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FOREWORD 

The Ranger P ro jec t  w a s  a landmark i n  t h e  development of t h i s  na t ion ' s  

Many capab i l i t y  f o r  f ly ing  unmanned missions t o  t h e  Moon and t h e  planets .  

of t h e  space sciences and technologies t h a t  were  later t o  prove so important 

t o  both soft-landed and manned lunar missions, and t o  t h e  automated explo- 

r a t i o n  of t h e  near planets ,  w e r e  conceived and developed out  of Ranger 

experience . 
I n  t h i s  sense, Ranger w a s  a pioneer effort-a f m i t f u l  and highly 

f e r t i l e  seedbed ou t  of which the United S t a t e s  thrust i n t o  deep space had 

many of its origins .  This  chronology records  t h e  p r i n c i p a l  events-the 

successes and fai lures ,  t h e  accomplishments and disappointnents--of those  

critical years , 1957-1965. 

W. H. Pickering, Di rec tor  
Jet Propulsion Laboratory 
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PREFACE 

A l a r g e  topographical map of t h e  v i s i b l e  s i d e  of t h e  Moon has  

occupied t h e  no r th  w a l l  of t h e  lobby of t h e  main adminis tzat ive bui lding 

a t  the Jet Propulsion Laboratory s i n c e  1965. On i ts  face ,  t h e  p o i n t s  of 

impact of Ranger spacec ra f t  are surrounded by t h e  s igna tu res  of personnel 

who took p a r t  i n  P r o j e c t  Ranger. Today, t h e  map commands no more than  a 

cursory glance from passers-by long accustomed t o  its presence, o r  un- 

f a m i l i a r  witb its s ign i f i cance .  Nevertheless,  f o r  a l l  of those who par- 

t i c i p a t e d  i n  t h a t  p r o j e c t ,  i n  government, i n  industry,  and e spec ia l ly  a t  

JPL, it rep resen t s  a capstone t o  a n  important segment i n  t h e  h i s t o r y  of 

United S t a t e s  a s t ronau t i c s .  

Ranger--the f i r s t  U.S.  deep-space v e h i c l e  involving f u l l  a t t i t u d e  

s t a b i l i z a t i o n  and instrumented payload--was developed by t h e  Jet Propulsion 

Laboratory f o r  t h e  National Aeronautics and Space Administration. 

Ranger veh ic l e ,  conceived a t  JPL i n  t h e  late 1950's as a f i r s t -gene ra t ion  

i n t e r p l a n e t a r y  spacec ra f t  , w a s  designed ,. developed , and flown between 1959 

and 1965 t o  r e t u r n  s c i e n t i f i c  and engineering d a t a  from c i s l u n a r  space and 

t h e  su r face  of t h e  Moon, and later t o  support  t h e  Apollo manned lunar  landing 

program as w e l l .  

The 

Work on w h a t  w a s  t o  become Pro jec t  Ranger began s h o r t l y  before  t h e  

c r e a t i o n  of NASA and t h e  t r a n s f e r  of JPL t o  that agency i n  1958. Because of 

its p o s i t i o n  i n  time, Ranger became a proving ground f o r  subsequent unmanned 

deep space missions conducted by NASA and JPL: t h e  o rgan iza t iona l  s t r u c t u r e  

and managerial r o l e s  and i n t e r f a c e s  among NASA, JPL, A i r  Force, t he  s c i e n t i f i c  

comuni ty ,  and indus t ry  were f i r s t  es tabl ished;  r e q u i s i t e  deep-space f l i g h t  

x i  
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operat ions and technology were developed; techniques f o r  decontamination 

and s t e r i l i z a t i o n  of spacec ra f t  were o r ig ina t ed ;  and supporting systems 

and f a c i l i t i e s  were constructed.  Numerous t e c h n i c a l  and o rgan iza t iona l  d i f -  

ff-culties--both novel and p rosa i c  in nature--were encountered and eventual ly  

resolved during t h e  course of t h i s  e n t e r p r i s e ;  they were, i n  tu rn ,  a product 

of t h e  magnitude and complexity of t h e  work, and t h e  sometimes c o n f l i c t i n g  

a t t i t u d e s  'and perspect ives  of t h e  p a r t i c i p a n t s  involved. The e a r l y  f l i g h t  

f a i l u r e s  and ultimate success  t h a t  marked t h i s  p r o j e c t  r e f l e c t e d  t h e s e  con- 

d i t i o n s ;  together  they c o n s t i t u t e  t h e  legacy bequeathed t o  secoud-generation 

NASA unmanned lunar  and p l ane ta ry  f l i g h t  p ro jec t s .  

This chronology is a f i r s t  s t e p  toward a complete h i s t o r y  of 

P ro jec t  Ranger, s e q u s n t i a l l y  iden t i fy ing  major p o l i c i e s ,  problems, dec i s ions ,  

and o the r  r e l a t e d  events a s soc ia t ed  wi th  t h i s  effort--from t h e  f i r s t  s e r i o u s  

considerat ion given unmanned deep-space f l i g h t  during t h e  I n t e r n a t i o n a l  Geo- 

physical  Y e a r  1957-1958, through t h e  f i n a l  f l i g h t  mission of Ranger 9 i n  

1965. I n  add i t ion ,  some items are included which, a t  f i r s t  glance,  appear 

unrelated but  which do have important " s i t u a t i o n a l  value;" t h a t  is, they 

r ep resen t  o u t s i d e  developments which had an e f f e c t  on t h e  conduct of P r o j e c t  

Ranger o r  r e f l e c t  i n s t i t u t i o n a l  -'langes r e s u l t i n g  from t h e  experience o f f e red  

by P ro jec t  Ranger and o the r  contemporary NASA-JPL unmanned deep-space programs. 
* 

* 
For example, a number of a l t e r a t i o n s  i n  t h e  o rgan iza t iona l  s t r u c t u r e  

of JPL ar?d NASA f a l l  i n t o  t h i s  category, as w e l l  as changes i n  t h e  b a s i c  NASA- 
Caltech con t r ac t ,  s c i e n t i f i c  i n t e r e s t  i n  selenology, and t h e  evolut ion of 
processes by which sc i ence  could more adequately be joined t o  t h e  unmanned-- 
and even manfled--deep-space programs. 
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For t h e  reader ,  one caveat:  t h i s  work is  not  a h i s t o r y ;  any 

chronological r e c a p i t u l a t i o n  of events does not necessa r i ly  exp la in  cause 

at.4 e f f e c t .  Hopefully, however, t h i s  chronology w i l L  provide a u s e f u l  

source of reference f o r  major events and achievements from which c e r t a i n  

p a t t e r n s  of r e l a t i o n s h i p  may be a sce r t a ined ,  and f u r t h e r  study undertaken. 

The author i s  indebted t o  numerous ind iv idua l s  who a s s i s t e d  i n  

t h e  t a s k  of research o r  who took t i m e  t o  review and c r i t i q u e  e a r l y  d r a f t s  

of t h i s  chronology. Special  thanks are due Lee D. Saegesser, NASA Archivis t ;  

Eugene M. Emme, NASA Histor ian;  Edgar M. Coytright,  NASA, Director ,  Langley 

Research Center; Oran W. N icks ,  NASA, Deputy Associate Administrator of t h e  

Of f i ce  of Space Science and Applications;  James 3,  k i l s o n ,  P5.D. candidate,  

UCLA History Department; Ton: C a r r o l l ,  B.S. candidate,  Caltech History Depart- 

ment; Barney Huber, JPL, Ass i s t an t  t o  t h e  Director  (deceased); Brooks T. Morris, 

3PL, bfanager, Quality Assurance and R e l i a b i l i t y  Division; M. Lo re t t a  Steward, 

formerly with JPL Central  P i l e s ;  Vivian S. Pr i tchard and Jack G. Jackson, JPL 

Technical Information Division; James D. Burke, JPL, Plans and Programs Division; 

Harris M. Schurmeier, Deputy Ass i s t an t  Laboratory Director  f o r  F l i g h t  P ro jec t s ;  

t h e  s t a f f s  of t h e  JPL Library and Central  Document Control--most e s p e c i a l l y  t o  

Sharon Onak, JPL Reference Librar ian;  and t o  L i l l i e  Duryea, who possessed t h e  

t enac i ty  and stamina necessary t o  complete typing of t h i s  work over a two- 

yea.: period. 

RCH 

J e t  B o p h i o n  Labomtor~l 
CaZifornh Inst i tute  of Techno logy 
Pasadena, California 
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INTRODUCTION 

JPL Background 

After  i ts founding i n  1926, t h e  Guggenheim Aeronautical  Lab- 

o ra to ry ,  Ca l i fo rn ia  I n s t i t u t e  of Technology (GALCIT) r ap id ly  developed 

i n t o  one of t h e  na t ion ' s  leading schools of aeronaut ics  under the  guidance 

of D r .  Theodore von Karman. Beginning i n  1936, t h e o r e t i c a l  and empir ical  

experiments on t h e  performance of var ious types of so l id -  and l i qu id -  

p rope l l an t  je t  propulsion engines w e r e  conducted by several graduate  s tuden t s  

and r h e i r  a s soc ia t e s .  They hoped eventual ly  t o  cons t ruc t  a high-al t i tude 

sounding rocket;  however, t h e i r  u l t ima te  a s p i r a t i o n s  were d i r e c t e d  toward 

f l i g h t  beyond t h e  e a r t h ' s  atmosphere. 

f o r  t h i s  work w a s  accepted by t h e  I n s t i t u t e  and, with t h e  support  of 

D r .  von Karman, thc-se e f f o r t s  gained o f f i c i a l  recogni t ion as t h e  GALCIT 

Rocket Research Project. '  

United S t a t e s  t o  formally sponsor rocket  research;  pub l i ca t ion  of t h e  

r e s u l t s  of rocket  research and experiments during t h e  next few yea r s  drew 

i n t e r e s t  from o the r  qua r t e r s ,  and formal government support  followed i n  

1 

In 1937, a con t r ibu t ion  of $1,000 

Caltech thus became t h e  f i r s t  un ive r s i ty  i n  t h e  

'A review of t h e  courses of study a v a i l a b l e  a t  t h i s  t i m e  
appears i n  "The Daniel Guggenheim Graduate School of Aeronautics of 
t h e  Cal i fornia  I n s t i t u t e  of Technology: A History of t h e  F i r s t  Ten 
Years," Bu l l e t in  of the' Ca l i fo rn ia  I n s t i t u t e  of Technology, Vol. 4 9 ,  
No. 2, Pasadena, Ca l i f . ,  May, 1940, 3-5. 

2Frank J. Malina, "Origins and F i r s t  Decade of t he  Jet  
Propulsion Laboratory," The History of Rocket Technology, E. M. Emme 
(ed.). ( P e t r o i t :  Wayne S t a t e  University P res s ,  1964), 50. 
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1939-1940. (Figure 1. ) 

On June 25, 1940, t h e  Army A i r  Corps awarded Caltech a con t r ac t  

t o  continue design and development of s o l i d  and l iquid-propel lant  rocket  

motors f o r  t h e  protean app l i ca t ion  t o  "super-performance" of a i r c r a f t .  

I n  accepting t h i s  con t r ac t  Caltech held no expectat ion t h a t  t h i s  spe- 

c i a l i z e d  research and development e f f o r t  would continue beyond conclusion 

of h o s t i l i t i e s  i n E u r o p e ,  which had begun i n  the  preceding year. 

r e s u l t ,  temporary f a c i l i t i e s  w e r e  erected t o  accommodate the p r o j e c t ;  con- 

s t r u c t i o n  began i n  August, 1940 

Jet Propulsion Laboratory i n  t h e  Arroyo Seco on t h e  western edge of 

Pasadena. 

t h i s  canyoil were t o l e r a t e d  by t h e  r e s i d e n t s  i n  neighboring communities 

as another inconvenient p a r t  of t h e  "war e f f o r t "  t h a t ,  l i k e  r a t i o n  

stamps, would no t  p e r s i s t .  (Figure 2.) 

4 

A s  a 

5 a t  what is new t h e  present  s i te of t h e  

The dissonant  sounds t h a t  soon began t o  reverberate ou t  of 

3Cf. F.J. Malina and A.M.O. Smith, "Fl ight  Analysis of a 
Sounding Rocket," Jour.  Aero. S c i . ,  Vol. 5, 1938; Malina, Tsien,  Parsons, 
Smith, and Bollay, Report of t he  GALCIT Rocket Research P r o j e c t ,  Report 
No. RRP-1 GALCIT, A p r i l  10, 1957; F.J. Malina, "Rocketry i n  Cal i fornia:  
Plans and Progress of t h e  GALCIT Rocket Reseerch Group," Astronautics,  
No. 41, Ju ly  1938; and F.J. Malina, Report on the  Rocket Motor and its 
Applications as an Auxi l ia ry  t o  the  Power P lan t s  of Conventional A i r c r a f t ,  
RRRP-GALCIT Report No. 2 ,  August 1938. 
hands of D r .  von Karman as a member of t he  Nat ional  Academy of Science 
Committee on Army A i r  Corps Research, t h a t  was l a r g e l y  responsible  f o r  
s t imulat ing government i n t e r e s t .  

It w a s  t h i s  l a s t  r e p o r t ,  i n  t h e  

4Theodore von Karman, a book review of "Assisted Take-Off of 
Aircraf t ,"  t h e  James Jackson Cabot Fund l e c t u r e  by Rear Admiral Calvin M. 
Bols ter ,  Norwich University,  Northf ie ld ,  V t . ,  Publ icat ion No. 9 ,  1950, 
i n  ARS Journal ,  No. 85, June, 1951, 92-93. 

F. J. Malina, "Rocket Research and Development: Excerpts from 
5 

L e t t e r s  Written Home by Frank J. Malina Between 1936 and 1946," 33, 
unpub., copy i n  JPL H i s t o r i c a l  F i l e s  ( h e r e a f t e r  r e fe r r ed  t o  as JPLHF). 
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I n  the  new f a c i l i t i e s  off-campus during World War X I ,  t h e  

GALCIT Rocket Research P r o j e c t  developed the  f i r s t  res t r ic ted-burning,  

"castable," sol id-propel lant  rocket  motors, and hypergoXc red  fuming 

n i t r i c  acid-ani l ine l iquid-propel lant  rocket  motors which w e r e  employed 

f o r  j e t - a s s i s t e d  takeoff (JATO) of a i r c r a f t .  Since Caltech w a s  not  

equipped f o r ,  nor d id  i t  wish t o  engage i n ,  f a b r i c a t i n g  l a r g e  numbers of 

these rocket u n i t s ,  production f o r  t h e  armed services w a s  undertaken by 

t h e  Aerojet  Engineering Corporation (now t h e  Aerojet  General Corporation) 

formed by members of t h e  GALCTT Rocket Research P r o j e c t  i n  1942. 6 

Receipt of B r i t i s h  i n t e l l i g e n c e  information concerning the  

imminent appearance of t h e  German V-2 rocket  i n  t h e  European t h e a t r e  

of operations caused t h e  GALCIT Rocket Resebrch P r o j e c t  t o  examine t h e  

m i l i t a r y  p o t e n t i a l  of long-range missiles, and, a f t e r  ana lys i s ,  develop- 

ment of these vehicles  w a s  recommended t o  t h e  U. S. m i l i t a r y  services. 

This study proved a turning po in t  i n  t h e  course of Caltech's a s s o c i a t i o n  

with rocketry; what had begun as a student-led i n v e s t i g a t i o n  of rocket  motor 

e f f i c i ency  and u t i l i t y ,  and had grown t o  include development of these  

7 

units f o r  app l i ca t ion  i n  a i r c r a f t ,  now w a s  extended and formalized t o  

'Theodore von Karman with Lee Edson, The Wind and Beyond 
(Boston: L i t t l e ,  Brown and Company, 1967), 256-257 

I Theodore von Karman, Memorandum on the  P o s s i b i l i t y  of Long- 
Range Rocket P r o j e c t i l e s ,  and H. s. Tsien and F. J. Malina, A Review and __ 
Prcliminary Analysis of Long-Range Rocket P r o j e c t i l e s ,  combined and 
released as Memo JPL-1, November 20, 1 9 4 3 .  
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embrace research and development r e l a t e d  t o  tact ical  guided missiles. 

On June 22,  1944, Army Ordnance awarded Caltech a con t r ac t  t o  design 

and develop complete long-range missiles and s u i t a b l e  launching equip - 

ment. 

bu i ld  a h igh-a l t i tude  sounding rocket--was u l t ima te ly  r ea l i zed  i n  t h e  

The o r i g i n a l  ob jec t ive  of t h e  Caltech graduate  students--to 

work performed under t h e  new cont rac t .  

In order  t o  undsrtake i t s  new mission--with continued research  

and development work assured f o r  some years  t o  coma--the GALCIT Rocket 

Research Pro jec t  w a s  reorganized and renamed t h e  Jet  Propulsion Labora- 

t o ry  (JPL), GALCTT, on November 1, 1944. (At t h a t  t i m e  t h e  word "rocket" 

was  s t i l l  i n  such bad repute ,  even 4 1  academic c i rc les ,  t h a t  Caltech 

decided aga ins t  employing t h e  t e r m  in naming t h e  new organizat ion:  "It 

i s  f o r  t h i s  reason t h a t  t h e  Laboratory a t  Caltech i s  ca l l ed  the  Jet 

Propulsion Laboratory r a t h e r  t h a c  the Rocket Propuls ion Laboratory.") 
10 

D r .  Frank J. Malina, organizer  of t h e  o r i g i n a l  graduate  s tudent  research  

'There was, however, another  c landes t ine  w a r t i m e  rocket  p r o j e c t  
d i r ec t ed  by Caltech f o r  t h e  Off ice  of S c i e n t i f i c  Research and Development 
under the  leadersh ip  of D r .  C. C. Lauri tsen,  which began i n  l a te  1941. 
This group designed and developed s e v e r a l  types of unguided, un-re- 
s t r ic ted-burning so l id-propel lan t  barrage rockets  later used by naval  
forces  i n  t h e  P a c i f i c  aga ins t  Japanese-held i s l ands .  
mately grew i n t o  t h e  Naval Ordnance Test S t a t i o n  (NOTs) at Inyokern, 
Cal i forn ia  a f te r  Caltech withdrew from t h e  e f f o r t  a t  t h e  c lose  of t h e  

This prog:cam u l t i -  

~ -~ - 

w a r .  
L i t t l e ,  Brown, and Company, 1948; and, Howard S e i f e r t .  "Twentv-five Years 

Cf. material i n  John E .  Buschard, Rockets, Guns and Targets- (Boston: 

of Rocket Development," Jet Propulsion, November 1955, 594-603; also, 
"Rocket Research and Devel.opment ,'I Engineering and Science,  Vol. 7 , No. 11, 
December 1944, 16. An adequate h i s t o r y  of t h i s  p r o j e c t  i s  no t  y e t  wr i t t en .  

'F. J. Malina, The Jet  Propulsion Laboratory,  GALCIT, Memo JPL-3, 
June 25, 1945, 10. 

"F.L. Wattendorf and F. J. Malina, "Theodore von Karman, 1881-1963," b 
__c Astronautica Acta, Vol. 10, 1964, 85. 
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i n  t h e  1 9 3 0 ' ~ ~  becane t h e  f i r s t  Director  of JPL and, i n  1946, ne  was 

succeeded by D r .  Louis G. Dunn, I n  add i t ion ,  a second phase of con- 

s t r u c l i o n  began a t  t h i s  time i n  which permanent f a c i l i t i e s  were erected-- 

t o  t h e  cons te rna t ion  of some of t h e  nearby surburban residents--and new 

employees w e r e  h i red .  (Figure 3. ) 

Proceeding from an accumulated e x p e r t i s e  i n  rocke t  engine 

technology-, undez t h e  new mandate JPL continued t o  design and develop 

t h e  l iquid-propel lant  WAC Corporal sounding rocket ,  t h e  Corporal t ac t ica l  

missile, and t h e  so l id-propel lan t  Loki a n t i - a i r c r a f t  rocket  and Sergeant 

missile system during t h e  l a t e  1940's and 1950's. F l i g h t  t e s t i n g  of 

t hese  vehic les  took p l ace  a t  White Sands Proving C-ound i n  New Mexico, 

and, following precedent,  production f o r  t h e  armed services w a s  a l s o  

turned over t o  industry.  During t h e  same period t h e  Laboratory a l s o  

pa r t i c ipa t ed  i n  t h e  V-2 Bumper-WAC program ( i n  which a WAC Corporal 

sounding rocket  was  s taged atop a V-2 rocket  f o r  h igh-a l t i tude  researcn) ,  

and ploneered i n  the  development of F'M-FM r ad io  te lemetry and var ious  

rad io  and i n e r t i a l  guidance systems f o r  t h e  Army Ordnance which w e r e  used 

"For several years  a f t e r  t h e  w a r  concluded the re  w a s  a g rea t  
d e a l  of a g i t a t i o n  and concern expressed, e spec ia l ly  among land devel- 
opers i n  nearby La Canada and Altadena, over t h e  continuance and expan- 
s i o n  of t h e  Laboratory. F lyers  were c i r cu la t ed  t h a t  JPL was  l i a b l e  t o  
blow UF at any t i m e .  Val Larsen, former business  manager a t  JPL, rec- 
o l l e c t s  a t tending  a community meeting a t  a L a  Cacada school i n  which the  
owner of a c e r t a i n  piece of property charged t h a t  l a te  a t  n ight  a m h -  
Lances would leave t h e  Laboratory bearing t h e  bodies of those employees 
who had been k i l l e d  i n  rocket tests conducted during t h e  day. ( In te r -  
view with V. C. Larsen, May 28, 1968, JPLHF.) JPL i n s t a l l e d  noise  
suppressors i n  i t s  rocket  test  s tands  and, about 1950, moved t e s t i n g  of 
all rocket engines t o  the  ORDCIT Test S t a t i o n  i n  t h e  d e s e r t  a t  what 
is now Edwards AFB; by t h a t  time the  commotion had subsided. 
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i n  t h e  Corporal and Sergeant missiles, and which were r e f ined  f o r  u se  i n  

t h e  J u p i t e r  Intermediate Range Ballist ic Missile (IRBM) . 
D r .  d i l l i a m  H. Pickering, a professor  a t  Caltech i n  electrical 

engipeering and a s p e c i a l i s t  i n  telecommunications, w a s  named Director  of 

JPL i n  1954 a’i about t h e  time JPL began co l l abora t ion  with t h e  Army 

Ordnance and t h e  Off ice  of Naval Research (ONR) on a proposal t o  cons t ruc t  

and launch an a r t i f i c i a l  e a r t h  satellite. 

plans c a l l e d  f o r  a f i v e  pound e a r t h  satel l i te  t o  be launched by a Redstone 

rocket as a f i r s t  s t a g e  veh ic l e  with c lus t e red  Loki sol id-propel lant  

rockets  as upper s t ages .  

JPL recommended s u b s t i t u t i a g  subscale Sergeant rocke t s  f o r  t h e  upper 

s t ages  i n  p l ace  of Loki i n  order t o  inc rease  t h e  payload c a p a b i l i t y  of t h e  

veh ic l e  sild a t  t h e  same time improve o v e r a l l  r e l i a b i l i t y .  This approach 

was r.dopted by t h e  Army-Navy team when t h e  satell i te proposal, named 

Orb i t e r ,  w a s  formally submitted f o r  review i n  t h e  Department of Defense i n  

e a r l y  1955. 

Or ig ina l  ONR-Army Ordnance 

After  evaluat ing t h e  proposal f o r  Army Ordnance, 

12 

Orbi ter ,  later t o  become known as Explorer, w a s  on8 of t h e  f i r s t  

formal satell i te proposals drawn up i n  t h i s  country, but  :.t w a s  never 

developed under t h e  o r i g i n a l  t i t l e .  On September 9, 1955, s h o r t l y  a f t e r  

President  Eisenhower announced t h a t  a United S t a t e s  sa te l l i te  would be 

constructed and launched as p a r t  of t h e  United S t a t e s  con t r ibu t ion  t o  

1 2 D r .  Homer J. Stewart, comments on t h e  JPL-Orbiter satellite 
e f f o r t ,  i n  a letter t o  t h e  author ,  March 13, 1964. 
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t h e  I n t e r n a 3 o n a l  Geophysical Year, a s p e c i a l  committee i n  t h e  Department 

of Defense announced s e l e c A o n  of t h e  Naval Research Laboratory's  Vanguard 

satel l i te  as t h e  o f f i c i a l  American prog 11n.'~ With t h i s  dec is ion ,  work 

on t h e  Orbi te r  program w a s  terminated a t  JPL while  t h e  prel iminary design 

phase w a s  ncar ing completion. However, work on t h e  Orb i t e r  upper s t ages  

began again,  t h i s  t i m e  as p a r t  of another  program. 

I n  September 1955, Army Ordnance commissioned JPL t o  cont inue 

work on t h e  subsca le  Sergeant upper s tages  f o r  t h e  Redstone missile. The 

Redstone with JPL upper s t ages  w a s  chr i s tened  J u p i t e r  C ,  and was intended 

f o r  u se  as a r een t ry  test vehic le  (RTV) t o  v e r i f y  des ign  of a nose cone 

f o r  t h e  Army J u p i t e r  IRBM then  under development. l4 JPL went on t o  com- 

p l e t e  design of t h e  high-speed upper s t ages  i n  January 1956, and t h e  f i r s t  

proof- tes t  vers ion  of t h e  J u p i t e r  C was success fu l iy  f i r e d  on schedule,  

September 20, 1956. The, RTV program was concluded i n  August 1957, 

wi th  t h e  f i r s t  successfu l  recovery of a J u p i t e r  r een t ry  nose-cone. 15 

When Sovie t  Sputniks I and I1 were launched i n  October and November 1957, 

t h e  Army had a t  hand i n  t h e  J u p i t e r  C a s a t e l l i t e  launcher of t h e  Orb i t e r  

13U. S. Congress, _Inquiry i n t o  Sa te l l i t e  and Missile Programs, 
P a r t  I, Preparedness Inves t iga t ing  Subcommittee, Senate Committee on Armed 
Serv ices ,  85th Congress, 1st and 2nd Sessions,  November and December, 
1957 , 315-316. 

I4A. R. Hibbs, "Development of t he  High-speed Stages fo r  t h e  
Re-entry Test  Vehicle, ' '  Publ ica t ion  No. 68, Apr i l  1.3, 1956. 

I5Juno, - JPL Brochure, n.d., circa 1959, 5 (JPLHF, 3-153). 



class. On November 8, 1957, t h e  Department of Defense, aware of develop- 

ment d i f f i c u l t i e s  encountered i n  the  cons t ruc t ion  and t e s t i n g  of t he  

Vanguard s a t e l l i t e  rocke t ,  authorizcd Army Ordnance t o  prepare t o  launch 

an  e a r t h  s a t e l l i t e .  16 

Major Genera!. John B. Medaris, Commanding General of t h e  Army 

Bal l is t ic  Missile Agency (ABMA) pledged a f i r s t  launch wi th in  n ine ty  days,  

and work began immediately on re furb ish ing  several Redstone-Jupiter C 

rocke ts  fhaL had been s to red  upon conclusion of t h e  RTV program. The 

assignment given JPL cons is ted  of fabr icac ing  t h e  second and t h i r d  s t ages  

used i n  t h e  RTV program toegether  wi th  the  fourth-s tage satel l i te  rocket .  

I n  addi t ion ,  t he  Laboratmy was respons ib le  for t he  necessary space-to- 

ground sa te l l i t e  communications and instrumentat ion,  and the  i n t e g r a t i o n  

of s c i e n t i f i c  experiments i n t o  the  c y l i n d r i c a l  body of the satell i te.  A 

light-weight phase-locked loop r ad io  system, knovn as Microlock, t h a t  

permit ted t racking and r e c e i p t  of telemetry d a t a  from a low-power 

t r ansmi t t e r  flown i n  the  r een t ry  nose cones f o r  t h e  RTV program w a s  

adapted f o r  use i n  t h e  satel l i te  program.17 

were ac t iva t ed  a t  Cape Canaveral, ani. new s t a t i o n s  w e r e  set up a t  Earth- 

quake Valley east of San Diego, Ca l i fo rn ia ,  and a t  Singapore, and i n  Nigeria .  

Microlock ground s t a t i o n s  

16R.  C a r g i l l  H a l l ,  "Origins and Development of t h e  VanguarG and 
Explorer S a t e l l i t e  Programs," The Airpower His tor ian ,  Vol. 11, No. 4, 
October 1964, 110. 

17Cf. E. Rechtin,  "The Jet Propulsion Laboratory Microlock System," 
Publ ica t ion  No. 88, January 27, 1957; a l s o ,  W.K. Victor ,  H.L. Richter ,  ana 
J.??. Eyraud, "Explorer Sa te l l i t e  Elec t ronics , "  Technical Release 34-12, 
January 29, 1960. 



The nlnety-day deadl ine w a s  m e t .  America’s f i r s t  satell i te,  

Explorer I, was successful ly  launched and placed i u  o r b i t  on January 31, 

1958. For JPL as w e l l  as t h e  United S t a t e s  this event marked t h e  

begiming of a new era of s c i e n t i f i c  explorat ion of outer  space by 

means of remotely control led spacecraf t .  Short ly  t h e r e a f t e r ,  as t h e  

United States began large-scale preparat ions f o r  t h i s  a c t i v i t y ,  a phased 

program f o r  deeo space explorat ion w a s  e s t ab l i shed  a t  JPL and ASMA under 

the  auspices of the Advarxed Research P ro jec t s  Agency. 

1958 t h i s  e f f o r t  and a l l  con t r ac t  functions and the Government-owned 

On December 3,  

f a c i l i t i e s  a t  JPL were t r ans fe r r ed  from t h e  Army t o  the newly created 

National Aeronautics and Space Administration i n  support  of NASA’s 

c i v i l i a n  space mission. 18 

For the  second time Caltech’s Jet Prooulsion Laboratorv re- 

directed i ts  research and development e f f o r t s ,  i n  t h i s  case from missile 

system p ro jec t s  t o  lunar  and planetary p r o j e c t s ;  new f a c i l i t i e s  w e r e  

erected,  and additioiial  engineers 

were employed. 

and I V ,  w e r e  launched i n  December 1958, and March 1959, respect ively.  

Since then, JPL has beer. responsible  f o r  a number of history-making 

p ro jec t s  executed f o r  t he  NASA Office of Space Science and Applications: 

scientlsts arid support  personnel 

The f irst  NASA/AZ%/IPL luna r  probes, Pioneers III 

RaRger, t h e  f i r s t  U-S. lunar  impact p ro jec t ;  the highly success fu l  lunar  

soft-lander,  Surveyor; and t h e  Mariner planetary probes t h a t  have inves- 

t i ga t ed  Mars and Venus. I n  add i t ion ,  under t h e  NASA Office of Tracking 

18Executive Order 10793, 23 F.K. 9405, c i t e d  i n  Robert L. Rosholt. 
An Adm?:.-,istrative History of NASP , 1958-1963, N k A  SP-4101, Washington, D.C; 
1966, 4 ; .  



and Data Acquisit ion,  JPL  developed and operates  t he  NASA Deep Space 

Network (DSN)--derived from the  e a r l y  Explorer/Microlock efforts--a world- 

wide system which t r acks ,  commands, con t ro l s  and receives d a t a  from luna r  

and planetary spacecraf t .  The Lzbcratory a l s o  has continued Lo pursue 

b a s i c  and applied r e sea rch  i n  supuort of t h e s e  space programs. 

f l i g h t  p r o j e c t s  have thus  f a r  returned a wealth of s c i e n t i f i c  information 

on t h e  physical  c o n s t i t u t i o n  of our nearby celest ia l  nefshbors a d  t h e  

in t e rp l ane ta ry  m e d i u .  

p o s i t i v e  answers t o  quest ions concerning t h e  o r i g i n  of t h e  solar system 

and l i f e  w i th in  it. (Figure 4.) 

NASA/.PL 

These data c m p r i s e  an  i n i t i a l  s t e p  toward 

P r o j e c t  Ranger, Some considerat ions 

P ro jec t  Xanger w a s  born, reached maturi ty ,  and expired i n  the  

r a t h e r  b r i e f  a l b e i t  extremely active per iod i n  a s t ronau t i c s  between 

1959-1966. The conduct of t h i s  research and development effort--to 

exasine t h e  moon a t  f i r s t  hand--took p l ace  i n  an h i s t o r i c a l  context 

character ized by circumstances t h a t ,  of themselves, are no t  r e a d i l y  

apparent i n  tAe chronology, but which appear superimposed across  t h e  

complete spectrmi of events.  For t h i s  reason i t  is  i n s t r u c t i v e  t o  no te  

and b r i e f l y  explain the  more important of t h e s e  circumstances and s i t L -  

a t i o n a l  considerations a s - a n  i n t e r p r e t i v e  a id :  they had a major i n f lu -  

ence upon t h e  manner i n  which the p r o j e c t  developed, and, t o  some e x t e n t  

a t  least ,  conditioned t h e  outcome. These des ide ra t a  may be roughly 

divided i n t o  th ree  broad, i n t e r r e l a t e d ,  categories:  t echn ica l ,  operat ing 

r o l e s  and organization, and p a r t i c i p a n t  a t t i t u d e s  and philasophies of 

operation. 
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Technical Considerations. 

c r a f t  was conceived a t  .JPL i n  1958-1959 as a b a s i c  bui lding block f o r  

American unmanned planetary and lunar  exp lo ra t ion  p ro jec t s .  

and its as soc ia t ed  cpe ra t ive  systems involved a technological  advance 

which w a s  no t  graduated o r  add i t ive  i n  na tu re ,  but  r a t h e r  more nea r ly  

approximated a mul t ip l e  jump i n  complexity and c a p a b i l i t y  over contem- 

pcjrary United S t a t e s  deep space probes. 

hundreds of pounds r a t h e r  than tens  of pounds, and incorporated electrical 

power derived from deployable s o l a r  panels as w e l l  as from b a t t e r i e s ;  i t  

w a s  a t t i t u d e  s t a b i l i z e d  on t h r e e  axes r a t h e r  than spix, s t a b i l i z e d  so t h a t  

s c i e n t i f i c  instruments and the s o l a r  panels could be properly posi t ioned,  

and w a s  capable Jf performing midcourse maneuvers t o  r e f i n e  i ts  t r a j e c t o r y  

t o  impact o r  permit a c lose  approach t o  celestial bcdies;  i t  employed a steer- 

ab le  high-gain antenna t h a t  could be Bed up t o  planetary d i s t ances  t o  t ransmit  

engineering and s c i e n t i f i c  da t a ,  and i t  possessed the  necessary onboard timers 

and computers t o  accept and a c t  upon real t i m e  as w e l l  as s to red  commands. 

The f i r s t -gene ra t ion  Ranger space- 

The v e h i c l e  

Ranger was designed t o  weigh 

To support  lbnger and i L s  sister unmanned deep space f l i g h t  

p ro jec t s  on t h e  ground, nea con t ro l  systems and test f a c i l i t i e s  w e r e  

developed. 

s t e e r a b l e ,  antennas w e r e  es tabl ishkd a t  var ious loca t ions  around t h e  

world, and a communications network between these  s t a t i o n s  and a 

f l i g h t  operations command center  a t  J P L  w e r e  c r ea t ed  together  with t h e  

necessary operating procedures and d a t a  processing equipment. 

tes t  f a c i l i t i e s  were designed and constructed a t  the  Laboratory which 

could dup l i ca t e  the  environment encountered during launch and f l i g h t  i n  

deep space, including mechanisms t h a t  could v i b r a t e  spacec ra f t  a t  low 

Deep space t racking s t a t i o n s  u t i l i z i n g  l a r g e  ape r tu re ,  

Environmental 
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and high frequencies ,  and vacuum chambers l a r g e  enough t o  accommodate 

complete spacecraf t  . 
Much of t h e  equipment and techniques t h a t  went i n t o  t h i s  com- 

plex ente:prise during t h e  late 1950's and e a r l y  1960's were not  avail- 

ab le  and had t o  be designed, developed, t e s t e d  and i n t e g r a t e d  i n t o  t h e  

complete system under short-term schedules. 

t r a n s i s t o r i z e d  power conversion equipment f o r  u se  i n  s p a c e c r a f t ,  f o r  

example, w a s  no t  a v a i l a b l e  and had t o  be developed. 

l i t t l e  was known about t h e  performance of e l e c t r o n i c  and mechanical com- 

ponents i n  the  hard vacuum of space, and thermal c o n t r o l  and equipment 

packaging pro3lems had t o  be solved. I n  order  t o  avoid contamination 

of celestial fudies  from tezrestrial organisms, s t e r i l i z a t i o n  techniques 

a l s o  were formulated and appl ied i n  t h e  f a b r i c a t i o n  of e a r l y  Ranger s p a c e c r a f t .  

Technical d i f  f i c u i t i e s  associated with a l l  of t hese  developments i n  both 

t h e  ground and space-borne segments of t h i s  p ro jec t  had t o  be resolved,  

and t h e  state-of-the-art  f o r  v i r t u a l l y  a l l  p ro jec t  subsystems, w i t h  t h e  

poss ib l e  exception of main s t a g e  rocket  propulsion, had t o  be r a p i d l y  

advanced i n  o rde r  t h a t  ambitious f l i g h t  object ives  could be m e t .  

S a t i s f a c t o r y  l ightweight  

Concilrrently, ve ry  

19 

Operating Roles and Organization. Esti iblishing a v i a b l e  

operat ing r o l e  under NASA auspices as w e l l  as adequate modes t o  o rgan i r z  

and manage resources f o r  P ro jec t  Ranger proved t o  be t a s k s  equal ly  as 

desanding as the  c r e a t i o n  of new equipment and t h e  s o l u t i o n  of t echn ica l  

"Several e a r l y  Ranger f l i g h t  f a i l u r e s ,  f o r  example, may b v e  
been caused by an imperfect understanding of t he  zero-g environment p e c u l i a r  
t o  a t t i t u d e - s t a b i l i z e d  spacecraf t :  exposed terminals could have been shor t -  i 
c i r cuc ted  by foreign p a r t i c l e s  f l o a t i n g  i n  the  spacec ra f t  equipment modules. ! .  

For t h e  later Ranger and Miriner spacecraft, a l l  teKidiiais w e r e  coated and 
in su la t ed  t o  remove t h i s  hazard. 

II 1 



problems of spaceflight.* '  T r inc ipa l  zmong these  t a sks  a t  JPL were: 

(1) rev i s ing  t h e  pre-1958 research and development r o l e  of t h e  Laboratory 

t o  m e e t  the  demands of new missions; (2) acquir ing and i n t e g r a t i n g  l a r g e  

numbers of new employees i n t o  t h e  Laboratory s t r u c t u r e ,  and e s t ab l i sh ing  

a working re la t ions l l ip  between JPL/Caltech and NASA; and (3) reorganizing 

the  Laboratory t o  accommodate expansion of a c t i v i t i e s ,  and adapting t o  

the organiza t iona l  supers t ruc ture  c rea ted  f o r  Ranger t h a t  ex i s t ed  above 

and independent of t h e  Laboratory. 

The Jet Propulsion Laboratory, l i k e  t h e  o lde r  e s t ab l i shed  NACA 

research  centers which became components of the Nat ional  Aeronautics and 

Space Administration, underwent a pronounced change i n  i t s  opera t ing  r o l e  

and method of performing work under con t r ac t .  JPL s h i f t e d  from a support  

f a c i l i t y  i n  which guided m i s s i l e  systems w e r e  developed in-house and then 

turned over t o  i n d u s t r l a l  f i rms f o r  production and release t o  a using 

government agency, t o  become an operat ing l i n e  agency not only providing 

NASA research  and development leading t o  t h e  c rea t ion  of new luna r  and 

p lane tary  spacecraf t  systems, but  conducting space f l igh t  operat ions as 

w e l l .  I n  addi t ion ,  t h e  Laboratory undertook d i r e c t i o n  of i n d u s t r i a l  

f i rms which performed space systems engineering and development services 

under cont rac t  t o  JPL. During th i s  t r a n s i t i o n  JPL continued ir;-house 

"The d i f f i c u l t  t a sk  of organizing and managing resources  f o r  space- 
f l ight ;  p ro j ec t s  w a s  by no means unique; i t  confronted and was  coped wi th  
by a l l  i n d u s t r i a l  and government agencies engaged i n  t h i s  a c t i v i t y  i n  t h e  
e a r l y  1960's. A u se fu l  survey of organiza t iona l  and cont rac t ing  problems 
involving goverr.ment space agencies i s  contained i n  Government Operations 
i n  Space, U. 5 .  Congress, Thir teenth Report by t h e  Committee on Government 
Operations, U. S .  House of Representatives,  89th Congress, 1st Session, 
House Report No. 455, June, 1965. For a more opinionated review 02 t h e  
same sub jec t ,  see H. L. Nieburg, a t h e  N a m e  of Science, (Chicago: Quad- 
rangle  Books, Inc . ,  1960), passim. 

li P 
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development of a number of f l i g h t  p ro jec t s  ( including Ranger and Mariner) 

t o  obta in  des i red  results as rap id ly  as poss ib le ,  and t o  maintain a 

competence i n  those f i e l d s  of technology with which t h e  Laboratory w a s  

p r imar i ly  involved (necessary f o r  evaluat ion of con t r ac to r  c a p a b i l i t i e s  

and fo r  the  d i r e c t i o n  of cont rac tor  work i n  progress) .  Other space f l igh t  

p ro jec t s ,  such as Surveyor, were assigned t o  an i n d u s t r i a l  systems 

cont rac tor  under .JPL d i r ec t ion .  

Between 1958 and 1965 t h e  number of personnel employed a t  JPL 

near ly  doubled, fzlom approximately 2,300 t o  a peak of more than 4,000, 

as t h e  Laboratory s t a f f e d  t o  m e e t  i t s  new assignment.21 (During t h e  

same period NASA expanded fou r fo ld  t o  undertake both manned and unmanned 

space programs.) A t  t h e  same time--but unl ike N9CA f i e l d  centers-- 

the  Laboratory appeared on NASA organizat ion cha r t s  as n e i t h e r  f i s h  nor 

fowl; i t  a l s o  had t o  e s t a b l i s h  a s a t i s f a c t o r y  working r e l a t ionsh ip  with 

NASA,attempting t o  respond both as f i e l d  center  and l i n e  agency i n  an 

opera t iona l  sense,  while remaining l e g a l l y  a noc-profit  cont rac tor  

f a c i l i t y  operated by the  Ca l i fo rn ia  I n s t i t u t e  of Technology. It w a s  a sit- 

u a t i c n  i n  which few were comfortable--not t h e  least  of which were aerospace 
22 

firms t h a t  tended t o  resent t h i s  pr iv i leged  r e l a t ionsh ip .  An amenable working 

')'After i ts  formation i n  1944 (with a t o t a l  of 170 employees), t h e  
number of personnel employed a t  JPL  rap id ly  increased u n t i l ,  by 1956, t h e  
Labcratory employed 1,500 and approximated i n  s i z e  i t s  parent ,  Caltcch. Ten 
years  l a te r  the  ch i ld  was  twice t h e  s i z e  of the  pareii t ;  p resent ly ,  i n  1970, 
t he  t o t a l  number of employees i s  s t a b l e  a t  approximately 4,100. 

22A b r i e f  review of t h i s  condi t ion is contained in "JPL Program 
Growth Forces Increased Contracting t o  Industry," Missiles and Rockets, 
Nov. 25, 1963, 181. 
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r e l a t ionsh ip  wi th  NASA w a s  e s t zb l i shed ,  b u t  i t  was n o t  achieved s w i f t l y  nor 

e a s i l y ,  and i t  cont inues t o  be  r e f ined  and improved. 

Final.ly, t h e  Laboratory undertook ai1 i n t e r n a l  reorganiza t ion  t o  

accommodate i ts  new opera t ing  r o l e  and t o  manage a d d i t i o n a l  personnel ,  and 

a t  t h e  same t i m e  ac ted  t o  m e e t  i ts ob l iga t ions  i n  t h e  o rgan iza t iona l  

s t r u c t u r e  c rea ted  f o r  P ro jec t  Ranger. When i t  was  formed as an independent 

non-profit  o rganiza t ion  i n  1944, JPL adopted a func t iona l  matrix type 

organiza t ion  similar t o  t h a t  of t h e  parent  i n s t i t u t e ;  t echn ica l  s ec t ions  

w e r e  c rea ted  i n  Engineering Design, Materials, So l id  P rope l l an t s ,  e tc . ,  

t h a t  approximated t h e  d iv i s ion  of d i sc ip l inep  found i n  u n i v e r s i t y  depart-  

ments. Personnel were drawn from the  t echn ica l  d iv i s ions  and sec t ions  on 

a temporary b a s i s  and assigned t o  support  work i n  a given missile develop- 

ment e f f o r t .  With minor a l t e r a t i o n s  t h i s  management s t r u c t u r e  remained i n  

e f f e c t  throughout t h e  19SO's; designated program o r  p r o j e c t  o f f  ices w e r e  

no t  t o  be  found i n  t h e  organiza t ion  although they e x i s t e d  

de  f a c t o  i n  s p e c i f i c  departments. 

With t h e  t r a n s f e r  t o  NASA and accompanying change i n  mission 

emphasis, JPL reviewed i t s  e x i s t i n g  organiza t ion  s t r u c t u r e ,  and a l s o  

contracted w i t h  a management consul tan t  f i rm  t o  perform a similar 

s tudy i n  1959. Recommendations contained i n  these  s t u d i e s  w e r e  24 

implemented i n  1960 wi th  t h e  appointment o f  a Deputy Direc tor  a t  

2%lis tor ical  F i l e ,  Organization Charts , JPL ,  n .d . ,  bound copy 
i n  the  JPLHF. 

'?Improving Organizat ional  S t ruc tu re  and Adminis t ra t ive 
Processes,  Jet Propulsion Laboratory (Los fmgeles: McKimey & Company, 
Inc . ,  Sept . ,  1959) .  
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the Laboratory and t h e  c rea t ion  of s epa ra t e  Lunar and Plsne tary  Off ices  

t o  devote f u l l  a t t e n t i o n  t o  t h e  r e spec t ive  deep space f l i g h t  p ro jec t s .  

Ranger and Surveyor ( lunar)  P ro jec t  Off ices  were es tab l i shed  and reported 

t o  the former organizat ion,  Mariner (planetary) P ro jec t s  reported t o  t h e  

latter group. Personnel from t h e  several technica l  l i n e  d iv i s ions  (in- 

cluding t h e  systems engineering funct ion)  and t h e i r  t echn ica l  s ec t ions  

were assigned t o  support  t h e  vayious p ro jec t  o f f i c e s  i n  a manner corres-  

25 
ponding t o  p a s t  p rac t ice .  

The matr ix  organiza t ion  thus  es tab l i shed  w a s  bel ieved t o  be  the  

most e f f i c i e n t  method f o r  organizing resources i n  a s i t u a t i o n  where JPL, 

with a l imi ted  nuuiber of personnel r e s t r i c t e d  by manpower c e i l i n g s ,  would 

(a) develop vehicles/equipment and conduct f l i g h t  operat ions f o r  a number 

of similar, concurrent,  space f l igh t  p ro jec t s  with restrictmi periods of 

performance ( i n i t i a l l y  fo recas t  a t  about t h r e e  years dlrration per  p r o j e c t ) ,  

and (b) pursue o ther  advanced research  and development e f f o r t s  i n  support  

of e x i s t i n g  and proposed f l i g h t  p ro jec t s .  Furthermore, th is  form of 

sys  t e m s  managemeat permitted the Laboratory t o  apply the entire c a p a b i l i t y  

of an appropr ia te  d i s c i p l i n e  organiza t ion  t o  a given t echn ica l  problem 

25The Laboratory developed and operated space f l igh t  p r o j e c t s  
through t h e  mechanism of a r e l a t i v e l y  small p ro jec t  s t a f f .  The p r o j e c t  
manager w a s  responsible  f o r  t h e  superv is ion  and i n t e g r a t i o n  of t he  four  
systems i n  t h e  p ro jec t :  t he  spacec ra f t  system; t h e  space f l igh t  operat ions 
sys tem;  t h e  t racking and da ta  acqu i s i t i on  system; and t h e  launch veh ic l e  
system. The launch veh ic l e  system f o r  Agena launches (Ranger and Mariner) 
was managed f o r  JPL by the Varsha l l  Space F l ight  Center; l a te r ,  management 
w a s  t r ans fe r r ed  t o  t h e  Lewis  Research Center. 
engineering development and t e s t i n g  were conducted in-house by the  appro- 
p r i a t e  technica l  d iv i s ion ;  JPL d iv i s ions  a l s o  cont ro l led  atid monitored 
the  var ious subcontracts  involved. 

In the Ranger P r o j e c t  s y s t e m  

I n  the  case of t he  Surveyor P r o j e c t ,  



at  the  t i m e  I t  appeared, and led t o  a c r o s s - f e r t i l i z a t i o n  of knowledge 

among the  f l i g h t  p r o j e c t s  and between t h e  p ro jec t s  and research  personnel 

i n  each technica l  d i sc ip l ine .26  

za t ion ,  t h e  necessary in t eg ra t ion  and coordinat ion of myriad Ranger- 

r e l a t e d  organizat ions including JPL,  NASA, USAF, ..,rious ad hoc government 

committees, s c i e n t i f i c  groups, and hundreds of subcontractors  w a s  a l s o  

achieved. 

Over and beyond t h i s  i n t e r n a l  reorgani- 

Pa r t i c ipan t  At t i tudes  and Philosophies of Operation. When t h e  

Nat ional  Aeronautics and Space Administration was crea ted  I-y an act: of 

Congress i n  1958, i t  w a s  i n i t i a l l y  composed of t h e  personnel and instal- 

l a t i o n s  of t h e  old NACA research  centers, the  NRL Vanguard team, and t h e  

Jet  Propulsion Laboratory i n  Pasadena. Of t k s e  elements, only Vanguard 

arid JPL personnel possessed experience i n  developing and inanaging space- 

f l i g h t  p ro jec t s ,  and members of t h e  former group s t i l l  shared t h e  onus of 

adverse pub l i c i ty  t h a t  accompanied +hiit e f f o r t .  Conversely, JPL, toge ther  

wi th  the  'Jon Braun missile team i n  Huntsv i l le ,  had received na t iona l  

r e spons ib i l i t y  f o r  t h e  spacecraf t  system w a s  i n i t i a l l y  delegated t o  Hughes 
Ai rc ra f t  Company under: a prime system cont rac t  from JPL; t echnica l  d i r e c t i o n  
w a s  maintained by JPL v i a  t h e  Surveyor P ro jec t  Off ice  and the  support ing 
tezhnica l  d iv is ions .  
in-house i n  a manner similar t o  the  Rarzger Pro jec t  i n  t h e  e a r l y  1960's. 
(See s ta tements  by J .D .  Burke and R . J .  Parks i n  JPL-Industry 0,nference 
Proceedings, Pasedena: JPL, Nov. 19, 1960, p. 12 and p. 16,  respec t ive ly ;  
and. statement by W.H. Pidkering i n  Investiga'ion of P i o i e c t  RangeL, U, S. 

tee on Science and Astronaut ics ,  U.S. House o€ Representat ives ,  88th Congress, 
Second Session, No. 3 ,  p .  143.) A l l  of t he  JPL space f l igh t  p ro jec t s  operated 
under the  r u l e s  of NASA General Management Ins t ruc t ion  4-1-1, issued on 
Jan. 19,  1961. 

Planetary f l i g h t  p ro jec t s  were ordered and dsveloped 

4 
f 
f 
1 
i Congress, Hearings before  the  Subcommittee on NASA Ove:sight,  of t h e  Commit- 

26 Pickering,  I b i d . ,  p. 143.  - 

I ,  
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recogni t ion i n  the  success .of America's f irst  sa t e l l i t e ,  Explorer I ,  and 

t h e i r  t echn ica l  competence w a s  acknowledged and widely acclaimed. 

A t  t he  beginliing of what eventual ly  became known as P ro jec t  

Ranger, i n  1459, v i r t u d l y  everyone a t  J P L  w a s  aware, i n  a very real  

c o l l e c t i v e  sense,  of t h e  Laboratory's  demonstrated t echn ica l  competence; 27 

and t h i s  awareness was r e f l e c t e d  i n  the  a t t i t u d e s  of Laboratory personnel 

i n  t h e i r  r e l a t i o n s  with NASA Headquarters, i cdus i ry ,  t he  A i r  Force, and 

tLe s c i e n t i f i c  community. I f  i t  i s  at  a l l  poss ib l e  t o  circumscribe the  

combined a t t i t u d e s  which preva i led  a t  J P L ,  i t  can be s a i d  t h a t  

they centered about t h r e e  principa.1 focuses a t  t h i s  t i m e :  

de  corps,  e b u l l i e n t  s e l f  assurance and optimism concerning t h e  outcome 

of J P L  programs--coupled wieh a tendency t o  " think big" (no j o b  i s  too 

l a rge  o r  complex)--and t o  overcommit i n  regard t o  undertaking new work 

with a l imi ted  s t a f f .  A s  one JPL engineer later r e c z l i e d ,  "We were good 

and we knew i t ,  and w e  d id  no t  h e s i t a t e  t o  reques t  permission t o  t ake  on 

aaothzr  ch i ld  while s t i l l  n ine  months pregnant." 

a high csorit 

28 

27Letter fron? D r .  1J.H. Pickering,  JPL Direc tor ,  t o  NASA 
(JPLHF 2 - 4 0 7 ~ j  Admlnistrator D r .  T. Kei th  Glennan, Nov. 20, 1958. 

28Dr.  James Van Allen,  a longtime f r i end  of D r .  Pickering,  
observed i n  T i m e  Magazine: 
almost offensive.  
Mar. 8, 1963, 79. 
Science Seminar, Part I, JPL Publ ica t ion  30-10, Aug. 5 ,  1959, 16. 

"They have tremendous e s p r i t  a t  JPL; i t ' s  
I t ' s  like t he  Marines." 
See a . 1 ~ 0 ,  comments by D r .  William Pickering,  Space 

"Voyage t.o t h e  Morning Star," 

I L 
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The ope ra t ionz .  philosophy29 exhib i ted  by JPL i n  1958-59 and 

which, t o  a c e r t a i n  degree,  c a r r i e d  over i n t o  the  e a r l y  1960's--especially 

i n  P ro jec t  Ranger--was l a r g e l y  conditioned by previous weapons system- 

arsenal development experience,  and by what might be termed a " loca l  op t ion  

credo." Design review, v e r i f i c a t i o n ,  and developmetlt were accompanied by 

a constrained amount of ground t e s t i n g  before  a f i r s t  f l i g h t .  

iown f l i g h t s  s u b s t i t u t e d  f o r  and provided equivalent  d a t a  on f l i g h t  perfor-  

Actual shake- 

mance t h a t  could otherwise only be approximated i n  e l abora t e  ground test 

complexes. For P ro jec t  Ranger t h i s  approach w a s  re inforced ,  r a t h e r  than 

weakened, because (a) s u f f i c i e n t  f l i g h t s  were programmed which allowed f o r  

e a r l y  engineering test f l i g h t s ,  (b) ground test f a c i l i t i e s  f o r  l a r g e r  space- 

c r a f t  w e r e  no t  y e t  i n  ex is tence  when America's space programs g o t  underway 

(e.g., a vacuum chamber t h a t  could accepr a complete spacec ra f t  and dup l i ca t e  

the .  environment of ou te r  space was n o t  completed a t  JPL u n t l i  1962-1963), 

and (c) s t r i n g e n t  schedules  between f l i g h t s  had been agreed upon which l e f t  

l i t t l e  enough t i m e  t o  incorpora te  design improvements. (This last  condi t ion  

w a s  a l s o  the  r e s u l t  of a NASA-JPL d e s i r e  t o  enhzace n a t i o n a l  p r e s t i g e  by 

"beating t h e  Russians" i n  lunar  explora t ion ,  later made e x p l i c i t  na t iona l  

po l icy  i n  Yroject  Apollo.) 30 

- 
29The ope ra t iona l  philosophy, o r  philosophy of operatioi;, is 

he re  construed a s  t h e  preva i l ing  cpproach t o ,  and processes employed i n ,  
t h e  conduct of appl ied s c i e n t i f i c  research  and development cpera t ions .  

See ,  f o r  example, comments of D r .  Homer N e w e l l ,  NASA Associate  
Administrator f o r  Space  Science and Applicat ions,  -esti.gation of E.ro.ject 
Ranger, op. c i t . ,  45; a l s o ,  out look of t he  f i r s t  NASA Administrator 
I)r. T. Keith Glennan, c i t e d  i n  t h e  November 6 ,  1964 Report o f  OSSA S ta f f  
Meeting, 5; James E.  Webb, second NASA Administrator,  i n  &ronautics a id  
Aeronautics, 1963: Chronology on Science, Technology, and Pol icy ,  460-461; 

30 
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The second major determinant i n  JPL operat ional  philosophy, the 

loca l  option credo, stemmed i n  la rge  measure from the  univers i ty  back- 

ground of thr-. Laboratory. ( In  f a c t ,  s ince  1944 JPL personnel have of ten  

worn two hats ,  holding responsible posi t ions a t  t he  Laboratory and on 

the teaching s t a f f  ' a t  Caltech i n  the  engineering o r  chemistry depart- 

ments, fo r  example.) Local option w a s  a pr inc ipa l  source of t he  Labo- 

ra tory ' s  c rea t ive  s t rength;  a t  the  same t i m e ,  when combined with the  

expanded mission r o l e  with NASA, it proved a handicap as w e l l .  

This e th ic ,  pervasive throughout JPL i n  the  ea r ly  1960's, held t h a t  

once responsibi l i ty  f o r  an assignment w a s  delegated in-house, a m i n i m u m  

amount of follow-up w a s  ca l led  fo r ,  and a technical  subgroup exercised 

more of the  important decisions concerning the  assignment than normally 

would be found i n  industry o r  mi l i ta ry  agencies. This approach t o  

delegation of authori ty  ca l led  f o r  a high degree of a t t en t ion  t o  duty 

and ingenuity on the  par t  of a subgroup; i t  w a s  expected and, i n  most 

cases, received. However, those f o r  whon various assigned technical  

work w a s  performed occasionally accepted work on assurance and t r u s t  

alone, and defended work tha t  subsequently proved inadequate i n  terms 

of design or performance. The introduction of s t r ingen t  r e l i a b i l i t y  

and qual i ty  assurance ccnt ro ls  under the d i rec t ion  of a separa te  c f f i c e  

as a cross-check--as opposed t o  pcimitt ing technical  sec t ions  t o  

evaluate and sign-off on t h e i r  own work--eventually eliminated t h i s  

and, letter, W.H. Pickering t o  A. S i lvers te in ,  February 3 ,  1959, (JPLHF 
2-827). 
Space Pro  ram?" Astronautics, January 1960, 83-84; and, I O M  from D r .  W.H. 
Pickering to Senior S ta f f ,  Subject: Study on E. x e l e r a t i n g  the  National 
Space Program, April. 25, 1961. For Project  Apollo, see Vernon Van Dyke, 
Pride and Power: 
?Jniversity of I l l i n o i s  Press  , 1964) , 144; camp:-ehensive treatment i n  
John M .  Logsdon, The Decision t o  GL t o  the Moon: 
National In t e re s t  (Cauibridge: K T  Press ,  1970). 

JPL was equally moved, see D r .  W.H. Pickering, "DO We Have a 

The Rationale- of the  Space Program (Urbana, I l l i n o i s :  

Pro jec t  Apollo and the  

- 
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shortcoming; however, i t  had t h e  e f f e c t  of making t h e  t echn ica l  s e c t i o n s  

more conservative i n  t h e i r  approach t o  problem-solving. 

I n  Washington, D.C.,  personnel a t  NASA Headquarters who were drawn 

from t h e  NACA f i e l d  cen te r s  and Vanguard P r o j e c t  d id  not express as w e l l  

defined a consensus of a t t i t u d e s  as those found a t  JPL i n  t h e  la te  1950's 

and early 1960's. Like t h e i r  counterpar ts  a t  J P S  they shared an equivalent 

enthusiasm and i n t e r e s t  but  were, i n  general ,  more caut ious and less 

inc l ined  t o  be as self-assured due o-ither t o  a l ack  of p r i o r  experience 

i n  space f l igh t  a c t i v i t y  o r ,  as i n  t h e  case of t h e  Vanguard team, because 

of p r i o r  experience i n  a space f l igh t  p r o j e c t  which had attempted t o  r a p i d l y  
* 

advance t h e  state-of-the-art .  The philosophy of operat ion t h a t  evolved, 

however, w a s  s a b s t a n t i a l l y  d i f f e r e n t  than t h a t  found a t  JPL, and is sus- 

c e p t i b l e  t o  some gene ra l i za t ion .  

A s  t h e  operat ing government agency charged with t h i s  na t ion ' s  

c i v i l i a n  space effort--which c a r r i e d  wi th  i t  s+ll t h e  exot ional  appendage 

i d e n t i f i e d  as n a t i o n a l  p r e s t i g e  i n  t h i s  newest of man's t echn ica l  endeavors-- 

those i n  charge of NASA w e r e ,  a t  t h e  o u t s e t ,  p a r t i c u l a r l y  s e n s i t i v e  t o  and 

concerned with Congressional approbation. 

dctermined upon a course of ac t ion  t o  e n l i s t  t he  services of u n i v e r s i t i e s  

By 1960 NASA Headquarters had 

f o r  support,and industry as systems con t r ac to r s  f o r  most space f l i g h t  

p ro jec t s  r a t h e r  than r e l y i n g  completely upon in-house developments a t  f i e l d  

centers .  31 I n  addi t ion,  Headquarters e s t ab l i shed  sharply defined r o l e s  f o r  

' h i o r  t o  s e r v i c e  a l loca t io i i  of j u r i s d i c t i o n  f 3r missiles and 
space ac t iv i t ies  i n  the e a r l y  195O's, both t h e  A i r  Force and t h e  Army were 
avid con te s t an t s  f o r  these ti2ssions. 
a broad base of i n d u s t r i a l  systems con t r ac to r s  f o r  i t s  procurement and w a s  
ab l e  t o  br ing more pressure t o  bear i n  Congress and i n  defense councils than 
w a s  the Army, which tended t o  p re fe r  in-house development a t  Army-operated 

The A i r  Force, however, r e l i e d  upon 
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the  f i e l d  centers  i n  which f l i g h t  p ro jec t s  were assigned t o  Goddard ( ea r th  

o r b i t  and manned f l i g h t ) ,  Marshall  (booster systems), ar,d t o  JPL (unmanned 

deep space),  with research cen te r s  (Ames, Langley, L e w i s )  performing t h e  

bulk of supporting research and development .32 To ensure cont rac t ing  t o  

indus t ry ,  and t o  con t ro l  c o s t s  and the  rap id  growth of t he  agency, manpower 

ce i l i ngs  w e r e  imposed upon a l l  NASA f i e l d  cen te r s  includin2 JPL. 

the  in t e rna t iona l  p o l i t i c a l  ramif ica t ions  of space f l igh t  p r o j e c t s  determined 

t h a t  i n i t i a l  emphasis w a s  placed upon rap id  f l i g h t  development schedules.  

By 1963-1964, however, t he  g rea t  cos t s  of t h i s  a c t i v i t y  combined with e a r l y  

f l i g h t  f a i l u r e s  i n  the  unmanned programs caused a t a c i t ,  a l b e i t  major, s h i f t  

i n  emphasis t o  f l i g h t  success  (i.e.,  achievement of primary mission objec t ives)  

on every launch. 

F ina l ly ,  

33 

NASA management of space f l ign ' i  p ro j ec t s  by means of c o w i t t e e s  

w a s  abandoned a f t e r  t h ree  years ,  rdplaced by a l a r g e l y  pro jec t ized  and l i n e  

or ien ted  s t r u c t u r e  i n  which supervis ion w a s  exercised by responsible  NASA 

Hezdquarters o f f i c e s  t h a t ,  inLer a l ia ,  e s t ab l i shed  operat ing pol icy  and 

confirmed technica l  dec is ions  and l a r g e r  cont rac t  awards made by the  f i e l d  

a rsena ls .  
long-range m i s s i l e  assignments, and the  Army w a s  red i rec ted  from space t o  
o the r  concerns. It  would appca-r t h a t  th-Ls lesson--the a b i l i t y  t o  inf luence  
Congress throligh i n d i r e c t  cons t i tuent  support  i n  the  form of aerospace con- 
tractors--was not  l o s t  upon those charged with guiding NASA i n  i t s  formative 
years .  (See, f o r  example, "Dryden Foresees NASA-Industry Teamq," Aviation 
c_ Week, June 23, 1958, 38-39.) 

The A i r  Force w a s  successfu l  i n  securinp a l l  m i l i t a r y  space and 

32NASA, "Suggested Program f o r  Implementation of Proposal Made t o  
the  Honorable N e i l  H. McElroy, the  Secretary of Defensc on October 15, 1958;'' 
major concEpts a l s o  c i t e d  i n  Note No. 15, JPL Dj.r?ctc='s S ta f f  Meeting, 
A p r i l  11, 1960. In 1963 the  r o l e s  f o r  f i e l d  cen te r s  w e r e  revised,  and 
the rea f t e r  research centers  w e r e  assigned f l i g h t  p ro jec t s .  

33Within the  f i r s t  few years  a f t e r  NASP ' s  c r ea t ion  t h i s  tendency 
w a s  manifest  i n  NASA presenta t ions  made during Congressional au thor iza t ion  
hear ings by cas t ing  the  year ' s  f l i g h t  r e s u l t s  i n  a success / f a i lu re  r a t i o ,  
and by emphasizing any "space f i r s t s "  t h a t  may have t ranspi red .  



 center^.^' During t h i s  e a r l y  period i f  t h e r e  w a s  m y  expectat ion a t  JPL of 

a "partnership" arrangement with Headquarters on deep space exploraeion--even 

though JPL occupied a l a r g e  and novel r ~ l e ~ ~ - - i t  soon evaporated as NASA 

Headquarters exercised its management prerogat ives  under t h e  terms of t h e  

Caltech-NASA contract .  

The more decentral ized form of organizat ion a t  Z L ,  i ts u n i v e r s i t y  

ties znd con t r ac to r  status, in-house approach t o  development and e a r l y  

i n s i s t e n c e  upon l o c a l  optior, (formalized t o  a l imi t ed  degree i n  e a r l y  con- 

tracts with NASA i n  the  form of a so-called "mutuality  lau use^')^^ d id  co lo r  

34The new r o l e s  and r e s p o n s i b i l i t i e s  appear  i n  NASA General 
ManagemLat I n s t r u c t i o n  4-1-1, January 19, 1961. Program o f f i c e s  i n  OSSA 
were no t  formally e s t ab l i shed  u n t i l  February 1962. 

35The JPL r o l e  and mi.ssion evolved tc approximate a rnicrocosm of 
NASA, including lunar  and deep space s c i e n t i f i c  explorat ion,  p r o j e c t  manage- 
ment of compleze spacec ra f t  systems, t r ack ing ,  d a t a  a c q u i s i t i o n ,  and d a t a  
reduction and ana lys i s  required i n  lunar  and deep-space f l i g h t s .  
grasping t h e  scope and magnitude of t h i s  eaterprise during Csllgressional 
hearings,  one Congressman w a s  moved t o  remark t h a t  " t h i s  looks l i k e  it i s  a 
l i t t l e  NASA a l l  within i t s  own. 
end." (Comment of Congressman Evins i n  U.S. Congress, House of Representat ives ,  
Independent 3 f f i c e s  and Department of Housing and Urban Development Appro- 
p r i a t i o n s  f o r  1969, Hearings before  a Subcommittee of t h e  Committee on 
Appropriations, 90th Congress, 2nd Session, P a r t  2 ,  February 19, 1968, 1160) 

Suddenly 

They can do everything from beginnicg to  

3!Che t e r r a  i s  a misnomer inasmuch as t h e r e  w a s  no s i n g l e  provis ion 
t h a t  d e a l t  exclusively with mutual agreement upon condi t ions f o r  work. 
does r e f e r  t:, port ions of Article I, Scope of t h2  Contract,  paragraphs 
(a) and (c) i n  t h e  i n i t i a l  Contract NASw-6 (1959-1961) and su3sequent 
NAS7-100 (1962-1964) with t h e  Ca l i fo rn ia  I n s t i t u t e  of Technology: 
During t h e  t e r m  of t h i s  con t r ac t  t he  Contractor s h a l l  engage i n  a program 
of bas i c  engineering research and of appl ied r e sea rch  and development i n  
such f i e l d s  as the  p a r t i e s  he re to  from t i m e  t o  t i m e  may mutually agree 
upon, including l i a i s o n  with and t h e  t echn ica l  supervision of c t h e r  p r i v a t e  
contractors .  . . . ( c )  The parties hereto recognize t h a t  t he  maximum b e n e c i t s  

It 

"(a)  



r e l a t i o n s  between t h e  Laboratory and NhSA Headquarters i n  the  e a r l y  1960's 

as NASA sought t o  guide JPL a c t i v i t y .  A t  Headquarters t he  Laboratory came 

t o  be viewed as somewhat pa roch ia l  i n  its outlook--a square peg i n  a matr ix  

composed of round holes--and i t  acquired an  informal,  not a l t o g e t h e r  

a f f e c t i o n a t e  t i t l e  : " the  Campus. 1137 

A l l  of t h e s e  va r i ed  s i t u a t i o n a l  considerat ions,  t echn ica l ,  organi- 

za t iona l ,  p a s t i c i p a n t  a t t i t u d e s  and philosophies of operat ion,  w e r e  present  

during the  design, development, and ope ra t iona l  phases of P r o j e c t  Ranger. 

Taken ind iv idua l ly  each i s  a s e p a r a t e  s t o r y  t h a t  played some p a r t  i n  P r o j e c t  

Ranger; h i s t o r i c a l l y ,  they should be considered together  i n  context--forming 

the  l a r g e r  e n v i r o n i n t  i n  which t h e  separate events,  recounted i n  t h e  pages 

which follow, t ranspired.  

obtainable  from t h e  work t o  be performed hereunder w i l l  be r e a l i z e d  by t h e  
Contractor 's  pursuing a r e sea rch  and development program . . . , and by pro- 
viding f o r  an  extensive interchange of information between t h e  Government 
and t h e  Contractor as a b a s i s  f o r  per iodic  r ev i s ions  of t h e  program thr0uR.h 
mutual agreement. . . .I1 ( I t a l i c s  added.) A b r i e f  review of t h e  o r i g i n s  of 
t h i s  kind of t a s k  contract ing with u n i v e r s i t i e s  i s  contained i n  J.J. Penick, 
Jr., et al. (eds.) The P o l i t i c s  of American Science: 1939 t o  the Present  
(Chicago: Rand McNally & Company, 1965) 136. 

37This s e n t h e n t  s t i l l  persists t o  some ex ten t .  Former NASA Admin- 
i s t r a t o r  James Webb, t e s t i f y i n g  before Congress i n  February 1968 concerning a 
r ecen t  NASA evaluat ion of JPT, performance under con t r ac t ,  observed t h a t  "we are 
s t e a d i l y  bringing in more people t o  make .iTL serve a broader n a t i o n a l  i n t e r e s t  
and not be aimply a one-university laboratory." 
Department of Housing and Urban Development Appropriations f o r  1969, op. c i t . ,  
1161. 

Independent Off ices and 
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RANGER CHRONOLOGY, A SUMMARY* 

PRECEDING PAGE BLANK NOT FILMED 
Ranger Blocks I and 11, 1960-1962 

1960 - 

Jan. 7 

Jan. 13 

Jan. 20 

Jan. 21 

Feb. 13 

Mar. 25 

Apr. 1 2  

Apr. 17-19 

Apr. 25 

Apr. 26 

May 5 

May 9 

June 29 

Aug. 24 

O c t .  14  

Nov. 1 7  

Ranger P ro jec t  management p lans  and r e s p o n s i b i l i t i e s  def ined.  

JPL S-1 spacec ra f t  designated f o r  use  i n  Rsnger lunar  missions.  

Science package f o r  Rapger Block I f l i g h t  missions confirmed wi th  
NASA. 

F i r s t  f l i g h t  schedule  re leased .  

Agsza second s t a g e  booster  s e l ec t ed  f o r  P ro jec t  Ranger. 

RCA awarded coa t r ac t  f o r  approach t e l e v i s i o n  camera f o r  Ranger 
Block I1 spacecraf t .  

Lockheed Missiles and Space Div is ion  awarded a con t r ac t  f o r  Agena B 
v e h i c l e  f o r  NASA space missions.  

Mission ob jec t ives  and design c r i te r ia  f o r  Ranger Block I and 
Block I1 i s sued  a t  JPL. 

Aeronutronics,  Divis ion of Ford l4otor Co. s e l ec t ed  t o  develop t h e  
lunar  rough landing capsule  system f o r  Ranger Block I1 spacecraf t .  

Ranger spacec ra f t  s t e r i l i z a t i o n  procedures e s t ab l i shed  a t  JPL. 

JPL recommended s c i e n t i f i c  experiments f o r  Ranger Block 11. 

NASA approved sc ience  f o r  Ranger Block 11. 

Vela Hote l  experiments approved f o r  Ranger Block I f l i g h t s .  

Ranger Block I1 spacec ra f t  design review held  a t  JPL. 

3 .D.  Burke appointed Ranger P ro jec t  Manager a t  JPL; C . I .  Cummings 
remaPned as head of t h e  Laboratory's  Lunar Program. 

NASA issued NASA-Atlas Agena B Launch Operations Management 
Organization and Procedures, AMR. 

* 
Only events assoc ia ted  with Ranger P ro jec t  a f t e r  1960 are included 

i n  t h i s  summary. 
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1960 - 

Dee. 1 4  

Jan. 3 

Jan. 19 

Jan. 24 

Feb. 10  

Feb. 16  

Apr. 4 

May 7 

May 24 

May 25 

June 2 

June 5 

June 9 

June 21 

June 30 

June 

New in t e ro rgan iza t iona l  arrangement e s t ab l i shed  f o r  prepara t ion  of 
Ranger guidance and t r a j e c t o r y  ca lcu la t ions .  

1961 - 

Atlas  Agena B launch opera t ions  management organiza t ion  and pro- 
cedures a t  -4EIR agreed upon by a l l  a f f e c t e d  organizat ions.  

NASA General Managenent I n s t r u c t i o n  4-1-1, Planning and Imple-  
mentation of NASA P ro iec t s  issued.  

AMR Launch Complex 1 2  made a v a i l a b l e  f o r  NASA occupancy. 

The Woomera, Aus t r a l i a ,  DSIF t racking  s t a t i o n  dedicated.  

Ranger Block I1 spacecraf t  weight problem became c r i t i ca l .  

Design of Ranger Block IP spacec ra f t  f rozen  a t  JPL. 

Ranger 1 accepted by NASA f o r  shipment t o  AMR. 

Ranger P ro jec t  Development P lan  (Ranger Blocks I and 11) i s sued  
i ssued  by JPL. 

I n  a s p e c i a l  message de l ivered  before  a j o i n t  s e s s ion  of Congress, 
Pres ident  Kennedy c a l l e d  f o r  a na t iona l  dec i s ion  f o r  "achieving 
t h e  goal ,  be fo re  t h i s  decade is ou t ,  of landing a man on t h e  moon 
and re turn ing  him s a f e l y  t o  t h e  earth." 

NASA requested JPL t o  consider plans f o r  a poss ib l e  ex tens ion  of 
t h e  Ranger P ro jec t .  

Ranger Block I1 weight problems resolved;  a d d i t i o n a l  weight made 
ava i l ab le  could no t  be used. 

JPL  informed NASA of a probable four  f l i g h t  extension i n  t h e  
Ranger Program (Block 111). 

Ranger Block 111 f l i g h t s  approved by NASA. 

NASA approved s e l e c t i o n  of RCA t o  develop Ranger i3lock 111 tele- 
v i s i o n  subsystem. 

f 
Construction of t h e  Johannesburg DSIF s t a t i o n  completed. 

I I I I 
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Aug. 21 

Aug. 23 

Aug. 25 

Sept. 23 

O c t .  16  

Oct. 26 

1 

Nov. 9 

Nov. 18 

Dec. 28 

Jan. 26 

Mar. -Apr . 

Apr. 23 

Apr, 24 

May 1 0  

June 15 

NASA SSSC considered p o t e n t i a l  experiments t o  be c a r r i e d  o n  
Ranger Block 111 f l i g h t s .  No  dec i s ion  reached pending OSFP 
recommendations. 

F l i g h t  of Ranger 1. 

RCA accepted con t r ac t  t o  develop Ranager Block 111 TV subsystem. 

Ranger P ro jec t  Development Plan,  Supplement A (Block I11 f l i g h t s )  
iscued a t  JPL. 
each of t h e  t e l e v i s i o n  impact f l i g h t s .  

’bo sc ience  experiments were t o  be  included on 

The NASA SSSC approved space sc i ence  experiments f o r  Ranger 
Block I1 f l i g h t s ,  including a d d i t i o n  of a r ada r  r e f l e c t i v i t y  
experiment. 

NASA d i r ec t ed  JPL t o  prepare a recovery p l an  f o r  t h e  Ranger 
Block I1 capsule  progray. 

Recovery p l an  f o r  Ranger Block I1 capsule  program completed. 

F l i g h t  of Ranger 2. 

Ranger 3 accepted by NASA f o r  launch i n  January 1962. 

1962 - 

F l i g h t  of Ranger 3. 

NASA space sc ience  dec is ions  a l t e r e d  f o r  Ranger Block I11 f l i g h t s  
( t r i n k e t  episode).  

F l i g h t  of Ranger 4 .  

JPL proposed employing an i n d u s t r i a l  systems cont rac tor  t o  fab- 
r ica te  any add i t iona l  follow-on Ranger spacec ra f t .  

RCA began work on a f e a s i b i l i t y  s tudy of a Ranger Lunar Orbi te r  
(completed July 10). 

NASA OMSF issued requirements f o r  d a t a  on t h e  lunar  su r face  t o  
be  provided by unmanned lunar  probes. 

‘ 4  
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1962 - 

Ju ly  1 3  

July 19  

Ju ly  20 

Ju ly  25 

Aug. 2 

Aug. 15  

O c t .  3 

Oct. 4 

O c t .  11 

O c t .  18 

Oct. 20 

Nov. 6 

Nov. 30 

Dec. 4 

Dec. 7 

Dec. 1 7  

A se r ious  electrical  power problem on Block 111 spacec ra f t  be- 
came apparent a t  JPL. 

NASA determined t h a t  JPL ca r ry  ou t  t h e  complete Ranger program 
with a minimum of contract ing t o  industry.  

A t  NASA reques t ,  JPL released guidel ines  f o r  an expanded Ranger 
P ro jec t  including f i v e  a d d i t i o n a l  f l i g h t s .  

Discussions commenced a t  JPL over p o s s i b i l i t y  of re laxing space- 
c r a f t  s t e r i l i z a t i o n  requirements because of t h e  r i s k  t o  space- 
c r a f t  componat r e l i a b i l i t y .  

NASA informed of t h e  power problem on Ranger Block 111 spacec ra f t .  

JPL requested NASA c l a r i f i c a t i o n  of Ranger follow-on plans and 
OSS, JPL, OMSF r e l a t i o n s .  

NASA authorized Ranger Block I V  spacecraf t .  

JPL reconsidered contract ing Ranger Block I V  spacec ra f t  fab- 
r i c a t i o n  t o  an i n d u s t r i a l  contractor .  

Representatives from NASA-OSS, OMSF, and JPL m e t  i n  Washington, 
D.C. t o  e s t a b l i s h  working r e l a t ionsh ips .  

F l i g h t  of Ranger 5. 

NASA announced Board of Inquiry t o  i n v e s t i g a t e  P r o j e c t  Ranger. I 

NASA authorized ces sa t ion  of f u r t h e r  heat  s t e r i l i z a t i o n  of Ranger 
spacec ra f t  . 1 

NASA F ina l  Report of t h e  Raneer Board of Inquiry issued. 

Ranger Block I11 reprogramming gu ide l ines  issued a t  JPL. 

A t  JPL, M r .  R.J.  Parks appointed Ass i s t an t  Laboratory Director  
:or Lunai and Planetary P ro jec t s ;  Mr. H.M. Schurmeier appointed 
Ranger Proj  ect Manager. 

Revised ob jec t ives  i o r  the Ranger P ro jec t  agreed upon between 
NASA and JPL. 

! 
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Ranger Blocks 111, I V ,  and V,  1963-1965 

1963 - 
Jan. 21 

Jan. 25 

Jan. 28 

Peb. 12-13 

Feb. 15  

Feb. 20 

Feb. 28 

Mar. 5 

Mar. 11 

Mar. 21 

Apr. 8 

Apr. 26 

m y  22 

Ju ly  2-3 

Ju ly  1 2  

Ju ly  19 

I 

NASA announced elimination of a l l  non-visual passenger sc ience  
experiments from Ranger Block I11 f l i g h t s .  

Ranger Block I11 spacecraf t  design changes announced a t  JPL. 

Agena bocrster management r e spons ib i l i t y  moved from MSFC t o  LeRC. 
D r .  S. Himmel  designated as Agena Systems Manager. 

NASA and JPL agreed upon Ranger reprogramming; planning f o r  
a d d i t i o n a l  Ranger Block V f l i g h t s  authorized. 

Revised Ranger Block I11 ob jec t ives  confirmed by NASA. 

JPL resubmitted proposal f o r  bringing i n  an  i n d u s t r i a l  systems 
cont rac tor  t o  msist i n  Ranger Block I V  e f f o r t s  and t o  f a b r i c a t e  
Block V spacecraf t .  

New Ranger f l i g h t  schedule issued by NASA. 

NASA authorized Ranger Block V,  s e l ec t ed  Northrop Corp. as systems 
cont rac tor .  

Northrop Corp. received a JPL con t r ac t  f o r  i n d u s t r i a l  support on 
Ranger Blocks 111 and I V ,  and f o r  spacecraf t  system cont rac tor  
r e s p o n s i b i l i t y  f o r  Block V. 

NASA approved t h e  experimenter team f o r  Ranger Block I V  tele- 
v i s i o n  subsystem. 

NASA issued formal mission ob jec t ives  f o r  Ranger Block I V .  

NASA approved non-visual passenger sc ience  f o r  Ranger Block I V .  

NASA Headquarters reduced Block V Rangers from twelve t o  s ix  
f l i g h t s .  

JPL recommended cancell ing Ranger Block I V .  

NASA cancelled Ranger Block I V .  
c a t ions  of terminating t h e  Ranger Pro jec t  a f t e r  Block 111. 

JPL requested t o  study impli- 

NASA designated the  p r inc ipa l  i nves t iga to r  and co-experj.menters 
f o r  Ranger Block. I11 f l i g h t s .  

1 
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Aug. 9 

Scpt. 3 

Sept. 14 

Oct. ?-8 

Oct. 21 

Oct. 31 

Dec. 13 

Dec. 1 7  

Dec. 24 

Jan. 1 

Jan. 39- 
Feb. 2 

Feb. 2 

Feb. 3 

Feb. 1 4  

Feb. 19-29 

Feb. 24 

Mar. 5 

Separate p ro jec t  management es tab l i shed  f o r  Ranger Block I11 and 
Ranger Block V a t  JPL; H,M. Schurmeier remained Manager of' Ranger 
Block 111; G. Rbbillard appointed Manager of Ranger Block V. 

NASA determined the  s c i e n t i f i c  payload f o r  Panger Elock V. 

Ranger Block I11 diode gold-flake problem uncovered. 

JPL recommended t h a t  f l i g h t  of Ranger 6 be postponed pendi.ng 
r e so lu t ion  of t h e  diode contamination problem. 

NASA s l ipped  f l i g h t  da tes  f o r  Rangers 6 and 7. 

A revised Ranger Block 111 Pro jec t  Development Plan was issued 
by JPL. 

NASA cancelled Ranger Block V. 

Ranger 6 accepted by NASA f o r  shipment t o  AMR. 

The Deep Space Net 

NASA a l t e r e d  names 
b e t i c  designations.  

F l igh t  of Kanger 6. 

created.  

1964 - 

or' Ranger spacecraf t  from n m e r i c  t o  alpha- 

JPL es tab l i shed  a Ranger 6 Review Board. 

NASA es tab l i shed  a Ranger 6 Review Bcxird. 

I n i t i a l  f ind ings  of NASA Ranger 6 Review Board presented a t  NASA 
Headquarters. 

Ranger t e l e v i s i o n  subsystem modifications es tab l i shed .  

Ranger 7 launch d a t e  s l ipped  th ree  months. 

NASA changes i n  Caltech cont rac t  f o r  operation of JPL dercribed 
t o  Senate Committee on Aeronautical and Space Sciences. 
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1964 - 

Mar. 17  NASA issued t h e  F ina l  Report of t h e  Ranger 6 Review Board. 

Mar. 27 JPL issued EPD 205, Ranger V I  F a i l u r e  Analysis and Supporting 
Invest igat ion.  

Mar. 31 NASA Administrator James Webb d i r e c t e d  a letter t o  t h e  House and 
Senate space committees i n  which he charged t h a t  d e f k i e n c i e s  
ex i s t ed  i n  Ranger design, construct ion,  and t e s t i n g .  

Apr. 9 The Chairman of t h e  Committee on Science and Astronaut ics ,  U.S.  
Souse of Representatives,  announced plans f o r  a Congressional 
i i lvest igat ion of P ro jec t  Ranger. 

kpr. 27- Congressional hearings t o  i n v e s t i g a t e  P ro jec t  Ranger conducted. 
May 4 

May 14 Space F l i g h t  Operations F a c i l i t y  dedicated a t  3PL. 

June 1 7  NASA Headquarters accep2ed Ranger 7 f o r  shipment t o  AMR. 

June 29 JPL concluded Ranger 6 i nves t iga t ions .  

k l y  28-31 F l i g h t  of Ranger 7. 

Aug. 1 President  Lyndon Johnson b r i e fed  on r e s u l t s  of Ranger 7 f l i g h t .  

Aug. 3 D r ,  Alex Bratcnahl completed ?-is i n v e s t i g a t i o n  of t he  2ariger 6 
f l i z h t ,  and formulated t h e  mcst p l a u s i b l e  explanation f o r  
acc iden ta l  turn-on of t h e  t e l e v i s i o n  subsys tm.  

Aug. 28 Ranger 7 Preliminary S c i t n t i f i c  Resul ts  Press  Conference held 
i n  Washington, D.C. 

Nov. 16-19 Ranger 7 l una r  impact s i te s e l e c t i o n  process began. 

Dec. l b  Resu1'-s of astronomical observations of t h e  impact of Ranger 7 
iscued a t  JPL. 

Dee. 22 '.',n.ger experimenters teaa presented f indings of Ranger 7 mission 
20 NASA HeadqJarters. 

1965 - 

Jan. 4 NASA accepted the Ranger b spacec ra f t  f o r  shipment t o  AMR. 
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RANGER PRELIMINARY EVENTS, 195i-1959 

1957 

Ju ly  1 "he I n t e r n a t i o n a l  Geophysical Year (IGY) began.* Both t h e  United 
S t a t e s  and t h e  Soviet  Union had pledged to launch s c f e n t i f i c  e a r t h  
satell i tes as p a r t  of t h e i r  r e spec t ive  con t r ibu t ions  i n  t h i s  
program. During t h e  I G Y  t h e  world's s c i e n t i s t s  conducted the most 
comprehensive s c i e n t i f i c  study of t h e  e a r t h  ever undertGken. 
Sixty-seven na t ions  even tua l ly  p a r t i c i p a t e d ,  including t h e  United 
S t a t e s  znd t h e  Sov ie t  Union. 
extend. from July 1, 1957, through Decemher 31, 1558. However, in 
October 1958, Ciip I n t e r n a t i o n a l  Council of S c i e n t i f i c  Unions 
(ICSU),  meeting i u  Washington, D.C., approved an extension of t h e  
IGY through December 1959. To c a r r y  on t h e  pioneering space work 
of t h e  I G Y ,  ICs3 e s t a b l i s h e d  its i n t e r n a t i o n a l  Committee on Space 
Research (COSPAR) i n  1959. The Xat ional  Academy of Sciences,  
through its Space Science Board, became the  United S t a t e s  adhering 
body to COSPAR. 

The I G Y  w a s  o r i g i n a l l y  plannzd to  

AUP. 27 The Soviet  News ASency, Tass, announced that R u s s i a  had success- 
f u l l y  t e s t e d  an intercont inental-range b a l l i s t i c  missile. 
(E .M. Enme e "His to r i ca l  Perspect ives  on Apollo , I1 Journa l  of 
Spacecraf t  and Rockets, A p r i l  1968, 371.) 

During The A i r  Council approved t h e  USAF Agena satel l i te  program as 
August presentsd by Air Force Ballistic Missiles Division (AFBMD), and 

recommended "go ahead" as fast  as poss ib l e  c o n s i s t e n t  w i th  good 
management. 

* 
Two I n t e r n a t i o n a l  P o l a r  Years (IPY 1 & 2) f o r  t h e  study of geo- 

physical  phenomena i n  remote areas of t he  e a r t h  had been conducted previously; 
IPY 1 i n  1882-83, when meteorological,  magnetic, and a u r o r a l  s t a t i o n s  w e r e  
f i r s t  e s t ab l i shed  i n  t h e  a r c t i c  regions,  and IPY 2 f i f t y  yea r s  later i n  
1932-33. Both contr ibuted s i g n i f i c a n t l y  to man's knowledge of t h e  e a r t h ' s  
magnetism and of t h e  ionosphere. IPY 2 and t h e  IGY ( b r i e f l y  known as IPY 3 
b u t  a l t e r e d  t o  I G Y  with t h e  expansion i n  t h e  scope of inquiry)  were sponsored 
by t h e  var ious i n t e r n a t i o n a l  s c i e n t i f i c  unions which had been organized i n  
1919. The I n t e r n a t i o n a l  Council of S c i e n t i f i c  Unions (an admin i s t r a t ive  bo6y 
comprising t h e  chief  o f f i c z r s  of t h e  unions) ccordtnated t h e i r  e f f o r t s  and 
e s t ab l i shed  t h e  Comitk Spkcial  de  1'Annke Ghophysjque I n t e r n a t i o n a l  (CSAGI) t o  
oversee t h e  p ro jec t .  The idea  to advance t h e  d a t e  f o r  an IPY 3 by twenty-five 
years  t o  take advantage of t h e  advance i n  e l e c t r o n i c s  and communications made 
during World War I1 or ig ina ted  bc a dinner pa r ty  held a t  t h e  home of D r .  James 
Van Allen i n  Washington, D.C., i n  A p r i l  1950. J. Tuzo Wilson, IGY,  The Year 
of t he  New Moons, New York: Alfred A. U e p f ,  1961, 7-10; a l s o ,  Hugh L. Dryden, 
"IGY--Man's Most h b i t i o u s  Study of H i s  Environment," Nat ional  Geographic, 
February 1956, 285-298. 

43 
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O c t .  4 The world's f i r s t  earth satellite, Sttvict Sputnik f ,  was placcd 
i n  o r 5 i t .  The space era came of age with t h i s  event and, f o r  t h e  
moment, t h e  IGY became the  f o c a l  po in t  f o r  the f l edg l ing  a s t ro -  
n a u t i c a l  programs of both t h e  United S t a t e s  and the  Soviet  Union. 

O c t .  14 The American Rocket Society (ARS) called f a r  t h e  c rea t ion  of a 
n a t i o c a l  space agency and the inaugurat ion of a space program 
which excluded m i l i t a r y  operat ions and weapons development. 
(E.M. Emme, " I i i s to r i ca l  Perspect ives  on Apollo," loc.  c i t . )  

O c t .  16 An Aerobee rocket  launched the  f i r s t  man-made body i n t o  i n t e r -  
planetary space from Alamogordo, New Mexico. The experiment, 
conducted by Dr .  F r i t z  Zwicky of Caltech, consis ted of small art i-  
f i c i a l  meteors (coruscat ives)  which, a t  90 kilometers a l t i t u d e ,  
w e r e  propelled t o  a v e l o c i t y  of 15 lon/sec 3y means of a shaped 
charge. 
t h e  e a r t h  and went i n t o  s o l a r  o r b i t .  

Following i n  t h e  wake of Sputnik I, l i t t l e  news of t h i s  
event appeared i n  t h e  communications media, a r L  Zwicky w a s  
unsuccessful i n  attempts t o  ga in  o f f i c i a l  support  f o r  a follow- 
on experiment designed t o  ob ta in  information on t h e  chemical 
composition of t h e  lunar su r face .  I n  t h i s  experiment it w a s  
planned t o  d i r e c t  coruscat ives  on a lunar  impact t r a j e c t o r y  and 
observe explosions of the small u i t r a f a s t  p a r t i c l e s  on t h e  luna r  
s u r i a c e  wi th  terrestrial telescopes.  (F. Zwiclry, "The F i r s t  Shots 
I n t o  In t e rp l ane ta ry  Space," Engineering and Science, January 1958; 
a l so ,  Discovery, Invention, Research : Through the  Morphological 
Approach, New York: The MacMillan Company, 1969, 234-235; and, 
Morphology of Propulsive Power, Pasadena, Cal i fornia:  Society f o r  
Morphological Research, 1962, 78-190. ) 

The Secretary of Defense McElroy approved t h e  A i r  Counci.1 
recommendation t o  proceed with the  TJSAF Agena s a t e l l i t e  program 
a t  maximum rate cons i s t en t  w i th  good management. 

The a r t i f i c i a l  meteors escaped t h e  g r s v i t a t i o n a l  p u l l  of 

Nov. 1 

Nov. 3 Soviet  Sputnik 11, carrying a dog named Laika, w a s  placed i n  e a r t h  

Consternation i n  t h e  United S t a t e s  over t he  Soviet  space 
o r b i t .  
evident. 
triumphs wa.s measurably increased by t h i s  event ,  and government 
reorganizat ions and Congressional i nves t iga t ions  of missiles and 
a s t ronau t i c s  followed. 
ac t ion  soon became overwhelming. 

The p o s s i b i l i t y  of near-term manned space f l igh t  w a s  made 

The demand f o r  almost any s o r t  of n a t i o n a l  

Nov. 7 President  Eisenhower announced c rea t ion  of a Specl;.al Ass i s t an t  t o  
the  P res iden t  f o r  Science and Technology. D r .  James R. K i l l i a n ,  Jr., 
President  of t he  Massachiisetts I n s t i t u t e  of Technology (MIT), w a s  
appointed t o  f i l l  t h i s  pos i t i on ,  e f f e c t i v e  November 29, 1.957. 
(U. S.  Congress, House of Representatives,  Committee on Government 
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Nov. 7 Operations, House Report No. 445, Government Operations i n  Space 
zont . ( h a l v s f s  of  Ci.vlf.J.-Mi li t a r y  Roles and Relationships) , 89th Congress, 

1st Session, June 4 ,  1964, 34 .  
Operations i n  Space. ) 

Hereafter  r e f e r r e d  to as Government 

Nov. 8 The Secretary of Defense announced t h a t  t h e  Army was t o  p a r t i c i p a t e  
i n  t h e  U.S. IGY satel l i te  program, and d i r e c t e d  the  Am;. t o  prepare 
t o  attempt two satel l i te  laumhings i n  March 1958. The code name 
Juno I w a s  assigned t o  t h e  Army's e a r t h  satel l i te  prograrc; experi-  
ments w e r e  t o  provide s c i e n t i f i c  information on satell i te temper- 
a t u r e ,  micrometeoroid impact and erosion,  cosmic-ray count, geo- , 
magnetic f i e l d  i n t e n s i t y ,  and atmospheric dens i ty  a t  high a l t i t u d e s .  

Juno I launch veh ic l e s  w e r e  the same b a s i c  Jupiter-C developed 
f c r  t he  Army's Reentry T e s t  Vehicle (RTV) program--= elongated 
Redstme with JPL sol id-propel lant  upper stages--with t h e  add i t ion  
of a fou r th  s t a g e  rocket  and s a t e l l i t e  paylord. 
n.d., circa 1959, 5, JPLIIF 5-153.) 

(Juno, JPL Brochure, , - 
Nov. 18 Looking anead t o  p o t e n t i a l  unmanned experiments t h a t  could be con- 

ducted on o r  i n  t he  v i c i n i t y  of t he  Moon, D r .  s. Fred Singer ,  
Associate Professor  of physics a t  the  Universfty of Maryland, 
categorized two: (1) t o  rur loy the  Moon's g r a v i t a t i o n a l  f i e l d  + 

f t o  r e t u r n  a veh ic l e  t o  e a r t h  a f t e r  swinging around the  "far s ide" 
of t he  Moon, obtaining information or f i e l d s  and p a r t i c l e s  i n  :: 
c i s l u n a r  space, and (2) f o r  operat ions concerned with impzating 3 

b 

the  Moon, "one of the more spec tacu la r  p r o j e c t s  would be t o  explode 
an H-bomb on t he  Moon's su r f ace  t o  observe t h e  r e s u l t s  of t h i s  
explosion. Only B very small p a r t  o f  t h e  Moon would be vaporized 
and w e  coula follow .-he motion of t he  vaporized rock from t h e  
Earth. A t i n y  crater would r-main as a mark of man's work on the  
Moon. 
t e s t i n g  nuclear  u..vices without prodcciiig any hazards t o  l i f e  on 
Earth." (S. Fred S-inger, "A Reply t o  Sputnik," 10, r e p r i n t e d  i n  
U.S. Congress, House of Representatives,  S t a f f  Regort of t h e  Select 
Corni t tee  on A s t r o n w t i c s  a rd  Space Exploration, The Next Ten Years 
i n  Space 1959-1969, 86th Congress, 1st Session, House Document 
No. 115, 19;>, 153.) 

One important app l i ca t ion  of such a p r o i e c t  might be f o r  

I Nov. 21 The Main Committee of t h e  National Advisory Committee on Aeronautics 
(NACA) authorized establishment of a Spec ia l  Committee on Space 
Tachnology t o  study and d e l i n e a t e  spzce f l i g h t  problem areas, and 
t o  recommend means f o r  resolving these  problems as w e l l  as needed 
space programs. D r .  H. Guyford Stever of M I ? ,  and Chairman of t h e  
USAF Science Advisory Board's ad hoc committee on n a t i o n a l  derense 
?a c i s l u n a r  space, was named committee chairman. 
"Space Technology Committee Established by NACA," January 13, 1958, 
JPLHZ , 3- 15 la. ) 

5 (NACA P res s  Release, 4 

f 
* 

The Rocket and S a t e l l i t e  Research P a n e l ,  chaired by James A. Van Al l e r , j  
issued i ts  repor t  on "A Nationa1,Mission t o  Explore Outer Space" 

tl 

I .  
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cont. 

recornending tnar a n a t i o n a l  space establishment be created:  
t h e  i n t e r e s t  of human progress and our n a t i o n a l  welfare ,  i t  is 
proposed t h a t  a n a t i o n a l  p r o j e c t  be e s t ab l i shed  with the  mission 
of carrying ou t  t h e  s c i e n t i f i c  explorat ion and eventual  h a b i t a t i o n  
of o u t e r  space. . . . To ca r ry  out t he  ob jec t ives  of t h e  s t a t e d  
mission i t  i s  recommended t h a t  a Nat ional  Space Establishment be 
created.  . . .I1 (As r ep r in t ed  i n  U.S,  Senate,  85th Congress, 
Second Session, Compilation of Materials on Space and Astronaut ics ,  
No. 1, March 27, 1958, 14, JPLHF 2-1913.) 

"In 

Nov. 25 The Preparedness Inves t iga t ing  Subcommittee of t h e  Committee on 
Armed Services  of t h e  United S t a t e s  Senate commenced hearings on 
the  state of U.S. rocketry and a s t ronau t i c s ,  and the  implications 
t h a t  t h e  Russian satellites had f o r  n a t i o n a l  s ecu r i ty .  I n  h i s  
opening remarks subcommittee chairman Senator Lyndon B. Johnson 
observed t h a t  "It is  n o t  necessary t o  hold t h e s e  hearings t o  
determine t h a t  w e  have l o s t  an important b a t t l e  i n  technology. 
That has been demonstrated by t h e  [Soviet]  satellites t h a t  are 
whi s t l i ng  over our heads. . . . Our country is dis turbed over 
t he  tremendous m i l i t a r y  and s c i e n t i f i c  achievement of Russia. 
Our people have bel ieved t h a t  i n  t h e  f i e l d  of s c i e n t i f i c  weapons 
and i n  technology and science,  t h a t  w e  w e r e  w e l l  ahead of 
R u s s i a .  . . .I1 (U.S. Congress, Inquiry i n t o  Sa te l l i t e  and Missile 
Programs, Hearings be fo re  t h e  Preparedness Inves t iga t ing  Sub- 
committee of t h e  committee on Armed Services ,  U.S. Senate, 85th 
Congress, 1st and 2nd Sessions,  P a r t  I, November 25 through 
January 23, 1958, 3, 1.) 

During 
November 

A t  JPL, Jack E. Froehlich w a s  appointed " S a t e l l i t e  P r o j e c t  Director" 
f o r  t h e  Juno I P r o j e c t  s i n c e ,  i n  t h e  f i r s t  rush of events a f t e r  the 
Soviet  Sputniks,  t h e r e  w a s  s t i l l  no formal name assigned t o  t h e  
e f f o r t .  
named America's catching-up operat ion "Project  Deal," and so it w a s  
known at JPL i n  o f f i c i a l  papers and documents u n t i l  t he  name 
Explorer w a s  f i n a l l y  se l ec t ed .  Later he explained the name: "When 
a b ig  pot  is  w o : ,  t h e  winner sits around and cracks bad jokes and 
t h e  l o s e r  cries, 'Deal! ("Coast Lab 'Bir thplace '  of U.S. Rocket 
Power," rhe Evening S t a r ,  Washington, D.C., February 5,  1959, B-12; 
see d s o  A.R. Hibbs, Notes on P ro jec t -Dea l ,  .IPL External Pub l i ca t ion  
No. 471, March 14, 1958.) 1 

D r .  Froehlich,  who happened t o  be an i n v e t e r a t e  card p l aye r ,  

! 

Dr.  W.H. Pickering, Director  of JPL, and D r .  L.A. DuBridge, P res iden t  
of Caltech, presented a moon-probe proposal  t o  Secretary of Defense 
N e i l  McElroy. 
t he  f i r s t  15-pond payload t o  be launched by a J u p i t e r  IP3M and JPL 
upper s t a g e s  (subsequently known as JURO 11) i n  June 1958, and t h e  

The "Red Socks" proposal c a l l e d  f o r  n ine  luna r  f l i g h t s ;  ; 

second, composed of a J u p i t e r  LRBM w i t h  s ca l ed  up RTV upper s t a g e s  i 
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During 
November 
cont. 1959. (The latter veh ic l e  became known as Juno 111, see Dec. 10, 

b u i l t  by Grand Central  Rocket Company and capable of launching a 
120-pound sp in - s t ab i l i zed  payload, would be launched i n  January 

1957.) The overr iding r a t i o n a l e  advanced on behalf of t h i s  quick- 
development e f f o r t  w a s  t o  r e s t o r e  U.S. confidence a t  home and 
p r e s t i g e  abroad by beat ing t h e  R u s s i a n s  t o  t h e  moon; t e c h n i c a l  
ob jec t ives  w e r e  to:  
during a swing-by, and (2) r e f i n e  space guidance and communication 
techniques. 
Microlock l i n k  employing l a r g e  receiving antennas.) 
t h e  A i r  Force Donald Quarles, who w a s  present  f o r  t h e  b r i e f i n g ,  
suggested t h a t  t h e  A i r  Force be allowed t o  study t h e  e f f o r t  and 
make a comparable counter-proposal r a t h e r  than have t h e  Department 
of Defense (DOD) accept t h i s  Army proposal a t  f a c e  value. 
D r .  Pickering later r eca l l ed :  " W e l l ,  i n  view of t h e  f e e l i n g s  
between the. A i r  Force and Army a t  t h e  t i m e ,  it w a s  q u i t e  clear 
t h a t  as soon as Quarles s a i d  t h a t ,  and McElroy agreed wi th  him, 
t h a t  t h e  program w a s  dead, a t  least as far as t h e  Defense Depart- 
ment w a s  concerned." It w a s  decided t h a c  t h e  proposal would be 
taken under considerat ion by t h e  responsible  a u t h o r i t i e s .  

Executive Off ices  where t h e  P res iden t ' s  S c i e n t i f i c  Advisory Committee 
w a s  i n  session.  The proposal w a s  discussed with members of PSAC, 
b u t  received only modest support .  Dr .  1.1. Rabi i n  p a r t i c u l a r ,  a 
member of PSAC and former Chairman of t h e  Science Advisory Committee 
i n  t h e  Off ice  of Defense Mobilization, was  unimpressed. 
exhausted t h e  most p o t e n t i a l  areas f o r  support ,  D r s .  DuBridge and 
Pickering returned t o  Pasadena. 

(1) photograph t h e  hidden s i d e  of t h e  moon 

(Information would b e  returned t o  e a r t h  via an expanded 
Sec re t a ry  of 

Following t h i s  meeting DuBridga and Pickering went over t o  the  

Having 

(Interview with W.H. Pickering,  
August 20, 1968, JPLHF, 2-753.) 

Dec. 5 The Department of Defense announced t h a t  i t  planned t o  create an 
Advanced Research P ro jec t s  Agency (ARPA) wi th in  DOD t o  d i r e c t  a l l  
m i l i t a r y  space and an t i -mis s i l e  p r o j e c t s .  (James M. Grimwood, I 
P r o j e c t  Mercury: A Chronology, MSC Pub l i ca t ion  HR-1, O f f i c s  of i 

S c i e n t i f i c  and Technical Information, NASA, Washington, D.C., i 
i U.S. Government P r i n t i n g  Off ice ,  1963, 12.) 

The f i r s t  at tempt t o  l a n c h  an experimental  Vanguard satellite 
occurred. The test veh ic l e  involved i n  t h i s  laiinching was no t  
o r i g i n a l l y  programmed as one o f  t h e  U.S. IGY satell i te s h o t s ,  bu t  
r a t h e r  as a checkout f l i g h t  f o r  t h e  f i r s t  "live" upper stage;. 
Nevertheless,  i t  w a s  committed to t h e  t a s k  by an earlier announca- 
ment from the  Wnite House t h a t  t h e  f l i g h t  would ca r ry  t h e  f i r s t  
American satel l i te  i n t o  o u t e r  space. 
explosion OP, t he  launch pad a t  Cape Canaveral, accompanied by an 
equivalent  explosion of unfavorable publi-2ty. 

Dec. 6 i 
I 

The attempt ended i n  an  

With t h i s  f a i l u r e  
A 
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Dec. 6 following previous Soviet  space successes,  Vanguard acquired t h e  
cont. mantle of scapegoat f o r  America's l a g  i n  a "space race." 

(R. C a r g i l l  H a l l ,  "Origins and Development of t h e  Vanguard and 
Explorer S a t e l l i t e  Programs," The Airpower Hi s to r i an ,  Vol. 11, 
No. 4 ,  110.) 

Dec. 9 I n  response t o  a query concerning a proposed f u t u r e  course f o r  
space a c t i v i t i e s  from t h e  Sencte Preparedness I n v e s t i g a t i n g  Sub- 
committee, D r .  Homer E. N e w e l l  of the Off ice  of Naval Research 
urged t h a t  b a s i c  r e sea rch  of t he  atmosphere and ou te r  space be 
placed on a f i rm foundation, independent of reliance upon m i l i t a r y  
research and development funding, and t h a t  a n a t i o n a l  space 
establishment be created.  
t h e  search f o r  new knowledge f o r  t he  sake of knowledge, and can 
be ca r r i ed  ou t  only i n  t h a t  s p i r i t .  . . .I1 (Letter, Homer E .  
N e w e l l  t o  Edwin L. Weisel, Dec. 9, 1957, JPLHF, 5-417.) 

H e  emphasized t h a t  "basic  research i s  

Dec. 10 ABMA Develcpment Operations Division r e l eased  the  document A 
National In t eg ra t ed  Missile and Space Vehicle Development 
Program which proposed consol idat ion of m i l i t a r y  and s c i e n t i f i c  
space object ives .  
e f f o r t  by the  United S t a t e s  f o r  t he  next f e w  years ,  and t h e  
capab i l i t y  of t he  Army t o  launch a number of satellite veh ic l e s  
w i th  various payload appl icat ions.  Various type veh ic l e  and 
payload combinations w e r e  designated Juno I, Juno 11, Juno 111, 
etc., each represent ing a d i s t i n c t  growth p o t e n t i a l  over t h e  
preceding type. 

It ou t l ined  a f u l l  satell i te and deep space 

(ABMA Report No. D-R-37, December 10, 1957.) 

During 
December 

Aware  of the p o t e n t i a l  f o r  b i o l o g i c a l  research i n  o u t e r  space 
conducted by unmanned space probes, t h e  P res iden t  of t h e  Nat ional  
Academy of ScienLes ( N E )  suggested convening a "Sa te l l i t e -L i fe  
Sciences Symposium" t o  explore  t h i s  sub jec t .  H e  requested t h a t  
t h e  Chairman of t he  Earth S a t e l l i t e  Panel of t he  U.S.  National  
Committee f o r  t h e  I G Y  (USNC/IGY) act as Chairman of a planning 
c o m i t t e e  t o  orgaiiize t h e  symposium. The NAS w a s  joined by t h e  
American I n s t i t u t e  of Biologica; Sciences and the  Nat ional  Science 
Foundation (NSF) i n  ihe sponsorship of t h e  Symposium, which w a s  
subsequently he ld  i n  Washington, D.C. i n  May 1958. (A Rev icw 
of Space Research, NAS-National Research Council, Pub l i ca t ion  
No. 1079, Washington, D.C., 1962, l?-11.) 

'Pe Martin Compaliy proposed t o  the  DOD t h a t  a s t a g e  of t h e  T i t an  
I C E ' \  ba coubincd w'th t h e  Vanguard rocket  t o  provide a launch 
veh ic l e  capqble of placing an inrtrument package i n t o  lunar  o r b i t  
and u l t ima te ly  on t h e  luna r  surface.  
Vehicle, 1957, 2.) 

(The Martin Company, Lunar 
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Jan. 4 Off i ce r s  of t he  American Rocket Soc:icty and the  S a t e l l i t e  Research 
Panel submitted a more d e t a i l e d  proposal t o  Congress f o r  t he  c rea t ion  
of a National Space Establishment. The mission s p e c i f i e d  f o r  t h i s  
new organizat ion was t o  include: 
s c i e n t i f i c  soundings with high a l t i t u d e  rockets,  immediately, (b) An 
i n t e n s i f i e d  program of s c i e n t i f i c  and t echn ica l  developments with 
small instrumented satel l i tes  of t h e  earth,immediately, (c)  Impact 
on t h e  moon with nonsurvival of apparatus,by 1959, (d) Placing an 
instrumented satell i te i n  an o r b i t  about t he  moon,by 1960 . . . . (f) 
Impact  on the  moon with s u r v i v a l  of s c i e n t i f i c  instruments,by 1960. . . . 
(3)  Manned circumnavigation of t he  moon with r e t u r n  t o  t h e  e a r t h ,  by 
1965, (k) Manned expedi t ion t o  t h e  moon by 1 o r  2 men, by 1968." 

"(a) A n  i n t e n s i f i e d  program of 

(U.S. Congress, Compilation of Materials on Space and Astronaut ics ,  NO. 1 
op. ci t . ,  17-18.) 

4 

Jan. 12 James H. D o o l i t t l e ,  Chairman cf NACA, announced the  c r e a t i o n  of a 
Space Technology Committee (as  authorized by t h e  Main Committee at 
t h e  board of d i r e c t o r s  meeting of Novenber 21, 1957). (NACA P r e s s  
Release, loc.  c i t . )  

Jan. 14 NACA issued a s t a f f  study, "A Nat ional  Research Program f o r  Space 
Technology." (E.M. Emme, lkenty-Five Years Af te r  "Science: The 
Endless Front ier"  1945-1970, NASA HHN-101, June 1970, 5, JPLHF 5-424.) 

Jan. 23 The U.S. Senate Pre>aredness I n v e s t i g a t i n g  Subcommittee of t he  Senate 
Committee on Armed Services issued its f ind ings  on t h e  i n v e s t i g a t i o n  
of United S t a t e s  sa te l l i te  and m i s s i l e  programs, and recommended a 
course of a c t i o n  f o r  space explorat ion.  (U.S.Senate, 85th Congress, 
Second Session, Compilation of Materials on Space and Astronautics,  
No. 2, A p r i l  14,  1958, 203, JPLHF 2-1914.) 

Jan. 27 Speaking before  t h e  I n s t i t u t e  of Aeronautical  Sciences i n  New York, 
D r .  Hugh Drydan presented h i s  views "as t o  what t he  n a t i o n a l  [space] 

cif t h e  NACA. . . . I n  my opinion t h e  goa l  6f t he  program should be 
the  development of manned satellites and t h e  travel of man t o  t h e  
moon and nearby planets .  . . . ' I  (Hugh L. Dryden, "Space Technology 
and t h e  NACA," January 27, 1358, JPLHF 5-140.) 

ABMA-JPL Juno 1 , 'P ro jec t  Deal, placed America's f i r s t  e a r t h  sa te l l i t e  

program shouid bei ehe r o l e  of research,  and s p e c i f i c a l l y  t h e  r o l e  Q 

I 4 
1 
9  an. 31 

(Explorer I) i n  o r b i t .  Sc ie r r t i f ic  instrumentation of t he  payload w a s  
divided i n t o  th ree  categories:  (1) cosmfc r a d i a t i o n ,  (2) micro- 4 
meteoroid (impact microphone), and (3) tenperature .  Two t r a n s i s t o r i z e d  k3 z 
t r ansmi t t e r s  with a t o t a l  of e i g h t  telemetering channels were employed 
t o  r e l a y  the environmental d a t a  t a  ground s t a t i o n s ;  mercury b a t t e r i e s  
provided onboard power. P l igh t  tes t  r e s u l t s  from the  Van Allen exper- 
iment determined the  exis tence of a band of r a d i a t i o n  about t h e  ea r th .  (a, loc.  c i t . )  (Figures 5 and 6.) 
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The Army consolidated i ts  missile development program i n  t h e  Amy 
Ordnance Missile Ctinunand (AOMC) with headquarters a t  the  Redstane 
Arsenal i n  Huntsv i l le ,  Alabama. Under AOMC (ac t iva ted  March 31, 
1958) were th ree  subordinate  commands: t h e  Amy Ballist ic Missle 
Agency (ABMA), t h e  Army Rocket and Guided Mise i le  Agency (ARGMA), 
and t h e  White Sands Missile Range (WSMR). JPL,  with f ac i l i t i e s  
owned by the  Army, w a s  responsive t o  AOMC. With t h i s  move, sup- 
por t ing  the  Ordnance Corps "arsenal  concept," t h e  Army "hvl  con- 
cent ra ted  i n  AOMC complete u p a b i l i t y  t o  design,  manufacture, and 
launch l a rge  , mul t i s t age  vehic les ;  wi th  JPL he lp ,  t h e  payload 
could be included as w e l l . "  
His tory of NASA, 1958-1963, NASA, Washington, D.C. , 1966, 46.) 

(Robert L. Rosholt ,  An Adminis t ra t ive 

The ABM-generated document A Nat idnal  In t eg ra t ed  Missile and Space 
Vehicle Development Program (Dec. 10, 1957) was turned over t o  t h e  
NACA Committee on Space Technology, Working Group on V,?hicle 
Program. The r e p o r t  encouraged, among ot'ser th ings ,  commencement 
of a vigorous lunar  explora t ion  program culminating i n  'la manned 
lunar  landing i n  advance of  t he  Soviets." 
a b s t r a c t ,  ABMA emphasized t h a t  " t h i s  r e p o r t  is  n o t  a proposal  
t h a t  any p a r t i c u l a r  organiza t ion  d i r e c t  t h e  n a t i o n a l  program, but  
r a t h e r  a service t h a t  Al3MA has performed i n  t h e  i n t e r e s t  of n a t i o n a l  
welfare  and secur i ty ."  (See a l s o  Apr i l  1, 1958, and testimony of 
General J .B.  Medaris beEore t h e  House Committee on Science and 
Astronaut ics ,  Rev iew o i  t h e  Space Progf;lm, No. 3,  P a r t  2 ,  86th 
Congress, Second Session, 1960, 822-823.) 

In t h e  in t roductory  

The A i r  Force d i r ec t ed  t h e  Lockheed Missile Systems Divis ion t o  
augment and accelerate t h e  USAF Agena s a t e l l i t e  program, which 
u t i l i z e d  the  Atlas ICBM as a booster ,  by adding t e n  f l i g h t s  which 
would employ t h e  Thor IRBM as a booster .  
t ake  precedence over t h e  A t l a s  f l i g h t s  and p e r m i t  earl ier achieve- 
ment of o r b i t a l  capab i l i t y .  
tc account f o r  t h i s  e f f o r t .  
development con t r ac t  had been executed on October 29, 1956.) 

The Thor f l i g h t s  would 

A new con t rac t  was awarded t o  Lockheed 
(The o r i g i n a l  USAF-Agena systems 

Professor  Joshua Lederberg, Chairman of t h e  Department of Medical 
Gerletics a t  t h e  Universi ty  of Wisconsin, c i r cu la t ed  a memorandum i n  
t h e  s c i e n t i f i c  community expressing concern over poss ib l e  lunar  and 
planetary contamination by spacecraf t .  These thoughts were formalized 
i n  a paper presented a t  t h e  Sa te l l i t e -L i fe  Sciences Symposium i n  
May 1958, and subsequently appeared as "Moondust ,I1 i n  Science, 127 : 
1473, 1958. (A Review of Space Research, op.  c i t . ,  10-12.) 

The ARS pol icy s ta tement  of October 1 4 ,  1957 was forwarded t o  t h e  
White House with the  endorsement of t he  Nat ional  Academy of Sciences 
IGY Rocket and S a t e l l i t e  Panel.  Concerning a lunar  program, the  
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During 
January 
con t . 

statement s a i d  t h a t  t he  recommended space establishment should 
achieve an uniianned hard landing on the  moon i n  1959, and a s o f t  
landing with an instrumented spacec ra f t  i n  1960. Manned circum- 
lunar  f l i g h t  and r e t u r n  t o  e a r t h  should have been accomplished i n  
1965, and a manned luna r  landing by 1968. 
Perspect ives  on Apollo ," loc .  c i t .  ) 

(E.M. Emme, "Hi s to r i ca l  

Feb. 3 A P r e s i d e n t i a l  d i r e c t i v e  assigned DX (top) p r i o r i t y  t o  t h e  A i r  
Force sa te l l i t e  program. 

JPL issued Memo No. 20-161, D.H. Lee,  J.S. Martinez and A.F. Grant, 
Jr., A Monopropellant-Xydrazine Thrust Unit f o r  Velocity Control of 
E x t r a t e r r e s t r i a l  Vehicles. - 

Feb. 7 Secretary of Defense N e i l  McElroy issued Direct ive No. 5105.15 
e s t ab l i sh ing  the Advanced Research P ro jec t s  Agency (ARPA), an 
organizat ion which had been under considerat ion s i n c e  November 
15, 1957. This central ized agency was charged with management 
of a l l  U. S. space and an t i -mis s i l e  system p ro jec t s .  A time 
l i m i t  f o r  ARPA i n i t i a t i o n  of non-mili tary space p ro jec t s  w a s  
subsequently s e t  by Congress a t  one year,  ending i n  February 
3.959, s ince  planning f o r  a c i v i l i a n  space agency was already 
underway. (U. S .  Congress, House of Representatives,  Committee 
on Government Operations, Eleventh Report by the Committee, 
Organization and Management of Missi le  Programs, 85th Congress, 
1st  Session, September 2, 1959, 136; and U. S. Congress, House 
of Representatives,  Se l ec t  Committee on Astronautics and Space 
Exploration, Report of the Committee, The National Space Program, 
85th Congress, 2nd Session, Report Eo. 1758, Hay 21, 1958, 9.) 

Feb. 8 Following the  note  of caution expressed by D r .  Lederberg i n  
January, t h e  Council of t h e  NAS passed several r e so lu t ions  ex- 
pressing deep concern t h a t  b io log ica l  contamination of c e l e s t i a l  
bodies r e s u l t i n g  from i n i t i a l  deep space f l i g h t  operat ions might 

experiments." The r e so lu t ions  urgzd: (1) s c i e n t i s t s  t o  plan 
lunar and planetary missions with g r e a t  ca re ;  (2)  t h e  ICSU " to  
encourage and a s s i s t  i n  t he  evaluat ion of such contamination and 
the development-of means f o r  i t s  prevention;" and ( 3 )  t h a t  t he  
Academy would plan any missions i n  which i t  p a r t i c i p a t e d  so as 
t o  prevent contamination of c e l e s t i a l .  ob jec t s .  
Space Research, 0 .3 .  c i t . ,  10-11.) 

compromise and make impossible forever  . . . c r i t i c a l  s c i e n t i f i c  II 

(A Review of 
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Feb. 13 The f i r s t  formal meeting of t h e  NACA Spec ia l  Committee on Space 
Technology w a s  held a t  NACA Headquarters i n  Washington, D.C. 
Working Groups w e r e  e s t ab l i shed  and authorized t o  prepare r e p o r t s  
on var ious aspects  of space exploration. (NASA Spec ia l  Committee 
on Space Technology, Recommendations Regarding a Nat ional  C i v i l  
Space Program, October 28, 1958, Appendix.) 

Feb. 14 The Technical Panel on t h e  Earth S a t e l l i t e  Program of the  Nat ional  
Academy of Sciences I G Y  Committee r e l eased  i t s  r e p o r t  on "The 
Basic Objectives of a Continuing Program of S c i e n t i f i c  Research 
i n  Outer Space" i n  which a program of space research w a s  proposed 
t o  continue beyond t h e  IGY ( then scheduled t o  end on December 31, 
1958). 
toward i n v e s t i g a t i o n  of t h e  planets :  
t i a l l y  f r u i t f u l  experiments and observations on t h e  moon now 
being considered, some of which could be made by impacting t h e  
moon d i r e c t l y .  . ., some of which could b e  made by a satell i te 
i n  a cfrcumlunar o r b i t .  . ., and some of which would r e q u i r e  t h e  
lowering of instruments t o  the  surface.  Ultimately t h e r e  w i l l  be 
manned veh ic l e s  capable of landing on t h e  moon." The panel  
recommended t h a t ,  i n  seeking any determination of t h e  processes 
by which t h e  moon w a s  formed and evolved, experiments which 
provide information concerning t h e  moon as a whole should t a k e  
precedence over experiments involving a p a r t i c u l a r  po in t  of 
impact. "The t h r e e  q u a n t i t i e s  t o  be measured which p e r t a i n  t o  
t h e  moon as a whole are t h e  lunar  g r a v i t y  o r  m a s s ,  t h e  moon's 
magnetic f i e l d ,  and its atmosphere. O f  t hese ,  probably t h e  las t  
is  the  only one which r equ i r e s  a landing on t h e  moon. A f u r t h e r  
experiment. . . i s  t h e  determination of t h e  i n t e r n a l  s t r u c t u r e  
of t h e  moon by seismic prospecting techniques; t h i s  w i l l  cer- 
t a i n l y  r equ i r e  the  landing of an instrumented package." 
(Report as r ep r in t ed  i n  Science, Apr i l  11, 1958, 799.) 

A l una r  r e sea rch  program w a s  considered an i n i t i a l  s t e p  
"There are several poten- 

f 

1 
f 
i 

Feb. 26-28 A "Juno Meeting" was  he ld  a t  ABMA with JPL i2p resen ta t ives  i n  

of Guided Missiles f o r  DOD, had approved t h r e e  Juno 111 missions,  
two of which were t o  c o n s i s t  of lunar  probes (subsequently named 

j 
which e x i s t i n g  and planned Juno space p r o j e c t s  w e r e  dlscussed. 
D r .  Wernher von Braun announced t h a t  M r .  W i l l i a m  Holaday, Director  

Pioneer 111 and I V ) .  
November 11 and December 1 4 ,  1958. 
"Red Socks" Juno 111 upper s t ages  were approved.* 
sought permission f o r  JPL t o  proceed with development of four  

Launch da te s  were t e n t a t i v e l y  set at 
Design and development of t h e  

D r .  C.X. Gates 

.* 
A t  ABMA and JPL,  t h e  Juno Program had been subdivided during 

December 1957 and January 1958 t o  match new launch v e h i c l e  configurat ions 
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Feb. 26-28 
cont . 

March 3-5 

March 5 

March 17 

Juao 111 l una r  spacec ra f t  f o r  l a m c h  i n  1959: 
photograph the  hidden s i d e  of t h e  moon, (b) one craft t o  c a r r y  a 
bomb t o  explode on t h e  moon's surface, and (c )  two c r a f t  t o  con- 
duct  terminal  guidance and c o n t r o l  experiments for s o f t  landing 
(see November 18, 1957). 
f l i g h t s  during 1959 m e t  wi th  resistance from ABMA personnel, and 
t h e  matter w a s  n o t  resolved. 
"Trip Report on Juno Meeting a t  ABMA," March 10, 1958; and memo, 
J.D. Burke t o  F i l e ,  "Trip Report, Juno Meeting a t  ABMA, 
February 26-28, 1958," March 3, 1958.) 

(a) one craft t o  

The proposal f o r  f o u r  Juno 111 lunar 

(Memo, C.R. Gates t o  J.E. Froehlich,  

The r e s o l u t i o n s  of t he  Council, NAS (Feb. 8, 1958) concerning 
b i o l o g i c a l  contamination of celestial  bodies w e r e  communicated 
t o  t h e  ICSU Bureau a t  its meeting during March 3-5 by D r .  Lloyd 
V. Berkner ( then ICSU Pres iden t ) .  As a r e s u l t ,  t he  ICSU Bureau 
e s t ab l i shed  an ad hoc Committee on Contamination by Extrater- 
restrial Exploration (CETEX--later renamed Committee on Extra- 
terrestrial Exploration) t o  study t h i s  problem. (A Review of 
Space Research, op. c i t . ,  10-12.) 

President  Eisenhower approved t h e  recommendations of h i s  Advisory 
Committee on Government Organization t h a t  "the leadership of t h e  
c i v i l  space e f f o r t  be lodged i n  a strengthened and redesignated 
National Advisory Committee f o r  Aeronautics" and t h a t  l e g i s l a t i o n  
be enacted t o  "give NACA t h e  au tho r i ty  and f l e x i b i l i t y  t o  carry 
out  i t s  expanded r e s p o n s i b i l i t i e s . "  
t r a t i v e  History of NASA, 1958-1963, op. c i t . ,  8.) 

(R.L. Rosholt, A n  Adminis- 

J .R .  Dempsey of Working Group 4 of t h e  NACA Space Technology 
Committee, re leased a study memorandum "Launching S i t e s  f o r  
Space" which evaluated the launch and l o g i s t i c  c o n s t r a i n t s  
associated with satell i te and space probe f l i g h t s ,  and proposed 
s i t e  loca t ions .  With r e spec t  t o  luna r  f l i g h t s ,  h e  observed 

with new space missions. The Juno I program continued t o  employ t h e  modified 
Redstone (Jupiter-C) f o r  e a r t h  sa te l l i t es  i n  t h e  15-to-30 l b .  class. A new 
Juno I1 Program w a s  proposed t o  u t i l i z e  t h e  higher  energy c a p a b i l i t i e s  of t h e  
modified J u p i t e r  I R B M  f o r  space probes (Phase I ) ,  and e a r t h  satellites i n  t h e  
100-lb. c l a s s  (Phase 11). The common denominator of t he  e n t i r e  Juno Program 5 w a s  t h e  spinning c l u s t e r  of JPL high-speed sol id-propel lant  upper s t ages  and 
t h e  Microlock communications system. I n  add i t ion ,  a Juno I11 Program w a s  con- . 
ceived, based on the  Red Socks proposal of November 1957. It w a s  to c o n s i s t  
of a J u p i t e r  IRBM with a spinning c l u s t e r  of s o l i d  rockets  as upper s t a g e s  
similar t o ,  but  l a r g e r  than, t h e  JPL-built upper s t ages  employed i n  t h e  Juno I 
and I1 Programs. This l a r g e  upper s t a g e  design--also known as "Red Socks"-- 
and t h e  Juno I11 concept was u l t ima te ly  r e j e c t e d  by ARPA on t h e  grounds t h a t  

t h a t  unguided, sp in - s t ab i l i zed  upper s t ages  would not  meet expected mission needs. 

+ 
f u t u r e  f l i g h t  missions would r equ i r e  spacec ra f t  guidance and s t a b i l i z a t i o n ,  and I 

' 
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March 1 7  
cont . t h a t  an eastward f i r i n g  from a low l a t i t u d e  would take advantage 

of t he  e a r t h ' s  pe r iphe ra l  ro t a t ion ,  and t h a t  "when f i r i n g  i n  
the  plane of t he  lunar  o r b i t ,  f i r i n g  i n  two s t e p s  i s  l i k e l y  - 1. 
launch i n t o  satell i te o r b i t  when the  launching s i te  crosses  t h e  
lunar  plane - 2. 
r e spec t  t o  t h e  Moon is reached." 

f h a l  impulse when co r rec t  pos i t i on  wi th  

Vanguard I ,  t h e  second U.S. IGY s a t e l l i t e  (developed by t h e  
Naval Research Laboratory), w a s  successfu l ly  launched i n t o  
e a r t h  o r b i t .  

March 20 A t  2.n ABMA meeting i n  which JPL propuls ion personnel w e r e  
p resent ,  General J . B .  Medaris announced t h a t  he wished t o  
proceed with development of a three-stage l i q u i d  propel lan t  
rocket ,  using the  J u p i t e r  I R B M  as the  f i r s t  s t age ,  f o r  e a r t h  
s a t e l l i t e  and deep space missions. 
i nves t iga t e  preliminary design of t he  two upper s tages  using 
ear th-s torab le  p rope l l an t s ,  and r epor t  t h e  f ind ings  t o  ABMA 
i n  e a r l y  Apri l .  The new vehic le  w a s  t e n t a t i v e l y  i d e n t i f i e d  
as Juno I V  (see February 26-28, 1958). (A. B r i g l i o  Jr., JPL, 
Comment on Ranger Chronology preliminary d r a f t ,  January 1969. ) 

H e  requested t h a t  JPL 

I n  a keynote address before  the  Western Space Age Conference 
i n  Los Angeles on March 20-22, D r .  Lee A. DuBridge, Pres ident  
of t h e  Cal i forn ia  I n s t i t u t e  of Technology, of fe red  h i s  opinion 
of manned space f l i g h t :  

For most s c i e n t i f i c  explorat ions i n  space the  presence of a 
man involves q u i t e  anwarranted complications and expense 
n o t  j u s t i f i e d  by what he can cont r ibu te  t o  t h e  success of 
t he  vencure. 
he  could keep a te lescope pointed a t  the  r i g h t  star, f o r  
instance.  H e  could a l s o  supply a l i t t l e  b i t  of energy-- 
by turning a crank connected with a .  dynamo t o  charge up a 
b a t t e r y ,  possibly.  
co los sa l  p r ice .  H e  no t  only r zqu i r e s  t h a t  we  take along 
air and water and food and o ther  things t o  keep him a l i v e  
and comfortable, but  he a l s o  r equ i r e s  f a n t a s t i c a l l y  
expensive provis ions t o  br ing him back a l ive .  Now no set 
of instruments demands such a r id icu lous ly  expensive 
luxury. Instruments a r e  content t o  coas t  around i n  space 
unused and unattended f o r  years and t o  come back t o  ea r th ,  
i f  a t  a l l ,  i n  a f i e r y  cataclysm. But no t  a man! H e  wants 
t o  g e t  back t o  e a r t h  and he wants t o  g e t  back not  only 
unburnt but  e s s e n t i a l l y  u,ijarred. 

True, a man makes a p r e t t y  good servo system-- 

But i n  r e t u r n  f o r  t h i s  he  demands a 

(Lee A. DuBridge, "The Challenge of t he  Space Age," March 20, 1958, 
JPLHF 5-223.) I 

I 
L 

i 
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March 26 A a t e m e n t  by the  President  and Introduct ion t o  Outer Space, pre- 
pared by the  President ' s  Science Advisory Committee, was released.  
The document was concerned primarily with the s c i e n t i f i c  ob jec t ives  
of space exploration, and l i s t e d  "Minimal Moor. Contact" as an e a r l y  
goal :  
d i f f i c u l t y .  The f i r s t  would be a simple shot  a t  the moon, ending 
e i t h e r  i n  a 'hard'  landing o r  c i r c l i n g  of the moon. Next i n  d i f -  
f i c u l t y  would be a ' s o f t '  landing. 
be a ' s o f t '  landing followed by a s a f e  r e t u r n  t o  e a r t h  . . . . 

I 1  Moon e x p l o r a t i m  w i l l  involve th ree  d i s t i n c t  l eve l s  of 

And most d i f f i c u l t  of a l l  would 
II 

(4-5). 
The s c i e n t i f i c  purpose c i t e d  f o r  close-up s t u d i e s  of t he  moon 

was the a c q u i s i t i o n  c f  new knowledge concerning i t s  o r i g i n  and 
h i s t o r y .  "Was it o r i g i n a l l y  molten? Does i t  now have a f l u i d  
core, similar t o  t h e  e a r t h ' s ?  na tu re  of 
the lunar su r face?  
should shed l i g h t ,  d i r e c t l y  or  i n d i r e c t l y ,  
h i s t o r y  of t he  e a r t h  and the  scrrounding s o l a r  system." 

are t o  be made, "we must be c a r e f u l  not t o  contaminate t h e  moon's 
su r f ace ,  i n  t h e  b i o l o g i c a l  sense,  beforehand. . . .I1 (10). 

And j u s t  what i s  the 
The answer t o  these and many o the r  quest ions 

(9-10). 
on the o r i g i n  and 

F ina l ly ,  i f  any study of poss ib l e  lunar  l i f e  forms o r  organisms 

March 27 Following t h e  evaluat ion of A i r  Force luna r  f l i g h t  s t u d i e s  and the  JPL 

of Defense N e i i  McElroy announced inauguration of a program " to  
determine our capab i l i t y  of exploring space i n  the  v i c i n i t y  of t h e  
noon, t o  obtain use fu l  d a t a  concerning the  moon, and provide a c l o s e  
look a t  t h e  moon." The ARPA-directed Lunar Program, a p a r t  of t h e  
United S t a t e s  p a r t i c i p a t i o n  i n  the  I G Y  (and corrdinated with t h e  
NAS and PSAC, see March 26, 1958), was t o  c o n s i s t  of t h r e e  Air Force 
launches using a Thor-Able combination (a Thor I R B M  with Vanguard 
upper s t ages )  with a "Red Socks" communications l i n k ,  and two Army 
launches using a J u p i t e r  IRl3M with JPL upper s t ages .  (DOD Press  
Release No. 588-58, and ARPA Order No. 1-58.) This anouncement 
confirmed the Juno 11-Phase I lunar  e f f o r t ,  but eliminated any 
continuing a c t i v i t y  on the  larger Juno I11 "Red Socks'' s o l i d -  
p rope l l an t  upper s t ages .  Basic s c i e n t i f i c  object ives  were t o  
measure cosmic r a d i a t i o n ,  t o  e s t a b l i s h  the  lunar  probe t r a j e c t o r y ,  
t o  v e r i f y  the  design of a t racking and communications system, and 
t o  permit a more accurate  determination of t h e  moon's mass. These 
object ives  were, f o r  the most p a r t ,  accomplished i n  the  subsequent 
launching of Pioneers I11 and I V  i n  la te  1958 and e a r l y  1959, 

Red Socks" moon-probe proposal submitted i n  November 1957, Secretary II 

r e spec t ive ly  . i 

March ( t o  support  t h e  Juno 11-Phase I )  w a s  completed. Based on "low .' 

i 
During An area survey f o r  a deep space t racking s t a t i o n  near JPL,  Pasadena, 

noise" and favorable t e r r a i n  geometry, t he  s i t e  w a s  e s t ab l i shed  
near Goldstone Dry Lake i n  the Mojave Desert a t  Camp Irwin near  the 
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During 
March 
cont. 

c i t y  of Barstow, Ca l i fo rn ia .  A d e t a i l e d  eveluat ion of l a r g e  
antenna designs t h a t  could be emplo!Ted i n  t h i s  f a c i l i t y  a l s o  
commenced a t  JPL. 
become NASA's world-wide Deep Space Network (DSN). 
manuscript, "Antznna and Microwave Activities a t  the  Ca1iforni.a 
I n s t i t u t e  of Technology, Jet Propulsion Laboratory," no author 
ind ica t ed ,  December 22, 1960, 6, JPLHF 3-172.) 

This was t h e  besinning of what would eventual ly  
(Rough-draft 

During March 1958, an A i r  Force deep space n e t  was  au ths r i zed  
by ARPA. 
(Dr. E. Rechtin, Comment on Ranger Chronology preliminary d r a f t ,  
Dec. 15, 1468.) 

AF operated a t  400 m c  as con t r a s t ed  with DSIF'S 960 mc. 

A p r i l  1 The Working Group on a Vehicular Program reissued a second 
e d i t i o n  of "A Nat ional  In t eg ra t ed  Missile and Space Vehicle 
Development Program" fo:. t h e  NACA Spec ia l  Committee on Space 
Technology. It i s  uncertain which po r t ions  of t h e  t e x t  are 
contr ibuted by NACA o r  ABMA; however, t he  statement of t h e  
task a t  hand i s  clear and can be considered as subscribed t o  by 
both organizat ions:  
r e p o r t  i s  t h a t  of compiling a l l  a v a i l a b l e  e s s e n t i a l  f a c t s  and 
o u t l i n i n g  a f e a s i b l e  plan which w i l l  allow t h e  United States t o  
catch up wi th  and u l t ima te ly  surpass  t h e  Soviets  i n  t h e  r ace  f o r  
leadership on t h i s  p l a n e t  and f o r  s c i e n t i f i c  and m i l i t a r y  
supremacy i n  space. ., . .I1 (7).  The r e p o r t  o u t l i n e s  d e s i r a b l e  
c i v i l i a n  and m i l i t a r y  space missions,  and t h e  types of rocket  
veh ic l e s  t h a t  should be dweloped f o r  t hese  programs. A f i r s t  
lunar  hard landing wi th  a 100-lb. sp in - s t ab i l i zed  payload w a s  
proposed f o r  August 1359, u t i l i z i n g  a "Red Socks" J u p i t e r  I11 
first s t a g e  and Grand Central  Meteor rocket  upper s t a g e s  assembled 
by JPL (Tables 1 and 2) ,  

"The problem undertaken i n  preparing t h i s  

A $61,000 con t r ac t  was signed by the  Yerkes Observatory, University 
of Chicago, and the  A i r  Force. D r .  Gerard P. Kuiper, p r i n c i p a l  
i n v e s t i g a t o r ,  w a s  t o  produce a new luna r  photographic atlas during 
calendar year 1959. 
i n t o  44 areas, and each would be represented by a t  l e a s t  f o w  
photographs Caken under varying l i g h t i n g  conditions.  (U.S. Congress, - 
House of Representatives,  Committee on Science and Astronaut ics ,  
Army Lunar Construction and Mapping, Committee Report, 86th Congress, - 
2nd Session, 1960, Appendix.) 

! 

1 
The moon's v i s i b l e  su r face  would be divided 

Apr i l  2 I n  a message t o  Congress, President  Eisenhower proposed t h e  
creation. of a c i v i l i a n  space agency t o  conduct Federal  aero- 
n a u t i c a l  and space science s c t i v i t i e s .  

P 
NACA w a s  v i sua l i zed  as 

the  nucleus of t h e  new agency. B i l l s  i n  support  of t h i s  proposal .. 
-* 



59 

1958 

Apr i l  2 were.introduced i n  Congress, and Congressional hearings began 
con t . on A p r i l  1 4  and Apr i l  15, r e spec t ive ly .  (E.M. Emole, Aeronautics 

and Astronaut ics ,  1915-1960, NASA, GPO, 1961, 97 .) 

I n  a memorandum, t h e  P res iden t  d i r ec t ed  t h e  Secretary of Defense 
and t h e  Chairman, NACA, t o  consider what funct ions and f a c i l i t i e s  
of t h e  Department of Defense might be t r a n s f e r r e d  t o  t h e  then 
contemplated NASA. The P res iden t  s t a t e d :  '"1 d e s i r e  t h a t  t h e  
s k i l l s  and experience t h a t  have been developed wi th in  the  Depart- 
ment of Defense be f u l l y  u t i l i z e d  i n  support  of c i v i l  space 
programs. . . ."I (Cited i n  NASA document Suggested Program f o r  
Implementation of Proposal Made t o  the  Honora.ble N e i l  H. McElrov, 
The Secretary of Defense, on October 15, 1958, October 15, 1958, 
1, JPLHF 2-618. ) 

A p r i l  4 JPL  preliminary design s t u d i e s  of Juno I V  upper s t a g e s  ind ica t ed  
t h a t  second s t a g e  t h r u s t  should be on t h e  order  of 45,000 l b s .  
and t h i r d  s t a g e  t h r u s t  about 6,000 l b s .  
s e l e c t e d  f o r  t h e  proDosed pressure-fed systems were n i t rogen  
t e t r o x i d e  (N 0 ) and hydrazine (N H ) .  This information w a s  
communicated t o  ABMA (see March 28,41958). 
Comment on Ranger Chrono:Logy preliminary d r a f t ,  op. c i t . ,  
January 1969. ) 

The s t o r a b l e  p rope l l an t s  

2 4  (A B r i g l i o  Jr. , JPL, 

Apr i l  24 The Working Group on Instrumentation, NACA Spec ia l  Committee on 
Space Technology, re leased i ts  repor t  on t racking,  communications, 
guidance, and power needs f o r  space f l i g h t .  Appendix B of t h i s  
document c o n s i s t s  of t h e  JPL plan f o r  "Establishment of a World 
Network f o r  Radio Tracking of Space Vehicles" ( f o r  lunar  and 
i n t e r p l a n e t a r y  f l i g h t s ) .  
mentation," NACA Spec ia l  Committee on Space Technology, A p r i l  24- 

("Report of t h e  Working Group on Ins t ru -  

25 , 1958 , JPLHF 3-151d .) 

A p r i l  29 JPL Director  William H ,  Pickering,  speaking before  t h e  Second 
Annual AFOSR Astronautics S-pposium i n  Denver, Colorado o f fe red  
another view of manned space f l i g h t .  D r .  Pickering s t a t e d  t h a t :  

It seems t o  m e  t h a t  w e  should now ask  t h e  quest ion,  what do 
w e  gain by placing man i n  t h e  veh ic l e?  
quest ion,  w e  must ask another ,  what i s  t h e  mission of t h e  
f l i g h t ?  I f  t h e  mission is t o  land a man on the  moon, then 
c l e a r l y  a man i s  p a r t  of t h e  payload; bu t ,  i f  t h e  mission 
is t o  record cosmic r a d i a t i o n  as observed from a satel l i te  
o r b i t ,  then i t  i s  equally clear t h a t  a man is  an unnecessary 
passenger. . . . To sum up--the c a p a b i l i t y  f o r  manned space 
f l i g h t  becomes u s e f u l  only when w e  cons4der t h e  explorat ion 
of o the r  p l ane t s .  Before t h a t  t i m e  comes, unmanned veh ic l e s  

To answer t h i s  

j 
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Apri 
cont 

1 2 9  cafi accomplish almost a l l  of t h e  missions assigned t o  space 
f l i g h t ,  i n  a ckeaper and more r e l i a b l e  f a s h i m .  

(W.H. Pickering,  "Man i n  Space," Apr i l  29, 1958, 1 , 2 ,  JPLHF 
3-320 .) 

During 
Apr i l  

W.H. Pickering requested t h a t  t he  JPL design group undertake 
design concept s t u d i e s  f o r  a 350 l b .  Mars spacec ra f t  t o  be 
launched by Juno I V .  
b a s i c  design of t h e  Vega-Ranger spacec ra f t .  
t o  D. Schneiderman--memo is  los t - - r eco l l ec t ion  of t h e  r e c i p i e n t . )  

It w a s  t h i s  study which r e s u l t e d  i n  the  
(Memo, W.H. Pickering 

I n i t i a l  s t u d i e s  of t h e  deep space World Tracking N e t  (WTN)-- 
witn an u l t i m a t e  composition f o r e c a s t  a t  three-to-five s t a t i o n s  
around t h e  world--were ccncluded a t  JPL,  and con t r ac t s  w e r e  
awarded f o r  hardware development. For t h e  ground antenna, an 
85-foot diameter , equa to r i a l  mounted design w a s  s e l ec t ed  as 
most compatible with e x i s t i n g  and proposed deep space f l i g h t  
requirements. A contract  was subsequently l e t  t o  t h e  Blaw- 
Knox Company, P i t t sbu rgh ,  Pennsylvania, f o r  f a b r i c a t i o n  and 
i n s t a l l a t i o n  cf one of t h e s e  antennas a t  t h e  Goldstone site. 
The bas i c  method of feeding t h e  85-foot antenna f o r  simultaneous 
lobing operat ion i n  the  Juno 11-Phase I p ro jec t  w a s  a l s o  estab- 
l i shed .  Secondary p a t t e r n  tests were performed a t  1/10 s c a l e  t o  
v e r i f y  the  feed design concept, and a con t r ac t  w a s  awarded t o  
the Coll ins  Radio Company of Cedar Rapids, Iowa, t o  f a b r i c a t e  
two of t hese  feed u n i t s  f o r  t h e  Goldstone antenna. 

Lunar spacec ra f t  c o n s t r a i n t s  imposed by weight, s i z e ,  power, 
antenna p a t t e r n  coverage (under s p i n  s t a b i l i z a t i o n ) ,  and en- 
vironmental design, l e d  t o  t h e  s e l e c t i o n  of an unsynmetricall: 
fed conical  antenna f o r  both Juno I1 luna r  probes (Pioneers 111 
and I V ) .  
considerations and experience gained on t h e  J u p i t e r  r a d i o  
guidance system, the  L-band region w a s  chosen f o r  t h e  lunar  
probe communication frequency. 
a t  Caltech-JPL, loc .  c i t . )  

Largely on t h e  b a s i s  of grotind and veh ic l e  antenna 

("Antenna and Microwave Activities 

c 
4. 
'cc 

T 

B May 1 Respocsibi l i ty  f o r  the P r o j e c t  Vanguard U.S I I G Y  s c i e n t i f i c  satell i te 

'i program w a s  t r a m f e r r e d  from the  Navy t o  t h e  Advanced Research 
P ro jec t s  Agency i n  the DOD. (Emme, op. c i t . ,  98.) The ABMA-JPL 
Juno I and Jura  I1 programs were a l s o  assigned t o  ARF'A, as w e l l  as 
the  USAF Agena s a t e l l i t e  program. For t h e  next f i v e  months APSh 
was the s i n g l e  agency i n  charge of pol icy and t echn ica l  d i r e c t i o n  
f o r  a l l  U.S. I G Y  and m i l i t a r y  space p r o j e c t s .  

I .  
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May 2 The Army re leased  funding t o  JPL f o r  t h e  lunar  program t h a t  
was approved i n  March. Rear Admiral .Tohn E.  Clark,  Deputy 
Direc tor  of M A ,  announced t h a t  it was hoped t h e  moon probe 
could be launched sometime before  t h e  end of 1958. 
Gets Contract;'&w York T i m e s ,  May 2, 1958, 3.) 

("Caltech 

May 12-13 CETEX (see  March. 3-5, 1958) convened and prepared a r epor t  an 
e x t r a t e r r e s t r i a l  contamination t h z t  recommended, S e r  d i a ,  
t h e  adoption of a code of conduct f o r  deep space explora t ion  
i n  order t o  avoid contamination, and t h a t  t h e  ICSU reques t  i t s  
n a t i o n a l  members t o  prepare d e t a i l e d  papers on t h e  top ic s  r a i s e d  
in t he  r epor t .  
meeting of CETEX which w a s  s c h e d d e d  t o  meet before  t h e  end of 
1958. 
wi th  a reques t  f o r  comments i n  Ju ly  1958. (The second meeting 
was n o t  convened u n t i l  March 9-10, 1959.) (A Review of Space -- Research, op. c i t  . , 10-11.) 

The papers were t o  be ava i l ab le  a t  t h e  second 

The r e p o r t  was c i r c u l a t e d  t o  n a t i o n a l  members of t h e  ICSU 

May 13 The f i r s t  Lunar and Plane tary  Explorat ion Colloquium, srocsored 
by t h e  RAND Corporation, North American Aviat ion,  and t h e  
Cal i forn ia  Research Corporation, was held i n  Downey, Cal i forn ia .  
This meeting w a s  c a l l e d  i n  response t o  widespread i n t e r e s t  
generated by D r .  Richard Hol-brook's paper on "Lunar Base 
Planning" which h e  had presented a t  UCLA several weeks earliec, 
and was t h e  f i r s t  American colloquium devoted t o  lunar  and 
p lane tary  explorat ion.  Three p r i n c i p a l  ob jec t ives  es tab l i shed  
f o r  t h e  colloquium were: "(1) t o  b r h g  together  people of 
common in te res t  f o r  t h e  exchange of s c i e n t i f l c  and engineering 
informa2ion; (2) t o  de f ine  t h e  s c i e n t i f i c  and engineering 
aspects of lunar  and p lane tary  explorat ion and t o  provide a 
means f o r  t h e i r  longLterm appra i sa l ,  ( 3 )  t o  make ava i l ab le ,  
na t iona l ly ,  t h e  c o l l e c t i v e  opinion of a qua l i f i ed  group on 
t h i s  subject. ' '  A t  t h i s  f i r s t  meeting folir papers dea l ing  
with selenology and selenogrzphy were presented and discussed. 
The colloquium continued, informally,  t o  meet qua r t e r ly  a t  
d i f f e r e n t  loca t ions  on t h e  West Coast through May, 1963. 
(Proceedings of t h e  Lunar and Plane tary  Exploration Coiloquium, 
Vol. I, No. 1, May 13, 1958, "Introduction.") 
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May 15 Soviet  Sputnik I11 was placed i n  o r b i t ;  t o t a l  payload weight 
was estiniated a t  approximately 1300 kg. 

May 23 Merton E. navies of the  RAND Corporation proposed a fly-by 
mission of t h e  moon i n  which a sp in-s tab i l ized  spacec ra f t  
would photograph the  hidden s ide .  (Davies, A P h o t o g r a p e  
System f o r  Close-up Lur,ar Explorat ion,  RAND Corpora t im 
Research Memorandum RM-2183, Santa Monica, Cal i forn ia ,  May 23, 
1958, JPLHF 2-1347. ) * (Sea During November 1957. ) 

May 31 ABMA granted temporary au thor iza t ion  f o r  JPL t o  proceed wi th  
design of a new l iqu id-propel lan t  upper s t a g e  f o r  t h e  J u p i t e r  
IRBM. The configurat ion was designated Juno I V .  (Letter, 
V. Larsen, JPL ,  t o  W i l l i a m  D. Brown, ABK4 Tech. Liaison Off ice ,  
including pro jec ted  budget necessary t o  accomplish development 
of Juno I V ,  May 31, 1958.) 

During 
May 

ABMA and JPL began formal design s t u d i e s  that  would provide f o r  
increased payloads through the  use of l a r g e r  and more e f f i c i e n t  
boos te rs  and upper stages. Beyond t h e  "Red Socks" Juno I11 
e f f o r t  (February 26-28) t h a t  w a s  terminated i n  March, t he re  
w a s  now Juno I V  and Juno V. Juno I V  w a s  t o  be  comprised of a 
J u p i t e r  I R B M  with a JPL developed 45,000-lb. t h r u s t  second 
s t age ,  and 6,OirO-lb. t h r u s t  pressure-fed,  l iquid-propel lant  
t h i r d  s t age ,  embodying onboard guidancz and s t a b i l i z a t i o n ,  
The JPL study f o r  a second and t h i r d  s t a g e  eventual ly  progressed 
through tank layout ,  p rope l lan t  combination, means f o r  tank pres- 
s u r i z a t i o n ,  and veh ic l e  cyidance and con t ro l ,  before  i t  w a s  can-' 
ce l l ed  i n  October 1958. (The JPL 6K engine w a s  l a te r  r e i n s t a t e d  
by NASA i n  the  Vega Program i n  1959.) 
f o r  a new class of f i r s t  s t a g e  booster  employing a c l u s t e r  of 

developed by NASA as the  Sa turn  I.) 
Report f o r  1961,, JPL Technical Report No. 32-241, June 15, 1962; 

Ju ly  15,  1954, JPL,  August 1, 1959, 53.) 

Juno V w a s  an ABMA s tudy 

pump-fed, l iquid-propel lant  engines. (This concept w a s  u l t ima te ly  I 
(The Ranger Pro jec t :  Annuel 

2 

i 
i 

1 

and Space Program Summary No. 4,  f o r  t he  per iod May 15 through 
I - 

* 
This proposal w a s  based on a s t i l l  earlier RAND study which 

es tab l i shed  the  f e a s i b i l i t y  of "rough-landing" a sp in-s tab i l ized  payload 
on t h e  sur face  of t h e  moon. See R.W. Buchheim., General Report on the  Lunar 
Instrument CarriSL, RAND Research Memo RM-1720, May 28, 1956; and H.A. Lang, 
Lunar Instrument Carrier--Landing Factors ,  XAND Research Memo RM-1725, 
June 4, 1956. 



63 

1958 

June 3 F i r s t  f i r i n g  tests of JPL 45 ,  COO-lb . - t h r u s t  uncooled develop- 
mental engine f o r  Jan0 I V  secoud stsge took p l ace  a t  JPL. 
(A. E r i g l i o  Sr., l o c .  c i t . )  

June 4 The I G Y  Committee and i t s  Satel l i te  Panel ir, t he  Nat ional  
Academy of Sciences expressed concern over t he  con t inu i ty  of 
United States s c i e n t i f i c  work i n  t h e  explorat ion of space a f t e ,  
t he  IGY expired.  
s i n c e  i t  was known t h a t  t he  I n t e r n a t i o n a l  Council of ScientFfLc 
Unions expected t o  e s t a b l i s h  a Committee on Space Research and 
t h a t  i t  would then cal l  upon adhering academies t o  provide a 
means f o r  t h e i r  p a r t i c i p a t i o n  i n  t h e  work of t h i s  committee. 
Under these circumstances, D r .  Detlev W. Bronk, P res iden t  of 
t he  Academy, e s t ab l i shed  the  NAS Space Science Board; D r .  Lloyd 
V. Berkner was named Chairmail. The new Board, formally announced 
August 2 ,  1958, would a c t  t o  focus 'Ifhe interests and respon- 
s i b i l i t i e s  of t h e  Academy-Research Council i n  space scie.nce; t o  
e s t a b l i s h  necessary r e l a t ionsh ips  with c i v i l i a n  scieoce and with 
governmental s c i e n t i f i c  a c c i v i t i e s ,  p s r t l c i i l a r l y  t n e  proposed new 
space agency, t h e  National Science Foundation, and t h e  Advanced 
Research P r o j e c t s  Agency; t o  r ep resen t  t h e  Academy-Research 
Council i n  our i n t e r n a t i o n a l  r e l a t i o n s  i n  t h i s  f i e l d  on behalf  
of American science and s c i e n t i s t s ;  t o  seek ways t o  s t imu la t e  
needed research;  t o  rromote necessary coordination of s c i e n t i f i c  
e f f o r t ;  and t o  provide such advice ar.d recommendations t o  
appropriate  i nd iv idua l s  and agencies wi th  regard t o  sp,-:e 
science as may i n  t h e  Board's judgment be desirab!e," (Bronk, 
as r ep r in t ed  i n  Science i n  Space, L.V. Berkner and h. Odishaw, 
eds. ,  New York: McGraw-Hill Book Co., Inc . ,  1961, Appendix, 4 3 0 ;  
a l s o ,  C.M. Atkins, NASA and the Space Science Board of t h e  
National Academy of Sciences, NASA H i s t o r i c a l  Note HHN-62, 
Washington, D.C. September 1966, 13.) 

S i m i l a r  concern was shared a t  NACA and t h e  NSF 

;9 June 23 D r .  Hugh Dryden of t h e  NACA Main Committee, i n  an ar t ic le  i n  
Aviation Week, out l ined a proposed NASA philosophy of operat ion :a 

i n  wl-ich he a s se r t ed  t h a t ,  while add i t iona l  f i e l d  centers  could 
be e s t ab l i shed  t o  conduct in-house research and development f o r  

I$ 
6 space missions, the most e f f i cac ious  use of t a l e n t  would be t o  

employ f a c i l i t i e s  and teams of  experts  already a v a i l a b l e  i n  the 
a i r c r a € t  i ndus t ry  operating under con t r ac t  t o  and a t  t he  d i r e c t i o n  
of NASA f i e l d  centers .  ("Dryden Foresees NASA-Industry Teams, I '  * 

Aviation Week, June 2 3 ,  1958, 38-39.) 

;$ 
k 
3 

During 
JWle 

I n i t i a l  study of t he  design concepts f o r  a new generation of 
lunar  and planetary spacecraf t  t h a t  would be launched by t h e  
Juno I V  configurat ion were concluded a t  JPL.  
group, l e d  by James D. Burke and including Walter JJownhower, 

: >  
P 

The design 
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E e 

!- 

During Mark Comulitzis, John Small, and Dan Schneidermau, determined 
June 
cont . a high gain antenna f o r  i n t e rp l ane ta ry  communications. This 

upon a three-axis a t t i t u d e  con t ro l l ed  v e h i c l e  i n  order t o  lise 

decis ion w a s  approved by a five-man E L  design review board 
(composed of Jack N. James, Jack E. Froehlich,  Jack McKenney, 
Eberhardt Fechtin,  and Walker E. Giberson). (JPL, RA-5 F a i l u r e  
Inves t iga t ing  Committee Report, Interviews,  Testinony of 
J.1. Burke, November 2, 1962, 1, SPLHF 2-460b.) 

Construction began on t h e  Goldstone deep space s t a t i o n  with 
completion of roads t o  the  s i t e  and test corings f o r  t h e  antenna 
foundation. 
1959, 45.) 

(.TpL, Space Programs Summary No. 1, Pasadena, Feb. 1, 

Space Technology Laboratory (STL) proposed rur Atfas-Able ( A t l a s  
booster  with Vanguard upper s t ages )  l u n a r  probe p r o j e c t  t o  t h e  
Advanced Research P r o j e c t s  Agency. The STL sp in - s t ab i l i zed  pay- 
load would weigh approximately 380 l b s .  and ca r ry  a r e t ro rocke t  
onboard. 
November 1958. 
January 15, 1960.) In  add-ltion, STL propclsed construct ion of 
an A i r  Force Deep Space N e t  ( J o d r e l l  Bank, H a w a i i ,  and Singapore 
s t a t i o n s ) .  (Dr.  E. Rechtin, Comment OE Ranger Chronology, 
loc. c i t . )  

This proposal w a s  u l t ima te ly  acted upon by NASA i n  
(Inter-Jiew, E.M. Einme wi th  George Mueller, 

Ju ly  1 JPL re leased Publ icat ion No. 135, Description of World Network 
for Radio Tracking of Space Vehicles. A minimum of t h r e e  
s t a t i o n s  i n  t h e  t r o p i c  zone ana two s t a t i o n s  i n  t h e  arct ic  
zones w a s  considered des i r ab le .  Proposed loca t ions  f o r  t he  
near-tropic s t a t i o n s  were Ca l i fo rn ia ,  t h e  East Ind ie s ,  and 
Africa. "The exact  locat ions are under negotiation." 
(X'LtiF 7-1.) 

Ju ly  15 The second Lunar and Planetary Colloquium w a s  held a t  t h e  RAND 
Corporation i n  Sznta Monica, Ca l i fo rn ia  {see May 13, 1958). 
(Proceedings, Vol. X ,  No. 2,  July 15, 1958.) 

, 
Ju ly  16 Following extended hear ings,  Congress passed t h e  Nat ional  Aero- 

nau t i c s  and Space A c t .  
Congress, October 1, 1958 - Pfarch 31, 1959, June 16, 1959, 1.) 

(?USA, xirst Semiannual Report t o  t he  

t The Working G-  -VIP c . t h e  Range, Launch, SZS Tracking F a c i l i t i e s  
of the NACA b,?eeiaL Colnmi_ttee oil Space Technology, re leased i t s  
r e p o r t ,  "Gromd EiLvironment f o r  a 
Program." The document evaluated a v a i l a b l e  launch, t racki2g 

National C i v i l  Space Research 

c 
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Ju ly  16 
con t . and ground support  f a c i l i t i e s ,  and proposed a d d i t i o n e l  

f a c i l i t i e s  t o  meet requirements of proposed c i v i l i a n  programs. 
Turning t o  management concepts f o r  a c i v i l i a n  space f l i g h t  
program embracing space science,  manned space f l i g h t ,  and 
advanced app l i ca t ions  of space technology, t h e  NACA working 
group "contemplates t h e  use of [outs ide]  m i l i t a r y ,  i n d u s t r i a l ,  
and s c i e n t i f i c  groups competent i n  t h e  f i e l i i  under the  manage- 
ment and support  of NASA." (1). 

J u l y  25 A f u r t h e r  JPL "Proposal f o r  an In t e rp l ane ta ry  Tracking N e t -  
work" w a s  re leased i n  response t o  a request  from M r .  Richard 
Cesaro of ARPA, who had asked D r .  Eberhardt Rechtin t o  exp la in  
i n  d e t a i l  how t h e  modified Microlock t racking n e t  e s t ab l i shed  
f o r  Juno II l una r  probes could be expanded i n t o  a worldwide 
t racking network t h a t  could be used i n  a v a r i e t y  of deep space 
t racking appl icat ions.  
was e n t i t l e d  TRAC(E)--Tracking and Communications, (Extra- 
terrestrial) ,  and would be comprised of t h r e e  s t a t i o n s  located 
120 degrees a p a r t  i n  longi tude and wi th in  35 degrees of t he  
equator i n  order  t o  provide continuous space coverage. 
sites w e r e  Goldstone, Ca l i fo rn ia ,  Southern Spain, and Woomera, 
Austral ia .  (Nigeria,  Ascension I s l and ,  and Earthquake Valley, 
Ca l i fo rn ia  were a l l  r e j e c t e d  f o r  a v a r i e t y  of t echn ica l ,  
f i n a n c i a l ,  o r  climatic considerations.)  (Rechtin, Victor ,  
Stevens, and Gates, i g  
Netw-, JPL Publ icat ion No. 140; see a l s o  JPL Technical Memos 
N o .  39-5, "Design f o r  Space Communications," Ju ly  7,  1958, and 
No. 39-4, "World N e t  Program Report," Ju ly  23, 1958.) 

The proposed JPL multipurpose system 

Proposed 

Ju ly  26 Juno I, Vehicle 44, c a r r i e d  t h e  37-pound Explorer I V  satell i te 
i n t o  earth o r b i t .  The satell i te c a r r i e d  r a d i a t i o n  de tec t ion  
and measuring dcvices  e spec ia l ly  designed t o  probe t h e  radiaLion 
b e l t s  around t h e  ea r th .  Data from t h i s  satell i te later con- 
firmed t h e  presence of high-intensi ty  ion iz ing  r a d i a t i o n  sur- 
rounding t h e  e a r t h  which could interfere wi th  the  photographic 
payload then under development f o r  t h e  Juno I1 l una r  probe. 
(John R. Scu l l ,  A System f o r  Lunar Photography and Data Trans- 
mission, JPL Technical Release No. 34-142, May 28, 1960, 1, 
JPLHF 2-120.) 

Ju lv  29 President  Eisenhower signed t h e  Nat ional  Aeronautics and Space 
A c t  which created NASA. 

During 
Ju ly  May 12-13, 1958) and i ts  recommendations. Support f o r  and 

The NAS-SSB s t rong ly  endorseu the  f i r s t  r e p o r t  of CETEX (see 

cooperation with these  recommendations was secured from AF@A, 
t he  Federal  agency responsible  f o r  launching space probes, and 
the  f i r s t  U.S. lunar  probe was decontaminated with a l e t h a l  

? 
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During 
Ju ly  
con t . 

emulsified l i q u i d  i n j e c t e d  i n t o  t h e  sea l ed  nose compartment 
of the rocket  (which housed the  payload) p r i o r  t o  l i f t o f f  on 
August 1 7 ,  1958. 
deep space launchings. 

Similar  measures were planned f o r  f u t u r e  
(Walter Su l l ivan ,  "United S t a t e s  t o  

S t e r i l i z e  Lunar Vehicles," New York T i m e s ,  Septzmber 30, 1958, 
13, JPLHF, 2-764.) 

August 8 President  Eisenhower nominated T. Kei th  Glennan, P res iden t  
of Case I n s t i t u t e  of Technology, as t h e  f i r s t  Administrator 
of NASA. Hugh L. Dryden, Director  of NASA's predecessor-- 
The National Advisory Committee f o r  Aeronau ths  (NACA)--was 
appointed Dzputy Administrator. The U.S. Senate confirmed 
t h e  appointments on August 14. 
Repcrt ,  op. c i t . ,  4.) 

(NASA, F i r s t  Semiannual 

August 15 ARPA issued Orders 14-59, 15-59 and 16-59 t o  AOMC. Order 14-59 
authorized development of t h e  Juno 11,1.5 u 5 l l i o n  pound t h r u s t  
booster  ( l a t e r  known as Saturn I). Order 15-59 authorized 
development of s i x  Juno I V  veh ic l e s  f o r  t h e  purpose of launching 
500-pound e a r t h  o r b i t i n g  payloads. 
JPL component development of t h e  Juno I V  upper s t ages  and guidance 
system. With planned luna r  and deep 
space missions eliminated f o r  Juno I V ,  JPL and ABMA began design 
and development of t h i s  veh ic l e  f o r  e a r t h - s a t e l l i t e  app l i ca t ions .  
A program cons i s t ing  of t h r e e  two-stage v e h i c l e s  t o  b e  followed 
by t h r e e  three-stage f i r i n g s  w a s  proposed; a f i r s t  launch w a s  
scheduled f o r  June 1959. 
load weight t h a t  could be ca r r i ed  aboard t h e  two-stage Juno I V ,  JPL 
a l s o  began development of a l i g h t  weight i n e r t i a l  guidance system 
f o r  t h e  f i r s t  t h r e e  f i r i n g s .  
an a l t e r n a t e  program w a s  a l s o  o f f e red  i n  which a General Electric 
405H engine would be pzessed i n t o  service f o r  t h e  second s t a g e  i n  
t h e  f i r s t  t h r e e  f i r i n g s ,  thereby making a l l  f l i g h t s  three-stage 
vehicles .  (AOMC, za te l l i te  & Space Program Propress Report f o r  
- NASA, November 18, 1958, 4; and, J.D. Burke, D.R. Bartz ,  A. B r ig l io ,  
and C.R. Gates, Juno I V  Rocket Vehicle System, JPL Report No. 20-123, 
December 27, 1960, 2,3.) (Figure 7.) 

Order 16-59 provided f o r  

(See March 20 and May 1958.) 

Because of l i m i t i s  on t h e  amount ofpay- 

Contingent upon a d d i t i o n a l  funds, 

August 1 7  The USAF launched its f i r s t  l una r  probe (designed and b u i l t  by STL) 
with a Thor-Able rocket  from Cape Canaveral. The attempt ended in 
a f a i l u r e  when t h e  booster  exploded 74 seconds af ter '  l i f t - o f f .  
The 85 l b .  payload c a r r i e d  a f acs imi l e  t e l e v i s i o n  system, designed 
by t h e  Naval Ordnance T e s t  S t a t ion ,  t o  r e t u r n  crude p i c t u r e s  of 
t he  hidden s i d e  of t h e  moon via a "Red Socks" communication l i n k ,  
(Space Technology Laboratories,  Inc.  , 1958 NASA/USAF Space Probes 
Able-1 F i n a l  Report, Volume 1, Summary, February 18, 1959, 82 and 
passim.) 
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Figure 7: Proposed Juno IV launch vehicle. 
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During 
August 

A t  t h e  f i f t h  meeting of CSAGI, i n  Moscow, t h e  Soviet  Union 
proposed t h a t  t he  work of the  I G Y  be continued through 1959 
r a t h e r  than terminate i n  Deceuiber 1958, as o r i g i n a l l y  scheduled. 
(Wilson, op. c i t . ,  12.) 

Analysis of t h e  d a t a  received from Explorer TV r a d i a t i o n  
de tec t ion  experimer t (see Ju ly  26) ind ica t ed  t h a t  high inten-  
s i t y  r a d i a t i o n  i n  space could severely fog t h e  f i l m  c a r r i e d  
i n  t h e  photographic experiment planned f o r  t he  Juno I1 luna r  
pmbes.  Consequently, i n  l a t e  August, a vidicon camera devel- 
opment program was  i n i t i a t e d  using r ad ia t ion - insens i t i ve  
equipment. The payload w a s  comprised of (1) a slow scan 
t e l e v i s i o n  camera, and (2) a low power, bandwidth-compression, 
magnetic t a p e  recorder.  
t h e  Astro-Electronic Products Division of t h e  Radio Corporation 
of America under con t r ac t  t o  JPL,  and t h e  second w a s  developed 
a t  t h e  Laboratory. (JPL Technical Memorandum No. 30-4, Vidicon 
Camera and Tape Recorder System Development, June 8, 1959, 
passim.) 

The f i r s t  component w a s  developed by 

Sept. 18 During a meeting with D r .  Glennan and D r .  Dryden a t  AOMC, 
General John Medaris pledged f u l l  support  from t h e  Army f o r  
NASA's space mission. 
implemented by means of NASA Task Orders to AOMC. 
t o  D i s t r ibu t ion  from J.B. Medaris, October 14, 1958, t rans-  
mi t t i ng  AOMC document "Army Support t o  NASA," 13-14.) 

He suggested t h a t  t h i s  support  be 
(Letter 

During A meeting w a s  held a t  Caltech attended by H.J. Stewart ,  
September 3.E. Froehlich,  W.H. Plckering, R.J. Parks, and L.A. DuBridge. 

NACA i n v i t a t i o n s  f o r  JPL t o  j o i n  t h e  newly-formed NASA as a 
component f i e l d  cen te r  under the  e x i s t i n g  con t r ac tua l  arrange- 
ment with Caltech w e r e  reviewed. 
whether such a move w a s  des i r ab le  and, i f  so, what the  r o l e  of 
JPL should be i n  NASA. Following discussion i t  w a s  decided t h a t  
JPL would favorably consider t r a n s f e r  t o  NASA, and t h a t  t he  r o l e  
f o r  t h e  Laboratory should center  about unmanned explorat ion of 
deep space, t he  moon and p l a n e t s  i n  p a r t i c u l a r .  (Interview 
with H . J .  Stewart, October 22, 1969.) 

A JPL-ABMA review of t h e  Juno I V  e a r t h  satell-ite missions 
( s e e  August 15, 1958) w a s  conducted, and it w a s  determined 
t h a t  the proposed veh ic l e s  could meet a l l  of t h e  payload and 
a l t i t u d e  requirements provided t h a t  a t r ans fe r -o rb i t  o r  "kick" 
technique w a s  emplQyed f o r  t h e  higher-a1 t i t u d e  missions. I n  
order t o  improve t h e  prospects f o r  meeting a l l  of the  scheduled 
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During 
September 
cont . requested f l i g h t s  with t h r e e  two-stage veh ic l e s  ( J u p i t e r  IRBM 

f l i g h t  d a t e s ,  a decis ion was made t o  de fe r  i n t roduc t ion  of t he  
second-stage JPL 45,000-pound-thrust engine and t o  make t h e  s i x  

plus  the  JPL 6K upper s t age )  and t h r e e  three-stage veh ic l e s  
incorporat ing t h e  GE second-stage power p l an t .  (Eurk et. al . ,  
Juno I V  Rocket Vehicle System, op. c i t . ,  2.) 

O c t .  1 The National Aeronautics and Space Administration (NASA) 
o f f i c i a l l y  began operations.  
Nat ional  Advisory Committee f o r  Aeronautics including its s t a f f  
and f i v e  l a b o r a t o r i e s  and f i e l d  s t a t i o n s .  
F l i g h t  Development (OSFD),headed by D r .  Abe S i l v e r s t e i n ,  w a s  
e s t ab l i shed  t o  conduct space explorat ion p ro jec t s .  I n  t h i s  
o f f i c e  D r .  Homer E. N e w e l l  was named Ass i s t an t  Director  f o r  
Space Sciences Research. (See, f o r  example, NASA memo from 
H.E. N e w e l l  t o  A. S i l v e r s t e i n ,  October 6 ,  1958, JPLHF 2-1915a.) 

On t h e  same day P res iden t  Eisenhower issued Executive Order 
10783, 23 F.R. 7643, which d i r ec t ed  t r a n s f e r  of a number of DOD 
ARPA-directed space f l i g h t  p r o j e c t s  t o  NASA. Included In t h i s  
order  were P r o j e c t  Vanguard--with t h e  s t a f f  from the  Naval 
Research Laboratory--and r e s p o n s i b i l i t y  f o r  t he  AOMC Juno I 
and 11 programs; t h e  A i r  Force Thor-Able luna r  probe e f f o r t ,  
and s e v e r a l  o the r  advanced engine development programs. 

NASA absorbed the  43-year-old 

An Off i ce  of Space 

O c t .  2-4 The General Assembly of t he  I n t e r n a t i o n a l  Council of S c i e n t i f i c  
Unions (ICSU) m e t  i n  Washington, D.C. The organizat ion estab- 
l i s h e d  t h e  Committee on Space Research (COSPAR), designed t o  
continue East-West cooperation i n  rocket and satellite research 
which w a s  t h e  hallmark of t h e  I n t e r n a t i o n a l  Geophysical Year; 
f u r t h e r ,  approval w a s  given t h e  Russian proposal t o  extend t h e  
I G Y  through December 1959. 
as t h e  I n t e r n a t i o n a l  Geophysical Cooperation--1959 (IGC-1959). 
The National Academy of Sciences-Space Science Eoard (NAS-SSB) 
became t h e  United S t a t e s  adhering body t o  COSPAR. F ina l ly ,  
t he  ZETEX recommendations (May 12-13, 1958) were made publ ic ,  
aEd COSPARwas d i r ec t ed  t o  d r a f t  a code of conduct, with a 
ninlmum of delay,  t o  guide n a t i o n a l  explorat ion of celestial  
bodies. (Walter Sul l ivan,  Assault  on the  Unknown, New York: 
M c G r a w - H i l l  Book Co., Inc. ,  1961,. 409-410.) 

The extended program w a s  i d e n t i f i e d  

oct. 9 M r .  Conright (ARPA) and L t .  Col. Glenn Crane (AOMC) m e t  w i th  
t h e  NASA Propulsion Committee t o  discuss  NASA requirements 
f o r  ABMA space boosters.  D r .  S i l v e r s t e i n  ind ica t ed  t h a t  NASA 
would p l ace  orders  f o r  Juno I1 veh ic l e s ,  bu t  t h a t  Juno I V  would 
not  be required s i n c e  "when developed i t  would do no job t h a t  
t he  o ld  boosters  t h a t  are around now cannot do. 
NASA would n o t  program wi th  AOMC f o r  any Juno I'Js." 
Report from L t .  Col. Glenn Crane, t o  Commanding General ORDXM-X, 
October 13, 1958, JPLHF 2-873.) 

Consequently, 
(Trip 

f 
-I 
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O c t .  10 L t .  Col. Glenn Crane m e t  again with D r .  S i l v e r s t e i n  a t  h i s  o f f i c e  
t o  f u r t h e r  d i scuss  Juno IV, S i l v e r s t e i n  reaffirmed h i s  earlier 
p o s i t i o n  (October 9 ,  1958) s t a t i n g  t h a t  ABMA e f f o r t  w a s  being 
wasted on Juno I V ,  and t h a t  NASA would answer AOMC's r ecen t  
proposal f o r  fou r  Juno 11s and t h r e e  Juno I V s  by order ing only 
the  Juno 11s. (m.) Inasmuch as ARPA w a s  no longer respon- 
s i b l e  for a deep space program of i t s  own, Juno I V  w a s  without 
a sponsoring agency. (See October 1 7 ,  1958.1 

NASA Administrator T. Keith Glennan conferred wi th  Secretary of 
t h e  Army Brucker, and proposed t r a n s f e r  of JPL i n  i t s  e n t i r e t y  
and p a r t  of ABMA t o  NASA. 
J . B .  Medaris, op. c i t . ,  2.) 

(Le t t e r  t o  D i s t r i b u t i o n  from 

I n i t i a l  discussion a t  NASA Headquarters concerning a c q u i s i t i o n  
of JPL from t h e  Army had progressed t o  the  p o i n t  where a 
Poss ib l e  Statement of Mission €or Jet Propulsion LaLoratory" 

w a s  r e l eased  preparatory t o  a "meeting w i t h  Quarles" (Deputy 
Secretary of Defense) i n  t h e  DOL?. 
establishment of t h e  "Karman Space F l i g h t  Center [ JPLI- operated 
by C a l  Tech under con t r ac t  t o  NASA." 
t o  cons i s t  of (1) "supporting research i n  communications, 
telemetry,  guidance and con t ro l ,  rocket  propuls ion u t i l i z i n g  
both s o l i d  and l i q u i d  p rope l l an t s  and i n  
sub jec t  t o  c o o r d i n a t i m  with other  Centers t o  avoid undesirable  
dupl icat ion,"  and (2) " spec i f i c  i n t e rp l ane ta ry  mission assign- 
ments together  w i th  research and development including,  i n  some 
cases ,  t echn ica l  direct ion."  (NASA Dra f t ,  "Possible  Statement 
of Mission f o r  Jet Propulsion Laboratory," no author  ind ica t ed ,  
October 10, 1958, JPLHF 3-196.) 

I I  

The Statement proposed 

JPL's mission w a s  proposed 

r e l a t e d  f i e l d s - - a l l  

O c t .  11 The second USAF (NASA) Thor-Able luna r  probe w a s  launched from 
Cape Canaveral. The STL payload w a s  t h e  same as t h a t  launched 
on August 1 7 ,  1958, except t h a t  t he  t e l e v i s i o n  camera w a s  an STL 
design. 
named Pioneer I ,  reached 70,700 miles a l t i t u d e  before  f a l l i n g  
back t o  ea r th .  (NASA, F i r s t  Semiannual Report, op. c i t . ,  14-15: 
a l s o ,  Frank Po l l a rd ,  "Pioneer: An Achievement , I '  Journal  of Space 
F l i g h t ,  March 1959.) 

Earth escape v e l o c i t y  w a s  n o t  a t t a i n e d ,  b u t  t h e  probe, 

O c t .  1 4  NASA Administrator T. Keith Glennan made a formal request  t o  the 
DOD f o r  t he  t r a n s f e r  of JPL and ABMA from AOMC t o  NASA. 
(New York Times,  Oct. 15, 1958, 1; and "Army Fights  Loss of Its 
Labs," Business Week, Oct. 25, 1958, 29, which a l s o  notes  t h a t  

some p r i v a t e  con t r ac to r s  f e a r  NASA's u l t ima te  ob jec t ive  is, 
l i k e  t h e  predecessor Nat ional  Advisory Committee f o r  Aero- 
nau t i c s ,  t o  concentrate  research and development i n  government 

I t  
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O c t .  1 4  
cont . l abo ra to r i e s .  

they intend t o  farm out  much of t he  R6D t o  p r i v a t e  operations.") 
(See June 23, 1958.) 

But NASA o f f i c i a l s  claim t h a t ,  q u i t e  t he  contrary,  

Oct. 15 NASA Administrator Glennan ou t l ined  the  NASA proposal con- 
cerning t h e  t r a n s f e r  of JPL and AEMA t o  NASA auspices t o  
Secretary of Defense N e i l  McElroy. (NASA, Suggested Program 
f o r  Implementation of Proposal made t o  t h e  Hov-orable N e i l  H. 
McElroy, loc.  c i t . )  

O c t .  17 ARPA d i r e c t e d  cance l l a t ion  of Orders No. 15-59 and 16-59, thus 
el iminat ing t h e  Juno I V  program a t  ABMA and JPL. 
and Space Program Progress Report f o r  NASA, op. c i t . ,  14-15.) 

(AOMC, S a t e l l i t e  

Oct.  28 The NACA Spec ia l  Committee on Space Technology, commonly ca l l ed  
t h e  Stever Committee, concluded i t s  work and submitted its 
r e p o r t  t o  NASA: Recommendations Regarding a National Civil 
Space Program ( a l s o  known as t h e  Stever  Report). P r i n c i p a l  
ob jec t ives  f o r  t h i s  program were categorized as " s c i e n t i f i c  
research i n  t h e  phys ica l  and l i f .  s c i ences ,  advancement of 
space f l i g h t  technology, development of manned space f l igh t  
capab i l i t y ,  and e x p l o i t a t i o n  of space f l i g h t  f o r  human 
bene f i t .  . . .'I (1).  Curiously, under t h e  discussion of 
each of t hese  ob jec t ives ,  no mention w a s  made of l una r  o r  
deep space inves t iga t ions ,  although an accompanying r e p o r t  
of t he  Working Group on Space Research Objectrves,  chaired 
by Janes Van Allen,  did include t h i s  kind of a c t i v i t y .  

O c t .  29 The Third Lunar and Planetary Colloquium w a s  held at the  Jet 
Propulsion Laboratory, Caltech, i n  Pasadena. Among o the r  
papers,  D r .  Harold Urey, UC-La J o l l a ,  presented a study on 

model without a c e n t r a l  core,  with i r o n  masses scattered 
around throughout t h e  body of material.. 
Lunar and Planetary Exploration Colloquium, Vol. I, No. 3, 
October 29, 1958.) 

Milton Rosen and o the r s  a t  NASA Headquarters began s t u d i e s  of 
var ious boosters  as p o t e n t i a l  NASA launch veh ic l e  combinations 
f o r  e a r t h  o r b i t  and deep space missions based on t h e  NACA Stever 
Report recommendations (see Apr i l  1: 1958). A new launch 8 
veh ic l e  combination based on A t l a s  w a s  favored f o r  c e r t a i n  ..i 3 e a r t h  o r b i t  and deep space app l i ca t ions  because (1) the  weight- 
l i f t i n g  c a p a b i l i t y  of an ICBM-class booster  was considered a 
necessary and the  Atlas  was f u r t h e r  along i n  t h e  development f .  I" 54 

1 
and, t he re fo re ,  would not  be dependent upon the  m i l i t a r y  services 

"The Chemistry of t h e  Moon" i n  which he postulated a luna r  1 

(Proceedinps of t he  

During 
October 

t 

cycle  than w a s  Ti tan,  and (2) NASA would provide f o r  upper s t a g e s  

f o r  t h e i r  procurement. 
>- 2 

(Interview with H . E .  Netiell, March 5, 
1968, JPLHF 2-385.) 

.A i 
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Nov. 3 While examining the  lunar  c r a t e r  Alphonsus with a 50-inch 
te lescope,  Soviet  astronomer N.X. Kozyrev photographed the  
spectrum of a br ie f - l ived  reddish cloud. The spectrograms 
were considered by many as evidence of vulcanism, and i t  re- 
kindled controversy over t he  moon's o r i g i n  and evolu t ion  as 
w e l l  as increased i n t e r e s t  i n  t h a t  p a r t i c u l a r  lunar  crater 
(see October 29 , 1958) . (Dinsmore Alter , "The Alphonsus Story ,'I - Proceedings of t he  Lunar and Plane tary  Explorat ion Colloquium, 
Vol. I ,  No. 4 ,  January 12 ,  1959, 20.) 

Nov. 7 J P L  submitted a proposal t o  conduct a Space F l igh t  Program 
Study, with support  from ABM, t o  D r .  Abe S i l v e r s t e i n ,  Di rec tor  
of t h e  Off ice  of Space F l i g h t  Development, NASA Headquarters. 
The proposal of fe red  t o  de f ine  a deep space explora t ion  program 
f o r  JPL and NASA, and t h e  f l i g h t  experiments and development 
work necessary t o  create a continuing e f f o r t .  (JPL, t tProposal 
f o r  Space F l i g h t  Program Study," November 7 ,  1958; cover l e t te r  
t o  A. S i l v e r s t e i u  from V.C. Larsen, same da te ,  JPLHF 2-620.) 

Nov. 8 The t h i r d  L'SAF/NBSA Thor-Able lunar  probe, named Pioneer 11, 
w a s  launched from Cape Canaveral. The STL payload was t h e  
same as t h a t  flown on October 11, 1958. The t h i r d  s t age  
separated but  f a i l e d  t o  i g n i t e ,  and the  v e h i c l e  f e l l  back t o  
ea r th .  (1958 NSA/USAF Space Probes (Able-1) F ina l  Report, 
Vol. 1, op. c i t . ,  84, 40.) 

Nov. 10 D r .  Robert Jastrow joined NASA and w a s  assigned r e s p o n s i b i l i t y  
f o r  e s t ab l i sh ing  a Theore t ica l  Divis ion devoted t o  bas i c  research  
i n  astronomy and t h e  p lane tary  sciences.  It . . . and t h r e e  
weeks la ter  I [Jastrow] t rave led  across  t h e  United S t a t e s  t o  
t h e  Laboratory a t  La J o l l a ,  Ca l i fo rn ia ,  t o  v i s i t  a man who, I 
had been t o l d ,  would be  ab le  t o  g ive  me some advice.  . , . 
Professor  Urey seemed pleased t o  be  sought out  by a phys ic i s t  
working f o r  t h e  new space agency. 
h i s  book on t h e  p lane ts ,  opened t o  t h e  chapter  on t h e  moon, and 
began t o  t e l l  m e  of t h e  unique importance which t h i s  a r i d  and 
l i f e l e s s  body has  f o r  anyone who wishes t o  understand t h e  o r i g i n  
of t h e  e a r t h  and t h e  o ther  p lane ts .  I w a s  fasc ina ted  by h i s  
s to ry ,  which had never been t o l d  t o  m e  before  i n  four teen  years  
of study and research  i n  physics . . . I t  

and White Dwarfs, New York: Harper & Row, 1967, 2.)  

i 
H e  sat me  down, handed m e  1 I 

I! (Robert Jastrow, Red Giants  

Nov. 12-1.3 I n  an address before  the  Royal Society i n  London, England, -2 D r .  Homer E.  N e w e l 1  ou t l ined  United States Plans f o r  space 
research aTci t h e  role  t o  be taken by t h e  Space Science Board 
of t he  NAS: 
Board w i l l  be ava i l ab le  t o  NASA and should be  of invaluable  

ti "The conclusions and thinking of t h e  Space Science -2, .t 
-I 

I .  

!a 
I . ,  
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Nov. 12-13 
cont . ass i s t ance  i n  planning the  to ta l .  program and i n  deciding what 

proposals t o  support." (H.E. Newwell ,  "The U.S. Program i n  Space 
Research," October 27, 1958, JPLHF 2-1916.) 

Nov. 12-15 The second and t h i r d  meetings were held between NASA and Army 
rep resen ta t ives  concerning d e r a i l s  f o r  t h e  proposed t r a n s f e r  of 
JPL and ABMA t o  NASA. 
cussions t h a t  t he  Army would acquiesce i n  the  t r a n s f e r  of JPL 
i f  NASA would accede t o  the  Army's d e s i r e  t o  re ta in  AENA. 
H. Abbot and Wesley L .  Hjornevik, "Memorandum f o r  Record," 
Subject:  
NASA proposal f o r  t r a n s f e r  of JPL and ABMA," and-,  t h i r d  meeting, 
dated November 1 2  and Novem'aer 15, 1958, r e spec t ive ly ,  JPLHF 2-612, 
see also "Army Plan fo- Implementing NASA Proposal f o r  Transfer 
of JPL from Army t o  NASA," November 14 ,  1958, JPLHF 2-613.) 

It became apparent during these  dis-  

( I r a  

"Second meeting with Army rep resen ta t ives  t o  d iscuss  

Nov. 14 General Medaris d i r ec t ed  a l e t t e r  t o  D r .  Glennan agreeing t o  

(Letter, J. B. Medaris, U.S. Army, t o  T. K. Glennan, 
the  use of Army f a c i l i t i e s  f o r  the  JPL Space F l igh t  Program 
Study. 
NASA, November 14,  1958, JPLHF 2-619.) 

Nov. 14-15 The f i r s t  meeting of COSPAR w a s  convened; i n  accordance with 
ICSU i n s t r u c t i o n s ,  COSPAR assumed re spons ib i l i t y  f o r  t he  CETEX 
s tud ie s  concerning b io log ica l  and chemical contaminat:on of 
ceiestiai  bodies. COSPAR requested t h a t  t h e  U. S .  and USSR 
consider methods of avoiding contamination. The U. S .  delega te  
t o  COSPAR subsequently communicated t h i s  request  t o  the  Space 
Science Board f o r  ac t ion .  
op. c i t . ,  10-13.) 

(A Review of Space Research, 

Nov. 18 NASA agreed t o  the  JPL space f l i g h t  study prograu i n  accordance 
with t h e  JPL  proposal of Navcmber 7. The study was t o  be com- a 

pleted by February 15, 1959; a cost: type cont rac t  was authorized 
i i n  t he  amount of $1 .3  mil l ion ,  designated NASw-6. (TWX, Ralph 

The Laboratory thereupon fornied a "NASA Program Study Cormittee" 
t o  formulate a five-year development p rogrm f o r  deep space 
explorat icn.  Although the  coimittee w a s  composed of only seven 
people, each formed working groups of s p e c i a l i s t s  from other  
a reas  i n  t he  L'aborotory with the  r e s u l t  t h a t  t h e  bes t  t a l e n t s  
of t hc  Laboratory were engaged i n  def ining a proposed deep space 
f l i g h t  program. (The study r epor t ,  No. 30-1, was re leased  i n  
Apri l  1959.) .(JPL, Space Programs Summary No. I, op. c i t . ,  116.) 

Cushman, NASA, t o  G. W ,  Green, Caltech, November 18, 1958, JPLHF.) 1 
A 
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Nov. 28 The Department of Defense n o t i f i e d  NASA t h a t  conditions 
e s t ab l i shed  f o r  tFe t r a n s f e r  of JPL were acceptable.  
Department of Defeise cannot agree,  however, t o  t h e  proposed 
p a r t i a l  t r a n s f e r  of ABM t o  NASA. . . .I1 ( L e t t e r ,  Donald A 
Quarles t o  3r. T. Keith Glennan, November 28, 1958, JPLHF.) 
During the  next  few days a "Cooperative Agreement on t h e  Jet 
Propulsion Laboratory between the  National Aeronautics and 
Space Administration and t h e  Department of che Army" w a s  
d r a m  together  with an Executive Order d i r e c t i n g  t h e  t r a n s f e r .  

"The 

"AFMTC o f f i c i a l l y  announced t h e  establishment a t  AMR of t h e  
Di rec to ra t e  of NASA Tests, with Melvin N. Gough as Director .  
For t h e  f i r s t  several months following h i s  assignment by NASA 
t o  perform various l i a i s o n  funct ions a t  AMR, M r .  Gough worked 
with only a ske le ton  s t a f f  and without s p e c i f i c  c h a r t e r  of 
r e s p o n s i b i l i t i e s . "  
and au tho r i ty  f o r  t he  Gough organizat ion came i n  the  form of 
a memorandum from t h e  NASA Administrator on May 1, 1959. NASA 
AMROO reported d i r e c t l y  t o  t h e  Off ice  of Space F l i g h t  Develop- 
ment. (F.A. Jarrett and R.A. Jdndemann, H i s t o r i c a l  Origins of 
NASA's Launch Operations Center t o  Ju ly  1, 1962, NASA, KSC HM-1, 
Comment ed., October 1964, JPLHF 5-225, 54.) 

The f i r s t  formal statement of funct ions 

A GD/A Atlas ICBM f i r s t  flew i ts  e n t i r e  designed range--6300 
miles--down t h e  A t l a n t i c  Missile Range. 
December 18, an Atlas s u s t a i n e r  s t a g e  w a s  placed i n  o r b i t  as 
a communications r e l ay  s a t e l l i t e  c a l l e d  "Project  Score." 
Johnson [Director]  of ARPA claimed h e  was ' s leeping more com- 
f o r t a b l y  each n igh t '  a f t e r  that ." (Loyd S.  Swenson, James M. 
Grimwood, and Charles C, Alexanler, This New Ocean: A History 
of P r o i e c t  Mercury, Washington, D.C.: GPO, 1966, 126.) 

Three weeks later on 

"Roy 

During 
November 

NASA agreed t o  proceed wi th  the  STL-proposed Atlas-Able luna r  
probe p r o j e c t  i n  conjunction with t h e  USAF A i r  Research and 
Development Command. 
PAPA i n  June 1958. 

The p r o j e c t  w a s  o r i g i n a l l y  proposed t o  
(Interview, E.M. Emme with George Mueller, < 

i 
loc.  c i t . )  

Construction of t he  Goldstone t racking s t a t i o n ,  antenna 
TRAC(E) equipment, and communications system between JPL,  

completed preparatory t o  the  l au ich  of t he  f i r s t  Juno I1 lunar  
probe. I n  add i t ion ,  a JPL s i te  s e l e c t i o n  team completed a 
survey and determined upon the l o c a t i o n  f o r  t h e  second s t a t i o n  
i n  the W T N  a t  Woomera, Austral ia .  

Goldstone, AMK and t h e  Mayaguez, Puerto Rico s t a t i o n ,  was 1 

- 
(JPL, Space Programs 

Summary No. 1, op. c i t . ,  31, 74.) f 

fj 
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During 
November 
con t . 

D r .  Homer E. N e w e l 1  proposed c rea t ion  of a Space Sciences 
Planning Group i n  OSFD t o  s s i s t  i n  def in ing  s c i e n t i f i c  payload 
and support  requirements. 
the  Establishment of a Space Sci.ences P ro jec t  o r  Task, Table I I T - 1 ,  
by Homer E. N e w e l l ,  Novo-Dec. 1958, JPLHF 2-1921.) 

NASA, Respons ib i l i t i e s  and Steps i n  

Dec. 3 Pres ident  Eisenhower %sued Executive Order No. 10793 which 
t r ans fe r r ed  t h e  funct ions and f a c i l i t i e s  of t h e  J e t  Propuls ion 
Laboratory Cal i forn ia  I n s t i t u t e  of Technology, from the 
Department of t h e  Army t o  NASA. The order t r ans fe r r ed  t o  NASA 
a l l  of JPL's  non-milftary funct ions and r e l a t e d  Government 
property,  as w e l l  as appropriat ions of $4,078,250. JPL was 
authorized t o  continue development work on th.c Sergeant 
Missile system f o r  the  Department of t h e  Army through 1959. 
(NASA, F i r s t  Semiaznual Report, op. C i t . ,  3 6 . )  

The Department of t he  Army and NASA re leased  a Cooperatjve 
Agreement on t h e  Jet Propulsion Lhboratory Between the  Nationhi 
Aeronautics and Space Administration aqd the  Department o f& 
Army. This agreement w a s  t h e  r e s u l t  of t h e  November negot ia t ions  
between these p a r t i e s ,  and s e t  f o r t h  r e s p o n s i b i l i t i e s  of each 
organizat ion with respect t o  JPL; January 1, 1959, was estab- 
l i shed  as t h e  d a t e  NASA would essume techn ica l  d i r e c t i o n  of t h e  
Laboratory. 

D r .  Le.e DuBridge, President  of C I T Y  and Dr. W i l l i a m  Pickering,  
Director  of JPL, issued a j o i n t  statement p ra i s ing  the  p a s t  
a s soc ia t ion  wi th  the Department of t he  Army and t h e  new associ-  
acion with NASA. 
JPL has been due t o  the exce l len t  r e l a t ionsh ip  which has ex i s t ed  
between the  Cal i forn ia  I n s t i t u t e  of Technology and Army Ordnance. 
The Laboratory has been ab le  t o  develop a program which has 
consis ted of both supporting research  and veh ic l e  development. . . . With t h i s  background, JPL is uniquely w e l l  qua l i f i ed  t o  
s a t i s f y  t h e  requirenents  of t he  new space agency." 
News Release, n.d., JPLHF 3-191.) 

They observed t h a t  "niuch of t h e  success of 

(Caltech 

Dec. 6 The Army (ABMA-JPL), ac t ing  as the  agent f o r  NASA, launched the  
lunar  probe Juno I I - A ,  Pioneer 111. 
JPL payload contained seve ra l  experiments as w e l l  as test com- 
ponents f o r  the  Pioneer I V  payload, jncluding two r a d i a t i o n  
counters ,  two temperature sensors ,  a shu t t e r - t r igge r  mechanism 
designed t o  be t r ipped  by the  r e f l e c t i v e  l i g h t  of t he  moon, 
and an experimental despin device cons is t ing  of two weights 
a t tached t o  wires t h a t  were wrapped around the  payload. 

The 12.95-pound conica l  

F l igh t  
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Dec. 6 ob jec t ives  were: (1) t o  determine the  a c t u a l  f l i g h t  t r a j e c t o r y  
con t . by t racking t h e  probe, (2) t o  measure t h e  i n t e n s i t y  of cosmic 

r a d i a t i o n  between the  e a r t h  and t h e  moon, and (3) t o  test t h e  
i n f l i g h t  behavior of payload components t o  be used i n  f u t u r e  
probes. (Figure 8 . )  

Pioneer PI1 f a i l e d  t o  achieve escape v e l o c i t y  due t o  premature 
cutoff  of t h e  booster  s t a g e  coupled wi th  angular d i spe r s ion  i n  
t h e  high-speed upper s tages .  Nevertheless,  t h e  payload r o s e  
t o  a height  of 63,500 m i l e s  and w a s  success fu l ly  tracked by 
the  Goldstone s t a t i o n .  Moreover, t h e  62s2in mechsnism functioned 
properly,  and t h e  r a d i a t l o n  counters recurned high q u a l i t y  d a t a  
which e s t ab l i shed  t h e  exis tence of two s h e l l s  of r a d i a t i o n  about 
t!ie ear th:  
m i l e s  a l t i t u d e ,  and an  ou te r  b e l t  with its peak approximately 
10,000 m i l e s  from earth.  (JPL Technical Release No. 34-11-, 
3ioneer 111 and I V  Space Probes, January 29, 1960, 11; see a l s o  
NASA F i r s t  Semiannual Report, 3p. c i t . ,  15-16.) 

zn inner  b e l t  w i th  a peak i n t e n s i t y  a t  about 2,000 

Dec. 8 M r .  John Corson of McKinsey & Company contacted D r .  T.K. 
Gleman, NASA Administrator, and proposed expansion of t h e  
McKinsey study of NASA organizat ion t o  include thc Jet 
Propulsion Laboratory. H e  noted t h a t  "the n o s t  immediate 
and probably the  most time-consuming problzm is t h a t  of 
developing t h e  bas i c  r e l a t i o n s h i p s  t h a t  should ob ta in  be- 
tween JPL and uiajor elements of NASA headquarters,  pa r t i c -  
u l a r l y  SFD and Business Administration. 
large laboratory.  under con t r ac t  with a p r i v a t e  i n s t i t u t i o n ,  
p re sen t s  pro'uhms umrecedented by the experience of NACA 
with t h e  present  t h r e e  Research Centers. 
cussion, from John J. Corson, McKinsey & Co., I n c . ,  t o  
Dr .  T. K. Glennail, Administrator, NASA, Subject:  
Steps i n  Organization of t h e  Nat ional  Aeronautics and Space 
Administration," December 8, 1958, JPLHF 3-193.) 

Operation of a 

(Memo f o r  D i s -  

"Next 

Dec. 10 Based on p r i o r  Juno I V  development e f f o r t s ,  JPL submitted a 
proposal t o  NASA for dzvelopment of a 6CCO-pound-thrust s t o r a b l e  
propulsion system for use i n  an upper s t a g e  vehicle .  
from V.C. Larsen, Jr., JPL, t o  Albert  S i e p e r q D i r e c t o r  of 
Business Administration, NASA, December 10, 1958, JPLHF 2-816.) 

(Letter 

Dec. 17 An interagency planning meeting w a s  held among rep resen ta t ives  
of t he  DOD and NASA t o  formulate a National Launch Vehicle 
Prograin. The new ICBM launch v e h i c l e  combination, later known 
as Vega, was discussed as one of a family of veh ic l e s  NASA 
would l i k e  t o  see developed. Th2 single-burr. Agena-A upper 

I 
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Figure 8. Pioneer I l l  lunar probe 
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Dec. 17 
cont. a l s o  presented by t h e  m i l i t a r y  r ep resen ta t ives .  The Agena-A 

s t a g e  vehicle ,  under development by the  A i r  Force and ARPA, w a s  

rossessed only about one-half t h e  load-carrying a b i l i t y  of 
Vega; i ievertheless,  m i l i t a r y  r ep resen ta t ives  ind iza t ed  t h a t  
the) had no i n t e r e s t  i n  Atlas-Vega f o r  Air Force missions. 
mention w a s  made of any ARPA plans f o r  an uprated dual-burn 
Agena-B which w a s  roughly equivalent  t o  Vega.* 
"Vega Study Shows Early NASA Problems," Aviation Week, June 27, 
1960, 62, JPLHF 2-707; and, Paul Means, "Vega-Agena-B Mix-up 
Cost Millions, ' '  Missiles and Rockets, June 20, 1960, 19-20, 
J?LHF 2-754; a l s o ,  see remarks by T.K. Glennan, NASA-Industry 
Plans Conference, Ju ly  28-29, 1960, 2 ,  JPLHF 2-859; and, NASA, 
Report t o  t he  Committee on Science and Astronaiitics, House of 
Representatives,  Rev iew of t h e  Canceled A t l a E - V e c a  Launch 
Vehicle Development, December 1958 - Decemiler 1959, by t h e  
Comptroller General of t h e  United S t a t e s ,  A p r i l  1960, 7-8, 

No 

(Evert Clark, 

JE'LHF 2-1127.) 
6 

Dec. 18 NASA Order No. HS-41 w a s  issued t o  JPL providing a u t h o r i t y  
and funds f o r  continuing work on NASA programs. 
t o  NASA j u r i s d i c t i o n ,  JPL research and engineering develop- 
ment w a s  concentrated i n  t h e  f i e l d s  of l i q u i d  and s o l i d  
propel lants ;  guidance and c o n t r o l  systems; communications; 
aerodynamics; materials and s t r u c t u r e s ;  chemistry; physics;  
hea t  t r a n s f e r  and cooling; f l u i d  mechanics; instrument devel- 
opmsnt and instrumentation; combustion; and v e h i c l e  develop- 
ment and t e s t i n g .  
r e s p o n s i b i l i t y  f o r  designing, developing, engineering, in- 
s t a l l i n g  and operat ing the  Deep Space N e t ,  including provis ion 
of t h e  supporting research and development. necessary t o  main- 
t a i n  the N e t  a t  t h e  state-of-the-art  i n  space communications. 

Upon t r a n s f e r  ! 
p 

F 
$ 

t 3 E  
f 

I n  the communications area, JPL w a s  assigned 

[ 
3 

Dec. 19-20 A meeting w a s  held under t h e  auspices of t h e  NAS-SSB i n  Cambridge, 
Massack.usetts, t o  consider problems connected with t h e  d e t e c t i o n  
of extraterrestrial l i f e  and t h e  prevention of contamination of 
celestial  bodies during deep space explorat ion.  Present  a t  t h i s  
seminar were rep resen ta t ives  of the b io log ica l ,  astronomical, 
physical  and engineer! :g sciences;  t h i s  group, subsequently known 
as EASTEX, c i r c u l a t e d  i ts  proceedings i n  t h e  s c i e n t i f i c  community 

Present  at t h e  meeting were Brig. Gen. Homer A. Boushey, USAF; 
* 

Maj. Gen. 1J.W. Dick, Dept. of t h e  Army; Dr .  T. Keith Glennan, D r .  Abe S i l v e r s t e i n ,  
m-d M r .  d+.lton Rosen, NASA; D r .  Wernher von Braun, 3fr. Herman Koelle, and D r .  Ernst  
S tuhl inger  , AEMA; M r  . A. F. Donovan, Space Technqlogy Laboratories ; and M r .  W.H. 
Lawrence and Major R.L. Dennen, AFBMD. 

1 n n 
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c 

Dec. 19-20 
cont. 

as a S a s i s  f o r  f u r t h e r  d e l i b e r a t i o n  by o the r  i n t e r e s t e d  groups. 
(A preliminary conference on t h e  same sub jec t  had already been 
held a t  MIT on December 4 . )  
on t h e  Problen of Detection of E x t r a - t e r r e s t r i a l  L i f e ,  Held at 
M.I.T. December 19 and 20, 1958;" "Tentative Agenda," JPLHF 
2-1067b and 2-1067c; also, A Leview of Space Research, loc.  cit.) 

(Draft, "Discussions a t  t h e  Meeting 

During D r s .  Harold Urey and Robert Jastrow (see Nov. 10, 1958) v i s i t e d  t h e  
December o f f i c e  of Homer N e w e l l  a t  NASA Headquarters i n  Washington, D.C. 

They discussed t h e  s i g n i f i c a n c e  of t he  moon t o  any understanding of 
t h e  o r i g i n s  of t h e  s o l a r  system, pointed out  t h a t  NASA d i d  no t  have 
a firm program f o r  lunar  exp lo ra t ion ,  and convinced D r .  N e w e l l  t h a t  
such a program should be usdertaken. According t o  D r .  N e w e l l :  
Ranger Program w a s  i n  e f f e c t  born on [ t h a t ]  day. . .I1 Although 

mination t o  have a luna r  f l i g h t  program. Detailed planning f o r  
t h e s e  missions did no t  t ake  p l a c e  u n t i l  t h e  following summer and 
f a l l .  {H. N e w e l l ,  Memorandum f o r  t h e  F i l e s  e "Telephone Conference 
Report with Robert Cowen, Chr i s t i cn  Science Monitor," January 6 ,  
1965, JPLHF 2-730.) 

"The 

somewhat overstated,  perhaps, what w a s  born t h a t  day w a s  a deter-  / 

JPL design of a new generat ion s p a c e c r a f t  f o r  deep space missions,  
f i r s t  conceived f o r  f l i g h t  on a Juno i V  (see June 1958), w a s  
committed t o  employ t h e  sun as t h e  po in t  of r e fe rence  f o r  t h e  main 
a t t i t u d e  c o n t r o l  axis. 
be f ixed  i n  one pos i t i on ;  a l s o ,  i t  w a s  n o t  known whether t h e  e a r t h  
could be "seen" by sensors  onboard the  spacec ra f t  at p lane ta ry  
d i s t ances . )  The JPL Design R e v i e w  Board concurred i n  t h i s  d e c h i o n .  
These e a r l y  sttriies of missions and spacec ra f t  design ind ica t ed  
t h a t  u se fu l  lunar  and p l ane ta ry  experiments were marginally f e a s i b l e  

Thor-Able and Juno I V .  Consequently, by t h i s  date ,  JPL opinion 1 

2 
use of ICBM (100-ton-class) boos t e r s  f o r  f u t u r e  NASA deep-space 
missions,  even though t h e  r e l i a b i l i t y  r i s k  w a s  highelr with these  
more r ecen t ly  developed l a r g e r  rockets .  
t i g a t i n g  Committee Report, Testimony of J.D. Burke, loc.  c i t . ;  a l s o ,  
Ranger P ro jec t :  Annual Report f o r  1961, op. c i t . ,  2 . )  

: 

(This choice allowed t h e  s o l a r  panels  t o  

using weights afforded by IRBM (50-ton-class) boos t e r s  such as 

on t h i s  question coincided wi th  t h a t  held by NASA, and favored the  

.t 

ii 
I (JPL, RA-5 F a i l u r s  Inves- 

D r .  Hugh L. Dryden, NASA Deputy Administrator,  completed de l inea t ion  
of t h e  r o l e s  f o r  NASA Field Centers. A sharp d i s t i n c t i o n  w a s  made 
between the  Research Centers (Ames, Langley, Lewis )  and t h e  F l i g h t  
Centers (Goddard [no t  y e t  constructed]  and JPL).  A research and 
development r o l e  was assigned t o  t h e  former cen te r s ,  and f l i g h t  
p r o j e c t s  were assigned to t h e  lat ter.  Goddard assumed responsi-  
b i l t t y  f o r  e a r t h  o r b i t  missions,  while  JPL acquired t h e  deep space 
missions. (W.R. Cor l i s s ,  d r a f t  of Chapter I V ,  "Space Science and 
Applications," August 2 3 ,  1968, 10-11, JPLHF 2-734. )  
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During 
December 
con t . 

D r .  W.H. Pickering submitted a proposed "Agreement on P r i n c i p l e s  
f o r  Operating t h e  Jet Propulsion Laboratory by t h e  Ca l i fo rn ia  
I n s t i t u t e  of Technology,'' t o  D r .  T.K. Glennan, NASA Administrator. 
Discussion of t h e  agreement w a s  deferred pending f u r t h e r  study of 
t h i s  s u b j e c t  by NASA Headquarters. (Letter, T.K. Glennan t o  
W.H. Pickering, December 23, 1958, p l u s  e n c l m u r e ,  JPLHF 2-817a.) 

.- 

. 

t 

4 

r 

f 
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Jan. 1 The physical  p l a n t  of JPL w a s  t r a n s f e r r e d  from t h e  U.S. Army t o  
NASA ownership. 
phased out  during 1959-1960. (U.S. Congress, House of Rep- 
r e s e n t a t i v e s ,  Inves t iga t ion  of P r o j e c t  Ranger: Hearings before  
the Subcommittee on NASA Oversight of t he  Committee on Science 
and Astronautics,  88th Congress, 2nd Session, Washington, D.C., 
1964, 212, testimony of James Webb.) 

JPL work under t h e  Army Ordnance con t r ac t  w a s  

Jan. 2 The U.S.S.R. launched Luna I (later redesignated "Xechta") on a 
luna r  t r a j e c t o r y .  

moon's magnetic f i e l d  and r a d i o a c t i v i t y ,  and p a r t i c l e s  i n  t h e  
i n t e r p l a n e t a r y  sedium. 
and went h t o  o r b i t  around the sun; neve r the l e s s ,  it became the 
first v e h i c l e  t o  escape the e a r t h ' s  g r a v i t a t i o n s 1  a t t r a c t i o n .  
event increased t h e  debate over Soviet  space c a p a b i l i t i e s  and t h e  
need €or  a U.S. deep space program, as w e l l  as producing s t rong  
counter-arguments t h a t  Luna I was a c t u a l l y  a hoax (see A p r i l  11, 
1959). (U. S . Congress, House of Representatives , The F i r s t  Soviet  
Moon Rocket, Report of t h e  Committee on Science and Astronaut ics ,  
86th Congress, 1st Session, H.R. No. 1086, Washington, D.C., 
August 31, 1959, 6; a l s o ,  Wilson, IGY, The Year of t h e  New Moons, 
op. cit., 72.) 

The spacec ra f t  c a r r i e d  m e t a l  pennants emblazoned 
wi th  the Soviet  coa t  of arms, and instruments f o r  measuring t h e  * -  

The craft missed t h e  mcwn by 3,728 m i l e s  - 

d.- 

The 

The House S e l e c t  Committee on Astronaut ics  and Space Exploration, 
on t he  las:  day of i ts  exis tence,  adopted a r e s o l u t i o n  urging a l l  
poss ib l e  speed i n  t h e  launching of another U.S. space probe. 
F i r s t  Soviet  Moon Rocket, loc.  cit.) 

(The 

-t 

Jan. 3 Pres iden t  Eisenhower issued a statement congratulat ing t h e  Soviet  

1 s c i e n t i s t s  and engineers responsible  €or Luna I. (Ibid.)  

Jan. 5 NASA authorized the General E l e c t r i c  Company t o  commence charging 
c o s t s  f o r  development of t h e  Vega second-stage engine preceding 
issuance of a contract .  
NASA Problems," op. c i t . ,  62,)  

(Evert  Clark,  "Vega Study Shows Early 

JW. 10 NASA and the  DOD'reached ag remen t  on a "National Program t o  Meet 
S a t e l l i t e  and Space Vehicle Tracking and Strrveil lance Requirements 
f o r  FY 1459 and FY 3.960.'' The agreement provided f o r  t h e  d i v i s i o n  
of r e s p o n s i b i l i t i e s  between NASA and the  DOD f o r  a l l  areas of 
t racking and d a t a  acqu i s i t i on ,  f o r  t h e  order ly  a l l o c a t i o n  and 
development of new tracking s t a t i o n s ,  and j o i n t  t racking support ,  
wherever necessary,  f o r  t h e  space programs of each agency. The . .  



82 

1959 

Jan. 10 agrsement w a s  signed by T. Keith Glennan, NASA, and M r .  N e i l  
cont . McElroy, Secretary of Defense. I n  addi t ion,  four  a d d i t i o n a l  

t racking and d a t a  a c q u i s i t i o n  s t a t i o n s  were approved f o r  deep 
space communications and broad-band d a t a  readout,  t o  be located 
overseas. 
ARPA, with provis ion f o r  t he  exchange of commo~, data .  
F i r s t  Semiannual Report, op. c i t . ,  23.) 

Two s t a t i o n s  w e r e  t o  be operated by NASA and two by 
(NASA, 

Jan. 12 A new R e l i a b i l i t y  Sect ion w a s  e s t ab l i shed  a t  JPL. (IOM, 
W.H. Pickering t o  A l l  Supervisors,  Subject: Formation of 
R e l i a b i l i t y  Sect ion,  January 12, 1959, JPLHF 3-218.) 

The Fourth Lunar and Planetary Exploration Colloquium w a s  held a t  
G r i f f i t h  Observatory i n  Los  Angeles. Dr .  Dinsmore A l t e r  of t h e  
Observatory s t a f f  presented a paper on "The Alphonsus Story" which 
reviewed Soviet  and American observat ions of outgassing i n  t h a t  
l una r  crater (see November 3,  1958). (Proceedings, Vol. I, No. 4, 
op. c i t . ,  19 f f . )  

Jan. 15 J o i n t  proposals f o r  t h e  Atlas-Vega second s t a g e  were submitted 
tc i  NASA by Convair (spaceframe s t r u c t u r e )  and G . E .  ( f o r  modifi- 
ca t ion  of t h e  X405 rocket  engine t h a t  would be used i n  t h e  
Convair second-stage) . 
Millions," op. c i t . ,  20; a l s o ,  Review of t h e  Canceled Atlas-Vega, 

(Paul Means, "Vega- Agena-B Mix-up Cost 

OP. c i t . ,  14-15.) 

Jan. 16 The Air Force issued Contract Change No. 8 t o  Lockheed t o  i n i t i a t e  
a study and test program t o  i n v e s t i g a t e  t h e  p a r m e t e r s  and 

methods required t o  provide a restart capabili ty" '  f o r  t h e  second- 
s t a g e  Iiustler-Agena b o o s t e r - s a t e l l i t e .  The Agena A, then under 
development, did n o t  possess t h i s  f e a t u r e ,  and provls ion of 
increased tank c a p a b i l i t y  and engine restart c a p z b i l i t y  would 
provide a v e h i c l e  roughly equivalent t o  t he  proposed NASA A t l a s -  
Vega launch veh ic l e  system (see December 17, 1958). Paul  Means, 
"Vega-Agena-B Mix-up Cost Mill ions ," loc .  c i t  , ; a l s o  seeview of 
t h e  Canceled A t l a s - V e z ,  op. c i t . ,  34.) 

I 1  1 

Jan. 19 NASA issued Request HS-120 t o  ABM d i r e c t i n g  t h a t  t h a t  organizat ion 
support  JFL i n  i ts  Space F l i g h t  Program Study ( indicated earlier 
i n  November 1958). (AOMC, S a t e l l i t e  & Space Program Progress 
Report for NASA, OP. c i t .  , 9.) 

Jan. 20 D r .  Lloyd V. Berkner, addressing the American Geophysical Society,  
suggested t h e  probable p a t t e r n  deep space explorat ion would 
follow: (1) lunar  and i n t e r p l a n e t a r y  probes t o  .the moon, Mars, 
Venus, and perhaps c l o s e  t o  the  sun, t o  t ransmit  back s c i e n t i f i c  
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Jan. 20 information; (2) hard landings of experiments one the  moon and 
cont. p l ane t s ;  and (3) s o f t  landings of experiments, w i th  p o s s i b l e  

automatic r e t u r n  of such veh ic l e s  t o  ea r th .  
i n  Space 1959-1969, op. c i t . ,  supra,  a t  November 18, 1957, 26.) 

(The Next Ten Years 

D r .  Homer E. N e w e l l ,  NASA, A s s i s t a n t  Director  f o r  Space Sclences,  
Off ice  of Space F l i g h t  Development, determined t h a t  t h e  following 
th ree  science working groups would be formed i n  o rde r  t o  prepare 
payload packages f o r  satellites and space probes: (a) an 
astronomy working group on r a d i a t i o a  observation, (b) a working 
group t o  study the moon, and (c) a working group t o  study magnetic 
f i e l d s  and plasmas i n  space. (Dr.  Homer E. N e w e l l ,  Jr., 
“Miscellaneous Notes,” January 20, 1959, 2-3, JPLHF 2-1760.) 

NASA released A National Space Vehicle Program, prepared by the  
Launch Vehicle Group i n  t h e  Of f i ce  of Propulsion, and w r i t t e n  
by M i l t m  Rosen and Abraham Hyatt .  

Program w a s  formulated a f t e r  d i scuss ion  and consu l t a t ion  wi th  
agencies of t he  Department of Defense, p r i n c i p a l l y  t h e  Advanced 
P r o j e c t s  Research Agency ( s i c ) ,  t he  Department of t h e  Air Force, 
and the Uepartmmt of- t he  Army. Exis t ing and planned p r o j e c t s  
of t h e  Department of Defense i n  t h i s  area, including those in-  
tended f o r  m i l i t a r y  missions, have been taken i n t o  account with 
t h e  purpose of  avoiding any unnecessary dup l i ca t ion  of e f f o r t . ”  
(p .  1.) The f i r s t  general  purpose v e h i c l e  of t h e  Nat ional  
series w a s  i d e n t i f i e d  as The Vega; t h e  document r e f e r r e d  t o  t h e  
A i r  Force Atlas-Hustler (\gena A) not ing t h a t  it would have only 
h a l f  t he  load carrying c a p a b i l i t y  of Vega (p. 3). 
w a s  made of an uprateci Atlas-Hustler (Agena B--see January 16, 

Jan.  27 

The r e p o r t  w a s  d i r e c t e d  t o  
t h e  P res iden t  and a s se r t ed  t h a t  “ t h i s  National Space Vehicle -- 

No mention 

1959). It w a s  i n  t he  preparat ion of t h i s  r e p o r t  t h a t  t h e  Launch 
Vehicle Group generated the concept of t h e  Atlas-Vega launch 

; 
f 
i .c 

vehicle .  
nology Preliminary Draft  , December 27, 1968 I. ) 

Firm s p e c i f i c a t i o n s  f o r  an Atlas-Able Lunar probe (see During 
November 1358) were submitted t o  NASA by STL and , W C .  
Interview with George Mueller, loc .  c i t . )  

JPL requested t h a t  NASA e s t a b l i s h  a pol icy t o  handle release of 
t he  s c i e n t i f i c  d a t a  r e s u l t i n g  from experimeits c a r r i e d  out  on 

(Memo, M. Rosen t o  E.M. me, Comnent on Ranger Chro- 

(Emme, 

board space vehicles .  Should d a t a  be d i s t r i b u t e d  as soon as pos- 
s i b l e ,  o r  should t r a d i t i o n  be. followed and t h e  d a t a  withheld u n t i l  
t he  s c f e n t i s t  i n  charge has had an opportunity t o  thoroughly 
analyze the  d a t a  and publish h i s  f indings? 
t o  T.K. Glennan, January 27, 1S59, JPLHF 2-818.) 

? 
3 

4 

‘i P 

f (Le t t e r ,  W.H. Pickering 
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Jan. 30 NASA authorized JPL $2 m i l l i o n  f o r  coi-tinued development of 
t h e  6000-pound-thrust s torable-propel lant  engine t o  be employed 
i n  the Vega t h i r d  s t a g e  (see December 10, 1958). Review of t he  
Canceled Atlas-Vega, op . c i t  . , 16. ) 

With t h e  commitment t o  "Vega Program'' formalized a t  NASA, JPL 
and NASA agreed t o  u t i l i z e  t h i s  veh ic l e  f o r  t h e  next a v a i l a b l e  
planetary oppor tun i t i e s ,  &. , Mars i n  October of 1960, and Venus 
i n  January of 1961. This decis ion was reinforced by t h e  p r i o r  
JPL design e f f o r t s  a l ready expended on spacec ra f t  f o r  i n t e r -  
planetary f l i g h t s  (planned f o r  t h e  Juno I V  i n  1958). (JPL, 
"RA-5 F a i l u r e  Inves t iga t ing  Committee Reports," testimony of 
J . D .  aurke, l o c .  c i t . )  

During 
January 

The House S e l e c t  Committee on Astronautics and Space Explo- 
r a t i o n  issued its r e p o r t ,  The Next Ten Years i n  Space 1959-1969. 
I n  a statement prepared f o r  t h i s  document, D r .  W. H. Pickering,  
Director  of JPL, observed t h a t  "inadequacy of planning, pa r t i c -  
u l a r l y  t h a t  of a long-range na tu re ,  may w e l l  prove t o  b e  our most 
s e r i o u s  handicap . . . i n  t h e  next ten yea r s  of t h e  Space Age. 
Impract ical ly  conceived missions having l i t t l e  chance of success 
because of premature scheduling which is based on the  use of un- 
proven components i n  the  very e a r l y  s t a g e s  of development can 
have a most demoralizing e f f e c t  on those involved i n  a program." 
(133) The in t roduc t ion  t o  t h i s  document, prepared by t h e  
committee s t a f f ,  summarized caveats gleaned from testimony 
noting: "It is  an  i n t e r e s t i n g  commentary t h a t  most of t h e  
s c i e n t i s t s  questioned by t h e  committee suspected t h a t  t h e  biggest  
space problem of t h e  f u t u r e  might l i e  less with technology than 
with t h e  a t t i t u d e  of t h e  people. . . .I1 (17) 

Feb. 1 Modifications and add i t ions  t o  t h e  TRAC(E) communications and. 
d a t a  handling n e t  (derived from experience gained i n  the  Pioneer 
- 111 f l i g h t )  were completed, and tests of t he  revised system began 
preparatory t o  t h e  launch of Pioneer I V .  (JPL, Space Programs 
Sumiary No. 2, f o r  t h e  per iod January 15 through March 15, 1959, 
Pasadena, A p r i l  1, 1959, 38.) 

Feb. 3 I n  response t o  suggestions from NASA t h a t  t he  United S t a t e s  
should aove t o  launch some space ' 'spectaculars ,I1 JPL proposed 
t h a t  NASA consider u t i l i z i n g  seve ra l  of t he  Atlas-Able f l i g h t s  
t o  attempt hard landings o r  p a r t i a l l y  slowed impacts on the 
mooc. (Letter, W.H. Pickering t o  A. S i l v e r s t e i n ,  February 3, 
1959, JPLHF 2-827.) (See January 2, 1959.) 

m 
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Feb. 3 NASA issued a supplemental agreement, t o  i ts  cont rac t  with 
con t . McKinsey and Co. (NASw-1, dated October 10, 1958) f o r  manage- 

nent  s tud ie s .  The agreement increased t h e  scope of the  con- 
tract  t o  include (1) NASA r e l a t ionsh ips  with JPL, and (2) t he  
r o l e  of 2 NASA Western Operatin% Office.  
Agreement fram NASA t o  McKinsey and Company, Inc . ,  February 3,  
1959, adding Amendment No. 1 t o  NASA Contract NASw-1, JPLHF 

(Letter Supplemental 

3-195 .) 

Feb. 5 A NASA ad hoc Working Gro+ on Lunar Explorations,  chaired by 
D r .  Robert Jastrow, m e t  f o r  :he f i r s t  t i m e  a t  JPL. I n  attendance 
were R. Jastrow, "H.C. Urey, Jia Arnold, Frank Press, Harrison 
Brown, et. al." Those i n  a t tendance considered what experiments 
could be  conducted from capsules  a f t e r  'mpact o r  hard landings 
on t h e  lunar  surface.  Action items reco,Zmended t o  i?ASA were: 
(1) develop s u i t a b l e  vehic les  f o r  carrying c u t  a lunar  hard 
landing mission, and (2) support  development oE luliar seismo- 
graph and communications f o r  use  i n  a hard-landing capsule.  
This working group continued t o  opera te  throughout 1359, con- 
t r i b u t i n g  concepts f o r  tirc s c i e n t i f i c  explorat ion of t he  moon, 
and ac t ing  as a poin t  of coiltact between NASA and the  U.S. 
s c i e n t i f i c  community. (N.W. Cunningham, Lunar Science 
Chronology, "Working Group on Lunar Explorations, ' '  January 15, 
1965, 1; a l s o  Letter, W.H. Pickering t o  A. S i l v e r s t e i n ,  
December 17, 1959, JPLHF 2-803.) (See During December 1958, 
and January 20, 1959.) 

Feb. 6-7 Xembers of NASA and JPL m e t  at NASA Headquarters t o  e s t a b l i s h  
Vega management r e s p o n s i b i l i t i e s .  A dec is ion  was  reached t h a t  
JPL  should a c t i v e l y  superv ise  and i n t e g r a t e  t h e  technica l  s i d e  
f o r  NASA, and no t  simply monitor t h e  e f f c r t s  of GE and Convair. 
(C. I. Cummings , "Summary of Conference, NASA Headqslarters , 
February 6 and 7,  1959," February 9, 1959, JPLHF 2-828.) 

The name Vega was assigned t o  the  NASA three-stage space boos ter  
cons is t ing  of an Atlas f i r s t  s t age ,  G.E.-Convair second s t a g e ,  
and JPL t h i r d  s tage .  ( I O M  t o  A l l  Supervisors from J.E. Froehlich,  
Subject:  N a m e  for Space Vehicle, February 11, 1959, JPLHF 3-219.) 

Feb. 10 M r .  Milton W. Rosen a t  NASA proposed a management plan f o r  Vega 
which consis ted of :  
sh ip  between NASA and JPL, (2) d i r e c t  cont rac t ing  between NASA 
and Convair and between NASA and G.E. Co. for  Vega vehic l r  - and 
engines,  (3) assumption of r e s p o n s i b i l i t y  by JPL f o r  systee 
in t eg ra t ion  including vehic le ,  payload, and t racking ,  and (4) 
assignment of a p ro jec t  manager by NASA t o  represent  Headquarters 
i n  r e l a t i o n  with JPL and o ther  cont rac tors  on Vega. 
Memo frcm M.W. Rosen t o  A H y a t t ,  February 10, 1959, JPLHF 2-1494.) 

(1) es tabl ishment  of an operat ing r e l a t ion -  

(NASA, 

-1 
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Feb. 11 Maj. Gei2aral Bernard A. Schriever,  Commander of BMD, addressed 
a letter t o  USAF Chief of S t a f f  General Thomas D. White recom- 
mending construct ion of another Atlas launch s t and  a t  Cape 
Canaveral, F lo r ida ,  t o  accommodate planned USAF, ARPA, and 
NASA f l i g h t s .  
u t i l i z a t i o n  f o r  tl.3 NASA Atlas-Vega. (Clark,  op. c i t , ,  6 4 . )  

This letter apparently d id  no t  request  s t and  

Discussians continued a t  NASA Headquarters as t o  whether JPL 
should a c t i v e l y  supe rv i se  primary work or? t he  Vega prcgram o r  
act s o l e l y  as a t echn ica l  monitor f o r  con t r ac t s  placed a t  
Convair and elsewhere. (NASA, Memo f o r  the Administrator,  by 
A.F. S i epe r t ,  February 11, 1959, JPLHF 2-1783.) 

I n  response t o  t h e  r eques t  of January 27, NASA Headquarters 
i n f o m e d  JPL t h a t  "we favor  t h e  earliest poss ib l e  pub l i ca t ion  
of reduced [ s c i e n t i f i c ]  da t a ,  There w i l l  be of course some 
inadvertent  e r r o r s  which w i l l  have t o  be corrected b u t  t h e  
advantages of. e a r l y  pub l i ca t ion  c l e a r l y  outweigh t h e  dis-  
advantages. . . .I1 (NASA, let ter from H.L. Dryden t o  W.H. 
Pickering, February 11, 1959, JPLHF 2-1784.) 

Feb. 1 4  The second meeting of t he  NASA Working Group on Lunar Explo- 
r a t i o n s  w a s  he ld  i n  Washington, D.C. Proposals were requested 
f o r  r a d i o a c t i v i t y  (gamma r a y ) ,  seismometer, magnetometer, and 
X-ray fluorescence exper imena  f o r  use i n  lunar  spacec ra f t .  
The Working Group recommended immediate a c t i o n  t o  s o l i c i t  t hese  
proposals. (N.W. Cunningham, Lunar Science Chronology, loc.  c i t . )  

c 

Feh. 19 D r .  Homer E. Newell, A s s i s t a n t  Director  of Space Sclences i n  OSZD, 
es t ab l i shed  t e n t a t i v e  sc l ence  object ives  f o r  Vega lunar  f l i g h t s :  

For lunar  probe missions,  both lunar  satell i tes and s o f t -  
landing probes are required.  A lunar satel l i te  with a 
pe r i lune  (dis tance of c l o s e s t  approach) of 50 t o  100 
m i l e s  would i n v e s t i g a t e  c i s l u n a r  r a d i a t i o n  i n t e n s i t i e s  
and magnetic f i e l d s ,  would scan the lunar  su r face  i n  t h e  
v i s i b l e  and infra-red,  and would conduct spectroscopic  
measurements of t he  moon's r e s i d u a l  atmosphere. 
t i v e s  of t he  luna r  s o f t  landing include seismological 
explorat ion,  eco log ica l  s t u d i e s ,  and measurements of 
su r f ace  composition and s t r u c t u r e ,  atmospheric and i o n i c  
composition and s t r u c t u r e ,  and e l e c t r i c  and magnetic 
f i e l d s  . 

Objec- 

Later i n  the year ,  ,urith a change i n  emphasis t o  lunar  explo- 
r a t i o n  i n  NASA's unmanned deep space program, t h e  Vega space- 
Cra f t  was i n  f a c t  designed as a lunar  o r b i t e r .  (NASA, Lema 
from H.E. N e w e l 1  t o  M.W. Rosen, February 20, 1959, JPLHF 
1785a; a l so ,  enclosure t o  above e n t i t l e d ,  "Notes, Tentat ive 
Objectives f o r  P r o j e c t  Vega," February 1.9, 1959, JPLHF 2-1785b.) 

1 
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Feb. 2 1  Responding t o  the  SSB EASTEX seminar arid proceedings ( S ~ C  

December 19-20, 1958), D r ,  Joshua Lederberg (a l so  ac t ing  i:nder 
SSB sponsorship) formed a comparable group oil the  West Coast 
(WESTEX) which he ld  i ts  f i r s t  meeting t h i s  da te .  (Sub- 
sequent ly ,  meetings of WESTEX took p lace  i n  March, May and 
September 1959.) 
t he  establishment of b io lng ica l  requirements f o r  space probe 
s t e r i l i z a t i o n .  (A Review of Space Research, op. c i t . ,  13-13; 
a l so ,  letter from W.H. Pickering t o  H.E. N e w e l l ,  February 25, 
1959, JPLHF 2-850.) 

WESTEX se l ec t ed  as t h e  most press ing  problem 

Feb. 23 The t h i r d  meeting of the  NASA Working Group on Lun.ar e;rplo- 
r a t ions  convened. "In attendance w e r e  J i m  Arnold, Marvin Van 
D i l l a ,  Charles S o m t t ,  e t .  al." The Group recornended t h a t  
NASA p lace  a gamma-rzy spectrometer on lunar  sy icecraf t .  
(N.W. Cunningha, Luriar Science Chronology, loc.  c i t . )  

Representatives frcm JPL and Convair m e t  t o  decide guidance 
r e s p o n s i b i l i t i e s  of t he  Vega cont rac t .  It was decided Chat 
JPL would be responsible  f o r  developing, procuring and in-  
s t a l l i n g  t h i r d  s t a g e  guidance and would be respons ib le  f o r  
system in t eg ra t ion  of t he  guidance i n  the  f i r s t  :in3 second 
s tages .  (NASA, memo from R. Snodgrdss t o  R. Rosen, Fe5- 
ruary 26, 1959, JPLHE' 2-1495.) 

Feb. 24 Space Handbook: Astronaut ics  and its Applicatlc?.., prepared as 
a St.iff Report f o r  t h e  Rouse Se lec t  Committee on Astronaut ics  
and Space Exploration, w a s  re leased  f o r  d i s t r i b u t i o n .  
document w a s  w r i t t e n  by a ;:ea from the  RAND Corporaticn and 
ccnta ins  one of t h e  most thorough surveys of a s t ronau t i c s  and 
i t s  p a t e n t i a l  appl ica t ions  ava i l ab le  a t  t h a t  t i m e .  Sc i e ,n t i f i c  
ob jec t ives  suggested f o r  a lunar program included: low and 
high resolucion photographs or' the  moon's sur face ,  the  accura te  
measurement of the. m o n ' s  ndss, its magnetic f i e l d ,  t he  com- 
pos i t i on  and p rope r t i e s  of i ts  atmosphere and c r u s t ,  t he  sur face  
temperature and r ad ioac t iv i ty ,  and seismic p rope r t i e s  of t h e  
i i i t e r io r .  (pp. 215-216) 

The 

Feb. 26 JPL submitted proposals t o  NASA €or s c i e n t i f i c  packages t o  he 
ca r r i ed  on lunar missions out l ined  et: t he  February 1 4 ,  19S9 
meeting i n  Washing:m, D.C. on lunar  a d  planetary sur faces .  
(Le t te r ,  V.C. Larsen, Jr., JTL, t o  D r .  Robert Jastrow, 5'eb- 
ruary 26, 1959, JPLHP 2-829.) 

The f i r s t  A i r  Force-Lockheed Agena A was launched i n t o  e a r t h  o r b i t  
from the  Vandenburg lalmcch complex i n  Cal i forn ia .  
boosted vehic le  w a s  designated Disc.ovcrer I; subsequent Atlas-Agena A 
f l i g h t s  were f i r s t  launched from Cape Canaveral i n  Plcarida. 

Feb. 28 
T h e  Thor- 
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_- !. During Preliminary Vega spacec ra f t  design was i n i t i a t e d .  (N.W. 
February Cunningham, Ranger Progran Chronology, Apr i l  22, 1064, JPLHF 2-650.) 

The design concepts w e r e  o r i en ted  toward planetary f l i g h t s  
r a t h e r  than lutar f l i g h t s .  

A j o i n t  t echn ica l  tram of MA-NASA s p e c i a l i s t s  v i s i t e d  
Australia with the  dua l  purpose of s e l e c t i n g  a s u i t a b l e  s i te  
f o r  t he  i n s t a l l a t i o n  of an 85 f o o t  "dish" antenna, similar t o  
one i n  operation at Goldstone, Ca l i fo rn ia ,  and of reaching 
t e n t a t i v e  technic-a1 agreement upon t h e  operat ion of such 
equipneat by Austral ian t echn ica l  teams from Weapons Research 
Establishment. I n  all, seven p o t e n t i a l  "dish" sites w e r e  
inspected, sketched, and photographed on the Woomera T e s t  
Range with an area nea r  I s l and  Lagoon considered t h e  most 
adequate. - of t3e Austral ian Cooperation i n  Space, NASA HHN-82, May 1969, 

(Edward h. Wzlters, Comment Edi t ion,  The Origins  

1 7 ,  JPLHF 5-195.) 

Mar. 1 NASA entered i n t o  Contract NASw-45 wi th  Conxiair (Astronautics) 
Division of General Dynamics Corp., f o r  (1) t h e  design, develop- 
ment, manufacture and test of e i g h t  Vega second s t a g e  veh ic l e s ,  
(2) design of modifications t o  the  Atlas t o  make i t  compatible 
with t h e  Vega second s t a g e ,  and (3) launching of e i g h t  complete 
Atlas-Vega vehicles.  NASw-45, however, w a s  n o t  executed u n t i l  
Kay 21, 1959. (Review of t he  Canceled Atlas-Vega, op. c i t . ,  
12-15. ) 

406,COO miles. (NASA, F i r s t  Semiannual Report t o  t he  Conaress, 
op. c i t , ,  17;  and, JPL Technical Release No. 34-16, Pioneer TI1 
2nd I V  Space Probes, Pasadena, January 29, 1960, 11, JPLHF 2-568.) 

Mar. 9-10 CETEX I1 convened, examined the  problem of space contamination, 
and reviewed and modified i ts  o r i g i n a l  r e p o r t  (see May 12-13, 
1958). CETEX reported t c  t h e  ICSU t h a t  t he  contamination problem 
was an i n t e g r a l  p a r t  of t h e  d u t i e s  assigned t o  COSPAR. (A Review 
of Space Research, OP. c t t . ,  10-12; r e p o r t  of CETEX I1 Proceedings 
appear i n  Nature, Apr i l  4, 1959, 925-925.) 

Mar. 3 Juno 11-Pioneer I V  lunar  probe w a s  launched toward t h e  moon. 
The small conical  probe, txenty inches long and n ine  inches i n  
diameter a t  the base, weighed 13.4 pounds and c a r r i e d  two Geiger- 
Mueller cubes t o  measure r a d i a t i o n ,  and a photo-electr ic  sensor  
t o  be t r iggered by r e f l e c t e d  l i g h t  from t h e  moon. 
ve loc i ty  w a s  less than planned, and t h e  probe missed the  moon by 
37,000 miles; t h e  l ight-sensor d id  nol. operate  s i n c e  it w a s  
designed t o  work a t  a m a x i m u m  range of 20,000 m i l e s .  Pioneer I V  
went i n t o  o r b i t  around t h e  sun and w a s  tracked t o  a d i s t b i c e  of 
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The NfisX Space Science Division i n  OSFD i s sued  plans f o r  a 
United S t a t e s  Space Sciences Program. F ie lds  involved wcre 
Atmospheres, Ionospheres, Energet ic  P a r t i c l e s ,  Electric and 
Magnetic F ie lds ,  Grav i t a t iona l  F i e lds ,  Astronomy, and Bio- 
sciences.  (NASA, "The United S t a t e s  Nat ional  Space Sciences 
Pragram," March 12, 1959, JPLHF 2-1925.) 

COSPAR convened and, i n  accordance wi th  i n s t r u c t i o n s  from the  
ICSU, acknowledged the CETEX I1 r e p o r t  and assumed r e s p o n s i b i l i t y  
f o r  t h e  contamination problem from CETEX. The U.S. and t h e  
U.S.S.R. w e r e  asked to  consider methods f o r  avoiding extra-  
terrestrial contamination. The U.S. de l ega te  communicated t h i s  
request  t o  t h e  NAS Space Science b a r d  f o r  act ion.  
of Space Research, op. c i t . ,  10-13.) (See November 14-15, 1958.) 

( A Revj-ew 

D r s .  J.R. Arnold, E.C. Anderson and M.A. Van D i l l a  submitted a 
proposal t o  NASA t o  ob ta in  a gamma ray  spectrum of t h e  moon. 
(JPL, memo frem A.E. Metzger t o  R.C. H a l l ,  Comments on Ranger 
Chronology, January 8, 1970.) 

The first test of a f u e l  cooled develoFmenta1 model of t h e  6K 
engine w a s  conducted at JPL (A. B r i g l i o  Jr., loc.  cit.) 

NASA Contract NASw-30 w a s  agreed upon with G.E. f o r  modification 
of t he  Model X405 l iquid-propel lant  Vanguard f i r s t  s t a g e  rocket  
engine and f o r  de l ive ry  of eleven of t h e  r e s t a r t a b l e  engines 
and s p a r e  p a r t s  far use as second s t a g e  engines i n  t h e  Vega 
second s t a g e  vehicle.  NASw-30, valued a t  approximately f i v e  
mi l l i on  d o l l a r s ,  w a s  executed on March 24, 1959 a d  provided 
f o r  payment of c o s t s  " ' incurred i n  t h e  performance of t h i s  

(NASA, F i r s t  con t r ac t  s t a r t i n g  on Januciry 5, 1959. . . 
Semiannual Report t o  t he  Congress, op. c i t . ,  26; a l s o ,  Rev iew 
of t h e  Canceiaa Atlas-VeEa, loc .  c i t . )  

* 11 

JPL n o t i f i e d  NASA Headquarters t h a t  i t  would commence formal 
work on the  Vega Program on March 30, and Lequested t h e  necessary 
au tho r i za t ion  and funds by t h a t  date .  
t o  T.K. Glennan, March 23,  1959, JPLHF 2-830.) 

(TWX, W.H. Pickering 

Amplifying on the TWX of t he  previous day, D r .  W.H. Pickering 
informed D r .  Glennan t h a t  f a i l u r e  t o  execute necessary con- 
tracts f o r  t h e  Vega Program would mean t h a t  the Mars 1960 
f l igh t .  would not  b e  obtained, with r e s u l t i n g  lo s s  of p r e s t i g e  
f o r  a l l  concerned; and second, t he  Vega schedule would s l i p  
c lose t o  planned Centaur f l i g h t s  and, t he re fo re ,  "a powerful 

(Le t t e r ,  W.H. Pickering t o  T.K. Glennan, March 24, 1959, 
argument w i l l  be presented t h a t  Vega is unnecessary. . . . I f  

JPLHF 2-831. ) 

I c 
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Mar. 26 NASAnade a v a i l a b l e  t o  JPL $3 m i l l i o n  i n  i n i t i a l  funding f o r  
development of t h e  Atlas-Vega t h i r d  s t a g e  spaceframe, guidance, 
and i n j e c t i o n  spacec ra f t  (see January 36, 1959). (Review of t h e  
Canceled Atlas-Vega, op. c i t . ,  16.) 

The U.S.S.R. Academy of Sciences anriounccd plans t o  explore t h e  
mom and n e a r e s t  p l ane t s  be fo re  t h e  exp i r a t ion  of th-. cu r ren t  
seven-year plan (1958-i4b5). (NASA, memo from Robert Jastrcw t o  
H.E. N e w e l l ,  Apr i l  20, 1959, JE'LHF 2-1927.) 

During 
March 

McKinsey and Co., Inc.  r e l eased  its r e p o r t  LiASA-JPL Relation- 
sh ips  and Role of t h e  Western Coordinating Office.  The 
document recommended t h a t  JPL be given a f a i r  measure of 
ope ra t ive  freedon;, and t h a t  NASA and JPL mutually ag ree  
upon "what elements of its [NASA's] program can b e s t  b e  
performed by JPL." (Sec.Z(a) , p. 1-3.) 

S i t e  s e l e c t i o n  w a s  completed f o r  t h e  second 85-foot antenna 
(Fcho s t a t i o n )  at t h e  Goldstone Tracking f a c i l i t y  i n  t h e  

Mohave dese r t .  (9SN F a c i l i t y  Act ivat ion Dates , undated, 
JPLHF 2-3-41. ) 

Apr. 4 NASA issued a planned launch schedule f o r  e i g h t  Atlas-Vega 
f l i g h t s .  
beginning i . August of 1960. 
op. c i t . ,  5.) 

F l i g h t s  w e r e  t o  be conducted a t  two-month intervals, 
(Review of Canceled Atlas-Vega, 

Apr. 7 NASA and ARPA presented t h e i r  planned scheduling of f l i g h t s  
from t h e  Missile T e s t  Ranges a t  a j o i n t  meetiag between rep- 
resentatives of NASA, AFBMD, and STL. Some i n i t i a l  comparisons 
were made between t h e  ARPA and NASA f l i g h t  schedcles,  and it  
w a s  agreed t h a t  a j o i n t  meeting of t h e  Range people, ARDC, BMD, 
and NASA w a s  needed a t  an e a r l y  d a t e  t o  r e so lve  d i f f e rences .  
(JPL is ind ica t ed  as t he  t echn ica l  d i r e c t o r  of t h e  Vega Pro- 
gram.) 
STL, Apr i l  7 ,  1959, JPJLHF 2-806.) 

(NASA, Notes of Meetfag with Eepresematives  of BMD - 
(See February 11, 1959.) 

With formal establishment of t h e  Vega P r o j e c t  under t e c h n i c a l  
d i r e c t i o n  of t h e  Laboratory, D r .  W.H. Pickering assumed t h e  
pos i t i on  of Acting P r o j e c t  Diractor a t  JPL. Other p o s i t i o n s  
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Apr. 7 
cont . were e s t a b l i s h e d  as follows: 

Vehicles C.W. Cole 
Propulsion J.D. McKenney 
Guidance W. E. Giberson 
F l i g h t  I n s t r u m e n t a t i m  J . N .  Jaues 
F ie ld  Operations J.N.  James 
Science and Missions A.R. Hibbs 
Communications E. Rechtin 
Payload S t ruc tu res  and Propulsion C.W. Cole 
Payload Guidance W.E. Giberson 
Reports Administration J. Keyser 

Eight  veh ic l e s  w e r e  scheduled f o r  launch. The f i r s t  fou r  f l i g h t s  
w e r e  t o  be pr imari ly  f o r  engineering test purposes, t h e  las t  fou r  
w e r e  t o  c a r r y  ou t  s c i e n t i f i c  e x p e r h e n t s .  (JPL, Vega Management 
Document No. 6 ,  A p r i l  7,  1959; and, I O M  from B . H .  Pickering t o  
Di s t r ibu t ion ,  Subject:  Vega Program Objectives and Schedule, 
A p r i l  7, 1955, JPLHF 2-832.) (Figures 9 and 10.) 

Apr. 8 A meeting w a s  held i n  S a a  Diego between r ep resen ta t ives  of Convsir 
and JPL to e s t a b l i s h  Vega plannirg schedules. 
ference,  JPL i io t i f ied  NASA t h a t  launch s t and  a v a i l a b i l i t y  :i MiX 
appeared t o  b e  t h e  cr i t ical  pacing i t e m ;  f cu r  a l t e r n a t i v e s  w e r e  
suggested : 

Following t h e  con- 

(1) Build a new stand,  
(2) complete complex 20, 
(3) uiodify complex 14, or  
( 4 )  modify complex 12. 

Since a new s t and  would r e q u i r e  eighteen months f o r  c o x t r u c t i o n  
i t  would no t  be a v a i l a b l e  f o r  i n i t i a l  Vega launchings. 
f o r e ,  i t  w a s  recommended t h a t  NASA o b t a i n  a f i rm  commitment 
from BMD for t h e  t r a n s f e r  of either stand 12  or 14 t o  NASA. 
"2. I f  t h i s  is n o t  forthccmlng, then c m p l e x  20 must be 
a c t i v a t e d  immediatzly. 3. If complex 20 cannot be made avail- 
sbl.e, then Vega schedule s l i p s  about s ix  monihs and, cn  present  
schedules,  Vega d i l l  be  very l i t t l e  ahead of Centaur." (See 
A p r i l  4 ,  and Apr i l  7 ,  1959.) 
T.K. Glennan, A p r i l  9 ,  1959, JE'LHF 2-826.) 

There- 

(Letter, W.H. Pickering to  

Apr. 10 ARPA issued Amendment No. 4 t o  ARPA Order No. 17-59 (September 4 ,  
1958) t o  t h e  Commander ARDC. Task No. 3 of t h i s  anendmen;: d i r ec t ed  
modif icat ion of " ' t he  Bell-Hustler [Ageca A] s t a g e  t o  ob ta in  dual  
burning c a p a b i l i t y ,  s i n p l i f y  p i d a n c e  and c o n t r o l  system, stzuc- 
t u r a l  s implif icat ior i .  . ., and increased p rope l l an t  carrying 
capacity.  "' 
a 60 percent  i nc rease  i n  t h z  Agena p rcpe l l an t  tanks w a s  most 
des i r ab le .  

Agena B. (Review o f  Cariceled Aclas-Vega, OP. c i t . ,  36 . )  

Air Force and Lockheed s t u d i e s  a t  t h i s  t i m e  indi-cated 

The iuodifications cited were t h e  p r i n c i p a l  d i f f e r e n c e s  
- -  between t h e  then e x i s t i c g  Agena A s t a g e  and t h e  yet-to-be developed 



Figure 9: Vega launch vehicle. 
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Apr. 11 An art icle by sc i ence  writer Lloyd Mallan e n t i t l e d  "The Big 
Red L i e "  appeared i n  True Magazine and a t t r a c t e d  n a t i o n a l  
a t t en t ion .  Mallan contended t h a t  t h e  USSR had no t  i n  f a c t  
launched a space probe i n  January, t h a t  Soviet  announcements 
t o  t h e  contrary were f a l s e ,  and t h a t  t h e  world had swallowed 
a g i g a n t i c  hoax. 
var ious groups i n  t h e  U. S .  anxious t o  be l i eve  t h a t  t h e  Rmsians 
w e r e  incapable of performing any soph i s t i ca t ed  engineerjag o r  
science.  

The material w a s  widely c i r c u l a t e d  among 

Apr. 13 The Tiros  meteorological satell i te program w a s  t r a n s f e r r e d  from 
t h e  DOD t o  NASA auspices.  To ensure WD " in t e re s t "  i n  t h i s  
p rogrm,  a J o i n t  Meteorological S a t e l l i t e  Committee w a s  es- 
tabl ished.  
satellites had its o r i g i n  ir. con t r ac t s  wi9h RCA from t h e  Army 
and ARPA during t h e  period 195b-1959. (John H. Ashby, NASA, 
A Preliminary History of t h e  Evolution of t h e  Tiros  Weather 
S a t e l l i t e  Program, August 1964, 24, 64.) 

The space-borne t e l e v i s i o n  system u t i l i z e d  i n  Tiros  

Apr. 14 Assignments f o r  preliminary design of t h e  Vega payload w e r e  
made a t  JPL. Design r epor t  requirements were due by May 1, 
1959. ( IOM t o  Di s t r ibu t ion  from J.H. Keyser, Subject:  Vega 
Program: Preliminary Design Phase Assignments and Schedule, 
A p r i l 1 4 ,  1959, JPLHF 2-1002.) 

Apr. 15 A meeting w a s  held between T. K. Glennan and H. Dryden of 
NASA and S e c r e t a - g  of Defense N. McElroy and h i s  Deputy, 
D. Quarles, t o  d i scuss  NASA-DOD r e l a t i o n s .  Af t e r  discussion,  
Glennan and Dryden recommended t h a t  r e so lu t ion  of po l i cy  and 
planning problems could be b e s t  achieved through more frequent  
meetings of t h e  top operating people of both agencies. 
McElroy countered wi th  t h e  suggestion t h a t  the Civi l ian-  
Mi l i t a ry  Liaison Committee (CMLC) could be made more e f f e c t i v e ,  
and indicated he would release its chairman, W i l l i a m  Holaday , 
to  serve f u l l  t i m e  on CMLC matters. "It w a s  agreed t h a t  t h i s  
course of ac t ion  should be taken." (An Administrative I i is tory a of NASA, OP. c i t . ,  102-103.) 

4 Apr. 17 I n  discussions a t  NASA Headquarters, NASA Associate Administrator 
Richard E. Borner recommended t h a t  JPL  should be assigned t a sks  .z 

associated with the  development of spacec ra f t  and payloads, and 
t h a t  booster veh ic l e  development should be contracted with industry.  
(NASA, "Notes on Meeting on Vehicle Program Status ,"  A p r i l  17, 
1959, 2-3, JPLKF 2-1788.) 

Apr.  20 Dr. Robert Jastrow recommended inc lus ion  of a luna r  o r b i t e r  i n  the  
NASA OSFD f l i g h t  schedules: "Without t h i s  package t h e  [ luna r ]  

1 . .  

I 
! : 2%, 

" 8  
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Apr. 20 
con t . 

Apr. 24 

Apr. 27 

Apr. 29 

Apr. 29-30 

program has a r e l a t i v e l y  slow and uninspired beginning. . . . 
C r i t i c i s m  w i l l  be  e spec ia l ly  s t rong  i f  i t  t u r n s  o u t  t h a t  a slow- 
paced United S t a t e s  lunar program m u s t  be contrasted with e a r l y  
Soviet  achievements i n  t h i s  f ie ld ."  (NASA, memo from R. Jastrow 
t o  H.E. N e w e l l ,  loc .  c i t . )  (See During December 1958) 

AFBMD, implesenting Amendment 4 t o  ARPA Order No. 17-59, issued 
Contract Change Notice 23 t o  Lockheed authorizing funds f o r  a 
development program t o  provide a restart c a p a b i l i t y  f o r  t h e  
Bell-Hustler engine u t i l i z e d  i n  the  Agma, and f o r  such o t h e r  
changes i n  t h e  propulsion subsystem as were required t o  make it  
compatible wi th  t h e  restart capab i l i t y .  
Atlas-Vega, op . c i t  . , 36,37 .) 

(Review of Canceled 

NASA issued F i s c a l  Year 1560 E s t i m a t e s  f o r  S c i e n t i f i c  Ifives- 
t i g a t i o n s  i n  Space. Plans c a l l e d  f o r  t h ree  luna r  probes during 
the  coming f i s c a l  year.  
lunar  probes t o  b e  launched w i l l  g ive us a b e t t e r  understanding 
of many of t h e  b a s i c  physical  and b i o l o g i c a l  phenomena predominant 
i n  our s o l a r  system, n o t  a l l  of t h e  quest ions puzzling t o  us  can 
b e  answered by even the  most s o p h i s t i c a t e d  instrumentation con- 
ceivable.  They w i l l  have t o  w a i t  u n t i l  man himself has reached 
t h e  moon and can conduct d e t a i l e d  surveys on the  spot." (NASA, 
11 S c i e n t i f i c  Inves t iga t ions  i n  Space, F i s c a l  Year 1960 Estimates," 
JPLHF 2-1188.) 

The r e p o r t  cautioned t h a t  "While t h e  

JPL re l eased  " B a s i c  Pol icy and P r i n c i p l e s  Governing Operation 
of t h e  Jet Propulsion Laboratory , 'I which described the  Lab- 
oratory 's  planned r o l e  i n  NASA and chief  areas of emphasis i n  
advanced research and development. 
D i s t r ibu t ion ,  A p r i l  29, 1959, JFLHF 3-221a.) 

( I O M  from W.H. Pickering t o  

Given t h e  planned t r a n s f e r  of Centaur t o  NASA from t h e  DOD, ,?PL 
recommended combining systems management r e s p o n s i b i l i t y  f o r  both 
Vega and Centaur a t  JFL. (Letter, W.H. Pickering t o  T.K. Glennan, 
Apr i l  29, 1959, JPLHF 2-833.) 

The f i r s t  n a t i o n a l l y  sponsored conference devoted t o  t h e  s p e c i a l  
problems of space physics convened i n  Washington, D. C. under t h e  
auspices of t h e  National Academy of Sciences,  NASA, and the 
American Physical  Society.  
D r .  Homer N e w e l l ,  who reviewed f o r  p a r t i c i p a n t s  t h e  imminence 
of s e r ious  luna r  and planetary explorat ion and t h e  oppor tun i t i e s  
f o r  research i n  t h e  n a t i o n a l  space program. (Robert Jastrow, 
ed., The Exploration of Space, Ne.w York: The MacMillan Co., 1960, 

The second s e s s i o n  was opened by 

3.) 
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Apr i l  30 JPL completed i ts  study of a f l i g h t  program f o r  deep space explo- 
r a t i o n ,  begun under NASA Contract NASw-6 i n  Nnxrember 1958, and 
releasEd a r e p o r t  Exploration of the&ri, P l ane t s ,  and I n t e r -  
p l ane ta ry  Space. 
i n  an a l t e r n a t i n g  f l i g h t  series wi th  some planetary missions 
dependent upon demonstration of necessary technology i n  lunar  
f l i g h t s .  Ind iv idua l  f l i g h t  p r o j e c t s  were no t  i d e n t i f i e d ,  but  a 
series of s p e c i f i c  missions w a s  ou t l i ned  with recommended 
s c i e n t i f i c  and engineering f ea tu res .  

Lunar and planetary explorat ion were in t eg ra t ed  

The ambitious f l i g h t  schedule proposed: 

F l iph t  No. Goal Date Vehicle 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11. 
12 

Lunar M i s s  
Mars Fly-by 
Venus Fly-by 
Lunar Rough Landing 
Lunar Orbi ter  
Venus Orb iter 
Venus Entry 
Mars Orbi ter  
Mars Entry 
Lunar Orbit & Return 
Lunar Sof t  Landing 
Venus S o f t  Landing 

August 1960 
October 1960 
January 1961 
June 1961 
September 1961 
August 1962 
August 1962 
November 1962 
November 1962 
February 1963 
June 1963 
March 1964 

Vega 
Vega 
Vega 
Vega 
Vega 
Vega 
Vega 
Saturn 1 
Vega 
Saturn 1 
Saturn 1 
Saturn 1 

The r e p o r t  noted t h a t ,  i n  agreement wi th  NASA, "The Laberatory 
program w i l l  cons i s t  of both t h e  design, development, and operat ion 
of some of t h e  rocket  vehicles  t o  be used i n  the space program and 
the  design, development, and operet ion of sone of the payloads 
which w i l l  c a r ry  the s c i e n t i f i c  measuring devices. 
of payload development, i t  i s  t h e  i n t e n t i o n  of t he  Laboratory t o  
concentrate on those payloads designed for lmar and planetary 
inves t iga t ions ,  as contrasted t o  a r t i f i c i a l  e a r t h  satellites. 
The area of study of t he  s c i e n t i f i c  missicns i n  space, l i k e  the  
o the r  areas of t h e  study program, w a s  governed by t h i s  statement 
of Laboratory intention--concentration on the  moon, t he  p l a n e t s ,  
and t h e  space between them." This was the  f i r s t  d e t a i l e d  exami- 
na t ion  of a p o t e n t i a l  deep space program made a v a i l a b l e  t o  NASA, 
and the  r epor t  became a bas i c  reference work i n  the devel.opment 
of NASA deep space f l i g h t  programs which followed i n  1959-1960. 
(JPL Report 30-1, Exploration of t h e  Moon, t he  P lane t s  and I n t e r -  

u n a t a r y  Space, A.K. Hibbs, ed., Pasadena, Apr i l  30, 1959, 
p. 2 and passim, JPLHF 2-12.) 

I n  the  area 
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During 
Apr i l  s t a g e  6000-pound-thrust (6K) rocket  engine a t  a low ambient 

Construction of f a c i l i t i e s  f o r  ground t e s t i n g  of t he  Vega t h i r d  

pressure was completed a t  JPL. 
I 

Expansion of t h e  Goldstone t racking s t a t i o n  from the  TRAC(E) 
one-way receiving l i n k  t o  a two-way s t a t i o n  commenced with 
construct ion of a d d i t i o n a l  bui ldings and antenna equipment. 
Plans c a l l e d  f a r  a f a c i l i t y  developed t o  accommodate proposed 
Vega deep space missions u t i l i z i n g  an 85-foot diameter t racking 
antenna and 960-megacycle r e c e i v e r ,  and an 85-foot diameter 
t r ansmi t t i ng  antenna and a 10-kilowatt t r ansmi t t e r  operable 
from 890 t o  3000 megacycles. 
seven a i r  miles from t h e  r ece ive r  antenna. ( F i r s t  use of t h e  
new f a c i l i t i e s  w a s  an t i c ipa t ed  i n  support  of t h e  Echo passive 
communications satel l i te  experiment.) - R e D O r t  t o  t h e  Congress, A p r i l  1, 1959-Septembar 30, 1959, 
March 18, 1960, 102-103.) 

The t r ansmi t t i ng  s i t e  w a s  located 

(NASA Second Semiannual 

c 

May 1 NASA es t ab l i shed  i ts  A t l a n t i c  Missile Range Operations Off ice  
(AMROO) t o  conduct planning, checkout and launch of NASA space 
vehicles .  (Memo from t h e  Administrator of N-4SA LT. Keith 
Glennan], Subject:  Functions and Authority - NASA A t l a n t i c  
Missile Range Operations Off ice ,  May 1, 1959, JPLHF 2-1003.) 

NASA Contract NASw-6 with t h e  Ca l i fo rn ia  I n s t i t u t e  of Tech- 
nology f o r  operat ion of t h e  Jet Propulsion Laboratory w a s  
executed. The period of performance extended from May 1, 1959 
through December 31, 1961. (NASA Authorization f o r  F i s c a l  Year 
1960, P a r t  11. Program Detail f o r  F i s c a l  Year 1960, May 21, 
1959, 809.) (See November 18, 1958.) 

The fou r th  meeting of t h e  NASA Working Group on Lunar Explorations 
w a s  held. "In attendance were H. Friedman, Frank P res s ,  Rossi, 
Simpson, G. Kuiper, H. Urey, et.  al." The Group heard a r e p o r t  
on, and subsequently discussed, Vega c a p a b i l i t i e s .  Members con- 
curred t h a t  NASA should re-examine t h e  l imi t ed  Vega payload capa- 
b i l i t y ,  and i n v e s t i g a t e  t h e  p o t e n t i a l  of o the r  veh ic l e s  f o r  lunar 
exploration. 
a lunar  payload w a s  a l s o  discussed. (N.W. Cunningham, Lunar 
Science Chronology, loc.  c i t  .) 

The0possible app l i ca t ion  of a radar experiment for 

May 7 A meeting was held a t  Convair Astronautics Division, San Diego, 
t o  review t h e  schedule f o r  launch stand procurement and modifi- 
ca t ion  a t  AMR. 
based on u t i l i z i n g  e i t h e r  s tand 12 o r  14 ,  with a modified s t and  
readir-ess d a t e  of June 7, 1960 necessary f o r  a f i r s t  Vega f i r i n g  
on August 1, 1960. 

The schedule e s t ab l i shed  i n  t h i s  meeting was 

I d e n t i f i c a t i o n  of t he  Vega s tand and an 

I 
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May 7 author iza t ion  t o  proceed with modif icat ions from t h e  DOD 
con t . and NASA was determined as necessary by June 1, 1959--"The 

e n t i r e  schedule hinges on t h i s  d a t e  and must s l i p  i f  t h i s  
d a t e  is  no t  m e t . "  
May 11, 1959, JPLHF 2-834.) (See A p r i l  4, 7 and 8, 1959.) 

(Letter, W.H. Pickering t o  T.K. Glennan, 

May 7-9 The Space Science Board of t he  NAS recommended formation of 
a small ad hoc Biology Panel  t o  consider  e f f e c t i v e  procedures 
f o r  space probe s t e r i l i z a t i o n .  D r .  Joshua Lederberg agreed t o  
s e r v e  as chairman of t h i s  new ad hoc committee. 
Space Research, Ice, c i t . )  

(A-Review of 

May 9 Milton W. Rosen, Chief of NASA's Spaze Vehicle  Propuls ion 
Sect ion,  d i r ec t ed  a memo t o  D r .  Abe S i l v e r s t e i n ,  Di rec tor  of 
t h e  Off ice  of Space F l i g h t  Development, proposing a simple,  
d i r e c t  p l an  f o r  ob ta in ing  high-resolut ion photographs of t h e  
moon p r i o r  t o  impact of a lunar  probe. A photographic payload 
w a s  recommended, s i n c e  t h e  ground r e s o l u t i o n  would be a t  least 
an order  of magnitude b e t t e r  than  a TV system could be expected 
t o  provide. (Off ice  memo t o  D r .  S i l v e r s t e i n ,  v ia  A. Eya t t  
from M.W. Rosen, May 9 ,  1959, JPLHF 2-714.) (See May 23, 1958.) 

May 14 NASA not i r ' ied t h e  A i r  Force of f i rm  f l i g h t  test da t e s  f o r  Vega 
from t h e  A t l a n t i c  Missile Range a t  Cape Canaveral, and a t  t h e  
same t i m e  requested from AFBMD a f ixed  p r i c e  quota t ion  f o r  e i g h t  
Atlas f i r s t  s t a g e  vehic les .  The N A S A  f l i g h t  schedule c a l l e d  f o r  
several developmental test f l i g h t s  beginning i n  t h e  f a l l  of 1960 
preceding the  Mars launch attempt i n  October of t h a t  yea r ,  (Two 
launch stands--numbers 12  and 14--were then ava i l ab le  f o r  launcliing 
mul t i s tage  Atlas-boosted vehic les ,  w i th  a t h i r d  [launch complex 361 
requested by General Schriever  on February 11, 1959.) (NASA, 
"Tentative NASA Launching Schedule," May 20, 1959, JPLHF 2-799; and 
Review of Canceled Atlas-Vega, op. c i t . ,  20, 21.) 

May 15 Construction of t he  add i t iona l  launch s t and  (No. 3 6 )  f o r  At las  
f l i g h t s  ac AMR requested on February 11, 1959 was approved by 
DOD-BMD, (Ibid . ) 

May 21 JPL re leased  Procedures f o r  t h e  Technical  Di rec t ion  of NASA- 
Convair Astronaut ics ,  Contract NASw-45. (Vega Management Docu- 
ment No. 7 ,  May 21, 1959, JPLHF 2-1005b.) 

NASA Contract NASw-45 wi th  Convair f o r  t h e  Vega second s t a g e  
veh ic l e  was executed. (Review of Canceled Atlas-Vega, OP. c i t . ,  
35.) 
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May 23 The A i r  Force Ballistics Missile Division (BXD), under t h e  
command of Major General Schriever,  took sharp i s s u e  with 
t h e  NASA request  f o r  launch s tand u t i l i z a t i o n  at  AMR made 
on May 14,  1959. I n  i ts  t e l e type  response BMD assert .?d t h a t  
t h e  two e x i s t i n g  launch s tands,  1 2  and 14,  were committ2d t o  
a f i rm launch schedule f o r  1960, and t h a t ,  i f  Vega could be 
accommodated i n  t h e  schedule f o r  t h e  newly autk.  :zed launch 
s tand,  i ts  construct ion would not  be completed c:.-{l la te  
1960. BMD agreed t h a t  NASA could d e l i v e r  Vega L m c h  veh ic l e s  
t o  the  Cape but  noted t h a t  t h i s  au tho r i za t ion  "'cannot, r epea t ,  
cannot be construed as an ind ica t ion  of an A i r  Force launch 
s tand c a p a b i l i t y  f o r  t he  Vega Program. . . . ' ' I  A meeting be- 
tween r ep resen ta t ives  of NASA and BMD t o  e s t a b l i s h  a "'mutually 
agreeable and supportable launch schedule'" w a s  recommended. 
( Ibid. ,  21.) 

May 25 In a meeting at NASA OSFD concerning t h e  NASA lunar  explorat ions 
program, two major changes were adopted f o r  recommendations t o  
D r .  S i l v e r s t e i n :  (1) use two Vega f l i g h t s  f o r  Lunar Orb i t e r s ;  
(2) following an i n i t i a l  rough landing mission launched by a 
Vega, use two Centaur veh ic l e s  f o r  l una r  s o f t  landings. 
Memo t o  F i l e s  from N.W. Cunningham, June 16, 1959, JPLHF 2-1928.) 
(See A p r i l  20 and May 9, 1959.) 

(NASA, 

May 25-26 The NASA Goett  Committee, headed by D r .  Harry Goett, Director  
of t h e  Goddard Space F l i g h t  Center, end e s t ab l i shed  t o  i d e n t i f y  
manned s p a c e f l i g h t  programs t o  follow Mercury, recommended t h a t  
t h e  United States undertake manned circumlunar f l i g h t  missions. 
(JPL, Space Programs Summary No. 4 ,  op. c i t . ,  78.) 

May 28 JPL r e s p o n s i b i l i t y  for t echn ica l  management of t h e  Vega v e h i c l e  
w a s  formally e s t ab l i shed  a t  NASA Headquarters. 
T.K. Glennan t o  Director  of Space F l i g h t  Development, May 28, 
1959, JPLHF 2-1789.) (See February 6-7 and February 11, 1959,) 

D r .  T.K. Glennan, i n  a memo t o  D r .  S i l v e r s t e i n ,  reviewed i n i t i a l  
d i f f i c u l t i e s  encountered i n  i n t e g r a t i n g  JPL i n t o  NASA, and olrt- 
l i n e d  t h e  scope of ope ra t iona l  r e s p o n s i b i l i t i e s  f o r  JPL t h a t  
would govern its r e l a t i o n s h i p  with Headquarters: 

t echn ica l  judgmencz and decis ions required t o  ca r ry  out  t h e  
p r o j e c t  w i l l ,  t o  t he  maximum ex ten t  poss ib l e ,  be l e f t  t o  t h e  
judgment of t h e  Laboratory's management .I1 
of Space F l i g h t  Development from T.K. Glenrian, May 28, 1959, 
JPLHF 2-807; a l s o ,  memo t o  ctie Director  of Business Administration 
and Director  of Space F l igh t  Development, from Richard Horner, 
November 16, 1959, 2, JPLHF 3-314.)  , 

(NASA, memo from 

3 r 
3 z 

"Within the 
p ro jec t  ob jec t ives ,  guidel ines ,  and funds approved by NASA, t h e  d 

(Memo f o r  t h e  Director  
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During 
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As a r e s u l t  of t h e  f u r o r  created by t h e  Soviet  space probe 
-- Luna I (Mechta) and t h e  subsequent a s s e r t i o n s  t h a t  i t  w a s  a 
hoax (see Apr i l  11, 1959), the House Committee on Science 
and Astronautics held t e n  hearings during t h e  month i n  an 
attempt t o  discern Lhe t ru th .  The opinion of experts  who 
t e s t i f i e d  before  t h e  Committee tended t o  support  t he  claims 
made by the U.S.S.R. (The F i r s t  Soviet  Moon Rocket, op. c i t . ,  
8 . )  

Vega design had proceeded t o  the  po in t  where JPL projected a 
planned payload c a p a b i l i t y  of about 5003 poands i n  a 300-mile 
e z r t h  o r b i t ,  800 pounds could be del ivered t o  t h e  moon, and 
approximately 450 pounds t o  nearby planets .  A f i r s t  launch 
i n t o  e a r t h  o r b i t  w a s  now scheduled f o r  September 1960 (see 
May 23,  1959). The f i r s t  generatior- svacec ra f t  (V-l), designed 
t o  be adaptable t o  var ious deep-space f r i g h t  missions, was t o  
embody t h e  following f en tu t e s :  (1) two-way communications up 
t o  40 x 10 mi!es; ( 2 )  redunda t low power communization f o r  
engineering telemetry up t o  10 m i l e s ;  (3j s o l a r  energy con- 
ver t ed  t o  electrical powez; (4) a t t i t u d e  con t ro l ;  and (5) 

6 
t: 

b a s i c  s c i e n t i f i c  instruments. (Space Proqrams Summary No, 4 ,  
loc .  c i t . ;  NASA Authcriz,-.tion f o r  F i s c a l  Year 1960, op. c i t . ,  
750.) (Figures 11¶12, and 13.) 

June 2 AFPMD and Lockheed agreed upon t h e  optimum increased pro- 
p e l l a n t  tank capacity f o r  the dual-burn Agena: 
of t h e  Agena A. 

double t h a t  
(Revi-?w of t he  Canceled Atlas-Vega, op. c i t . ,  

37.) 

June 3 The A i r  Force issued Contract Change No. 30 t o  the  b a s i c  
Lockheed Agena development con t r ac t  d i r e c t i n g  a one-hundred 
percent  i nc rease  in .p rops l l an r  tank capaci ty  fo r  t h e  dual- 
burn Agena (see Apr i l  24, 19591, a modified guidance system 
f o r  t h e  Agena, and any other  changes necessary t o  make 
veh ic l e  subsystems and ground support  eqcipment compatible 
with t h e  s p e c i f i e d  a l t e r a t i o n s .  
an Agena B development program. 

This au tho r i za t ion  formalized 
(Ibid.)  

June . ARF'A concurred i n  ilhe AFBMD/Lackheed decis ion conrerninn an 
optimum tank capacity f o r  t he  Agena B. (Ibid.)  

June 8 .JPL issued f indings concerriing the  TV payload subsys tern 
develope< f o r  t h e  Juno IL lunar  probes. (Thomas R. Atkinsou, 
et .  al., JPL Techgical Memo No. 30-4, Vidicon Camera and Tape 
Recorder System Development., June 8 ,  1959, JPLHF 2-566.) 

i 
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June 10 The A i r  Force l e t  a con t r ac t  f o r  construct ion of an 3.dditional 
A t l a s  launch s t and  at  Cape Canaveral; t h e  new f a c i l i t y  w a s  
scheduled t o  be completed i n  e ighteen months. 
Canceled Atlas-Vepa,  op. c i t . ,  20.) 

(Review of t he  

June 12 Following discussions with NASA personnel i n  late May, Lockheed 
Missiles and Space Division submitted a proposal t o  NASA Head- 
qua r t e r s  f o r  a complete unmanned luna r  probe program cons i s t ing  
of four  f l - ights  during f i s c a l  year  1961 (based on a go-ahead of 
Acgust 1, 1959), using a new uprated second s t a g e  booster ,  t o  
be c a l l e d  Agena, being developed f o r  use i n  t h e  Air Force 
satellite program. 

during t h e  l a s t  ha l f  of 1960, of which two w e r e  scheduled as 
o r b i t e r  photo-napping missions,  followed Sy two soft-landing 
niasions.  
f o r  each f l i g h t .  
f o r  t h e  lunar  L x b e s  s i n c e  "the proposed ascent  guidance design 
[ i n  the  A t l a s  and Agena s t ages ]  w i l l  provide a powered f l i g h t  
t r a j e c t o r y  s u f f i c i e n t  t o  land a probe on t h e  moon wi th in  300 
m i l e s  of a pred ic t ed  point.  . . . (p. vi) I n  add i t ion ,  "a 
s o l a r - c e l l  a r r ay  and s t o r a g e  b a t t e r y  ( e spec ia l ly  needed f o r  
operat ion i n  t h e  shadow of the  moon) w i l l  permit operat ion i n  
excess of t h r e e  yea r s  ." 
L:.e p r o g r m  could be augmented by inc lus ion  of instrumented 
impact f l i g h t s  for gather ing d a t a  en r o u t e  t o  t h e  moon: 
example of such an experiment is  t h e  examination of t he  lunar  
s u r f s L  
camera and a high d a t a  rate transmission system." (p. 2-6) 
I n  mid-1959 W D  had sketched t h e  rough o u t l i n e  f o r  what w a s  
t o  becorn? e s s e n t i a l l y  the  NASA unmanned lunar  program wi th in  
t h e  next  fou r  years.  
nom as Surveyor, would i n  f a c t  be launched by Atlas/Agenas. 

(Lockheed A i r c r a f t  Corporation, M i s s i '  3s and Space Division, 
Proposal for a Luaar Probe, LMSD-49800, June 12, 1959.) (See 
corresponding JPL  deep space explorat ion survey, April. 30, 1959.) 

Lockheed propcsed t o  launch fou r  separable  lunar probes 

A gross probe weight of 750 pounds w a s  spec i f i ed  
No midcourse maneuver c a p a b i l i t y  w a s  planned 

I1 

(Ibid.  1 Lockheed a l s o  suggested t h a t  

"an 

during descent ,  possibly by u t i l i z i n g  a t e l e v i s i o n  

A l l  bu t  t h e  soft-lander probe, eventual ly  

June 15 McKinsey and Company began a s e p a r a t e  study of JPL organization 
ar.d mmagement under a JPL contract .  
t o  Di s t r ibu t ion ,  June I, 1359, JPLHF 3-222a.) 

(I9M from W.H. Pickering 

June 39 AFBMD s e n t  a t e l e t y p e  message t o  NASA Headquarters not2ng t h a t ,  
because of continuing construct ion on Atlas  s tand 36, December 
1960 was " ' the f i r s t  poss ib l e  launching d a t e  f o r  Vega,'" and 
asked t h a t  !?SA r e i s s u e  its Vega procureaent requests  t o  allow 
f o r  t h i s  consideration. (Review of t he  CEcZled Atlas-Vega, 
op. c i t . ,  21,22.) (See During June, 1959.) 
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During 
June 

A t  NASA r sques t ,  JPL began a study of e a r t h  satell i te space- 
c r a f t  t h a t  could be placed i n  e a r t h  o r b i t  by a two-stage 
vers ion of t he  Vega booster  system. 
Agena b w a s  one of t h e  candidate second-stages t h a t  w a s  f i r s t  
examined. 
1959. (JPL, Agcna Study Report, February 1, 1963, 1, JPLHF 

A modified Lockheed- 

Xesults of t h i s  study w e r e  r e l eased  i n  November 

2-605. ) 

I n  l i g h t  of t he  p ro jec t ed  launch s t and  loading problems a t  
Cape Canaveral, NASA and JPL agreed t o  aba-don t h e  a t t e m p t  
at a Mars f l i g h t  i n  October 1960, and r e d i r e c t  Vega f i r s t  
f l i g h t  e f f o r t s  toward a luna r  mission s i n c e  the  Vega space- 
c12ft (V-1) could be r e a d i l y  adapted t o  t h i s  t a s k  and a 
luna r  "launch window" w a s  a v a i l a b l e  once each month from 
AMR. * 
testimony of J.D. Burke, loc.  c i t . )  (See May 25, 1959.) 

(JPL, "RA-5 F a i l u r e  Inves t iga t ing  Committee Reports ,I1 

NASA and the  Air Force reached t e n t a t i v e  agreement t o  make 
t h e  new AMR Launch Complex No. 36 the  Vega staqd. R. Horner, 
of NASA Headquarters, w a s  responsible  f o r  t h e  negot ia t ions.  
(Letter, W.H. Pickering t o  A. S i l v e r s t e i n ,  Ju ly  10, 1959, 
XLHF 2-835.) 

July 6-8 The ESB a d  hoc Biology Panel, chaired by D r .  Joshua 
Lederberg, m e t  t o  consider methods and techniques f o r  
s t e r i l i z a t i o n  of space probes (see May 7-9). The committee 
prepared a r e p o r t  f o r  t h e  SSB ind ica t ing  t h a t  such ster- 
i l i z a t i o n  w a s  f e a s i b l e ,  and t h a t  necessary procedures and 
hardware could be developed i f  a p r i o r i t y  was  assigned 
t o  t h i s  problem. This r e p o r t  and its recommendations were 
adopted by the  SSB and la ter  transmitted t o  t h e  responsible  
Fede:-a1 agencies on September 15, 1959. (A Review of 
Space Research, loc.  cit.) 

Ju ly  3 JPL t e n t a t i v e l y  assigned space a l l o c a t i o n s  f o r  the var ious 
subsystems i n  the  Vega spacecraf t .  ( I O M  from D. Schneiderman 
t o  Distributior),  Ju ly  8 ,  1953, JPLHF 2-1004.) 

* 
The spacec ra f t  high gain antenna, r a t h e r  than being employed f o r  

long-ran,gr, narrow-band communications, could be used a t  luna r  d i s t ances  f o r  
r e l a t i v e l y  wide-band transmissions,  such as t e l ev i s ion .  
supply sys tem w a s  a l s o  r e t a ined ,  although the number of a r r ays  could be reduced, 
because i t s  use would provide development experience needea for t he  i n t e r -  
planetary f l i g h t s  which were scheduled t o  follow. 

The s o l a r  pcwer 
? 

f. 

i 
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Ju ly  10 Based on the  r ecen t  NASA-Air Force agreement on launch s t and  
u t i l i z a t i o n  f o r  Vega (see June 1959), JPL recommended revised 
Vega mission and f l i g h t  dates:  

F l i g h t  No. 

1 
2 
3 
4 
5 
6 
7 
8 

F i r i n g  

11/21/60 
l /10/61 
2/28/61 
4130161 
6130161 
8/18/61 

10/31/61 
1/13/62 

Mission 

(Space) Escape 
(Space) Venus near m i s s  
( S a t e l l i t e )  Meteorological 
(Space) Lunar impact 
( S a t e l l i t e )  Communications 
(Space) Lunar o r b i t  
( S a t e l l i t e )  Meteorological 
(Space) Lunar o r b i t  

(Le t t e r ,  W.H. Pickering t o  A. S i l v e r s t e i n ,  Juiy 10, 1959, JPLHF 
?-835. ) 

J u l y  13 D r .  Newell's Of f i ce  of Space Sciences, i n  t h e  NASA Office of Space 
F l i g h t  Development (OSFD), e s t ab l i shed  a Lunar Science Group, 
superseding t h e  o r i g i n a l  ad hoc Working Group on Lunar  Explo- 
r a t i o n ,  chaired by G. Sch i l l i ng .  I n i t i a l  members included N.W. 
Cunningham, Robert Jastrow, Edgar Cor t r igh t ,  A. Crocker, George M. 
Low, Milton Rosen, and M. S t o l l e r .  The primary purpose of t h e  
new group was t o  concentrate  t h e  e f f o r t s  of a l l  d i v i s i o n s  of t he  
Of f i ce  of Space F l i g h t  Development towards t h e  development of a 
realistic long-range p l an  f o r  lunar  and planetary explorat ion,  
including both manned and unmanned aspects .  Members a l s o  were 
responsible  f o r  maintaining contact  w i t h  academic scientists 
i r i te res ted  i n  luna r  science,  and s e l e c t i o n  of i n s t r u u e n t s  f o r  
proposed payloads. (Interview with E.K, Cor t r igh t ,  loc.  ci t . ;  and 
G. S c h i l l i n g ,  RAND Corp., Comment on Ranger Chronology preliminary 
d r a f t ,  January 23, 1956; a l s o ,  NASA, memo from H.E. N e w e l 1  t o  A. 
S i l v e r s t e i n ,  August 26, 1959, JPLHF 2-1929.) (See January 20, 1959,)  

The United Nations ad hoc Committee on the  Peaceful  U s e s  of Outer 
Space r e l eased  a Report t o  t h e  United Nations General Assembly 
concerning t h e  i n t e r n a t i o n a l  implicat ions of space explorat ion.  
One of the, foreseeable  l e g a l  problems noted i n  t h i s  document 
involved "safeguards a g a i n s t  contamination of or from ou te r  space." 
The Committee "agreed t h a t  f u r t h e r  s tudy should be encouraged 
under appropriate  auspices t o  spec i fy  the  types of r i s k s ,  the 
g r a v i t y  of dangers, and t h e  t echn ica l  p o s s i b i l i t y ,  as w e l l  as the 
cos t  of preventat ive measures. . . . (United Nations Doc. AI4141, 
Ju ly  14, 1959, Pa r t  111, B, 29.) 

Ju ly  14 i 
I 

I 1  

A s  a f i r s t  s t e p  i n  a reorganizat ion of JPL, :he p o s i t i o n  of Depart- 
ment Chief WC.P e l iminated;  a l l  Division Chiefs now reporked d i r e c t l y  
t o  t h e  Director .  (IOM from W.H. Pickering t o  D i s t r i b u t i o n ,  Ju ly  1 4 ,  
1959, JPLHF 3-224.) 

A 
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July 1 4  The n i n t h  meeting of the CMLC was held i n  Washington, D.C. 
cont. D r .  S i l v e r s t e i n  reported scheduling of Atlas launch pads 

a t  AMR w a s  "shaping up t o  t h e  s a t i s f a c t i o n  of both NASA 
and ARPA," and t h a t  Pad No. 36, scheduled f o r  completion 
i n  November 1960, w a s  t o  b e  used f o r  Vega. The chairman, 
M r .  Holaday, announced t h a t  a re-evaluation of t h e  Nat ional  
Space Vehicle Program appeared aecessary because of t h e  
a d d i t i o n a l  spec ia l i zed  s t a g e s  t h a t  had been proposed o r  
authorized s i n c e  t h e  President  approved t h e  program i n  
January. 
Committee, J u l y  14, 1959, JPLHF 2-808b.) 

(Minutes of Meeting of Civil ian-Military Liaison 

Ju ly  15 A Space Science Division w a s  e s t ab l i shed  a t  JPL  t o  devise  
e x p e r i m n t s  and equipment f o r  deep space explorat ion,  and 
t o  analyze and r epor t  on t h e  f ind ings  obtained from t h e  
experiments. ( IOM from W.H. Pickering tc; D i s t r ibu t ion ,  
Ju ly  14, 1959, JPLHF 3-225.) (See J u l y  13, 1959.) 

JPL r e l eased  Publ icat ion No. 30-8, The Jet Propulsion 
Laboratory's 6000-Pound Thrust S to rab le  Propulsion System, 
by W.W. Smith, which described the  design requirements and 
c h a r a c t e r i s t i c s  of t he  6K propulsion system. 

Ju ly  19 W i l l i a m  Holaday, chairman of t h e  Civil ian-Military Liaison 
Committee (CMLC) , direeced a memorandum t o  NASA Administrator 
T. Keith Glennan and t o  the  Secretary of Defense not ing t h a t  
Holaday's s t a f f  would review t h e  n a t i o n a l  launch veh ic l e  
program including Atlas-Vega and t h e  Atlas-Agena B systems. 
(Clark, op. c i t . ,  66.) It w a s  apparently during e a r l y  May 
t h a t  NASA f i r s t  became aware of an A i r  Force Agena B develop- 
ment program. (See June 12, 1959.) 

July 23 A meeting of top o f f i c i a l s  from NASA, t h e  Off ice  of t h e  P res iden t ,  
and t h e  Xatiorral Secur i ty  Council w a s  held i n  Washington, D.C. t o  
evalurke ine s t a t u s  and goals  of t he  United S t a t e s  space program.* 
D r .  Gleanan and h i s  s e n i o r  a s s o c i a t e s  pointed ou t  t h a t  a launch 

* 
Those p resen t  were D r .  George B. Kistiakowsky, who had succeeded 

Kil l ian.  as s p e c i a l  assistant t o  t h e  P res iden t  for sc i ence  and technology, 
Gordci Gray, s p e c i a l  a s s i s t a n t  t o  t h e  PresLdent f o r  n a t i o n a l  s e c u r i t y  a f f a i r s ,  
Karl G. Harr, Jr., s p e c i a l  assistaiAt t o  the  P res iden t  f o r  s e c u r i t y  o p e r i t i o n s  
coordination, Charles A. Sul l ivan of t h e  Department of State, Foster  Co l l in s  
of t h e  Centyal I n t e l l i g e n c e  Agency, and the  t h r e e  top o f f i c i a l s  of NASA, 
T. Keich Glenn-, Hugh L. Dryden and Richard E. Homer. 

. 
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Ju ly  23 
cont . window f o r  lunar  f l i g h t s  was a v a i l a b l e  on a monthly b a s i s ,  

while Mars and Venus on t h e  o the r  hand, preseiited a launch 
opportunity only a t  i n t e r v a l s  of about two years .  
posed t o  concentrate  United States deep space e f f o r t s  on lunar  
f l i g h t s  t o  achieve t h e  short-range p r e s t i g e  ob jec t ives  c a l l e d  
f o r  by a Nat ional  Securi ty  Council pol icy paper. Following 
discussion,  t h e  NASA proposal w a s  approved. "Accordingly, n i n e  
space veh ic l e s  were assigned t o  lunar  missions from October 
1958 to December 1960, and only one t o  i n t e r p l a n e t a r y  space." 
(T.K. Glennan, memo fo r  F i l e ,  July 24, 1959, w i th  attachments: 
"Pa r t i c ipan t s  23 Ju ly  meeting, and excerpts  from t h e  Preliminary 
U.S. Policy on Outer Space f o r  use a t  t h e  23 J u l y  meeting, JPLHF 
5-180.) (See May 25 and During June, 1959.) 

They pro- 

Ju ly  24 NASA revised the  At las-Vega f l i g h t  schedule t o  account f o r  t h e  
launch s tand loading problem a t  Czpe Canaveral; t he  Vega f i r s t  
f l i g h t  w a s  s l ipped from August t o  December 1960. (Review of 
t he  Cancelled Atlas-Vegs, op. c i t . ,  22.) 

Ju ly  25 A t  JPL t h e  Vega mission and f l i g h t  schedule f o r  the f i r s t  t h r e e  
veh ic l e s  was revised : 

Fl igh t  No. - F i r i n g  Mission 
\ 

1 August 1960 Vehicle test, d i r e c t  a scen t  

2 October 1960 Lunar impact 
t o  escape v e l o c i t y  

9 January 1961 Venus Mission, d i r e c t  a scen t  
3 

The spacec ra f t  employed i n  these  f l i g h t s  would be designed with 
a maximum s i m i l a r i t y  and with c e r t a i n  common fea tu res :  (a) s t a b i -  
l i z e d  wi th  an axis o r i en ted  tovard the  sun, (b) r o l l  rate about 
t h e  s o l a r  axis con t ro l l ed ,  (c) s o l a r  c e l l  electrical power source,  
(d) 25-watt transponder, ( e )  1/4-watt t ransmicter ,  and ( f )  no 
midcourse rockets.  The s c i e n t i f i c  payloads would measure the  

1 
cu la r ,  magnetic f i e l d s ,  and me teo r i t e  impacts), and provide , 
vidicon p i c t u r e s  of t h e  moon p r i o r  t o  impact. 
W.H. Pickering t o  Di s t r ibu t ion ,  July 25, 1959, JPLHF 2-836.) 

i n t e rp l ane ta ry  environment (i .e. ,  cosnic  r a d i a t i o n ,  s o l a r  corpus- 

i 
a 
4 ,I 

(JPL, I O M  from 

.s 
.July 31 NASA formed an ad hoc group t o  review t h e  Vega and Centaur veh ic l e  f 

systems, chaired by D r .  H . J .  S t e w a r t ,  Director ,  Off ice  of Program 
Planning and Evaluation, 
n i c a l  systems planning, scheduling, budgetary planning, and systems 
object ives .  
t o  W . H .  Pickering, Ju ly  31, 1959, JPLHF 2-837.) 

With cance l l a t ion  of t he  planned Vega Mars f l i g h t  i n  Gctober 1960, 
t he  next possible  Mars mission would f a l l  i n  October 1962. There- 
fo re ,  i n  accordance with recent  NASA-JPL discussions,  "The e n t i r e  

The group was d i r e c t e d  t o  consider tech- 

(Le t t e r ,  R.E. Horner, Associate Administrator, NASA, 

c- 

' 4  
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Ju ly  31 
cont. 

Vega missions schedule has  been revised.  
placed on the  development of payload and guidance components 
p e r t i n e n t  t o  lunar  explorat ion."  (JPL, Vega Letter Report No.  1, 
July  31, 1959, 1-2, JPLHF 2-819.) (See Ju ly  23, 1959.) 

Emphasis has  now been 

D r .  Abe S i l v e r s t e i n ,  Di rec tor  of t he  Off ice  of Space F l i g h t  Cevel- 
opment, d i r ec t ed  t h a t  Edgar M. Cor t r igh t  be moved from h i s  
pos i t i on  i n  meteorological  sa te l l i t es  and assigned the  t a s k  
of forming a Lunar and Plane tary  Program Office. Cor t r igh t  
assembled an i n i t i a l  team comprised of Gerhard Sch i l l i ng ,  
B. Milwitzky, and N.W. Cuniiingham. To b u i l d  up t h e  engineering 
s ide ,  Cor t r igh t  la ter  h i r ed  Oran Nicks and Fred Kochendorfer. 
This nucleus of s i x  men w e r e  organized and working by September 
1959. ( Interview wi th  E.M. Cor t r igh t ,  March 4 ,  1968, pages 1 
and 13, JPLHP 2-762.) 

Pres ident  Eisenhower rev ised  t h e  cha r t e r  of t he  Civ i l ian-  
Mi l i t a ry  Liaison Committee so t h a t  i t  could take  t h e  i n i t i a t i v e  
i n  deal ing wi th  d isputes  between NASA and t h e  DOD. P r i o r  t o  
t h i s  r ev i s ion  t h e  CMLC handled only those problems t h a t  were 
brought before  i t  by t h e  r e spec t ive  agencies.  (Government 
Operations i n  Space, op. c i t . ,  56.) (See Apr i l  15, 1959.) 

A t  JPL t h e  communications subsystem f o r  t he  Vega V-f  spacec ra f t  
w a s  dafiiled t o  inc lude  a 250-milliwatt t r ansmi t t z r  and a 3-watt 
transponder.  
s c i e n t i f i c  measuremenu, and a f fo rd  t racking  d a t a  wi th  r e spec t  
t o  two-angles and one-way doppler . The high-power transponder 
would provide two-way doppler i n  add i t ion  to  angular  in for -  
mation, receive commands from e a r t h  and telemeter engineering 
and s c l e n t i f i c  d a t a  a t  much g r e a t e r  ranges. A con t rac t  t o  
develop t h e  phase-coherent transponder system w a s  awz;ded t o  
Motorola Western Mi l i t a ry  Elcc t ronics  Center i n  Phoenix, Arizona. 
('JPL, Space Programs Summary No. 37-2, fo r  t h e  per iod Jan. 15, 
1960 t o  March 15, 1960, Pasadena, A p r i l  1, 1960, 21.) 

The t r ansmi t t e r  would telemeter engiiieering and 

NASA awarded con t r ac t s  t o  Caltech and Columbia f o r  t he  develop- 
ment of a s ingle-axis  seismometer f o r  use  i n  a hardlanding luna r  
capsule.  
also, F.E. Lehner, E.O. W i t t ,  W.F. Miller and R.D. Gurney, F ina l  
-.-- R e D O r t .  A Seismometer f o r  Ranger Lunar Landing, Seismological 
Laboratory, Caltech, May 15, 1962, 1,2, JPLHF 2-1378.) 

(11. W. - Cunningham, Ranger Program ChronoI.oav, l oc .  ci.t , ; 

x 
-(. 
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Aug. 3 

Aug. 4 

Aug. 5 

JPL released.Report  30-6,  The Vega Program, a survey of t he  f l i g h t  
ob jec t ives  and ground and space-borne elements of the Vega spstern. 
Lunar f l i g h t s  were t o  be  d i r ec t ed  toward "improving t h e  present  
understanding of t he  moon." 
pe rmi t  far-reaching deductions as t o  the  o r i g i n  of t he  s o l a r  
system." (p.43) Experiments were proposed t o  measure t h e  
p rope r t i e s  of t h e  moon's magnetic f i e l d  and atmosphere, provide 
a d e t a i l e d  map of t he  complete moon, and determine the  i n t e r n a l  
s t r u c t u r e  of t h e  moon, The revised TRAC(E) deep space t racking  
n e t  w a s  now re fe r r ed  t o  as t h e  Deep-Space N e t  (DSN) i n  support  of 
Vega; i t  would cons i s t  of a s t a t i o n  a t  Goldstone (Cal i forn ia ,  
Woomera (Aus t ra l ia ) ,  Johannesburg or  Capetown (South Afr ica) ,  
and eventua l ly  a United States east coas t  s i te  a t  Bangor (Waine). 
(p. 20) (J.N. James, ed., J P L  Report 30-6, The Vega Program, 
August 3,  1959, JPLHF 2-583.1 (Figure 14.) 

This knowledge, i t  w a s  hoped, ''would 

In  response t o  a launch s tand  readiness  da t e  of November 1, 1960 
f o r  t h e  new Vega Complex 36, and an e s t au l i shed  pol icy t o  emphasize 
lunar  explora t ion  during 1961, a revfsed Vega launch schedule w a s  
proposed : 

F l i g h t  Eo. Launch Date M . i s  s ion 

1 
2 
3 

4 
5 

6 
7 
8 

January 10,  1961 Escape mission, veh ic l e  tes t  

June 5,  1961 Meteorological satellite, 
March. 7 ,  1961 Lunar near  miss, sane as above 

2-stage veh ic l e  
Octobe-: 22, 1961 Lunar mission 
January 1, 1962 Communications satellite, 

2-stage vehicle 
March 5, 1962 Lmar o r b i t a l  

- - -  Backup f o r  satell i te mission 
Backup f o r  lunar  mission - - -  

(Letter, W.H. ? icker ing  t o  A. S i l v e r s t e i n ,  August 4 ,  1959, 1-2, I 
JPLHF 2-825.) f" 
Speaking a t  a Space Science Seminar i n  Los Angeles, -'.H. Pickering,  f 

involve f a r  fewer f l i g h t s  than space boosterlaeapons system develop- I 
ment p ro jec t s  (e.g., A t l a s  ICBM f l i g h t  tests), and t h a t  JPL-NASA w a s  i 
obl iga ted  t o  obta in  as g r e a t  a s c i e n t i f i c  r e t u r n  as poss ib le  from 
each f l i g h t .  He emphasized t h a t ,  as a consequence, the  requirement 
f o r  " r e l i a b i l i t y  and good engineering desigr.  is  even g rea t e r  i n  the  
space business  than i t  is  i n  the  weapons [mis s i l e s ]  business." 
(JPL Publ ica t ion  No. 30-10, Space Science Seminar, P a r t  I: General 
Introduct ion,  Los Angeles, August 28, 1953, 18, JPLEF 2-588.) 

Di rec tor  of JPL, noted t h a t  t he  planned deep space : dm wolilri f 
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CONTRACTUAL 

TECH M I CAl DIRECTION 

------- 

Figure 14: Contractual and technical direction for Vega program. c 
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1959 

Aug. 6-7 A NASA conference w a s  held i n  Monterey, Ca l i fo rn ia ,  at tended by 
top Headquarters personnel and d i r e c t o r s  of NASA f i e l d  centers .  
.JFL w a s  n o t i f i e d  t h a t  a decis ion hed been made t o  set a c e i l i n g  
on personnel employed a t  t h e  Laboratory: 
(Letter from T.K. Glennan t o  L.A. DuBridge, August 10, 1959; and, 
le t ter  from L.A, DuBridge t o  T.K. Glennan, August 14, 1959, 
SLHF 2-8t4a and 2-864b.) 

2400 by June 30, 1960. 

Aug. 10 NASA revised the Vega launch schedule f o r  t h e  second t i m e  (see 
Ju ly  24, 1559). 
1960 t o  January 1961; subsequent f l i g h t  da t e s  w e r e  s t r e t c h e d  out  
w i th  the  r e s u l t  t h a t  t h e  e igh th  veh ic l e  s l i pped  an a d d i t i o n a l  
n ine  months, thereby allowing t i m e  between s h o t s  t o  study the  

The plans s l i pped  t h e  f i r s t  launch from December 

d a t a  and make any necessary modifications.  
Atlas-Vega, loc.  c i t  .) 

(Review of Canceled 

G.E. performed a f u l l  durat ion tes t  of t h e  Vega second s t a g e  
engine. 
followed by a shutdown period of t h r e e  hours and a restart run 
of 250 seconds." 
et. al.,  August 13, 1959, JPLHF 2-1496.) 

"The engine w a s  operated a t  f u l l  t h r u s t  f o r  50 seconds 

(NASA, memo from A. Hyatt  t o  The Administrator,  

Aug. 11 Due t o  changes i n  schedule and mission assignment, t h e  preliminary 
design of t he  Vega spacec ra f t  w a s  n o t  as advanced as t h e  remzinder 
of t h e  system. 
design of t h e  lunar  payloads. 
August 11, 1959, JPLHF 2-820.) 

Primary a t t e n t i o n  w a s  being devoted t o  func t iona l  I 

(JPL, Vega Letter Report No. 2, 

Collins Radio w a s  authorized t o  proceed on t h e  minimum deep space 
ne t .  (IOM zrom J.H. Keyser t o  D i s t r ibu t ion ,  August 11, 1959, 
JPLHF 2-1009.) 

n 
i Aug. 12 C . I .  Cummings w a s  appointed Vega Program Director  a t  JPL. ( IOM 4 

i from W.H. Pickering t o  Di s t r ibu t ion ,  August 12, 1959, JPLHF 3-228.) 

Construction of Launch Complex 36 was running one month behind 
schedule. 
ment t o  overtime f o r  t h e  contractor.  (JPL, Vega Let ter  Report 
NO. 3 ,  August 18, 1959, 1, JPLHF 2-821.) 

Aug. 18 

i This t i m e  was expected t o  be recovered by t h e  commit- 

Aug. 20 OSFD planning a t  NASA Headquarters re leased a new, t e n t a t i v e  Vega 4 
3 
3 

I .  
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Aug. 20 f l i g h t  schedule: 
cont . F l i g h t  No. F i r i n g  

1 January 1961 
2 Apr i l  1961 
3 July 1961 
4 October 1961 
5 January 1962 
6 Apr i l  1962 
7 Ju ly  1962 
8 October 1962 

Mission 

T e s t  vehicle ,  l u n a r  m i s s  
Lunar m i s e  
Backup ( luna r  m i s s )  
Luriar o r b i t e r  
Meteorological satellite 
Lunar o r b i t e r  
Communication satellite 
Backup 

(JPL, I O M  from F.E. Goddard t o  C.I .  Cummings, August 20, 1959, 
JPLHF 2-839.) 

The NASA ad hoc Vega-Centaur Vehicle Rev iew Group v i s i t e d  JPL t o  
review t h e  Vega program. JPL took t h e  pos i t i on  of no t  defending 
Vega, but  only described t h e  system and expected performance. 
(IOM from J.H. Keyser t o  Di s t r ibu t ion ,  loc.  c i t . )  

Aug. 21 D r .  H.J .  Stewart and o the r  members of t h e  NASA ad hoc Vega-Centaur 
Vehicle Review Group were b r i e f e d  on t h e  DOD Agena B i n j e c t i o n  
veh ic l e  a t  t h e  NASA Western Operations Office by Lockheed and BMD 
s t a f f  members. (NASA, Report t o  t he  Administrator from t h e  Ad Hoc 
Vega-Centaur Vehicle Review Group, At? .  31, 1959, 2, JPLHF 2-809.) 
(See Ju ly  31, 1959.) 

The JPL Functional Design Group released t h e  Payload Functional 
Description, Vega V-6. The document w a s  recognized as a first 
s t e p  toward a f i n a l  design, and c a l l e d  f o r  a luna r  o r b i t i n g  
spazec ra f t  employing r o t a t a b l e  s o l a r  panels and a 3-4 foot high- 
gain antenna f ixed  a t  the base of t h e  payload. (JPLHF 2-945.) 

Aug. 31 The NASA ad hoc Vega-Centaur Vehicle Review Group submitted its 
i n i t i a l  r e p o r t  t o  D r .  T.K. Glenn-; a filial r e p o r t  w a s  promised 
a t  t h e  end of September. 
was whether i t  w a s  sound t o  pursue a l l  of t h e  e x i s t i n g  vkh ic l e  
programs--Centaur, Vega, and Agena B. (BMA, Report t o  t h e  
Administrator, a loc.  c i  t . ) 

The major question under i n v e s t i g a t i o n  

R.W. Davies and M.G. Comuntzis presented a paper on The Steril- 
i z a t i o n  of Space Vehicles t o  Prevent E x t r a t e r r e s t r i a l  Biological  
Contamination a t  the  Xth Congress of t h e  I n t e r n a t i o n a l  Astra- 
n a u t i c a l  Federation, i n  London. The authors  reviewed the  work 
of CETEX, the  consensus regarding p r o b a b i l i t i e s  of landing v i a b l e  
organisms on the  moon and p l ane t s ,  and suggested t h a t  "pol lut ion 
be kept  less than 10' dead organisms pe r  pi-obe f o r  moon and 
planetary shots." (JPL External  Pub l i ca t ion  No. 698, August 31, 
1959, 13, JPLHJ? 2-575. ) 1 
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During 
August 

With t h e  DSN scheduled t o  support  both NASA and t h e  DOD space 
programs, JPL recommended t h a t  a s i n g l e  agency, t h e  Army S igna l  
Corps, be assigned r e q o n s i b i l i t y  f o r  providing t h e  necessary 
communications between a l l  s t a t i o n s  i n  t h e  N e t ,  wi th  ARPA and 
NASA providing funds and d i r ec t ion .  "This approach t o  estab- 
l i s h i n g  communications is  under considerat ion by t h e  Space F l igh t  
Operations Divis ion of NASA Headquarters, pending a dec i s ion  on 
t h e  o v e r a l l  NASA communications problem." (JPL Report No. 30-6, 
op. c i t . ,  27.) 

The i n i t i a l  p l an  f o r  launch-to-injection t racking of e a r l y  Vega 
f l i g h t s  w a s  completed. 
Canaveral, Bermuda, and a downrange s t a t i o n  ( loca t ion  unspecif ied) .  
"On nor theas t  direct-ascent  t r a j e c t o r i e s ,  such as t h e  f i r s t  Vega 
f i r i n g s ,  t h i s  [latter] s t a t i o n  w i l l  be loca t ed  at  Newfoundland. . . . 
(JPL, Space Programs Summaw No. 5- f o r  t h e  per iod J u l y  15 1959 t o  
September 15, 1959, Pasadena, October 1, Z959, 33.) 

S ta t ions  were t o  be loca ted  a t  Cape 

11 

The ICSU m e t  i n  The Hague, Netherlands, t o  conclude a f f a i r s  
r e l a t e d  t o  t h e  IGY. 
coamittees assumed i ts  work: COSPAR (space research) ,  SCOR 
(oceanographic), SCAR (Antarctic), and t h e  I n t e r n a t i o n a l  Geo- 
physical  Co-operation of 1959 (IGC-1959). The last organi- 
za t ion  w a s  later r econs t i t u t ed  as t h e  Committee on I n t e r n a t i o n a l  
Geophysics (CIG). (J. Tuzo Wilson, op. c i t .  , 320-321.) (See 
October 2-4, 1958.) 

The CSAGI w a s  disbanded, and fou r  new 

Fabricat ion of the f i r s t  s t a t i c  test model of t h e  JPL 6K pro- 
pulsion system w a s  completed. (A. B r ig l io ,  Jr., loc.  c i t . )  

Sept. 8 CMLC Chairman W i l l i a m  Holaday informed the  committee t h a t  h i s  
s t a f f  w a s  evaluat ing the n a t i o n a l  space v e h i c l e  program, wi th  
s p e c i a l  a t t e n t i o n  given t o  competing NASA-DOD launch systems 
(see Ju ly  19, 1959). (Clark, op. cit . ,  65.) 

Sept. 9 JPL submitLed a proposed "Flight T e s t  Respons ib i l i t i e s  and 
Organization f o r  Launch Phase of t h e  Vega Program at AMR" t o  
NASA OSFD , o u t l i n i n g  management and t echn ica l  r e s p o n s i b i l i t i e s  
f o r  a l l  p a r t i c i p a n t s  during l iunchings.  (Letter and enclosure 
from C . I .  Cummings, JPL Vega Program Director ,  t o  A. S i l v e r s t e i n ,  
September 9, 1959, JPLHF 2-838.) 

The JPL Functional Design Group released t h e  Payload Functional 
Description, Vega V-1. This spacec ra f t ,  a l s o  designed f o r  a luna r  
o r b i t e r  mission, embodied a s impl i f i ed  V-6 configurat ion weighing 
approximately 596 pounds, (JPLHF 2-946) (Figure 15. ) 

I rA 
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Figure 15: Proposed Vega 1 Lunar Orbiter spacecraft design showing power system. 

i 
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Sept. 12 

Sept. 14 

Sept. 16 

Sept. 17 

Sept. 18 

The Soviet  Union launched Luna I1 t o w a d  t h e  moon. 
lunar  probe c a r r i e d  pennants and instruments similar t o  those on 
the  f i r s t  f l i g h t  (January 2,  1959) and, perhaps t o  avoid f u r t h e r  
contention, t h e  USSR provided information t o  t h e  B r i t i s h  astronomers 
a t  the J o d r e l l  Bank r a d i o  te lescope which allowed them t o  t r a c k  t h e  
veli icle u n t i l  it impacted t h e  mcon. (J.T. Wilson, I G Y ,  t h e  Year of 
t h e  New Moons, New York, 1961, 72-73.) The f e a t  demonstrated very 
p r e c i s e  guidance inasmuch as t h i s  c r a f t ,  l i k e  i t s  predecessor,  w a s  
placed on a luna r  t r a j e c t o r y  by t h e  launch v e h i c l e  and d i d  no t  make 
a midcourse maneuver. (Cf. "What Moon Shot Means," Business Week, 
September 19, 1959, 32-33.) The veh ic l e  made t h e  f i r s t  at tempt t o  
d e t e c t  t h e  moon's magnetic f i e l d ,  and i t s  magnetometer functioned 
down t o  55 ki lometers  of t h e  lunar  su r face .  N o  f i e l d  w a s  observed. 
(Nature, February 1, 1969, 415.) (Tkis f l i g h t  and a subsequent 
lunar  f l i g h t  i n  October coincided with Pa r ty  Chairman Khruschev's 
v i s i t  t o  t h e  United S t a t e s  f o r  a s u m m i t  meeting with P res iden t  
Eisenhower a t  Camp David.) ("Exploring t h e  MOOD from Baikonur 
and Cape Kennedy,"op. c i t . ,  55.) 

The 858-pound 

D r .  Hugh Odishaw, Executive Director  of t h e  SSB, d i r e c t e d  a letter 
t o  D r .  T.K. Glennan of NASA and M r .  Roy Johnson of ARPAwhich 
comunicated t h e  recommendations of t h e  Lederberg ad hoc committee 
(July 6-8, 1959) and t h e  SSB regarding s t e r i l i z a t i o n  of space 
probes. 
Nat ional  Academy of Sciences,  op. c i t . ,  108, 109.) 

(C.M. Atkins, NASA and the  Space Science Board of t h e  

NASA and t h e  DOD signed an agreement "governing t h e  reimbursement 
of c o s t s  i ncu r red  by DOD o r  NASA i n  providing f o r  use by t h e  o the r  
of i ts  services, equipment, personnel and f a c i l i t i e s  and i n  t rans-  
f e r r i n g  equipment and supplies." 
Between t h e  Department of Defense and the  National Aeronautics and 
Space Administration, Concerning P r i n c i p l e s  Governing Reimbursement 
of Costs," September 14,  1959, JPLHF 2-1149.) 

(Document e n t i t l e d  "Agreement 

A revised e d i t i o n  of Payload Functional Description, Vega V-6 w a s  
re leased a t  JPL (JPLHF 2-947.) 

JPL requested t r ack ing  and telemetry coverage from NASA's Bermuda 
s t a t i o n  f o r  Vega d i r e c t  asce.nt missions. 
t o  E.C. Buckley, Ass i s t an t  Director of Space F l i g h t  Operations,  
NASA, September 1 7 ,  1959, JPLHF 2-840.) 

(Letter from C . I .  Cummings 

Secretary of Defense N e i l  H. McElroy issued a DOD order  e n t i t l e d  
" S a t e l l i t e  and Space Vehicle Operations," which served as an out- 
l i n e  f o r  r e o r i e n t i n g  t h e  space a c t i v i t i e s  performed by the  
o rgan iza t iona l  elements of DOD. 
f o r  near ly  a l l  m i l i t a r y  space missions,  ARPA was r e l ega ted  t o  a 

The USAF w a s  given r e s p o n s i b i l i t y  

research and development function. 
Launch Operations Center, op. c i t . ,  59.) 

(H i s to r i ca l  Origins of NASA's 
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Sept. 2 1  A s p e c i a l  JPL Functional Design Group reported t o  C . I .  Cummings 
on the  r e s u l t s  of t h e i r  s t u d i e s  and presented a spacecraf t  
func t iona l  desc r ip t ion  f o r  Vega vehicles V-1 and V-6, w i t h  
emphasis placed on lunar  explorat ion.  
were scheduled f o r  completion by October 1. J.D. Burke w a s  
assigned r e spons ib i l i t y  f o r  organizing, coordinat ing,  and 
i n t e g r a t i n g  t h i s  continuing preliminary design e f f o r t .  
I O M  from C . I .  Cummings t o  Di s t r ibu t ion ,  September 22, 1959, 

Functional s p e c i f i c a t i o n s  

(JPL, 

JPLHF 2-841.) 

Sept. 22-23 Based on t h e  McKinsey management study as well as inhouse 
reviews, JPL began an extensive i n t e r n a l  reorganizat ion which 
w a s  completed i n  November 1359. 
Dis t r ibu t ion ,  September 22, 1959, JPLHF 3-231: I O M  from 
W.H. Pickering t o  Dis t r ibu t ion ,  September 23, 1959, JPLHF 3-232; 
and, I O M  from W.H. Pickering t o  Di s t r ibu t ion ,  September 24, 

( I O M  from W.H. Pickering t o  

1959, JPLHF 3-233.) 

Sept. 24 The f i r s t  NASA-Air Force A t l a s  Able-4 luna r  launch veh ic l e  
exploded during static tests a t  the  launch s tand  a t  Cape 
Canaversl. It w a s  being prepared f o r  a planned launch i n  
October. (Emme, Aeronautics and Astronaut ics ,  0.;. d t . ,  i3 . )  

Sept. 26 The McKinsey f i n a l  r epor t  on J P L  management and organiza t ion  
w a s  re leased.  (McKinsey & Company, Improving Organizat ional  
S t ruc tu re  and Adminkt ra t ive  Processes,  Jet Propulsion Labora- 
to ry ,  September 1959, JPLHF 3-182; a l so ,  I O M  from W.H. PfcLzring 
t o  Dis t r ibu t ion ,  September 15 ,  1959, 3PLHF 3-229.) 

Sept. 28 J.D.  Burke w a s  appointed Vega Deputy Direc tor  a t  JPL. (JPL, 
I O M  from W.H. Pickering t o  A l l  Personnel,  September 24, 1959, 
JPLI. !' 3-242. ) 

The NASA ad hoc Vega-Centaur Vehicle Rev iew Group concluded i ts  
work. D r .  H.J.  S t e w a r t ,  Director  of Off ice  of Program Planning 
and Evaluation, NASA, submitted a memo t o  U r .  T.K. Glennan 
summarizing t h e  background of t he  DOD Agena Prograd, and the  
advantages and disadvantages of the  Agena B and Vega. (Memo 
f o r  t h e  Administrator NASA, from Homer J. Stewart ,  DirecLor, 
Off ice  of Program Planning and Evaluation, September 28, 
1959, JPLHF 2-922, ) 

Sep t .  29 I n  an address before  the  American I n s t i t u t e  of Chemical Engineers 
i n  S t .  Paul ,  Minnesota, JPL  Director  W.H. Pickering emphasized 
t h e  need f o r  a w e l l  planned na t iona l  space program wi th  r a t i o n a l  
goals  t h a t  would allow t h i s  country t o  surpass  the  Soviet  Union 
i n  space explorat ion.  The p r inc ipa l  reason f o r  a vigorous space 

-.- 

s 
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Slzpt. 29 
cont . program a t  t h i s  p o i n t  i n  t i m e ,  during a "cold w a r , "  w a s  a s s e r t e d  

t o  be n a t i o n a l  p r e s t i g e .  
S c i e n t i f i c  Front ier ,"  September 29, 1959, JPLHF 2-922.) 

(Text of address,  "Space--The New 

Sdpt. 30 Following review of t h e  JPL Vega Mission Plan dated September 15, 
1959, t h e  following missions were establ ished:  Vegas 1, 2, and 3 
would have i d e n t i c a l  test missioas,  t o  be f i r e d  on d i r e c t  ascent  
t r a j e c t o r i e s  beginning i n  January 1961. Vegas 4 ,  6, and 8 would 
be near ly  i d e n t i c a l  l u n a r  o r b i t i n g  veh ic l e s  with a f i r s t  launch 
i n  October 1961. 
communications satell i te,  r e spec t ive ly ,  t h e  former launched i n  
January 1962 and t h e  lat ter i n  Ju ly  1962. 
Report No .  6, September 30, 1959, 1-2, JPLHF 2-823.) 

Vegas 5 and 7 would be a meteorological and 

(JPL, Vega Letter 

BMD con t r ac tua l ly  a l l o c a t e d  t h e  f i r s t  two A t l a s  boosters  t o  t he  
Vega program. 
not y e t  con t r ac tua l ly  implemented. ( Ib id . ,  3 . )  

The remaining Vega boosters  w e r e  scheduled Lut 

Following review of t he  n a t i o n a l  space v e h i c l e  program, CMLC 
Chairman W i l l i a m  Holaday submitted a memo t o  t h e  Director  of 
NASA and t h e  Sec re t a ry  of Defense recommending t h a t  t h e  NASA 
G.E.-powered second s t a g e  f o r  Vega be eliminated and replaced 
by t h e  A i r  Force Lockheed Agena B. (Clark, loc.  c i t . )  

During 
September 

JPL plans f o r  t h e  Vega V-1 spacec ra f t  environmental and system 
tests a t  t h e  Laboratory and a t  Cape Canaveralwere completed. 
The h e a r t  of t h e  V-l. s pacec ra f t ,  a device t o  receive, rou te ,  
process,  and generate  intersystem commands onboard, w a s  
designated t h e  "spacecraf t  control ler ;"  preliminary func t iona l  
design of t h i s  u n i t  was begun. 
No. 6 f o r  t h e  per iod September 15, 1959 t o  November 15, 1959, 
Pasadena, December 1, 1959, 10-11, 9.) 

(JPL, 

O c t .  2 D r .  H.J. Stewart  submitted f i n a l  recommendations t o  D r .  Glennan 
on t h e  Vega and Agena: 
Vega w i l l  have about t h e  same payload weight c a p a b i l i t i e s  and 
acceptable guidance c a p a b i l i t i e s  f o r  e a r t h  o r b i t .  Vega w i l l  
have t h e  guidance capaci ty  f o r  deep space i n j e c t i o n  and w i l l  
have a t h i r d  s t a g e  t o  provide reasonable payload capaci ty  f o r  
such missions. 
similar c a p a b i l i t i e s .  
should, t he re fo re ,  be considered. To adequately make t h e  
decis ion,  an ana lys i s  must be made of t he  r e s u l t s  of cac-el-  
l a t i o n  of e i t h e r  Vega o r  Agena B on t h e  programs of both NASA 
and DOD." 
October 2 ,  1959, 4 ,  JPLHF 2-811.) 

"as two-stage v e h i c l e s ,  Agena B and 

Agena B could be s i m i l a r l y  a l t e r e d  and have 
Cancelling one o r  t h e  other  veh ic l e s  

(Memo t o  t h e  Administrator, from H.J. Stewart ,  
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O c t .  2 
cont . A meeting w a s  convened a t  JPL t o  consider p o t e n t i a l  missions 

f o r  t h e  upcoming lunar  and incerplanetary f l i g h t  program. 
Attendees included top engineering and s c i e n t i f i c  personnel 
a t  the  Laboratory, and the  t o p i c  s e l e c t e d  f o r  discussion was: 
"What kind of a space spec tacu la r  might t he  United S t a t e s  per- 
form t h a t  t h e  Soviet  Union w a s  incapable of doing." One of 
those p re sen t  later r e c a l l e d  t h a t  a r ep resen ta t ive  from t h e  
Space Science Division "made an overwhelming case f o r  photo- 
graphing t h e  back s i d e  of t h e  moon because, while t h e  Soviets  
obviously had t h e  launch c a p a b i l i t y ,  they j u s t  as obviously 
did no t  have t h e  instrumentation c a p a b i l i t y  t o  handle such a 
complex payload." (JPL, memo from J.H. Keyser t o  R.C. H a l l ,  
Comments on Preliminary Draf t  of Ranger Chronology, January 7 ,  
1969. ) 

O c t .  4 On the  second anniversary of Sputnik I, t h e  Soviet  Union 
launched Luna I11 on a circumlunar t r a j e c t o r y .  Several  days 
later the  spacec ra f t  photographed and subsequently t rans-  
mit ted t o  e a r t h  t h e  f i r s t  p i c t u r e s  of t h e  hidden s i d e  of t h e  
moon, showing t O  percent  of t h i s  y e t  unseen hemisphere, 
("Exploring t h e  Moon fro= Baikonur and Cape Kennedy," op. c i t . ,  
55,) This  success,  following t h e  e a r l i e r  success of Luna 11, had 
a profound e f f e c t  i n  mobilizing JPL seEtiment t o  "beat t h e  
Russians" i n  space explorat ion,  and caused a n  inc rease  i n  NASA 
e f f o r t s  d i r ec t ed  towards an  unmanned luna r  explorat ion program. 
(Figure 16.) 

Oct. 5 Dan Schneiderman was assigned continuing r e s p o n s i b i l i t y  f o r  
coordinating the var ious JPL groups involved i n  the  Vega 
spacecrpf t  design e f f o r t ,  and f o r  resolving d i f f e rences  i n  

but ion,  October 5, 1959, JPLHF 2-842.) 

The NASA launch operat lons group n o t i f i e d  o f f i c i a l s  a t  AMR t h a t  
t h e  f a c i l i t i e s  a t  Hangar H wou1.d be s u f f i c i e n t  t o  t h e i r  needs 
pending proposed modification, 
Deputy Commander/Tes ts and Deputy Commander/Range, October 7 , 

engineering cr i ter ia .  (JPL, I O M  from J . D .  Burke t o  D i s t r i -  4 

i O c t .  7 

5 (NASA, memo from AMROO t o  

! 
1959, JPLHF 2-1168.) ; 

oct. a NASA n o t i f i e d  JPL  t h a t  i t  had adopted a "policy t h a t  payloads 
which might impact a c z l e s t i a l  body ,must be s t e r i l i z e d ,  . .I1 

Plans t o  ca r ry  out  t h i s  pol icy were del ineated.  (NASA, le t ter  
from A. S i l v e r s t e i n  t o  W.H. Pickering, October 8, 1959, JPLHF 
2-862. ) 

?ct. 13 The 11th meeting of t he  CMLC was held i n  Washington, D.C.  
Chairman Holaday reviewed f o r  t he  Committee h i s  study and 
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O c t .  13 recommendations concerning t h e  Nat ional  Space Vehicle Program. 
con t . The major recommendation was the  replacement of t he  G.E. 

second s t a g e  of t h e  Vega with t h e  Lockheed Agena B. 
t h a t  t h e  Atlas-Agena B combined wi th  t h e  JPL-6R Vega t h i r d  
had about t he  same payload capah i l i t y  as t h e  o r i g i n a l  Vega. 
Since t h i s  r e p o r t  had been submitted t o  the  DOD and NASA on 
September 30, t he  Committee d id  n o t  t ake  a formal p o s i t i o n  
on the  study. 
meeting, October 13, 1959, 3-4, JPLHF 2-814,) (See September 30, 
1959. ) 

He noted 

(Minutes of Civil ian-Mili  t a r y  Liaison Committee 

D r .  T. Keith Glennan responded t o  D r .  Hugh Odishaw's l e t t e r  of 
September 14. H e  concurred with SSB recommendations regarding 
the  requirements f o r  s t e r i l i z a t i o n  of United States space  probes, 
and noted t h a t  t he  i n s t r u c t i o n s  had been s e n t  t o  f i e l d  centers  
and l abora to r i e s  involved i n  deep space explora t ion  t o  develop 
procedures f o r  s t e r i l i z a t i o n  and t o  compile an inventory of 
spacecraf t  components. (NASA, le t ter  from T.K. Gleunan t o  
H. Odishaw, October 13, 1959, JPLHF 2-871b.) (See October 8, 
1959. ) 

Oct. 15 NASA Headquarters informed f i e l d  cen te r s  of a requirement t o  
s t e r i l i z e  payloads t h a t  might impact a celest ia l  body. "Of 
t h e  several means of s t e r i l i z a t i o n  proposed, NASA considers  
t h e  Ese of e thylene  oxide i n  its gaseous phase as t h e  most 
f e a s i b l e  agent a t  t h i s  t i m e . "  (NASA, memo from A. S i l v e r s t e i n  
t o  t h e  Direc tor ,  Goddard SFC, October 15, 1959, JPLHF 2-1930.) 

O c t .  16 D r .  T. Keith Glennan, i n  6 memorandum, i n s t r u c t e d  the  NASA 
a s soc ia t e  adminis t ra tor  t o  e s t a b l i s h  a formal, NASA-wide 
r e l i a b i l i t y  program. An Off ice  of R e l i a b i l i t y  and Systems 
Analysis was c rea ted  i n  the  Off ice  of t he  Associate Admin- 
i s t r a t o r  s h o r t l y  the rea f t e r .  (Statement of D r .  Golovin a t  
Monterey, Cal i forn ia ,  Third Semi-Annual NASA S ta f f  Conference 
Program Formulation and S t a t u s  of A c t i v i t i e s ,  March 3-5, 1960, 
50-51, JPLHF 2-472. ) 

Oct. 20 The Science Off ice  i n  NASA OSFD i s sued  a proposed 1.ist  of 
experiments t o  be discussed wi th  JPL f o r  inc lus ion  i n  lunar  
mission Vegas. (NASA, memo from H.E. Newel1 t o  J. Clark,  
October 20, 1959, JPLHF 2-1931.) 

Oct. 2 1  NASA and the  DOD signed an agreement i n  which NASA assumed 
re spons ib i l i t y  f o r  the development of very high-thrust  space 
boosters ,  
ABMA, Huntsv i l le ,  including the  Saturn Project ,  t o  NASA was 
authorized. 
on November 2 ,  1959. 
i24. ) 

Transfer  of t h e  Devel.opment Operations Divis ion of 

The President  approved t h e  inter-agency agreement 
(Government Operations i n  Space, op. c i t . ,  
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O c t .  22' NASA Administrator T.K. Glennan, accompanied by members of 
h i s  s t a f f ,  a r r ived  a t  Huntsv i l le ,  Alabama, t o  d iscuss  t e n t a t i v e  
plans f o r  t he  ABMA organiza t iona l  elements included i n  the  
propcjsed t r a n s f e r  t o  NASA. Some of t he  major poin2s emphasized 
by Gle-man were h i s  i n t e n t i o n s  t o  organize NASA i n t o  four  
major d iv ls ions :  General Administration (Washington, I).C.) 
R t 3  cen te r  activitirls (Lewis, Langley, and Ames) , payload 
and payload opera t ions  (Goddard and JPL), and veh ic l e  s y s t e m  
and launching opera t ions  (Redstone Arsenal) ; t o  cen te r  a t  
Redstone Arsenal a l l  of NASA's broad i n t e r e s t s  i n  the  space 
booster  f i e l d ;  t o  have t h e  development of NASA's l a r g e  boos te r  
system program accomplished by t h e  Redstone group; and t o  
comtine t h e  Saturn and Nova programs i n t o  a s i n g l e  long-range 
program. MK. A.F. S i e p e r t ,  Di rec tor  of t h e  NASA Off ice  of 
Business Administration, was appointed by D r .  Glennan t o  have 
o v e r a l l  r e s p o n s i b i l i t y  f o r  EASA i n  nego t i a t ing  and planning 
f o r  t he  t r ans fe r .  (Memo f o r  t h e  Record, Spec ia l  Ass i s t an t  t o  
CG, AOMC, Subject :  "Summary Notes of D r .  Glennan's V i s i t  t o  
AOMC on 2 1  [ s i c ]  October 1959," October 24, 1959, as c i t e d  i n  
"Histcrical Origins  of NASA's Launch Operations Center," z. 
-* c i t  Y 60-61. ) 

Oct. 23-24 The NAS-SSB h e l d  i ts  s i x t h  meeting. D r .  Homer E. N e w e l l  of 
t h e  Off ice  of Space F l i g h t  Developmert (OSFD), speaking f o r  
D r .  Hugh Dryden, presented a summary of t h e  NASA space sc i ence  
program. The presenta t ion  was  w e l l  received and, t h e r e a f t e r ,  
t h e  OSFD made an annual r epor t  of i ts act ivi t ies  t o  t h e  SSB. 
(C.M. Atkins,  NASA and t h e S u a c e  Science Board of t h e  Nat ional  
Academy of  Sciences,  op. c i t . ,  34-35,) 

Oct. 28 Vega V-1 spacec ra f t  de l ivery  schedule w a s  re leased  f o r  one 
mockup, one engineering model, and one f l i g h t  spacecraf t ;  
completion and de l ive ry  was scheduled f o r  February 1960, 
Apr i l  1960, and Septembef 1960, respec t ive ly .  (IOM from 
D.F. Sherff/F.C. Smith, October 28, 1959, JPLHF 2-1006.) 

During 
October 

F i r ing  tests of t he  JPL GK s t a t i c  test model of t h e  Vega t h i r d  
s t a g e  p;'oyulsion system commenced on Stand D a t  t he  Edwards 
Tes t  S t a t ion ,  Cal i forn ia .  (JPL, Space Programs Summary No. 6 ,  
op. c i t . ,  82.) 

The JPL Space Instruments Sect ion released Functional Descr ipt ion 
f o r  Typical Vega S c i e n t i f i c  Instruments.  
photographic system, f lux-zate  l,,agnetorneter, pu lse  ion iza t ion  
chamber, i n t eg ra t ing  ion iza t ion  chamber, s o l a r  corpuscular 
r ad ia t ion  de tec to r ,  and charge measurement, 

Instruments included a 

(JPLHF 2-948.) 
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Nov. 1 JPL r e l eased -Pub l i ca t ion  No. 30-20, Operational and F a c i l i t y  
Requirements Tentatj.vely Proposed f o r  t he  NASA Deep Space 
Instrumentation F a c i l i t y  Located a t  I s l and  Lagoon, Woomera 
Range, Austral ia .  (JPLHF 2-585) 

Nov. 5-6 I)r. A. S i l v e r c t e i n ,  and a group from KASA Headquarters, v i s i t e d  
JPL t o  review t h e  Vega program. Following discussions,  i t  w a s  
decided tha t :  

1. Vega two-stage satellite veh ic l e s  would be caccel led,  and 
Headquarters would employ o the r  veh ic l e s  t o  f i l l  e a r t h  
satellite requirements. 

Consequently, Vega would be reduced from an e i g h t  t o  a s i x  
veh ic l e  program with four  f i r i n g s  i n  1961 and two a t  the  
p l ane t s  i n  1962. 

The Laboratory would concentrate a d d i t i o n a l  e f f o r t  on space- 
c r a f t  development; planned evolut ion would provide luna r ,  
planetary,  and in t e rp l ane ta ry  spacec ra f t  f o r  Cectaur 
s t a r t i n g  i n  late 1962 o r  e a r l y  1963. 
be procured only i n  the event Centaur w a s  delayed. 

The Laboratory would prepare a new set of missions f o r  t he  
six remaining Vegas and some follow-on Centaurs t o  provide 
lunar  photcgraphy, lunar  rough landing (as p re l imina r i e s  
t o  s o f t  landings),  and f i r i n g s  a t  the p l a n e t s  i n  t h e  f a l l  
of 1962 and again i n  1964. 

The Space Science Division of t h e  Laboratory would act as 
an experimenter with i ts  photographic equipment on a lunar  
s h o t  "performed by some o the r  veh ic l e  i n  1960.'' 

2. 

3. 

Addit ional  Vegas would 

4 .  

5. 

(JPL, letter from W.H. Pickering t o  A. S i l v e r s t e i n ,  November 9,  
1959, JPLHF 2-843. ) 

Nov. 12 NASA a l t e r e d  the  Vega F l igh t  Schedule, s l i p p i n g  t h e  f i r s t  f l i g h t  
one month ( t o  February 1961) and s t r e t c h i n g  out  t h e  remaining 
f i v e  f l i g h t s .  Vehicles seven and e i g h t  had been cr-.ncelled 
several days ear l ier ;  J P L  and NASA determined t o  replace these 
Vegas only i n  the  event Centaur was no t  ava i f ab le  i n  1962. 
w a s  requested t o  prepare a new se t  of deep-space missions f o r  
t h e  remaining s i x  f l i g h t s .  (Clark, op. c i t . ,  65,66.) 

The Vega V-1 spacec ra f t  x ,  y ,  z coordinate system o r  o r i e n t a t i o n  
w a s  released. (JPL, I O M  from Y.P. Framan t o  Di s t r ibu t ion ,  
Novembcr 16, 1959, JPLHF 2-844, ) 

JPL 

Nov. 16 

i 
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Nov. 16 I n  a memo t o  t h e  Direc tor  of Business Administration and the  
cont . Direc tor  of Space F l i g h t  Development, Richard E. Horner, NASA 

Associate Administrator observed t h a t  “It is  apparent t h a t  most 
of t he  d i f fe rences  which have developed between t h e  Jet  Pro- 
puls ion Laboratory and t h e  Headquarters relate d i r e c t l y  t o  t h e  
Vega Program. I th ink  t h a t  i t  can be s a f e l y  assumed t h a t  t h i s  
is  i n  l a r g e  p a r t  a t t r i b u t a b l e  t o  the  f a c t  t h a t  t h e  Vega P r o j e c t  
w a s  i n i t i a t e d  during t h e  e a r l y  formative s t ages  of our organi- 
za t ion  and program development. . . . I 1  (NASA, memo from 
R.E. Horner t o  Direc tor  of Business Administration and Direc tor  
of Space F l i g h t  Development, November 16, 1959, JPLHF 3-314.) 

Nov. 16 JPL es tab l i shed  a Systems Divis ian t o  c e n t r a l i z e  t h e  func t ion  
of spacec ra f t  systems engineering and design,  and t e s t i n g  of 
assembled spa:ecraft. H.M. Schurmeier w a s  appointed Division 
Manager. (JPL, I O M  from W.H. Pickering t o  Di s t r ibu t ion ,  
NovemSer 18, 1959, JPLHF 3-243.) 

NASA assumed t echn ica l  d i r ec t ion  of t he  Saturn P r o j e c t  pending 
formal t i-znsfer from t h e  Army. 

Nov. 20 JPL informed NASA t h a t  i t  w a s  formally a c t i v a t i n g  a new d iv i s ion  
under the  name Space Science. D r .  A.R. Hibbs w a s  appointed 
Division Manager. (JPL, let ter from W.H. Pickering t o  R.L. B e l l ,  
November 20, 1959, JPLHF 2-865.) (See Ju ly  15, 1959.) 

I n i t i a l  spacecraf t  s t e r i l i z a t i o n  requirements w e r e  re leased  
a t  JPL. 
on the  t h i r d  and fou r th  f l i g h t s ;  however, i t  w a s  considered 

des i r ab le  t o  incorporate  as many of them as poss ib le ,  on a 

The requirements were planned f o r  implementation 

I1 

not - to- in te r fe re  bas i s ,  i n  the  f i r s t  two [test] f l i g h t s .  . . I1 

(JPL, I O M  from J . D .  Burke t o  Di s t r ibu t ion ,  November 20, 1959, 
JPLHF 2-845.) (See October 13, 1959.) 

Nov. 23 The new Vega Program and budget was presented a t  Headquarters 
by C . I .  Cummings and, following d iscuss ions ,  w a s  accepted. 
Considerable concern was expressed by Headquarters personnel 
regarding JPL suggested use of a nuclear  power supply i n  lunar  
vehic les  because of t h e  p o t e n t i a l  f o r  amtamination of t h e  
moon; subsequently the  plan w a s  dropped. (JPL, I O M  from 
J.H. Keyser t o  Dis t r ibu t ion ,  November 25, 1959, JPLHF 2-1016.) 

A Telecommunications Division vras es t ab l i shed  a t  JPL wi th  
r e s p o n s i b i l i t y  f o r  the  DSIF ar.d support ing research and 
development. 
November 23, 1959, JPLHF 3-238.) 

(JPL, I O M  from W.H. Pickering t o  Dis t r ibu t ion ,  
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Wov. 23 
cont. 

Nov. 25 

Nov. 26 

Nov. 30 

During 

Considering r ecen t  Soviet  space successes,  delays 52 t he  NASA 
Vega program, and the a t t i t u d 6  of t h e  Administration towards 
space explorat ion,  D r .  W.H. Pickering,  speaking be fo r s  a 
meeting of t h e  American Rocket Society i n  Washington, D.C., 
a s se r t ed  t h a t  "we should frankly admit t h a t  w e  are indeed i n  
a race with t h e  USSR, . . . w e  must e i t h e r  pursue our space 
developments a c t i v e l y  and success fu l ly ,  o r  w e  must dec l a re  
ourselves completely out  of t h e  space race." (Aviation Week, 
November 23, 1959, 26, JPLHF 2-592.) 

At a JPL Vega S t a f f  Meeting C . I .  Cummings ou t l ined  a proposed 
plan f o r  organizing the Vega Lunar Impact Capsule e f f o r t .  It 
w a s  hoped th-rt a con t r ac to r  could be s e l e c t e d ,  con t r ac t  nego- 
t i a t i o n s  begun, and a p ro jec t  engineer assigned by the  end of t h e  
year.  (JPL, I O M  from J.H. Reyser t o  Di s t r ibu t ion ,  op. c i t . ,  2.)  

The second NASA a t t e m p t  t o  launch Atlas-Able Pioneer P-3 lunar  
probe f a i l e d  (see September 24,  1959). Short ly  a f t e r  launch t h e  
p l s s t i c  nose f a i r i n g  col lapsed,  causing t h e  payload t o  break away 
from t h e  booster  . 
op. c i t . ,  115.) 

(Emme , Aeronautics and Astronautics , 1915-1960 , 

The Space Science Division, JPL,  re leased a l ist  of proposed 
s c i e n t i f i c  experiments f o r  a l l  planned Vega missions including 
t h e  f i r s t  two test f l i g h t s  planned f o r  escape t r a j e c t o r i e s .  
The choice of s c i e n t i f i c  packages f o r  t he  f i rs t  two f l i g h t s  
w a s  "based on t h e  vhwpoin t  t h a t  t hese  packages should con- 
s t i t u t e  an experiment, no t  merely a c o l l e c t i o n  of instrvments.  
This outlook n o t  only is cons i s t en t  with t h e  t r a d i t i o n s  cf  
experimental science,  b u t  a l s o  i t  helps  ensure t h a t  space-  
c r a f t  technology w i l l  develop i n  a d i r e c t i o n  compatible wi.th 
space science." 
D i s t r ibu t ion ,  November 30, 1959, JPLHF 2-846.) 

(JPL, I O M  from Space Science Division t o  

JPL concluded i t s  study of a two-stage Vega f o r  e a r t h  o r b i t  
November missions e a r l y  i n  t h e  month (see June 1959). An approach which 

would use a two-stage Vega p lus  a Lockheed Agena A minus t h e  
propulsion system as the  a t t i t u d e - s t a b i l i z e d  platform f o r  MASA 
e a r t h  sa te l l i t es  was examined and then r e j e c t e d  as unnecessar i ly  
complicated. 
Agena o r  Atlas-Agena be employed f o r  e a r t h  satel l i te  missions 
in s t ead  of Vega. NASA accepted t h i s  recommendation and t h e  
Vega f l i g h t  schedule was r ed i r ec t ed  exclusively t o  deep space 
missions (see November 1 2 ,  1959). The study a l so  noted t h a t ,  
whe. information on the Agena B became a v a i l a b l e  i n  the  summer, 

JPL recommended t h a t  the e x i s t i n g  A i r  Force Thor- 
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1959 

During 
November 
con t . a l l  bu t  :he h ighes t  energy deep space missions. (JPL, Agena 

preliminary ana lys i s  i nd ica t ed  performance of t h e  A i r  Force two- 
s t a g e  Atlas-Agena B was about equal  t o  t h e  three-stage Vega f o r  

Study Report, op. c i t . ,  I.a.1.) 

Assembly of t h e  Vega V-1 (redesignated S-1) f l i g h t  spacecraf t  
w a s  rescheduled t o  occur i n  June 1960. (JPL, Space Programs. 
Summary No. 6, op. ci t . ,  9.) 

A JPL area survey team headed by Jack N. James s e l e c t e d  a s i te  
f o r  t h e  DSIF s t a t i o n  ?ear Johannesburg, South Afr ica;  a mid-1961 
ope ra t iona l  d a t e  w a s  proposed i n  support  of t h e  Vega lunar  and 
planetary f l i g h t  program. 
loc.  c i t . )  (See Ju ly  1, 1958.) 

(DSN F a c i l i t y  Act ivat ion Dates, 

Dec. 1 The EASA OSFD Lunar Science Group m e t  i n  Washington, D.C. 
"In attendance w e r e  R. Jastrow, H. Urey, T. Gold, Harrison 
Brown, et. al." Following review of t h e  NASA unmanned 
lunar  exp lo ra t ion  program, dembers of t h e  Lunar Science 
Group recommended t h a t  NASA r a d i c a l l y  alter the  planned 
sequence f o r  lunar  explorat ion:  

W e  b e l i e v e  t h a t  a mistake w i l l  be made i n  the  luna r  
program i f  t h e  instrumented [ s o f t ]  landing is scheduled 
p r i o r  t o  the  a c q u i s i t i o n  of preliminary su r face  data.  
I n  r ecen t  discussions the  a c q u i s i t i o n  of su r face  d a t a  
has been t i e d  t o  t h e  development of an advanced low 
a l t i t u d e  luna r  o r b i t e r ,  which r ep resen t s  a formidable 
technological  achievement. However, i t  is no t  necessary 
t o  develop t h e  advanced lunar  o r b i t e r  t o  ob ta in  in fo r -  
mation on su r face  s t r u c t u r e .  I n  an instrumented hard 
landing a series of high r e so lu t ion  TV images can be 
obtained on c losz  approach t o  the  moon's su r f ace ,  
provided 3 1 0 0  pounds of b a t t e r i e s  are a v a i l a b l e  t o  
provide power f o r  l a r g e  band widths. I n  addi t ion,  a 
penetrometer may a l s o  be f e a s i b l e  f o r  t he  hard landing 
package. It is recommended t h a t  s e r i o u s  considerat ion 
be given t o  the p o s s i b i l i t y  of t h i s  hard landing p ro jec t .  

(NASA, Memo from R. Jastrow t o  H.E. N e w e l l ,  "Report OG December 1 
Meeting of t he  Lunar Science Group," Dec. 11, 1959, JPLHP 2-1933a; 
and, N.W. Cunningham, Lunar Science Chronology, op. c i t . ,  2.) 

Dec. 2 The fou r th  h o t  f i r e  system test of t he  6K engine w a s  conducted a t  
the Edwards T e s t  S t a t ion .  
and "the hardware w a s  i n  exce l l en t  condition a f t e r  the test." 
T h i s  was t h e  f i r s t  completely success fu l  long durat ion system 

The motor was operated f o r  190-seconds, 
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Dec. 2 test of a fuel-cooled 6K engine. (JPL, le t ter  from A. B r i g l i o  Jr. 
cont. t o  A.O. T i sch le r ,  NASA, December 11, 1959, JPLHF 2-824.) 

Dee. 3 JPL re l eased  Publ icat ion No. 31-2, Ten Year Plan,  which set 
f o r t h  t h e  goa l  of space explorat ion,  JPL's r o l e  i n  NASA, the  
spacec ra f t  f o r  deep space mispions i n  the next  decade, and 
the  kinds of equipment and experiments t h a t  might be most 
most u se fu l ly  employed. I n  t h e  f i r s t  i n s t ance ,  JPL adopted 
a goal  "which is  assumed t o  be the  pol icy of t h e  Nat ional  
Aeronautics and Space Administration: 
orous space program which w i l l  r e s u l t  i n  t he  United States 
regaining and maintaining a p o s i t i o n  of world leadership i n  

f e a t u r e s  would rvolve from S-1 thrcugh S-5 (previously c a l l e d  
V-1 through V-5). The S-1 Vega w a s  planned f o r  use i n  i n t e r -  
mediate lunar explorat ion,  such as a hard landing, and f o r  
i n i t i a l  planetary missions, e.g., Venus o r  Mars fly-by probes. 
(JPLHF 2-607.) (Figures 17 m d  18.) 

The p u r s u i t  of a vig- 

I1 t h i s  area of technology. . . . (p. 1) Spacecraf t  with s imi la r  _-. 

The NASA OSFD Lunar Science Group (formed Ju ly  13, 1959) sub- 
mit ted i ts  d e l i b e r a t i o n s  on and recommendations f o r  a NASA 
deep space program t o  NASA Administrator T. Keith Glennan 
(see December 1, 1959). 
planetary f l i g h t  schedule based on employing t h e  Atlas-Bgena B 
i n  p l a c e  o f  t h e  Vega launch v e h i c l e  program, wi th  mission 
r e s p o n s i b i l i t y  assigned t o  JPL (see repercussions December 9,  
16, 21, and 29, 1959). This r e p o r t  coupled with t h e  Stewart  
Committee recommendations (see October 2, 1959), launch s tand 
readiness  problems, and t h e  Atlas-Able launch f a i l u r e  on 
November 26, caused D r .  Glennan t o  decide i n  favor of t h e  
Atlas-Agena 3, and he requested t h a t  a d r a f t  TWX be prepared 
f o r  d i spa tch  t o  _?L.  
telephone conversation with D r .  Pickering on December 7. 
(Pzdft  of TWX f o r  T.K. Glennan by G.F. S c h i l l i n g ,  NASA, 
December 4,  1959, JPLXP 2-805; a l s o ,  letter from G.F. S c h i l l i n g  
t o  R.C. H a l l ,  January 23, 1969.) 

Dee. 3-4 

It ou t l ined  a lunar  and i n t e r -  

i 
4 The TWX w a s  n o t  s e n t  pending a proposed 

I 
t 
i 

of Deep Space N e t  F a c i l i t i e s ,  Opezations, and Capab i l i t i e s ,  i 

which summarized e x i s t i n g  DSN c a p a b i l i t i e s  and proposed f u t u r e  
c a p a b i l i t i e s  f o r  NASA-JPL deep space missions. (JPUiF 2-587) 

Dec. 4 JPL  r e l eased  Publ icat ion No. 30-21, by J .R.  Hall, A e s c r i p t i o n  

Dec. 7 I n  a telephone conversation, NASA Adminisrrator Glennan informed 
JPL Director  Pickering t h a t  NASA had decided t o  terminate t h e  
Vega launch veh ic l e  program i n  favor of t he  Atlas-Agena B. 
w a s  agreed t h a t  work on t h i s  p r o j e c t  would be terminated a t  t he  
c lose  of business  December 11, 1959. (TWX from R.E. Cushman, 

It 
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Dec. 7 NASA Contracting Off icer ,  t o  George Green of Caltech, 
cont. December 14, 1959, JPLHF 2-804.) 

I n  a paper e n t i t l e d  "Design Criteria f o r  Vega Lunar Capsule," 
J . D .  Burke of J P L  affirmed tha t :  

One of t h e  missions of the Vega p r o j e c t  is  t o  land a fuac- 
t ion ing  r ad io  t r ansmi t t e r  on the  moon, and t o  perform a 
lunar  s c i e n t i f i c  experiment using the  r a d i o  l i nk .  
missions of t h e  program requ i r e  t h e  development of an 
a t t i t ude - s t ab i l i zed  spacec ra f t  wi th  long-range commu- 
n i ca t ion  capab i l i t y  and long equipment l i f e t i m e .  
order  t o  f i t  t he  lunar  experiment i n t o  t h i s  spacec ra f t  
development program i t  has been decided t o  use a s i n g l e  
b a s i c  spacec ra f t  conf igura t ion  f o r  a l l  f l i g h t s ,  and t o  
add a landing capsule f o r  t h e  lunar-impact shots .  

Other 

In  

(JPLHF 2- .15"9) 

D r .  Thomas Gold of Cornel1 Universi ty  urged NASA t o  consider  a 
penetrometer experiment--to provide information on the  lunar  
surface--rather than a seismometer f o r  e a r l y  lunar  hard impac t  
missions.  A simple penetrometer could elimir3te the  need f o r  
a r e t r o  rocket ,  while  a seismometer, nwreover, might no t  d e t e c t  
any moonquake during t h e  l i f e  of its b a t t e r i e s .  ' I .  . . such a 
negat ive answer would be very disappoint ing.  
T. Gold , Direc tor ,  Center for Radiophysics and Space Pesearcfi, 
Cornel1 Universi ty ,  t o  R. Jastrow, December 7, 1959, JPLHF 

(Le t t e r  from 

2-1933b .) 

Gec. 8 NASA Headquarters w a s  reorganized t o  inc lude  ABIU's Development 
Operations Division under a new o f f i c e  (which would aanage the  
NASA Atlas-Agena B and Centaur rocke ts  programs). 
Off ice  of Space F l i g h t  Development (OSFD) with four  d iv i s ions  
(Advanced Technology, Space Sciences,  Space F l igh t  Operations,  
and Propulsion) was recast as t h e  Off ice  of Space F l i g h t  Programs 
(OSFP) with  the  f i r s t  t h ree  d iv i s ions  i n t a c t .  A new Off ice  of 

(Propulsion, Vehicles,  and Launch opera t ions)  included von Braun's 
ABMA group. 
Ostrander beginning January 1. 
1959, and 59-285, January 1, 1960.) 

LMSC re leased  Agena Capab i l i t i e s  for NASA Missions, LMSD 446175, 
December 9 ,  1959. 

S i l v e r s t e i n ' s  

L 

; 
Launch Vehicle Programs (OLW) wi th  t h r e e  na jo r  d iv i s ions  ! 

OLVP w a s  t o  be headed by A i r  Force General Don R. 
(NASA Release 59-270, Deceinber 8, 

1 

Dec. 9 

Dee. 10 JPL n o t i f i e d  the  NASA Tracking Off ice  t h a t  t he  la tes t  plans ca l l ed  
f o r  a l l  Vega and Agena launches from AMR t o  be f i r e d  i n  a south- 
east d i r e c t i o n  in s t ead  of a north-east  d i r e c t  ascent  t r a j ec to ry .  
"With these  new launch azimuths, t he  requirements f o r  t racking  
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Dec. 10 and instrumentation s t a t i o n s  a t  Bermuda and Newfoundland 
cont . cease t o  ex i s t . "  (JPL, let ter from C . I .  Cummings t o  E.C. Buckley, 

December 10, 1959, JPLHF 2-847.) 

Dec. 11 The Vega launch v e h i c l e  program w a s  formally terminated. The 
Atlas o rde r  at Conqair was suspended, t h e  G.E.-405H engine 
development e f f o r t  w a s  cancelled,  and t h e  JPL-6K program w a s  
r e d i r e c t e d  t o  an experimental power p l a n t  development p r o j e c t  
which was later phased out  i n  1960. Work on the  "TI., i n e r t i a l  
Vega i n j e c t i o n  guidance system (VIGS) w a s  a l s o  cancelled.  
(JPL, I O M  from D r .  W.H. Pickering t o  A l l  Personnel,  December 11, 
1959, JPLHF 2-801; TWX t o  George Green of Caltech f ron  
R.E.  Cushman, NASA Contracting Of f i ce r ,  confirmilig o r a l  under- 
s tanding between D r .  Pickering and T.K. Glennan terminating work 
on Vega as of December 11, 1959, JPLHF 2-804; JPL, Space Programs 
Summarv No. 37-1 f o r  t h e  per iod November 15, 1959 t o  January 15, 
1960, Pasadena, February 1, 1960, 1; and, Review of Car.celed 
Atlas-Vega, OP. c i t . ,  24.) (Figures 19 and 20.) 

Dec. 14 JPL requested t h a t  NASA e s t a b l i s h  po l i cy  guidel ines  t o  r e g u l a t e  
t h e  s e l e c t i o n ,  design, f a b r i c a t i o n  and t e s t i n g  of s c i e n t i f i c  
instruments developed by ou t s ide  organizat ions f o r  use i n  NASA- 
JPL space missions. (JPL, l e t t e r  from W.H. Pickering t o  
A, S i l v e r s t e i n ,  December 14, 1959, JPLHF 2-802.) 

Dec. 16 NASA r e l eased  i t s  Long Range Plan. United S t a t e s  lunar  and 
planetary explorat ion planned f o r  t h e  next  t e n  yea r s  would 
i n i t i a l l y  emphasize the  study of t h e  moon. 
f l i g h t  t o  t h e  moon i s  n o t  a goal  expected t o  be achieved 
during t h e  next  t e n  yea r s ,  i n  ,=I sense t h e  manned space f l i g h t  
program, t h e  space veh ic l e  development program, and t h e  pro- 
gram of unmanned lunar  and p l ane ta ry  explorat ion are a l l  
o r i en ted  toward the  u l t ima te  ob jec t ive  of manned f l i g h t  t o  
t h e  moon and t h e  nearby planets." (p. 33) The s c i e n t i f i c  
ob jec t ives  and purpose of t h e  i n i t i a l  unmanned luna r  and 
planetary explorat ion program were categorized as "the explo- 
r a t i o n  of t h e  su r face  and nearby environment of t h e  moon and 
t h e  nearer  p l ane t s ;  and t h e  determination of t he  phys ica l  and 
chemical p r o p e r t i e s  of t h e  lunar  and planetary atmospheres, 
su r f aces  and i n t e r i o r s  . . . both f o r  b a s i c  s c i e n t i f i c  i n fo r -  
mation and f o r  t he  f u t u r e  s e l e c t i o n  of landing sites." ( Ib id . )  

"While manned 

With cance l l a t ion  of the Vega program 2nd announced t r a n s f e r  
t o  NASA of t h e  space component of ABMA, Huntsvi l le ,  Associate  
Administrator Richard Horner issued a r e d e f i n i t i o n  of f i e l d  
cen te r  r e s p o n s i b i l i t i e s  and r epor t ing  procedure. 
Space F l i g h t  Center and JPL would r e p o r t  t o  D r .  S i l v e r s t e i n ' s  

Goddard 
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Dec. 16 o f f i c e .  The Hun-tsvil le f a c i l i t y  would r epor t  t o  t he  new o f f i c e  
cont . responsible  f o r  launch veh ic l e  h c t i v i t y  d i r ec t ed  by Major 

General Ostrander. 
I n  carrying out  i ts  re spons ib i l i t y  f o r  planning 
and execution of lunar  and in te rp lane tary  space 
explora t ion  program, the  Jet Propulsion Laboratory 
w i l l  accomplish d e t a i l e d  mission planning, develop 
spacecraf t  t o  carry out  these  missions,  i n t e g r a t e  
the  experiment instrurcentation i n t o  t h e  spacec ra f t ,  
acquire  and analyze the  necessary d a t a  during t h e  
mission f l i g h t  and recorC f i n a l  r e s u l t s .  
apparent t h a t  a t  present ly  foreseen levels of 
program a c t i v i t y  i t  w i l l  n o t  be  poss ib l e  f o r  t h e  
Laboratory t o  accomplish a l l  of t he  spacccraf t 
development s o l e l y  with t h e  use of i t s  own s t a f f .  
It i s ,  the re fo re ,  expected t h a t  a p a r t  of t he  
devslopments w i l l  be  ccntracted with indus t ry  and 
the  Laboratory w i l l  assume the  responsibiLi ty  of 
monitoring such cont rac ts .  

It i s  

M r .  Horner a l s o  ind ica ted  t h a t  " the Administrator has  decided 
t h a t  our e f f o r t s  f o r  t h e  present  planning period should be con- 
cent ra ted  on lunar  explora t ion  as opposed t o  t h e  explora t ion  of 
t h e  planets ."  (NASA, le t te r  from R.E. Horner t o  1J.H. Pickering,  
December 16,  1959, JPLHF 2-803.) 

Dec. 17 J P L  requested t h a t  t h e  t i t l e ,  cha r t e r ,  and membership of t he  
Lunar Science Group, chaired by R. Jastrow i n  t h e  Off ice  of 
Space Sciences,  be reorganized and expanded as a s c i e n t i f i c  
advisory group on lunar  & p l a n e t a r y  explorat ion.  
let ter from W.H. Pickering t o  A. S i l v e r s t e i n ,  December 1 7 ,  

(JPL, 

1959, JPLHF 2-803. ) 

Dec. 18 Agreement was reached wi th  t h e  Aus t ra l ian  government f o r  a 
deep space t racking  aad da ta  acqu i s i t i on  s t a t i o n  i n  Aus t r a l i a ,  
similar t o  t h e  s t a t i o n  a t  Goldstone, Cal i forn ia .  (The Or ip ins  
of t he  Austral ian Cooperation i n  Space, op. c i t . ,  57.) 

Dec. 21 Besed on the  recomendat ions of t he  Lunar Science Group (see 
December 3-4, 1959), D r .  A. S i l v e r s t e i n  d i r ec t ed  a la t te r  t o  
D r .  W.H. Piclcering which es tab l i shed  a post-Vega lunar and 
in t e rp l ane ta ry  f l i g h t  program and missions through 1962. 
f i i g h t s  were planned; t he  f i r s t  f i v e  were t o  he Atlas.-Agena B 
launched spacecraf t  f o r  "lunar reconnaissance" i n  1961-1962, 
and the  l a s t  two were Atlas-Centaur missions t o  Mars and 
Venus i n  1962. Of s e v e r a l  experiments considered, lunar  
reconnaissance was judged the  most urgent:  

Seven 

t o  obta in  high 



1959 

Dec. 2 1  
con t . reso lu t ion  p i c tu re s  of t he  lunar  su r face  " in  the  per iod 

immediately preceding impact" f o r  use i n  an in tegra ted  lunar  
explorat ion program. I n  addi t ion ,  JPL w a s  requested t o  examine 
the  f e a s i b i l i t y  of carrying a bas i c  group of s c i e n t i f i c  
instruments on the  s;?acecraft f o r  use i n  evaluat ing f i e l d s  
and p a r t i c l e s  i n  c i s luna r  space,  and t o  reexamine i t s  proposal 
f o r  deposi t ing an instrument package on the  moon which would 

le t ter  cons t i t u t ed  t h e  b a s i s  f o r  what subsequently became 
known as P ro jec t  Ranger. (NASA, letter from A. S i l v e r s t e i n  
t o  W.H. Pickering,  December 21, 1959, JPLHF 2-470.) 

survive impact and then t ransmit  s ign i f i ca r i t  data." This I 1  

Dec. 27 D r .  Homer E. N e w e l l ,  Director  of t h e  Off ice  of Space Sciences 
i n  NASA OSFD, accepted appolntment as Chairman of a new Planning 
Committee on Planetary Science of t h e  American Geophysical Union. 
( N A S A , l e t t e r  from H.E. N e w e l l  t o  Lloyd F. Berber, December 27, 
1959, JPLHF 2-1938.) 

Dec. 28 9 meeting w a s  held a t  JPL t o  d iscuss  lunar  and p lane tary  Kissions 
as set f o r t h  i n  9r. S i l v e r s t e i n ' s  letter of December 21. I n  
attendance w e r e  Homer E. N e w e l l  Jr. ,  N e w e l l  Sanders, J .A.  Crocker, 
and Morton J. S t o l l e r  represent ing NASA Headquarters, and 
V.H. Pickering,  A.R. Zibbs, R . J .  Parks,  C . I .  Cummings and 
R. Richter ,  from JPL. The b a s i c  lunar  and plane,ary program 
plans and philosophy w e r e  es tab l i shed  a t  t h i s  meeting. 
NASA space f l i g h t  program objec t ives  w e r e  s t a t e d  tr, cons i s t  of 
two elemental  considerat ions:  (1) t he  extension of t h e  domain 
over which man may move and be active, and (2) t h e  extension of 
human knowledge about the e a r t h ,  i ts  environmeTt, and space and 
celestial bodies i n  space. 
i t  is c l e a r l y  understGod that whether i t  be s t a t e d  openly of not, 
t he  United S t a t e s  is  i n  Competition with Russia, and t h e  s t akes  
are very high indeed. . . .I1 (NASA, memo f o r  t he  f i l e  from 
H.E. N e w e l l ,  December 30, 1959, JPLHF 2-1935a.j 

Overal l  

"In t he  matter of Russian competition, 

D e c .  29 In a memorandum t o  Don R. Ostrander,  Di rec tor  of the Off ice  of 
Launch Vehicle Programs, and t o  Abe S i l v e r s t e i a ,  Di rec tor  of t h e  
Off ice  of Space F l igh t  Programs, NASA Associate Administrator 
Richard E. Homer described proposed funct ions f o r  a NASA Space 
Exploration Program Council, concerL-.2d pr imar i ly  wi th  program 
development and implzmentation. This top-level  management 
council  would be made up of t h e  d i r e c t o r s  of t h e  Jet Propulsion 
Laboratory, The Goddard Space F l igh t  Center,  The Army a a l l i s t i c  
Xissile Agency, t he  Off ice  of Space F l igh t  Programs, and t h e  
Off ice  of Launch Vehicle Programs. Horner would act as Chairman 
of t he  Council which would hold 
1960 [later changed to February 10-11, 19601. (NASA, nemo, Horner 
t o  Ostrander and S i l v e r s t e i n ,  December 29, 1954, c i t e d  i n  NASA, 
Apollo Spacecraft  Ch:onology, Vol.. I, p. 7.) 

f i r s t  meeting on janiiary 28-29, 
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1959 

Dec. 29 Major General Don. R. Ostrander n o t i f i e d  ?r. von Braun a t  
cont. Huncsville t h a t  Atlas-Vega would be replaced by the  A t l a s -  

Agens B. "In accordance with our r ecen t  discussions regarding 
the  r o l e  your group w i l l  play i n  the  NASA organizat ion,  I 
intend t o  p l ace  the  Agena veh ic l e  p r o j e c t  under your d i r e c t i o n  
a t  t h c  ou t se t .  . . . The Jet Propulsion Laboratory, now a 
f i e l d  branch of D r .  S i l v e r s t e i n ' s  Headquarters o f f i c e ,  w i l l  
have mission r e s p o n s i b i l i t y  and w i l l  develop and operate  t h e  
spacec ra f t  which are t o  be del ivered t o  i n j e c t i o n  by t h e  Agena 
vehicle .  P r i o r  t o  implementation of t h e  p r o j e c t ,  I would l i k e  
you t o  e s t a b l i s h  a survey team t o  review t h e  Agena veh ic l e  an? 
t o  r e p o r t  t he  r e s u l t s  and your recommendations t o  m e  by 
January 15, 1960. . . . ( L e t t e r  from D. 0 s t r and .x  t o  IJ. von 
Braun, December 29, 1959, JPLHF 2-587.) 

I f  

I n  response t o  t h e  gu ide l ine  let ter of December 21which  estab- 
l i s h e d  the  post-Vega prograoo, Di-. W.H. Pickering n o t i f i e d  NASA 
Headquarters t h a t  "any commitment t o  a f i r i n g  schedule is  very 
s t rong ly  dependent on the  i n t e r f a c e  and pe r iphe ra l  work t o  be 
done by o the r  organizations.  Defendable schedules and funding 
requirements cannot be prepared u n t i l  t h e  r e s p o n s i b i l i t i e s  , 
au thor i ty ,  and ob l iga t ions  of t hese  o t h e r  organizat ions are 
nu tua l ly  cnderstood." (JF'L, let ter from W.H. Pickering t o  
A. S i l v e r s t e i n ,  December 29, 1959, JPLHF 2-469.) 

JPL decided i n  favor of continuing wi th  preliminary design of 
t h e  S-1 (formerly V-1) 8s a prototype spacec ra f t .  Dan Schneiderman 
w a s  placed i n  charge of t h i s  e f f o r t ,  taking i n t o  account t he  Agena 
study and cu r ren t  mission planning. (JPL, TOM fron? John S m a l l ,  
t o  A l l  Concerned, December 29, 1959, 1-2, JF'LHF 2-987.j 

Dec. 30 DOD issued a d i r e c t i v e  which f u r t h e r  modified ARPA's r o l e  as 
If  t an operat ing reseaTrh and development agency of t h e  Department 
of Defense under t h e  d i r e c t i o n  and supervis ion of tli2 Director  
of Defense Research and Engineering."' (Government Operations 
i n  Space, op. c i t . ,  54; also,  U.S. House of Representatives,  
88th Congress, Second Session, S e r i a l  I, Report c f  t h e  Subcom- 
mittee on NASA Oversight of t he  Committee on Science and Astro- 
n a u t i c s ,  The NASA-WD Relationship,  GPO, Washington, D.C., 
1964, 82.) 
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1960 

Jan. 1 

Jan. 7 

NASA Headquarters was formally reorganized. 
Lunar and Planetary Programs was es t ab l i shed  wi th in  the  Off ice  
of Space P l i g h t  Programs (OSFP); Edgar Cor t r igh t  w a s  named 
Ass i s t an t  D i rec to r ,  Lunar and Planetary Programs. (See J u l y  
1955.) A new Of f i ce  of Launch Vehicle Programs (OLVP) w a s  
es tabl ished,  and AERO0 w a s  t r a n s f e r r e d  t o  OLVP from OSBP. 
"The t r a n s f e r  eliminated t h e  d i r e c t  channel of mmwnica t ion  
between the  payload groups of t h e  OSFP Centzrs and AFMTC." 
(F.X. Jarrett and R.A. Lindemann, H i s t o r i c a l  Origins of NASA's 
Launch Operations Center t o  Ju ly  1, 1962, KSC Hll-1, Comment Ed., 
October 1964, 65-66; a l s o ,  NASA, hfajor A c t i v i t i e s  i n  the NASA 
Programs, October 1, 1959 - March 31, 1960, 6; a l s o ,  NASA News 
Release 59-285, January 1, 1960. ) 

A new Office of 

The NASA Agena Study Committee m e t  at JPL. 
e s t ab l i shed  i n  the S i l v e r s t e i n  letter of December 21, 1959 
(high-resolution l o c a l  photography of t h e  luna r  su r face ,  and 
luna r  landing wi th  s u r v i v a l  of s c i e n t i f i c  and communication 
equipment), w e r e  reviewed. The quest ion next  considered w a s  
whether o r  no t  t h e r e  was a reasonable prospect of a t t a i n i n g  
both of t hese  ob jec t ives  during t h e  f i v e  authorized ktlas- 
Agena B f i r i n g s  s l a t e d  €or 1961 and 1962. 

ManageEeni: would be controll-ed through an A B U  P ro jec t  
Team, under von BrauIl, t o  be headquartered a t  AFBE.3 o r  NASA- 
WOO i n  Cal i fornia .  
spacec ra f t  and f l i g h t  mission operat ions.  (J.D. Barke, 
Report on Agena Suryel,  January 9, 1960; see a l s o  I O M  from 
C.R. Gates t o  Di s t r ibu t ion ,  Minutes of Agena Study Committee 
Meeting, January 7, 1960, JFLHF 2-475.) 

Lunar ob jec t ives ,  

JPL would have r e s p o n s i b i l i t y  €or t h e  

Jan. 10 NASA and the  A i r  Force agreed t o  a "multi-use capab i l i t y"  f o r  
var ious Atlas-Agena programs on A t l a s  launch s t ands  a t  AMR. 
(Memorandum of Agreement on Launch Pad F a c i l i t i e s  f o r  NASA 
Agena F i r ings ,  by M. Rosen, Chief of Rocket Vehicle Develop- 
ment. t o  t h e  NASA Administrator and the  Comander of ARDC, 
January 10, 1960, JPLHF 2-939.) 

Jan. 12 A meeting w a s  held among JPL and NASA Headquar t a s  personnel 
t o  d i scuss  experiments t e n t a t i v e l y  planned f o r  i nc lus ion  i n  
t h e  JPL lunar  sFzcec ra f t  t o  be flown atop an Atlas-Agena B. 
JPL w a s  requesced t o  send a letter t o  Headquarters recommending 
approval of assignment of experiment r e s p o n s i b i l i t i e s .  
approval would then be forwarded t o  D r .  Pickering. (Memo t o  
F i l e s ,  from N.W. Cunningham, Subject: Atlas-Agena B Payload 
Experiment Meeting with JPL Personnel, January 18, 1960, 
JPLHF 2-667.) (See January 20, 1960.) 

Fonnal 
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1960 

Jan. 13 JPL completed evaluat ion of a Lockheed propossl. f o r  i n t e g r a t i o n  
of t h e  lunar  payload i n t o  the Agena B ,  wi th  t h e  Agena booster  
ac t ing  as t h e  a t t i t u d e - s t a b i l i z e d  platform during c i s l u n a r  
f l i g h t s .  
separable  from t h e  Agena was  more d e s i r a b l e  because i t  would 
provide a clean d e f i n i t i o n  of areas of r e s p o n s i b i l i t y ,  reduce 
communications problems, f a c i l i t a t e  independent t e s t i n g  on t h e  

e n t i r e  Agena s t age .  
t h e  p a r t  of .EL personnel t o  gain s i g n i f i c a n t  spacec ra f t  
experience p r l o r  t o  development of more s o p h i s t i c a t e d  missions 
i n  t h e  f u t u r e  such as Ceiltaur a22 Saturn. Th.s experience can 
only be obtained by active t e c h n i c a l  p a r t i c i p a t i o n ,  and n o t  
through t h e  process of t echn ica l  aon i to r ing  of programs." 
(IOM, R.V. Morris/J,W. Stearns  t o  C.R. Gates, January 13, 1960, 
JPLHF 2-477; a l s o ,  Ranger I r o j e c t  Development Plan, [Revised 
Ju ly  5, 19611, 8 . ) *  

It was deteruiinecl t h a t  provis ion of a JPL spacec ra f t  

system'' level, and avoid s t e r i l i z a t i o n  requirements f o r  t he  I I  

Moyeover, " ther2 i s  a d d i t i o n a l  d e s i r e  on 

JPL Director  D r .  W.H. Pickering informed members a t  t h e  Laboratory 
t h a t  adaption of t h e  Vega S-1 spacec ra f t  and experiments f o r  u s e  
on t h e  Agena veh ic l e  w a s  f e a s i b l e ,  and assigned S-1 spacec ra f t  
development a p r i o r i t y  immeliately behind the  Sergeant missile 
program. E f f o r t s  were t o  be d i r e c t e d  toward meeting t h e  launch 
da te s  previously planned f o r  Vega. (JPL, IOM from W.H. Pickering 
t o  Ail Couerned,  January 13, 1960, JPLHF 2-1017. ) 

NASA and AFBMD reached agreement on nanagement procedures f o r  
those t a sks  assigned the A i r  Force by NASA. (SASA, Cover 
Document dated January 13, 1960, signed by A. S i l v e r s t e i n  and 
O . J .  Ri t land with procedures a t tached f o r  NASAjAFBMD Management 
Agreement; and, NASA/AFBMD Management Procedures, JPLHF 2-1396a 
and 2-1396b.) 

* 
Since the  proposed Vega t h i r d  s t a g e  s t r u c t u r e  had s i x  longerons, 

t h e  JPL  S-1 spacec ra f t  design, as a separable  package, had hexagonal symmetry. 
By f o r t u i t o u s  circumstance t h i s  hexagonal configurat ion could be r e a d i l y  f i t t e d  
t o  one type of forward compartment used on Agena without major modification, 
and work 011 t h i s  Spacecraft  continued with l i t t l e  d i s rup t ion  even though Vega 
w a s  cancelled.  (Testimony of Oran Nicks, I n v e s t i s a t i o n  of P r o i e c t  Ranger, 
Hearings before  the  Subcommittee on NASA Oversight of t he  Committee on Science 
and Astronaut ics ,  U.S. House of Representatives,  88th Congress, Second Session, 
A p r i l  27,  1964; see a l so ,  JPL, Space Programs Summary No. 37-1 f o r  t he  per iod 
November 15, 1959 t o  January 15', 1960, February 1, 1960, 2.) (See Figures 19 and 20.) 
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Jan. 14  President  Eisenhower informed the  Congress of h i s  i n t en t ion  t o  
t r ans fe r  t he  Development Operations Division of ABMA, along 
with t h e  Saturn,  from the  Army t o  NASA. Complete f a c i l i t y  and 
budgetary t r ans fe r  would be e f fec ted  by July 1, 1960. 
t i o n  of the  President ,  t he  Division's f a c i l i t i e s  together  wdth 
1,200 acres a t  Redstone Arsenal, Huntsvi l le ,  Alabama, were t o  
be renamed the  George C. Marshall Space F l ight  Center. (NASA, 
Major Activities i n  the NASA Programs, op. c i t . ,  1.)  

A t  dfrec- 

I n  a message t o  Congress on t h e  5ame day,President Eisenhower 
asked f o r  a rev is ion  of t he  Space A c t  of 1958. The President  
disagreed with c e r t a i n  provisions which ind ica te2  the  desir-  
a b i l i t y  of an in tegra ted  mi l i t a ry  and c i v i l i a n  space program. 
Accordingly, he requested t h a t  lshe provis ions which r e f l ec t ed  
t h i s  concept of a s i n g l e  na t iona l  program be eliminated, and 
t h a t  t h e  National Space Council be abolished along with t h e  
s t a t u t o r y  r e spons ib i l i t y  of t h e  President  and Council t o  
formulate such a comprehensive program. (U.S. Congress, House 
of Representatives,  Committee on Government Operations, House 
Report No. 445, Government Operations i n  Space [Analysis of 
Civil-Mili tarv Roles and Relationships],  89th Congress, 1st 
Session, June 4, 1965, 57. Xereafter re fer red  t o  as Govern- 
ment Operations i n  Space.) 

Jan. 15 The spec ia l  committee* form2d t o  evaluate  the  Agena B re leased 
its Inter im Report. The conclusion reached w a s  t h a t  u t i l i z a t i o n  

* 
The Agena Survey Team consis ted of t h e  following members: 

H a n s  Hueter--Chairman C . I .  Cummings 
Director ,  Systems Support Program Director  
Equipment Laboratory Jet Propulsion Laboratory 
Army Ballist ic Missile Agency 

James L. Stmy--Secretary J .D .  Burke 
Chief, Systems Engineering Branch SSEL Deputy Program Director 
Army Bal l is t ic  Missile Agency Jet Propulsion Laboratory 

Commander W i l l i a m  Schubert 
Vehicle Development Group 
Headquarters , NASA 

F.C. Schwenk 
Analysis and Requirements 
Headquarters, NASA 

B. Milwitzky 
S ta f f  S c i e n t i s t ,  Lunar Missions 
Headquarters , NASA 

Wilfred E. S c u l l  
Aero. Rocket Power P lan t  R e s .  Engr. 
Goddard Space F l ight  Center , NASA 

Donald R. Efulholland 
Technical Division 
Western Operations Off ice  (WOO) NASA 

i 
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Jan. 15 
con t . 

of Agena B veh ic l e s  by NASA would a f fo rd  "a marginal program" 
due pr imari ly  t o  " d i f f i c u l t  managerial circumstances r a t h e r  
than Leclnical  drawbacks." However, s i n c e  t h e r e  were no o the r  
e q u i v d e u t  upper s t a g e s  a v a i l a b l e ,  and Centaur would be un- 
a v a i l a b l e  f o r  l una r  missions f o r  several yea r s ,  t he  committee 
believed t h a t  t he  NASA program es t ab l i shed  i n  D r .  S i l v e r s t e i n ' s  
let ter of December 21, 1959, "should be conducted. The missions 
out l ined . . . can be accomplished with reasonable assurance, 
including lunar  missions. 
program can b e  overcome when t h e  major p a r t i c i p a t i n g  agencies 
agreed on t h e  p o l i t i c a l  importance of t h e  missions." (p. 5 ) .  

The d i f f i c u l t i e s  i n  managing such a 

The f i v e - f l i g h t  l una r  program assigned f o r  developing adequate 
boosters  and spacec ra f t  w a s  considered a "minimum program, 
e s p e c i a l l y  s i n c e  t h e  f i r s t  two w e r e  planned as tes t  veh ic l e s  
without midcourse o r  terminal  guidance, "and only on t h e  t h i r d  
mission w i l l  t h e  launching be aimed to- attempt lunar  impact." 
(Ibid.  ) 

While a high r e l i a b i l i t y  r i s k  f o r  t h e  e a r l y  launchings of A t l a s -  
Agena B w a s  recognized, emphasis remained at tached t o  management: 
Ehe need t o  l n t e g r a t e  t h e  A i r  Force, von Braun's group a t  
Huntsvill-e, JPL,  and NASA Headquarters--where r e s p o n s i b i l i t y  
w a s  now divided between spacec ra f t  (OSFP) and launch veh ic l e s  
(0LVD)--into a s i n g l e  team. 
with s u f f i c i e n t  a u t h o r i t y  w i l l  have t o  be created . . :' (p. 8). 

"A s u i t a b l e  top level organizat ion 

(Inter im Report of t he  Survey Team Establ ished t o  I n v e s t i g a t e  
t h e  U s e  of Agena f o r  t h e  Nat ional  Aeronautics and Space Admic- 
i s t r a t i o n ,  January 15, 1960.) 

JE'L acknowledged NASA s e l e c t i o n  of s c i e n t i f i c  instruments f o r  t h e  
f i r s t  two spacec ra f t  (S-1 and S-2) i n  t h e  lunar  program made a t  
t h e  meeting of January 12. I n  decending order of p r i o r i t y ,  t h e  
instruments which would measure f i e l d s  and p a r t i c l e s  i n  c i s luna r  
space w e r e  : 

Jan. 20 

Solar  Corpuscular Detector 

Photoconductive P a r t i c l e  Detector 

Magnetometer (Rb Vapor) Goddard Space F l igh t  Center 

Jet  Propulsion Laboratory 

S t a t e  University of Iowa 

Vehicle Charge A i r  Force Cambridge Research 
Center (or  Goddard Space 
F l igh t  Center) 

Coincidence Detector University of Chicago 

Ion Chamber Ca l i fo rn ia  I n s t i t u t e  of 
Technology / JPL 
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Jan. 20 Lyman Alpha Scanner Naval Research Laboratory/JPL 
cont . Micrometeorite Detectors  

(Le t t e r  from W.H. Pickering to  G. S c h i l l i n g ,  NASA, January 20, 

Goddard Space F l i g h t  Center 

1960, JPLHF 2-668.) 

NASA bn,gan p resen ta t ion  of i t s  Ten-Year P lan  f o r  t h e  explora t ion  
of ou te r  space t o  t h e  Congress. (E.M. Emme, Aeronautics and 
- Astronaut ics ,  1915-1960, NASA, GPO, 1961, 118.) 

Jan. 21  NASA r e l eased  t h e  f i r s t  f l i g h t  schedule f o r  t h e  new lunar 
program using Agena B. 

F l i g h t  No. 1 Feb. 1961 Direct Ascent to approx. Escape Speed 
F l i g h t  No .  2 Apr i l  1961 Direct Ascent t o  approx. Escape Speed 
F l i g h t  No. 3 Aug. 1961 Lunar Impact 
F l i g h t  No. 4 Nov. 1961 Lunar Impact 
F l ighc  No. 5 Feb. 1962 Lunar Impact 

(JPL, I O M  from C . I .  Cuxrmings t o  Divis ion Chiefs,  Table 1, 
January 21, 1960, JPLHF 2-993b; a l s o ,  N.W. Cumingham, Ranper 
Program Chronology, Apr i l  ?.2, 1964, JPLHF 2-650.) 

Lockheed r ep resen ta t ives  v i s i t i n g  JPL made a presen ta t ion  i n  favor  
of combining t h e  spacecraf t  and Agena B i n t o  a s i n g l e  vehic le .  
(JPL, I O M  from J.D.  Burke t o  C. I .  Cummings, H. Schurmeier, et.  a l . ,  
January 20, 1960.) 

Jan. 25 I n  response t o  t h e  JPL reques t  of December 14 ,  1959, NASA estab-  
l i s h e d  a s ta tement  of po l icy  and assigned JPL r e s p o n s i b i l i t y  f o r  
monitoring se l ec t ed  research and development con t r ac t s  on s c i e n t i f i c  
instruments  intended f o r  use on space missions i n  luna r  and plan- 
e t a r y  explorat ion.  (NASA, l e t t e r  from A. Silverstein t o  W.H. 
Pickering,  January 25, 1960, JPLHF 2-319: a l s o  supplement t o  t h a t  
l e t t e r ,  same date ,  JPLHF 2-1395.) 

Jan. 26 I n  response t o  t h e  JPL reques t  of December 17,  1959, NASA aniiounced 
formation of a "NASA Steer ing  Group on Lunar, P lane tary ,  and In t e r -  
p lane tary  Exploration" t o  r ep lace  t h e  e x i s t i n g  NASA Working Group 
cn Lunar Exploration. (NASA, l e t t e r  from -2. S i l v e r s t e i n  t o  W.H. 
P icker ing ,  January 26, 1960, JPLHF 2-318.) 

C . I .  C m i n g s  was named "Program Director' '  a t  JPL f o r  t h e  Agena R 
program, and J . D .  Burke w a s  appointed h i s  deputy. The program was  
t e n t a t i v e l y  designated RANGER. (JPL, I O M  from W.H. Pickering t o  
A l l  Concerned, January 26, 1960, JPLHF 2-233.) 

4 
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1960 

Jan. 26 D r .  S i l v e r s t e i n  confirmed s e l e c t i o n  of experiments f o r  t he  f i r s t  
con t . two Agena B f l i g h t s  (see January 20, 1960) , noting: "It is my 

understanding t h a t  requirements f o r  technological  develcpment of 
t h e  spacec ra f t  w i l l  hold top p r i o r i t y  on these f i r s t  two Agena B 
f l i g h t s  and, hence, a f i n a l  determination by JPL from t h e  ap- 
proved l i s t  of experiments must a w a i t  f u r t h e r  engineering of t h e  
spacec ra f t  as well as f u r t h e r  progress on t h e  instruments them- 
se lves .  . . ." (NASA, le t ter  from A. S i l v e r s t e i n  t o  W.H. 
Pickering, Zanuary 26, 1960, JPLHF 2-669.) 

Lockheed Missiles and Space Division released Agena Reference 
Data f o r  NASA, LMSD 446253-B, Jamiary 26, 1960. 

Jan. 29 JPL issued t h e  document Deep Space Communications which discussed 
t h e  development of and plans f o r  t h e  DSIF. 
E. Rechtin, R. Stevens,  and W.K. Victor,  JPL 'Technical Release 
No. 34-10, January 29, 1960.) 

(W.D. Merrick, 

During 
January c e i l i n g  a t  t h e  Laboratory, JPL management reached a p o s i t i o n  on 

I n  l i g h t  of NASA con t r ac t ing  preferences and proposed manpower 

t h e  conduct of lunar  and planetary programs: design and develop- 
ment of spacec ra f t  i n  t h e  Lunar Program would be contracted "out- 
of-house," and those f o r  t h e  Planetary Program would be developed 
"in-house .I1 Inasmuch as Ranger had already begun "in-house" as 
an i n t e r p l a n e t a r y  c r a f t  and was  w e l l  advanced i n  design f o r  l una r  
app l i ca t ions ,  i t  w a s  decided t o  continue in-house f o r  t h e  expe- 
r i ence  t o  be gained i n  developing t h i s  f i r s t  generat ion vehicle .  
(JPL, "Comments o s  RA-5 Kelley Invest igat ion,"  February 7 , 1963, 
JPLHF 2-460a. ) 

Since one of t h e  conclusions of t he  Agena Survey (January 15, 
1960) w a s  t h a t  i t  w a s  t echn ica l ly  f e a s i b l e  and highly d e s i r a b l e  
t o  f l y  3,s e a r l y  as p o s s i b l e  o 
t h e  f i n s t  model s p a c e c r a f t ,  c a l l e d  Ranger A-1, i s  being planned 
f o r  production of a f l i g h t  ar t ic le  by e a r l y  1961." (JPL, Space 
-rams Summary No. 37-1, op. c i t . ,  1.) The major func t iona l  
e lenenis  of t h e  s p a c e c r a f t  were: a t t i t u d e  c o n t r o l ,  power, com- 
munications, and environments1 control .  The modes of operat ion 
of t hese  elements a f t e r  s epa ra t ion  from t h e  Agena were already 
formulated. ( Ibid.  , 2.) 

an Agena B y  "the development of 

I n  appearance of a r e p r i n t  speech, D r .  W.H. Pickering contended 
t h a t  the most immediaLe United States space ob jec t ive  should be 
" to  equal o r  exceed t h e  achievements of Russia i n  space. I n  
o the r  words, w e  should frankly admit {:hat w e  are indeed i n  a 
race with the  U.S.S.R." 
Program?" Astronautics,  January 1960, 84, JPLHF 2-970.) 

(W.H. Plckering, "DO We Have A Space 
P 

I 
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Feb. 1 JPL re leased  Agena Study Report which confirmed the  t echn ica l  
f e a s i b i l i t y  of using the  Atlas-Agena B veh ic l e  i n  combination 
with a separable  spacecraf t  f o r  those lunar  missions now 
i d e n t i f i e d  as Ranger a t  JPL. The Atlas-Agena B boosted S-1 
spacec ra f t ,  employed i n  the  f i r s t  two escape missions,  w a s  
proposed t o  weigh 630 l b s .  The "5-3 spacec ra f t  f o r  t' I l a s t  
t h ree  l cna r  impact missions would weigh i n  the  neighborhood 
of 800 lbs . ,  including a 300 l b .  capsule.  (p. 37) 

JPL re leased  Sect ion Report No. 29-1, Spacecraf t  Design 
Criteria and Considerations; General Concepts, Spacecraf t  S-1, 
ed i t ed  by D. Schneiderman, February 1, 19-0. The r epor t  
descr ibed system and subsystem design criteria and planned 
modes of operat ion f o r  a bas i c  spacec ra f t  bus f o r  deep space 
explorat ion.  
about t he  f o o t  of one of the  spaceframe supports ,  and f ixed  
s o l a r  a r rays  had replaced r o t a t a b l e  s o l a r  a r rays .  (Figures 21, 22 and 23. 

The high gain antenna w a s  now designed t o  p ivot  

4 

Feb. 2 Information received from NASA Headquarters ind ica ted  t h a t  t h e  f i i s t  
Ranger launch could be  arranged f o r  February 1361. (JPL, I O M  from 
C . I .  Cummings t o  Division Chiefs,  February 2 ,  1260, JPLHF 2-1021.) 

Ftb. 5 Fourteen prospect ive subcontractors  f o r  Ranger w e r e  b r i e fed  
a t  JPL on t h e  t echn ica l  requirements involved i n  rough-landing 
a surv ivable  capsule  of instruments on t h e  lunar  surface.  The 
firms were requested t o  submit a proposal  f o r  a six-week study 
of t hese  t echn ica l  problems and t h e i r  approach t o  solving them, 
by February 15. (Because of JPL 's  commitment on P ro jec t  Ranger 
and an t i c ipa t ed  work load on f u t u r e  programs, a dec is ion  had 
been made t o  develop the  lunar  capsule  by means of a subcontractor . )  
(JPL, Technical Report No. 32-241, The Ranger Pro jec t :  
Report f o r  1961, June 15, 1962, 30.) 

Annual 

4 -1 Feb. 8 JPL completed evaluat ion of a G.E. proposal ,  "Project  LIVE," sub- 
mitto-d t o  NASA. 
booster  t o  launch a 12-inch diameter 65 lb .  sphere t o  lunar  
impact, The p l a s t i c  sphere,  w i th  a s p e c i f i c  g rav i ty  of approx- 

antenna and s u f f i c i e n t  mercury cel l  b a t t e r i e s  t o  tranami; r ad io  
s i g n a l s  t o  e a r t h  f o r  about four  days. G.E. suggested t h a t  the  
s i g n a l s  might be frequency modulated t o  i n d i c a t e  impact accel- 
e r a t i o n s  o r  ambient lunar  temperature. 

loads and funct ion f o r  t he  dura t ion  of t he  b a t t e r i e s ;  however, 
NASA funding w a s  no t  recommended s ince ,  t o  avoid c o n f l i c t  with 
t h e  planned rough-landing program, i t  would have t o  be launched 

The proposal recommended use of a Thor-Delta 

, $. imately 2, contained a s i i tgle  channel transmitter wi th  an 3 

JPL concluded t h a t  a 
I) s i m p l e  r ad io  beacon su i t ab ly  "potted" would surv ive  the  impact 
1- %+ 
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I 

I 







148 

c bl- 

e 

2- 

0 
al 
0 
0 

c 
I 
v) 

S 
0 
Q 
C 
0 

0 
0 
0 

C 
al 
C 
0 
Q 

. 
- 
.- c 
- 
4- 

5 v .. 
CT) cv 

3 
0) 

2 

it 



1960 

Feb. 8 
cont . 

Feb. 9 

before t h e  end of 1960, and t h i s  w a s  no t  considered possible .  
(JPL, ION frolu W. Downhower t o  H. Schurmeier, February 8, 1960, 
JPLHF 2-1400; acd, NASA, Memo f o r  Associate D i rec to r  from 
G.W. Brooks, JPLHF 2-1399; a l s o ,  let ter from B. Sparks t o  
E. Cor t r igh t ,  March 3, 1960, JPLHF 2-1401.) 

J P L  e s t ab l i shed  formal Qrganizat ion,  f m c t i o n s  and respon- 
s i b i l i t i e s  f o r  the Space Science Division. (JPL, I O M  from 
W.h. Pickering t o  Senior S t a f f ,  February 9 ,  1960, JPLHF 2-234.) 

. P L  suggested t o  NASA Headquarters t h a t  i t  consider naming t h e  
o v e r a l l  lunar  and i n t e r p l a n e t a r y  spacec ra f t  program RANGER: 
t h e  d i f f e r e n t  groupings of spacec ra f t  w e  would propose t o  g i v e  
a lphabe t i ca l  designations.  Thus w e  propose t h a t  t h i s  f i r s t  
serles 02 f i v e  [ luna r ]  spacec ra f t  f o r  use on the Agena B be 
l abe led  Ranger A. The var ious f l i g h t  spacec ra f t  w i th in  a given 
grcuping .?auld be given Arabic numbers. 
t h i r d  spacec ra f t  i n  t he  p re sen t  series t o  go on Agenas." 
( R L ,  let ter frcm W.H. Pickering to A. S i l v e r s t e i n ,  'rebruary 9, 

"TO 

Thus, RA-3 would be the  

1960, JPLEF 2-252. ) 

Feb. 10-11 The first meeting of the NASA Space Exploration Council (SEPC) 
m e t  a t  Xeadquarters i n  t h e  o f f i c e  of t h e  Associat2 Administrator. 
The ob jec t ive  of t h e  Council w a s  " to  provide a mechanism t o r  t h e  
timely and d i r e c t  r e so lu t ion  of t echn ica l  and Qanagerial  
problems . . . comon t o  a l l  [NASA] Centers engkged i n  t h e  space 
f l l g h t  programs . 'I 

M r .  Richard IIorner ou t l ined  two phi losophical  approaches t h a t ,  
NASA w a s  considering f o r  management of t h e  Agena B program: 
(a) U s e  of 2 Steer ing Committee comprised of a Headquarters 
chairman and r ep resen ta t ives  from each of t h e  t h r e e  a f f e c t e d  
centers--JPL, Goddard, and Huntsvi l le .  Panels would be estab- 
l i s h e d  f o r  t he  various t echn ica l  areas t o  treat with any i n t e r -  
f a c e  problems. (b) Two s t e e r l n g  committees could be established-- 
one f o r  space f l i g h t ,  with t e c h n i c a l  panels ,  and one f o r  launch 
veh ic l e s ,  with t echn ica l  panels ,  therebv approximating t k e  new 
Headquarters organizat ion s t r u c t u r e .  
fzvoring t h e  former mode. The problem of coordinating Agena B 
management a t  BMD and a t  Lockheed, Sunnyvale, subsequently w a s  
r e i s e d  and, r'ollowing discussion,  it w a s  agreed t h a t  ''a r e s i d e n t  
p ro jec t  engineer would be assigned t o  Sunnyvale from t h e  
Huntsvi l le  s t a f f  , This r e p r e s e n t a t i v e  would r e p o r t  t o  KY.  ::ii2ter 
of Huntsvi l le  and would be responsible  f o r  a l l  t echn ica l  matters 
a t  Sunnyvale. . . . I '  (Minutes of the Space Exploration Program 
Council Meeting, Fzbruary 10-11, 1960, 7-8, JYLHF 2-1416.) 
(See January 15, 19€3.) 

A dec i s ion  wan  Gchieved 
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1960 

Feb. 12 John Casani w a s  assigncid t echn ica l  r e s p o n s i b i l i t y  f o r  t h e  
JPL Spacecraf t  I n t e g r a t i o n  Group p a r t i c i p a t i o n  on S-1 and 
S-2 spacec ra f t  design. (JPL, IOM from I?. Schneiderman/ 
3. S m a l l  t o  D i s t r i b u t i o n ,  February 12, 1960, JPLHF 2-1020.) 

Brian 0. Sparks w a s  appointed JPL Deputy Di rec to r ,  e f f e c t i v e  
February 15, 1960. (JPL, ION from W.H. Pickering t o  Al l .  
Personnel, February 12, 1960, JPLHF 2-236.) 

Feb. 1 3  The F i n a l  Report of t h e  Agena Survey Team w a s  submitted t o  
Major General D.R. Ostrander, OLVP, N S A  Headquarters. The 
r e p o r t  recxmended use of t h e  Agena veh ic l e  f o r  NASA missions,  
bKt r e i t e r a t e d  s e v e r a l  areas i n  which managerial d i f f i c u l t i e s  
could be expected wi th  divided r e s p o n s i b i l i t i e s  (see January 15, 
196Li). I n  order  t o  u t i l i z e  the Agena as r ap id ly  as poss ib l e ,  
t h e  team recommended t h a t  NASA (a) s t a y  as c l o s e  t o  the  Air 
Force Agena configurat ion IS poss ib l e  [minimum changes) , 
(b) provide s p a c e c r a f t  t h a t  are separable  from t h e  Agena 
(as opposed t o  = - i n t e g r a t e d  system), and (c) make t h e  most 
use p o s s i b l e  of a v a i l a b l e  Air Force organizat ions,  f a c i l i t i e s ,  
and personnel i n  o rde r  t o  avoid dup l i ca t ion  of e f f o r t .  The 
t e n t a t i v e  luna r  launch schedule was proposed: 

F1 i p h t  No. Date Mission - 
Nay 1961 
Aug. 1961 
Nov. 1961 
Feb. 1962 
May 1962 

Lunar Impact 
Lunar Impact 
Lunar Impact 
Lunar Impact  
Lunar Impact 

"Discussions have been held between NASA Headquarters (Mr.  Rosen) 
and BMD (Col. Evans) and agreement has been reached whereby NASA 
can have pad No. 12 a v a i l a b l e  for use on 1 December 1960. 
gives  the  required s i x  months period pad a v a i l a b l l i t y  f o r  GSE 
(Ground Support Equipment] i n s t a l l a t i o n  and checkout between pad 
access and f i r s t  launch according t o  t h e  t e n t a t i v e  schedule. . . . 
S-hultaneously,  pad 36 should be converted t o  use both Centaur 
and Agena." (p. 29) (Figures 24 and 25.) 

This 

NASA Headquartdrs approved t h e  Agena B program, and n o t i f i e d  JPL  
t o  proceed wi th  t h e  Ranger P ro jec t .  (JPL, Ranger P r o i e c t  Develop- 
ment Plan, op. c i t . ,  9; a l s o ,  J .D .  Burke, "Lcckheed Launch Vehicle 
Chronologjr," d r a f t ,  co da te ,  JPLHF 2-1023a.) 
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1960 

Feb. 15 Proposals f o r  t h e  lunar  capsule  study, covering a six-week 
period beginning March 1, 1960, were received a t  JPL. An 
eleven-man JPL eva lua t ion  committee w a s  s e l ec t ed  t o  review 
t h e  proposals and s e l e c t  those f i rms which would conduct 
a c t u a l  s tud ie s .  (The Ranger Pro jec t :  Annual Report f o r  
- 1961, loc.  c i t . )  

A survey team es tab l i shed  t o  i n v e s t i g a t e  t h e  use of Agena 
f o r  NASA estimated t h a t  "the c o s t  of procuring and launching 
8 Atlas-Agena B vehic les  is $76.1mil l ion."  
Cancelled Atlas-Vega Launch Vehicle Development December 
1958 - December 1959, GAO, A p r i l  30, 1960, 31.) 

(Review of t he  

Feb. 16 JPL re leased  t h e  d e f i n i t i o n  of b a s i c  au tho r i ty  and respon- 
s i b i l i t i e s  f o r  t he  Ranger Program Direc tor  and h i s  S t a f f .  
The Ranger Program Direc tor ' s  au tho r i ty  and r e s p o n s i b i l i t i e s  
w e r e  described as follows: "1. H e  is respons ib le  t o  the  
Laboratory Director  f o r  a l l  aspec ts  of t he  Ranger Program. 
2. H e  has au tho r i ty  t o  make assignments of tasks  and 
r e s p o n s i b i l i t i e s  t o  organiza t iona l  elements of the  Laboratory 
bu t  no t  t o  ass ign  ind iv idua ls  wi th in  those elements. 3 .  H e  
has au tho r i ty  t o  commit t h e  resources  of the Laboratory, as 
he deems necessary to accomplish t h e  Ranger program." (JPL, 
I O M  from W.H. Pickering t o  Senior S ta f f  et.  a l , ,  February 16, 
1960, JPLHF 2-1022. ) 

Feb. 1 7  Relat ive p r i o r i t i e s  f o r  t he  Ranger P ro jec t  w e r e  es tab l i shed;  
i n  a descending order  of importance they were: (a) spacecraf t  
technology, (b) schedules,  (c) developing i n d u s t r i a l  support  
f o r  JPL, (d) science.  A proof- tes t  model (PTM) f o r  Ranger 
spacecraf t  1 and 2 w a s  scheduled f o r  completion by December 
1960, a PTM f o r  spacec ra f t  3-5 by Ju ly  1961. JPL proposed 
f l i g h t  date- a w e r e :  

F l igh t  No. 

1 
2 
3 
4 
5 

Date Mission - 
A p r i l  25, 1961 Engineering T e s t  

Ju ly  25, 1961 Engineering T e s t  
October 1961 Lunar Impact 
January 1961 Lunar Impact 

A p r i l  1962 Lunar Impact 

(JPL, I O M  from C . I .  Cummings t o  A l l  Division Chiefs,  February 1 7 ,  
1960, JPLHF 2-1024.) 

Feb- 18 JPL submitted t o  NASA and DSIF i n t e r - s t a t i o n  communication and 
funding requirements considered necessary t o  support  t he  planned 
deep space explora t ion  program. (JPL, let ter from W.H. Pickering 
t o  A. S i l v e r s t e i n ,  February 18, 1960, JPLHF 2-1397.) 
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Feb. 19 The "Agena Coordination Board" w a s  e s t ab l i shed  by NASA Head- 
qua r t e r s  as the  management t o o l  t o  coordinate  t h e  Agena B program. 
(See Jan. 15,  1 5  SO.) This  organiza t ion ,  wi th  membership drawn 
from a l l  p a r t i c i p a t i n g  agencies ,  would i n t e g r a t e  t h e  j o i n t  e f f o r t s  
of NASA Headquarters,  JPL, AFBMD, MSFC, and Lockhezd. Two per- 
manent committees w e r e  created:  Agena B Earth S a t e l l i t e  Committee 
and t h e  Agena B Lunar Committee. (Le t t e r  from C . I .  Cummings t o  
Hans Hueter a t  ABMA, Subject :  Agena-B Lunar Committee Technical 
Panels ,  JPL P a r t i c i p a n t s ,  Mar. 7 ,  1960, JPLHF, 2-1027; a l s o ,  NASA 
Third Semi-Annual S t a f f  Confcr-cnce Program Formulation and S ta tus  
of A c t i v i t i e s ,  March 3-5, 1962, 23.) (See February 10-11, 1960.) 

Feb. 22 JPL n o t i f i e d  NASA Headquarters of i t s  i n t e n t  t o  procure four  
Lunar Capsule Study Programs from among the  t h i r t e e n  proposals  
submitted on February 15. A dec is ion  on t h e  four  s e l ec t ed  w a s  
planned by February 29, 1960. (Letter from R.A. Lawson, JPL 
t o  E a r l  J. Sample, NASA, February 22, 1960, JPLLF 2-321.) 

Feb. 23 To avoid a recurrence of Vega problems, ARDC and NASA signed a 
Memorandum of Understanding which e s t ab l i shed  a committee " to  
examine m i s s i l e  and space systems launch requirements and prepare 
launch s tand  loading schedules  f o r  a l l  systems using common 
launch s t ands  o r  pads a t  t h e  A t l a n t i c  Missile Range." (See 
February 13 , 1960. ) (U.S . Congress, House of  Representat ives ,  
1963 NASA Authorizat ion,  P a r t  3, 87th Congress, Second Session, 
March 14,  1962, 1390.) (See a l s o  NASA action, December 16, 1959.) 

Feb. 24 Tes t i fy ing  before  t h e  House Lmi t tee  on Science and Astronaut ics ,  
JPL Direc tor  D r .  W.H. Pickering r e i t e r a t e d  t h a t  "we should f rankly  
admit what t h e  rest of t h e  world knows--that w e  are indeed i n  a 
race wi th  t h e  U.S.S.R. i n  space. One can come t o  no o the r  con- 
c lusion.  . . . (Report of t h e  Committee on Science and Astro- 
nau t i c s ,  U.S. House of Representat ives ,  86th Congress, Second 
Session, Space, Missiles and t h e  Nation, Ju ly  5, 1960, 49.) 

The f irst  Motorola production model of  t h e  phase-coherent t rans-  
ponder system f o r  t he  Ranger spacec ra f t  w a s  de l ivered  t o  JPL. 
(See Ju ly  1959.) 
per iod January 15, 1960 t o  March 15, 1960, A p r i l  1, 1960, 21.) 

11 

Feb. 25 

(JPL, Space Programs Summary No, 37-2 f o r  t he  

Feb. 26 The f i r s t  launch of an USAF Atlas-Agena A took p lace  a t  AMR. 
The Agena w a s  damaged a t  l i f t o f f ,  and d i d  no t  achieve o r b i t .  
(E.M. Emme, Aeronautics and Astronaut ics ,  1915-1960, loc.  c i t . ;  
a l so ,  A i r  Force Document MTP-MS-IS-61-4, December 1962, iv . ,  
JPLHF 2-1066 .) 
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Feb. 26 The JPZ, Evaluation Committee se l ec t ed  North American Aviation, 
con t . Hughes A i r c r a f t  and Aeronutronic Divis ion of Ford Motor Company 

t o  ca r ry  on a design study program f o r  t he  lunar  capsule. 
(See February 5,  1960.) Study con t r ac t  f i n a l  r e p o r t s  and 
program t echn ica l  and l o s t  proposals were scheduled t o  be 
returned t o  JPL by A p r i l  15, 1960. (N.W. Cunningham, Ranger 
ProEr-am Chronolopy , Joc. c i t  ..; a l s o ,  The Rarger P r o j e c t  : 
Annual Report f o r  1961, l o c .  c i t . )  

JPL  redefined t h e  Ranger Program as t h e  spacec ra f t  development 
and lunar  rough-lcnder series cons i s t ing  of a t o t a l  of f i v e  
f l i g h t s .  Plans and s t u d i e s  w e r e  underway f o r  a luna r  s o f t -  
lander  program using the  Centaur veh ic l e .  (JPL, I O M  from 
W.H. Pickering t o  Senior S t a f f ,  February 26, 1960, JPLHF 2-238.) 

The United States and A u s t r a l i a  signed t h e  agreement which per- 
mit ted NASA t o  construct  and use t racking s t a t i c n s  i n  Aus t r a l i a .  
(NASA, Edward M. Walters, The Origins of t he  Austral ian Co- 
operat ion i n  Space, HI-N-82, Comment Ed., May 1969, 69.) 

Feb. 29 Concepts f o r  t he  JPL master plan included four  p r i n c i p a l  pro- 
grams: l una r ,  planetary,  r een t ry ,  and a research and advanced 
development program. Agreement w a s  reached t h a t  JPL would con- 
t i nue  t o  i n s i s t  on considerable in-house research and advanced 
development a c t i v i t i e s ,  t h a t  t h e  major in-house space program 
would be the  planetary program, and t h a t  t h e  Laboratory would 
a c t i v e l y  support  t he  luna r  program out-of-house u t i l i z i n g  
indus t ry ,  with t h e  exception of Ranger. 
1960.) (Memo, Di rec to r ' s  S t a f f  Meeting, Notes No. 9, February 

(See During January 

1960, 1-2, JPLHF 2-517.) 
19, 

JPL w a s  informed t h a t  NASA would n o t  conduct business wi th  LMSD 
via a letter of i n t e n t / l e t t e r  contract .  "Instead they [Ostrander 
and Hyatt]  wanted t o  take a couple of weeks and w r i t e  a d e f i n i t i v e  
con t r ac t .  
con t r ac t s  could not  possibly be handled wi th in  two weeks and t h a t  
i t  would take a t  least  s i x  weeks t o  two months. , . .I1 (Telephone 
Report RPD-2, p a r t i c i p a n t s ,  H. Hueter, ABMA; A. S i l v e r s t e i n ;  NASA; 
W. Fleming, NASA; and C . I .  Cummings, JPL, February 29, 1960, 

Hueter immediately expressed t h e  opinion t h a t  such 

JPLHF 2-1026. ) 

Mar. 1 North American Aviation, Hughes and Aeronutronics w e r e  awarded 
design study con t r ac t s  f o r  t h e  lunar  capsule. 
1960.) (JPL, Space Programs Summary No. 37-2, op. c i ~ . ,  1.) 

(See February 26, 
I 
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Mar. 1 
con t . NASA e s t ab l i shed  t h e  Off ice  of L i f e  Sciences which would engage 

i n  t h e  s c i e n t i f i c  study of l i f e  processes i n  the  United S t a t e s  
space explorat ion program. D r .  Clark T. Randt w a s  named 
Director .  (E.M. Emme, Aeronautics and Astronaut ics ,  1915--1960, 
op. c i t . ,  120.) 

Mar. 3-5 The Third Semi-annual NASA S t a f f  Conference w a s  held i n  Monterey, 
Cal i fornia .  During t h e  sessions,  D r .  W.H. Pickertng ou t l ined  
the  launch schedule now planned f o r  t he  Ranger P r o j e c t :  

F l igh t  No. Launch Date Obi e c t i v e s  

1 A p r i l  1961 ) Spscecraf t  engineering 
1 tests a t  approximately 

2 Ju ly  1961 ) escape speed. 

3 October 1961 ) High r e s o l u t i o n  TV 

4 January 1962 ) landing of survivable  

5 A p r i l  1962 ) engineering tests. 

1 photographs of t h e  moon, 

1 package, and spacec ra f t  

D r .  T.K. Glennan discussed the  impcrtance of e s t a b l i s h i n g  a r b i t r a r y  
manpower c e i l i n g s  f o r  t he  f i e l d  cmters not ing t h a t  t h e  r ap id  growth 
of NASA had t o  be c a r e f u l l y  control led,  and t h a t  t h i s  measure would 
promote development of t he  c a p a b i l i t i e s  of i n d u s t r i a l  con t r ac to r s  
by encouraging contract ing "out-of-house." 
S t a f f  Conference Program Formulation and S ta tus  of Acttvit ies,  
Monterey, Ca l i fo rn ia ,  op. c i t . ,  22-23, 56; a l s o ,  JPL, Memo, 
"Director 's  S t a f f  Meeting," Notes No. 10, March 7 ,  1960, JPLHF 

(Third Semi-Annual NASA 

2-518. ) 

Spacecraf t  s t e r i l i z a t i o n  guidel ines  and cri teria f o r  t h e  Ranger 

Concerned, March 8, 1960, JPLHF 2-994.) 
5 

Mar. 8 
P r o j e c t  were e s t ab l i shed  a t  JPL. 

The Off ice  of R e l i a b i l i t y  and Systems Analysis w a s  

(JPL, I O M  from J.D.  Burke t o  A l l  3 

es t ab l i shed  i n  1 
i 
b 

4 

g 

4 
h 

Mar. 10 
,?TASA Headquarters. Landis S. Gephardt was  named Director .  
(NASA, Major A c t i v i t i e s  i n  t h e  NASA Programs, op. c i t . ,  7 . )  

I n  a followup t o  the Monterey Conference, D r .  T.K. Glennan 

attempting must r e s u l t ,  i nev i t ab ly ,  i n  some f a i l u r e s , ' '  and 
t h a t  "it is  perhaps a n a t u r a l  r e a c t i o n  t o  become overcautious.  . , 
H e  continued t o  emphasize t h a t  NASA must, i n  t he  near f u t u r e ,  

cautioned NASA managers t h a t  "the d i f f i c u l t  t a sks  w e  are 

11 
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Mar. 10 "show r e s u l t s  commensurate wi th  expenditures.  And r e s u l t s  do 
cont . include t h e  maintaining of schedules as w e l l  as the  a c q u i s i t i o n  

of s c i e n t i f i c  information. I am concerned, then, t h a t  w e  make 
our schedules r e a l i s t i c  and t h a t  w e  hold t o  them t o  the  g r e a t e s t  
ex ten t  possible .  Postponements should be viewed with concern, 
n o t  regarded as normal procedure." 
t o  Operating Heads of Headquarters Offices and Directors ,  NASA 
Centers, March 10, 1960, JPLHF 2-323.) 

(NASA, memo from T.K. Glennan 

Mar. 11 A Request f o r  Proposal (RET) w a s  issued t o  Lockheed Missiles and 
Space Systems Division (LMSD) f o r  Agena B veh ic l e s  f o r  P r o j e c t  
Ranger. 
[Revised S Ju ly  19611, 9.) 

(JPL, Ranper Project Development Plan, May 24 ,  1961 

Mar. 13 A lunar  a t las  prepared by G.P. Kuiper, and comprised of a col- 
l e c t i o n  of high-quality earth-based photographs of t he  v i s i b l e  
f ace  of t he  moon w a s  published by the  USAF. 
(E.M. Emme, Aeronautics and Astronaut ics ,  1915-1360, loc .  att . )  

(See Apr i l  1, 1958.) 

Mar. 1 4  NASA Headquarters concurred i n  JPL's decis ion t o  con t r ac t  out  
lunar  s ?acec ra f t  development begi.n.ning wi th  Surveyor. 
Centaur-boosted lunar  s o f t  landing mission w a s  scheduled f o r  
1963. (NASA, le t ter  from A. S i l v e r s t e i n  t o  W.H. Pickering, 
March 14, 1960, JPLHF 2-1398.) (See During January and 
February 29, 1960.) 

The 

The Deputy Secretary of Defense reported t o  the House Committee 
on Science and Astronautics on t h e  b a s i c  concept and s t r u c t u r e  
of a DOD-NASA Aeronautics and Astronautics Coordinating Board 
(AACB). The new body, t o  supersede the  CMLC, w a s  conceived t o  
accomplish e f f e c t i v e  coordination of programs and a c t i v i t i e s  
between the  two agencies. (Statement of D r .  Robert C. Seamans, 
Jr.,  1963 NASA Au;horization, OD. c i t . ,  583.) 
1960. ) 

(See September 13, 

Mar. 15 The George C. Marshall Space F l igh t  Center a t  Huntsvi l le ,  
Alabama, w a s  named by Executive Order of President  Eisenhober. 
(David S .  Akens, H i s t o r i c a l  Origins:  George C. Marshall Space 
F l i g h t  Center, MSFC H i s t o r i c a l  Monograph No. 1, December 1960, 
20.) 

Mar. 18 JPL  released Technical Report No. 33-4, S c i e n t i f i c  Experiments 
f o r  Ranpers A-1 and A-2, including Addendum I. Instruments 
designed f o r  these f l i g h t s  had as t h e i r  pr inary purpose "the 
determination of t he  na tu re  of the p a r t i c l e s  and f i e l d s  i n  
in t e rp l ane ta ry  space," with "special emphasis , . given t o  

c 
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M a r .  18 discovering mechanisms responsible  f o r  t h e  many terrestrial 
cont . phenomena which appear t o  be r e l a t e d  t o  s o l a r  disturbances." 

(p. 1) The instruments  and sponsors were: 

Solar  Corpuscular Radiation Je t  Propulsion Laboratory 
E l e c t r o s t a t i c  Analyzers M. Neugabauer and C. Snyder 

Medium-Energy-Range 
Particle Detectors  

S t a t e  Universi ty  of Iowa 

Universi ty  of Chicago 
J . A .  Van Allen 

J .A.  Simpson 

Triple-Coincidence Cosmic- University of Chicago 
Ray Telescopes J.A. Simpson 

Cosmic-Ray In t eg ra t ing  Caltech/JPL 
Ion iza t ion  Chamber H.V. Neher/H.R. Anderson 

Magne t o m e t a  

Lyman-Alpha Scanning 
Telescope 

Dust-Particle Detectors  

(Figure 26.) 

Goddard Space F l i g h t  Center 
J.P. Heppner 

N a v 2 1  Research Laboratory 
T.A. Chubb 

Goddard Space F l igh t  Center 
W.M. Alexander 

Mar. 22 JPL comment on t h e  proposed funct ions and r e s p o n s i b i l i t i e s  of 
t h e  Space Sciences S teer ing  Committee w e r e  submitted t o  NASA. 
(JPL, le t ter  from W.H. Pickering t o  H.E. N e w e l l ,  March 22, 
1960, JPLHF 2-1402.) (See January 26, 1960.) 

Mar. 25 JPL Letter Contract M-48068, "Lunar Impact TV Camera," w a s  
awarded t o  RCA, Astro-Electronics Divis ion,  Pr inceton,  New 
Jersey ,  t o  design,  cons t ruc t ,  t es t  and d e l i v e r  n ine  TV cameras 
f o r  t h e  Ranger lunar  impact  probes, RA-3, 4, and 5. Delivery* 
of  t h e  l a s t  f l i g h t  u n i t s  would be completed by November 1961. 
(JPL Contract Closeout Records. ) (Figure 27. ) 

k 
The camera systern employed i n  Rangers 3-5 w a s  designed t o  t rans-  

m i t  a p i c t u r e  every 1 3  seconds, f o r  a t o t a l  of 100 p i c tu re s  during descent 
toward the moon. The f i r s t  p i c t u r e ,  taken from approximately 2,500 miles 
a l t i t u d e ,  would encompass a 25-square-mile area and show ob jec t s  650 f e e t  
across;  the  f i n a l  p i c t u r e  would cover an a rea  about 2,000 square f e e t  and 
revea l  ob jec t s  10 f e e t  across .  Moon photographs from observa tor ies  on ea r th  
could d i s t ingu i sh  f ea tu res  no smaller than 2 , 000 f e e t  across.  
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OMNIDIRECTIONAL 

MAGNETOMETER 
ANTENNA SHIELD 

INTEGRATING IONIZATION 

PAIRS OF /- LYMAN-ALPHA 
ELECTROSTAYC 

Figure 26: Ranger 1 and 2 scientific instrumentation plans. 
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Mar. 26 LMSD submjtted a iiough Order of Magnitude (ROM) Proposal f o r  
Agena-B's f o r - P r o j e c t  Ranger. - Plan, loc.  ci t .)  

(JPL, Ranger P r o j e c t  Development 

During Construction of t h e  t r ansmi t t i ng  antenna s t a t i o n  a t  Goldstone w a s  
March completed. The t r a n s m i t t e r  and receiving antennas w e r e  l oca t ed  

seven m i l e s  a p a r t  t o  minimize electrical  in t e r f e rence ,  and w e r e  
l inked by a wide-band (10-megacycle) microwzve communication 
system t o  t ransmit  point ing da ta ,  t racking information, etc. be- 
t w e m  s t a t i o n s .  
op. c i t . ,  76.) In Aus t ra l i a ,  construct ion began on t he  Woomera 
t racking s t a t i o n  and antenna. 
Dates, c h a r t ,  n.d., JPLHF, 2-141.) 

(NASA, Major Activities in t h e  NASA Programs, 

(JPL, DSN F a c i l i t y  Act ivat ion 

Design of t h e  Ranger 1 and 2 spacec ra f t  electrical system (con- 
s i s t i n g  of two o r i en ted  s o l a r  panels,  a b a t t e r y ,  a power switching 
system, and f i v e  s t a t i c  regulated power supp l i e s )  w a s  completed; 
design of t he  s o l a r  panels had been frozen and u n i t s  w e r e  a l ready 
being fabricated.  The apacecraf t launch and maneuver b a t t e r y  was 
procured from Eagle-Picher. 
design of t h e  high-gain antenna w a s  completed. 
r e f l e c t o r  has been received and as soon as f a b r i c a t i o n  of a proto- 
type feed s t r u c t u r e  is completed, evaluat ion of t he  high-gain 
antenna w i l l  commence. 
s t i l l  under development and t h e  f i n a l  configurat ion w i l l  no t  be 
e s t ab l i shed  f o r  another month." 

I n  t h e  communications subsystem, 
"A prototype 

The low-gain omni-directional antenna is  

Contemuorarv ost imates  d a c e d  t h e  
weight c f  RA-1 a t  630 pounds. 
No .  37-2, op, z i t . ,  38-39, 24, 64.) 

(JPL, $pice Pkograms Sum& 

I n  order  t o  maintail1 planned schedules and avoid major redesign of 
t h e  upper-stage Agena, t h e  bas i c  A i r  Force Discoverer Agena B con- 
fig!iration w a s  s e l ec t ed  f o r  NASA missions. 
t h e s e  veh ic l e s  were e s s e n t i a l l y  s tandard from t h e  forward equip- 
ment r ack  back t o  t h e  end of t he  rocket  engine. 
adapter and a separable  nose f a i r i n g  ( o r  shroud, which protected 
t h e  spacec ra f t  during ascent through the  atmosphere) w e r e  :.I be 
new items. Of several poss ib l e  shrouds, an all-metal, s ingle-  
piece,  forward sepa ra t ing  nose cone w a s  s e l ec t ed  f o r  development 

With a few exceptions 

A spacec ra f t  

and app l i ca t ion  i n  Ranger missions. 
F i n a l  Report, 6 ,  JPLHF 2-122; a l s o ,  Rar,ger P r o j e c t  Development - Plan, op. c i t . ,  12.) 

(JPL, rough d r a f t  of Rawer 

Oran W; Nicks joined NASA a s  Head of t h e  Lunlr  F l igh t  Systems, 
Of f i ce  of Lunnr and Planetary Programs i n  OSFP. 
been associated with Chance-Vcught A i r c r a f t ,  Inc. ,  of Dallas, 
Texas. (NASA Biographical Data, January, 1968, 0.W. Nicks.) 

H e  had previously 
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Apr. 1 The NASA. weather sa te l l i te  TIROS I (Televis ion Infra-Red Obser- 
va t ion  Satell i te) ,  employing an RCA TV system, w a s  success fu l ly  
placed i n  o r b i t  by an A i r  Force Thor-Able booster  combination. 
The s a t e l l i t e  returned p i c t u r e s  of t h e  e a r t h ' s  cloud cover u n t i l  
June 20, 1960. (John H. Ashby, A Preliminary History of t he  
Evolution of t h e  Tiros  Weather S a t e l l i t e  Program, NASA, August 
1964, 49.) 

Apr. 4 NASA Headquarters r e l eased  a d e t a i l e d  statement ( t e n t a t i v e )  of 
t h e  "Role'* f o r  t h e  Jet Propulsion Laboratory i n  the  na t ion ' s  
c i v i l i a n  space program. The s ta tement ,  as an e l abora t ion  of 
earlier proposed r o l e s ,  assigned JPL  mission planning and devel- 
opment of payl.oads f o r  l una r  and i n t e r p l a n e t a r y  explorat ion.  
(JPL, I O M  from Brian Sparks t o  Senior S t a f f ,  Apr i l  11, 1960, 
JPLHF 2-239; a l s o ,  NASA, Major A c t i v i t i e s  i n  t h e  NASA P rogram,  
op. c i t . ,  121.) 

Apr. 12 A i r  Force letter c o n t r a c t  (AF-592) funded by NASA was  awarded t o  
LMSr f o r  t h e  f a b r i c a t i o n  of Agena B veh ic l e s  f o r  NASA missions. 
(Rangey P r o j e c t  Development Plan, loc.  c i t . ;  a l s o ,  X n u t e s ,  
Space Explorat ion Program Council Meeting, A p r i l  25-26, 1960, 
11, JPLHF 2-1406.) 

Apr. 1 3  The f i r s t  meeting of t h e  Lunar Science Subcommittee of t h e  newly 
e s t ab l i shed  NASA S tee r ing  Group on Lunar, P l ane ta ry ,  and In t e r -  
planetary Exploration (see January 26, 1960) w a s  held i n  Washtngton 
D.C. D r .  A.R. Hibbs of JPL vas requested t o  f u r n i s h  a desc7:iptton 
of t h e  s c i e n t i f i c  experiments planned f o r  t h e  luna r  rough lander  
missions (Rangers 3,  4 and 5). (NASA, Lunar Science Chronolom, 

Lunar Sciences Subcommittee," JanEary 15, 1965, 1, JF'LHF 2-652.) II 

A Spacecraf t  S t e r i l i z a t i o a  Panel meeting a t  JPL defined the  
s t e r i l i z a t i o n  ob jec t ives  for Pro jec t  Ranger: 

Ranger A-1 - generate  necessary techniques and pror-edures 

Ranger A-2 - p e r f e c t  necessary techniques and procedures. 
Ranger A-3 through 9-5 - u t i l t z e  techniques and procedures 
developed on A-1 and A-2 vhich comply wi th  Headquarters 
requirements dated October 8, 1959, and whi-ch could then 
be employed on o the r  NASA deep space p ro jec t s .  

and implement thcm as f a r  as p r a c t i c a l .  

(C.F. Mohl, " S t e r i l i z a t i o n  Panel Meecing," Apr i l  13, 1960, 
JPLHF 2-996.) 

A contingent of AEC s c i e n t i s t s  from Los A l a m ~ s  and Sandra Base, 
New Mexico, v i s i t e d  J P L  t o  explore t h e  prospect of placing Vela 
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Apr. 13 
cont . Hotel experiments* on e a r l y  Ranger spacec ra f t .  

P r o j e c t  Of f i ce  " to ld  t h e  v i s i t o r s  about Ranger, showed them 
hardware, and gave them copies of documents descr ibing t h e  
s c i e n t i f i c  experiments [see January 20, 19601 and telemetry 
system. 
accommodated i n  t h e  program as now planned, but  t h a t  they would 
of c su r se  be welcome t o  examine any r e s u l t s  t h a t  w e  g e t  w i th  
olir instruments.  
f c r  are mostly d i f f e r e n t  from thc t h ings  w e  intend t o  measure." 
(JPL, Confersnce Report of Visit: by Los A l a o s  and Sandia 
People, by J.D. Burke, A p r i l  14,  1960, JPLHF 2-478.) 

The JPL Ranger 

W e  t o l d  them t h a t  no a d d i t i o n a l  experiments could be 

Unfortunately t h e  th ings  t h a t  they are looking 

Apr. 14 fie re s igna t ion  of W i l l i a m  M. Holaday as Chairman of t h e  CMLC 
w a s  accepted by the  President .  (See March 14, 1960.) (New York 
T i m e s ,  A p r i l  15, 1960, 3, JPLHF 2-977.) 

A i r  Force General Thomas D. White d i r e c t e d  a letter t o  General 
Landon and General Wilson urging f u l l  A i r  Force cooperation with 
NASA, but  with t h e  f o r e c a s t  t h a t  NASA would "eventually [be] com- 
bined with t h e - m i l i t a r y . "  
87th Congress, Hearings before  t h e  Committee on Science and 
Astronaut ics ,  Defense Space I n t e r e s t s ,  Mar. 1 7 ,  18, 20, 21, and 
23, 1961, GPO, Washington, 92.) 

(U.S, Xouse of Representat ives ,  

Apr. 15 General A.W. Betts, Director  of ARPA, s e n t  a letter t o  NASA 
request ing assignment of as much snace, weight, power and 
communications channels as p o s s i b l  be made a n i l a b l e  t o  
accommodate V e l a  Hotel  experiments 
and 2. I t .  . . . Anything over f i f t e e n  pounds (not including 
pDwer arrd telemetry) w i l l  be useful." (See Apr i l  13. 1960.) 
(Le t t e r  from A.W. Betts t o  D r .  Clark of NASA, A p r i l  15, 1960, 
JPLHF 2-481a. ) 

n Ranger s p a c e c r a f t s  1 

NASA OSFP r e l eased  Technical Management I n s t r u c t i o n  37-1-1, 
Establishment and Conduct of Space Sciences Program - Se lec t ion  
of S c i e n t i f i c  Experiments. The document notes  c r e a t i o n  of a 

* 
The purpose cf t h i s  AEC experiment w a s  to determine whether t h e  

sun w a s  a source of microsecond b u r s t s  of c e r t a i n  X-rays. 
would be used i n  t h e  developuient of a Scintex X-ray de tec t ion  system t h a t  
could d e t e c t  nuclear  explosions above ground. 
dependent u p m  t h e  absence of a n a t u r a l  Lackground source of X-ray b u r s t s  
t h a t  might simiilate a nilclear detonat ion i n  space. 

Data obtained 

Suc.cessfu1 operat ion w a s  

f 
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Apr. 15 Space Sciences S tee r ing  Committee (SSSC) and subcommittees, t o  
cont . s e r v e  "as t h e  f o c a l  po in t  f o r  space sciences act ivi t ies  and is  

responsible  f o r  t h e  review and approval f o r  submission t o  t h e  
Director  of Space F l i g h t  Programs of :  (1) Proposed s h o r t  and 
long range space sciences programs; (2) Proposed experiments, 
ex2erimenters and con t r ac to r s ;  . . . .'I (1-4) The new group 
would be formed from the  NASA Steer ing Group on Lunar, Planetary 
and In t e rp l ane ta ry  Exploration. (JPLHF 2-447.) (See January 26, 

of Space F l i g h t  Programs and 20: f i e l d  centers .  
1- PI- %$.) Roles w e r e  also es t a5 l i shed  f o r  t h e  Ass i s t an t  D i rec to r s  

NASA Headquarters n o t i f i e d  JPL t h a t  i t  would make source 
s e l e c t i o n  decis ions oil a l l  con t r ac t s  over one m i l l i o n  d o l l a r s ,  
beginning immediately wi th  t h e  moon capsule  proposals.  Source 
Evaluation Boards would be e s t ab l i shed  by the  Di rec to r  of JPL 
2nd i nc lude  NASA rep resen ta t ives  Gran N i c k s  and E a r l  Sample. 
(JPL, 1613 from Brian Sparks t o  C.I .  Cummings, A p r i l  15, 1960, 
JPLHF 2-322.) 

The moon capsule study-contract f i n a l  r e p o r t s  and program tech- 
n i c a l  and c o s t  proposals w e r e  received from Pi&, Hughes and 
Aeronutronics (ADF). (See March 1, 1960.) The las t  f i rm pro- 
posed t o  f a b r i c a t e ,  assemble, checkout and d e l i v e r  f i v e  luna r  
rough-ianding capsules f o r  an estimated cost-plus-fixed-fee of 
$3,619,023 on t h e  foLowing Erhedule: 

2 Capsules May 1, 1961 
2 Capsules Ju ly  1, 1961 
1 Capsule September 1, 1961 

(Proposal for Development of a Lunar Capsule, Volume 111, 
Contractual and Cost Summary, Pub l i ca t ion  No. P10610(U), 
prepared under Con t r i c t  M48024, Aeronutronic, A Division 
of Ford Mctor Company, Apr i l  15, 1960, 2, 5, JPLHF 2-703.) 

preliminary design team, would assume r e s p o n s i b i l i t y  of Manager, 
Lunar Systems, and d i r e c t  t he  Lunar Capsule development at ADF 
i f  t h a t  firm was  s e l ec t ed .  

The conceptual design proposed by ADF f o r  a 300 pound c a p s t l e  
incorporated a r ada r  altimeter t h a t  s ignaled sepa ra t ion ,  s p i n  up, 
and r e t r o  f i r i n g  of t h e  capsule 's  s o l i d  p rope l l an t  motor, a 
crushable impact limiter t o  absorb r e s i d u a l  v e l o c i t y ,  and a 
s p h e r i c a l  s u r v i v a l  ?ackage. 
f l u id - f loa t ed  i n s i d e  t h e  hollow, sphe r i ca l ,  impact limiter s o  as 
t o  d i s t r i b d t e  the  s t r u c t u r a l  loads a t  impact and t o  allow e r e c t i o n  
of t he  package t o  l o c a l  vertical by moon-gravity a f t e r  t h e  assembly 

M r .  Frank Denison, who w a s  i n  charge of t h e  ADF Lunar Capsule 

The s p h e r i c a l  s u r v i v a l  package was 
I 

4 
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Apr. 15 came t o  rest. Erect ion t o  l o c a l  v e r t i c a l  would p e r m i t  t he  
cont . s e n s i t i v e  axis of t h e  seismometer t o  be posi t ioned as des i r ed ,  

and zllow f o r  t he  use of a modest d i r e c t i o n a l  t r ansmi t t i ng  
antenna. 
design favored an ou te r  s p h e r i c a l  s h e l l  f o r  t he  impact l i m i t e r  
made of d i e l e c t r i c  s t r u c t u r a l  p l a s t j c  enclosing a s o l i d  main 
sphere which would con ta in  the  active s u r v i v a l  experiments. 
(Proposal f o r  Development of a Lunar  Capsule, Volume 11, Organi- 
r a t i o n  and Capab i l i t i e s ,  Pub l i ca t ion  No. P10610(U) , prepared under 
Coztract  M48024, Aeronutronic, A Division of Ford Motor Company, 
A p r i l  15, 1960, 11; and, Volume I, Development Plan, A p r i l  15, 
1960, 13, JPLHF 702 and 702a.) 

Contemporary Aeronutronic thinking f o r  t h e  preliminary 

(Figure 28- 

Apr. 17 The JPL Spacecraf t  Design Spec i f i ca t ion  Book w a s  r e l eased  f o r  
Ranger F l i g h t s  1 and 2. 
i t e r a t e d  t h a t  t he  b a s i c  ob jec t ive  of these f l i g h t s  w a s  space- 
c r a z t  technology--by preparing f o r  subseqvent l una r  f l i g h t s  
(RA 3,  4 aiid 5) and i n t e r p l a n e t a r y  missions. S p e c i f i c a l l y ,  t he  
ob jec t ives  w e r e :  (a) To test some b a s i c  elements of t h e  space- 
c r a f t  and t h e  Deep Space Instrumentation Facil l . ty.  (b) To 
a s c e r t a i n  performaiice and t o  gain operat ing experience with t h e  
Atlas-Agena B veh ic l e  and associated systems. (c)  To test 
s c i e n t i f i c  measurement equipment ani! t o  measure phenomena of 
i n t e r e s t  along t h e  s e l e c t e d  t r a j e c t o r y .  
var ious scieiic-e passengers i n  these  two f l i g h t s  w a s  assigned as 
follows: (1) Solar  Corpuscular Detector,  (2) Rb Vapor Xagnet- 
ometer, (3) Semiconductor Detectors and Thin-Walled Geiger 
Counters, (4) Ion iza t ion  Chamber, ( 5 )  T r i p l e  Coincidence 
Telescopes, ax? (6) Lyman Alpha Scanner. (JPL, Spec i f i ca t ion  
No. RA12-2-110, JPLHF 2-1094a.) 

Mission ob jec t ives  ar.d design cr i ter ia  

P r i o r i t y  among t h e  

(Figure 29.) 

Apr. 18 The NASA SEPC informed Administrator T. Keith Glennan t h a t  t h e  
proposed ad;rance of t he  f i r s t  Atlzs-Agena B f l i g h t  mission 
(Ranger 1)  t o  F e t r  tary 1961 w a s  abandoiied as impractical, 
(See FeLxary  2, 1960.) (Memo, Robert L. King t o  T.K. Glennan 
v i a  Richard E .  Horner, Subject: "SEPC Meeting of February 10-11, 
136O--Siatus of Actions," A p r i l  18, 1960, citea i n  Apollo 
Spacecraf t  Chronology, Vol. I, p. 42.) 

Apr. 19 Mission ob jec t ives  and design c r i te r ia  f o r  Banger F l i g h t s  3 ,  4 
and 5 were released f o r  tile Spacecraft  Design Spec i f i ca t ion  Book. 
I n  t h e  order  described, general  ob jec t ives  were: (a) To continue 
development of b a s i c  spacec ra f t  technology. (b) To experiment 
with a t r a j e c t o r y  e r r o r  co r rec t ion  [mid-course maneuver]. (c)  To 
experiment witk a terminal  a t t i t u d e  maneuver and lunar  p i c t u r e  
transmission system. 
ments and a t r ansmi t t e r  on the moon. (e) To t ransmit  a f t e r  

(d) To rough-land a few pounds df i n s t r u -  
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Apr. 19 landing, lunar  seismic da ta  t o  the  extent  p r a c t i c a l .  The 
cont . p r i o r i t y  of s c i e n t i f i c  experiments was e s t ab l i shed  as: 

(1) Televis ion,  (2) Seismometer, (3) Gamma Ray Spectrometer, 
(4) Thermometers, (5) Impact Accelerometers, and ( 6 )  Cosmic 
Ray Telescope. (JPL, Spec i f ica t ion  RA345-2-110, JPLHF 
2-1095a. ) 

Apr. 20 NASA Headquarters es tab l i shed  Ju ly  1 as t h e  t a r g e t  d a t e  f o r  
f i e l d  centers  (and JPL) t o  m e e t  manpower ce i l i ngs .  (JPL, 
ION from W.H. Pickering t o  Senior S t a f f ,  JPLHF 3-198.) 
(See March 3-5, 1960.) 

Apr. 25 Following an o r a l  p resenta t ion  by the  Lunar  Capsule Source 
Evaluation Board a t  Headquarters, D r .  T.K. Glennan se l ec t ed  
Aeronutronics t o  develop t h e  lunar  capsule.  (See A p r i l  15, 
1960.) (NASA, T.K. GLennan, "Decision t o  Negot ia te  on t h e  
Lunar Capsule," Apr i l  27, 1960, JPLHF 2-320.) 

JPL issued Technical Memorandum No. 33-9, Statement of Work - f o r  a Rough Landing Lunar Capsule developed f o r  the lunar 
capsule cont rac t .  

Further  NASA considerat ion of a 1 3  w a t t  modified SNAP I11 
Radio-isotope Thermal Electric Generator (RTG) f o r  use i n  
lunar spacecraf t  through 1962 w a s  abandoned. (JPL, letter 
from W.H. Pickering t o  A. S i l v e r s t e i n ,  A p r i l  25, 1960, 
JPLHF 2-1407. ) 

Apr. 25-26 The second meeting of t h e  SEPC w a s  he ld  a t  NASA Headquarters. 
D r .  A. S i l v e r s t e i n  informed the  Council t ha t :  

With t h e  exception of t h e  Mercury and Delta p r o j e c t s ,  t h e  
r e l a t i o n s  between OLVP and OSFP have been e s t ab l i shed  f o r  
t h e  NASA launch program a t  AMR. 
MSFC, t h e  Director  of the  NASA Launch Operations C e n t e r  
( M r .  Debus) is  responsible  f o r  a l l  launch operatiGns wi th  
d i r e c t  access t o  the  Commander, AMR. The Direc tor  of NASA 
Test Support (Col. Gibbs), recent ly  t r ans fe r r ed  from t h e  
A i r  Force t o  NASA, is  responsible  under M r .  Debus f o r  co- 
ord ina t ing  NASA range support  requirements wi th  AMR. 

t o  the Direc tor ,  OSFP) w i l l  coordinate  support  require-  
ments including those f o r  t h e  payload and o the r  r e l a t e d  
aspects ,  and w i l l  a l s o  provide adminis t ra t ive  and l o g i s t i c  
support  t o  a l l  NASA elements. 

Working d i r e c t l y  undcc the  

The Off ice  of F l i g h t  Missions [OFM] a t  AMR ( responsible  

(Minutes, Space Exploration Program C o m c i l  Meeting, Apr i l  25- 
26, 1960, loc.  c i t . )  
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Apr. 25-26 
con t . I n  May the  O M  came under t h e  admin i s t r a t ive  c o n t r o l  of LOA, 

although i t  remained the  l o c a l  r ep resen ta t ive  f o r  payload 
groups i n  OSFP a t  the  Cape. 
H i s t o r i c a l  Origins of NASA's Launch Operations Center t o  July 1, 
- 1962, op, c i t . ,  66-67.) 

(F.E. Jarrett and R.A. Lindemann, 

Apr. 26 JPL re l eased  d e t a i l e d  in-house procedures f o r  Ranger space- 
c r a f t  s t e r i l i z a t i o n ;  the operat ion w a s  divided i n t o  f i v e  phases: 
component and material t e s t i n g ,  sub-structure assembly, t rans-  
p o r t a t i o n  of s t r u c t u r e s  t o  launch si te,  f i n a l  assembly, and 
terminal  s t e r i l i z a t i o n .  (JPL, I O M  from G.L. Hobby t o  C.F. Mohl, 
A p r i l  26, 1960, JPLHF 2-997.) 

Apr. 27 JPL Contract N-21453 w a s  awarded t o  ADF f o r  development of 
f i v e  lunar  rough landing capsules ,  i n  :he amount of $4.8 
mi l l i on .  (JPL, The Ranker P ro jec t :  Annual Report f o r  1961, 
l o c ,  c i t . )  

Apr. 28 JPL i n i t i a t e d  work on the  Ranger P r o g r m  Management Plan. 
(Ranger P r o j e c t  Development Plan, op. c i t . ,  9 . )  

NASA Headquarters r e l eased  i n t e r n a l  Designations f o r  Missions 
and Payloads i n  the Satel l i te ,  Lunar and Planetary Programs. 
The f i v e  f l i g h t s  i n  the  Ranger P r o j e c t  (apparently a t  t h i s  d a t e  
t h e  term Ranger was s t i l l  only employed a t  JPL, but  no t  y e t  a t  
Headquarters--see February 9 ,  1960) were designated: 

P-32 
P-33 planetary Science 

P-34 
P-35 
P-36 

Spaseecraft Engineering Development with I n t e r -  

Lunar Reconnaissance and Rough Landing 

(Memo from A. S i l v e r s t e i n  of NASA e s t a b l i s h i n g  procedure f o r  
establishment of o f f i c i a l  code names, Apr i l  12,  1960, JPLHF 
2-1405a. Actual designat ion f o r  missions and payloads dated 
A p r i l  28, 1960, JPLHF 2-420.) 

During The .PL Systems Division issued t h e  Ranger RA-1 through RA-5 
Apr i l  Spacecraft  Design Spec i f i ca t ions  Book. This JPL-conceived 

document contained a l i s t i n g  of mission ob jec t ives ,  system 
design c o n s t r a i n t s  (weight, power, etc.) and the  subsystem 
and designs. (See Apr i l  1 7 ,  19,  1960.) 

iro s c i e n t i f i c  instruments were added t o  those cu r ren t ly  planned 
, 'or t h e  RA-1 and RA-2 f l i g h t s :  
var ious means of l u b r i c a t i n g  bearings and gear  su r faces  i n  space, 

a JPL  f r i c t i o n  device t o  test 
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During and, rescheduled f o r  inc lus ion ,  t h e  Goddard Space F l igh t  Center 
Apr i l  composite micrometeorite de t ec t z r  t o  determine the  dens i ty  of 
cont . cosmic dus t  as a func t ion  of i t s  mass and ve loc i ty .  

Space Programs Summary No. 37-3, op. c i t . ,  4.) (See bas i c  l ist  
a t  January 20, 1960.) 

(JPL, 

Experiments planned f o r  Rangers RA-3 through 5 included (1) t h e  
separable  lunar  rough landing capsule and (2) two instruments 
mounted on the  spacec ra f t  hexagonal s t r u c t u r e ,  o r  bus: a TV 
camera t o  obta in  high r e so lu t ion  photographs of t h e  lunar  sur-  
f ace  p r i o r  t o  impact, and a University of Ca l i fo rn ia  gamma ray 
spectrometer t o  measure rad ioac t ive  p rope r t i e s  of t h e  moon's 
su r f ace  t h a t  would relate t o  i t s  s t r u c t u r e  and composition. 
The photographic experiment would be comprised of four  main 
elements: an o p t i c a l  te lescope,  a s h u t t e r  mechanism, a slow- 
scan vidicon wi th  de f l ec t ion  and focus c o i l s ,  and an e l e c t r o n i c s  
package. 
t o  the  l ack  of information a t  t h i s  time on extended slow-scan 
p rope r t i e s .  Also, several s i z e s  and types of tubes must be 
evaluated f o r  genera l  performance as w e l l  as f o r  t a r g e t  s to rage  
and readout p rope r t i e s .  . .'I ( Ibid. ,  6.) 

"The s p e c i f i c  vidicon tube has riot been se l ec t ed  due 

May 1 D r .  Carl Sagan of t h e  University of Chicago, speaking before  t h e  
NAS, observed t h a t  any b io log ica l  contamination of celest ia l  
bodies by e a r t h  organisms "would be  an 'unparal le led s c i e n t i f i c  
d i s a s t e r L '  It could wipe out  important chances t o  study the  
e a r l y  h i s t o r y  of the s o l a r  system and t h e  o r i g i n  of l i f e  on 
Earth,  and even t o  assess t h e  p o s s i b i l i t i e s  of l i f e  beyond 
Earth." 
T i m e s ,  May 1, 1960, E9, JPLHF 2-976.) 

(Proceedings of t h e  NAS as reported i n  t h e  New York 

May 3 The Los Alamos S c i e n t i f i c  Laboratory (LASL) and t h e  Sandia Cor 
r a t i o n  re leased  "A IASL-Sandia Proposed Vela Hotel  Experiment 
t h e  Ranger A-1 and A-2 Probes." Recognizing t h a t  engineering 
planning f o r  t h e  f i r s t  two Ranger spacecraf t  was w e l l  advanced, 
t he  AEC proposal w a s  d i r ec t ed  toward minimizing subsystem i n t e r -  
f ace  problems. 'The AEC package would cons i s t  of a primary ba t tb ry  
source,  a DC-DC converter ,  two r a d i a t i o n  de tec to r s ,  d a t a  handling 
and log ic ,  and t h e  necessary packaging and sh ie ld ing .  To ta l  pay- 
load weight was estimated " in  the  neighborhood of 6 pounds." 
(p. 3) (JPLHF 2-479) (See Apr i l  1.7, IS, 1960.) 
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May 3 
cont . JPL i s sued .Spec i f i ca t ion  3C331, Vehicle System In teg ra t ion ,  

Requirements and Res t r a in t s  f o r  Ranger Spacecraf t  A-1 thr0ugh.A-2, 
which defined t h e  Ranger spacecraf t  and system requirements nec- 
essary  to e s t a b l i s h  t h e  i n t e r f a c e  design between t h e  Atlas-kgena B 
and t h e  spacecraf t .  A d e f i n i t i o n  of t h e  po in t s  of i n t e r f a c e  ha5 
already been agreed upon by JPL, MSFC, and LJ4SD. (JPLHF 2-1292.) 

May 4 JPL Program Direc tor  f o r  t he  Agena, Cl i f ford  I. Cummings, announced 
a t  a meeting of t h e  Aviation Writers Association ir, Los Angeles, 
Ca l i fo rn ia ,  t h a t  t he  spacec ra f t  which would car ry  t e l e v i s i o n  and 
a datachable capsule t o  t he  sur face  of t h e  moon would be  ca l l ed  
11 Ranger." (Baltimore Sun, May 5 ,  1960; c i t e d  i n  Apollo Spacecraf t  
Chronology, Vol. I, op. c i t . ,  44.) 

May 5 JPL recommended s c i e n t i f i c  experiments f o r  Ranger F l igh t s  3, 4, 
and 5 t o  NASA. They w e r e :  

A. Spacecraf t  Bus 

(1) A vidicon camera system which w i l l  take approximately 
100 p i c t u r e s ,  a t  a ra te  of one p i c t u r e  every twelve 
seconds, of t h e  landing region during the  te rmina l  
maneuver phase. 

l i shed  background counting rates during t r a n s i t ,  w i l l  
have an unobstructed view of che moon f o r  a t  least 25 
minutes preceding impact .  

(2) A gamma ray spectrometer which, a f t e r  having estab-. 

B. Rough Landing Capsule 

(1) A s i n g l e  axis seismometer wi th  a s e n s i t i v i t y  of a t  
l e a s t  one microvolt  p e r  microinch de f l ec t ion  a t  a 
n a t u r a l  frequency of one cps,  

(2) A measurement of t h e  m a x i m u m  dece lera t ion  a t  impa;.i:. 

(3) A measurement of t h e  i n t e r n a l  temperatiire during t h e  
l i f e t i m e  of t he  seismometer experiment. 

(Le t te r  from W.H. Pickering t o  G.F. Sch i l l i ng ,  May 5, 1960, 
JPLHF 2-671.) 

May 6 JpL re leased  an "Outline of t h e  JPL  Ten-Year Plan" which r e f l e c t e d  
an earlier dec is ion  t o  cont rac t  wi th  industry f o r  lunar  p r o j e c t s ,  
while maintaining development of planetary p ro jec t s  l a rge ly  in- 
house. (See During January 1960,) (JPL, IOM from W.H. Pickering 
t o  Senior S t a f f ,  May 6 ,  1960, JPLHF 2-243.) 
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May 6 
cont . C . I .  Curmnings was appointed Lunar Program Director ;  J.D. Burke 

was appoii-ted Deputy Director  of t h e  Lunar Program at J P X .  
(JPL, I O M  from W.K. Pickering to Senior S t a f f ,  et.  al.? 
'May 6,  1960, JPLHF 2-241.) 

May 7 The Ranger law-ch schedule (see March 3-5, 1960) w a s  r ev i sed  by 
NASA and JPL, s l i pp ing  t h e  f l i g h t  d a t e s  by t h r e e  months. 
(Ranger P ro jex t  Development Plan, loc.  c i t . )  

F l igh t  No. Launch Date Clbiectives 

i (P-32) Ju ly  1961 Spacecraf t  engineering tests at  
2 [P-33) O c t .  1961 approximately escape speed. 

3 (P-34) Jan. 1962 High r e s o l u t i o n  TV photographs of t h e  
4 (P-35) A p r i l  1962 moon, landing of survivable  package, _i 

5 (P-36) Ju ly  1962 and spacec ra f t  engineering tests. 

May 9 A t  JPL D r .  E. Rechtin was  appointed Program Director  of t h e  Dsep 
Space Instrumentation F a c i l i t y  (DSIF); D r .  N.A. Renze t t i  w a s  
appointed Deputy Program Director  f o r  Engineering and Operations 
f o r  t he  DSIF. 
al., May 6, 1960, JPLHF 2-242.) 

(JPL, I O M  from W.H. Pfckering t o  Senior S t a f f ,  et. 

The NASA Space Science Committee approved t h e  JPL-recommended t 

experiments f o r  t h e  second group of Ranger f l i g h t s ,  RA-3, RA-4 
and RA-5. (See May 5, 1960.) Edgar Cortr ight  i nd ica t ed  t h a t  h e  
would see i f  t h e  mission of t h e  second Agena probe could b e  

Sciences S tee r ing  Committee of Kay 9,  1960, JPLHF 2-1411b.) 

NMA Headquarters issued an approved numbering system f o r  satellite 7 and space probes to f i e l d  centers. (See A p r i l  28, 1960.) Agena B j 
l una r  probes were designated P-32 and P-33, Spacecraf t  Development; 
and P-34 through P-36, Lunar Reconnaissance and Rough Landing. 
(NASA, letter from O.W. N i c k s  t o  C.1, Cummings, May 10, 1960, JPLHF 
2-1405b; a l s o ,  letter from A. S i l v e r s t e i n  to W.H. Pickering, May 16, 

NASA Headquarters requested t h a t  JPL consider whether t h e  P-33 
mission (RA-2) could be changed from an e a r t h  o r b i t  t o  a lunar 
near miss "to acquire  luna r  magnetic f i e l d  measurements i n  add i t ion  
t o  t h e  d a t a  a l ready ant ic ipated?" Also, inquiry w a s  Icade whether 
an alternate capsule could be ca r r i ed  in P-36 (RA-5) i n  t h e  event 
t h e  seismometer proved defect ive.  (NASA, let ter from A. S i l v e r s t e i n  
to  W.H. Pickering, May 10, 1960, JPWF 2-1408.) 

a l t e r e d  t o  a lunar  t r a j e c t o r y .  (Summary Minutes of t h e  Space i 

j 

May 10 

5 
i ' 

1960, JPLHF 2-1405c.) f 

~ 
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May 13 R.J.  Parks w a s  appointed JPL Planetary Program Director ,  w i th  
J.N. .James as Deputy Director.  (JPL, IOK from W.H. Pickering 
t o  Senior S t a f f ,  et.  al. ,  May 13, 1960, JPLHF 2-244.) 

May 16 The second meeting of t he  Lunar Sciences Subcommittee, NASA 
Steer ing Group on Lunar, Planetary,  and In t e rp l ane ta ry  Explo- 
r a t i o n ,  convened i n  Washington, D.C. Experiments f o r  t h e  f i r s t  
f i v e  Ranger spacec ra f t  and the  planned Centaur lunar  s o f t  
landing veh ic l e  (Surveyor) w e r e  discussed. (NASA, Lunar 
Science Chronology, l o t .  c i t . )  

Dr .  Homer E. N e w e l l ,  Jr. ou t l ined  t h e  primary ob jec t ives  of t h e  
NASA Space Science Program: 

1. 

2. 

3. 

(Draft  of speech "The NASA Space Sciences Program," by Homer E. 
N e w e l l ,  Jr., May 16, 1960, 5 ,  JPLHF 2-1941.) 

Inves t iga t ion  of t h e  r e l a t i o n s h i p s  between t h e  sun and t h e  
ea r th .  

Inves t iga t ion  of t he  na tu re  of t h e  universe.  

Study of t h e  o r i g i n  and d i s t r i b u t i o n  of l i f e .  

May 17 The t h i r d  meeting of t he  NASA Lunar Sciences Subcouunittee w a s  
held; discussion concerned review of t h e  s c i e n t i f i c  aims estab- 
l i s h e d  f o r  United S t a t e s  lunar  and planetary programs. D r s .  T. 
Gold and H. Urey emphasized that t h e  purpose of t h e  manned Mercury 
Program should be publ ic ized as one of research and explorat ion,  
n o t  as an engineering t o u r  de  fo rce  o r  propaganda s t u n t .  (NASA,. 
Lunar  Science Chronology, op. c i t . ,  1.) 

May 18 NASA re l eased  proposed names f o r  l u w r  and i n t e r p l a n e t a r y  missions,  
w i th  lunar mission groups pat terned a f t e r  land exp lo ra t ion  activit ies,  
and p l ane ta ry  missions pat terned along n a u t i c a l  l i n e s  conveying 
t h e  impression of travel t o  g r e a t  d i s t ances  and remote places .  
They were: Lunar Impact--Ranger; Lunar S o f t  Lander--Surveyor; 
Lunar S o f t  Landing (mobile)--Prospector; Lunar Orbiter--Pioneer; 
Venus and Mars Probes 1962--Mariner; Venus and Mars O r b i t e r s  1965-- 
Voyager. 
Name Space Science P ro jec t s  and Objects, May 18, 1960, JPLHF 2-245b.) 

(E. M. Cor t r igh t ,  Memorandum f o r  Ad Hoc Committee t o  

May 19  A meeting among rep resen ta t ives  from LMSD, MSFC, JPL, AF, and NASA 
Headquarters w a s  held a t  LMSD, Sunnyvale, Cal i fornia .  D r .  Alber t  
Kelley announced " t h a t  i t  was no t  NASA's policy--basically due t o  
severe f i s c a l  d i f f i c u l t i e s - - t o  do business ofi an open ended letter 
contract .  Therefore, Headquarters wanted a d e f i n i t i z z d  c o n t r a c t  i n  
s i x t y  days--by 17 July.  . . . Albert  and Gibson [AF] s a i d  t h i s  w a s  
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May 19  
cont . 

May 20 

May 23 

May 24 

May 25 

impossible; t h a t  no M D - B M C  c o n t r a c t  had ever  been consumated i n  
anywhere c l o s e  t o  t h i s  t i m e .  . . . Lockheed had previously been 
advised cf  t h e  t h r e e  month schedule s l i p ;  however, they w e r e  n o t  
prepared f o r  Kelley's shock t h a t  t h e  level of e f f o r t  would b e  
maintained a t  t h e  cu r ren t  level of engineering t a s k s  only. . . 
u n t i l  a d e f i n i t i z e d  con t r ac t  could be issued." 
No. 311-612, Gordon Kautz, Subject:  KASA Agena Program, May 19, 

(JPL, T r i p  Report 

1960, JPLHF 2-1033, 1-2.) 

NASA Headquarters decided i n  favor  of funding LMSD on t h e  Letter 
Contract, r a t h e r  than wai t ing f o r  conclusion cf  a D e f i n i t i v e  
Contract, f o r  $6 .1mi l l i on .  D a t e  f o r  conclusion of a D e f i n i t i v e  
Contract w a s  set a t  August 7,  1960. (J.D. Burke, "Lockheed Launch 
Vehicle Chronology," loc.  c i t . )  

A seismometer developed by t h e  Ca l i fo rn ia  I 2 s t i t u t e  of Technology 
(se2 During Ju ly  1959) w a s  approved Tor use i n  t h e  lunar  capsule 
on flangers 3, 4 and 5 by t h e  NASA Steer ing Group on Lunar, 
Planetary,  and In t e rp l ane ta ry  Exploration.* 
Ranger Program Chronology, loc.  cit.) 

(N.W. Cunningham, 

An A i r  Force Atlas-Agena A w a s  success fu l ly  launched from AMR 
i n t o  e a r t h  o r b i t  f o r  t h e  f i r s t  t i m e  (see February 26, 1960). 
(E.M. Emme, Aeronautics and Astronautics,  1915-1950, op. ci t . ,  
123.) 

JPL requested a freqency a l l o c a t i o n  of t h e  e n t i r e  10 MC band- 
width between 2290 MC and 2300 MC be assigned f o r  f u t u r e  use by 
t h e  DSIF as a permanent replacement f o r  t h e  p re sen t  assignment 
of 960.05 MC. (JPL, letter from E. Rechtin t o  E.C. Buckley, 
NASA, Kay 24, 1960, JPLHF 2-1410.) 

JPL began preparat ions t o  accommodate t h e  V e l a  Hotel  experiment 
on Ranger A-1 and A-2 i n  the  event  NASA d i r e c t e d  t h e  i n c l u s i c n  
of t h i s  experiment. (J.D. Burkz, Conference Report, Subject: 
Vela Hotel  S t a t u s ,  May 25, 1960, JPLHF 2-1000.) (See June 8, 
1960. ) 

"Under NASA con t rac t ,  Caltech' s Seismological Laboratory had been 
assigned t h e  t a s k  of designing aad f a b r i c a t i n g  a s ingle-axis  lunar  seis- 
mometer capable of v i th s t and ing  a high shock of impact, f o r  use on a luiiar 
vehicle .  Caltech, together  w i th  t h e  Lamont Geophysical Observatory of 
Columbia University,  would reduce, analyze, and i n t e r p r e t  subsequent seis- 
mograph data.  JPL w a s  responsible  f o r  t echn ica l ly  monitoring t h e  Contract 
arid f o r  ensurling t h e  proper i n t e g r a t i o n  of t h e  seismometer i n t o  the  luna r  
capsule,  supplied under a JFL subcontract by the  Aeronutronic Division of 
Ford Motor Co. 
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May 27 The NASA Space Sciences S tee r ing  Committee ( S S S Z )  and subcom- 
m i t t e s  were formally e s t ab l i shed ,  an? NASA S tee r ing  Group on 
Lunar, Planetary,  and In t e rp l ane ta ry  Exploration w a s  abolished. 
(SSSC r e s p o n s i b i l i t i e s  as ou t l ined  a t  A p r i l  15, 1960.) (NASA, 
Lunar Science Chronology, loc .  tit.; a l s o ,  NMA, Fourth Semi- 
annual Report t o  t h e  Congress, A p r i l  1, 1960 - September 30, 
1860, January 18, 1961, 241.) 

Aeronutronic, Division of Ford, r e l eased  Publicati.on U-902, 
Lunar Capsule, Master Program Plan. (JPLHF, 2-1290.) 

During The Centaur luna r  sof t-landing p r o j e c t  (later known as Surveyor) 
M Y  and a Venus in t e rp l ane ta ry  fly-by p r o j e c t  ( l a t e r  known as 

Mariner A) w e r e  approved by NASA Headquarters w i th  JPL as 
P r o j e c t  Manager. A s  t h i s  l una r  mission w a s  t o  b e  contracted 
out-of-house, JPL d i s t r i b u t e d  a Design Study Requirements 
document t o  indus t ry  and, late i n  May, held a bidders '  con- 
t e r ence  a t  t h e  Laboratory. Funding f o r  t hese  programs was 
t o  b e  made a v a i l a b l e  beginning i n  -1961. (P ro jec t  Surveyor: 
Report of t h e  Subcommittee on NASA Oversight of t he  Committee 
on Science and Astronautics,  U.S. House of Representatives,  
Ej.ghty-ninth Congress, F i r s t  Session, Washington, D.C., 1965, 15; 
a l s o ,  JPL, Space Program Summary No. 37-5 f o r  t h e  period J u l y  15, 
1960 t o  September 15, 1960, 2.) (See March 14, 1960.) 

JPL began d e t a i l e d  s t u d i e s  of t h e  most e f f i c i e n t  means t o  e x e r c i s e  
remote con t ro l  over t h e  maneuverable Ranger spacec ra f t  a f t e r  
launch, as w e l l  as f o r  methods t o  r ece ive  and process data .  
( I n i t i a l  United S t a t e s  space probes were primari ly  passive i'n 
n a t u r e  and l i t t l e  i f  any active c o n t r o l  could be exercised from 
t h e  ground.) 
c o n t r o l  operat ions,  and d a t a  readout and processing were com- 
p l e t ed  by November 1960, when t h e  aggregate e f f o r t  w a s  designated 
t h e  Ranger Spacefl ight  Operations System. 
j e c t :  Annual Report f o r  1961, op. ci t . ,  3.) 

Plans f o r  the necessary f a c i l i t i e s ,  spacec ra f t  

(JPL, The Ranger Prc- 

With completion of t h e  preliminary design of t h e  RA-1 a t t i t u d e  
c o n t r o l  subsystem, Dan Schneiderman obtained Preliminary Design 
sign-off f o r  t he  Ranger spacecraf t .  (Testimony of J.D. Burke, 
RA-5 Fa i lu re  Inves t iga t ing  Committee Report, November 2, 1962, 
1, JPLHF 2-460b; a l s o ,  JPL, Space Programs Summary No, 37-3, 
op. c i t . ,  26.) 
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June 1 I n  response t o  a JPL request  t o  i s o l a t e  p o t e n t i a l  problem areas i n  
luna r  capsule development, and t o  recommend plans f o r  r e so lv ing  
these  problems i n  l i g h t  of planned f i igh t  schedules,  ADF proposed 
t h a t  NASA au thor i ze  b a c k q  subcontracts  f o r  (a) p a r a l l e l  s o l i d  
rocket  motor development, (b) parallel altimeter development, and 
(c) seismometer ampl i f i e r  development. (Aeronutronic, Lunar 
Capsule Supplementary P r o j e c t  Plan,  June I, 1960, 1-2, JPLHF 
2-1291. ) 

June 2 Technical monitoring of NASA Order HS-219 wi th  ABMA f o r  l una r  
s t u d i e s  w a s  t r a n s f e r r e d  t o  JPL i n  keeping wi th  t h e  Laboratory's  
mission r e s p o n s i b i l i t i e s .  (NASA, letter from A. S i l v e r s t e i n  
t o  E. Stuhl inger  of t h e  Development Operations Divis ion of ABMA, 
June 2, 1960, JPLHF 2-327.) 

June 6 A meeting w a s  convened among rep resen ta t ives  of JPL, LASL, and 
t h e  Sandia Corporation which determined t h a t ,  wi th some alter- 
a t ions ,  t h e  V e l a  Hotel  experiment w a s  compatible with Ranger 
spacec ra f t  A-1 and A-2. (Letter from H.H. Pa t t e r son  of Sandia 
Corp. t o  D. S a l e  of U.S. Atomic Eiergy Commission, Jme 20, 
1960, JPLHF 2-1043a. ) 

June 7 "NASA has requested t h a t  JPL, Sandia and Loa Alamos j o i n t l y  prepare 
a r e p o r t  descr ibing t h e  manner i n  which JPL would accommodate a 
Vela Hotel  experiment i f  w e  were required t o  do so. . . . Although 
we  do n o t  expect t o  hear from NASA Headquarters u n t i l  about J u l y  1, 
1960, i t  is probable t h a t  w e  w i l l  be requested t o  incorporate  t h e  
experiment." (JPL, IOM from J.D. Burke t o  Di s t r ibu t ion ,  June 7, 
1960, JPLHF 2-1038.) 

JPL submi t t ed . the  r e s u l t s  of a b r i e f  s tudy on a r ev i sed  mission 
for RA-2 t o  NASA. It w a s  determined t h a t  a lunar  near  m i s s  would 
be included as an a l t e r n a t e  mission on cu r ren t  schedules. 
letter from 3.D. Burke t o  E.M. Cortr ight ,  June 7, 1960, JPLHF 

(JPL, 

2-1413. ) 

June 8 JPL n o t i f i e d  NASA Headquarters t h a t ,  upon f u r t h e r  evaluat ion,  t h e  
l7-lb. Vela Hotel  experiment was t echn ica l ly  compatible wi th  t h e  
Ranger 1 and 2 spacec ra f t .  
E.M. Cor t r igh t ,  June 8, 1960, c i t e d  i n  letter from A. S i l v e r s t e i n  
t o  W.H. Pickering, June 29, 1960, JPLHF 2-480; a l s o ,  JPL, I O M  
from J.D.  Burke t o  Di s t r ibu t ion ,  June 7, 1960, loc.  c i t . )  

(JE'L, letter from C.I .  Cummings t o  

. 
u 



177 

1960 

June 10 Due t o  confusion over t he  p r e c i s e  r o l e  of MSFC i n  the  Agena 
program and t h e  degree of support  expected from t h a t  organizat ion,  
Maj. Gen. D.R. Ostrander, OLVP, NASA Headquarters, released a 
statement of MSFC r e s p o n s i b i l i t i e s .  
Ostrander t o  W. von Braun, MSFC, June 10, 1960, JPLHF 2-1040.) 

(NASA, letter from D.R. 

June 1 4  NASA amounced c rea t ion  of a Launch Operations Di rec to ra t e  (LOD), 
and appointed D r .  Kurt Debus of MSFC as d i r e c t o r ,  e f f e c t i v e  Juky 1, 
1960. (E.M. Emme, Aeronautics and Astronautics,  1915-1960, op. 
--' c i t  9 124.) 

June 15 LMSD received $6 .1mi l l i on  from NASA v i a  BMC f o r  t h e  Agena program. 
Completion of a d e f i n i t i v e  c o n t r a c t  w a s  now scheduled f o r  August 17, 
1960. (J.D. Burke, "Lockheed Launch Vehicle Chronology," loc .  c i t . )  

A NASA f l i g h t  schedule was released,  and c a l l e d  f o r  the launch of 
Ranger spacec ra f t  as follows : 

RA-1 (P-32) 7/61 
RA-2 (P-33) 10161 
RA-3 (f-34) 1/62 
RA-4 (P-35) 4/62 
RA-5 (P-36) 7/62 

(Data from NASA PMP Chart 11-0, dated August 10, 1960, c i t i n g  
schedule of June 15, 1960, JPLHF 2-968.) (See January 21, 1960.) 

June 16 In a memo reaff i rming a previous memo on September 18, 1959, 
Secretary of Defense McElroy s t a t e d  t h a t  " the establishment of 
a j o i n t  m i l i t a r y  organizat ion f o r  c o n t r o l  over ope ra t iona l  space 
systems does no t  appear necessary or  d e s i r a b l e  a t  t h i s  t i m e . "  
(Defense Space I n t e r e s t s ,  op. ci t . ,  11.) 

June 17 NASA Administrator T. Keith Glennan assured JPL Director  W.H. 
Pickering t h a t  he shared i n  t h e  concern over delay i n  the  f i r s t  
launch of t h e  Agena program. Dr. Glennan believed t h a t ,  even i f  
funds were lrsde ava i l ab le  t h e  launch veh ic l e  con t r ac to r s  could 
n o t  meet an earlier launch date.  Consequently, every e f f o r t  
should be made t o  assure  t h e  i n t e g r i t y  of the  revised schedule. 
(NASA, letter from T.K. Glennan t o  W.H. Pickering, June 17, 
1960, JPLHF 2-1236.) 

The revised LASL-Sandia Proposed Vela Hotel  Experiment f o r  t h e  
Ranger A-1 and A-2 Probes w a s  re leased by the  Los Alamos S c i e n t i f i c  
Laboratory and t h e  Sandia Corp. (JPLHF 2-1043b.) 

c 

3' 
'? 
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June 20 Vendor proposals on t h e  two major Lunar Capsule subcontracts  
( t h e  altimeter and retromotor) were received by Aeronutronics. 
Evaluation of t hese  proposals were completed and and a recom- 
mendation f o r  s e l e c t i o n  of subcontractors w a s  made t o  JPL on 
.Tune 28. 
May 15, 1960 t o  Ju ly  15, 1960, August 1, 1960, 6.) 

(JPL, Space Programs Summary No. 37-4 f o r  t he  period 

June 27 LMSD submitted a f i rm c o s t  proposal t o  NASA f o r  s i x t e e n  Agena B 
veh ic l e s  (see A p r i l  12,  1960). (Ranger P r o j e c t  Development Plan, 
op. c i t . ,  9.) 

June 28 Following review of t h e  Aeronutronic recommendations f o r  capsule 
subcontracts  (see June 20, 1960), JPL endorsed s e l e c t i o n  of 
Hercules Powder Company as f a b r i c a t o r  f o r  t he  capsule s o l i d  
p rope l l an t  retromotor,  and of Ryan Aeronautical  Company t o  produce 
t h e  r ada r  altimeter, and authorized Aeronutronics t o  proceed with 
i n i t i a t i o n  of order  placement f o r  t hese  subsystems. (JPL, Space 
Programs Summary No. 37-4, loc.  c i t . )  

June 29 I n  response t o  t h e  JPL letter of June 8 ,  NASA authorized .JPL t o  
proceed with plans t o  i n t e g r a t e  t h e  AEC Vela Hotel  experiment 
i n t o  Ranger Spacecraf t  1 and 2. 
experiment w i l l  no t  compromise the u l t ima te  ob jec t ives  of the 
Ranger program and t h a t  a l l  cons t r a in t s  e s s e n t i a l  t o  t h i s  end 
can be m e t .  . . ' I  (NASA, le t ter  from A. S i l v e r s t e i n  t o  W.B. 
Pickering, dated June 29, 1960, loc.  c i t .  a t  June 8.) 

"It is understood t h a t  t h e  

June 30 Cognizance over t h e  Sergeant Missile Program w a s  t r a n s f e r r e d  
from JPL t o  Sperry Gyroscope, Utah, where production of t h e  
m i s s i l e s  f o r  t h e  United S t a t e s  Army w a s  t o  be undertaken. 
Except f o r  minor act ivi t ies ,  t h i s  a c t i o n  s i g n i f i e d  an end of 
t he  Sergeant R & D phase which began i n  the  e a r l y  1950's; i t  
w a s  t h e  last major JPL e f f o r t  under Army con t rac t .  
from W.H. Pickering, t o  A l l  Personnel, J l y  22, 1960, JPLHF 

(JTL, I O M  

2-301.) 

During Space Technology Laboratories (STL) w a s  assigned responsib!.lity 
June by JPL f o r  performing Atlas/Agena B-Ranger ascent  guidance 

equation work .by means of a subcontract through Aerospace, with 
t echn ica l  monitoring by MSFC, 
t h e  post- inject ion t r a j e c t o r y .  (JPL, I O M  from C.G. P f e i f f e r  t o  
J .D .  Burke, January 16, 1961, 1.) 

JPL was t o  be responsible  f o r  

! '  
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During 
June 
cont . 

ADF w a s  assigned a d d i t i o n a l  r e s p o n s i b i l i t y  f o r  developing the 
ampl i f i e r s  and r e l a t e d  ground equipment needed t o  i n t e g r a t e  the  
Caltech seismometer i n t o  t h e  luna r  capsule,  and t o  provide sup- 
p o r t  a t  launch. 
ampl i f i e r  f i n a l  design.) JPL also n o t i f i e d  ADF t h a t  delays i n  
the  Atlas/Agena veh ic l e  program would n e c e s s i t a t e  a s l i p  i n  t h e  
September 1961 launch d a t e  f o r  RA-3 t o  la te  January 1962. 
(JPL, The Ranger Project :  Annual Report f o r  1961, OP. c i t . ,  37 , )  

JPL awarded a subcontract t o  t h e  Northrop Corporation t o  supply 
e l ec t ro -op t i ca l  e a r t h  sensors  f o r  t he  Ranger a t t i t u d e  c o n t r o l  
system. ( Inves t iga t ion  of P r o j e c t  Ranger: Hearings Before t h e  
Subcommittee on NASA Oversight of t he  Committee on Science and 
Astronautics,  U.S.  House of Representat ives ,  88th Congress, 
Second Session, Washington, D.C., 1964, Testimony of Richard E. 
Horner, 203.) 

(Original ly  JPL had planned t o  supply t h e  

M.E. Davies reported i n  t h e  June 1960 i s s u e  of Astronautic:  
t h a t  t h e  Lunik I11 moon photos were composites formed by statis- 
t i c a l  incorporat ion af p ieces  of several authentic p ic tu re s .  
The enhancement technique, a common photographic p r a c t i c e ,  w a s  
blamed f o r  speculat ion over t h e  a u t h e n t i c i t y  of t h e  p i c t u i e s .  
(pp. 47, 49, JPLHF 5-250.) 

Ju ly  1 AFSSD a l l o c a t e d  space veh ic l e s  (Atlas and Agena) t o  NASA f o r  
P r o j e c t  Ranger; Hangar E a t  AMR which had been assigned t o  
Ranger, w a s  a l s o  turned over t o  NASA. 
ment Plan,  op. c i t . ,  68, 9.) 

(Ranger P r o j e c t  Develop- 

The George C. Marshall Space F l i g h t  Center (MSFC) w a s  formally 
t r a n s f e r r e d  t o  NASA from ABMA a t  Redstolie Arsenal,  Hun t sv i l l e ,  
Alabama. D r .  Wernher von Braun w a s  named I j i rector  of t h e  new 
center .  (E.M. Emme, Aeronautics and Astronaut ics ,  1915-1960, 
loc.  c i t . )  

I n  the  lunar  capsule development program f o r  Rangers 3-5, t h e  
f i r s t  h e l i c o p t e r  drop test w a s  c a r r i e d  ou t  by A3F t o  i n v e s t i g a t e  
t h e  s p e c i f i c  energy absorption p r o p e r t i e s  of na,tural  b a l s a  wood. 
Resul ts  i nd ica t ed  t h a t  b a l s a  wood was supe r io r  t o  p l a s t i c  i n  
dynamic energy absorption, and t h e  wood was s e l e c t e d  as t h e  
ou te r  casing material f o r  t he  capsule. (XI,, Space Programs 
Summary No. 37-5, op. c i t . ,  29.) 

i 
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management, and (2) r eques t  t h a t  D r .  von Braun provide more 
1 .  support  t o  t h e  Agena program. (JPL, I O M  from C. I .  Cummings t o  

+ W.H. Pickering,  Ju ly  5, 1960, JPLHF 2-1242.) 

July 10 JPL Contract M-48068, "Lunar Impact TV Camera," wi th  RCA-AED, 
w a s  d e f i n i t i z e d  (see March 25, 1960). Period of performance 
ran through completion of work and submi t t a l  of a f i n a l  engi- 
neering r e p o r t  on June 21, 196:3. Richard Heyser w a s  appointed 
JPL Cognizant Engineer on t h i s  e f f o r t .  (JPL Contract Closeout 

L 

196Q 

Ju ly  5 The House Committee on Science and Astronaut ics  re leased 
Space, Missiles and t h e  Nation, a summary of au tho r i za t ion  
hearings. The Committee recommended t h a t  NASA undertake a 
high p r i o r i t y  program t o  land a manned expedi t ion on t h e  moon 
during t h e  1960's,  and urged NASA t o  submit such a p l an  t o  
Congress. M r .  Richard E. Homer, Associate Administrator of 
NASA, " fo recas t  a manned landing on the  moon ' i n  t h e  t i m e  
period beyond 1970.' When beyond 1970, he d id  not  say. 
Whether t h e  Russians w i l l  w a i t  'beyond 1970' f o r  manned 
explorat ion of t h e  moon is  highly problematical." 
Congress, House Committee on Science and Astronaut ics ,  Space, 
Missiles and t h e  Nation, Washington, D.C., 1960, 55-56, and 12.) 

(U.S. 

Ju ly  11 JPL concluded an i n v e s t i g a t i o n  t o  determine why LMSD Agena per- 
formance p ro jec t ions  f o r  F l i g h t s  3-5 were below t h e  c a p a b i l i t y  
spec i f i ed  by t h e  Ranger P ro jec t .  It was determined t h a t  t he1  
performance c a l c u l a t i o n s  drawn from pre- inject ion t r a j e c t o r i e s  
supplied t o  JPL by Convair were a t  var iance with t r a j e c t o r i e s  
developed by LMSD. 
LMSD t r a j e c t o r i e s ,  a s i g n i f i c a n t  d i f f e rence  is noted. Namely, 
the CVA t r a j e c t o r i e s  provide 230 l b s .  more i n t o  t h e  parking 
o r b i t ,  o r  75 l b s .  more payload than the  LMSD t r a j e c t o r i e s . "  
Using LMSD f i g u r e s  as a base l ine ,  t h i s  r epor t  t r i gge red  a major 

"In comparing performance of t he  Convair and 

i 
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Ju ly  11 weight reduct ion campaign f o r  Ranger spacec ra f t  3-5. (JPL, 
cont . I O M  from V.C. Clarke t o  J . D .  Burke, Ju ly  14, 1960, JPLHF 

2-562 .) 

NASA Headquarters requested t h a t  JPL  e s t a b l i s h  a s i n g l e  group 
responsible  f o r  spacec ra f t  s t e r i l i z a t i o n  and decontamination 
procedures,  and recommended t h a t  nr. George Hobby be  placed 
i n  charge of t h i s  e f f o r t .  (NASA, le t ter  from A. S i l v e r s t e i n  
t o  W.H. Pickering,  Ju ly  11, 1960, JPLHF 2-325.) 

JPL  awarded p a r t i a l l y  funded s tudy con t r ac t s  t o  four  i n d u s t r i a l  
f i rms f o r  t he  Surveyor lunar  sof t - lander  follow-on Frogram. The 
f i rms were Korth American Aviation, Hughes A i r c r a f t ,  McDonnell 
Aviation, and STL. 

Ju ly  12 NASA approved a JPL cont rac t  with t h e  RAND Corporation f o r  a 
one-year st.udy of t h e  p rope r t i e s  of  t h e  moon, p l ane t s ,  and 
in t e rp l ane ta ry  space. (NASA, let ter from A. S i l v e r s  t e i n  t o  
W.H. Pickering,  Ju ly  12, 1960, JPLHF 2-1419.) 

Ju ly  14 JPL re leased  Preliminary Design E s t i m a t e  f o r  a P lane tary  Space- 
c r a f t .  The spacec ra f t ,  proposed f o r  launch on Centaur veh ic l e s ,  
embodied a b a s i c  Ranger design extension,  including t h e  hexag- 
ona l  bus and sc ience  passenger concept. (JPL, P lane tary  Program 
L_ Brief ing  Summaryc Ju ly  8, 1960, rev ised  Ju ly  i 4 ,  1960, 3 2 . )  

I, 

July 14-15 The NASA SEPC m e t  i n  Washington, D.C. 
Coordinat'ion Board (Agenda I t e m  9) l a r g e l y  centeied on problems 

the  Board, It w a s  decided t h a t  t h e  Board would be re ta ined .  
"Mr, Horner noted t h a t  t h e  membership of t he  Boarrl, its Com- 
mittees and Panels ,  is  comprised 02 program personnel  and t h a t  
t h i s  should make poss ib le  t h e  normal r e so lu t ion  of problems a t  
the  working level without  recourse t o  t h e  Board f o r  decis ion.  . , . 
It w a s  agreed, however, t h a t  t h e  func t ions  and au tho r i ty  of  t h e  
Agena-B Coordination Board, as s p e l l e d  out  by the  document es tab-  
l i s h i n g  the  Board, should bs! reviewed f o r  poss ib le  c l a r i f i c a t i o n . "  
(Minutes, Space Exploration Program Council Meeting, Ju ly  14-15, 
l960, JPLHF 2-1418b.) (See Ju ly  5, 1960.) 

D r .  Robert C. Seamans, Jr. was named Associate  Administrator of 
NASA, rep lac ing  a c h a r d  E.  Horner. 
new d u t i e s  on September 1, 1960. (E.M. Emme, Aeronautics and 
Astronaut ics ,  1915-1960, op. c i t , ,  125.) 

Discussion of  t he  Agena B 

i n  t h e  d iv i s ion  of r e s p o n s i b i l i t y  between program personnel  and . .  

5; 
$3 ; 

I 

Ju ly  18 
He would formally assume h i s  

c 
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Ju ly  20 J .D .  Burke, Ranger P r o j e c t  Manager a t  JPL, observed t h a t  p ro j ec t  
t echnica l  and management exigencies might soon fo rce  ' I ,  . . a 
choice between f u r t h e r  [schedule] s l ippage  or a downgrading of 
[misnion] objec t ives .  
choice should be  weighted heavi ly  toward holding the  f l i g h t  da t e s  
a t  the  expense of o the r  things.  But w e  d e t e c t  some sentiment t h e  
o ther  way i n  Headquarters. This d i f f e rence  i n  viewpoint add, 
v igor  t o  the  technology-science contrcversy and encourages undfs- 
c ip l ined  e f f o r t s  by our own [JPL] sc ience  people t o  ge t  Head- 
qua r t e r s  t o  order  us t o  w a i t  f o r  them i f  necessary.  . . . 
Furthermore, " i n t e r n a l  t o  NASA, w e  are s t i l l  having t rouble  
iden t i fy ing  t h e  ind iv idua l s  with r e s p o n s i b i l i t y  2nd au tho r i ty  
f o r  var ious program i t e m s .  . . . cur ren t ly  most of t he  d i f f i c u l t y  
seems t o  involve t h e  AMR s i t u a t i o n  and t h e  Ypparent absence of one 

(JPL, IOM from J .D.  Burke t o  B.O. Sparks, Ju ly  22, 1960, Subject:  
V i s i t  by D r .  Glennan, JPLHF 2-519.) 

Responslbi l l ty  f o r  prel iminary design of a l l  JPL spacec ra f t  w a s  
assigned t o  the  Systems Design Sect ion of t he  Systems Division. 
John S m a l l  w a s  appointed t o  head the  preliminary design team f o r  
t he  1962 Venus shot .  (JPL, ION from B. Sparks t o  Senior S t a f f ,  
Ju ly  21, 1960, JPLHF 2-300.) 

NASA and the  A i r  Force began negot ia t ions  with LMSD f o r  a 
Def in i t i ve  Contract f o r  NASA Agena B vehic les .  (J.D. Burke, 

A l l  our experience d i c t a t e s  t h a t  t he  

I1 

i nd iv idua l  charged wi th  complete opera t iona l  command. , . , I t  

(See Appendix G 

! Ju ly  21 

'r 

Ju ly  25 

I "Lockheed Launch Vehicie Chronology, I' loc. c i t  . ) 1 ', 

Decisions i n  favor  of  cons t ruc t ing  a large vacuum Environmental 
Test Chamber a t  JPL had been reached. "The SEB [Source Evalu- 
a t i o n  Board] has  concluded its f indings and is recommending t h a t  
a cont rac t  be awarded t o  Consolidated Vacuum of Rochester, New 
York. . . . S i l . w r s t e i n  has t e n t a t i v e l y  approved t h i s  choice 
and i t  is  expected t h a t  negot ia t ions  f o r  a cont rac t  w i l l  be com- 
p l e t ed  i n  August and t h a t  the  chamber w i l l  be opera t iona l  by 
August of 1961." ({JPL, Notes No. 27 of Di rec tor ' s  S t a f f  Meeting, 
Ju ly  25, 1960, 2,  JPLHP 2-1049.) 

Ju ly  26 I n  the  event the  f l i g h t  of RA-1 was completely successfu l ,  a3 
i n i t i a l  study ,if a rev ised  ELA-2 m i s - i  on as a lunar  near-miss was 
concluded a t  JPL. 
t o  avoid complete s t e r i l i z a t i o n  of t h e  spacec ra f t ,  t he  f l i g h t  
would pass the  moon on t h e  dark s i d e  by a wide margin. 
t o ry  considerat ions f o r  t h e  proposed mission were found t o  be 
f e a s i b l e ,  al though on board science packaging, commands and con- 
t r o l  were found marginal. 
tory," July 26, 1960, JPLHF 2-1070b.) 

To obta in  da t a  on t h e  lunar  magnetic f i e l d  and 

Trajec- 

(JPL, "Study of Al te rna te  Hi-2 Trajec- 
(See January 23, 1961.) 

c 
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Ju ly  28-29 The f i r s t  NASb-Insustry Progran Plans Conference was held i n  
Washington, D.C. Edgar Cor t r igh t  of t h e  Off ice  of Spzcc F l i g h t  
Programs postulated fou r  b a s i c  s c i e n t i f i c  ob jec t ives  f o r  NASA's 
unmaiined deep space explorat ion progrm-: 
tloon and p i ane t s ,  (2) s o l a r  and in t e rp l ane ta ry  physics,  (3) bio- 
sciences and extraterratrial  l i f e ,  and (4) cosmology. Later a t  
t h e  same conference, and r e f l e c t i n g  t h e  Congressional sent5ment 
expressed on Ju ly  5, George XLow of t h e  NASA Research Steer ing 
Coinmittee 05 Manned Space F l i g h t  announced t h a t  p r i n c i p a l  manned 
program t o  follow Mercury had been named Apollo, w i th  t h e  eventual 
ob jec t ive  of a mamed landing OR t h e  moon and r e t u r n  t o  e a r t h  

(1) physics of t h e  

sometime a f t e r  1970. (N,ASA, NASA-Industry Program Plans Conference, 
J d y  28-29, 1960, 68, and 79-81, JPLHF 2-859.) 

Ju ly  29 T e s t  requirements for t h e  Ranger PTM were out l ined.  (JPL, I O M  
f r m  W.R. Woods t o  D i s t r ibu t ion ,  J u l y  29, 1960, JPLHF 2-1707.) 

During JPL completed construct ion of t h e  Mesa Antenna Range. Operated 
Ju ly  by t h e  Telecom-w%cations Division, t h e  range w a s  employed f o r  

supporting research and iidxzanced dsvelopment f o r  t he  DSTF and 
spacec ra f t  telecommunications. 
No. 37-10, Vol.. I, f o r  t h e  per iod May 1, 1962 t o  Ju ly  1, 1961, 
August 1, 1961, 82; a l s o ,  JPL, Space Programs Summiii~ No. 37-5, 
op. c i t . ,  7-8.) 

i3PI., Space Programs S m a r v  

ADF awarded subcontracts  t o  Kyan Aeronautical  Company t o  develop 
t h e  altimeter, and t o  Hercules Powder Company t o  develop t h e  
lunar  capsule retro-motor, f o r  Ranger spacec ra f t  3-5. (JPL, 
The Ranger P ro jec t :  Anmal Report f o r  1961, op. ci t . ,  37-38.) 
(See June 28, 1960.) 

Construction of a f u l l  scale mockup of t he  Ranger spacec ra f t  
model f o r  F l i g h t s  1 and 2 w a s  completed and u t f l i z e d  f o r  cabling 
and equipment layout .  The primary s t r u c t u r a l  components f o r  a 
proof test model (PTM)* had a l s o  been completed although t h e  PTM 
was n o t  y e t  assembled a t  t h i s  date .  (JPL, Space Psogxams Summary , 
No. 37-4, OP. c i t . ,  1.) (Figure 30.) f 

! 
Planning f o r  t h e  complex of earth-based f a c i l i t i e s  r equ i r ed  t o  
conduct NASA's deep space f l i g h t  operat ioas  was about two-thirds 
complete. (See During May, 1.960) The e n t i r e  system vas termed 
t h e  Space F l igh t  Operations Cornpiex (SFCC) and consis ted of t h e  

. 

.k 
The PTM w a s  designed t o  dup l i ca t e  t h e  f l i g h t  i t e m  as near ly  as 

possible ,  and w a s  designed t o  be subjected t o  t e s t i n g  beycnd f l i g h t  acceptance 
l eve l s .  

I 
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1960 

During 
J u l y  operat ions would b e  conducted, and t h e  communications n e t  t h a t  
cont  . 

DSIF, a c e n t r a l  f l i g h t  c o n t r o l  p o i n t  from which space f l i g h t  

l inked the  var ious DSIF s t a t i o n s  and t h e  c e n t r a l  c o n t r o l  point .  
A dec i s ion  had been reached t o  e s t a b l i s h  c e n t r a l  c o n t r o l  a t  JPL 
i n  Pasadena, r a t h e r  than a t  t h e  DSIF s t a t i o n  a t  Goldstone; how- 
ever ,  t h e  problem of developing t h e  c o n t r o l  area remained t o  be 
resolved. Projected AMR and downrange t racking,  telemetry in s t ru -  
mentation, and computation requirements had been r e l eased  i n  the  
Agena Program Requirements Document on Ju ly  29, 1960. (JPL, 
Ranper F i n a l  Report, rough d r a f t ,  A p r i l  25, 1967, 35-36, JPLHF 
2-473.) 

Aug. 2 General Management I n s t r u c t i o n  (GMI) 2-2-11, NASA-JPL Relat ionships  
w a s  re leased by NASA Headquarters. 
w a s  signed by NASA Administrator T. Keith Glemim and Caltech 

A document of t h e  same t i t l e  

< Pres iden t  L.A. DuBridge. (JPG-IF 2-963.) 

: \  
Aug. 3 An e a r l y  d r a f t  of NASA Agena B Launch Vehicle Program Manapement 

Organization and Procedures w a s  s e n t  t o  the  Air Forcc. ( L e t t e r  
from Brig. Gen. H.W. Powell, USAF, t o  M a j .  Gen. D.R. Ostrander, 
NASA, September 8 ,  1960, JP'LHF 2-1075.) (See January 3, 1961.) 

NASA Headquarters reduced the  scope of t h e  LMSD Agena con t r ac t  
from 16 t o  9 vehicles .  (Ranger P r o j e c t  Development Plan, &. 
- cit.) 
t o  September 15, 1960. (J .D.  Burke, "Lockheed Launch Vehicle 
Chronology,'' loc .  c i t  .) 

The da te  f o r  completion of a d e f i n i t i v e  con t r ac t  s l i pped  

Aug. 5 Details of environmental t e s t i n g ,  guidance, and c o n t r o l  equipment 
f o r  RA-1 and RA-2 were spec i f i ed .  (JPL, I O M  from W.E. Giberson 
t o  Division 34 Engineers, Augitst 5, 1960, JPLHF 2-1534.) 

Aug. 10 Lockheed released LMSD/447172, "Final  Rnport of NASA TAD002 Study, 
Agena/Spacecraf t Shroud Separation. 

Aug. 11 JPL informed NASA t h a t  an RA-2 luna r  near-miss mission was f e a s i b l e  
and probably d e s i r a b l e  i n  the eveni  RA-1 w a s  successful .  
letter from J .D.  Burke t o  E.M. Cor t r igh t ,  enclosing "Study of 
A l t e rna te  RA-2 t r a j e c t o r y , "  August 11, 1960, JPLHF 2-1070.) 
(See Ju ly  26, 1960.) 

(JPL, 

Aug. 12  USAF A i r  Research and Development Command (ARDC) r e l eased  t h e i r  
development plan,  NASA Agena B Program, t o  NASA. (Ranner P r o i e c t  
DeVdODment Plan, loc .  c i t  .) 

..  

-. 
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Aug. 13 The U.S. Army announced 
the  v i s i b l e  f a c e  of t he  

1960 

completion of a l u n a r  map p r o j e c t  covering 
moon. (E.M. Emme, Aeronautics and 

Astronautics.  1915-1960, op. c i t . ,  126.) 

Aug. 19 C . I .  Cummugs w a s  n o t i f i e d  t h a t  unless  increased p r i o r i t y  w a s  
assigned JPL spacec ra f t  s t e r i l i z a t i o n  e f f o r t s ,  the  Ranger impact 
veh ic l e s  3-5 would no t  be sterile i n  conformance with NASA 
requirements. (JPL, I O M  from J.H.  Gerpheide t o  C.I .  Cummings, 
August 19, 1960, JPLHF 2-1069. ) 

Proposed completion of a f i n a l  d r a f t  of t he  Agena Program require-  
ments document acceptable  t o  a l l  p a r t i e s  s l i pped  from August 22 t o  
September 9 ,  1960. (J.D. Burke, "Lockheed Launch Vehicle Chro- 
nology," loc.  c i t . )  

Los Alamos S c i e n t i f i c  Laboratory and t h e  Sandia Corporation 
r e l eased  A LASL-Sandia Proposed Vela Hotel  Experiment f o r  
RA-3, 4. 5. Although e f f o r t  w a s  underway a t  JPL to incorporate  
t h i s  experiment on t h e  f i r s t  two Ranger test f l i g h t s  i n  e a r t h  
o r b i t ,  no plans had been made f o r  V e l a  on t h e  subsequent lunar  
impact f l i g h t s .  

Aug. 24 The Ranger Design R e v i e w  f o r  RA-3, the  f i r s t  l una r  impact space- 
c r a f t ,  w a s  conducted a t  JPL. 
Design Review Meeting on RA-3 held August 24, 1960, JPLHF 2-1073.) 

(JPL, Minutes of Ranger Program 

During Block I Spacecraft .  (Ranger F l i g h t s  1-2)* Design of t he  space- 
August c r a f t  e l e c t r i c a l  power system was completed and the  breadboard 

regulated power supp l i e s ,  s e v e r a l  primary b a t t e r i e s ,  and a type 
approval s o l a r  panel  had been f a b r i c a t e d  and t e s t e d  a t  JPL. 
(JPL, Space Programs Summary No. 37-4, op. c i t . ,  30.) 

I n i t i a i  thermal tests on chass i s  assembly equipment contained 
wi th in  instrument compartments were conducted i n  a s m a l l  vacum 
chanber a t  JPL. 
spacec ra f t  temperature c o n t r o l  ( i . e . ,  r a d i a t i o n  and conduction) 
of t he  instrument compartment assemblies were adequate, provided 
t h a t  d i s t r i b u t i o n  of power d i s s i p a t i o n  between var ious compart- 
ments w a s  achieved. ( Ibid. ,  34.) 

Tests ind ica t ed  t h a t  passive techniques f o r  

* 
The terms Block I,  Block 11, etc. r e f e r  t o  a grouping of Ranger 

f l i g h t s  having similar missions. 
u n t i l  January of 1963 when, a t  one po in t ,  twenty-four Ranger f l i g h t s  were 
planned, 
developments. 

These terms did no t  come i n t o  general  use 

They are introduced he re  t o  order  discussion of f l i g h t  spacec ra f t  

I 

C .  

i 
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During - Block I1 Spacecraft .  (Ranger F l i g h t s  3, 4 and 5) The f i r s t  
August rough layout  of t h e  spacec ra f t  instrument compartment f o r  RA-3 
cont. w a s  completed, and design of t he  midcourse rocket  engine w a s  

underway. While t h e  configurat ion of t h e  Block I1 spacec ra f t  
w a s  similar t o  Block I and g l ans  c a l l e d  f o r  dupl icat ing many 
f e a t u r e s ,  i t  d i f f e r e d  s u b s t a n t i a l l y  i n  carrying a science 
instrumented package f o r  lunar  impact, a midcourse propulsion 
system, and a r e f ined  c e n t r a l  computer and sequencer (CC&S).* 
(Ibid.  ; and, Minutes of Ranger Program Design -Review Meeting on 
RA-3 held August 2 k ,  loc.  c i t . )  (Figure 31.) 

Development of t h e  CC&S w a s  being c a r r i e d  ou t  j o i n t l y  by 
American Bosch ARMA Corporation and JPL; t h e  u n i t s  would be 
f a b r i c a t e d  by ARMA t o  a JPL design. 
Summary No. 37-5, op. c i t . ,  12.) 

(JPL, Space Programs 

Block 11 Lunar Capsule. 
capsule impact l imiters  confirmed t h a t  b a l s a  wood had a f a r  
b e t t e r  impact absorbing e f f i c i e n c y  than nylon honeycomb and 
p l a s t i c s .  
communications revealed t h a t  one segment w a s  unfeasible ,  and 
doubling of t he  RF output from t h e  moon w a s  required.  
s u l e  design w a s  modified t o  r e f l e c t  these f indings.  
Space Programs Summary No.  37-4, op. c i t . ,  4; a l s o ,  Space Pro- 
prams Summary No. 37-5, op. c i t . ,  29.) (Figure 32.) 

Further drop tests of f u l l - s c a l e  luna r  

Study of t h e  modulation scheme proposed f o r  capsule 

The cap- 
(JPL, 

The Hercules Powder Company completed preliminary design of t he  
case, nozzle ,  and g r a i n  of t h e  s o l i d  p rope l l an t  re t ro-rocket  f o r  
t h e  Lunar Capsule. (Ibid., 31.) 

Sept. 6 Mission ob jec t ives  and design cri teria f o r  Ranger P l i g h t s  3, 4, 
and 5 vere modified by adding t h e  requirement "To c o l l e c t  gamma- 
ray d a t a  both i n  f l i g h t  and a t  t h e  v i c i n i t y  o f  t he  moon." Accord- 
i ng ly ,  p r i o r i t y  of t h e  s c i e n t i f i c  experiments w a s  a l s o  revised t o  
accord t h e  Gamma Ray Spectrometer the f i r s t  p o s i t i o n ,  followed by 
t h e  TV and seismometer experiment, etc. (see Apr i l  19, 1960). 
(JPL Spec i f i ca t ion  No. RA345-2-llOBS JPLHF 2-1095c.) 

* 
The Block I1 CC&s had two classes of function: i n i t i a t i n g  

sequen t i a l  spacec ra f t  events ( f o r  example, s o l a r  panel deployment) during 
t h e  mission, and con t ro l l i ng  t h e  midcourse and terminal maneuvers according 
t o  commands from Earth.  The subsystem was contracted i n i t i a l l y ,  bu t  f l i g h t  
articles were u l t ima te ly  b u i l t  a t  JPL. 
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Sept. 9 Brig. Gen. Harvard Powell of AFBMD responded t o  t h e  proposed 
NASA Agena B Launch Vehicle Program Management Organization 
and Procedures document (see August 3, 1960). H e  submitted 
a counter-proposal which, i n  essence, recommended t h a t  NASA 
delegate  t o  t h e  A i r  Force r e s p o n s i b i l i t y  f o r  a l l  operat ions 
from launch t o  o r b i t  i n j e c t i o n .  
H.W. Powell, t o  Maj. Gen. D.R. Ostrander, loc.  c i t . )  

(Letter, from Brig. Gen. 

The f o u r t h  meeting of t h e  SSSC Lunar Sciences Subcommittee 
cmvened. M. E i m e r  reviewed the  s t a t u s  of t he  Ranger P r o j e c t  
and described t h e  sc i ence  instruments f o r  Ranger F l i g h t s  1 
and 2. Robert Jastrow discussed the  f e a s i b i l i t y  of using a 
s ingle-axis  seismometer on Rangers 3-5. 
Chronology, loc.  c i t . )  

(NASA, Lunar Science 

JPL n o t i f i e d  NASA Headquarters t h a t ,  because of t h e  advanced 
state of spacec ra f t  design, weight problems, personnel shortages,  
and schedule commitments, i t  would b e  v i r t u a l l y  impossible t o  
accommodate the  AEC Vela Hotel  experiment on Ranger F l i g h t s  3-5 
"on any b a s i s  n o t  involving gross  i n t e r f e r e n c e  with [ f l i g h t ]  
object ives ."  (See August 19, 1960.) (JPL, le t ter  J.D. Burke 
t o  E. Cor t r igh t ,  September 9, 1960, JPLHF 2-1078; see a l so ,  
letter from C . I .  Cummings t o  E.M. Cortr ight ,  September 16, 
1960, JPLHF 2-1424. ) 

Sept. 13 The NASA-DOD Aeronautics and Astronautics Coordinating Board (AACB) 
was  formally established--replacing t h e  CMLC--by an agreement be- 
tween t h e  Secretary of Defense and t h e  Administrator of NASA. 
Board's purpose w a s  t o  review planning, avoid dup l i ca t ion ,  co- 
o rd ina te  activities of common i n t e r e s t ,  i d e n t i f y  problems r equ i r ing  
s o l u t i o n  e i t h e r  by NASA o r  the  DOD, and ensure a s teady exchange of 
information. The Deputy Aiminis t ra tor  of NASA and t h e  Director  of 
Defense Research and Engineering served as Co-chairmen of t h e  AACB 
which w a s  composed of s i x  p m e l s  wi th  equal  r ep resen ta t ion  from 
both agencies. (Agreement p r in t ed  i n  Defense Space I n t e r e s t s ,  
op. cit., 25-26; see a l s o ,  W i l l i s  H. Shapley, "U.S. Space Program," 
The Challenges of Space, edi ted by Hugh Odishaw, Chicago & London, 
Un5versity of Chicago Press ,  1962, 171.) 

The 

Sept. 14  The AEC withdrew i t s  request  f o r  Vela Hotel on Ranger F l i g h t s  3-5, 
(Le t t e r  from R.F. Taschek of Los Alamos t o  E.M. Cor t r igh t  of NASA, 
September 14,  1960, JPLHF 2-1079.) 

Atlas-Able Pioneer (P-30), a sp in  s t a b i l i z e d  lunar o r b i t e r ,  w a s  launched 1 
from AMR under NASA auspices.  < 

(See September 9 ,  1960.) 
I 

S q t .  25 
The f l i g h t  was aborted when the  second 

s t a g e  booster engine f a i l e d .  (E.M. Emme, Aeronautics and Astronaut ics ,  i 
1915-1960, op, c i t . ,  128.) * 
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Sept. 30 I n  response t o  a JPL request ,  Lockheed released Proposal f o r  
t h e  Development and Fabricat ion of a Mobile S t e r i l i z a t i o n  Gas 
Transfer  System (LMSD 288731). The system would provide f o r  
prelaunch terminal  s t e r i l i z a t i o n  of t h e  spacec ra f t  i n s i d e  t h e  
shroud. 

i 

During Ranger Block I. A mockup of the  spacec ra f t  adapter ,  shroud, 
September and forward po r t ion  of t he  Agena were received a t  JPL, b u t  were 

returned t o  LMSD because of i ncons i s t enc ie s  i n  desigr, and 
construct ion.  (JPL, The RanRer P ro jec t :  Annual Report f o r  1961, 
op. ci t . ,  87.)  

The purpose of t he  Ranger Program, as s t a t e d  i n  a contemporary 
NASA r e p o r t ,  "is t o  (1) i n v e s t i g a t e  t h e  s u r f a c e  of t he  moon as 
t h e  spacec ra f t  approaches it, and (2) land t h e  f i r s t  U.S. 
survivable  payloads on the surface." (NASA, Fourth Semiannual 
Report t o  t he  Congress, A p r i l  1, 1960 - September 30, 1960, 
January 18, 1961, 58.) (See Apr i l  19, 1960.) 

O c t .  7 An Agena B meating w a s  held a t  STL. AFBMD ind ica t ed  t h a t  STL 
p repa ra t ion  of ascent  guidance equations f o r  NASA-Agena B m i s -  
s i o n s  w a s  s t i l l  being handled on a subcontract  from t h e  Aerospace 
Corp. working under an Air Force c o n t r a c t ,  b u t  t h a t  a more per- 
manent NASA-Air Force con t r ac tua l  arrangement wi th  STL would be 
worked ou t  during the  month. 
JPL d e a l  wFth STL v i a  Lockheed only,  although AFBMD recommended 
t h a t  JPL r ece ive  information copies of correspondence between 
Lockheed and STL." 
"Minu'res of Agena-B Meeting a t  STL October 7 ,  1960," 4 . )  
(See During June, and Ju ly  11, 1960.) 

The A i r  Force a l s o  "announced t h a t  

(Memo t o  F i l e  froifi J..L. Norton of STL,  

act. 10 A.E. Wolfe n o t i f i e d  J . D .  Burke t h a t ,  because of t h e  small s i z e  
and t echn ica l  l i m i t a t i o n s  inhe ren t  i n  t h e  i n t e r i m  space simu- 
l a t i o n  chamber a t  the  Laboratory, temperature c o n t r o l  and 
c a l i b r a t i o n  t e s t i n g  of the Ranger 1 and 2 PTM would be delayed 
one t o  two weeks. (JPL, I O M  from A.E. Wolf t o  J.D. Burke, 
October 10, 1960, JPLHF 2-1080.) 

T 

i 

Oct. 11 The t h i r d  launch of an Atlas-Agena A took p l ace  a t  AMR. The 
Agena n i t rogen  gas a t t i t u d e  c o n t r o l  system w a s  ruptured a t  
l i f t o f f  and the  veh ic l e  did n o t  a t t a i n  o r b i t .  
Document MTP-MS-IS-61-4, loc .  c i t . )  

(Air Force 

I 
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Oct. 13  The s i x t h  meeting of t he  NASA Agena B Coordinating Board took 
p lace  at NASA Headquarters. C.I. Cummings reported t h a t  JPL 
was very concerned about t he  overweight condi t ions of Rangers 3, 
4 ,  and 5. "In s p i t e  of t he  f a c t  t h a t  var ious measures, including 
the  d r i l l i n g  of holes  i n  t h e  instrument boxes, have been taken t o  
l i gh ten  the  spacec ra f t ,  t h e  weight has  increased by about 15 
pou-.ds during t h e  p a s t  s i x  veeks. . . Subsequently, J .D.  Burke 
ind ica ted  t h a t  JPL had been unable t o  ob ta in  d e f i n i t i v e  calcu- 
l a t i o n s  from LMSD t h a t  would c l a r i f y  the  divergence i n  performance, 
capab i l i t y  previously computed f o r  Agena B by Convair and LMSD 
(see Ju ly  11, 1960). "He is concerned t h a t  t he  [LMSD] d a t a  
ava i l ab le  t o  JPL from BMD may have been 'de-rated' somewhat 
a r b i t r a r i l y  by the  A i r  Force, and may no t  represent  t he  t r u e  
capab i l i t y  of t he  vehicle." (Minutes of S ix th  Meeting Agena-B 
Coordinating Board, October 13 ,  1960, 4 .  ) 

I 1  

JPL re leased  t o  NASA "Operational Pol icy  - Lunar Program" which 
affirmed t h a t  " i n  f u t u r e  lunar  p ro jec t s ,  beyond Ranger, f o r  which 
JPL has p r o j e c t  management r e spons ih i l i t y ,  t h e  Laboratory w i l l  
achieve p r o j e c t  ob jec t ives  through t h e  u t i l i z a t i o n  of a prime 
cont rac tor ,  who w i l l  act as Spacecraf t  Systems Manager. . . 
The document defined the  funct ions,  au tho r i ty ,  r e s p o n s i b i l i t i e s  
and r e l a t ionsh ips  of t he  var ious Laboratory elements. The "Lunar 
Program" included a l i  space missions involving lunar  explora t ion ;  
a p r o j e c t  w a s  defined as "a major element of a program which is  
expected t o  extend over a considerable  per iod of t i m e ,  expend 
s i g n i f i c a n t  sums of money, and r equ i r e  extensive coordinat ion 
i n t e r n a l  and/or e x t e r n a l  t o  t h e  Laboratory." (JPL, "Role of t he  
Lunar P r o j e c t  Manager;' October 13, 1960, JPLHF 2-353c; a l s o ,  
"Operational Pol icy  - Lunar Program," October 13, 1960, JPLHF 
2- 303b. ) 

11 

Oct. 14  J .D .  Burke w a s  appointed Ranger P ro jec t  Manager i n  the  Lunar 
C . I .  Cummings remained as  head of t he  Laboratory's  Program. 

Lunar Program (which now included plans f o r  Surveyor, Prospector ,  
and Orbi te r  F r o j e c t s ) .  
S t a f f ,  st. a l . ,  October 1 4 ,  1960, JPLHF 2-303a. 

(JPL, I O M  from W.H. Pickering t o  Senior 

JPL requested t h a t  the  f l i g h t  date of Ranges 5 be advanced me 
month from Ju ly  t o  June 1962, f o r  "be t t e r  u t i l i z a t i o n  of Jet 
Propulsion Laboratory manpower i n  both t h e  lunar  and p lane tary  
programs. . . ." The change was approved and r e f l e c t e d  i n  the  
O f f i c i a l  NASA F l igh t  Schedule of October 14 ,  1960. 
from C . I .  Cummings t o  W i l l i a m  Fleming, Chairman of Agena-B Co- 
ordina t ion  Board, October 1 4 ,  1960, JPLHF 2-1151; and, O f f i c t a l  
NASA F l igh t  Schedu;es, JPLHF 2-968.) 

(JPL, l e t t e r  
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Oct. 16 JPL re leased  Technical rlemorandum No. 33-32, Lunar Program 
Operating Pol icy ,  Organization, and Functions, which described 
t h e  Laboratory's Lunar Program s t a f f  organizat ion,  t h e  func t ions  
of s t a f f  members, and t h e i r  r e l a t ionsh ip  t o  each other .  
(JPLHF 2-1148. ) 

Oct. 16-19 The NA5A "Williamsburg Conference" was held.  A t  t h i s  meeting, 
Al Siepe r t ,  Di rec tor  of NASA's Off ice  of Business Administration, 
f i r s t  re leased  h i s  s t a f f  paper "A NASA S t ruc tu re  f o r  P r o j e c t  
Management." 
t o  become NASA General Management ' Instruct ion 4-l-l--judged by 
many t o  be t h e  s i n g l e  most important management concept generated 
and adopted by NASA i n  its formative years--which abolished the  
Agena B Coordination Board method of managing space p r o j e c t s ,  
and delegated t h e  necessary au tho r i ty  t o  t h e  respec t ive  f i e l d  
centers  and Headquarters o f f i c e s  charged with these  tasks .  
(NASA, memo from T. K. Glennan t o  P a r t i c i p a n t s  a t  the  W i l l i a m s -  
burg Conference, October 14, 1960, JPLHF 2-1083a; and, NASA, 
"Organization and Functions of AACB," Fourth Semi-annual S t a f f  
Conference, October 16-19, 1960, JPLHF 2-1428.) 

Thfs document contained the  substance of what w a s  

O c t .  18 The JPL S t e r i l i z a t i o n  Committee recommended immediate i n i t i a t i o n  
of a program t o  develop " the sea led  shroud concept f o r  using 
ethylene oxide gas i n  the  sur face  decontamination of spacecraf t ."  
A Lockheed proposal f o r  t h i s  system w a s  judged acceptable.  (See 
September 30, 1960.) (JPL,  le t ter  from G.L. Hobby t o  J. Posner, 
NASA, October 18, 1960, JPLHF 2-1429.) 

Oct. 19 D r .  Alber t  J. Kelley,  Agena Vehicle Program Manager at NASA, 
requested t h a t  t he  A i r  Force advise  "as t o  what ac t ion  is being 
tsken by YMD and LMSD t o  improve the  emphasis being put  on the  
NASA prot,xam by LMSD, as w e l l  as the  pred ic ted  e f f e c t s  on t h e  
NASA program of the  in t roduct ion  of the  Advent and S a i n t  pro- 
grams i n t o  an apparent ly  a l ready overlaoded plant." 
le t ter  from A . J .  Kelley t o  Major Albert  of AFBMT), October 19, 
1960, JPLHF 2-1152.) 

(NASA, 

Oct. 24 NASA released a d r a f t  of General Management I n s t r u c t i o n  (GMI) 
4-2-1, R e l i a b i l i t y  Pol icy as Applied t o  NASA Programs. In  h i s  
cover let ter Robert Seamans noted t h a t ,  "bas i ca l ly ,  t he  reli- 
a b i l i t y  assessment program seeks t o  estimate t h e  system reli- 
a b i l i t y  a development program w i l l  achieve by a combined appl i -  
ca t ion  of advanced s ta t is t ical  methods and sound engineering 
judgment." (NASA, memo from R.C. Seamans Jr. t o  Directors  of 
Program Off ices ,  Headquarters and Fie ld  Centers, October 24, 
1960, JPLHF 2-1081a. ) 
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Oct, 24 
cant . 

JPL informed NASA t h a t  19 lunar  capsule r e t r o  motors being 
developed by Hercules would be f i r e d  i n  acceptance tests at  
simulated a l t i t u d e  conditions i n  t h e  Arnold Engineering Devel- 
opment Center. Current schedules ind ica t ed  t h a t  t he  motors 
should be ready f o r  tests by A p r i l  15, 1961. 
J . D .  Burke t o  E.M. Cor t r igh t ,  October 24, 1960, JPLHF 2-1431.) 

(TWX from 

Oct. 25-26 TUSD made a d e t a i l e d  o r a l  p re sen ta t ion  t o  MSPC and JPL covering 
a l l  aspec t s  of i t s  design and development of t h e  aerodynamic 
shroud, t h e  spacec ra f t  adapter s e c t i o n ,  and t h e  mechanization 
required t o  sepa ra t e  t h e  shroud and t h e  spacec ra f t .  
meetings it became apparent t h a t  there  were a number of 
de f i c i enc ie s  i n  the  desi.gn, development and test areas. 
These problems "were pointed out t o  LMSD by MSFC and JPL, and 
s e v e r a l  subsequent meetings on t h i s  sub jec t  were he ld  i n  an 
e f f o r t  t o  r e so lve  t h e  de f i c i enc ie s .  . . .I1 (JPL, J.Q. Spaulding 
and F.A. Goodwin, "Report t o  JPL Manaksment on Ranger-Agena 
In t e r f ace , "  December 20, 1960, 1-2, JPLHF 2-1063.) 

During t h e  

Oct. 26 F i r s t  launch of an Agena B second s t a g e  rocket  took place a t  
PMR on a Thor missfle. The veh ic l e  d i d  not a t t a i n  o r b i t  due 
t o  an Agena f a i l u r e .  

JPL hosted an indus t ry  conference i n  Pasadena; r ep resen ta t ives  
from 450 ?ompanips at tended t h e  conference which w a s  devoted t o  
descr ibing business oppor tun i t i e s  and the  t echn ica l  problems 
involved i n  the  NASA-JPL Lunar and Planetary Program. (JPL- 
Industry Conference Proceedings, October 26,  1960, JPLHF 3-78. ) 

During Assembly and subsystem t e s t i n g  of the PTM were 
October completed. (JPL Space Programs Summary No. 37-6 f o r  t he  period 

Ranger Block I. 

September 15, 1960 t o  November 15,  1960, December 1, 1960, 1.) 

Ranger Block 11. Following a d e t a i l e d  review of t h e  preliminary 
design f o r  t he  capsule radar  a l t i m e t e r  under development by the  
E lec t ron ic s  Division of Ryan Aeronautical  Company, JPL requested 
t h r s e  design changes : (1) antenna r e f l e c t o r  diameter increased 
from 18 t o  20 inches;  (2) peak t r a n s m i t t e r  power increased from 
1 watt t o  2.5 watts; and (3) a l t i t u d e  computer t o  include a 
master clock in s t ead  of a gated c r y s t a l  o s c i l l a t o r .  (JPL, Space 
Programs Summary No. 37-5, loc .  c i t . )  



4 

1960 + 

: 
i 
L 

During Ranger Block 11 Lunar Capsule. Additional drop and Dynapak 
October 
Cont . tests of t he  b a l s a  wood impact  l i m i t e r  confirmed t h a t  g r e a t e s t  

energy absorption w a s  achieved when the wood g r a i n  was o r i e c t e d  
i n  a r a d i a l  d i r ec t ion .  (JPL, Space Proarams Summary No. 37-6, 
op. c i t . ,  54.) 

Studies.  
i ts  r e p o r t  i n  hccordance with a d i r e c t i v e  from NASA Administrator 
T.K. Glennan, dated March 18, 1960. Among o the r  things,  t h e  re- 
p o r t  recommends increased contract ing ou t s ide  NASA, and ways f o r  
resolving the most s i g n i f i c a n t  o rgan iza t iona l  problem; d e f i n i t i o n  
of t h e  r e s p o n s i b i l i t i e s  of t h e  Headquarters t echn ica l  o f f i c e s  and 
of t h e  space f l i g h t  centers.  
Administration, Its Organization and Managemen:," October 12, 1960, 

The NASA Advisory Committee on Organization submitted 

("National Aeronautics and Space 

JPLHF 2-1426.) 
3 :  1 

z 
i 

Nov. 1 AFBMD es t ab l i shed  a Board of Inquiry t o  i n v e s t i g a t e  LMSD-Agena 

"Posi t ive co r rec t ive  a c t i o n  w i l l  be d i r ec t ed  t o  LESD top manage- 

can be maintained." 

3 

I 

engineering, t e s t i n g  and de l ive ry  schedules f o r  NASA programs. st 

ment i f  required i n  order t h a t  t h e  NASA Agena B program schedule  

Board. ( L e t t e r  from C o l .  R.M. Herrington, Jr., USAF t o  H. Hueter, 4 

MSFC, Novmber 10, 1960, JPLHF 2-1086.) .I 

J 
i 

MSFC rep resen ta t ives  were included on the  
:z 

Due t o  a s u b s t a n t i a l  i nc rease  i n  projected cos t s ,  JPL terminated 
its 
CC&S f o r  Ranger F l igh t s  3, 4 and 5. A decis ion w a s  inade t o  
replace these  u n i t s  witk a modified vers ion of the CC&S being 
developed a t  JPL f o r  use on Ranger F l i g h t s  1 and 2. 
D.S. Bourquin, JPL Contract Administrator t o  E.D. Gi t t ens ,  Vice- 
President ,  General Manager, American Eosch AR?¶A, November 1, 1960, 
TLHF 2-1082; a l s o ,  JPL,Space Programs Summary No. 37-6, op. c i t . ,  1.) 

Tine Agena Program Requirements Document (PRD) w a s  accepted by AMR. 
It w a s  d i s t r i b u t e d  on November 18. 
Agena-B Coordination Board, November 30, 3 6 0 ,  2 ,  JPLHF 2-487.) 

The mission object ives  and design criteria f o r  Ranger P l i g h t s  1 
and 2 trere modified, under p r i o r i t y  of s c i e n t i f i c  experiments, 
by adding a Micrometeorite Detector. The new experiment assumed 
t h e  last pos i t i on  i n  the  scale of p r i o r i t i e s  (see A p r i l  17,  1960 
f o r  complete list). (JPL, Spec i f i ca t ion  No. RA12-2-llOA, JPLHF 
2-1094b. ) 

P 
g con t rac t  w i th  American Bosch ARMA f o r  development of t h e  

(TWX from . 

(Micates of Seventh Meeting, 

I 
d 
-c 
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Nov. 14 

Nov. 15  

Nov. 17 

The DSIF 85-ft. diameter rece lv ing  antenna a t  Woomera, Australia, 
became opera t iona l .  (E.M. Walters, The Origins  of t h e  Aus t ra l ian  
Cooperation i n  Space, op. c i t . ,  51.) 

An "Orthographic Atlas of t h e  Moon" w a s  r e l eased  by t h e  USAF. 
The atlas w a s  prepared by a team under th=  d i r e c t i o n  of G.P. Kuiper. 
(E.M. Emme, Aeronautics and Astronaut ics ,  1915-1960, op. c i t . ,  130.) 

JPL submitted its comments t o  NASA on the  proposed agericy-wide 
r e l i a b i l i t y  program. (JPL, letter from W.H. Pickering to  R.C. Seamans, 
November 8 ,  1960, JPIBF 2-1433.) 

In con-junction with acceptance of t h e  PRD, t h e  pol icy  and procedure 
f o r  Space F l i g h t  Operations (SFO) f o r  l una r  and p lane tary  programs 
w 2 s  es t ab l i shed  a t  JPL. The procedure defined planned opera t ions  
f o r  processing spacec ra f t  i n f o m a t i o n  and commands from launch to 
conclusion of a mission, and e s t ab l i shed  t h e  r o l e s  f o r  var ious  
personnel involved i n  t h e  tasks. 
Senior  S t a f f ,  et. al., November 9, 1960, JPLHF 2-305.) 

(JPL, I O M  from W.H. Picker ing  t o  

Gordon P. Kautz w a s  appointed Assistant P r o j e c t  Manager a t  JPL f o r  
t h e  Ranger P ro jec t .  (JPL, I O M  from C. I .  Cummings t o  Senior  S t a f f ,  
et. a:., November 10, 1960, JPLHF 2-1087.) 

The USAF launched a Thor-Agena B i n t o  a p o l a r  o r b i t  from PMR. 
This was t h e  f i r s t  success fu l  f l i g h t  of  t h e  dual-burn Agena B 
booster. (E.M. Emme, Aeronautics and Ast ronaut ics ,  1915-1960, 
lac .  c i t . )  

NASA awarded a con t rac t  t o  RCA f o r  DAMP Ship Tracking at  AMR. 
(RanEer P r o j e c t  Development Plan,  op. c i t . ,  9.) 

D r .  Abe S i lve r s t eSn  informed JPL t h a t  D r .  Bernard Love11 had 
ind ica ted  he would l i k e  t o  p a r t i c i p a t e  i n  t h e  deep space program 
wi th  t h e  250 f o o t  antenna at J o d r e l l  Bank i f  NASA would fu rn i sh  
t h e  necessary rece iv ing  equipment and t echn ica l  d i r e c t i o n .  
(NASA, letter from A. S i l v e r s t e i n  t o  W.H. Pickering,  November 15, 
1960, JPLHF 2-257a.) 

The NASA Launch Operations Direc tora te  re leased  a new vers ion  of 
NASA-Atlas Agena B Launch Operations Management Organization and 
Procedures, AMR. The document defined t h e  au tho r i ty  and respon- 
s i b i l i t y  f o r  a l l  an t i c ipa t ed  p a r t i c i p a n t s  invoived in launch 
opera t ions  a t  AMR. (JPLHF 2-1088b.) 
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Nov. 22 D r .  Pickering, Director  of JPL, wrote t o  Dr .  von Braun, Director  
of MSFC, summarizing t h e  management and t echn ica l  d l f f i c u l t i e s  
encountered i n  obtaining Agena veh ic l e s  f o r  P r o j e c t  Ranger, anal 
request ing a d d i t i o n a l  MSFC support  f o r  Hans Heuter's e f f o r t s  on 
t h e  Agena Program. 
Braun, November 22, 1960, JPLHF 2-523.) 

(JPL, le t ter  from W.H. Pickering t o  W .  von 
(See a l s o  Ju ly  5 ,  1960.) 

Nov. 27 The r e p o r t  of P res iden t  Eisenhower's Commission on Nat ional  Goals 
w s s  releaseci. It s t a t e d ,  among o the r  t h ings ,  t h a t  t h e  United 
S t a t e s  "should be highly s e l e c t i v e  5n our space ob jec t ives .  . . . 
P r e s t i g e  arises from sound accomplishment, not  from t h e  merely 
spec tacu la r ,  and w e  m u s t  not be dr iven by n a t i o n a l i s t i c  com- 
p e t i t i o n  i n t o  programs so  extravagant as t o  d i v e r t  funds and 
t a l e n t s  from programs of equal  o r  g r e a t e r  importance. . . . 
(New York T imes ,  November 28, 1960.) 

I1 

Nov . 33 The seventh meeting of t h e  Agena B Coordinating Board w a s  held. 
NASA members of t h e  Board advanced an  Instrumentation Support 
Manager (ISM) concept which recommended establishment of a s i n g l e  
po in t  of contact  (manager) f o r  overseeing t h e  ground-based 
instrumentat ion n e t  and t o  r ece ive  f l i g h t  and s c i e n t i f i c  d a t a  
f o r  each NASA space mission. 
d a t e  f o r  RA-5 from J u l y  t o  June 1962 w a s  approved by Headquarters. 
The e x i s t i n g  inter-agency arrangement f o r  Ranger t r a j e c t o r y  and 
guidance computation broke down conpletely.  
1960.) (Minutes of t h e  Seventh Meeting, Agena-B Coordination 
Board, loc.  c i t . ;  a l s o ,  I O M  from C.G. P f e i f f e r  t o  J.D. Burke, 
loc.  c i t . )  

I n  add i t ion ,  a change i n  t h e  launch 

(See December 14,  

During 
November 

Ran.ger Block I. 
items except t he  s o l a r  corpuscular experiment i n s t a l l e d  and 
functioning. 
ments, t h e  PTM w a s  scheduled t o  proceed t o  v ib ra t ion ,  vacuum and 

A system test of t h e  PTM w a s  completed with a l l  

Following alignment, w e j  gh? and balance measure- 

telnperature t e s t i n g .  
-0 c i t  9 1.) (Figure 33.) 

(JPL, Space P r o m m s  Summary No. 37-6, 9- 

Mechanical assembly of t he  RA-1 spacec ra f t  began on schedule during 
the f i r s t  week of t h e  month. 
the RA-1 assembly and test schedule can be m e t ,  ba r r ing  design 
changes which may be required a f t e r  t he  PTM tests." 

"Enough equipment is on hand so t h a t  

( Ibld.)  

LI 

& 
t 
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Dec. 7 A design review was held among rep resen ta t ives  from LMSD, MSFC, 
and JPL. 
system including (1) omniantenna coupler system, (2) high-gain 
antenna coupler system, and (3) Pad 12 RF d a t a  l i n k  system. 
Space Programs Summary No. 37-7, f o r  t h e  per iod November 15, 1960 
t o  January 15, 1961, Pasadena, 6.) 

The review considered the  Ranger Block I coumunications 

(JPL, 

Dec. 9 The proposed concept f o r  an Instrumentat ion Support Manager f o r  
Raiiger, advanced on November 30, 1960, w a s  r e j e c t e d  by J.D.  Burke, 
JPL Raager P r o j e c t  Manager and by Hans Hueter, MSFC Agena Program 
Director.  (JPL-MSFC Document, "Comments on Ranger ISM Proposal as 
Reviewed by Agena B Coordlnation Board, November 30, 1960," 
December 9, 1960, JPLHF 2-1058a.) 

Dec. l C ,  Ranger Block I spacec ra f t  " s t r u c t u r a l  review" w a s  held a t  JPE. 
(J.D. Burke, "Lockheed Luanch Vehicle Chronology," loc ,  c i t . )  

D ~ c .  1 3  L.M. Bronstein advanced a f o r c e f u l  reason f o r  deploying t h e  
Ranger Block I1 omni antenna away from t h e  lunar  capsule. 
(See Daring November 1960.) 

It would be d e s i r a b l e  t o  l i s t e n  t o  the  RA-3-4-5 spacec ra f t  
bus r ad io  s i g n a l  when the  bus impacts t h e  moon. Observation 
of t h e  t i m e  a t  which t h e  spacec ra f t  impacted along with t h e  
t i m e  of capsule motor i g n i t i o n  w i l l  make i t  poss ib l e  t o  
determine t h e  a l t i t u d e  a t  which t h e a o t o r  i gn i t ed .  
spacec ra f t  v e l o c i t y  w i l l  be known.) 

If the  omni antenna is being deployed in s t ead  of e j e c t e d  
[from atop the  capsule] a t  t h e  start  of terminal  maneuver, 
i t  w i l l  be poss ib l e  t o  accomplish t h i s  ob jec t ive  by switching 
t1.e transponder back t o  the  omni antenna sometime before  
impact .  . . . 

(The 

(JPL, I O M  from L.M. Bronstein t o  M.R. Mesnard, December 13, 1960, 
JPLHF 2-1059.) 

Dec. 14 JPL released t h e  work statement governing a proposed subcontract  
t o  STL v i a  LMSD f o r  guidance and t r a j e c t o r y  work i n  the  Ranger 
P-ogram ( s ince  t h e  p r i o r  arrangement proved unworkable, see 
November 30, 1960). 
BMD, LMSD, and MSFC on December 9. E s s e n t i a l l y ,  t he  p r e i n j e c t i o n  
t r a j e c t o r y  (through Agena second burn) would b e  computed by LMSD 
i n  conformance with t h e  condi t ions contained i n  JPL Spec i f i ca t ion  
30217. The post- inject ion t r a j e c t o r y  (from Agena second burn t o  
completion of t h e  mission) would b e  prepared by JPL. 
i n t e g r a t i o n  of t he  pre- and post- inject ion t r a j e c t o r i e s  and,gener- 
a t i o n  of accurate  F i r ing  Tables would be conducted by STL. 
(JPL, I O M  from C.G. P f e i f f e r  t o  A l l  Concerned, December 14,  1960, 

The s t a t e n e n t  had been agreed upon by JPL, 

F i n a l l y ,  

JPLHF 2-1060.) 
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Dec. 15 An Atlas-Able Pioneer Lunar Orbi te r  w a s  launched from AMR. 
The veh ic l e  wa.s destroyed 70 seconds a f t e r  l i f t - o f f  when t h e  
Atlas exploded. (NASA, F i f t h  Semiannual Report t o  t he  Congress, 
October 1, 1960 - Jme 30, 1961, J u l y  11, 1962, 52.) 

The reworked LMSD spacec ra f t  adapter  and shroud mockup (see 
During September 1960) scheduled f o r  de l ive ry  t o  JPL t h i s  da te ,  
w a s  postponed t o  January 13, 1961. 
JPL - MSFC - LMSD," December 23, 1960, JPLHF 2-1099.) 

(Document, "Current S t a tus  

Dec. 1 7  A NASA Executive Seminar w a s  he ld ,  a t tended  by f i e l d  cen te r  and 
Headquarters top management. Sgace p r o j e c t  d i f f i c u l t i e s  w e r e  
reviewed and management concepts proposed by A 1  S iepe r t  in "A 
NASA S t r u c t u r e  f o r  P r o j e c t  Management" (see October 16-19, 1960) 
w e r e  accepted. 

Dec. 19  The mission ob jec t ivcs  and design c r i te r ia  f o r  Ranger F l i g h t s  3 ,  
4, and 5 w e r e  rev ised  a t  JPL t o  deemphasize advanced space f l i g h t  
technology. General  f l i g h t  ob jec t ives ,  as s p e c i f i e d  on Apr i l  19 ,  
1960, were completely reversed? wi th  "development of b a s i c  space- 
c r a f t  technology" moving from f i r s t  t o  las t  place.  
a new paragraph w a s  inser ted :  "1.3 S c i e n t i f i c  experiments are 
an i n t e g r a l  p a r t  of t h e  planned program. 
s c i e n t i f i c  ob jec t ives  f o r  each round fo rces  t h e  cons idera t ion  of 
system i n t e r a c t i o n s  t h a t  would not  otherwise be  apparent , thereby 
a id ing  t h e  development of kinds of equLpment needed i n  t h e  fu ture .  
S c i e n t i f i c  experiments on RA1 and ?A2 are c a r r i e d  on a not-to- 
i n t e r f e r e  b a s i s ;  on RA345 they are t h e  primary mission object ive."  
(JPL Spec i f i ca t ion  No. RA345-2-ll0Cy Mission Object ives  and Design 
Cri ter ia ,  Ranger Spacecraf t  , December 19, 1960, JPLHF 2-1095d.I 
(See Ju ly  20, 1960.) 

I n  add i t ion ,  

The s e t t i n g  up of 

Dec. 20 The complete NASA-Agena Management Document, as f i n a l l y  agreed 
t o  by NASA and ARDC-BMD, was s e n t  t o  A i r  Force General Bernard 
Schriever  by NASA Associate  Administrator Robert Seamans, Jr. 
(Statement by A.J .  Kel ley,  Minutes of Eighth Meeting Agena-B 
Coordination Board, January 18 , 1961, 4-5 

I n  a TWX t o  MSFC, t h e  LMSD a t t i t u d e  expressed i n  p a r t i c i p a t i o n  
on t h e  Agena-B Coordinating Board, Vehicle In t eg ra t ion  Panel ,  
and i n  responding t o  NASA reques ts ,  w a s  severe ly  c r i t i c i z e d  by 
t h e  panel  member from Goddard Space F l i g h t  Center.  H e  observed 
t h a t  ". . . unless  they [LMSD] change t h e i r  a t t i t u d e  and g e t  t o  
work, w e  [GSFC] w i l l  f i n d  ourselves  i n  t h e  same schedule d i f f i -  
c u l t i e s  f ac ing  JPL, i.e., being forced t o  accept  hardware and 
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Dec. 20 analyses that are technically questionable because of schedule 
cont . considerations. 

gration Panel member, to F. Duerr, Chairman, Vehicle Integration 
Panel, December 20, 1960, JPLHF 2-1061 ; also, JPL, J . Q . Spaulding 
and F.A. Goodwin, "Report to JPL Management 0x1 Ranger-Agena 
Interface,'' loc. cit.) 

(TWX from G .W. Ousley , GSFC Vehicle Inte-; 

JPL infcrmed OSFP of its great concern over repeated failures 
in Atlas boosters, and requested that copies of NASA studies of 
this question be furnished JPL. (JPL, letter from C.I. Cummings 
to E.M. Cortright, December 22, 1960, JPLHF 2-1437.) 

Dec. 23 A revised NASA guideline for decontamination and sterilization 
procedures was released. 
limits for sterility, as recommended by Cortright (see December 1, 
1960), but rather directed that "for each lunar and planetary 
mission, the Headquarters Program Director having overall respon- 
sibility will recommend to the Associate Administrator decontam- 
ination and sterilization procedures tc be used. 
not be flown until the Associate Administrator has approved the 
planned procedures." 
Directors, et. al., December 23, 1960, JPLHF 2-1064.) This 
responsibility was subsequently delegated to the Director of 
the Office of Space Science Programs. (National Academy of 
Sciences-National Research Council, A Review of Space Research, 
Publication 1079, Washington, D.C. 1962, 10-25.) 

The document did not set specific 

The mission will 

(NASA memo from T.K. Glennan, to Program 

Dec. 27 Ranger Agena B, Vehicle 6001, completed manufacture at LMSD and 
was later transferred to the systems test complex. 
Scheduling Records. ) 

(LMSD Master 

Dec. 28 Dr. W. von Braun directed a letter .o Herschel J. Brown, President, 
Lockheed Missiles and Space Division, enclosing the findings of the 
Board of Inquiry (see November 1 and November 22, 1960). The 
enclosure, "Summation of Problem Areas Encountered wFth LMSD," was 
prepared by Hans Hueter, described four principal problem areas: 
Program Office, Engineering, System Integration, and Performance 
Analysis. (JPLHF 2-1153. ) 

De<. 29 Dr. T. Keith Glennan, NASA Administrator, tended his resignation 
to be effective with the change of administration on January 20, 
1961. (E.M. Emme, Aeronautics and Astronautics, 1915-1960, 
loc. cit.) 



204 

1960 

Dec. 29 LMSD completed Phase I study of a terminal spacecraft sterilization 
cont . system, (Phase I Final Report, Ranger Sterilization Gas Transfer 

System, LMSD/917481, December 30, 1960) and submitted a Phase I1 
Droposal for the Development and Fabrication of a Mobil Gas Transfer 
System (LMSD/602195, December 28, 1960). 

Dec. 30 A Phase I prototype spacecraft sterilization cart, for fumigating 
the shroud-encapsulated spacecraft with ethylene oxide, was deliv- 
ered to JPL on December 30, 1960 by LMSD. 
of LMSD to D.S. Bourquin, JPL Contract Administrator, January 4, 

(Letter from T. Anderson 

1961, 1961, JPLHF 2-1097.) 

During Ranger Block I. System tests on the PTM revealed a number of system 
December interactions, electrical interferences, etc., that were corrected on 

the first flight model. "Further changes may be necessary based on 
results of the current tests of the PTM under vibration, vacuum and 
simulated solar radiation environments. Because of delays in the 
installation of the vacuun chamber, the thermal design of the PTM 
has not yet been proved adequate." 
No. 37-6, op. cit., 4 . )  

(JPL Space Programs Summary 

JPI, replaced its IBM 704 computer facility with an IBM 7090 
computer facility for the approaching Ranger and Mariner space 
flights, and for increased general computer applications. 
(Ranger Project Development Plan, op. cit., 94.) 

In an article for publication, Dr. H.J. Stewart observed that NASA's 
Long Range Plan "is based upon the premise that manned space flight 
is feasible and that man can perform useful functions in space. . . .'I 

As for lunar exploration, the most rewarding phase was seen to fol- 
low manned landings on that body, "probably between 1970 and 1980." 
According to DeMarquis D. Wyatt, NASA Assistant Director of Program 
Planning and Coordination, "instruments on the moon and these 
planets will not: tell the full story about them. 
only of the phenomena in their immediate vicinity--in short, give 
a tiny glimpse of a vast expanse. 
explorations. . . .'I (H.J. Stewart and Peter Chew, "Space Explo- 
ration, the U.S. Long Range Plan," in Arthur Garratt, ed., Science 
Survey, 1961, Part I, London: Penguin Books, pp. 190 and 192.) 

They can tell 

Ideally, we need men on these 

F. Zwicky, "Some Possible Operations on the Moon," appeared in the 
American Rocket Society Journal, December 1960, pp. 1177-1180. 
Zwicky reiterated the proposal for spectroscopic observation of the 
flashes of sufficiently large artificial meteors impacting the 
moon as a direct means for analyses of the physico-chemical structure 
of the moon's surface layers, 
furnace for use in manned operations on the lunar surface ''to produce 
water, oxygen, nitrogen, foodstuffs, propellants, and power." 

He also outlined a portable solar 
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Jan. 3 A new agreement on Agena B Launch Operations Management w a s  
e s t ab l i shed  i n  a j o i n t  NASA-USAF meeting. 
agreed upon by a l l  p a r t i e s  on January 16,  and t h e  rev ised  
document was s e n t  t o  D r .  Seamans f o r  h i s  s igna tu re  on Jan- 
uary 17, 1961. (S ta tesent  of Albert  Kelley,  "Minutes of 
Eighth Meeting Agena-B Coordination Board," January 18, 1961, 
4-5, JPLHF 2-489.) (See Novenber 1 7 ,  1960.) 

F i n a l  wording was 

JPL issued Technical Report No. 32-55, g c i e n t i f i c  Experiments 
f o r  Ranger 1 and 2. 

Jan. 4 A meeting w a s  convened a t  JPL t o  determine t h e  l o c a t i o n  of t h e  
cmi-antenna on Rangers 3 ,  4 and 5. The choice w a s  narrowed 
t o  e i t h e r  a s i n g l e  antenna i n s t a l l a t i o n  on one of thp. s o l a r  
panel  t i p s  or pos i t ion ing  t h e  antenna on t h e  r o l l  axis above 
t h e  su rv iva l  capsule.  Following d iscuss ion  of t h e  pros  and 
cons f o r  each loca t ion ,  t h e  Spacecraf t  In t eg ra t ion  Group decided 
i n  favor  of mounting t h e  antenna above the  ADF surv ivable  cap- 
su le .  Another meeting was planned to  determine t h e  manner i n  
which t h e  antenna would be  mounted. (JPL, I O M  from M.R. Mesnard 
t o  Di s t r ibu t ion ,  January 6,  1961, JPLHF 2-1096.) 

Jan. 5-6 4. design reviev of t h e  spacecraf t  adapter  and shroud w a s  he ld  
by r ep resen ta t ives  from LMSD, MSFC, and JPL. Various represen- 
tat ives suggested poss ib l e  design improvements which were agreed 
upon and subsequently were incorporated i n  t h e  mockup. 
Space Programs Summary No. 37-7, op. c i t . ,  4-5.) 

(JPL, 

Jan. 9 NASA Ass i s t an t  Di rec tor  f o r  Launch Operations,  Samuel Snyder, 
Following d iscuss ions  wi th  p ro jec t  personnel he v i s i t e d  JPL. 

Director" i n  t h e  blockhouse a t  t h e  Cape, r a t h e r  than a t  some 
o ther  l oca t ion ,  during launch operat ions.  (JPL, Conference 
Report No. T,PD-3, C . I .  Cummings, January 9,  1961, JPLHF 2-1098.) 

A meeting w a s  convened a t  JPL t o  e s t a b l i s h  t h e  mounting f o r  
omni-antennas on Block I1 Rangers (RA-3, 4 ,  and 5 ) .  The dec i s ion  
i n  favor  of l oca t ing  the  antenna above t h e  su rv iva l  capsule  on 
t h e  r o l l  a x i s  of t h e  spacecraf t  was confirmed and, following dis- 
cussion,  i t  was decided t h a t  a mounting which cou1.d be  deployed 
on a boorn, r a t h e r  than e j ec t ed ,  met a major i ty  of requirements. 
E. Framan and A. Klumpp were assigned t o  develop irkformation on 
moments of i n e r t i a  and maximum r a t e s  of depl-oyment. (JPL, I O M  

agreed t o  consider  faborably loca t ing  t h e  Ranger "Mission I: 
z 
h 

Jan. 11 

i 
from M.R. Mesnard t o  Dis t r ibu t ion ,  January 12,  1961, JPLHF 2-1099.) e 

(Figures 35 and 36.) 1 
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Jan. 12 The Report t o  t he  President-Elect of the Ad Hoc Committee on Space 
(Wiesner Report) w a s  r e l eased ,  
motivations f o r  t h e  space program; f i r s t  of those l i s t e d  w a s  "the 
f a c t o r  of n a t i o n a l  prest ige."  The r e p o r t  w a s  cr i t ical  of NASA %ut 
d i d  not recommend any s p e c i f i c  space p r o j e c t ,  sl though space ex- 
p l o r a t i o n  w a s  a r b i t r a r i l y  separated i n t o  f i v e  ca t egor i e s  of 
a c t i v i t y .  Vigorous management i n  each area was  recommended. (Cf. 
Pickering, During January 1960; Report of P res iden t  Eisenhower's 

The r e p o r t  c i t e d  f i v e  p r i n c i p a l  

Commission on Nat ional  Goals, November 27, 1960; and, A Statement by 
t h e  P res iden t  and In t roduc t ion  t o  Outer Space, March 26, 1958.) 

Jan. 14 The reworked spacec ra f t  adapter  and shroud mockup w e r e  de l ive red  
t o  JPL by LMSI). 
ment began s h o r t l y  t h e r e a f t e r .  
No. 37-7, op. ci t . ,  5.) (See December 15, 1960.j 

Match-mate tests of t h e  spacec ra f t  and t h i s  equip- 
(JPL, Space Programs Summary 

Jan. 15 The AMR Hangar AE assigned f o r  Ranger s p a c e c r a f t  became a v a i l a b l e  
f o r  occuFancy. (Ranger P r o j e c t  Development Plan,  op. c i t . ,  9.) 

Ranger Agena-B launch c o n t r o l  equipment w a s  shipped t o  AMR. 
( Ibid.  j 

Jan. 17 NASA and JPL announced select5on of t h e  Hughes A i r c r a f t  Company 
as prime system con t rac to r  f o r  P ro jec t  Surveyor luna r  soft-landing 
veh ic l e ,  t h e  next  s t e p  i n  lunar  exTlorat ion a f t e r  P r o j e c t  Ranger. 
(E.M. Emme, Aerofiautical and Astronaut ical  Ev?nts of 1961, Report 
of t h e  KASk to t h e  Commiztee on Scieilce and AsL:ronautics, Jem 7 ,  
1962, 3.) 

Jan. 18 A determination w a s  reached t h a t  t h e  r ada r  i n s t a l l a t i o n s  at 
Antigua and i n  Puerto Rico would not  be ready i n  time f o r  Ranger 
F l i g h t s  1 and 2. 
u n i t s  as replacements. 
Coordination Board, op. c i t . ,  8 . )  

Plans  w e r e  made t o  b r ing  i n  p o r t a b l e  r ada r  
(Minutes of Eighth Meeting of Agena-B 

Jan. 19  NASA General M~MgenIent I n s t r u c t i o n  (GMI) 4-1-1, Planning and 
Implementation of NASA P r o i e c t s  w a s  issued (see October 16-19, 
1960). The document e s t ab l i shed  t h e  p o l i c i e s  and proczdures for 
p r o j e c t  management w i t h i n  NASA. Following adoption of t h i s  G M I ,  
t h e  Agena Coordinating Board, e s t ab l i shed  February 19, 1960, w a s  
a t  first reo r i en ted  as an advisory body, and then disbanded. 
P r o j e c t  Ranger, t h e  e f f e c t  of t h i s  new pol icy was  t o  p l ace  o v e r a l l  
cognizance i n  t h e  NASA Office of Space F l i g h t  Programs, and JPL 
became t h e  P r o j e c t  Management Center w i th  formal r e s p o n s i b i l i t y  
f o r  t h r e e  of t h e  p r o j e c t ' s  four  main components: 
i t s e l f ,  t h e  Deep Space Instrumentation F a c i l i t y ,  and t h e  Space 
F l i g h t  Operations System. 

For 

t h e  spacec ra f t  

Responsibi l i ty  f o r  t h e  f o u r t h  component, 
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Jan. 1 9  t h e  Atlas-Agena B launch v e h i c l e  and a s soc ia t ed  f a c i l i t i e s ,  
cont . including launch-to-injection r azgs  support ,  w a s  assigned t o  

MSFC i n  Huntsville, Alabama. Overall d i r e c t i o n  and eva lua t ion  
of t h e  MSFC e f f o r t ,  hawever, remained t h e  r e s p o n s i b i l i t y  of t h e  
NASA Office of Launch Vehicle Programs, which a l s o  repo-:ted t o  
t h e  Associated Administrator. (NASA, GMI-4-1-1; a l s o ,  JPL, 
The Ranger P ro jec t :  Annual Report f o r  1961, op. c i t . ,  11.) 

Jan. 23 JPL concluded a second evaluat ion of a RA-2 lunar  f l y b y  m i s - '  UlOl7.. 

The general  conclusion w a s  t h a t  t h e  mission w a s  n o t  f e a s i b l e  due 
t o  t h e  shortness  of time and t echn ica l  considerat ions.  
I O M  from V.C. Clarke t o  J.D. Burke, January 23, 1961, JPLHF 

(JPL, 

2-1100. ) - 
Jan. 24 A i r  Force Launch Complex 12 ,  t o  be used f o r  NASA Atlas-Agena 

launches a t  &Et w a s  made a v a i l a b l e  f o r  NASA occupancy. 
_- 

Jan. 26 The JPL Systems Division recommended t h a t  t h e  DSIF b e  equipped 
with a command c a p a b i l i t y  a t  overseas s t a t i o n s .  "If s tandard 
[spacecraf t ]  operat ion based on preliminary design is achieved, 
command c a p a b i l i t y  overseas i s  not  required.  If any p a r t i c u l a r  
departures  from standard operat ion occur,  e f f e c t i v e  and e f f i c i e n t  

c a p a b i l i t y  is l imi t ed  t o  Goldstone." (JPL, I O M  f r o n  H.M. Schurmeier 
t o  E. Xechtin, January 26, 1961, JPLHP 2-1101.) 

execution of t h e  space f l i g h t  operat ions is marginal when command i .. 

Speaking before  t h e  P a c i f i c  Southwest Regional Xeeting of t h e  
American Geophysical Union D r .  Alber t  R. Eibbs of t h e  JPL Science 
Divis ion out l ined t h e  lunar  and i n t e r p l a n e t a r y  program c u r r e n t l y  
planned by NASA. H e  indicated t h a t  t h e  luna r  program "begins i n  
1961 with [Ranger] spacec ra f t  developmental f l i g h t s  and continues 

-.- s 
i n  1962 with 'rough landing' missions." 
o r b i t e r s  and "lunar s o f t  landers ,  capable of exploring t h e i r  im-  
mediate environs,  occur i n  t h e  period from '63 t o  '65." 
during t h e  second ha l f  of the decade, l a r g e r  v e h i c l e s  would b e  
employed ' I .  . . capable of r e tu rn ing  samples of l una r  material 
t o  t h e  e a r t h  and roving over t h e  s u r f a c e  t o  extend t h e  exp lo ra t ion  
program t o  a much more d i v e r s i f i e d  type of lunar  material and sur- 
face." 
Ranger 2 w a s  now scheduled f o r  an  escape t r a j e c t o r y .  (Text of 
Speech, A.R. Hibhs, Technical Release No. 34-241, The Nat ional  
Program f o r  Lunar and Planetary Exploration, presented a t  P a c i f i c  
Southwest Regional Meeting, American Geophysical Union, January 26, 
1961 a t  Berkeley, Ca l i fo rn ia ,  2, 3 . )  (See f i r s t  generat ion plans 
a t  A p r i l  3 0 ,  1959.) 

Next would come luna r  

F ina l ly ,  

j He a l s o  observed t h a t  i n  t h e  f i r s t  two program f l i g h t s ,  

i 
3 
d g 
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Jan. 30 James E. Webb was nominated by P res iden t  Kennedy as Administrator 
of NASA, replacing D r .  T.K. Glennan, Hugh Dryden remained as 
Deputy Administrator and Robert Semans remained Associa'i? Admin- 
is t rcr tor .  (NASA., R.L. Rosholt, An Administrative History of NASA, 
1958-1963, 1966, 187.) 

During Assembly of t h e  Ranger 1 f l i g h t  s p a c e c r a f t  w a s  
January compiited a t  J7L. (Ranger P r c j e c t  Development Plan, loc.  c i t . )  

Ranger Block I. 

Ranger Block TI-. 
ccjst eva lua t ion  of i t s  development e f f o r t  on t h e  capsule  radar  
altimeter, as requested i n  November 1960. The r e p o r t  projected 
s u b s t a n t i a l l y  increased c o s t s  on a schedule which provided l i t t l e  
margin f o r  co r rec t ing  any t echn ica l  d i f f i c u l t i e s  which might be 
encountered. (JPL, Space Program Summary No. 37-10, Vol. 11, 

Ryan Aeronautical  Company submitted a work and 

loc .  c i t . )  

T.K. Glennan issued a memorandum f o r  h i s  successor,  not ing 
From t h e  beginning, it has been t h e  po l i cy  of t h e  
Administrator t h a t  add i t ions  t o  t h e  Federal  p a y r o l l  be 
kept  a t  a minimum. C l e a r l y ,  t h e  carrying forward of a 
program i n  a e r o n a u t i c a l  research and space explorat ion 
and a p p l i c a t i o n s  funded a t  a level of more than one 
b i l l i o n  d o l l a r s  annually must involve t h e  p a r t i c i p a t i o n  
of i ndus t ry  End of u n i v e r s i t i e s  and o the r  p r i v a t e  research 
and development i n s t i t u t i o n s .  Thus, t h e  NASA organizat ion 
has been s t r u c t u r e d  t o  r e f l e c t  both i ts  mission and t h e  
Lanner i n  which t h a t  mission w a s  t o  be accomplished. 

(T rans i t i on  Memorandum prepared by T. Keith Glennan, January 1961, 
5 JPLHE 2-1755. ) 

Feb. 1 NASA issued G M I  4-2-1, R e l i a b i l i t y  Pol icy as Applied t o  NASA 
Programs. (See Qctober 24, 1960.) 

Feb. 2 With release of NASA G M I  4-1-1 (see January 19, 1961), D r .  R . C .  
Seamans, NASA Associate  Administrator, recommended t h a t  t h e  r o l e  
of t h e  Agena B Coordinating Board be a l t e r e d  t o  one of coordi- 
na t ing  act ivi t ies  among t h e  var ious p r o j e c t s  which u t i l i z e  
Agena-B vehicles .  
Meeting, Agena-B Coordinating Board," Narch 1, 1961, 7, JPLHF 
2-491. ) 

(Seaman's memo c i t e d  i n  "Minutes of Ninth 

Feb. 6 The NASA-funded A i r  Force lectes c o n t r a c t  (AF-592) awarded t o  
LXSD i n  Apr i l  1960 f o r  production of Agena-B veh ic l e s  f o r  NASA 
w a s  d e f i n i t i z e d  as NASA Contract XAS 3-3800. (See J u l y  25, 1960.) 

c 
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Feb. 10 The Wooaera, Aus t r a l i a ,  DSIF t r ack ing  s t a t i o n  w a s  dedicated.  
With completion of t h e  South African s t a t i o n ,  scheduled f o r  
t h e  summer of 1961, t he  network would be f u l l y  operat ional .  
(NASA, F i f t h  Semiannual Report to  t h e  Congress, op. c i t . ,  
55-56. ) 

Feb. 10-11 A recommendation of t h e  Space Science Board of t h e  NAS w a s  
t h a t  " s c i e n t i f i c  explorat ion of t h e  Moon and p l a n e t s  should 
be c l e a r l y  s t a t e d  as t h e  u l t i m a t e  o b j e c t i v e  of t h e  U.S. space 
program f o r  t h e  foreseeable  future ."  It w a s  submitted t o  t h e  
P res iden t  March 31 and r e l eased  pub l i c ly  August 6. 
n a u t i c a l  and Astronaut ical  Events of 1961, op. c i t . ,  6.) 

(Aero- 

Feb. 13 JPL informed NASA of the  negat ive r e s u l t s  of t he  RA-2 l una r  
fly-by s tudy,  and t h a t  t h e  mission would, accordingly,  no t  be 
considered f u r t h e r  by JPL. (JPL, letter from J . D .  Burke t o  
O.W. Nicks, February 13, 1961, JPLHF 2-1441.) (See January 23, 
1961. ) 

Feb. 14 The NASh/Air Force agreement f o r  Agena-B Launch Vehicle Program 
Management w a s  formally r e l eased  ( see  January 15, 1960 and Jan- 
uary 3, 1961). The document provided f o r  d i r e c t  con tac t  between 
personnel i n  NASA, t h e  A i r  Force, and a t  con t r ac to r  f a c i l i t i e s ,  
and assigned a NASA r e p r e s e n t a t i v e  on t h e  Agena Configuration 
Control Board. (NASA Agena B Launch Vehicle Program Management 
Organizatian and Procedures, February 14, 1961, JPLHF 2-1102.) 
(See a l s o ,  September 9, 1960.) 

NASA and t h e  DOD released a Nat ional  Launch Vehicle Program 
Summary. This document superseded t h e  r e p o r t  of January 27, 
1959, and described a n a t i o n a l  launch v e h i c l e  program "based 

e x p l o i t a t i o n  of space . . . w i l l  be b e s t  served by providing 
a minimum number of d i f f e r e n t  types of launch veh ic l e s ,  thereby 

on t h e  fundamental premise t h a t  t h e  n a t i o n ' s  program f o r  t h e  

increasing t h e  frequency with which each type is used. . . . I1 

(Po 52 

f i e l d  cen te r  r o l e s ,  "we have reached t h e  following dec i s ions .  
(a) The Je t  Propulsion Laborabory w i l l  be designated P r o j e c t  
Manager f o r  t h e  complete Ranger series, wi th  t h e  Marshall Space 
F l i g h t  Center being designated Systems Manager f o r  t h e  A t l a s  

2 

i 
i Feb. 16  NASA n o t i f i e d  JPL t h a t  under t h e  terms of G M I  4-1-1 concerning 
% 
1 
d 

: 

: 

3 
c AGENA launch vehicle .  

its c h a r t e r  revised s o  as t o  perform the  funct ion of coordinat ing 
in t e r - cen te r  p rob lem and d e l i b e r a t i n g  on problems which are 
r e f e r r e d  t o  Headquarcirs by t h e  f i e l d .  . . . (c )  On subsequent 

The AGENA Coordinating Board w i l l  have 

i 
f 

I 

I 

i 
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Peb. 16 Mariner launches u t i l i z i n g  t h e  Centaur, and a l l  Surveyor launches 
coqt. u t i l i z i n g  Centaur, t h e  Jet Propulsion Laboratory w i l l  s e rve  as 

P r o j e c t  Manager." (NASA, le t ter  from A. S i l v e r s t e i n  t o  W.H. , 

Pickering, February 16, 1961, JPLHF 2-344.) 

J . D .  Burke, Ranger P r o j e c t  mnager  a t  JPL, n o t i f i e d  H.M. Scliurmeier 
i n  t h e  Systems Divis ion t h a t  t h e  weight problem on RA-3 (see October 
13, 1960) had reached a po in t  where ". . . w e  must begin removing 
items from t h e  spacec ra f t .  . . . 'I He i n s t r u c t e d  t h a t  t h e  1/4-watt 
t r a n s m i t t e r ,  t he  instrumentat ion gyros and a s soc ia t ed  equipment be 
removed. In add i t ion ,  "revisw t h e  entire instrumentat ion schedule 
and remove a p o r t i o n  of t h e  equipment s o  as t o  save weight a t  t h e  
expense of c r e a t i n g  a higher-r isk s i t u a t i o n "  and "continue t o  
insist t h a t  t h e  capsule,  which is cu r ren t ly  overweight, must m e e t  
its weight goa l  of 300 pounds o r  not f ly ."  (JPL, I O M  from J.D. Bcrke -:- 

t o  H.M. Schurmeier, February 16, 1961, JPLHF 2-563.j 

c 

Feb. 1 7  The d r a f t  of a new NASA c o n t r a c t  with Caltech f o r  operat ion of t h e  

D r .  L.A. DuBridge. (The e x i s t i n g  c o n t r a c t ,  NASw-6,was scheduled 
t o  exp i r e  a t  t h e  end of calendar  year 1961.) 
NASA Deputy Administrator D r .  Hugh Dryden noted t h a t  "under t h e  
revised arrangements contemplated by NASA, JPL would not  i iecessar i ly  
b e  assured of every p ro jec t  within t h e  Lunar and Planetary Programs. 
We would, however, d e s i r e  t h a t  JPL remain a p r i n c i p a l  p a r t i c i p a n t  
i n  these programs evsn i f  some p ro jec t s  involved are not  assigned t o  
JPL. . . Dryden went on t o  reafFirm t h a t  t h e  new c o n t r a c t  " a t t e m p t s  I 
t o  make clear t h a t  t he  tasks t h a t  JPL is t o  perform i n  t h e  area of 
lunar  and i n t e r p l a n e t a r y  explorat ion s h a l l  be those mutually agreed 
upon between us. . . . We f e e l  t h a t  t hese  r ev i s ions  tc t he  con t r ac t  
more e f f e c t i v e l y  accomplish our mutual d e s i r e  t h a t  JPL be t r e a t e d  
by NASA i n  much t h e  same way as it  treats o the r  prime con t r ac to r s  
undzrtaking work involving major hardware development. A primary 
point  t h a t  w e  m u s t  emphasize i s  t h a t ,  j u s t  l i k e  o the r  major con- 
t r a c t o r s  of NASA, JPL must be responsive t o  o v e r a l l  t echn ica l  
d i r e c t i o n  and gbidance €rom NASA Headquarters i n  order  t h a t  NASA 
program needs may b e  b e s t  served. 
f o r  understanding and forbearance by both NASA and JPL." 
le t ter  from H. Dryden t o  L.A. DuBridge, February 1 7 ,  1961, 

Jet  l r o p u l s i o n  Laboratory w a s  d i r ec t ed  t o  Caltech P res iden t ,  
/ 

I n  h i s  cover let ter 

3 
5 

? 

We recognize t h a t  t h i s  cal ls  
(NASA, 

JPLHP 2-407b. ) 

Feb. 13 An Agena B veh ic l e ,  launched by a USAF Thor booster from PMR, 

An 
success fu l ly  performed two engine i g n i t i o n s  i n  space,  t hus  
demonstrating t h e  c a p a b i l i t y  required f o r  P ro jec t  Ranger. 
Atlas-Agena B s t i l l  had not  been launched. 

I 
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Feb. 20 The Ryan altimeter development had d e t e r i o r a t e d  t o  an unacceptable 
condition. The altineter could no t  meet (a> performance checks, 
(b) schedule,  and (c) c o s t  commitments. (J.D. Burke, "Lockheed 
Launch Vehicle Chronology ," loc .  c i t  .) 

Feb. 21 D r .  DuBridge responded t o  Dr .  Dryden's letter of t h e  17th. "This 
is  t o  confirm t h e  f a c t  t h a t  t h e  condi t ions set f o r t h  f o r  t h e  
r e l a t i o n s  between NASA and JFL ia your letter of February 17, 
1961 are i n  l i n e  wi th  our previcci; understanding, are i n  con- 
formity with recent  conversations,  and are s a t i s f a c t o r y  t o  t h e  
Ca l i fo rn ia  I n s t i t u t e  of Technology. We be l i eve  t h a t  these new 
arrangements o f f e r  t he  p o s s i b i l i t y  of proceeding expedi t iously 
wi th  t h e  tasks which, by mutual agreement, have now been under- 
taken by Che Jet Propulsion Laboratory." (Caltech, let ter from 
L.A. DuBridge t o  H. Dryden, February 21, 1961, JPLIlF 2-407d.) 

Feb. 23 Agreement between NASA and t h e  DOD w a s  confirmed on a u n i f i e d  
National Space Vehicle Program. The document provided f o r  t h e  
development and procurement of launch veh ic l e s  f o r  mutual use,  
i h a t  n e i t h e r  organizat ion would begin development of space 
boosters  without consent of t h e  o t h e r  pa r ty ,  and i t  delegated 
s p e c i f i c  interagency planning r e s p o n s i b i l i t i e s  t o  t h e  AACB. 
(Letter of Agreement signed by Roswell G i l p a t r i c  f o r  DOD, and 
Administrator James Webb f o r  NASA, r ep r in t ed  i n  National Launch 
Vehicle Summary, prepared by t h e  DOD-NASA, Aeronautics and Astro- 
n a u t i c s  Coordinating Board, Was: sngton, D.C., February 14,  1961, 
2.) 

During 
February 

Ranger Block. I. 
the  environmental test laboratory f o r  v i b r a t i o n  and vacuum- 
temperature tests. With a l l  subsystems except t h e  solar cor- 
puscular experiment i n s t a l l e d  t h e  PTM w a s  v ib ra t ed  i n  a x i a l  and 
t r ansve r se  planes.  Malfunctions were detected a t  t h e  subsystem 
and t h e  system l e v e l  during t h e s e  environmental tests: i n  the  
launch and backup ba t t e ry ,*  occasional  loss of sync i n  t h e  d a t a  
automation system, pulsing 5n t h e  d a t a  encoder, and s c i e n t i f i c  

The PTM w a s  moved fro= t h e  system test area t o  

3 
i 3 * 

The Ranger 1 and 2 launch and backup b a t t e r y  was comprised of 
seventeen s i lve r - z inc  primary ceil Is produced by t h e  Eagle Picher  Company of 
Joplin,  Missouri. Environmental rests demonstrated t h a t  maintenance of t h e  
b a t t e r y  a t  temperatures below 120' F. w a s  of primary importance i n  preventing 
b a t t e r y  d e t e r i o r a t i o n .  
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During power operat ing i n  an overloaded condition. Correct ive a c t i o n  
February w a s  i n i t i a t e d .  (JPL, Space Programs Summary No. 37-7, op. c i t . ,  
cont . 2.) 

Following these  tests th.2 PTM was assembled wi th  the  Agena 
adapter  and shroud and suhjected t o  a series of dummy run  (mock 
f l i g h t )  tests. Subsequently, t he  PTM w a s  shipped t o  t h e  Space 
Technology Laborator ies  (STL) magnetic t c s  t f a c i l i t y  a t  Malibu 
where t h e  magnetometer w a s  t e s t e d  and spacec ra f t  magnetic f i e l d s  
were mapped i n  a con t ro l l ed  envircnment. 
required because a spacec ra f t  which c a r r i e s  a magnetometer must 
be  ca l ib ra t ed  f u r  t h e  i n t e r f e r e n c e  f i e l d  c rea ted  by t h e  space- 
c r a f t  i t s e l f  i n  order  t h a t  t h e  experiment r e s u l t s  obtained i n  
space can be  co r rec t ly  in t e rp re t ed . )  (JPL, Space Programs Summary 
No, 37-8, Vol. I . f o r  t h e  per iod January 15, 1961 t o  March 1, 1961, 

(These tests were 

Ranger Block 11. 
r i c a t i n g  t h e  b a t t e r i e s  f o r  Ranger F l igh t s  3, 4 and 5 (Yardney, 
Eagle Picher ,  Gulton, Gould-National, Cook and Electric Storage) .  
A dec is ion  w a s  planned by Apr i l ,  pending eva lua t ion  of t h e  engi- 
neer ing proposals aga ins t  JPL spec i f i ca t ions ,  
t h e  spacecraf t  rocket  engine t o  be used f o r  t h e  midcourse maneuver 
a l s o  began a t  JPL. The s m a l l  pressure-fed, constant  t h r u s t ,  
monopropellant-hydrazine fue led  u n i t  w a s  designed t o  produce 50 
pounds of t h r u s t  a t  vacuum pressure  and d e l i v e r  a v a r i a b l e  t o t a l  
impulse i n  conjunction wi th  an  in t eg ra t ing  accelerometer system. 
(JPL, Space Programs Summary No. 37-7, op. c i t . ,  22-23.) 

Six  f i rms  w e r e  contacted i n  regard t o  fab- 

Fabr ica t ion  of 

Fabr ica t ion  of breadboard components of the Block I1 CC&S w a s  
completed a t  JPL. Following cance l la t ion  of t h e  d i g i t a l  computer 
CC&S system under development by American Bosch ARMA, i n  November 
1960, t h e  JPL study of a RA-3, 4 and 5 CC&S system, proceeding 
from t h e  M-1 and RA-2 c o n t r o l l e r  model, w a s  expanded t o  program 
s t a t u s .  
( Ib id . ,  19.) 

The new CC&S system consis ted of e igh t  subsystem elements. 

A meeting was held between r ep resen ta t ives  of JPL and t h e  AMR 
range s a f e t y  group. 
t i v e l y  accepted as "safe." AMR representa t ives  a l s o  out l ined  
what methods were recommended f o r  loading and s t o r i n g  l i q u i d  and 
s o l i d  propel lan t  rocket  engines,  squibs ,  etc. (JPL, Space Pro- 
grams Summary N o .  37-8, Vol. I, op. c i t . ,  4. 

The design of Rangers 3 ,  4 and 5 were tenta-  

Spec ia l  Studies .  Pro jec ted  spacecraf t  da t a  handling and processing 
requirements f o r  NASA lunar  and planetary p ro jec t s  exceeded 
ex i s t ing  JPL equipment and procedural c a p a b i l i t i e s .  

l i shed  a Data Handling Committee composed of representa t iv-  es from 
JPL estab- 

I 
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During 
February 
cont . 

a l l  a f f e c t e d  JPL d i v i s i o n s  t o  study and plan f o r  t h e  handling 
and processing of t he  l a r g e  volume of d i agnos t i c  and s c i e n t i f i c  
information t h a t  would be generated by these  spacecraf t .  The 
Committee examined t h e  requirements of P r o j e c t  Ranger and ex- 
plored t o  t h e  ex ten t  poss ib l e  t h e  a n t i c i p a t e d  requirements of 
i n i t i a l  Mariner and Surveyor P r o j e c t s  over a t h r e e  months period. 
A r e p o r t  of t h e  f indings and recommendations of t h e  committee 
w a s  re leased i n  June 1961. 
Vol. V I ,  f o r  t h e  period January 1, 1963 t o  March 31, 1963, 4 3 . )  

(JPL, Space Programs Summary No. 37-20, 

Mar. 1 The n in th  meeting of t h e  Agena-B Coordinating Board w a s  held.  
Will iam Fleming of NASA Headquarters read t h e  Seamans memo ( see  
February 2, 1961) which eliminated t h e  Board's r e s p o n s i b i l i t y  
f o r  vehicle-spacecraft  i n t e r f a c e  and assigned t h a t  r o l e  t o  t h e  
P ro jec t  Manager. The remaining Board funct ions included (1) 
s tanda rd iza t ion  of systems and components, (2) advise  Headquarters 
on Agena pol icy and planning, and (3) coordinat ion of f a c i l i t i e s  
and support  used by two o r  more Agena-based p ro jec t s .  

J.D. Burke, Ranger P r o j e c t  Manager a t  JPL, announced t h a t  t h e  RA-3 
configurat ion spacec ra f t  w a s  83 pounds overweight f o r  t h e  85-mile 
parking o r b i t ,  and t h a t  some items of equipment would be removed, 
thereby affording a weight saving of 31 pounds. However, he 
indicated t h a t  "the t r u e  s t a t u s  of the RA-3 weight s i t u a t i o n  w i l l  
not be knom u n c l l  t h e  r e f ined  performance [ t r a j e c t o r y ]  cal-  
cu la t ions  become a v a i l a b l e  i n  May. The cu r ren t  weight of RA-3 
is 772 pounds. JPL be l i eves  t h a t  t h e  allowable weight may t u r n  
out t o  be more l i k e  790 pounds." (See February 16, 1961.) Burke 
a l s o  reported t h a t  JPL had concluded t h a t  a luna r  fly-by as an  
a l t e r n a t e  mission f o r  RA-2 ( i n  t h e  event RA-1 w a s  success fu l )  w a s  
not f e a s i b l e .  
Board, March 1, 1961, 6-7; and, J . D .  Burke, T r ip  Report t o  Agena B 
Coordination Board Meeting and V i s i t  t o  B e l l  Aerosystems Corp., 
Niagara F a l l s ,  New York, March 3, 1961, 3.) 

Hughes A i r c r a f t  Company w a s  awarded a le t ter  con t r ac t  f o r  develop- 
ment of t h e  Surveyor luna r  soft-landing spacec ra f t  by JPL, 
(Project  Surveyor, loc .  c i t . )  

(Minutes of Ninth Meeting of Agena-B Coordinating 

1 

[ 
1 

Mar. 6 The Secretary of Defense, Robert S ,  McNamara, re leased DOD 
Di rec t ive  5160.32 which assigned t o  t h e  USAF r e s p o n s i b i l i t y  f o r  
a l l  f u t u r e  research and development of m i l i t a r y  space p r o j e c t s .  
Except f o r  some e x i s t i n g  p r o j e c t s  a l ready con t ro l l ed  by o t h e r  
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J .  

Mar. 6 se rv ices  (e.g., t h e  Navy t r a n s i t  navigat ion s a t e l l i t e  and t h e  
cont. Army communications satel l i te ,  Advent), t h e  A i r  Force became 

t h e  space agency f o r  t h e  Department of Defense. 
t o  t h i s  arrangement could be made only by t h e  Secretary of 
Defense. (Cited i n  Dcfense Space I n t e r e s t s ,  op, c i t . ,  3.) 

Any exceptions 

Mar. 7 A meeting among d i v i s i o n  r ep resen ta t ives  was held a t  JPL t o  
discuss  t h e  requirements f o r  a Ranger P r o j e c t  Development Plan 
(PDP) t h a t  would b e  submitted t o  Headquarters i n  May. This 
document c a l l e d  f o r  under t h e  terms of GMI 4-1-1 (January 19 ,  
1961) , w a s  planned as t h e  c o n t r o l l i n g  instrument i n  e s t a b l i s h i n g  
t echn ica l  and managerial r e s p m s i b i l i t i e s  and procedures f o r  a l l  
development and f l i g h t  operat ions i n  t h e  p ro jec t .  J . D .  Burke 
announced " t h a t  t h i s  PDP submission t o  Headquartem is second i n  
p r i o r i t y  only t o  RA-1." 
March 7 ,  1961, JPLHF 2-1105.) 

(JPL, I O M  from Burke/Kautz t o  Attendees, 

Mar. 8-10 A t  t h e  NASA F i f t h  Semi-Annual S ta f f  Conference a t  Luray, Virginia ,  
D r .  Hugh Dryden summarized some of t h e  major agreements reached 
i n  t h e  AACB: (1) t h a t  each new launch v e h i c l e  development must 
have the  j o i n t  approval of NASA and t h e  DOD; (2) t h a t  operat ion 
of t racking f a c i l i t i e s  would be conducted on a basis of agreed 
d i v i s i o n  of func t ion  between DOD and NASA; and (3)  t h a t  space 
science a c t i v i t i e s  are general ly  wi th in  NASA's area of a c t i v i t i e s ,  
although piggyback launches on AF veh ic l e s  may be u t i l i z e d  with 
exchange of information. 
cussions,  F i f t h  Semi-Annual S ta f f  Conference, NASA, Luray, Virginia ,  
March 8-10, 1961, JPLHF 2-1446.) 

(Summary of P resen ta t ions  and D i s -  

Mar. 16 The PRD was made obsolete  when t h e  Launch Operations Di rec to ra t e  
s p l i t  i n t o  two p a r t s .  (N.W. Cunningham, Ranger Program 
Chronologl~, loc .  c i t  . ) 

Mar. 23-24 The s i x t h  meeting of t h e  SSSC Lunar Sciences Subcommittee w a s  1 
held i n  Washington, D.C. "J. Arnold presented a d e s c r i p t i o n  of 
t h e  gamma-ray spectrometer c u r r e n t l y  under development f o r  j 

i 

Rangers 3 ,  4 and 5, and t h e  s t a t u s  of Lab work on gamma-ray 
ana lys i s  techniques ." (MASA, Lunar Science Chronology , loc .  c i t  . 

I 
Mar. 25 JPL  accepted t h e  85 f t .  antenna s t r u c t u r e  as complete a t  the 

DSIF s t a t i o n  near Johannesburg, Union of South Afr ica .  The 
con t ro l  bui lding,  col l imat ion tower bu i ld ing ,  and generator  
bui lding continued under construct ion.  Completion of t h e  
e n t i r e  f a c i l i t y  w a s  scheduled f o r  Ju ly  1961. (JPL, Space 
Programs Summary No. 37-9, Vol. I, f o r  t h e  period March 1, 
1961 t o  May 1, 1961, 84.) 
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Mar. 27 W.E. Brown a t  JPL d i r ec t ed  a memo t o  h i s  a s soc ia t e s  urging t h a t  
c e r t a i n  modif icat ions be  made i n  t h e  Ranger Block I1 encoder t o  
permit te lemeter ing radar  da t a  t o  ground s t a t i o n s .  
approach t h e  radar  u n i t  commanded e j e c t i o n ,  s p i n  up and t h e  
r e t r o - f i r e  sequence of events  f o r  t h e  luna r  capsule.  Or ig ina l ly ,  
no plans were made t o  telemeter radar d a t a  from t h e  spacec ra f t  t o  
t h e  ear th . )  H e  averred t h a t :  

The c o r r e l a t i o n  between t h e  o p t i c a l  d a t a  and t h e  

( A t  c l o s e  

1.1. 
Ranger 3,  4 ,  5 radar  d a t a  w i l l  provide information about 
t h e  dus t  o r  su r f ace  l aye r .  The type  of information would 
be a func t ion  of su r face  proper t ies  bu t  could inc lude  (a )  
dens i ty ,  (b) conduct ivi ty ,  (c) permitivity/permeability 
r a t i o ,  (d) thickness  of layer .  

1 . 2  The c o r r e l a t i o n  between o p t i c a l  da t a ,  Ranger 3 ,  4 ,  5 
radar  da t a ,  and earth-based radar  d a t a  w i l l  provide infor-  
n a t i o n  about (a, prefer red  areas f o r  Surveyor landing,  (b) 

*- 

r ada r  performance, (c )  prefer red  Surveyor landing gear  con- 
f i g u r a t i o n s  , (d) prefer red  methods f o r  implementing e l e c t r o  - 
mechanical aspec ts  of Surveyor experiments. .- 

.- ~ 

(JPL, I O M  from W.E. Brown Jr. t o  Di s t r ibu t ion ,  March 27, 1961, + 

JPLHF 2 - l l l l b .  ) 

Mar. 28 The memorandum of understanding between the AF and NASA, dated 
February 23, 1961, was amended t o  include considerat ion of NASA 
launch f a c i l i t i e s  a t  B i n t  Arguello and Vandenburg A i r  Force 
Base as w e l l  as t h e  A t l a n t i c  Missile Range. 
Understanding, signed by B.A. Schreiver  and Robert C. SEamans, 
March 28, 1961, JPLHF 2-1447.) 

NASA confirmed JPL p r o j e c t  a s s i g m e n t s  a s  s t i p u l a t e d  i n  G M I  4-1-1. 
J . D .  Burke w a s  t h e  Ranger P ro jec t  Manager and W.E. Giberson t h e  
Surveyor P ro jec t  Manager, (NASA, Meuo f o r  S t a f f  from A. S i lver -  
s t e i n ,  March 29, 1961, JPLHF 2-347; a l so ,  Memo f o r  Di rec tor  of 
Launch Vehicle Programs from S i l v e r s t e i n ,  March 29,  1961, JPLHF 

I 
(Memorandum of 

* 

Mar. 29 

2-346. ) 

Mar. 30 PRD Revision 2 was re leased  incorporat ing changes necess i t a t ed  
by LOD reorganiza t ion  (see March 16,  1961) .  (J.D. Burke, 
"Lockheed Launch Vehicle Chronology ,'I loc .  c i t .  ) 

Mar. 31 Due t o  d i f f i c u l t i e s  encountered i n  t h e  development of a fuze  type 
radar  a l t ime te r  by the  Ryan Aeronautical  Company, and t h e  p o t e n t i a l  
f o r  a forced s l ippage  i n  Ranger Block I1 f l i g h t  scheduies as a 
consequence of late a v a i l a b i l i t y  of t hese  u n i t s ,  a backup con t r ac t  

placed by Aeronutronics with Wiley Elec t ronics  Comparrg i n  Phoenix, 
f o r  altimeters using as many s tandard components as poss ib l e  w a s  P 

c 
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Mar. 31 Arizona. Two prototype radar  altimeters were t o  be constructed 
cont. with provis ions f o r  exteriding t h e  con t r ac t  t o  cover f l i g h t  pro- 

curement. "The schedule  offered. by Wiley is such t h a t ,  wi th  
good t echn ica l  r e s u l t s ,  t h e  f l i g h t  schedule can be  maintained. 
As soon as it is  reasonably c e r t a i n  t h a t  one of t h e  contra,- - t o r s  
can meet t h e  f l i g h t  ob jec t ives ,  i t  i s  intended t h a t  t h e  p a r a l l e l  
e f f o r t  be  discontinued." 
Vol. 11, OP. G i t . ,  25-26.) 

(JPL, Space Programs Summary NO. 37-9, 

The Space Science Board of t h e  Nat ional  Academy of Sciences,  
Nat ional  Research Council, submitted documents concerning i t s  
pol icy  p o s i t i o n  on t h e  major ob jec t ives  of space explora t ion  
and on support  of b a s i c  research  t o  t h e  new Administrator of 
NASA, James Webb. I n  t h e  f i r s t  ins tance ,  t h e  SSB concluded 
t h a t  " s c i e n t i f i c  explora t ion  of t h e  Moon and p l ane t s  should 
be  c l e a r l y  s t a t e d  as t h e  u l t ima te  ob jec t ive  of t h e  United 
S t a t e s  space program f o r  t h e  foreseeable  fu tu re .  . , . I 1  The 
Board a l s o  "concluded t h s t  it is no t  now poss ib l e  LO decide 
whether man w i l l  accompany e a r l y  expedi t ions t o  t h e  Moon and 
p lane ts .  . . . I 1  Howevzr, t h e  Board went on t o  urge t h a t  
planning should proceed "on t h e  premise t h a t  man w i l l  be  
included. 

I n  t h e  second ins tance ,  support  of bas i c  research  f o r  space 
sc ience ,  t h e  SSB noted t h a t  t h e  method of experimenting-- 
mechanized and conducted a t  g r e a t  distances--had fundamentally 
a l t e r e d  t h e  t r a d i t i o n a l  condi t ions between t h e  s c i e n t i s t  and 
h i s  experiment apparatus .  Therefore,  t h e  Board recommended, 
i n t e r  a l i a ,  new programs d i r ec t ed  toward adapta t ion  of o ld  and 
devis ing of new experimental  concepts and techniques appropr ia te  
t o  space research.  
considered v i t a l  "and prohebly decisive." 
Berkner, Chairman of t h e  Space Sciecce Board of NAS t o  M r .  Webb 
of NASA, enclosing two pol icy  p o s i t i o n  papers: "Support of Basic 
Research f o r  Space Science," and "Man's Role in t h e  Nat ional  
Space Program," March 31, 1961, JPLHF 2-932a, b, and c.)* 

The r o l e  of NASA and t h e  u n i v e r s i t i e s  w a s  
(Le t te r  from L.V. 

During 
March ment (GSE) were shipped t o  LMSD i n  Sunnyvale, Ca l i fo rn ia  t o  be 

Ranger Block I. 

used i n  compat ib i l i ty  tests wi th  t h e  Agena-B vehic le .  JPL, Space 
Programs Summary No. 37-8, Vol. I, op. c i t . ,  3 , )  

The RA-1 PTM and assoc ia ted  Ground Support Equlp- 

*At about t h e  same t i m e  D r .  Harold C. Urey proposed experimental  
i nves t iga t ion  of t h e  moon i n  t h e  following order  of p r i o r i t i e s :  rl) lunar  
o r b i t e r ,  (2) lunar  hard lander  (Ranger), (3) l una r  s o f t  lander  (Surveyor), 
(4) r e t u r n  of lunar  samples (Prospector) ,  and ( 5 )  manned landing by "a hard- 
rock geologis t ."  (Urey, "The Moon," i n  Lloyd V. Berkner and Hugh Odishaw, eds. ,  - Science i n  Space, New York: M c G r a w - H i l l  Book Co., 1961, 19.5-197.) 
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During 
March success fu l  compat ibi l i ty  tes t  w a s  conducted. Atlas and Agena 
cont . 

The RA-1 PTM arid Agena veh ic l e  6001 w e r e  mated a t  LMSD and a 

RF sources were simulated and on-board systems were operated t o  
uncover any i n t e r f e r e n c e  e f f e c t s .  
modulation of s;lacecraft telemetry d a t a ,  no major problems w e r e  
encountered. (JPL, Space Programs Summary No. 37-9, op. c i t . ,  3.) 

L 

Apart from some undesired 

Ranger Block 11. 
of Raleigh, North Carolina,  t o  develop t h e  b a t t e r y  f o r  Ranger 
spacec ra f t  RA-3, 4,  and 5. One noteworthy requirement s p e c i f i e d  
f o r  t h i s  sealed s i lve r - z inc  b a t t e r y  w a s  t h a t  i t  be s t e r i l i z e d .  
Absolute temperature c o n s t r a i n t s  were s e t  a t  50' t o  130" F. 
(JPL, Space Prrgrams Summary No. 37-8, V o i .  I, op. c i t . ,  14; a l s o ,  

JPL s e l e c t e d  t h e  Electric Storage Bat tery Co. + 

JPL, I O M  fr-,q G.E. Sweetnam t o  J.H. Gerpheide, March 13, 1961, b 

JPLHF 2-1107. ) - 

Test i fying before  t h e  House Space Committee during NASA authori-  
za t ion  hear ings,  D r .  Abe S i l v e r s t e i n  indicated t h a t  t h e  projected 
c o s t  f o r  t h e  complete ganger Prciject of f i v e  f i r i n g s  over a 14- 
mouth period would be on t h e  order  of $100 mi l l i on .  
House of Representatives,  Committee on Science and Astrocaut ics  and 
Subcommittees No. 1, 3 and 4, 1962 NASA Authorization, 87th Congress, 
F i r s t  S e s s i m ,  March 13, 14, 22, 23, Apr i l  10, 11, 14 and 1 7 ,  1961, 

.. - 
(U.S. Congress, 

GPO, Washington, D.C. 1961, 77.) 2 

Apr. 4 The design of Ranger Block I1 spacec ra f t  (FU-3, 4 and 5)  and 
a l l  subsystems was frozen. 
posed changes regardless  of t h e i r  na tu re  must be evaluated and 
approved by t h e  Systems Division Spacecraft  I n t e g r a t i o n  Group," 
(JPL, I O M  from J.D. Burke t o  Di s t r ibu t ion ,  Subject: 
P ro jec t  Review Meeting f o r  May 3, 1961, A p r i l  28, 1961, JPLHF 

"Subsequent t o  t h i s  d a t e  any pro- 2 

Ranger 

2-1114, ) 

I n  response t o  suggestions from NASA and. JFL personnel, Aero- 
nutronic  Division of Ford Motor Company submitted proposals t o  
JPL f o r  employin? t h e  bas i c  Ranger spacec ra f t  i n  a v a r i e t y  of 
d i f f e r e n t  missions t o  ob ta in  background engineering i n f o m a t i o n  
about t h e  moon. These were (1) a Ranger Lunar Orbi ter ,  (2) a 
v a r i e t y  of 8-wgh-landing capsule exi:eilsions incl.~i,ing a pene- 
tromzter ca;,si.iie YC) test t h e  s t r e n g t h  of t h e  lunar  su r face ,  and 
(3) a facs imi l e  capsul? t o  t e l e v i s e  photos of t h e  lunar  s u r f a c e  
back t o  ear th .  
(1 Proposal f o r  Lunar Capsule Extensions," Publ icat ion No. Y10631(U), 

A m .  5 

B 
1 
i (Aerrmdtronic, Division of Fcrd Motor Compan,, 

; 



220 

1961 

Apr. 5 I I  Electro-Optical  Device," Publ icat ion No. PLlOOl(U), and 
cont . Proposal f o r  a Design Study of t h e  Ranger Lumr  Orbi t ing 

Spacecraft ,"  Pub l i ca t ion  No. P10671{U), a l l  May 5, 1961.) 

I I  

Apr. 1.0 A.R. Hibbs, Chief of t h e  JPL Science Division, n o t i f i e d  
J . D .  Burke, Ranger P r o j e c t  Manager, of Walter Brown's pro- 
posa l  t o  ob ta in  radar  d a t a  from t h e  moon from Block I1 
spacec ra f t .  (See March 27, 1961.) "I would apprec i a t e  i t  
i f  t h e  program o f f i c e  could look i n t o  t h i s  matter and 
decide whether o r  not  such modif icat ions would be i n  t h e  
b e s t  iaterest of Ranger 3, 4, 5 program. . . .'I (JPL, LOM 
from A.R. Hibbs t o  J .D.  Burke, A p r i l  10, 1961, JFLHF 2 - l l l l a . )  

.- 

i 

i 
+ 

Apr. 1 2  Soviet  Major Yuri A. Gargarin made t h e  f i r s t  success fu l  manned 1 

space f l i g h t  i n  a 108-minute circumnavigation of t h e  e a r t h  
aboard a 5-ton Vostok spaceship. (Aeronautical  and Astro- 
n a u t i c a l  Events of 1961, op. c i t . ,  15.) 

i -  

&is. 18 Responding t o  a r eques t  from t h e  Ranger P r o j e c t  Manager, the 
Spacecraft  In t eg ra t ion  Group informed J . D .  Burke t h a t  a f t e r  
evaluat ion of t h e  radar  telemetry proposal,  two opt ions w e r e  
indicated:  
of t h e  altimeter t e l e m e t r y ,  t h i s  would involve a s u b s t a n t i a l  s l i p  
i n  t h e  f l i g h t  of RA-3; and (2) w i th  d i f f i c u l t y ,  some schedule 
delay,  and a decis ion by A p r i l  24,  i t  would be poss ib l e  t o  modify 
t h e  d a t a  encoder t o  switch out t h e  gamma-ray experiment and 
switch i n  t h e  altimeter telemetry f o r  t h e  last s i x t y  seconds of 
f l i g h t .  (JPL, IOM from Schaeidcrman/Mesnard t o  J.D. Burke, 
A p r i l  18, 1561, JPLHF 2-11Uc. ) 

(1) modify a f f ec t ed  equipment t o  p e r m i t  commutation 

Apr. 24 Upon a request  from J .D.  Burke, W i l l i a m  Fleming of NASA Head- 
qua r t e r s  furnished him a l i s t  of names of ind iv idua l s  who were, 
i n  h i s  cpinion, empowered t o  generate a l a t e  "scrub order" 
(delay of launch) f o r  P ro jec t  Ranger. I n  Washington, D.C. they i 

w e r e  James Webb, Hugh Dryden, Ro',ert Seamans, Abe S i l v e r s t e i n ,  
and General Don Ostrander. 
W. von Braun, J.D. Burke, K. Debus, H. Huetei, and t h e  AMR Ra.,ge 
Safety Off icer .  (JPL, IOM from J.D.  Burke t o  B. Sparks, Ranger 
P r o j e c t  S t a tus  Report No. 3 ,  Apr i l  24, 1961, JPLHF 2-1314.) 

JPL Director  W.H. Pickering requested t h e  Senior S ta f f  t o  re- 
examine t h e  quest ion of "how t o  reduce t h e  space gap, r e l a t i v e  

approaches advanced f o r  a t t a i n i n g  t h i s  o b j e c t i w  would be for- 
warded t o  Washinkton, D.C. (See Apr i l  12 ,  1961.) "We are 
aware, from conversations with a number of you, t h a t  most of 

~ 

I n  t h e  f i e l d  they were W.H. Pickering,  

i 

! 
P 
i 

Apr. 25 

t o  t h e  achievements of t h e  Russians," and t h a t  any p r a c t i c a l  



Apr. 25 
COll t  . 

Apr. 28 

During 
Apr i l  
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you sha re  our convict ion t h a t  t h i s  is a c r i t i ca l  problem of 
n a t i o n a l  importance; f u r t h e r ,  t h a t  w e  can no longer  a f f o r d  
t o  approach it passfve ly  or t o  a t tempt  t o  r a t i o n a l i z e  i t  zway 
through arguments t h a t  no se r ious  gap e x i s t s  when pure ly  
s c i e n t i f i c  achievements o r  a m u l t i p l i c i t y  of space events  
are considered. . . .I1 (JPL, I O N  Irom W.H. Pickering to  
Senior S t a f f ,  Apr i l  25, 1.961, JPLHF 2-1112.)* 

M r .  Harry Wagner of JPL Divis ion 32, Space Sciences,  formulated 
a s impl i f i ed  method f o r  commutating r a d i o  a l t he t e r  r e f l e c t i v i t y  
d a t a  on Ranger Block I1 spacecraf t  t h a t  would n c t  i n t e r f e r e  with 
t h e  gamma-ray experiment. 
t h a t  J .D.  Burke immediately au tho r i ze  the necessary m o d i f i c a t i m s  
i n  a f f ec t ed  spacec re f t  equipment. (JPL, I 9 M  from M.R. Mesnard t o  
J . D .  Burke, Apr i l  28, 1961, JPLHF 2-1113.) 

Therefore,  M.R. Mesnard reconmended 

- Par.,j,er Block I. 
t o  JPL zF+e,r success fu l  compat ib i l i ty  tests with Agena v e h i c l e  
6001. (JPL, 10-S from J . D .  Burke t o  B. Sparks, P ro jec t  S'Latr;s 
Report No. 1, Apr i l  6, 1951, JPLHF 2-1314.) 

The Ranger Block I PTM spacec ra f t  was  re turned  

JPL furnished a dynamic model of t h e  Spacecraf t  t o  LMSD t o  run  
a composite v i b r a t i o n  t e s t  of $gena-spacecraf; adapter ,  the 
spacecraf t  and t h e  shroud. 
s t r u c t u r a l  i n t e g r i t y  of t h e  asser.bly under simulated v e h i c l e  
v ib ra t ion .  Resul t s  ind ica ted  th.at t h e  assembly w a s  s t r u c t u r a l l y  
sound, and t h e  spacec ra f t  dynamic model w a s  s e n t  t o  LMSD's Santa 
Cruz test  base  f o r  use i n  Agena s ta t ic  f i r i c g  tests. 
Pro jec t :  Annual Report f o r  1961, op. c i t . ,  90.) 

Tests were conducted t o  cbeck t h e  

(The Ranper 

A demonstration of ground cooling of t h e  shroud under simulated 
spacec ra f t  power d i s s i p a t i o n  w a s  given a'; Lockheed (Van Nuys) 
using n cool ing b lanket  and a convection system. (JPL, Engi- 
neer ing Documear: No. 333, Revised, Rawer Launch Vehicle 
I n t z z r a t i o n  Summary, W.J. Lane, D.J .  S t e lma ,  June 2 7 ,  1967, 16.)  

Assembly and t e s t i n g  of t h e  RA-2 spacecraf t  proceeded smsothly 
several weeks ahcad of schedule. 
system t e s t i n g  , and accumulated ap9roximately 100 hours of 

By t h i s  d a t e  it had completed 

* 
Surveying t h i s  per iod from other  sources  some years  later,  Vernon 

"My impression is t h a t  t h e  wound i n f l i c t e d  by t h e  Sputniks Van Dyke r e f l ec t ed :  
on our na t iona l  pr ide  came t o  smart more and more as t h e  months went by, be- 
coming unbearable i n  t h e  sp r ing  of 1961 when Kemedy--also inf luenced by o the r  
motives--recommended t h e  expansion and acce le ra t ion  of t he  [space] program." 
(Vernon Van Dyke, Pr ide  and Power: The Rat ionale  of: the  Space Prograin, Urbana, 
I l l i n o i s :  Uiiiversity or' I l l i n o i s  Press ,  1964, 144.) 
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During 
Apr i l  
cont . 

Hay 1 

operat ion t i m e .  Two malfunctions i n  t h e  power system w e r e  
uncovered during these tests: "The f i r s t  . . . w a s  a t ran-  
s i s t o r  f a i l u r e  i n  t h e  telemetry c i r c u i t r y  of t h e  power switch- 
l o g i c  subassembly. 
screw which was longer than clearances allowed, 
i n t e r m i t t e n t l y  touched a terminal  and caused t h e  communications 
converter  t o  go i n t o  i t s  overload mode of operation. , . I '  At 
t h e  end of t h e  month RA-2 w a s  t r a n s f e r r e d  t o  t h e  STL magn-. st test 
f a c i l i t y  a t  Malibu and spacec ra f t  magnetic f i e l d  c a l i b r a t i o n  w a s  
accomplished. (JPL, Space Programs Summary No. 37-9, Vol. I, 
op. c i t . ,  13.) 

The second w a s  caused by a cover mounting 
The screw 

Ranger Block 11. Assembly of t h e  R4-3 PTM was begun. The JPL 
l iquid-propel lant  mid-course motor and t h e  ADF lunar  capsule 
w e r e  civailable; however, o the r  components remained i.n q u a l i f i -  
c a t i o n  test. "Some la te  d e l i v e r i e s  are now expected and i t  i s  
l i k e l y  t h a t  a p a r t  of t h e  va lue  of t h e  RA-3 PTM w i l l  be l o s t  
because t h e r e  w i l l  not be enough t 5 m e  t o  i nco rpora t e  changes 
between tests of t h e  PTM and [assembly] of t h e  a c t u a l  RA-3 
flight s p a c e c r a f t  . I '  (JPL Space Proarains Suiuulilry No. 37-9, 
Vol. 11, OP- c i t . ,  4.) (Figure 37.) 

The Aeronutronic capsule  p r o j e c t  f o r  Ranger Block I1 spacec ra f t  
w a s  "approximately me nonth late [behind schedule] and $300,000 
overrun; w e  are pre2ared t o  cover t h e  overrun and ADF expects 
t o  recover t h e  s l i p . "  <JPL, P r o j e c t  S t a t u s  Report No. 1, 
loc .  c i t . )  

The f i r s t  t h r e e  sta2ic tests of t he  lune capsule  sol id-propel lant  
retro-motor were conducted by t h e  Hercult firm. Although one 
test w a s  success fu l ,  d i f f i c u l t i e s  were encountered with t h e  engine 
t h r o a t  and rocket  casing. (JPL, Space Programs Summary No. 37-9, 
V o l .  11, op. c i t . ,  23.) 

Samuel Snyder, NASA Headquarters, requested DOD downrange support  

Defense Research and Engineering, t o  Robert C. Seamans, J u l y  10, 

I 
of P ro jec t  Ranger from a DOD-furnished instrumented ship.  
(Snyder's letter c i t e d  i n  let ter from Harold Brown, Director  of 

1961.) 

I 
! 

JPL  awarded a con t r ac t  t o  American Missile Products Corp. f o r  
t he  f a b r i c a t i o n  or' subassemblies f o r  f i v e  CC&S systems f o r  
Block I1 Ranger spacecraf t .  
had a! ready been f ab r i ca t ed  in-house. 
(JPL, >pace Programs Summary No. 37-11, Vol. 11, f o r  t h e  period 
Ju ly  1, 1961 t o  September 1, 1961, 7.)  

Pour of t h e  JPL-designed u n i t s  
(See During February 1961.) 

i 

1 A 
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Figurb 37: Ranger Block II lunar capsule system. 
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May 1 
cont. 

May 2 

May 4 

May 5 

May 7 

May 8 

May 9 

May 10 

A JPL con t r ac t  w a s  awarded t o  Hallamore E lec t ron ic s  Divis ion 
t o  design, f a b r i c a t e ,  tes t  and i n s t a l l  a DSIF prototype S-band 
r ad io  system a t  t h e  Goldstone s t a t i o n .  The ob jec t ive  of t h e  
prototype program w a s  t o  test and v e r i f y  an KF system trans-  
l a t i o n  from L-band t o  S-band t h a t  was  planned f o r  eventual  
incorporat ion a t  a l l  DSIF s t a t i o n s .  
Summary No. 37-15, Vol. 111, f o r  t h e  period March 1, 1962 t o  
May 1, 1962, 14.) 

To ta l  add i t fona l  c o s t  in overrun f o r  t h e  ADF l una r  capsule  
development e f f o r t ,  including four  subcontracts  w a s  estimated 
a t  $968,068. 
Report dated May 1, 1961 by L.C. Pehl, JPL, uTpLHF 2-1204.) 

(JPL, Space Progrems 

(JPL Conference a t  Aeronutronic, Conference 

Ground r u l e s  f o r  a JPL study on acce le ra t ing  t h e  Nat ional  Space 
Program w e r e  es tabl ished.  The study w a s  scheduled f o r  completion 
by June 1, 1961. (JPL, I O M  from W.H. Pickering t o  Senior S t a f f ,  
May 2, 1961, JPLHF 2-294.) c. - 

Ranger Agena-B v e h i c l e  6002 completed t h e  manufacturing c y c l e  
a t  LMSD. 

Systems tests of t h e  Ranger 1 spacecraf t  w e r e  completed a t  JPL. 
(Aeronautical and Astronaut ical  Events of 1461, OP. c i t . ,  20.) (Figure 38.) 

Oran N i c k s  and Ben Milwitzky of OSFP i n  NASA Headquarters v i s i t e d  
JPL f o r  a review of t h e  f l i g h t  readiness  of RangEr 1. 
veh ic l e  w a s  accepted by NASA f o r  shipment t o  AMR. 
from J .D.  Burke t o  B. Sparks, Ranger P r o j e c t  S t a t u s  Report No. 5, 
May 8, 1961, JPLHF 2-1314.) 

The 
(JPL, I O M  

Ranger 1 spacec ra f t  w a s  unloaded a t  AFMTC and t r ans fe r r ed  t o  t h e  
systems t e s t  area a t  Hangar AE. " I n i t i a l  tests d i sc losed  a 
number of minor problems, some of which were recurrences of 
previous t ro- ible  and some of which, c h i e f l y  i n  GSE, were t h e  
r e s u l t  of t r apspor t  damage. . . ." (JPL, Space Programs Summary 
Mo. 37-10, Val, I, OP. c i t . ,  3 . )  

I I n  order  t o  overcome a continuing manpower shortage,  t h e  Systems 
Division a t  JPL  was assigned r e s p o n s i b i l l t y  f o r  guiding and co- 
ordinat ing t h e  Laboratory's  spacec ra f t  s t e r i l i z a t i o n  program. 
(JPL, I O M  from B. Sparks t o  Senior S t a f f ,  May 9,  1961, JPLHB 2-295.) 

JPL recommended t o  NASA t h a t  Contract NASw-81, with the Cal i fo rn ia  

d i r ec t ed  toward d e s i p ,  construct ion,  and t e s t i n g  of a l u c a r  
seismograph system, includfng study of a c t i v e  systems f o r  use i n  

I n s t i t u t e  of Technology, f o r  " t h e o r e t i c a l  and experimental research 8 
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I 1  May 10  conjLnction wi th  roving veh ic l e s  . . . receive a d d i t i o n a l  
cont  . funding f o r  t h e  next  f i s c a l  year  wi th  no change i n  t h e  scope 

of work. (JPL, let ter from D r .  Hibbs t o  D r .  Sonet t ,  NASA OSFP, 
May 10,  1961, JPLHF 2-1116a.) 

Pres ident  John F. Kennedy appoved  a n  adminis t ra t ion  program 
which set  a manned luna r  landing goa l  as i t s  c e n t r a l  f ea tu re .  
(H i s to r i ca l  Origins  of NASA's Launch Operations Center t o  Ju ly  1, 
- 1962, op. c i t . ,  225.) 

May 12  A NASA Agena-B Management Meeting w a s  he ld  a t  Marshal l  Space 
F l i g h t  Center. A po r t ion  of t h e  conference w a s  devoted t o  
i n t e r -  and intra-agency management real igrment  occasioned by 
GMI 4-1-1 ( see  January 19,  1961),  and d iscuss ion  ind ica t ed  
t h a t  new working r e l a t i o n s h i p s  were n o t  y e t  f i r m :  
t h a t  t h e  r e l a t i o n s h i p  between MSFC and JPL has no t  y e t  been 
es tab l i shed .  Major Albert  r e i t e r a t e d  repea ted ly  t h a t  t h e  A i r  
Force wants t o  see t h e  PDP before  formal submission t o  NASA 
Headquarters. 
t h i s  des i r e .  
f a c t  t h a t  they had a long process  t o  go through be fo re  they could 
submit t h e i r  po r t ion  of t h e  PDP t o  t h e  P ro jec t  Manager. . . . 
GSFC has not  y e t  resolved how they  w i l l  handle  t h e  P ro jec t  man- 
agers .  . . . (Trip Report by Gordon Kautz, NASA Agena-B Management 
Meeting held a t  Marshall  Space F l i g h t  Center ,  May 12, 1961, 
JPLHF 2-493.) 

"MSFC s t a t e d  

No one on t h e  NASA s i d e  of t h e  house acknowledged 
Also s t a t e d  i n  t h e  meeting by Marshall  was t h e  

May 15  ZPL informed LMSD t h a t  i n  t h e  event  of disagreement between STL 
and LMSD over computed Ranger t r a j e c t o r i e s  and guidance s e t t i n g s ,  
t h e  STL f i g u r e s  wou3.l have precedence. 
t o  be certif ied by MSFC; r e l e a s e  of t hese  f i g u r e s  w a s  now one 
month late.  (JPL, I O M  from J . D .  Burke t o  B. Sparks, Ranger 
P ro jec t  S t a tus  Rsport  No. 6, May 15, 1961, JPLHF 2-1314.) 

F i n a l  f i g u r e s  would have 

May 16 JPL revised p ro jec t  p r i o r i t i e s .  F i r s t  p r i o r i t y  w a s  accorded 
hanger F l igh t s  1, 2 -  3 ,  snd Mariner [Centaur] 1962--Venus; second 
p r i o r i t y  w a s  assigned Ranger F l i g h t s  4 and 5 ,  and Surveyor; and 
t h i r d  p r i o r i t y  was Mariner B. (JPL, I O M  from B. Sparks t o  A l l  
Personnel,  May 16, 1961, JPLkF 2-296.) 

May 20 JPL Functional Desib.1 Spec i f ica t ion ,  Revision C ,  f o r  Block I1 
spacec? -ft ,was re leascd .  
3, 4 ,  and 5 w a s  724.25 lb s .  (See MaTch 1, 1961 and December 1, 
1960.) QYL Spec i f i ca t ion  lU345-4-130C, r'unctional Spec i f i ca t ion  
Design Parameters - 9  May 20, 1961, 15.) 

Gross wdght- now es t ab l i shed  f o r  Rangers 
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May 22 The NASA Space Sciences S teer ing  Committee m e t  i n  Washington, 
D.C. ' ' to enable  a group of s e l ec t ed  consul tan ts  t o  review t h e  
pro jec ted  expansion of t h e  space program a t  an e a r l y  s t a g e  of 
t h e  th inking ,  and t o  g ive  NASA t h e  b e n e f i t  of t h e i r  ideas  
before  t h e  new program has been frozen." 
sc ience  po l i cy  w a s  evaluated. (NASA, "Notes on a Meeting of t h e  
Space Sciences Steer ing  Committee wi th  Se lec ted  Consul tants  t o  
R e v i e w  a Proposed Expansion of t h e  Space Program," May 22, 1961, 
JPLHF 2-1945; a l so ,  Memo f o r  t h e  Administrator from H.E. N e w e l l ,  
enclosing Report [of Ccnsul tants] ,  May 24, 1961, JPLHF 2-1946a 
and 2-1946b. ) 

Basic phys ica l  

May 24 "Headquarters advised four  more Rangers t o  be  done in-house a t  
JPL." (N.W. Cunningham, Ranger Program Chronology, loc .  c i t . )  

Ranger P ro jec t  Development P lan  (PDP) w a s  re leased  i n  conformance 
wi th  requirements of GMI 4-1-1. To ta l  c o s t  of t h e  e x i s t i n g  f ive-  
f l i g h t  program w a s  estimated a t  $100 mi l l i on .  Primary ob jec t ives  
of t h e  p r o j e c t  w e r e  spec i f i ed  as: "(a) t o  c r e a t e  and t e s t  a new 
spacecraf t  design whose f ea tu res  can be  exploi ted i n  t h e  per- 
formance of l una r  and in t e rp l ane ta ry  f l i g h t  missions,  and (b) 
using t h i s  spacecraf t  t o  perform two c l a s ses  of s c i e n t i f i c  ex- 
periments: 
f i e l d s  and t h e  s o l a r  atmosphere wi th in  one m i l l i o n  m i l e s  of t h e  
Earth;  and second, a group of measurements of lunar  c h a r a c t e r i s t i c s  
c lose  t o  and on t h e  su r face  of t he  moon." 
f a c t o r  es t imated f o r  combined launching veh ic l e  and spacec re f t  
performance i n  f i v e  f l i g h t s  were 0.15, 0.35, 0.24, 0.40, and 
0.56, respec t ive ly .  (Ranger P ro jec t  Development P lan ,  op. cit., 
1-2, and 35.) 

f i r s t  a group of measurements dea l ing  with p a r t i c l e s ,  

The assumed r e i i a b i l i t y  

R.C. Hastrup n o t i f i e d  a f f ec t ed  JPL  personnel  t h a t  experience 
wi th  t h e  three-s tep spacec ra f t  s t e r i l i z a t i o n  program indica ted  
t h a t  f u t u r e  developments should be geared tcMard a reduct ion of 
s t e p s ,  eventua l ly  by heat ing t h e  e n t i r e  asszmbled spacec ra f t  
"although such a procedure i s  not  f e a s i b l e  f o r  Ranger spacec ra f t  
due t o  t h e  stare-of-the-art  and schedule  l i m i t a t i o n s ,  continued 
emphasis should be placed on t h e  use of hea t  f o r  s t e r i l i z a t i o n ,  
e spec ia l ly  a s  appl ied t o  gross  assemblies containing a s  many 
components a s  possible .  I n  t h i s  way t h e  d i f f i c u l t  and t i m e  
consuming aiethods of [ l i q u i d  t reatment  in] steri le assembly 
can be  minimized and w t  w i l l  be  i n  a much b e t t e r  pos i t i on  t o  
accomplish t h e  u l t ima te  goa l  of  p lane tary  spacec ra f t  steril- 
izat ion."  (JPL, IOM from R.C. Hastrup t o  Di s t r ibu t ion ,  May 24, 
1961, JPLHP 2-1118.) 
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May 25 JPL n o t i f i e d  NASA of t he  s t e r i l i z a t i o n  procedures intended f o r  
use on t h e  RA-3 mission. 
t h e  approval of t h e  Associate Administrator i n  accordance with 
NASA memorandum from t h e  Off ice  of t h e  Administrator,  dated 
23 December, 1960." (JPL, le t ter  from C . I .  Cummings t o  
D r .  R.C. Seamans, May 25, 1961, JPLHF 2-1119.) 

"These procedures are submitted f o r  

I n  a s p e c i a l  message del ivered before  a j o i n t  s e s s i o n  of Congress, 
President  Kennedy c a l l e d  f o r  a n a t i o n a l  dec i s ion  f o r  "achieving 
t h e  goal ,  before  t h i s  decade i s  ou t ,  of landing a man on t h e  moon 
and r e tu rn ing  him s a f e l y  t o  t h e  earth." 

May 26 A t l a s  booster  I l l - D  w a s  del ivered t o  AMR f o r  t h e  Ranger 1 launch. 
(NASA-Agena-B Management Meeting #2, MSFC, June 6,  1961, JPLHF 
2-1131, 2.) 

May 29 Using LMSD and Convair i npu t s ,  i n i t i a l  STL Range1 t r a j e c t o r y  cal-  
cu la t ions  were released.  
Block I1 t r a j e c t o r i e s ,  a 106-lb payload (spticecraft)  weight 
i nc rease  f o r  t.he RA-3 Agena v e h i c l e  could be accommodated. 
JPL Block I1 weight reduct ion e f f o r t  had been, f o r  t h e  most p i t r t ,  
unnecessary (see March 1 and May 20, 196 i ) .  (JPL, I O M  from 
J.D. Burke t o  B. Sparks, Ranger P ro jec t  S t a t u s  Report No. 8,  
May 29, 1961, JPLHF 2-1314.) 

Findings ind ica t ed  t h a t  f o r  Ranger 

The 

Agena B v e h i c l e  6001 completed s y s t e m  test and w a s  accepted by 
t h e  A i r  Force a t  LMSD. 

May 30 Agena B v e h i c l e  6001 w a s  del ivered a t  AMR and t r a n s f e r r e d  t o  
Hangar E. (NASA-Agena-B Management Meeting #2, MSFC, loc .  c i t  .) 

During Ranger Block TI. Assembly of t!ie RA-3 spacec ra f t  bus s t r u c t u r e  b 
began. (JPL, Space Programs Summary No.  37-10, Vol. I, op. c i t , ,  f 
7-a. * L 

i 
Simulated luna r  landing tesrs were conducted a t  Goldstone Lake 
with ADF luna r  capsules.  
a i r c r a f t  using both dummy and operat ing landing spheres aL a 
ve1ocit.y of 230 f t f s e c ,  20 and 45 degree impact, OG both hard 
f l a t  and rocky surfaces .  
a f t e r  drops i n t o  a rocky a rea ;  however, a f t e r  drops onto t h e  
f l a t  d e s e r t  f l o o r  "all th ree  impact l i m i t e r s  per fomed t h e i r  
required funct ion,  t h a t  of protect ing everything within." 

Five drops were made from a T-28 

4 
a 
I Landing spheres  did not  o p e r a t e  

(JPL, 
Space Programs Summary No. 37-10, Vol.  I T ,  op. cit., 19, 23.) 4 

& 
2 
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During 

cont . May 

During 
May 
cont  . 

June 1 

June 2 

June 5 

A t  t h e  end of t h e  month a v i s i t  was conducted a t  t h e  Wiley and 
Ryan f a c i l i t i e s  t o  review progress  on t h e  r ad io  altimeter. 
(See March 31, 1961.) The Wiley altimeter w a s  found t o  be  
approximately two weeks ahead of schedule,  and an  altimeter 
i n  a near - f l igh t  conf igura t ion  operated s a t i s f a c t o r i l y  during 
tests, Consequently, a dec is ion  w a s  made t o  d iscont inue  t h e  
p a r a l l e l  development program; t h e  Ryan work w a s  terminated on 
June 2 ,  and Wiley Elec t ronics  w a s  d i r ec t ed  t o  proceed wi th  
f a b r i c a t i o n  of t h e  necessary f l i g h t  u n i t s .  (w., 35.) 

_1_ DSIF. A mobile t racking  s t a t i o n ,  cons is t ing  of several trailers 
housing e l e c t r o n i c  equipment and a small trailer-moucted antenna, 
t o  be  used f o r  obtaining t racking  d a t a  on Ranger o r b i t a l  in- 
j e c t i o n ,  was posi t ioned a t  i ts  s i te  near  t h e  DSIF Johannesburg 
s t a t i o n .  (JPL, Space Programs Summary KO. 37-10, Vol. I ,  s, &., 66.) 

F a c i l i t i e s .  A Spacecraf t  Assembly F a c i l i t y  (SAF) containing 
necessary a i r  condi t ioning and spec ia l i zed  t e s t i n g  equipment 
w a s  completed a t  JPL. Ranger operat ions were t r ans fe r r ed  t o  
t h e  new bui ld ing  from thn, temporary f ac i l i t i e s  where assembly 
and t e s t i n g  had been conducted. (The Ranger Pro jec t :  Annuai 
Report f o r  1961, op. c i t . ,  331.) 

NASA Headquarters completed guide l ines  f o r  proceeding "with 
plans f o r  add i t iona l  Ranger missions." 
of t h i s  p r o j e c t  extension was  t e n t a t i v e l y  scheduled f o r  June 26, 
1961. (NASA, Memo f o r  Ass i s t an t  Director of Lunar & Plane tary  
Programs from 0 . k .  Nicks, Chief,  F l i g h t  Systems, Off ice  of Lunar 
5: Plane tary  Programs, June 1, 1961, JPLHF 2-1487a and 2-1487b.) 

Formal NASA approval 

NASA Headquarters requested t h a t  JPL review plans f o r  a poss ib l e  
extension of t h e  Ranger Program, Ranger a l t e r n a t e  capsules  and 
o r b i t a l  c a p z b i l i t i e s ,  gu ide l ines  f o r  payload developmwts, and 
f l i g h t  schedules.  (NASA, TWX from E.M. Car t r igh t  t o  W.H. Picker'-- 
June 2, 1961, JPLHF 2-1486.) 

I n  t h e  Ranger P ro jec t  S t a tus  Report tc:  t h e  Laboratory Deputy 
DTrector, J . D .  Burke s t a t e d  t h a t  a s p e c i a l  performance meeting 
held a t  UfSD confirmed t h a t  an add i t iona l  164 !.bs were now avail- 
a b l e  on RA-1 and 116 l b s  on RA-3 (Elock I and Block I1 Kanger 
spacec ra f t )  r e s u l t i r q  i n  t o t a l  spacecraf t  weights of 524 l b s  and 
841 l b s  respec t ive ly .  This add i t iona l  "capab i l i t y  is uriexploit- 
ab le .  . . a t  t h i s  l a te  date." (See March 1, 1961.) He a l s o  
noted t h a t  t h e  program f a r  t h e  RA-3 t e rmina l  yaw maneuver had 

.- 
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June 5 
cont . 

June 8 

been increased f r o n  60 - 120' " to  a i d  v td icon  poin t ing  i n  case 
of inadvertent  [ l una r ]  flyby." (JPL, I O M  from J . D .  Burke/ 
G.P. Kautz, t o  B. Sparks, Ranger P ro jec t  S t a tus  Report No. 9 ,  
Jclne 5 ,  1961, JPLHF 2-1314.) 

D r .  Abe S i l v e r s t e i n ,  NASA Direc tor  of the Off ice  of Space F l igh t  
Programs, t e s t i f i e d  before. t h e  Senate  Committee on Aeronautical  
and Space Sciences t h a t  t h e  emphasis i n  NASA's  unmanned lunar  
program was t o  support  a manned l imar  landing program: "Before 
we land man on t h e  moon, i t  is  extremely important t h a t  w e  f i n d  
ou t  what t h e r e  i s  oc t h e  su r face  of t h e  moon, what r ad ia t ions  
might be encounttxed the re ,  t h e  type  of geographical  contours 
w e  w i l l  f i n d ,  t h e  materials, whether t h e  lunar su r face  i s  dus t ,  
whether t h e r e  are any a c t i v e  materials on t h c  moon's sur face .  
To do t h i s  w e  are sending up a series of spacec ra f t  Fn t h i s  order :  
f i r s t ,  t h e  Ranger, then Surveyor, and then  t h e  Prospector ,  i n  
chronological  order." 
.-* on. c i t . ,  64 . )  

(NASA Authorizat ion €or  F i s c a l  Year 1962, 

June 3 D r .  Abc S i l v e r s t e i n ,  Director  of t h e  NASA Off ice  of Space F l igh t  
Programs, informed JPL Direc tor ,  D r .  W i l l i a m  P icker ing ,  t h a t  

lunar  landing may make add i t iona l  funding a v a i l a b l e  i n  FY 1962 
f o r  cu r ren t  lunar  projects ."  S i l v e r s t e i n  ind ica ted  t h a t  a four- 
f l i g h t  extension of t h e  Ranger Program w a s  contemplated by Head- 
qua r t e r s ;  one f l i g h t  t o  occur i n  l a t e  calendar  year  1962, and 
t h e  remaining t h r e e  i n  '1963. 
pursue a United. S t a t e s  manned lunar  landing program had crea ted  
*'a need f o r  ea r ly  d a t a  on t h e  su r face  topography and Lsrdness of 
t h e  moon, and it  is deemed Ces i rab le  t o  extend t h e  use  ,f Ranger 
developments toward t h i s  end. I n  add i t ion  t o  obta in ing  usefu l  
d a t a  a t  an earlier da t e ,  t h e  four-shot extension should a f fo rd  a 
better opportuni ty  f o r  Ranger p ro jec t  success ,  and a corresponding 
contr ibut ior .  t o  na t iona l  p r e s t i g e  during t h e  e a r l y  phase cf our 
lunar  program." JE'L was d i rec t ed  t o  examine two types of payloads 
f o r  t h e  Ranger foliow-on: (1) a high-powered t e l w i s i o n  system 
"capable of producing very high-resolut ion p i c t u r e s  of t h e  lunar  
su r face  as t h e  Ranger spacecraft: approaches t h e  moon," and (2 j  
one t h a t  would produce d a t a  on t h e  hardness of t h e  lilnar sur face ,  
such as a penetrometer capsule.  Recomrcendations on these  pay- 
loads ,  a l t e r n a t e  bus experiments, and estimates on c o s t s  and 
level of e f f o r t  vere t o  be presented t o  Headquarters personnel 
a t  a meeting scheduled f o r  June 21. (NASA, letter from A. S i lver -  
s t e i n  t o  W.H. Pickering,  June s 196J., JPLHF 2-350; a h o y  le t te r  
from A. S i l v e r s t e i n  t o  W.H. Pickering,  June 1 4 ,  1961, JPLHF 
2-1129. ) 

increased n a t i o n a l  emphasis on t h z  s t e p s  ieading t o  a manned II 

H e  observed that the  dec is ion  t o  

. .  

c 
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June 9 
cont  . JPL requested c l a r i f i c a t i o n  of e x i s t i n g  launch scheduling sup- 

p o r t  commitments by AFMTC, and f o r  a NASA-DOD agreement t o  
r e so lve  c o n f l i c t s  i n  commitments, p a r t i c u l a r l y  where they inbolve 
A i r  Force p ro jec t s .  
Seamans, June 9 ,  1961, JPLHF 2-1451.) 

(JPL, let ter from W.E. Pickering t o  R.C. 

June 14 Operational procedures f o r  a Spacecraf t  D a t a  Anal j s i s  Team (SDAT) 
f o r  t h e  RA-1 space f l igh t  w e r e  es tab l i shed  a t  JPL. (JPL, TOH from 
A.E. Dickinson t o  M.S. Johnson, June 14, 1961, JPLHF 2-1130.) 

Junc 19 NASA consul tan t  D r .  Hirold Urey of t h e  Universi ty  of Ca l i fo rn ia  
i n  San Diego, infoi-med D r .  Homer E .  N e w e l l ,  Di rec tor  of OSS, 
t h a t  s c i e n t i s t s  would l i k e  t o  see a Ranger "land i n s i d e  a l a r g e  
crater o r  perhaps more than one l a r g e  crater." 
candidate  w a s  "Alphonsus . . . a very i n t e r e s t i n g  crater because 
Kozyrev has  observed gases coming from i t s  i n t e r i o r .  . . . 
(Let te r  from Harold C. Urey t o  Homer E.  N e w e l l ,  June 19, 1961, 
JPLHF 2-1948.) (See November 3, 1958.) 

H i s  f i r s t  

I t  

June 21 A meeting w a s  he ld  wi th  r ep resen ta t ives  of NASA and C . I .  Cummings 
and P. Eckman of JPL, i n  Washington, D.C. t o  evz lua te  those aspec ts  of 
t h e  proposed Ranger follow-on program c i t e d  i n  S i l v e r s t e i n ' s  letter of 
June 9. 
t h e  cons t r a in t s  imposed i n  t h e  use  of t h e  Atlas-Agena-Ranger con- 
f igu ra t ion ,  t h e  most t imely c o r t r i b u t i u n  Ranger could make t o  
t h e  manned lunar  program w a s  t o  implement a high r e so lu t ion  tele- 
v i s i o n  impacting mlssion, using a s tandard Rangzr bus,  from which 
s u f f i c i e n t  knowledge of t h e  lunar  topography could be  gained t o  
ailow a determinat ion o i  t h e  gross  e f f e c t s  on lunar  landing 
vehic les .  And i n  l i g h t  of t h e  s h o r t  development t i m e  proposed, 
and t h e  considerable  work t h a t  had a l ready  been done on v id icon  
equipment f o r  Ranger Block I1 spacec ra f t  by RCA and JPL, a 
dec is ion  w a s  also made t h a t  a development program with RCA would 
probably r e s u l t  i n  achieving t h e  des i red  TV subsystem at  t h e  
earliest  d a t e ,  (JPL, "Ranger History," prepared f o r  Congressional- 
Hearings, t ransmit ted Apr i l  23, 1964 t o  W.H. Pickering from 
J . W .  McGarrity, 18, JPLHF 2-458; a l s o ,  JPL, TOM from C . I .  Cummings 
t o  J .D.  Burke, Ju ly  5, 1961, JPLHF 2-1157.) 

The extensiqn w a s  approved. A dec is ion  was reached t h a t ,  g iven 

June 22 C . I .  Cummings n o t i f i e d  J . D .  Burke t k a t  t e n t a t i v e  f l i g h t  schedule 
es tab l i shed  f o r  t h e  Ranger follow-on f l i g h t s  was:  

RA-6 December 1962 
RA-7 February 1963 
RA-8 Apr i l  1963 
RA-9 June 1963 

(JPL, I O M  from C . I .  Cumniings t c  J . D .  Burke, June 22, 1961, JPLHF 
2-1132. A t  t h i s  t i m e  lunar  sof t - landing Surveyor f l i g h t s  were 
scheduled t o  begin i n  August 1963.) 
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June 22 The JPL Data Handling Committee (see During February 1961) re- 
cont . leased i ts  r e p o r t  on d a t a  handling requirements and c a p a b i l i t i e s  

a t  JPL. An accompanying o r a l  r e p o r t  made t o  t h e  Director  of t h e  
Laboratory recommended t h a t  (1) JPL ob ta in  a g r e a t e r  d a t a  pro- 
cessing c a p a b i l i t y ,  (2) a new f a c i l i t y  be constructed which would 
be designed f o r  ope ra t iona l  d a t a  handling and f l i g h t  operat ions,  
(3) t h e  e n t i r e  f a c i l i t y  be housed i n  a s i n g l e  bui lding,  ( 4 )  work 
on t h e  new f a c i l i t y  be i n i t i a t e d  immediately because of t h e  short-  
ness of t i m e  remaining before  e x i s t i n g  JPL c a p a b i l i t i e s  would be 
overtaxed, and (5) an o r g a n i z a t i m  be created t o  plan,  organize 
and manage f u t u r e  systematic growth i n  JPL d a t a  handling oper- 
ations. These recommendations, coupled with an e s t ab l i shed  
Surveyor P ro jec t  requirement f o r  a Data Operations and Command 
F a c i l i t y ,  r e s u l t e d  i n  a f i rm JPL commitment t o  e s t a b l i s h  a s i n g l e ,  
cen t r a l i zed ,  Space F l i g h t  Operations F a c i l i t y  (SFOF) a t  t h e  Lab- 
oratory.  (JPL, Space Programs Summary No. 37-20, Vol. V I . ,  
loc .  c i t . )  

June 23  J .D.  Burke n o t i f i e d  t h e  Laboratory Depu.;-v Director  t h a t  r ecen t  
meetings revealed continuing d i f f i c u l t i e s  i n  t h e  management 
of Ranger t r a j e c t o r y  a f f a i r s .  
Burroughs, GE, LMSD, STL, AFSSD, MSFC, JPL, and AFMTC are 
p r e t t y  complicated and misunderstandings and delays are f r e -  
quent. 
j e c t o r y  wrung out  and c e r t i f i e d  i n  t i m e  f o r  t h e  shoot." 
w a s  s t i l l  scheduled t o  be launched i n  Ju ly  as e s t ab l i shed  on 
June 15, 1960.) (JPL, I O M  from J.D.  Burke tc B. Sparks, P r o j e c t  
S t a tus  Report No. 12, June 23, 1961, JPLHF 2-1314.) 

"The i n t e r f a c e s  among GD-A, 

It w i l l  be  a t i g h t  squeeze t o  g e t  t he  f i n a l  RA-1 tra- 
(RA-1 

June 26 NASA Headquarters approved t h e  JPL s t e r i l i z a t i o n  procedures 
proposed f o r  t h e  RA-3 mission on t h e  condi t ion t h a t  "one of t h e  
seve ra l  a v a i l a b l e  s p o r i c i d a l  agents supe r io r  t o  a lcohol  b e  em- 
ployed f o r  decontamination of mating su r faces  during t h e  course 
of f i n a l  assembly and t e s t i n g  operations." (NASA, letter f r o n  
R.C. Seamans t o  W.H. Pickering, June 26, 1961, JPLHF 2-1705.) 
(See May 25, 1961.) i 

Ranger f l i g h t s  were "proposed t o  f i l l  t h e  gap between t h e  p re sen t  

; 

i' 
1 
1 

June 28 Ray Hzacock informed C . I .  Cummings t h a t ,  s i n c e  t h e  follow-on 

Ranger series and Surveyor t o  provide information needed i n  t h e  
manned lunar program," t h e  prime mission w a s  considered t o  be 
obtaining high r e s o l u t i o n  photography of t he  lunar  surface.  
These p i c tu re s  are t o  be taken wi th  two cameras workitig alter- I 1  

na te ly  t o  i n s u r e  t h a t  maximum r e s o l u t i o n  and r e l i a b i l i t y  are j 
i - 
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June 28 obtained. While one camera i n  being readout,  t h e  other  w i l l  be 
cont . erased and prepared f o r  exposure. 

system have a 600 l i n e  - 0.33 second frame with a square format. 
A video bandwidth of at  least  432 Kcps w i l l  be required f o r  equal 
hor izonta l  and vertical resolut ion.  This system w i t h  only nominal 
op t ics  and s h u t t e r  speed requirements can provide p ic tures  of t h e  
lunar  sur face  with b e t t e r  than 0.5 foot  resolution." Heacock con- 
t inued t o  recommend t h a t  RCA be considered as a s ing le  source 
contractor  f o r  t h e  TV system in l i g h t  of t h e  proposed accelerated 
f l i g h t  schedule beginning in l a te  1962, and the  importance of t h e  
mission t o  Apollo. 
June 28, 1961, JPLHF 2-1156.) 

It i s  proposed t h a t  t h e  IT 

(JPL, I O M  from R. Heacock t o  C . I .  Cummings, 

June 30 C . I .  Cummings, JPL Manager of Lunar Programs, del ivered copies 
of t h e  Preliminary Development Plan f o r  t h e  Ranger follow-on 
missions t o  EASA Headquarters. Se lec t ion  of RCA f o r  t h e  TV 
subsystem w a s  confirmed, and JPL w a s  ins t ruc ted  t o  proceed on 
a d i r e c t  procurement of Ranger follow-on TV subsystems from 
t h e  RCA Astro-Electronics Division. (JPL, "Ranger History," 
prepared f o r  Congressional Hearings, loc.  c i t . ;  and JPL, I O M  
from Charles H e m l e r  t o  F i l e  2647, July 14, 1961, JPLHF 2-1704.) 

and Edgar Cortr ight  concerning t h e  degradation of Block I1 
vidicon s e n s i t i v i t y  occasioned by hea t  s t e r i l i z a t i o n ,  Cor t r igh t  
authorized JPL "to u t i l i z e  a more s e n s i t i v e  vidicon and t o  employ 
those s t e r i l i z a t i o n  procedures which are technice l ly  compatible 
with obtaining t h e  maximum information per ta in ing  t o  t h e  lunar  
surface." (NASA, le t ter  from E.M. Cortr ight  t o  C.I .  Cummings, 
June 30, 1961, JPLHF 241453.) 

In response t o  fu r the r  conversations between C . I .  Cummings 

Ranger Agena B veh ic l e  6003 completed manufacturing a t  I S C , *  
Sunnyvale, Cal i fornia .  

During 
June 

Ranger Block I. 
A t l a s  l l l D  w e r e  mated on Stand 12 a t  t h e  Cape and p r e f l i g h t  
tests began. (Figure 39.1 

The Ranger RA-1 spacecraf t ,  Agena B 6001, and 

Ranger Block 11. The RA-3 omni-antenna design and f ab r i ca t ion  
of t h e  f i r s t  u n i t  w a s  completed. 
on t he  Pioneer I V  antenna configuration, consis t ing of a s e m i -  
conical  ground plane with a spike-like dr iven element. 
Space Programs Summary No. 37-10, Vol. I, op. c i t . ,  18.) 

The design se lec ted  w a s  based 

(JPL, 

The RA-3 spacecraf t  bus s t ruc tu re  w a s  del ivered t o  t h e  SAF on 
1 

June 14, preparatory t o  start of assembly operations.  Af te r  3 
f i t t i n g  with t h e  a t t i t u d e  cont ro l  cold gas piping network, the. 
s t r u c t u r e  w a s  placed i n  a Demco oven i n  t h e  environmental tes t  
f a c i l i t y  and hea t -s te r i l i zed .  ( Ibid. ,  4.) Original  s t e r i l i z a t i o n  

'?' 

.- 
* 
Tn June 1961 Lockheed Missiles and Space Division (LMSD) w a s  changed 

to  Lockheed rlissiles and Space Company (LMSC), a wholly owned subsidiary of 
Lockheed Aircraf t  Company. 
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During 
June con t ro l  hardware i n s t a l l e d ,  t o  be baked a t  125O C f o r  24 hours. 
cont . 

plans c a l l e d  f o r  t h e  spaceframe (bus) w i th  primary harness and 

However, due t o  t h e  weight savings program i n i t i a t e d  earlier, 
extensive use had been made of magnesium cas t ings  and t i tanium 
f a s t e n e r s ,  and concern w a s  expressed t h a t  t h e  frame might warp 
and have t o  be machined a f t e r  heating. 
bus and var ious components were heated sepa ra t e ly .  
warpage did occur but no machining w a s  required.  Various com- 
ponents exhibi ted out-of-tolerance performance when t e s t e d  a f t e r  
heating. 
scheduled f o r  Ju ly  24. ( Ib id ,  7-8, 21.) 

A s  a consequence t h e  
Minor 

Completion of f i n a l  assembly and power turn-on w a s  

Ranrer Block 111. (Proposed Ranger follow-on F l i g h t s  6, 7 ,  8, 
and 9.) 
NASA, t h e  decis ion f o r  a manned lunar  landing program had in- 
j ec t ed  a recognizable urgency i n t o  t h e  United S t a t e s  unmanned 
lunar  f l i g h t  programs, and marked t h e  beginning of a s i g n i f i c a n t  
s h i f t  i n  emphasis f o r  t h e i r  object ives .  Acquis i t ion of s c i e n t i f i c  
knowledge concerning t h e  o r i g i n s  and c o n s t i t u t i o n  of t h e  moon w a s  
slowly displaced as t h e  major f l i g h t  purpose during t h e  next yea r ,  
and f u t u r e  unmanned lunar  f l i g h t s  conducted by OSFP (Ranger Bloc?. 
111, Lunar Orb i t e r  and Surveyor) were r eo r i en ted  t o  acqu i r e  d a t a  
of an engineering n a t u r e  f o r  t h e  manned space f l i g h t  program, 
These unmanned lunar  p r o j e c t s  eventual ly  became, f o r  a l l  inte-.ts 
and purposes, handmaidens t o  P ro jec t  Apollo, although t h e  idea  
of abandoning sc i ence  f o r  engineering goals  died hard i n  OSFP, 
as events i n  t h e  Block I11 e f f o r t  w e r e  s h o r t l y  t o  demonstrate. 
(Cf. Vernon Van Dyke, P r ide  and Power, op. c i t . ,  101; a l s o ,  
Testimony of Oran N i c k s ,  U.S. House of Representatives,  Inves- 
t i p a t i o n  of P ro jec t  Ranger, 88th Congress, Second Session, 
Washington, D.C.,  1964, 67; a l s o ,  NASA, Sixth Semi-Annual Report 
t o  t h e  Congress, op. c i t . ,  67; and, James H. Wilson, Apollo's 
Minions, October 26, 1967 (unpublished), JPLHF 2-744.) 

While t h i s  program w a s  no t  y e t  formally approved by 

- DSIF. The Goldstone, Woomera, and Johannesburg s t a t i o n s  began 
systems checkout i n  preparat ion f o r  t h e  RA-1 f l i g h t .  
t h e  Johannesburg s t a t i o n  had been completed e a r l y  i n  t h e  month. 
ment checkout, performance evaluation tests, and net i n t e g r a t i o n  tests 

Tracking and Data Acquisit ion f o r  Ranger Missions 1-5, Ju ly  1, 1964. 

Construction of 
Equip- f 

i were conducted, (N.A. Renze t t i ,  Technical Memorandum No. 33-174, i 

- F a c i l i t i e s .  
reached a point  where t h e  s t r u c t u r e  r o s e  45 f e e t  above ground. 
over half  of its eventual 82-foot height.  
Summary No. 37-10, Vo2 .  I, op. c i t . ,  46.) 

Construction of t h e  25-foot space simulator had 

(JPL, _Space Programs 
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Ju ly  4 The DSIF becarre f u l l y  ope ra t iona l  as a world-wide t racking net-  
work. 
of Ranger 1, a series of ''dummy runs" were conducted t o  t es t  
equipment and t r a i n  operat ing personnel. 
Annual Report f o r  1961, op. c i t . ,  383.) 

Between t h i s  d a t e  and Ju ly  26, t h e  f i r s t  scheduled launch 

(The Ranger P ro jec t :  

Ju ly  5 The f i r s t  meeting of JPL and RCA personnel,  concerning procure- 
ment of a TV package f o r  t he  follow-on Ranger f l i g h t s ,  took p l ace  
a t  JPL. RCA w a s  authorized t o  begin design s t u d i e s  of t h e  pro- 
posed payload. (NASA, memo from O.W. Nicks t o  Deputy Di rec to r ,  
OSS, January 15, 1962, JPLHF 2-336; and RCA, Ranger TV Subsystem, 
Block 111, F i n a l  Report, Ju ly  22, 2265, 1.) 

July 6 NASA Associate Administrator R.C. Seamans, Jr. e s t ab l i shed  a 
"Manned Lunar Landing S tee r ing  Committee" tc;  act as a top level 
coordinating group i n  NASA during t h e  in t e r im  before  t h e  re- 
organizat ion i n  November 1961, t o  provide management f o r  t h e  
manned lunar  landing. (J.M. Logsdon, NASA's Implementation of 
t h e  Lunar Landing Decision, HHN-81, August 1969, Commend Edi t ion,  
25.) 

JPL Lunar Program Director  C . I .  Cummings informed Edgar M. 
Cor t r igh t  t h a t  "it does no t  appear Fractical t o  change t h e  
vidicon f o r  Rangers 3, 4,  o r  5 t o  a new tube design with a 
more s e n s i t i v e ,  but  not  s t e r i l i z e d  t a rge t . "  H e  continued t o  
i n d i c a t e  t h a t  a development program f o r  a new vidicon would 
not  be a v a i l a b l e  i n  t i m e  f o r  any launches except RA-5, and 
t h a t  a much more s e n s i t i v e  system w a s  planned f o r  t h e  follow- 
on Rangers i n  any case. (NASA, let ter from C . I .  Cumnings t o  
E.M. Cor t r igh t ,  Ju ly  6, 1961, JPLHF 2-1454.) 

Ju ly  7 Criteria f o r  t h e  Ranger follow-on TV subsystem development were 
e s t ab l i shed  i n  a meeting a t  JPL. The p r o j e c t  would provide 
d e t a i l  on t h e  lunar  su r face  and on t h e  r a d i a t i o n  environment. 
Determination of lunar  s u r f a c e  load bearing c h a r a c t e r i s t i c s  
was not  considered f e a s i b l e .  
by means of a s p e c i a l  slow-scan t e l e v i s i o n  system with a shu t t e red  

t h e  contractor  would be assigned " t o t a l  subsystem re spons ib i l i t y . "  
The se l ec t ed  contractor  " w i l l  design t h e  f u l l  system t o  meet 
t o t a l  ob jec t ives  . . .I1 TV subsystem development w a s  t o  be 4 

monitored by t h e  3PL Systems Division, with t h e  Space Sciences 
Division supplying consul tant  support. 
TV System Meeting of Ju ly  7 ,  1961, JPLHF 2-1711.) 

Primary d a t a  c o l l e c t i o n  would be 

vidicon. Top p r i o r i t y  was assigned t o  high r e so lu t ion .  Further ,  a 

(JPL , Minutes of Ranger 

Brooks T. Morris w a s  appointed Spec ia l  Ass i s t an t  t o  t h e  Director  
f o r  R e l i a b i l i t y  Assurance a t  JPL. (JPL, I O M  from W.H. Pickering 
t o  Senior S t a f f ,  et. aP., Ju ly  7 ,  1961, JPLHF 2-297a.) 
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J u l y  10  I n  response t o  t h e  reques t  of May 1, 1961, t h e  DOD informed 

(Le t t e r  from Harold 
NASA t h a t  a DOD instrumented s h i p  would be  provided t o  support  
t he  launch of Pro jec t  Kanger vehic les .  
Brown, Direc tor  of Defense Research and Engineering, t o  
Robert C. Seamans, NASA, Ju ly  10,  1961.) 

Detai led procedures f o r  t h e  steri le assembly of t h e  RA-3 
spacec ra f t  were re leased  a t  JPL. (JPL, I O M  from R.C. Hastrup 
t o  Di s t r ibu t ion ,  Ju ly  10, 1961, JPLHF 2-1133.) 

JPL pub l i c ly  announced t h a t  cons t ruc t ion  w a s  underway on t h e  
f i r s t  l a r g e  United States space s imula tor ,  capable of t e s t i n g  
fu l l - sca l e  spacecraf t  of t h e  Ranger and Mariner class. ("An 
In t e rp l ane ta ry  Space Stmulator," Missiles and Rockets, J u l y  10, 
1961, 40, JPLHF 2-766.) 

Ju ly  12  The first launch of an  Atlas-Agena B took p l ace  a t  Cape Canaveral. 
The Agena E successfu l ly  executed t h e  planned dual-burn and w a s  
i n j ec t ed  i n t o  t h e  des i r ed  o r b i t .  
IS-61-4, December 1962, V I ,  JPLHF 2-1066.) 

(Air Force Document MTP-MS- 

Ju ly  13 The combined RA-1 spacec ra f t ,  Ageiia B 6001, and A t l a s  l l l D  passed 
the  J o i n t  F l igh t  Acceptance Composite T e s t  (J-FACT) a t  Cape 
Sanaveral ,  Launch Stand 12. The following day t h e  RA-1 spacecraf t  
w a s  demated and returned t o  Hangar AE f o r  f i n a l  launch prepara t ion  
and systems test, whi le  t h e  Agena and At l a s  completed a F l i g h t  
Readiness Demonstration (FRD) tes t .  (JPL, Space Programs Summary 
No. 37-11, Vol. 11, o p .  c i t . ,  3;  a l s o ,  JPL, IOM from J . D .  Burke/ 
G.P. Kautz t o  Brian Sparks,  Ranger P ro jec t  S t a tus  Report No. 15, 
Ju ly  17 ,  1961, JPLHF 2-1314.) 

b 
A complete n e t  i n t e g r a t i o n  tes t  w a s  conducted involving t h e  DSIF 
s t a t i o n s ,  t h e  JPL  communications cen te r ,  JPL computer, and t h e  
Cape Canaveral and AMR s t a t i o n s .  Subsequently, similar tests 
w e r e  successfu l ly  run on Ju ly  19 and 24. "Some problems were 
encountered wi th  communication l i nks ,  e spec ia l ly  those t o  
Johannesburg, but t h e  d a t a  handling requirements were m e t  and 
the  c i r c u i t s  considered acceptable." (JPL, Space Program Summary 
No. 37-11, Vol. I ,  f o r  t h e  period Ju ly  1, 1961 t o  September 1, 
1961, 40.) 2 

JPL authorized ADF t o  proceed wi th  t h e  development of a High 
# 

(JPL, I O M  from G. Cushing t o  H. Lawrence, Ju ly  25, 1961, JPLHF 

2-1135. ) d 

Ju ly  14 c 
Resolution Facstmile (HRF) camera system f o r  use i n  a lunar  cap- 
su l e .  The device would b e  demonstrated by ADF by Decembt-i 1, 1961. 

9 
1 
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Ju ly  17-21 The RCA budgetary c o s t  estimate f o r  t h e  TV development program 
f o r  Block 111 Ranger spacec ra f t  was made a v a i l a b l e  t o  JPL. 
(NASA, memo from O.W. Nicks t o  Deputy Direc tor ,  OSS, January 15, 
1962, loc.  c i t . )  The RCA Astro-Electronics Div is ion  estimated 
t h e  t o t a l  Ranger follow-on program p r i c e  from PERT t o  pos t  impact 
ana lys i s  at $5,873,000 based on t h e  following assumptions: 

1. For Rangers 5 and 6, a t h r e e  camera system would be  
used; one wide angle ,  one medium angle  and one wi th  
a narrow angle  f i e l d  of view. 

2. On Rangers 7 and 8, t h e  wide and medium angle  cameras 
would b e  replaced wi th  a s i n g l e  camera "which w i l l  be  
an e l e c t r o s t a t i c  s t o r a g e  type  v id icon  with 5,000 
scanning l i n e  format. It 

Goldstone would be  " the  ope ra t iona l  base." 3. 

(Memo t o  F i l e  2647 from Charles A . H e m l e r ,  J u l y  20, 1961, JPLHF 
2-1209 ) 

Ju ly  20 JPL n o t i f i e d  NASA t n z t ,  pending completion of a l i q u i d  s t e r i l a n t  
tes t  program, t o  d iscont inue  t h e  use  of a lcohol  as a s p o r i c i d a l  
agent i n  favor  of another substance during s u r f a c e  jo in ing  oper- 
a t i o n s  i n  t h e  assembly of RA-3 could p o t e n t i a l l y  jeopard ize  
spacecraf t  r e l i a b i l i t y .  (JPL, let ter from C . I .  C w i n g s  t o  
R.C. Seamans, J u l y  20, 1961, JPLHF 2-250.) 

Ju ly  21  A t  a meeting wi th  R.C. Seamans and A. S i l v e r s t e i n ,  D r .  W.H. 
Pickering informally presented t h e  plans of and need f o r  a 
da t a  opera t ions  command f a c i l i t y  f o r  deep space missions.  
The idea  w a s  favorably received,  and a t r a n s f e r  of R&D funds 
f o r  t h i s  purpose w a s  subsequently authorized.  
from V.C. Larsen Jr. t o  D r .  S i l v e r s t e i n ,  October 17, 1961, 
JPLHF 2-1460a. ) 

( JPL ,  letter 

Ju ly  24 JPL requested NASA approval f o r  issuance of a le t ter  con t r ac t  
t o  Astro-Electronics Div is ion  of t h e  Radio Corporation of 
America, Pr inceton,  New Jersey ,  t o  develop and f a b r i c a t e  t h e  
high r e so lu t ion  TV system and assoc ia ted  communication and 
e l e c t r o n i c  equipment f o r  t h e  f ollow-on Ranger vehic les .  
S ix th  Semiannual Report t o  t h e  Congress, op.  c i t . ,  66.) 

(NASA, 

Julj j  29 Countdown f e r  t h e  launch of Ranger RA-1 began a t  Cape Canaveral, 
but  had t o  be scrubbed a t  0502 EST due t o  an e lectr ical  power 
f a i l w e  a t  AMR. (The Ranger P ro jec t :  Annual Report f o r  1961, 
op. c i t . ,  361.) 

I 
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Ju ly  30 The second countdown f o r  t h e  launch of t h e  f i r s t  Ranger, RA-1, 
w a s  cancel led when a l eak  i n  t h e  spacec ra f t  a t t i t u d e  c o n t r o l  
gas system was detected.  
AE where t h e  de fec t ive  equipment w a s  replaced. 

The spacec ra f t  w a s  re turned t o  Hangar 
( Ibid.)  

Ju ly  31 RA-1 Countdown 3 w a s  picked up a t  1900 EST. 
a t  launch w a s  cancel led when t h e  A t l a s  boos te r  w a s  found t o  have 
a f a u l t y  LOX tanking valve. ( Ibid.)  

This  t h i r d  at tempt  

RCA furnished t h e  planned t e c h n i c a l  performance c h a r a c t e r i s t i c s  
of t h e  Ranger follow-on h igh  r e s o l u t i o n  TV system t o  NASA. 
f o r  t h e  Record by Benjamin Milwitzky, August 1, 1961, JPLHF 
2-674. ) 

(Memo 

During 
Ju ly  

Ranper Block 11. Assembly of t h e  f l i g h t  hardware on t h e  Ranger 3 
bus began a t  JPL, and i n i t i a l  power turn-on took p l ace  on J u l y  24. 
Subsystem and system tests w e r e  conducted t h e r e a f t e r  through 
September 21. 
January 16, 1962, 3, JPLHF 2-796; and JPL, Space Programs Summary 
No, 37-12, Vol. 11, f o r  t h e  per iod  September 1, 1 9 6 1 t o  November 1, 
1961, 15.) 

(JPL, Publ ic  Information Of f i ce  P res s  Release, 

The RA-3 PTM completed system tests ( e l e c t r o n i c  checkout) on 
J u l y  31, 1961. The tests "were  considercd q u i t e  successfu l .  The 
spacec ra f t  b a s i c a l l y  performed properly from launch through lunar  
impact. Some design d iscrepancies  were noted, but  modi f ica t ions  
were e f f ec t ed  a.nd t h e  l a s t  of  three systems tests proved t h e  
e n t i r e  spacecraf t  design." (JPL, Space Programs Summary No. 3 7 3 ,  
Vol. 11, op. c i t . ,  5 . )  I n t e g r a t i o n  des ign-ver i f ica t ion  tests of 
t h e  RA-3 PTM and Agena i n t e r f a c e  were conducted a t  JPL from J u l y  28 
through August 3, 1961. The only s i g n i f i c a n t  change between t h e  
Ranger 1 and Ranger 3 i n t e r f a c e  w a s  i n  t h e  type  and l o c a t i o n  of t h e  
omniantenna. (Ranger Launch Vehicle  I n t e g r a t i o n  Summary, op. c i t . ,  
31.) (Figure 40.) 

Batteries f o r  Block I1 spacec ra f t  type  approval tests, pro to type  
eva lua t ion ,  PTM and f i r s t  systems tests were de l ivered  t o  JPL by 
t h e  Electric Scorage Bat te ry  Company. (JPL, Space Proprams Summary 
No, 37-11, Vol. I ,  op. c i t . ,  17.) 

The series of s t a t i c  test  f i r i n g s  of Hercules r e t r o  rocke ts  f o r  
t h e  ADF lunar  capsule ,  begun on Apr i l  6 ,  1961, were concluded. Of 
s i x t e e n  rounds t e s t ed  only s i x  w e r e  successfu l .  (JPL, le t ter  from 
J . D .  Burke, to O.W. N i c k s ,  November 9,  1961, JPLHF 2-339.) 
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During F a c i l i t i e s .  The new environmental l abora tory  bui lding was com- 
Ju ly  p le ted .  Some t e s t i n g  equipment remained t o  be i n s t a l l e d .  The 
cont. bui lding contained f a c i l i t i e s  f o r  spacecraf t  v i b r a t i o n  t e s t i n g ,  

s t a t i c  acce le ra t ion  t e s t i n g ,  and several small  chambers f o r  
climatic t e s t i n g ,  'Jacuum t e s t i n g  and space environment s imulat ion.  
(JPL, Space Programs Summary No. 37-11, Vol. I, op. c i t . ,  35.) 

Interapency Agreement. 
launch veh ic l e  planning group t o  assesp t h e  long-range needs of 
bo th  agencies f o r  l a r g e  launch vehic les ,  i n  conformance wi th  t h e  
agreement of February 23, 1961. (Government Operations i n  Space, 
OP. c i t . ,  65.) 

The NASA and DOD e s t ab l i shed  a l a r g e  

Aug. 1 Countdown No. 4 f o r  t h e  launch of RA-1 commenced a t  AMR, but  w a s  
scrubbed a t  T minus 150 minutes when some of t h e  spacec ra f t  pyro- 
technics  were f i r e d .  A vo l t age  disc-harge t o  t h e  spacecraf t  frame 
was believed t o  have ac t iva t ed  t h e  spacecraf t  c e n t r a l  computer and 
clock sequencer, and t h e  v e h i c l e  "turned on" as programmed on o r b i t ,  
Squibs were f i r e d ,  s o l a r  panels  extended i n s i d e  t h e  shroud, and 
var ious  o the r  instruments commenced t o  operate .  
i nves t iga t ions  i s o l a t e d  a vol tage  discharge t o  t h e  frame as t h e  
ac t iva t ing  mechanism, but ,  whi le  some of t h e  sc ience  instruments  
were suspect ,  t h e  source of t h e  discharge w a s  never determined 
wi th  ce r t a in ty .  ) 

beginning on August 22. The spacecraf t  was returned t o  Hangar AE 
where, a f t e r  ex teas ive  inves t iga t ions ,  system f i e l d  modif icat ions 
were incorporated t o  prevent a recurrence of t h i s  f a i l u r e .  (JPL, 
The Ranger Pro jec t :  Annual Report f o r  1961, op. c i t . ,  361; and, 
TWX from D r .  Pickering t o  D r .  S i l v e r s t e i n ,  August 9 ,  1961, JPJ,HF 
2-1456.) 

(Subsequent test 

Launch of RA-1 was postponed u n t i l  t h e  next  a v a i l a b l e  opportuni ty  

Aug. 2 ADF made a presenta t ion  a t  JI'L concerning lunar  capsule  develop- 
ment s t a t u s .  During t h e  conference i t  became apparent t h a t  t h e  
Hercules Powder Company was experiencing se r ious  t echn ica l  d i f -  
f i c u l t i e s  i n  t h e  development of t h e  sol id-propel lant  r e t r o  rocke t  
f o r  t h e  luna r  capsule  t o  be used on RA-3, 4 ,  and 5. (JPl,, IOM 
from J . D .  Burke/G.P. Kautz t o  B. Sparks,  Ranger P r o j e c t  S t a tus  
Report No. 1 7 ,  Ju ly  31, 1961, JPLHF 2-1314.) 

Aug. 3-4 The SSSC Lunar Sciences S teer ing  Subcommittee convened Meeting 

"Brown, Urey, 
No. 7 a t  NASA Headquarters, Washington, D.C. The Ranger follow- 
on program ( f l i g h t s  6 through 9) was discussed: 
and Doves were i n  favor of TV, r ad ia t ion  package, and a su r face  
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Aug. 3-4 penetrometer i n  [Lhat] o rde r  of i-mportance. Gold desired 
cont . penetrometers second i n  order  of importance. 

b r i e f  review of t h e  Ranger Program t o  d a t e  . . .I1 (NASA/SL, 
Lunar S c i e m e s  Subcommittee Chronol ogy , January 15, 1965, 
JPLHF 2-652. ) 

Sonet t  gave a 

Aug. 7 JPL es t ab l i shed  a D a t a  Operations and Control F a c i l i t y  (DOCF) 
11 t o  provide ope ra t iona l ,  command, d a t a  haadling and d i sp lzy  
services i n  conjunction with t h e  Laboratory's f l i g h t  niss ions."  
The Sys t em Divis ion w a s  assigned r e s p o n s i b i l i t y  an6 a u t h x i t y  
f o r  t h e  o v e r a l l  operation. (JPL, IOM from B. Sparks t o  Senior 
S t a f f ,  August 7, 1961, JPLHF 2-298.) (See June 22, 1961.) 

Aug. 7-9 Speaking be fo re  an  i n t e r n a t i o n a l  symposium i n  conjunction with 
t h e  X I  General Assembly of t h e  I n t e r n a t i o n a l  Astronomical Union, 
a t  t h e  Ca l i fo rn ia  I n s t i t u t e  of Technology, Amron Katz of t h e  RAND 
Corporation praised zhe SoxTiet Lana IIT photos of t h e  f a r  s i d e  of 
t h e  mooo, d e s p i t e  a l l  r h e  p i c t u r e  de fec t s .  
explorat ion,  he continued: 
t h a t  I am always amazed by t h e  number of experiments t h a t  can be 
conjlired up t o  s u b s t i t u t e  f o r  old fashioned, high q u a l i t y  photog- 
raphy. 
should be one of t h e  f i r s t  things attemptcd be fo re  planning any 
other experiments. . . . It s t r i k e s  m e  t h a t  t h i s  r o l e  of photog- 
raphy i n  t h e  space e f f o r t  is  n o t  emphasized enough. . . . 
("Space Age Astronomy," ed i t ed  by Armin J. Deutsch and Wolfgang B. 
Klmperer ,  Academic Press ,  New York, 1962, 474, JPLHF 2-1344.) 

Dwelling on l una r  
"I 9oted earlier, a d  i w i l l  reiterate 

Photography is such a bas i c  explorat ion cool  t h a t  i t  

I1 

Aug. 10 NASA authorized JPL t o  proceed i n  awarding Letter Contract 
No. 950137 t o  RCA Astro-Electronics Divis ion f o r  t h e  high 
r e so lu t ion  TV package f o r  Rangers 6 through 9. 
of t h e  RCA proposal w a s  now establ ished f o r  August 25, r a t h e r  
than August 18, beczuse of r,he delay i n  XASA approval. (NASA, 
letter from R.E. Rodney, NASA-WOO t o  F.H. McKibbin, JPL, August 10, 
1961, JPLHF 2.71136; also, l e t te r  from G.E. Nichols Jr. to  J .D .  
Burke, August 10, 1961, JPLHF 2-1137; and, IOM from J.D. Burhe 
t o  A l l  Concezned, Abgust 11, 1961, JPLHF 2-314.) 
1961. ) 

Receipt d a t e  

(See J u l y  24, 

Aug. 11 NASA Headquarters approved t h e  Preliminary P ro jec t  Development 
Plan f o r  t h e  Ranger follow-on f l i g h t s  as proposed by OSFP sub- 
ject t o  c e r t a i n  conditions.  
of Space F l i g h t  Progr. '?E, f om R.C. Seamans Jr., August 11, 
1961, JPLHF 2-1139.) 

(NASA, Memo f o r  Director ,  Off ice  
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Aug. 14  JPL i ssued  t h e  signed letter con t r ac t  t o  RCA f o r  development 
of t h e  Ranger follow-on TV subsystem. (See August. 25, 1961.) 

-4ug. 18 Langley Research Center submitced a P ro jec t  Development Plan 
f o r  a Lunar Penetrometer Capsule Experiment f o r  t h e  follow-on 
Ranger program t o  NASA OSFP. 
Plan f o r  a Lunar Penetrometer Experiment €or t h e  Follow-on 
Ranger Program, Langley Research Center,  August 18, 1961, 

(Preliminary Proi e c t  Development 

JPLHF 2-1293b. ) 

Acg. 21 The NASA SSSC m e t  a t  Headquarters. JPL presented a l ist  of 
payloads considered f o r  t h e  Ranger follow-on f l i g h t s  6 through 
9. The proposed e x p e r h e n t s  w e r e  a TV camera t o  t ake  p i c t u r e s  
of t h e  lunar  sur face ,  a r a d i a t i o n  package designed t o  s tudy 
r a d i a t i o n  hazards a t  t h e  luna r  sur face ,  and a penetronieter t o  
determine the hardness of t h e  lunar  sur face .  A l l  experiments 
w e r e  geared t o  supaort  t h e  manned lunar  program. 
requested t h e  Off ice  of Lunar and Planetary Programs t o  s tudy 
these  proposals and r e t u r n  wi th  its recommendations. 
Summary frlinutes: Space Sciences S teer ing  Committee, August 21, 
1961, August 31, 1961.) 

The SSSC 

(NASA, 

Aug. 22 OSFP n o t i f i e d  JPL of NASA approval of t h e  Ranger Follaw-on 
Preliminary Pro jec t  Development P lan  subjec t  t o  c e r t a i n  con- 
d i t i ons .  Among them w e r 2 :  

a. Development of four  f l i g h t  u n i t s  and one PTM of t h e  
impact TV package. 

5. Recommend an a l t e r n a t e  payload t o  be subqi t ted  f o r  
approval i n  the  PDP wi th  s p e c i f i c  mission assignment 
f o r  each of t he  four  Ranger follow-on f l i g h t s .  

However, f l i g h t s  w e r e  expected t o  extend through 
mid-1963. 

c. A f i rm f l i g h t  schedule was not  approved a t  t h i s  t i m e .  

(NASA, let ter from A, S i l v e r s t e i n  t o  W.H. Pickering,  August 22, 
1961, JPLHF 2-448.) (See August 11, 1961.) 

Aug. 23 Ranger 1 (Atlas  1 1 1 D ,  Agena B 6001) was launched on t h e  f i f t h  

The p l amed  
countdown from AMR. Pad 12  a t  5:04 a.m. EST, following so lu t ion  
of minor ground and launch veh ic l e  d i f f i c u l t i e s .  
mission w a s  t h e  achievement of a highly e l l i p t i c a l  e a r t h  o r b i t  
wi th  a v  apogee a t  approximately lunar  d i s tance .  RA-1 w a s  t o  
be acce lera ted  t o  near escape ve loc i ty  (approximately 7 m i l e s  
per second) by a second burn of t he  Agena B upper s t a g e  enginz 
t o  a t t a i n  t h i s  t r a j ec to ry .  The p r inc ipa l  ob jec t ive  f o r  t h i s  
f l i g h t  w a s  t h e  checkout of a l l  opera t iona l  system elements 
including tyacking and operat ions f a c i l i t i e s  on t h e  ground as 
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Aug. 23 w e l l  as t h e  spacec ra f t  and launch veh ic l e ,  Spacecraf t  des igc  
cont . a t  t h i s  s t a g e  d id  not  include t h e  equipment t o  conduct a mid- 

course t r a j e c t o r y  c o r r e c t i o n  maneuver necessary t o  impact  t h e  
luna r  surface.  However, a l l  o the r  f l i g h t  funct ions,  including 
a t t i t u d e  a c q u i s i t i o n  and s t a b i l i z a t i o n ,  two-way communications 
and t racking,  t h e  ope ra t ion  and c o n t r o l  of e i g h t  s c i e n t i f i c  
instruments,  temperature con t ro l ,  and electrical  power gener- 
a t i o n  and d i s t r i b u t i o n ,  w e r e  t o  be exer- ised i n  a thorough 
t e s t  of t h e  spacec ra f t  design. 

The e c c e n t r i c  e a r t h  o r b i t  planned f o r  Ranger 1 w a s  not  
achleved and t h e  mission no t  c z r r i e d  out  because t h e  Agena B 
s t a g e  d id  nc,t r e - i g n i t e  f o r  i t s  second burn. The spacec ra f t  
w a s  l e f t  i n  a near-earth "parking o r b i t "  with a ne r igee  of 
105.6 n.m., an apogee of 313.3 n.m., and a per iod of about 
90 minutes. The l a r g e  DSIF antennas,  designed f o r  deep space 
communications, could only t r a c k  Razger 1 f o r  a f r a c t i o n  of 
t h e  time and wi th  some d i f f i c u l t y  because cf t h e  high angular 
ra te  and poor viewing angles  ( t h e  spacec ra f t  w a s  shadowed by 
t h e  e a r t h  f o r  a s i g n i f i c a n t  p o r t i o n  of each o r b i t a l  per iod) .  
The spacec ra f t  a t t i t u d e  c o n t r o l  system, i n  t u r n ,  w a s  soo? over- 
taxed as t h e  v e h i c l e  passed r ap id ly  from t h e  shade t o  t h e  sun- 
lit s i d e  of t h e  e a r t h ;  repeated a t t i t u d e  r e a c q u i s i t i o n s  made 
abnormal demands on t h e  c o n t r o l  j e t  gas  supply which w a s  
exhausted a f t e r  19  hours. 

Nevertheless,  Ranger 1 w a s  judged a p a r t i a l  success a t  NASA 
and JPL as b a s i c  design concepts w e r e  va l ida t ed  by spacec ra f t  
performance. Separat ion from t h e  booster  and i n i t i a l  operat ions,  
including solar-panel deployment, w e r e  success fu l ly  demonstrated. 
The high-gain antenna w a s  deployed and pointed properly,  
although Ranger's proximity t o  t h e  e a r t h  r e s u l t e d  i n  only i n t e r -  
m i t t e n t l y  c o r r e c t  performance by t h e  earth-sensor c o n t r o l  loop. 
Commands were received and acted upcjn, and telemetry w a s  tracs- 
mit ted t o  e a r t h  including some d a t a  from t h e  s c i e n t i f i c  i n s t ru -  
ments, although few u s e f u l  s c i e n t i f i c  r e s u l t s  were claimed, 
(JPL, Space Programs Summary No. 37-15, Vol. V I ,  f o r  t h e  period 
March 1, 1962 t o  June 1, 1962, 3; Ranger Technical Bul le t ins  
No. 1 through No. 5, dated August 24, 1961 through September 5, 
1961; Rough Dra f t  of P-anger F i n d  Report, Apr i l  25, 1967, 45, 
JPLHF 2-122; and, JPL, Space Programs Summary No. 37-11. Vol. I, 

(Figure 41.1 

OP. c i t . ,  41-45.) 

Aug. 24 NASA Headquarters requested ideas, f o r  s tandardizing t h e  content  
and s t r u c t u r e  of PDP's received from the  f i e l d  centers, The 
Ranger PDP (May 24) had proven too comprehensive and d e t a i l e d  

May 1962, a change was i n s t i t u t e d  i n  which t h e  operat ing NASA 

.. 
f o r  o f f i c i a l s  a t  t h e  policy-making level. Subsequently, i n  \; 

c 
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Aug. 24 
cont  . Headquarcers t echn ica l  o f f  i ce  "would process  t h e  PDP' s and 

submit t o  t h e  Assoc ia te  Administrator a summary PDP. 
b a s i s  of the summary PDP, t h e  Associate  Administrator prepared 
a one- o r  two-page P r o j e c t  Approval Document which then  became 
the o f f i c i a l  au tho r i za t ion  f o r  inaugurat ion of a new project ."  
(An Adminis t ra t ive His tory  of NASA. 1958-1963, op. c i t . ,  229.) 

On t h e  

Aug. 25 Letter Contract No. 950137 f o r  t h e  Ranger follow-on TV system 
w a s  accepted by RCA. RCA was  authorized " to  (1) conduct a 
system ana lys i s  t o  provide a desc r ip t ion  of t h e  subsystem f o r  
t h e  Ranger high-resolut ion TV camera missions;  (2) design,  
develop, f a b r i c a t e ,  test ,  and d e l i v e r  one PTM and f o u r  f l i g h t  
models of t h e  TV subsystems based on t h e  r e s u l t s  of the system 
ana lys i s ;  and (3) i n i t i a t e  purchasing t o  m e e t  t hese  requirements.'' 
No performance d a t e s  we  i n i t i a l l y  spec i f i ed .  
Subsystem, Block 111, Vol. I: Summary, F i n a l  Report, JPL Contract  
No. 950137, J u l y  22, 1965, JPLHF 2-960, 25; and NASA, Memo f o r  
Deputy Direc tor ,  OSS, from O.W. Nicks, Subject :  Review of JPL- 
RCA Management of Ranger Camera Capsule, January 15, 1962, 
JPLHF 2- 33 6. ) 

(RCA, Ranger TV 

Ranger 2 spacec ra f t  a r r i v e d  a t  Hangar AE a t  AMR. 
Programs Summary No. 37-12, Vol. 11, op. c i t . ,  10.) 

(JPL, Space 

The Ranger follow-on RCA TV Technical Proposal was received a t  
JPL. 
(RCA, l e t t e r  from J .E .  Coburn, RCA Marketing Repreeentat ive t o  
Frank H. McKibbin, JPL Contract Administrator,  August 25, 1961, 
JPLHF 2-506.) 

The Cost Proposal  w a s  scheduled t o  fol low on August 28. 

Aug. 28 JPL and Langley r ep resen ta t ives  m e t  t o  d i scuss  t h e  penetrometer 
experiment (see August 18, 1961) proposed f o r  incorpora t ion  on 
two of t h e  follow-on Rangers. (JPL, I O M  from G.P. Kautz t o  
Di s t r ibu t ion ,  August 23, 1961, JPLHF 2-1293b.) 

D r .  W.H. Pickering informed D r .  A. S i l v e r s t e i n  t h a t ,  i n  view of 
t h e  delay i n  the Centaur schedule,  JPL would propose: 

1. A 1962 Venus mission predicated upon using t h e  Atlas- 
Agena and a spacec ra f t  hybrid combining a Ranger 3 
and Mariner A design;  

2. Proceed wi th  des ign  of a Mariner B aimed a t  dua l  capa- 
b i l i t y  t o  Mars and Venus i n  1964, predicated upon 
successfu l  development of Centaur i n  1963; and 

3. Cancel t h e  Venus Mariner A/Centaur planned f o r  1962. 
(JPL, l e t te r  from W.H. Pickering t o  A. Silverstein, August 28, 
1961, JPLHF 3-360.) (For t h e  h i s t o r y  of t h i s  development, see 
le t te r  from J ,  James t o  C.  Sonet t ,  October 20, 1961, JPLHF 
2-1461a. ) \ 
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Aug. 29 NASA Associate  Administrator D r .  Robert Seamans, Jr. announced 
t h a t  the Ranger P ro jec t  would be  expanded from f ive  t o  n ine  
f l i g h t s .  
acce l e ra t ion  of t h e  program t o  land an  American i n  t h e  moon 
by 1970." 
P ic tu re s  of t h e  Moon," New York T i m e s ,  August 30, 1961, 
JPLHF 2-920; and, NASA, S ix th  Semiannual Report t o  t h e  Congress, 
op. c i t . ,  67.) The day before ,  whi le  speaking before  a sym- 
posium conducted by t h e  A i r  Force, D r .  Seamans had a s s e r t e d  
t h a t  t h e  po l i t i co -mi l i t a ry  i n i t i a t i v e s  which could r e s u l t  from 
U.S.S.R. maintenance of primacy i n  space opera t ions  w a s  one of 
t h e  reasons Pres ident  Kennedy r ecen t ly  ordered acce le ra t ion  of 
t h e  United States e f f o r t  t o  win space leadership.  
Space Race," Los Angeles Herald & Express, August 29, 1961, 
JPLHF 2-919. ) 

The increase ,  he s t a t e d ,  "is p a r t  of t h e  genera l  

("Ranger P r o j e c t  Adds Four Rockets t o  Televise 

("Warns on 

Aug. 30 NASA Headquarters approved t h e  JPL recommendations made on 
August 28, 1961, and e s t ab l i shed  assoc ia ted  ground r u l e s .  
(NASA, le t ter  from A. S i l v e r s t e i n  t o  W.H. Fickering,  September 14, 
1961, JPLHF 3-361.) 

Af te r  111 o r b i t s ,  Ranger 1 reentered  t h e  e a r t h ' s  atmosphere and 
burned up. 
op. c i t . ,  42.) 

(Aeronautical  and Ast ronaut ica l  Events f o r  1961, 

Aug. 31 A.E. Wolfe was appointed Ranger Spacecraf t  System Manager. 
(JPL, I O M  from J . D .  Burke/H.M. Schurmeier t o  Ranger Program 
Dis t r ibu t ion ,  August 31, 1961, JPLHF 2-1525.) 

The RCA Technical Proposal f o r  t h e  follow-on Ranger TV system 
was reviewed a t  JPL. (NASA, Memo f o r  Deputy Direc tor ,  OSS, 
from O.W. Nicks, January 15, 1962, loc .  c i t . )  

D r .  E. Rechtin proposed t h a t  S-band ranging equipment be  
flown on Ranger F l i g h t s  8 and 9. (JPL, I O M  from E. Recht in  
t o  R . J .  Parks,  August 31, 1961, JPLHF 2-1140.) 

During 
August 

Ranger Block 11.- I n s t a l l a t i o n  of t h e  RA-3 spacecraf t  power 
system w a s  completed, and system tests began i n  the  SAF. 
t h e  last  two weeks of August, t h e  RA-3 PTM w a s  t e s t ed  i n  t h e  
6-foot space s imulator  t o  v e r i f y  t h e  spacecraf t  thermal design. 
(JPL, Space Proprams Summary No. 37-11, V o l .  I., op. c i t . ,  15, 
19- 20. ) 

During 

Ranger Block 111. NASA approval was secured f o r  Ranger F l i g h t s  
6-9. Plans ca l l ed  f o r  each spacec ra f t ,  which would weigh i n  t h e  
neighborhood of 800 pounds, t o  be equipped wi th  a b a t t e r y  of A 



248 

1961 

During th ree  o r  more high-resolut ion RCA TV cameras. The cameras 
August 
cont . would be  ac t iva t ed  a t  about 800 miles above t h e  lunar  sur face ,  

and t h e  f i r s t  p i c tu re s  would correspond i n  d e t a i l  t o  t h e  photo- 
graphs taken from observa tor ies  on ear th .  The cameras would 
cont inue t o  ope ra t e  u n t i l  t h e  c r a f t  impacted t h e  moon, and 
f i n a l  p i c t u r e s  "should d i s t i n g u i s h  f e a t u r e s  no more than  8 
inches across .  
c r a f t . "  I n  add i t ion ,  i.t was planned t h a t  Ranger spacec ra f t  6 
and 9 would c a r r y  a n  experiment t o  monitor r a d i a t i o n  i n  t h e  
v i c i n i t y  of t h e  moon. 
support  t h e  acce lera ted  program t o  land an  American on t h e  moon 
by 1970." (NASA, S i x t h  Semiannual Report t o  t h e  Congress, &. &.; see a l s o ,  RCA Proposal No. 61526, Design Proposal f o r  
Ranger TV Payload, Vol, I, Technical Presenta t ion ,  August 25, 
1961.) (Figure 42.)  

About 1,600 photographs are expected from each 

"Pr inc ipa l  purpose of t hese  c r a f t  i s  t o  

a 

Sept. 1 Edgar Cor t r igh t ,  NASA Ass i s t an t  Di rec tor  f o r  Lunar and Plane tary  
Programs , informed NASA Administrator James Webb of t h e  r e s u l t s  
of t h e  Ranger 1 f l i g h t .  H e  s a i d  t h a t  "although t h e  des ign  o r b i t  
w a s  no t  achieved, t h e  f l i g h t  cons t i t u t ed  a f a i r l y  good tes t  of 
t h e  spacecraf t .  I n  addi t ion ,  i t  i s  an t i c ipa t ed  t h a t  the Agena 
f a i l u r e  w i l l  be  c o r r e c t l y  diagnosed from t h e  i n j e c t i o n  te lemetry 
da t a ,  thus permi t t ing  c o r r e c t i v e  a c t i o n  p r i o r  t o  f u t u r e  f l i g h t s . "  
(NASA, Memo f o r  t h e  Administrator from E. Cor t r igh t ,  September 1, 
1961, 2, JPLHF 2-679.) 

Sept. 5 LMSC Agena B v e h i c l e  6002 completed systems tests and was  
accepted by t h e  A i r  Force i n  Sunnyvale, Cal i forn ia .  

Sept. 6 JPL personnel  were informed of NASA approval f o r  a change i n  
f l i g h t  schedules:  
( A t l a s  145D and Agena B 6005) would be  used in s t ead  f o r  a Venus 
f l i g h t  from Pad 12, AMR, during the  launch opportunity between 
August 3 t o  September 3, 1962, rep lac ing  t h e  canceled Mariner A- 
Centaur Projer-c. "We a r e  c a l l i n g  t h i s  mission Mariner R." (The 
le t te r  R s tood f o r  Ranger, as a modified Ranger spacecraf t  w a s  

"NASA a l s o  
intends t o  procure an add i t iona l  Atlas-Agena B t o  r ep lace  t h e  one 
taken from RA-5, so  t h a t  t h e r e  w i l l  s t i l l  be a t o t a l  of n ine  
Rangers and one Mariner R. 
veh ic l e  d e l i v e r i e s  and t h e  exact  arrangements are riot y e t  confirmed, 
Lut i t  is  now c e r t a i n  t h a t  RA-5 cannot f l y  before  October 1962." 
(JPL, I O M  from R . J .  Parks/C.I. Cummings, t o  A l l  Concerned, 
September 6 ,  1961, JPLHF 2-1141.) 

t h e  launch v e h i c l e  designated f o r  RA-5 

Y 

t : 
5 

planned f o r  use i n  t h i s  deep space mission t o  Venus.) 

This w i l l  r equ i r e  some juggl ing of 
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Sept. 6 
cont. 

J . D .  Burke n o t i f i e d  E. Rechtin t h a t  ''your proposal  f o r  2300- 
megacycle ranging experiments on Ranger follow-on f l i g h t s  8 
and 9 ,  us ing a turn-around transponder without coding, is 
approved . . .If (JPL, I O M  from J . D .  Burke t o  E. Rechtin,  
September 6, 1961, JPLHF 2-1142.) (See August 31, 1961.) 

RA-2 began systems t e s t i n g  a t  AMR. 
Summary No. 37-12, Vol. 11, loc .  c i t . )  

(JPL, Space Programs 

Sept. 8 The Johannesburg DSIF s t a t i o n  w a s  o f f i c i a l l y  dedicated by 
United States and South Afr ican o f f i c i a l s .  (Aeronautical  
and Ast ronaut ica l  Events of 1961, op. c i t . ,  45.) 

Sept. 9 An A i r  Force Atlas-Agena B w a s  launched a t  AMR. This  t h i r d  
Atlas-Agena B vehicle suf fered  a main s t a g e  power shutdown 
due t o  f a u l t y  e lectr ical  umbi l ica l  ejectior?,  s e t t l e d  back on 
t o  t h e  pad and exploded. 
loc .  c i t . )  

( A i r  Force Document NTP-MS-IS-61-4, 

Sept. 11 M r .  D.L. Forsythe,  Agena P ro jec t  Manager a t  NASA Headquarters,  
n o t i f i e d  JPL t h a t  MSFC wished t o  drop t h e  r o l e  of " technica l  
adminis t ra t ion  d i r ec t ion"  f o r  t h e  Agena, and he  inquired 
whether JPL would and could assume t h i s  r o l e .  
requested by t h e  follcwing day. 
t o  B. Sparks regarding a ca l l  from NASA Headquarters, Sep- 
tember 11, 1961, JPLHF 2-1143.) 

A response w a s  
(JPL, I O M  from J.W. McGarrity 

Sept.  12 JPL informed NASA Headquarters t h a t  "JPL f i r s t  preference is 
t o  continue NASA Agena procurement and d i r e c t i o n  under present  
MSFC systems management. However, JPL i s  w i l l i n g  t o  assume 
r e s p o n s i b i l i t y  i f  NASA s o  zequests .  . . . ' I  Details of proposed 
management arrangements were included. (JPL, TUX from E. Sparks 
t o  D.L. Forsythe,  answering above telephone ca l l ,  September 12, 
1961, JPLHF 2-1144.) 

Sept. 13 Design change ground r u l e s  f o r  follow-on Block 111 Ranger 
f l i g h t s  were es tab l i shed  a t  JPL, (JPL, I O M  from J . D .  Burke 
t o  C . I .  Cummings, March 14, 1962, 2-1235.) 

Design f r eeze  of t h e  TV subsystem design f o r  Block I11 Ranger 
t ranspi red .  (JPL, I O M  from D.H. Kindt t o  R.L. Heacock, 
February 15 ,  1962, JPLHF 2-12.31.) 

NASA OSFP congratulated t h e  JPL Ranger P ro jec t  team a t  JPL on t h e  
f i r s t  f l i g h t  i n  P ro jec t  Ranger. 
n i f i c a n t  achievement as t h e  f i r s t  i n  a series of evolut ionary 
s t eps  toward c)ur Lunar Program objec t ives .  The t imely completion 

"This f l i g h t  i s  an extremely s ig-  

1 
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Sept.  13 of events leading t o  t h e  f i r s t  Ranger f l i g h t ,  i n  accordance 
cont  . wi th  a schedule es tab l i shed  more than a year  ago, i s  a 

commendable recoi-d when corr,pared wi th  t h e  performance of 
o the r  p r o j e c t  teams on similar e f f o r t s .  
had many d iscuss ions ,  and sometimes d i f f e r e n t  views, about 
how t o  achieve such success ,  your r e s u l t s  have c e r t a i n l y  
confirmed t h e  merits of your approach." (NASA, l e t t e r  from 
O.W. Nicks t o  J . D .  Burke, September 13, 1961, JPLHF 2-1485.) 

Although w e  have 

Sept. 18 Edgar Cor t r igh t  n o t i f i e d  A. S i l v e r s t e i n  of t h e  r e s u l t s  of 
anal-ysis of Ranger follow-on experiments t h a t  had been 
presented t o  t h e  SSSC on August 21. The presenta t ions  w e r e :  

(a) JPL - Capsule TV System 
(b) Langley - Mult ip le  Penetrometer 
(c) Langley - Circumlunar Photomapping 
jd) GSFC - Radiat ion Monitor 

Cor t r igh t  recommended approval of 3 separable ,  unbraked, 
JPL-RCA TV capsule  system, t h e  remainder were not  reccom- 
mended. (NASA, Memo f o r  t h e  Di rec to r ,  OSFP, from E.M. 
Cor t r igh t ,  September 18, 1961, JPLHF 2-680.) 

Sept. 19 C . I .  Cummings d i r ec t ed  t h e  JPL Systems Divis ion t o  begin 
cons idera t ion  of poss ib l e  add i t iona l  Ranger follow-on 
missions.  Material was t o  be  prepared f o r  submission t o  
NASA Headquarters i n  January 1962. (JPL, I O M  from 
C . I .  Cummings t o  H.M. Schurmeier, September 19, 1961, 
JPLHF 2-1145. ) 

The o f f i c i a l  f l i g h t  schedule f o r  Ranger follow-on spacecraf t  
w a s  re leased  by NASA: 

RA-6 (P-53) January , 1963 
RA-7 (P-54) A p - i l ,  1963 
RA-8 (P-55) Xay, 1963 
RA-9 (P-56) August, 1963 

A t  t h e  same t i m e  t h e  launch d a t e  of RA-5 was s l ipped  from 
June t o  November 1962. 
loc .  c i t . )  (See NASA F l i g h t  Schedules a t  October 14,  1960 
and June 15,  1960.) 

( O f f i c i a l  NASA F l i g h t  Schedules, 

Sept.  22 Oran Nicks, NASA Headquarters, d i r e c t e d  J . D .  Burke, Ranger 
P ro jec t  Manager, t o  i nves t iga t e  t h e  problems i n  t h e  ADF 
lunar  capsule  e f f o r t  ( see  During Apr i l  1961 and August 2 ,  
1961) i n  g r e a t e r  d e t a i l ,  and propose a course of a c t i o n  as 
soon as poss ib le .  (NASA, le t te r  from O.W. Nicks t o  J . D .  
Burke, September 22, 1961, JPLHF 2-341.) 
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Sept. 23 Ranger P ro jec t  Development Plan,  Supplement A ,  (Follow-on 
F l i g h t s  6 through 9) w a s  formally released (see  Mey 24, 1961). 
Estimated t o t a l  cos t  f o r  t he . ?  f l i g h t s  was $64,000,000, br inging 
t h e  estimated. o v e r a l l  p ro j ec t  cos t  t o  $164,000,000. Tenta t ive  
f l i g h t  da t e s  were es tab l i shed  f o r  December 1 7 ,  1962; Feb- 
ruary 11, 1963; A p r i l  15, 1963; and June 10,  1963. Each space- 
c r a f t  would ca r ry  a bank of s i x  TV cameras developed by RCA; 
two passenger s c i e n t i f i c  experiments were considered f o r  assign- 
ment: a Neher i o n  chamber and AEC dosimeters.  A telecom- 
munications ranging experiment enploying a 2300 megacycle t t a n s -  
ponder and a s s o c l d e d  equipment w a s  approved f o r  'Fl ights  8 and 9 
on a non-interference bas is .  J u s t i f i c a t i o n  f o r  t hese  a d d i t i o n a l  
f l i g h t s  w a s  "based upon t h e  recent  accent  on t h e  manned lunar  
explora t ion  p ro jec t s .  The Kanger P ro jec t ,  . . . gives t h e  f i r s t  
opportuni ty  t o  ga in  va luable  information about t he  lunar  su r face  
which is necessary f o r  i n i t i a l  designs of manned lunar  space- 
c r a f t .  The follow-on is f u r t h e r  j u s t i f i e d  on t h e  b a s i s  t h a t  
a d d i t i o n a l  launchings of proven hardware w i l l  increase  t h e  prob- 
a b i l i t y  of obtaining a t  least  one success fu l  lunar  mission 
during t h e  e n t i r e  Ranger series." (JPL, Ranger P ro jec t  Develop- 
ment Plan,  Supplement A, September 23, 1961, 11-2 and passim.) 
(See September 27, 1961.) 

Sept. 25 JPL submitted a proposed Agena B Management Plan,  i n  which JPL  
would assume d i r e c t i o n  of t h i s  e f f o r t ,  t o  NASA Headquarters. 
(JPL, TWX from W.H. Pickering t o  R.C. Seamans, September 25, 
1961, JPLHF 2-1162.) (See September 11, 1961.) 

Sept. 27 NASA informed JPL t h a t  "Two occurrences s i n c e  t h e  s t a r t  of t h e  
Ranger p ro jec t  have placed even more emphasis on t h e  va lue  of 
e a r l y  f l i g h t  r e s u l t s  from t h e  Ranger pro jeq t .  
(::: Nation's avowed determinat ion t o  success fu l ly  send. men t o  
r h e  moon and r e t u r n  them a t  t h e  earliest t i m e ,  and (2) t h e  
delays i n  t h e  Centaur which raise ques t ions  as t o  when w e  can 
be s u r e  of g e t t i n g  answers from lunar  experimenes t t i l i z i n g  
the  Centaur vehic le .  I t  is  the re fo re  suggested t h a t  t h e  Ranger 
spacecraf t  and veh ic l e  systems be  s tudied  wi th  a view toward 
achieving g r e a t e r  r e tu rns  from t h e  Ranger p ro jec t ,  and t h a t  an  
e f f o r t  be exerted t o  g e t  the  most from ex i s t ing  Ranger develop- 
ments." (NASA, le t te r  from O.W. Nicks to C . I .  C w h g c ,  
September 27, 1961, JPLHF 2-1147.) 

These are (1) 

Sept. 28 D r .  A. S i l v e r e t e i n ,  NASA Director  of Space F l igh t  Programs, 
informed NASA Associate  kdminis t ra tor  Robert Seamans t h a t  
f u r t h e r  s t u d i e s  ind ica ted  t h a t  it would not  be  d e s i r a b l e  t o  
tiavelop two o r  more types  of payload capsules  f o r  use  on Ranger 
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Sept. 28 
cont . follow-on (Block III), and t h a t  a l l  four  missions were now 

planned f o r  t h e  TV package aloce.  
a f i f t h  f l i g h t  TV package as a spare  was requested.  
memo from A. S i l v e r s t e i n  t o  Associate  Administrator,  Scp- 
cember 28, 1961, JPLHF 2-1484.) 

Authorizat ion t o  procure 
(NASA, 

Sept. 29 Mission Object ives  and Design C r i t e r i a  f o r  t h e  Mariner R 
1962 mission t o  Venus w a s  re leased  a t  JI'L. 
September 29, 1961, JPLHF 2-1461b.) 

(:IR-2-.110, 

During Kanger Block TI. Test ing of t h e  assembled RA-3 f l i g h t  space- 
September c r a f t  revealed "component f a i l u r e  rates [which] are much higher  

on t h e  f l i g h t  spacec ra f t  than  those  recorded on t h e  [RA-31 PTM. 
This i s  almost t h e  exac: r e v e r s a l  of t h e  experience noted on 
t h e  Ranger RA-1 and RA-2 program. The only d i f f e r m c e  beiweer. 
t h e  RA-3 PTM and t h e  f l i g h t  spacecraf t  i s  hea t  s t e x l i i z a t i o n .  
Although no f a i l u r e s  a r e  d i r e c t l y  t r aceab le  t o  hea t  damage, i t  
is  f e l t  t h a t  hea t  s t e r i l i z a t i o n  does shor ten  t h e  expected l i f e  
of e l e c t r o n i c  components and c i r cums tan t i a l  evidence seems t o  
bear  t h i s  out." (JPL, Space Proprams Summary No. 3'7-12, Vol. 11, 
op. c i t . ,  14-15.) 

Mechanical assembly and alignment of RA-4 f l i g h t  spacec ra f t ,  
which began on August 21, was completed t o  t h e  ex ten t  t h a t  
power turn-on tests were i n i t i a t e d  on September 26. 
problems assoc ia ted  with the  mechanical assembly were as 
f o l l w s :  (1) Heat s t e r i l i z a t i o n  of t he  bus assembly r e su l t ed  
i n  warping t h e  s t r u c t u r e  . . . This ,  however, can be com- 
pensated f o r  by s u i t a b l e  shimming. (2) A wire i n  t h e  r i n g  
Iiarness was found to  be par ted near a sp l i ce .  This damage 
occurred sometime during t h e  [hea t ;  s t e r i l z a t i o n  process." 
( Ib id . ,  16.)  

Ranger Block 111. A s  es tab l i shed  i n  t h e  PDF dated Seprember 23, 
t h e  RCA TV payload was t o  c o n s i s t  of two f u l l  scan and four  
p a r t i a l  scan cameras with one l e n s  type (not s p l i t ,  separated 
systems). 
Mechanical and thermal interface wi th  t h e  spacecraf t  bus w a s  
t o  be made as near ly  as i d e n t i c a l  t o  t h e  Block 11 seismometer 
capsule  package as poss ib le ;  t h e  TV payload subsystem w a s  
a l l oca t ed  350 pounds. 

"The 

Two t r ansmi t t e r s  were employed f o r  redundancy. 

Adaptation was made i n  JPL management and organiza t ion  f o r  t h e  
expanded missions during t h e  l a s t  quar te r  of t h e  year:  

(1) I n  conformance with GMI 4-1-1, a Ranger Spacecraf t  
System Manager was es tab l i shed  i n  t h e  Systems 
Divis ion whose s o l e  r e s p o n s i b i l i t y  was t he  spacecraf t .  
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During 
September 
cont. 

(2) A rnodified PERT con t ro l  sys t em w a s  adopted a t  JPL and RCA. 
(3) Quarterly s t a t u s  meetings w e r e  i n i t i a t e d  t o  present  a l l  

aspects of t h e  program t o  Headquarters personnel. 
( 4 )  A f u l l  t i m e  JPL r e s iden t  engineer and q u a l i t y  assurance 

r ep resen ta t ive  w e r e  assigned t o  RCA. (See November 27, 
1961.) 

("Ranger History," prepare2 f o r  Congressional hear ings,  op. c i t . ,  
20-21. ) 

DSIF. 
performed a t  the  Goldstone s t a t i o n  between September 25-30, 
t o  determine t h e  capab i l i t y  of t h e  d a t a  handling l i nk .  ADF 
supplied t h e  necessary capsule  hardware. (JPL, Space Programs 
Summary No. 37-12, Vol. 11, op. c i t . ,  32.) 

An o v e r a l l  system tes t  f o r  Ranger Block I1 f l i g h t s  w a s  

DSIF re leased  a planning r epor t  o u t l i n i n g  t h e  pro jec ted  growth 
and c a p a b i l i t i e s  of t h e  DSIF during t h e  1960's i n  support  of 
t h e  unmanned and manned deep space pro jec ts .  (JPL, E F x e  
Programs Summary No. 37-12, 701. I, op. c i t . ,  84-85.) 

O c t .  2 Match-mating of t he  RA-2 spacecraf t  wi th  tke  Agena B w a s  
completed, and a "dummy run" w a s  conducted from Hangar Ab, 
t he  blockhouse a t  Complex 12, and t h e  spacec ra f t  umbil ical  
tower. (JPL, Space Programs Summary No. 37-12, Vol. 11, 
op.  c i t . ,  11.) 

O c t .  3 Responding f o r  D r .  Seamans t o  a JPL reques t  of June 9, 1961, 
D r .  A. S i l v e r s t e i n  averred t h a t  "Actual experience i n  0peratip.g 
a t  AMR has ind ica ted  t h a t  an exce l l en t  working r e l a t ionsL ip  
e x i s t s  between members of NASA and the Defense organizat ion.  
Spec i f ic  i n t e r f e rence  problems have by-and-large been resolved 
expedi t iously and t o  t h e  s a t i s f a c t i o n  of NASA personnel i n  
charge. 
ments of t h e  s o r t  now in force ,  and the  proper i n s t i l l i n g  of a 
cooperat ive a t t i t u d e  among members of both working organizat ions 
w i l l  provide the  g r e a t e s t  f l e x i l i l i t y  f o r  s a t i s f y i n g  our o v e r a l l  
na t iona l  objectives." (NASA, lr t ter  from A. S i l v e r s t e i n  tro 
W.H. Pickering, October 3, 1961, JPLHF 2-1457.) 

It is  the re fo re  believed t h a t  t h e  high l e v e l  agree- 

O c t .  4 In a b r i e f ing  f o r  Vice President  Lyndon B. Johnson, JPL  Lunar 
Program Director  C . I .  Cummings observed t h a t  "o r ig ina l ly ,  our 
lunar  program had been or ien ted  toward s c i e n t i f i c  and tech- 
nological  ob jec t ives ,  with support  of t h e  manned space e f f o r t  
as a secondary contr ibut ion.  
has been changed so  t h a t  support of t h e  manned operat ions is  

Now as you can see, t h e  emphasis 
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O c t .  4 
cont . are secondary. W e  be l i eve ,  however, t h a t  w e  can accomplish 

t h e  primary ob jec t ive ,  and space technology and luna r  s c i ence  

t h e  space sc i ence  and technology ob jec t ives  as planned, while  
a t  t h e  same time providing e s s e n t i a l  support  t o  t h e  manned 
e f fo r t . "  
L.B. Johnson, Vice-president, October 4, 1961, JPLHF 3-322.) 

(Minutes of B r i e f h g  on t h e  Occasion of t h e  V i s i t  of 

C c t .  5 JPL es t ab l i shed  a Space F l i g h t  operat ions s e c t i o n  i n  t h e  
Systems Dcvision. 
t h e  ilew s e c t i o n ,  which w a s  responsible  f o r  t h e  o v e r a l l  design, 
management and ope ra t ion  of t h e  Space F l i g h t  Operations 
F a c i l i t y  (formerly c a l l e d  Data Operations and Control F a c i l i t y  
[DOCF] , see August 7 ,  1961). The f l l g h t  operat ions,  command, 
d a t a  handling and d i sp lay  funct ions f o r  t h e  Laboratory's  deep 
space missions would be c a r r i e d  out  i n  t h e  SFOF. 
1961.) 
October 5, 1961, JPLHF 2-299.) 

Marshall  Johnson was appointed Chief of 

(See June 22, 
(JPL, I O M  from W.H. Pickerixg t o  Senior S t a f f ,  et. al.,  

O c t .  6 Following prolonged d i scuss ions  a t  NASA Headquarters where 
continuing concern over NASA-JPL r e l a t i o n s h i p s  w a s  evident ,  
Oran N i c k s  submitted a summary of t h e  debate  and recom- 
mendations f o r  improvement a t  JPL which s t r e s s e d  t h e  need 
f o r  p ro jec t i zed  teamwork as opposed t o  t h e  tendency towards 
"individualism" i n  t h e  management of space f l i g h t  p ro jec t s .  
(NASA, memo from O.W. N i c k s  t o  A. S i l v e r s t e i n ,  October 6,  
1961, JPLHF 2-332b.) 

O c t .  9 JPL submitted a formal r eques t  and j u s t i f i c a t i o n  f o r  NASA 
funding of a Data Operations and Command F a c i l i t y  (DOCF), 
planned as a mission operat ions command cen te r  from i n j e c t i o n  
t o  completion of unmanned lunar  and p l ane ta ry  space explorat ion 
p ro jec t s .  (NASA, F i s c a l  Year 1962 Estimate, Data Operations 
Command Summary and Index, Revision October 9 ,  1961, JPLHF 
2-146Ob.) (See June 22, 1961 and Ju ly  21, 1961.) 

O c t .  12 NASA informed JPL t h a t  t h e  Laboratory manpower c e i l i a g  would 
be maintained "somewhat below 3500 through t h e  next several 
years ,  with inc reases  being l imi t ed  t o  a rate of 5 per cen t  
per ye, : from t h e  present  base of 3000." 
A. S i l v e r s t e i n  t o  W.H. Pickering, October 12, 1961, JPLHF 
2-363. ) 

(NASA, le t ter  from 

Oct. 13 NASA released G M I  4-2-2, Q u a l i t y  Assurance Pol icy as Applied 
t o  NASA Programs. The Director  of each f i e l d  i n s t a l l a t i o n  
was ordered t o  e s t a b l i s h  a s i n g l e  o rgan iza t iona l  po in t  f o r  
q u a l i t y  assurance r e s p o n s i b i l i t y  and au tho r i ty .  
JPLHF 2-446.) 

(GMI 4-2-2, 
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O c t .  16 The Space Sciences Steer ing Committee approved t h e  experiments 
f o r  Rangers 3, 4,  and 5 as w e l l  as the  a d d i t i o n  of t h e  r ada r  
r e f l e c t i v i t y  experiment. D r .  N e w e l 1  requested t h a t  a team of 
luna r  s c i e n t i s t s  be formed t o  develop a p lan  f o r  t h e  a n a l y s i s ,  
u se  and d i s t r i b u t i o n  of t he  p i c t u r e s  coming from Rangers. 
"Further discussion l e d  t o  t h e  suggestion t h a t  t h e r e  be two groups 
[of s c i e n t i s t s ] ;  one responsible  f o r  developing t h e  Vidicon system 
and t h e  second f o r  i n t e r p r e t i n g  t h e  p i c tu re s .  . . . ' I  A.R. Hibbs, 
Ray L. Heacock, and Edwaid F. Dobies of JPL were assigned t h e  
f i r s t  task;  G.F. Kuiper, E.M. Shoemaker, and H.C. Urey w e r e  added 
as d a t a  i n t e r p r e t e r s .  

w a s  l i s t e d  as: 
The s t a t u s  cf t h e  experiments f o r  Block 111 follow-on Rangers 

1. Prime experiments - TV packages with improved r e s o l u t i o n  
are firm. 

2. Secondary experiments - These w i l l  r i d e  on t h e  5vs and are 
nu t  firmed up as y e t .  Cor t r igh t  suggested a considerat ion 
of a gamma ray  spectrometer i n  this category." 

I 1  

(NASA Summary Minutes, October 16, 1961, JPLHF 2-1215.) 
September 23, 1961.) 

(See 

O c t .  18 RA-2, Agena-B 6002, and A t l a s  117D w e r e  mated a t  Launch Complex 12. 
When t h e  spacec ra f t  power w a s  turned on f o r  on-pad t e s t i n g  a m a l -  
f unc t ion  occurred i n  t h e  telemetry encoder, r e s u l t i n g  i n  t h e  l o s s  
of two binary d a t a  channels. 
Hangar AE where t h e  d e f e c t i v e  module w a s  replaced. (JPL, Space 
Programs Summary No. 37-12, V d .  I, op. c i t . ,  2 . )  

The spacec ra f t  w a s  re turned t o  

O c t .  1 9  FU-2 w a s  remated wi th  t h e  booster i n  time f o r  t h e  f i r s t  scheduled 
launch attempt.  The countdown progressed smoothly a n t i 1  T-45 
minutes, when a n  electrical malfunction was discovered i n  t h e  
A t l a s  and t h e  count w a s  terminated. The t r o u b l e  w a s  scbsequently 
t raced t o  a f a u l t y  cab le  s p l i c e .  

The f l i g h t  was  rescheduled f o r  October 22, however, as a r e s u l t  
of appeals by one of t h e  experimenters, NASA OSFP d i r ec t ed  another 
one day delay u n t i l  October 23. 
Hangar AE f o r  modif icat ion arld replacement of some components i n  
an e f f o r t  t o  reduce t h e  magnetic f i e l d  near t h e  magnetometer 
caused by t h e  in t roduc t ion  of an engineering f r i c t i o n  experiment. 
During t h i s  period , components oJ t h e  Lyman-alpha experiment were 
a l s o  exchanged t o  remove a source of i n t e r m i t t e n t  noise.  ( Ib id . )  

The spacec ra f t  w a s  re turned tc 

Oct. 23 The second countdown of RA-2. proceeded without i nc iden t  u n t i l  
T-40 minates,  when a l e a k  w a s  discovered i n  t h e  Atlas ve rn ie r  
engine hydraul ic  system, and another f l i g h t  cance l l a t ion  w a s  
required.  Rescheduling w a s  complicated by t h e  t i m e  requiremepts 
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O c t .  23 necessa.ry f o r  repalr of t h e  hydraul ic  problem ana by c o n f l i c t s  
cont  . with launch operat ions f o r  o the r  space p r o j e c t s  a t  AMR. 

t h i r d  launch was u l t ima te ly  c l ea red  f o r  October 25. 
The 

( Ib id . )  

O c t .  25 Preparat ions f o r  t h e  t h i r d  countdown were underway when word 
w a s  received from LMSC t h a t  t h e  Agena B could no t  be cleared 
f o r  launch due t o  t h e  i n f l i g h t  f a i l u r e  of another Agena B 
launched t h e  previous day from PMR. Telemetry d a t a  indicated 
t h a t  an  engine hydraul ic  system f a i l u r e  had occurred and, 
pending f u r t h e r  i n v e s t i g a t i o n  of t h e  Agena hydraul ic  problem, 
t h e  f l i g h t  of RA-2 w a s  b r i e f l y  rescheduled f o r  November 4, 
and then postponed i i d e f  i n i t e l y .  ( Ib id .  ) 

D r .  Hugh Dryden, Deputy Administrator of NASA, d i r e c t e d  a 
letter t o  D r .  Lloyd V. Berkner of t h e  Nat ional  Academy of 
Sciences, recommending improved working arrangements be 
e s t ab l i shed  between t h e  NAS SSB and t h e  s c i e n t i f i c  subcom- 
mittee of t h e  NASA SSSC. (Cited I n  C.M. Atkins,  NASA and t h e  
Space Science Board of t h e  National Academy of Sciences,  
Seztember 1966, 28.) 

O c t .  26 I n  order  t o  c o r r e c t  engineering d e f i c i e n c i e s  and c o s t  overruns 
involved i n  t h e  Ranger Block I1 capsule  e f f o r t ,  NASA Head- 
quarters  requested t h a t  JPL t a k e  t h e  following ac t ions :  

Complete a "Recovery Plan" as requested on 
September 22, 1961. 
Strengthen t echn ica l  d i r e c t i o n  of t h e  capsule 
system development by assigning an adequate 
number of fu l l - t ime  personnel t o  monitor 
Aeronutronic and IES subcontractors  on a day- 
to-day bas i s .  
Require t h a t  Aeronutronic s t rengthen i ts  p r o j e c t  
s t r u c t u r e  t o  achieve t echn ica l  and f i s c a l  c o n t r o l  
over i ts  in-house and contracted e f f o r t s .  

Similar  s t e p s  were requested i n  t h e  JPL d i r e c t i o n  of t h e  RCA 
development of t h e  Ranger follow-on TV subsystem. 
l e t t e r  from O.W. Nicks t o  C . I .  Cummings, October 26, 1961, 
JPLHF 2-256a.) 

(NASA, 

O c t .  30 Marshall Johnson, Chief of Space F l i g h t  Operations Sect ion,  
informed A 1  Wolfe, Ranger Spacecraft  Systems Nanager, t h a t  a f t e r  
considering developuient problems and t h e  advantages and dis-  
advantages involved i n  1aunchir.g RA-3 on schedule, " i n  my 
opinion t h e  advantages, probab:!e and a c t u a l ,  far exceed t h e  
disadvantages and are s u f f i c i e n t  reason f o r  launching RA-3 on 
schedule . . . t h e  advantages of not launching RA-3 are proba- 
b i l i s t i c  a t  bes t ,  imagined a t  worst ,  whereas t h e  disadvantages 
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Oct. 30 of launching RA-3 on schedule are independent of schedule, ever- 
cont. present ,  t he re fo re  delayed o r  postponed b j t  never eliminated." 

(JPL, I O M  from Marshall  Johnson t o  A 1  Wolfe, October 30, 1961, 
J€LHF 2-1163. ) 

During Ranger Block 11. Six test f i r i n g s  of t h e  Hercules retrc-motor 
October were conducted. One of these  w a s  success fu l ly  s p i n  f i r e d  f o r  

f u l l  du ra t ion  on October 16, a f t e r  t h r e e  days s to rage  i n  vacuum. 
A proof test ADF luna r  capsule w a s  dropped from an  a i r c r a f t  a t  
Edwards T e s t  S t a t i o n  on October 12. "The e r e c t i o n  of t h e  antenna 
and t r a n s m i t t e r  ope ra t ion  w a s  s a t i s f a c t o r y  [but  t h e  capsule] went 
dead when diode f a i l u r e s  shorted out  t h e  bat tery."  
from J.D. Burke t o  B. Milwitzky, October 19, 1961, JPLHF 2-1459; 
see a l s o ,  Aeronutronic, Divis ion of Ford Motor Co., F i n a l  Tech- 
n i c a l  Report, Lunar Rough Landing Capsule Development Program, 
Pub l i ca t ion  No. U-2007, February 20, 1963, 1-4, 1-5, JPLHF 2-1758.) 

(JPL, TIJX 

- DSIF. I n s t a l i a t i o n  of an experimental Cassegrain feed system 
w a s  completed on t h e  85-foot Ha-Dec antenna a t  the Goldstone 
Pioneer S t a t i o n ,  and preliminary t e s t i n g  began. Preparat ions 
f o r  t h e  Ranger 2 mission began a t  a l l  s t a t i o n s  by t h e  end of 
t h e  month. 
OP. c i t . ,  22.) 

(Tracking and Data Acquisit ion f o r  Ranger Missions 1-5, 

F a c i l i t i e s .  I n s t a l l a t i o n  of t h e  s t a i n l e s s  steel  vacuum s h e l l  
f o r  t h e  25-foot diameter space simulation chamber w a s  nea r ly  
completed. 
l a t i o n  system w a s  f i n i shed .  " A l l  related s i te  work has bezE 
progressing i n  a normal manner with t h e  o b j e c t i v e  of being 
ready f o r  t h e  Mariner [R] tests e a r l y  i n  the  sp r ing  of 1962." 
(JPL, Space Programs Summary No. 37-12, V o l .  I., op. c i t . ,  35.) 

Fabr i ca t ion  of t h e  dome housing and t h e  s o l a r  simu- 

xov. 1 NASA w a s  reorganized i n  a complete realignment of Headquarters 
program o f f i c e s .  The primary f e a t u r e s  w e r e :  

(1) A l l  or' NASA's f i e l d  cen te r s ,  including JPL,  were placed 
d i r e c t l y  under t h e  Associate Administrator (R.C. Seamans) 

(2) Headquarters program o f f i c e s  of Advanced Research Programs 
( I . H .  Abbott), Space F l igh t  Programs (A. S i f v e r s t e i n ) ,  
Launch Vehicle Programs (D. Ostrander),  and L i f e  Science 
Programs (C  .H. Roadnun) were abolished. 

(3) Four new headquarters program o f f i c e s  w e r e  created:  
Advanced Research and Technology (I .H.  Abbott), Space 

r i  

i 



259 

1961 

Nov. 1 
cont . Sciences (H.E. N e w e l l ,  formerly S i l v e r s t e i n ' s  deputy),  

Manned Space F l igh t  (D.B. Holmes, a new apointee from 
RCA), and Applications (vacant).  

JPL luna r  and i n t e r p l a n e t a r y  p r o j e c t s  were under t h e  func t iona l  
d i r e c t i o n  of t h e  Off ice  of Space Sciences (OSS) where Edgar 
Cor t r igh t  moved up t o  become N e w e l l ' s  deputy, and Oran Nicks 
assumed t h e  pos t  of Director  of Lunar and Planetary Programs 
formerly occupied by Cor t r igh t .  D r .  Abe S i l v e r s t e i n  l e f t  
Washington t o  become Director  of t h e  Lewis Research Center i n  
Cleveland , Ohio. 

Beyond recogni t ion of t h e  s i g n i f i c a n c e  of t h e  manned space 
f l i g h t  programs by NASA (manned space f l i g h t  e f f o r t s  previously 
had been a subdivis ion of t h e  Of f i ce  of Space F l i g h t  Programs), 
t h e  major e f f e c t  of t h i s  r eo rgan iza t ion  w a s  t o  make t h e  Of f i ce  
of t h e  Associate  Administrator (Robert Seamans, and which now 
included t h e  new c e n t r a l i z e d  Of f i ce  of Tracking and Data Acqui- 
s i t i o n )  general  manager f o r  t h e  whole agency. (An Administrative 
History of NASA, 1958-1963, 9. c i t .  221-222; and Government 
Operations i n  Space, op. c i t . ,  68.) 

JPL re l eased  Technical Memorandum No. 33-32, Lunar Program, 
&era t iona l  Po l i cy ,  Organization and Functions, which super- 
seded a similar document of October 13, 1960, and which 
del ineated t h e  a u t h o r i t y ,  r e s p o n s i b i l i t i e s ,  funct ions and 
o rgan iza t iona l  r e l a t i o n s h i p s  of t h e  va r ious  Laboratory elements 
involved i n  a l l  l una r  p ro jec t s .  

Nov. 3 R.P. Young, E x e c d i v e  Ass i s t an t  t o  t h e  NASA Administrator,  n o t i f i e d  
M r .  Webb t h a t  thr planned RA-2 launch on November 4 w a s  cancel led 
due t o  an  unsolved hydraul ic  c o n t r o l  f l u c t u a t i o n  problem. Re- 
scheduling set t h e  new launch d a t e  t e n t a t i v e l y  a t  November 19. 
(NASA, le t ter  from R.P. Young t o  J.E. Webb, November 3, 1961, 
JPLHJ? 2-1706.) 

Nov. 4 D r .  J.J. Gi lva r ry  had published a novel theory of t h e  formation 
of t h e  moon and its t e r r a i n ,  which included a s t rong case f o r  
t h e  ex i s t ence  of w a t e r  on t h e  luna r  s u r f a c e  a t  some p r e h i s t o r i c  
t i m e .  (J.J. Gilvarry,  "How t h e  Sky Drove t h e  Land from t h e  
Bottom of t h e  Sea," Saturday R e v i e w ,  November 4 ,  1961, JPLHF 
5-233.) 

Nov. 6 NASA Associate  Administrator Robert Seamans n o t i f i e d  JPL Director  
"During t h e  p a s t  several weeks a c a r e f u l  W i l l i a m  Pickering t h a t :  

study has been made by NASA Headquarters of p o s s i b l e  alternate 
methods f o r  management of t h e  Agena-B launch v e h i c l e  system. 
Af t e r  weighing t h e  pros and cons of t h e  var ious alternatives 
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Nov. 6 suggested wi th  those of t h e  present  method of management, I 
cont . have decided t h a t  t h e  bes t  i n t e r e s t  of NASA and t h e  f l i g h t  

p r o j e c t s  dependent on t h e  Agena-B can be served by r e t a i n i n g  
management f o r  t h e  Agena-B launch v e h i c l e  system a t  t h e  
Marshall Space F l i g h t  Center. 
b i l i t i e s  of MSFC as Agena-B v e h i c l e  systems manager, including 
t h e  r e s p o n s i b i l i t y  f o r  launch operat ions a t  AMR and PMR there- 
f o r e  remain unchanged and the  r e l a t i o n s h i p  between MSFC and 
the  Agena-B f l i g h t  mission p r o j e c t  management cen te r s ,  cur- 
r e n t l y  Jet Propulsion Laboratory and Goddard Space F l i g h t  Center, 
w i l l  cont inue as a t  present .  (NASA, TWX from Robert Seamans t o  
Dr.  Pickering, November 6,  1961, JPLHF 2-1164.) 

The funct ions and responsi- 

A recovery plan w a s  e s t ab l i shed  f o r  t h e  Ranger Block I1 capsule 
development e f f o r t  d i r ec t ed  by ADF. D r .  Dona1 B. Duncan 
assumed charge of t h e  ADP program rep lac ing  M r .  Frank Denison. 
(JPL, I O M  from J . D .  Burke t o  B. Sparks, P r o j e c t  S t a t u s  Report 
No. 31, November 6, 1961, JPLHF 2-1314.) 

Nov. 7 Ranger Agena-B v e h i c l e  6004 completed t h e  manufacturing and 
assembly c y c l e  a t  LMSC. 

Nov. 8 Spacecraft  Design Spec i f i ca t ions  book f o r  Block 111 Ranger 
veh ic l e s  w a s  re leased a t  JPL. 
criteria spec i f i ed  t h a t  " f l i g h t s  6 through 9 are planned as 
repeated a t t e m p t s  a t  a s i n g l e  main ob jec t ive ;  namely, t h e  ob- 
t a in ing  of TV p i c t u r e s  of t h e  luna r  su r face ,  w i th  d e f i n i t i o n  
s u f f i c i e n t  t o  a i d  i n  design of 
d a t e  e a r l y  enough to be e f f e c t i v e  i n  s a i d  design, and p re fe rab ly  
a t  loca t ions  on t h e  Moon near t h e  intended po in t  of manned 
landing. Other experiments t h a t  can and should be c a r r i e d  must 
no t  d i v e r t  a t t e n t i o n  from t h i s  primary goal." Passenger scien- 
t i f i c  experiments were l i s t e d  as (1) Tissue equivalent  i o n  
chaabers (shielded and unshielded);  (2) Ion  chamber (s tandard);  
and (3) Radiation counters i n  t h a t  o rde r  of p r i o r i t y .  
p r i o r i t y  of competing Block 111 system c h a r a c t e r i s t i c s ,  bio- 
l o g i c a l  s t e r i l i t y  w a s  placed l a s t .  (JPL Spec i f i ca t ion  RL-2-110, 
Mission Objectives and Design Criteria, Ranger P-53 through P-56 
Spacecraf t ,  November 8, 1961, 2, and passim, JPLHF 2-1124.) (See 
October 16, 1961.) 

Mission o b j e c t i v e s  and design 

manned luna r  veh ic l e s ,  a t  a 

I n  o v e r a l l  

Nov. 9 I n  response t o  NASA Headquarters letters of September 22 and 
October 26, JPL submitted a d e t a i l e d  summary and recovery p l an  
f o r  t h e  Block I1 capsule e f f o r t .  (JPL, let ter from J . D .  Burke 
t o  O.W. Nicks, Subject:  Aeronutronic Lunar Capsule, November 9, 
1961, JPLHF 2-339.) 

i 
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Nov. 12-13 The Space Science Board of t h e  NAS m e t  t o  d i scuss  NASA proposals 
f o r  e s t a b l i s h i n g  c l o s e r  r e l a t i o n s h i p s  wi th  t h e  NAqA SSSC as 
recommended by D r .  Dryden on October 25. Several  important 
dec i s ions  were reached including t h e  reorganizat ion of t he  Board 
t o  include a small Executive Committee which would meet more 
f r equen t ly  and examine broad i s s u e s  of present  programs and 
f u t u r e  plans f o r  s c i e n t i f i c  research i n  space. 
complete Board w a s  reduced t o  12-15 members. Moreover, t h e  
Executive Committee w a s  conceived as t h e  p r i n c i p a l  p o i n t  of 
l i a i s o n  between t h e  SSB and NASA's SSSC. 
and the  Space Science Board, loc.  c i t . )  

The s i z e  of t h e  

(C.M. Atkins,  NASA 

Nov. 1 3  The func t iona l  management s t r u c t u r e  f o r  t h e  Ranger follow-on 
(RCA TV subsystem) program w a s  e s t ab l i shed  a t  JPL. (JPL, I O M  
from J.D.  Burke t o  D i s t r i b u t i o n ,  November 13, 1961, JPLHF 
2-1708.) 

Nov. 14-15 The Lunar Sciences Subcommittee of t h e  SSSC m e t  i n  Washington, 
D.C. 
t e l e v i s i o n  system, and a discussion of t h e  color  d e t e c t i o n  
components took place.  
de t ec t ion  equipment would be of l i t t l e  value,  and recommended 
t h a t  it be dropped from t h e  experiment. 
Science Subcommittee Chronology, op. c i t . ,  3 ,  4.) 

David Margetts of JPL described t h e  Ranger Block I1 

The committee decided t h a t  co lo r  

(NASA/SL, Lunar 

Nov. 1 5  D r .  W.H. Pickering informed D r .  R.C. Seamans of t he  s t a t u s  of 
Ranger 3 and of t h e  p o s s i b i l i t y  of delaying launching t o  ga in  
increased confidence i n  t h e  complete system, e s p e c i a l l y  t h e  
lunar  capsule. For va r ious  considerat ions,  JPL w a s  favorably 
disposed t o  launch on schedule. (JPL, let ter f r o n  W.H. Pickering 
t o  R.C. Seamans, November 15, 1961, JPLHF 2-1464.) 

D r .  A.R. Hibbs, Chief of t h e  JPL Space Sciences Division, 
requested t h a t  t h e  Ranger follow-on TV subsystem be modified 
i n  camera aiming f o r  both f u l l  and pa r t i a l - scan  cameras, as 
w e l l  as i n  t h e  area of col,or f i l t e r s .  (JPL, I O M  from A.R. Hibbs 
t o  D.H. Kindt, November 15, 1961, JPLHZ' 2-1211.) 

Nov, 16 The launch of U - 2  was o f f i c i a l l y  posted as a l t e r e d  t o  t h e  month 
November, 1961. ( O f f i c i a l  NASA F l i g h t  Schedules , l o c  , c i t  . ) 
The f i r s t  of a series of design review meetings on t h e  Ranger 
follow-on design was held a t  JPL. M.R. Mesnard, Ranger P ro jec t  
Engineer, informed t h e  meeting t h a t  "RA-5 may go as a capsule 
mission o r  as a [follow-on] TV mission. Current plans are t h a t  
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Nov. 16  t h e  decis ion w i l l  b e  reached by March 1, 1962. Meanwhile, a l l  
cont . planning is  t o  proceed as though RA-5 i s  t o  be a TV mission, 

with bus buildup beginning February 1 and e l e c t r o n i c  assembly 
d e l i v e r i e s  t e n t a t i v e l y  scheduled f o r  March 1." (JPL, I O M  from 
M.R. Mesnard t o  Di s t r ibu t ion ,  November 22, 1961, JPLHF 2-1212.) 

Nov. 18 Ranger 2 (Atlas 1 1 7 D ,  Agena B 6002) was launched on t h e  f o u r t h  
countdown from AMR Pad 12 a t  3:12 a.m. EST following s e v e r a l  
minor holds. 
jectives were i d e n t i c a l  with those of RA-1 (see August 23, 1961). 
The eccen t r i c  e a r t h  o r b i t  planned f o r  Ranger 2 w a s  not achieved 
and t h e  mission not  accomplished when second burn of t h e  Agena B 
again f a i l e d  t o  t a k e  p l ace  normally. (Subsequent i n v e s t i g a t i o n s  
revealed t h a t  t h e  Agena B r o l l  gyroscope i n  t h e  a t t i t u d e  c o n t r o l  
package had been inope ra t ive  throughout t h e  f l i g h t .  
r o l l  c o n t r o l  t h e  Agena had exhausted its supply of a t t i t u d e  con- 
t r o l  gas s h o r t l y  a f t e r  f i r s t  burn, and had begun t o  tumble. 
Second burn i g n i t i o n  took place as scheduled but  was  immediately 
terminated, probably as a r e s u l t  of gas inges t ion  due t o  t h e  
tumbling motion.) 

Ranger 2 separated from t h e  Agena but  w a s  l e f t  i n  a near- 
e a r t h  parking o r b i t ,  v i r t u a l l y  dup l i ca t ing  t h e  f l i g h t  of Ranger 1, 
with a pe r igee  of 111.2 m i l e s  and an  apogee of 146.6 m i l e s .  
i n  t h e  case of Ranger 1, Ranger 2 did s t a b i l i z e  on o r b i t ,  and 
received and executed commands s e n t  from e a r t h  before  i t  r ees t e red  
t h e  atmosphere and was inc ine ra t ed  t h e  next day, on NovemSer 13. 
L i t t l e  d a t a  of va lue  was received from t h e  s c i e n t i f i c  experiments 
carri.ed by Ranger 2. (JPL, The Ranger P ro jec t :  Annual Report f o r  - 1961, op. c i t . ,  366, and JPL,  Space Programs Srunmary No, 37-13, 
Vol. I ,  f o r  t h e  period November 1, 1961 t o  January 1, 1962, 3; 
a l s o ,  New York Times ,  Nov mber 19, 1961, 42.) 

RA-2 f l i g h t  equipment and planned mission ob- 

With no 

A s  

Nov. 20 RCA submitted r ev i sed  estimates on t h e  c o s t  of developing t h e  
Block 111 TV subsystem. (NASA, Memo f o r  t h e  Deputy Di rec to r ,  
OSS, from Oran Nicks, January 15, 1962, JPLHF 2-336.) 

Ranger 3 spacec ra f t  a r r ived  a t  AMR; receiving inspect ion showed 
no damage t o  t h e  spacec ra f t ,  and t h e  v e h i c l e  subsequently began 
p r e f l i g h t  systems tests and c a l i b r a t i o n s .  (JPL, Publ ic  Infor-  
mation Of f i ce  Release, "Ranger 3 Spacecraft, ' '  loc .  c i t . )  

JPL issued Spec i f i ca t ion  RL-3-120, RA-6 through RA-9, Spacecraft  
Design C h a r a c t e r i s t i c s  and R e s t r a i n t s ,  Design R e s t r a i n t s ,  
November 20, 1961. (JPLHF 2-1574.) 
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Nov. 22 Launch of an A i r  Force Atlas-Agena R tuok p lace  a t  PMR. Orb i t  
ims  no t  achieved due t n  z s X u n c t i o n  i n  t h e  f l i g h t  c o n t r o l  system 
which caused t h e  loss of a t t i t u d e  c o n t r o l  and Agena B tumbling. 
( A i r  Force Document MTP-MS-IS-61-4, loc .  c i t , ;  

Nov. 27 Four Hercules sol id-propel lant  r e t ro - rocke t t  2or t h e  Block I1 
l una r  capsule  were success fu l ly  t e s t e d  a t  AEDC. (JPL, I O M  from 
J.D.  Burke t o  B. Sparks, Ranger P ro jec t  S t a t u s  Report No. 34, 
November 27, 1961, JPLHF 2-1314. ) 

I n  an interview i n  Missiles and Rockets, D r .  W i l l i a m  Pickering 
declzred t h a t  i n  p a r t i c i p a t i n g  i n  t h e  expanded unmanned luna r  
program, JPL'S po l i cy  would continue t o  emphasize expenditure 
of a major po r t ion  of funds ou t s ide  t h e  Laboratory: "We have 
no i n t e n t i o n  of becoming engaged ir. production-type act ivi t ies  
i n  competition wi th  industry." 
Apollo," Missiles and Rockets, November 27, 1961, 100, JTLHF 
2-767.) 

("JPL Speeds Lunar Work f o r  

Nov. 30 Without any f u r t h e r  NASA spacec ra f t  scheduled t o  dup l i ca t e  t h e  
c i s l u n a r  f l i g h t s  planned f o r  Rangers 1 atid 2 f o r  a t  least 
several years ,  s c i e n t i s t s  pressured NASA t o  au tho r i ze  one 
more vehicle .  Accordingly, NASA OSS informed JPL t h a t  spa res  
could b e  used t o  assemble one more Ranger test vehicle .  
Mechanical buildup of RA-2a began a t  JPL. (JPL, I O M  from 
J.R. McKee t o  H.M. Schurmeier, December 21, 1961, JPLHF 2-1715.) 

During Ranger Block 11. Subsystems t e s t i n g  of t h e  RA-3 spacec ra f t  
November began a t  AMR. 

at  JPL and assembled on t h e  RA-4 spacec ra f t ,  which continued i n  
systems tests. (JPL, Space Programs Summary No. 37-13, Vol. I, 
op. c i t . ,  8 . )  

The f l i g h t  model TV camera-telescope w a s  received 

Following completion of simulated lunar landkng tests, mechan- 
i c a l m o d i f i c a t i o n s  were made i n  
new series of developmental tests were i n s t i t u t e d ,  Capsule 
b a t t e r i e s  developed leakage between cells; " the s o l u t i o n  t o  
t h i s  problem had not  been developed by November '," With 
r e spec t  t o  t h e  retromotors,  a production "go ahcad" was given 
f o r  twelve motors which would be used f o r  f l i g h t  acceptance 
tests. (JPL, Space Programs Summarv No. 37-13, Vol. 11, f o r  
t h e  period November 1, 1961 t o  January 1, 1962, 10; a l so ,  TWX 
from J .D.  Burke t o  B. Milwitzky, November 21, 1961, JPLHF 
2-1465. ) 

t h e  ADF l una r  capsule  and a 

ADF began in-house s t u d i e s  of a new luna r  rough lander  capsule 
configurat ion f o r  poss ib l e  app l i ca t ion  i n  Ranger follow-on pro- 
grams. The capsule configurat ion was termed SURMEC, Surface 
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During Mechanical Experiment Capsule, and was designed t o  employ a n  
November accelerometer,  penetrometer, and geophone t o  y i e l d  information 
cont ori t h e  pene t r a t ion  r e s i s t a n c e  and crushing s t r e n g t h  of t h e  

lunar  surqace,  t he  exis tence and depth of poss ib l e  dust  l a y e r s  
o r  other  soft s u r f s c e  s t r u c t u r e s ,  and t h e  n a t u r e  of t h e  sub- 
su r face  s t r u c t u r e .  
Publ icat ion No. P-l30139(W), June 1, 1963, 6,  NHF.) 

(ADF Proposal, "Summary of Ranger Payloads," 

Ranger Block 111. Mechanical design of t h e  TV subsystem bas i c  
s t r u c t u r e  w a s  completed, and f i n a l  drawings were released t o  
t h e  Lavel le  A i r c r a f t  Corporation, t h e  s t r u c t u r e  subcontractor.  
(JPL, Space Programs Summary No. 37-13, Vol. 11, op. c i t . ,  
28-2 9. ) 

A product assurance c o n t r o l  prcgram f o r  t h e  TV subsystem w a s  
formalized which provided f o r  (1) a continuing series of 
r e l i a b i l i t y  s t u d i e s ,  (2) p a r t s  s e l e c t i o n ,  evaluat ion,  and 
con t ro l ,  and (3) ana lys i s  and r epor t ing  procedure t o  pinpoint  
components suscep t ib l e  t o  f a i l u r e .  
Block 111, F i n a l  Report, Volume I: Summary, op. c i t . ,  1.) 

- DSIF. An experimental 960-mc maser w a s  modified, i n s t a l l e d ,  
and t e s t e d  wi th  t h e  Cassegrain system i n  t h e  Ha-Dec antenna 
a t  t h e  Goldstone Pioneer s t a t i o n .  
required t o  increase t h e  s e n s i t i v i t y  of t h e  DSIF receiver f o r  
t h e  Ranger Block I1 lunar experiments. 
Sommarv No. 37-12, Vol. I, OD. c i t . ,  58.) 

(RCA, Ranger TV Subsystem, 

The maser ampl i f i e r  was 

(JPL, Space Proarams 

Dec. 1 Newton W. Cunningham, Head of NASA's Lunar Sciences Program i n  
t h e  Of f i ce  of Lunar and Planetary Programs, s e n t  a memo t o  
D r .  Homer E. N e w e l l ,  Director  c f  t h e  Off ice  of Space Sciences, 
no t i fy ing  him of f i n a l  approval of t h e  expzriments and experi-  
meiiters f o r  Ranger F l i g h t s  3 through 5 by t h e  SSSC a t  i t s  
meeting on October 16. They were: 

5 

i 
1 
i 

Vidicon <an. --c? Syr. t e m  
Convener--Dr. A.R. Hibbs, JPL; with M r .  R.L. Heacock and 
M r .  E.F. Dobies, JPL; D r .  E.M. Shoemaker, USGS; D r .  H.C. 
Urey, JCSD; D r .  G.F. Kuiper, U. of Arizona. 

Lead Experimenter--Dr. J.R. Arnold, UCSD; with D r .  A.E. 
Metzger, JPL; D r .  L A ,  Van D i l l a  and D r .  E.C. Anderson 
of LASL. 

Lead Experimenter--Dr. F. Press, CIT;  w i th  D r .  W.M. Ewing, 
Lamont Geological Observatory. 

Gamma Ray Spectromecer 

1 Single-Axis Seismometer 

& 
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Dec. 1 Radar A 1  t i m e t  er 
cont . Experimenter--Mr. W.E. Brown, Jr., JPL. 

Cunningham noted t h a t  t h e  major changes i n  t h e  l i s t  since 
i n i t i a l  approval by t h e  SSSC on May 9 ,  1960 w a s  t h e  inc rease  
i n  the number of experimenters assigned t o  t h e  TV system and 
add i t ion  of t h e  radar  altimeter experiment. 
r a n d m  f o r  Director ,  Off ice  of Space Sciences,  from N.K. 
Cunningham, December 1, 1961, JPLHF 2-682.) 

(NASA, Memo- 

Dec. 4 Testing of t h e  sol id-propel lant  retro-motors f o r  t h e  lunar  
capsules w a s  completed a t  AEDC. 
by metal reinforcement. (JPL, I O M  from J . D .  Burke t o  B. Sparks, 
Ranger P ro jec t  S t a tus  Report No. 35, JPLHF 2-1314.) (See 
November 27, 1961.) 

Nozzle f r a z z l i n g  was  cured 

D r .  R.C. Seamans acknowledged D r .  Pickering 's  le t ter  of 
November 15, and ind ica t ed  t h a t  it w a s  his dec i s ion  t o  allow 
t h e  Program Of f i ce r s  a t  JPL  and a t  NASA t o  decide go-no-go 
questions.  (NASA, let ter from R.C. Seamans t o  W.H. Pickering, 
December 4, 1961, JPLHF 2-1466.) 

Dec. 5 JPL issued Technical Report No. 32-199, S c i e n t i f i c  Experiments 
f o r  Rawer 3 ,  4 and 5, 

Dec. 6 Oran Nicks, Director  of NASA's Off ice  of Lunar and Planetary 
Programs, n o t i f i e d  Sdgar Cor t r igh t ,  Deputy Director  of t h e  Of f i ce  
of Space Sciences, of p o t e n t i a l  means f o r  improving support  from 
umanned lunar  probes f o r  rhe  Apollo manned luna r  landing pro- 
gram. Included was an estimate of t h e  nuaber of success fu l  
f l i g h t s  t h a t  could be expected based on an a s ses s sen t  of cou- 
temporary technology. The estimate f o r  Proje.ct Ranger w a s :  

Ranger F l i g h t s  1961 1.962 3963 - ..- -- 
Actual (planned) 2 3 4 
Successes 0 (11 (1-2) 

NASA, Memo from O.W. Nicks t o  E.M. Cor t r igk t ,  December 6 ,  1961, 
JPLHF 2-433. ) 

Dec. 7 C . I .  Cummizgs, Lunar Program Director  a t  JPL, recommended a 
p r i o r i t y  i n  unmanned lunar  missio.1 ob jec t ives  t o  (1) ob ta in  a 
f u l l y  successful  Ranger f l i g h t ;  (2) provide information con- 
cerning t h e  lunar  su r face  c h a r a c t e r i s t i c s  and envircnment as 
an a id  t o  t h e  ear l ies t  poss ib l e  manned mission t o  t h e  moon; 
(3)  develop and q u a l i f y  as much technology a s  poss ib l e  which 
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Dec. 7 
cont. 

Dec. 8 

can be m e t  d i r e c t l y  i n  performing manned luna r  missions; 
and (4) develop and qua l i fy  equipment and techniques f o r  
l o g i s t i c  support  of su r f ace  explorat ion by men on t h e  moon. 
I n  pursuing t h e s e  ob jec t ives ,  t h e  p r i o r i t y  o rde r  i n  compro- 
mises should be schedule, ob jec t ives ,  and cost .  ( E L ,  IOM 
from C. I .  C m i n g s  t o  J. Small, December 7, 1961, JPLHF 
2-1213. ) 

D r .  Homer N e w e l l .  NASA Associate Administrator f o r  Space 
Sciences, informed JPL of t h e  approved experiments and 
experimenters f o r  Block I1 Ranger f l i g h t s  (see December 1, 
1961). H e  i nd ica t ed  t h a t  t h e  same TV experimenters would 
be asked t o  p a r t i c i p a t e  i n  t h e  Ranger Block I11 F l i g h t s  6 
through 9. (NASA, le t te r  from H.E. N e w e l l  t o  W.H. Pickering, 
December 8, i961, JPLHF 2-251.) 

Dec. 9 Agena B v e h i c l e  6003 completed systems tests and w a s  accepted 
by t h e  A i r  Force. It w a s  flown to  A!!!! on December 12. 

Dec. 18 3PL n o t i f i e d  RCA of t he  personnel t h a t  had been appointed as 
o f f i c i a l  r ep resen ta t ives  i n  t h e  t echn ica l  and con t r ac tua l  
areas f o r  t h e  Ranger Block I11 TV subsystem. 
n i c a l  area they were :  

I n  the tech- 

D.H. Kindt - Systems Design P r o j e c t  Engineer 
R.D. I J i l l i a s  - Technical Analysis and Coord. af Design 
D. Schneiderman - Ass i s t an t  Sect ion Chief, System Czsign 

(JPL, letter from J.D.  Burke t o  RCA, December 18, 1961, JPLHF 
2-507.) 

Dec. 19 Dr .  Hugh Dryden, NASA Deputy Administrator, approved t h e  
recommendations of D r .  Lloyd Berkner t o  improve NASA-SSB 
r e l a t i o n s -  A member of t h e  SSB S e c r e t a r i a t  s t a f f  was 
appointed zs l i a i s o n  f o r  t h e  SSC subcommittee chairman. 
Subsequently, a d d i t i o n a l  Board membcrs were . a l so  appointed 
t o  serve as l i a i s o n  t o  t h e  ind iv idua l  SSSC subcommittees. 
(C.M. Atkins, IiASA and t h e  Space Science Board, op. c i t . ,  
68-70.) (See November 12-13, 1961.) 

The Atlas booster f o r  t h e  Ranger 3 f l i g h t  vras shipped from 
Convair t o  AMR. (Minutes of t h e  16 th  Agena-5 Coordinating 
Board, December 19, 1961, 3.) 

, 

Dec. 2 1  NASA approved t h e  funds necessary t o  make up t h e  $2.2 m i l l i o n  
:verrun on the  ADF lunar  capsule e f f o r t  f o r  Block I1 Rangers. 
(dASA, le t ter  from H.E. N e w e l l  to W.R. Pickering, December 21, 
1961, JPLHF 2-334.) 
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Dec. 22 A meeting w a s  held a t  t h e  RCA Astro-Electronics Divis ion i n  
Princeton, New Jersey,  with NASA Headquarters and JPL personnel 
i n  attendance. Progress on t h e  camera system €or  Ranger 
F l i g h t s  6-9 and managenent a spec t s  of t h e  p r o j e c t  were presented 
by D r .  Spencer Spaulding, RCA's Ranger TV Subsystem P r o j e c t  
Manager. (NASA, Memo €or  Deputy Director ,  Off ice  of Space 
Sciences, from O.W. N i c k s ,  January 15, 1961, JPLHF 2-336.) 

An Air Force Agena B b o o s t e r - s a t e l l i t e  success fu l ly  achieved 
e a r t h  o r b i t  a f t e r  launch from AMR. The o r b i t  w a s  nonstandard, 
however, due to a f a i l u r e  of t h e  A t l a s  s u s t a i n e r  s t a g e  t o  s h u t  
down a t  t h e  proper Il lstant.  
op. cit . ,  V I I . )  

( A i r  Force Document MTP-MS-IS-61-4, 

Dec. 27 C.W. Nicks n o t i f i e d  (2.1. Cummings of t h e  s e l e c t f o n  of t h e  
experimenter team €or t h e  TV subsystem on Rangers 3 through 
9 (see December 1, 1961), and d i r e c t e d  JPL t o  inc lude  t h i s  
group i n  Ranger managaent  and show t h e  assignment i n  t h e  
r r o j e c t  Development Plan. (NASA, le t ter  from O.W. N i c k s  t o  
C.I. Cummings, December 27, 1961, JPLHF 2-1471.) 

Dec. 28 Representatives from WSA OSS m e t  s i t h  Ranger p r o j e c t  personnel 
a t  JPL t o  review t h e  Ranger p r o j e c t  and problem a r a s  as soc ia t ed  
with t h e  RA-3 spacec ra f t ,  and t o  decide vhether o r  not  t o  launch 
RA-3 on schedule i n  late January 1962. 
proceed wi th  t h e  3lanned l2unch of RA-3. 
and December 4, 1961.) (NASA, Kemo from O.W. Nicks t o  E.M. 
Cor t r igh t ,  Subject: Plans f o r  Ranger 3 Meeting an  December 28, 
1961, December 21, 1961, JPLHF 2-1483.) 

&!SA and JPL agreed t o  
(See a l s o  November 15 

Dec. 29 The Range Safety Of f i ce  a t  AMR e s t ab l i shed  t h e  launch az inu th  
c o n s t r a i n t s  f o r  t he  f l i g h t  of RA-3, s t i l l  scheduled for Jaxary  
1962. (JPL, ION from .T:I!- Siii-ke to B. Sparks, Ranger P r o j e c t  
S t a t u s  Report No. 39, December 29, 1961, JPLHF 2-1314.) 

During 
Decanber 

Ranger Block I. 
on December 1 2 ,  and i n i t i a l  power turn-on followed two days 
later. 
(JPL, I O M  from J.R. McKee t o  H.M. Schurmeier, December 21, 1961, 
loc. c i t . )  

Mechanical buildup of Rafiger 2a -.das completed 

Subsystem checkout occupied t h e  remainder of t h e  month. 

Ranger Block 11. Pre - f l i gh t  acceptance and compatibi l i ty  tests 
were csmpleted, and t h e  RA-3 spacec ra f t  w a s  removed t o  t h e  
explosive s a f e  area f o r  f i n a l  checkout p r i o r  t o  J-FACT a t  t h e  
pad. "The f i n a l  checkout did not u t i l i z e  l ive  pyrotechnics,  

b 
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During fueled mid-course motor, o r  t h e  f l i g h t  l una r  s u r v i v a l  capsule. An 
December e l e c t r o n i c  nockup of t h e  capsule  and retro-motor were employed, as 
C O i l t .  w e l l  as a prototype r a d i o  altimeter." No s e r i o u s  d i f f i c u l t i e s  

were encoi2ntered during tests. 
No. 37-13, Vol. I, op, cit,., 4-5.) (Figure 4 3 . )  

(JPL, Space Programs Summary 

During 
t h e  schedule, as measured a g a i n s t  t h e  launch d a t e s  e s t ab l i shed  on 
Year June 15, 1960. The Block 1 f l i g h t s  of Rangers 1 and 2, which 

demonstrated t h e  b a s i c  engineering i n t e g r i t y  of spacec ra f t  design 
as w e l l  as many elements of t h e  launch v e h i c l e  and spacec ra f t  
technology, yielded l i t t l e  o r  no new s c i e n t i f i c  information. The 
f l i g h t s  also indicated need f o r  improved r e l i a b i l i t y  and t e s t r n g  
of a l l  t h e  newly developed unmanned 
ponents: launch veh ic l e s ,  s p a c e c r a f t  and experiments, DSIF, and 
f l i g h t  operations.  Ce r t a in  v i t a l  elements i n  f l i g h t  operat ions,  
such as launch, spacec ra f t  extended c r u i s e  mode operat ions,  con- 
t r o l l e d  midcourse and terminal  maneuvers, remained t o  b e  demon- 
s t r a t e d  i n  f l i g h t .  

A t  t h e  c l o s e  of 1961 t h e  ganger P r o j e c t  wzs about one month behind 

luna r  f l i g h t  system com- 
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Jan. 2 

Jan. 3 

Jan. 4 

C . I .  Cummings, Lunar Program Director  a t  JPL,  informed NASA 
Headquarters of t h e  exceptions t h a t  had been made i n  decon- 
tamination of t h e  Ranger 3 spacecraf t .  
reasonable means has been employed t o  minimize t h e  above l i s t e d  
exceptions and t o  a s su re  t h a t  t he  t o t a l  amount of v i a b l e  con- 
tamination aboard t h e  RA-3 spacecraf t  w i l l  be  as small as posy 
s i b l e .  
major e f f o r t  which has added s u b s t a n t i a l l y  t o  t h e  c o s t  and t o  
t h e  r i s k  of t h e  mission. It is  l i k e l y  t h a t  t h e  s t e r i l i z a t i o n  
procedures have compromised spacec ra f t  r e l i a b i l i t y ;  however, 
t h e r e  i s  i n s u f f i c i e n t  d a t a  t o  p o s i t i v e l y  confirm t h i s  suspicion." 
(JPL, let ter from C . I .  Cummings t o  R.C. Seamans, January 2 ,  1962, 

H e  averred t h a t  "every 

The degree of contamination a t t a i n e d  is t h e  r e s u l t  of a 

JPLHF 2-454b. ) 

R.L. Heacock, Chief of t h e  Space Instruments Develcpment Sect ion 
a t  JPL,  n o t i f i e d  a f f ec t ed  JPL d iv i s ions  t h a t ,  because of shortage 
of manpower i n  the  Space Science Division, t h e  proposed r a d i a t i o n  
experiments f o r  t h e  follow-on Block I11 Rangers w e r e  cancelled.  
(.JPL, I O M  from R.L. Heacock t o  Di s t r ibu t ion ,  January 2, 1962, 
JPLHF 2-1219.) A t  t h e  same t i m e  M. E i m e r  informed C . I .  Cummings 
t h a t  t h e  Space Science Division was aoncerned over t h e  r o l e  of 
t h e  Systems Division i n  Space Science a c t i v i t i e s  €or t h e  Ranger 
follow-on. (JPL, I O M  from M. E imer  t o  C . I .  Cummings, January 2, 

RA-3 w a s  mated t o  the  Agena booster on t h e  launching pad a t  AMR. 

A.R. Hibbs, Chief of t h e  JPL Space Sciences Division, released a 
suuunary of t h e  pol icy recommendations made a t  an Experimenter's 
Conference on December 9, 1961, c o n c e r n i q  release of photographs 
from t h e  RA-3 lunar  impact. f l i g h t s  t o  TV experimenters. Recom- 
mendations includcd immediate r e l e a s e  t o  news media as w e l l  as t o  
other  s c i e n t i s t s  f o r  ana lys i s .  (JPL, I O M  f r o a  A.R. Hibbs t o  
Experimenters, January 4, 1962, JPLHF 2-12215.) (See J a m a r y  27, 
1959. ) 

1962 , JPLHF 2-.1220. ) 

A review of t h e  Ranger P ro jec t  by NASA Headquarters ended with a 
decis ion t o  continue t h e  e f f o r t  as present ly  planned. (JPL, IOM 
from J .D .  Burke t o  B. Sparks, Ranger P r o j e c t  S t a tus  Report No. 40, 
January 5, 1962, JPLSF 2-1314.) 

J . D .  Burke n o t i f i e d  W.H. Pickering t h a t ,  d t h o u g h  several t echn ica l  
d i f f i c u l t i e s  with the  lunar  capsule 's  retromotor and spin-motor 
remained t o  !-? resolved, t he  RA-3 spacecraf t  w a s  f l ight-ready and 
should be lamched on schedule. (JPL, I O M  from J . D .  Burke t o  
W.H. Pickering, January 4,  1963, JPLHF 2-315.) i 
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Jan. 5 RA-3 spacec ra f t ,  Agena B 6003 and A t l a s  1 1 7 D  completed J-FACT, 
The Aeronutronic (ADF) luna r  capsule was shipped t o  AMR from 
Ca l i fo rn ia  t h e  same date .  
demated and returned t o  t h e  hangar f o r  disassembly p r i o r  t o  f i n a l  
buildup with t h e  retromotor and lunar  capsule. (JPL, Space Pro- 
grams Summary No. 37-14, V o l .  11, f o r  t h e  period January 1, 1962 
t o  March 1, 1962, 22.) 

The following day t h e  spacec ra f t  w a s  

Jan. 8 Using experience gained on Ranger F l i g h t s  1 and 2, a dec i s ion  
w a s  reached a t  JPL not t o  check out  spacec ra f t  s c i ence  experi- 
ments on t h e  pad during countdown where high vo l t ages  were re- 
quired. 
Ranger Follow-on, S c i e n t i f i c  Power "On" During Countdown, 
January 8, 1962, JPLHF 2-1224.) (See, f o r  example, August 1, 
1961.) 

(JPL,  I O M  from M.R. Mesnard t o  G.F. Baker, Subject:  

ADF submitted a proposal t o  NASA f o r  development of a luna r  Sur- 
f a c e  Measurement Capsule (StRNEC) t h e t  could be hard-landed on 
t h e  moon by Ranger vehicles .  
designed t o  support  Apollo, t o  provide d a t a  on luna r  su r face  
pene t r a t ion  r e s i s t a n c e ,  load bearing c h a r a c t e r i s t i c s ,  subsurface 
s t r u c t u r e ,  and dus t  l aye r  depth. (Ford Motor Companv, Aero- 
nutronic  Division, Pub l i ca t ion  U-1509, A Lunar Surface Measuring 
Capsule, January 8, 1962, JPLHF 2-701.) 

The capsule  would c a r r y  experiments 

(Figure 44.) 

Jan. 10 A t  a JPL Ranger Spacecraft  System Review, J .D .  Burke informed 
at tendees t h a t  P ro jec t  Ranger w a s  t o  be geared t o  support  t h e  
Apollo "Man on t h e  Moon" program, and t h a t  RA-5 would not  ca r ry  
any passenger s c i e n t i f i c  eKperiments. 
3 i v i s i o n  31 w a s  i n s t r u c t e d  t o  f a b r i c a t e  RA-5 cables  under t h i s  
c r i t e r i o n .  (JPL, I O M  frcm A.E. Wolfe/L.S. Stone t o  Di s t r ibu t ion ,  
Ranger Spacecraft  System Review Minutes, January 10, 1962, 
JPLHF 2-1313. ) 

The cabling group i n  

The DSIF began checkout of s t a t i o n  subsystems preparatory t o  t h e  
launch of RA-3, and a trailer containing equipment f o r  recording 
vfdeo s i g n a l s  w a s  posit ioned a t  Goldstone s t a t i o n .  "Operational 
readiness  tests involving t h e  e n t i r e  DSIF were conducted on 16, 
19 and 23 January. On 24 January t h e  DSIF w a s  ' i n  t h e  green' 
f o r  t h e  Ranger 3 launch." (Tracking and Data Acquis i t ion f o r  
Ranzer Missions 1-5, op. c i t . ,  27.) 

Jan. 13  The complete ADF lunar capsule was balanced and made ready f o r  
i n s t a l l a t i o n  on t h e  RA-3 bus. I n s t a l l a t i o n  w a s  f i n i shed  on 
January 16. 
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Jan. 15 Af ter  review of the  January 2 JPL l e t t e r  on RA-3 decontamination 
e f f o r t s ,  NASA Associate  Administrator Robert Seamans informed 
D r .  Homer E. N e w e l l ,  Di rec tor  of  t h e  Off ice  of Space Sciences,  
t h a t  "it appears t o  m e  t h a t  spacec ra f t  decontamination is a com- 
plex business and is  pr imar i ly  i n  support  of your Bioscience 
a c t i v i t y .  
o the r  program o f f i c e s  and considerable  expense, my approval is 
required f o r  each p a r t i c u l a r  spacec ra f t  o r  space v e h i c l e  series 
involved. (NASA, nierc! from R.C. Seamans t o  H.E. N e w e l l ,  
January 15, 1962,JPLHF 2-454a.) 

Since space v e h i c l e  s t e r i l i z a t i o n  may a l s o  involve 

The spa re  lunar  capsule f o r  RA-3 (Ser. No. 11) experienced a 
f a i l u r e  i n  tests. Rather than  t r y  t o  r e p a i r  t h i s  capsule ,  which 
w a s  near ly  completely assembled, i t  w a s  decided t h a t  assembly of 
another capsule  (Ser.  Eo. 12) would be  speeded up. Because of 
t h e  speed-up process,  normal s t e r i l i z a t i o n  procedures f o r  t h e  
inner  su rv iva l  sphere of capsule  No. 1 2  were dispensed with.  
(JPL, l e t t e r  from C . I .  Cummings t o  R.C. Seamans, January 15, 
1962, JPLHF 2-1709.) 

Jan. 18 JPL issued Engineering Planning Document No. 65, Ranger Follow- 
The primary purpose of t h e  on Pro jec t  Pol icy  and Requirements. 

Ranger Block I11 f l i g h t s  w a s  t o  "obtain d a t a  on phys ica l  con- 
d i t i o n s  of t h e  lunar  sur face .  . . . Other r e l a t e d  s c i e n t i f i c  
experiments w i l l  be  c a r r i e d  on a b a s i s  of noninterference with 
t h e  TV mission." (JPLHF 2-1538) 

Details on t h e  e l imina t ion  of r a d i a t i o n  experiments f o r  follow- 
on Block I11 Rangers were re leased  a t  JPL. 
t o  a shor tage  of personnel i n  Div is ion  32, Space Sciences.  
I O M  from R.E. Pabst/W.S. McDonald t o  R.L. Heacock, September 18, 
1962, JPLHF 2-1225.) (See January 2, 1962.) 

Cutback was a t t r i b u t e d  
(JPL, 

Jan. 22 A rupture  i n  t h e  e l l i p s o i d a l  i n t e r t a n k  i n s u l a t i o n  bulkhead w a s  
discovered i n  t h e  Atlas booster  f o r  Ranger 3 a f t e r  fue l ing  
operat ions had begun. 
four  hours per  day f o r  four  days " i n  a race aga ins t  a p i r a t i o n  
of t h e  lunar  launch per iod,  t h e  At las  f i e l d  crew removed t h e  
ruptured diaphragm, [and] . . . r e s to red  t h e  A t l a s  t o  f l i g h t -  
ready condi t ion.  . . .'' (JPL, Ranger History--working d r a f t ,  
op. c i t .  , 14-15.) 

Working from i n s i d e  of t h e  rocke t  twenty- 

Jan. 23 F ina l  terminal  s t e r i l i z a t i o n  opera t ions  f o r  RA-3 began, and ended 
t h e  following day. 
cen t r a t ion  of e thylene oxide gas i n s i d e  i t s  shroud on t h e  pad f o r  
eleven hours. 
passed through a ster i le  b io log ica l  f i l t e r .  (JP:L, Space Proprams 
Summary No. 37-14, Vol .  11, op. c i t . ,  17.) 

The spacec ra f t  was 'bathed i n  a des i red  con- 

Then the  mixture  was purgzd wi th  dry n i t rogen  which 

I 
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Jan. 24 Ranger follow-on passenger sc i ence  experiment ob jec t ives ,  rev ised  
a f t e r  d i scuss ion  a t  JPL among P r o j e c t ,  Systems, and t h e  Space 
Science Divis ion,  were e s t ab l i shed :  

1. I f  RA-5 w a s  assigned t o  c a r r y  the  lunar  capsule  ins tead  
of a n  RCA TV tower, experiments would be t h e  same as f o r  
RA-3 and 4. 

I f  RA-5 c a r r i e d  an RCA TV subsystem, a Neher Ion Chamber 
would be included. 
along w i t h  t h e  TV subsystem. 

RA-8 and 9 would have Geiger counters  and t i s s u e  equiva len t  
dosimeters aboard, i n  a d d i t i o n  t o  t h e  ion  chamber. 

RA-7 would incorpora te  t h e  same sc ience  experiments as RA-8 
and 9 i f  t h e  i t e m  could m e e t  t h e  schedule. 

2. 
%I-6 would a l s o  ca r ry  t h e  i o n  chamber 

3. 

4. 

(JPL, I O M  from G.P. Kautz/L.S. Stone t o  Di s t r ibu t ion ,  Ranger 
Spacecraf t  System Review Minutes, January 24, 1962, JPLHF 
2-1313; and, I O M  from G.P. Kautz t o  Di s t r ibu t ion ,  February 2, 
1962, JPLHF 2-1229.) 
Ranger Block 111 as proposed i n  PDP, dated September 23, 1961.) 

(Contrast  wi th  sc ience  experiments f o r  

Jan. 25 JPL n o t i f i e d  S i r  Bernari  Lovel l  a t  J o d r e l l  Bank i n  England of 
t h e  Ranger 3 pos t  i n j e c t i o n  t r a j e c t o r y  and spacecraf t  t rans-  
ponder frequency so  t h e  B r i t i s h  rad io te lescope  might p a r t i c i p a t e  
i n  t racking.  (TWX from W.H. Pickering t o  S i r  Bernard Lovel l ,  
January 25, 1962, JPLHF 2-1226.) 

Jan. 26 Ranger 3 (Atlas  121D, Agena B 6003), t h e  f i r s t  l una r  f l i g h t  i n  
t h e  Block I1 series, was  launched from AMR Pad 12 a t  3:30 EST 
i n  t h e  f irst  countdown. The planned mission was  achievement of 
a lunar  impact t r a j e c t o r y ,  w i th  lunar  i m p x t  a t  a prese lec ted  
s i te .  P r i n c i p a l  ob jec t ives  f o r  t h i s  f l i g h t  involved t e s t i n g  of 
a l l  ground and space borne ope ra t iona l  system elements f o r  un- 
manned lunar  missions,  including midcourse t r a j e c t o r y  co r rec t ion  
and terminal  maneuvers performed by t h e  spacecraf t ,  and t h e  
conduct of s c i e n t i f i c  experiments i n  t r a n s i t  and upon t h e  lunar  
sur face .  (Ranger Block 11 f l i g h t s  c a r r i e d  a s i n g l e  a x i s  seis- 
mometer capsule  t o  be rough-landed on t h e  moon, as w e l l  as 
approach t e l e v i s i o n ,  radar ,  and gamma-ray experiments.) (Figures 45 and 46.) 

The planned lunar  mission w a s  no t  accomplished due t o  a com- 
b ina t ion  of booster  and spacec ra f t  malfunctions; however, several 
important tes t  objec t ives  were achieved during t h e  f l i g h t .  The 
f i r s t  var iance  3T.n mission plans occurred less than a minute a f t e r  
l i f t o f f ,  when t h e  pu l se  beacon f a i l e d  i n  t h e  A t l a s  guidance system. 
The Atlas booster  continued independently through engine shutdowns 
operat ing only on au top i lo t  and i n t e r n a l  programmed information, 
although t h e  d i spe r s ion  e r r o r  introduced i n  t h e  t r a j e c t o r y  exceeded 
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Jan. 26 t h e  cor rec t ion  capab i l i t y  of t h e  RA-3 midcourse propulsion system 
cont . and precluded any lunar  impact. 

granuned dual  engine burns, acce le ra t ing  RA-3 out  of an e a r t h  
parking o r b i t ;  however, an add i t iona l  t r a j e c t o r y  dispersion-- 
la ter  t raced t o  a mis-set Agena guidance constant--was a l s o  
introduced. 

Following i n j e c t i o n  i n t o  an  unplanned deep space t r a j e c t o r y ,  
RA-3 properly deployed its so la r  a r r ays ,  acquired t h e  sun . . . I  
ea r th ,  and s t a b i l i z e d  i n  a t t i t u d e .  Communication wi th  tire :IF 
through t h e  high-gain antenna w a s  successfu l ly  i n i t i a t e d  5j 
ground command. 
members of t he  Ranger P ro jec t  O f 5 i c . e  decided t o  proceed with 
midcourse and terminal  maneuvers i n  order  tc demonstrate space- 
s c r a f t  propulsion system c a p a b i l i t y  and t o  pos i t i on  t h e  space- 
s c r a f t  f o r  an experiment with t h e  approach t e l e v i s i o n  camcra. 
The midcourse maneuver command w a s  t ransmit ted from Goldstone a t  
5:OO p.m. EST OLI January 27. The Spacecraf t  received,  processed, 
and executed t h e  command; upon r eacqu i s i t i on  (following spacec ra f t  
a t t i t u d e  r e t u r n  t o  sun and earth-lock) by ground s t a t i o n s ,  i t  w a s  
soon apparent t h a t  t h e  maneuver ve loc i ty  change had been a mirror  
image of t h a t  desired.  Within a per icd of about 40 hours,  between 
t h e  midcourse and terminalmaneuvers,  t h e  f a u l t  was analyzed: a 
s ign  inversion had exis ted undetected between t h e  preprogrammed 
d i g i t a l  maneuver code of t he  ground computer and t h e  spacecraf t  
computer. 
p o l a r i t y ,  but no t  t h e  meaning of t h e  commands. 

from Goldstone t o  Ranger 3 a t  12:21 p.m. EST on January 28, as 
the  spacecraf t  neared the  moon (about 20,000 m i l e s  d i s t ance  a t  
c l o s e s t  approach). 
co r rec t ly ,  thus confirming t h e  s ign  inversion diagnosis ,  but  l o s t  
a t t i t u d e  con t ro l  when the  CCGS f a i l e d  f o r  an unknown cause,  and 
t h e  maneuver w a s  not completed. Execution of t h i s  command would 
have or iented t h e  spacecraf t  so  t h a t  t h e  vidicon f i e l d  of view 
covered a well-l ighted area of t h e  f a r  s i d e  of t h e  moon not  pre- 
v ious ly  photographed, and would have allowed a viewing per iod of 
approximately 4 1  minutes before  the  second Goldstone pass  ended. 
The terminal sequence had included programmed exposure of t h e  
vidicon and t h e  taking of p ic tures .  Althoush the  vidicon appar- 
e n t l y  operated,  s ince  the  f i d u c i a l  marks on t h e  f ace  p l a t e s  
appeared i n  i n i t i a l  p i c tu re s ,  t h e  CCGS-attitude con t ro l  f a i l u r e  
caused t h e  high gain an tenw ' > l o s e  its e a r t h  o r i en ta t ion ,  and 
the  signal s t r eng th  dropped below Goidstone rece iver  c a p a b i l i t i e s  
causing the  vidicon s igna l  t o  be  obscured by noise.  
swept p a s t  the  moon a t  c l o s e s t  approach s i x  hours later on 
January 28. The DSIF continued t o  t r ack  t h e  battesy-powered 

The Agena B performed i t s  pro- 

I n  t h e  Spacef l igh t  Operations Center a t  JPL, 

P r e f l i g h t  tests had; checked only t h e  magnitude and 

A te iminal  maneliver command wi th  t h e  s igns  reversed was  sen t  

The spacecraf t  commenced t h e  terminal  maneuver 

Ranger 3 
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Jan. 26 
cont . t racking e f f o r t s  w e r e  discontinued. (Figure 47.) 

beacon i n  t h e  lunar  capsule t o  a range of 1,010,000 m i l e s  when 

Performance of t h e  passenger science experiment w a s  accepcable 
under t h e  nons tnndard f l i g h t  conditions.  
extended properly and u s e f u l  spectrometer d a t a  on r a d i a t i o n  back- 
ground w e r e  received on January 27 and 23. (This gamma r a y  spec- 
trometer d a t a  provided t h e  f i r s t  i d e n t i f i c a t i o n  of a d i f f u s e  f l u x  
of primary gamua r a y s  coming from ou t s ide  t h e  s o l a r  system.) 

The spacec ra f t  temperature con t ro l  system performed adequately,  
d t h o u g h  t h e  temperature r o s e  slowly toward t h e  upper l i m i t  as the  
veh ic l e  passed thc  moon. A s  a r e s u l t ,  p lans  w e r e  made t o  alter 
t h e  thermal p a i n t  p a t t e r n  on Ranger 4. While t h e  milestone mid- 
course maneuver had been accomplished--albeit in r eve r se  fashion-- 
t he  var ious d i s c r e t e  f l i g h t  f a i l u r e s ,  including loss of AMR-DSIF 
doimrange telemetry d a t a  when ground equipment f a i l e d ,  demonstrated 
t h e  importance of system-wide simulation analysi-s and t e s t i n g .  

The gamia-ray boom 

(JPL 
Space Prozrams Summary No.  37-14, Vol. I, f o r  L ~ I P  period January 1, 
1962 t o  Karch 1, 1962, 7-9; Ranger I11 Technical i j u l l e t i n s  1 through 
4 ,  Jancary 29 through February 9, 1962; and, Ranger H i s  tory--working 
d r a f t ,  op. c i t . ,  15-16.) 

ADF submitted a f i rm c o s t  Groposal f o r  developnent of SURMEC f o r  
Ranger follow-on f l i g h t s .  (ADF, le t ter  from E.L. Montgomery t o  
L.C. Pehl of JPL, January 26, 1962, JPLHF 2-1228.) (See January 8, 
1962.) 

Jail. 31 The JPL Space Sciences Division issucd plans and procedures f o r  
space sc i ence  experiments on follow-on Block I11 Ranger veh ic l e s .  
(JPL, I O M  fro= M. E i m e r  t o  C.I. Cummings, Januaiy 31, 1962, JPLHF 
2-1220.) (See January 24, 1962.: 

During Ranqer Block 11. In t ens ive  post-f l ight  analyses  and discussions 
January of changes t h a t  could be made i n  the htlas-kgena B launch veh ic l e s  

and t h e  Ranger spacecraft .  t o  inc rease  r e l i a b i l i t y  werc held a t  JPL 
and NASA during t h e  l a s t  week of t h e  month. The t r a d e  jou rna l  
Aviation Week noted t h a t  " the [RA-31 f a i l u r e  has g r e a t l y  aggravated 
t h e  continuing controversy over r e l i a b i l i t y  versus  performance-- 
p a r t i c u l a r l y  s i n c e  malfunctions occurred i n  both t h e  General 
Dynamics A t l a s  booster and the  Jet Propulsion Laboratory Ranger 
spacec ra f t ,  and the  f a u l t y  t r a j e c t o r y  cou1.d have been r e c t i f i e d  t o  
a g rea t e r  degree than it  wac except f o r  what amounted t o  de f i c i enc ie s  
i n  ' ~ 3  Lockheed Bgena secoml s t a g e  and ?he deep space t racking net- 
work." ("Rang2r 3 F l i g h t  S t i r s  R e l i a b i l i t y  Question," Aviation Week, . 
30, FeLiuary '. , 1962, .TPLHF 2-594.) * 

' 9  
1 
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During Ranqer Block 111. RCA completed i n s t a l l a t i o n ,  a t  t h e i r  f a c i l i t i e s ,  
January of t h e  f i r s t  Operational Support Equipmcq;: f o r  t he  TV subsystem. 

(RCA, Ranger TV Subsystem, Slock 111, F i n a l  Report, loc.  c i t . )  

Dynamic tests of t h e  RCA TV subsystem Mecharical T e s t  Model (MTM) 
commenced a t  t h e  RCA f a c i l i t y  i n  Hightstown, New Jersey.  (JPL, 
IOM from J.D. Burke t o  B. Sparks, P r o j e c t  S t a t u s  Report No. 42, 
January 22, 1962, JPLHF 2-1314.) 

The RCA MTM f o r  t h e  follow-on Block 111 Rangers w a s  de l ive red  t o  
JPL on January 29. 
vas postponed u n t i l  March 15 s i n c e  it would not  begin t e s t i n g  i n  
t h e  new Space Simulator f a c i l i t y  u n t i l  March 26. (JPL, IOM from 
A.E.  Wolfs t o  Di s t r ibu t ion ,  Minutes of Ranger Spacecraft  System 
Review, January 31, 1962, JPLHF 2-1313.) 

Delivery of a Thermal Control Model (TCM) 

Feb. 1 kevised e d i t i o n  of t h e  JPL Lunar Program, Operational Pol icy,  
Ornanization and Functions, w a s  re leased.  
Memorandum No. 33-32, Rev. 1, February 1, 1962.) 

(JPL Technical 

Feb. 2 J .D.  Burkz n o t i f i e d  t h e  JPL Deputy Director  t h a t  f u r t h e r  inves- 
t i g a t i o n  of kA-3 post- inject ion d i f f i c u l t i e s  revealed t h e  urgent 
need f o r  (a )  r e v i s i o n  of space a l l o c a t i o n  f o r  var ious groups i n  
Building 125, which ac t ed  as the  JPL command cente- during f l i g h t  
operat ions,  and (b) observance of w r i t t e n  procedures which estab- 
l i s h e d  Rarold Washburn as Ranger P r o j e c t  S c i e n t i s t ,  responsible  
f o r  coordinating a l l  the  sc i ence  experiments. (JPL, I O M  from 
J .D .  Burke t o  B. Sparks, Ranger P r o j e c t  S t a t u s  Report No. 44, 
February 2 ,  1962, J;ZHF 2-1314. > 
JPL released Technical Memorandum TM 33-80, S c i e n t i f i c  Subsystern 
OperatLon: Ranger 3, 4, 5, February 2, 1962. 

FeL. 1-2 The n in th  meeting of t h e  Lunar Sciczces subcommittee of NASA's 
SSSC convened i n  Washington, D.C. The performance of two Ranger 
3 experiments w a s  described: 
mometer). The "committee suggested t h a t  a grenade experiment be 
considered f o r  Rangers 4 and S." The Ranger follow-on Block I11 
TV subsystem w a s  described by Eimer, and Davies (NASA) recornended 
t h a t ,  i n  regard t o  i l luminat ion,  probe-moon-sun angles  be c a r e f u l l y  
considered. Colcr- versus  black and white  TV p i c t u r e s  were discussed 
and E i m e r  w a s  asked t o  r e p o r t  on relative merlts of each and t o  make 
a recommendation. (Lur.ar Science Chronclogy, loc.  c i t . )  

Arnold (gamma ray) and P r e s s  (seis- 
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Feb. 5 JPL recommendations f o r  a rev ised  l ist  of passenger science 
experiments f o r  Ranger F l i g h t s  6-9 w e r e  received a t  NASA Head- 
qua r t e r s ,  (N.W. Cunningham, Ranper Program Chrotologv, l oc .  c i t .  ; 
a l s o ,  JPL, I O M  from J .D .  Burke t o  C . I .  Cmunings, St-bject:  Rznger 
6-9 S c i e n t i f i c  Experiments, Marcn 14,  1962, JPLHF 2-1235.) (See 
January 24, 1962.) 

JPL w a s  n o t i f i e d  t h a t  D r .  Homer E. N e w e l 1  w a s  now respons ib le  f o r  
a l l  payload decontamination matters a t  NASA Headquarters. 
f u t u r e  communications on t h i s  sub jec t  should be  s e n t  t o  t h e  Off ice  
of Space Sciences." 
February 5, 1962, JPLHF 2-330.) 

" A l l  

(NASA, TWX fzom Robert Sean?ans t o  W.H. Pickering 
(See January 15, 1962.) 

ADF submitted a combined proposal  t o  JPL f o r  development of a 
Lunar Surface Photoreconnaissance and Lunar Surface Measurement 

Capsules." 
t h e  lat ter SURMEC. Development t i m e  t o  d e l i v e r y  of f i r s t  f l i g h t  
u n i t s  w a s  estimated a t  e leven t o  twelve months. 
"Lunar Surface Photoreconnaissance and Lunar Surface Measurement 
Capsules," submitted by G. Lynch of Aeronutronic, A Divis ion  of 
Ford Motor Company, February 5, 1962.) 

I 1  

The former received t h e  shorthand des igna t ion  LSPC, 

(Proposal f o r  

Feb. 7 The Lunar and Plane tary  Off ice  i n  t h e  NASA Off ice  of Space Science; 
w a s  reorganized. Management pos i t i ons  f o r  each f l i g h t  p r o j e c t ,  
including a Ranger Program Chief and Program Engineer, were estab- 
l i s h e d  f o r  t h e  first t i m e .  N.W. Cunningham and W. Jakobdwski, 
r e spec t ive ly ,  w e r e  appoinc d .  Cunningham had previously worked i n  
t h e  Lunar Science Of f i ce  i OSS under D r ,  Charles Sonet t .  (NASA, 
memo f o r  Lunar arid P lane ta iy  Personnel from O.W. Nicks, February 7, 
1962, JPLHF 2-337.) 

Planned passenger sc ience  experiments, as es tab l i shed  a t  t h e  meeting 
of January 24,  w e r e  announced a t  t h e  JPL Ranger System Rev iew 
meeting : 

F l i g h t  5-6 Ion Chamber 
F l i g h t  7 IOR chamber in t eg ra t ed  wi th  Geiger tubes 
Flj.ght 8-9 Same as 7 with  p o s s i b i l i t y  of dosimeters. 

7-8-9. A d e t a i l e d  breakdown w i l l  be  d i s t r i b -  
uted by t h e  System Design Section." 

(JPL; IO>! from A.E. Wolfe/J.B. Berger t o  Di s t r ibu t ion ,  Ranger 
Spacecraf: System R e v i e w  Minutes, February 7 ,  1962, JPLHF 2-1313.) 

A DCS [Data Conditioning System] w i l l  be  or. 11 
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Feb. 12  JPL i ssued  Spec i f i ca t ion  RL-3-11OA ( t o  supersede Spec i f i ca t ion  
RL-3-110), Spacecraf t  Design Charac te r i s t i c s  and R e s t r a i n t s  
Design Charac te r i s t i c s ,  which, i n t e r  a l i a ,  gave new orders  f o r  
passenger science experiments t o  be c a r r i e d  on Ranger F l i g h t s  6-9. 
(JPLHF 2-1549. ) 

Feb. 14 The JPL 25-foot-diameter space s imulator  f a c i l i t y  f o r  t e s t i n g  
spacecraf t  i n  t h e  environment t h a t  would b e  encountered on t r i p s  
t o  t h e  moon and p l ane t s  w a s  shown t o  t h e  pub l i c  f o r  t h e  f i r s t  
time. Plans c a l l e d  f o r  f i r s t  tests of t h e  Mariner R Temperature 
Control Model t o  begin t h e  following week. 
Tes t  Cra f t  i n  Space Environs," The Independent, February 15, 1962, 
JPLHF 2-936; see a l s o  ''Aariner Flyiag t o  Venus i n  Simulator," 
Missiles aLid Rockets, February 1962, 40, JPLHF 2-768.) 

("JPL Simulator t o  

Feb. i4-17 Engineering Change Orders w e r e  re leased  a t  JPL f o r  incorgora t ion  
of passenger sc ience  experl  "n ts  on F l i g h t s  6-9. (JPJ,, I O M  from 
J.D.  Burke t o  C . I .  Cummings, Subject :  Ranger 6-9 S c i e n t i f i c  
Experiments, March 14, 1962, loc.  ci t .)(See February 12, 1962.) 

Feb. 16  NASA Headquarters infmmed JPL of t h e  change i n  organiza t ion  and 
c rea t ion  of a Range, Program Off ice ,  e f f e c t i v e  February 7 ,  1962. 
(NASA, letter from O.W. Nicks t o  W.H. Pickering,  February 16,  
1962, JPLHF 2 331.) 

Feb. 20 The f i r s t  United S t a t e s  manned o r b i t a l  space f l igh t  took place.  
L t .  Col. John Ei. C -mn  successfu l ly  p i l o  :ed Mercury spacec ra f t  
Fr iendship 7 f o r  t h r e e  o r b i t s  of t h e  e a r t h  and t o  a safe recovery 
i n  t h e  At l an t i c  Ocean near  t h e  Bahama Is lands .  (NASA, Astro- 
n a u t i z a l  and Aeronautical  Events of 1962, GPO, 1963, 18.) 

Feb. 21 All hardware :hanges and modif icat ions t o  RA-5 (occasioned by 
experience from t h e  f l i g h t  of RA-3) were frozen.  
A.E. Wolfe/J.B. Berger/L. Stone t o  Di s t r ibu t ion ,  Ranger Spacecraf t  
System R e v i e w  Minutes, February 14, 1962, JPLHF 2-1313.) 

(JPL, I O M  from 

5 

I n  conformance wi th  recommendations from experimenters,  RCA sub- & 

mitted a proposal t o  JPL t o  modify the  alignment of t h e  TV cameras i 
i n  Ranger Block I11 f l i g h t s .  (JPL, I O M  from G.P. Kautz t o  C.F. 
Campen, March 20, 1962, JPLHF 2-1237.) (See November 15,  1961.) 
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Feb. 21 
cont . about t h e  Apollo Program a t  San Jose,  Ca l i fo rn ia ,  ou t l i ned  t h e  

NASA Deputy Associate Administrator Thomas F. Dixon, i n  a speech 

progression of NASA f l i g h t  p rogrms  leading t o  and supporting t h e  
goal  of man on t h e  moon before  1979. These f l i g h t  programs w e r e  
t h e  X-15, Ranger, Surveyor, Mercury and Gemini. (U.S. Congress, 
Committee on Aeronautical and Space Sciences,  NASA Authorization 
f o r  F i s c a l  Year 1966, P a r t  3, 89th Congress, F i r s t  Session, U.S. 
Government P r i n t i n g  Off ice ,  TJashington, D.C. 1965, 19.) 

Feb. 27 Four promising l i q u i d  s t e r i l a n t  s o l u t i o n s  f o r  b i o l o g i c a l  de- 

The 
contamination of mating su r faces  on Ranger spacec ra f t  w e r e  
i s o l a t e d  i n  a JPL l i q u i d  s t e r i l a n t  development program. 
program w a s  undertaken i n  respcnse t o  a NASA request  t h a t  a more 
e f f e c t i v e  l i q u i d  s t e r i l a n t  be employed than t h e  isopropyl  arcohol 
then i n  use. (JPL,  I O M  from R.C. Hastrup t o  Di s t r ibu t ion ,  
February 27, 1962, JPLHF 2-1232.) 

Following a debrief ing interview with L t .  Col. John H. Glenn, Jr., 
t h e  first American t o  o r b i t  t h e  e a r t h ,  Maurice Dubin, Head of t h e  
Aeronomy Program i n  OSS, n o t i f i e d  D r .  Homer N e w e l l ,  D i r ec to r  of 
OSS, t h a t  “it i s  evident  t h a t  t h e  ast ronaut  can perform va r ious  
s c i e n t i f i c  experiments. H e  has t h e  c a p a b i l i t y  of doing so d e s p i t e  
t h e  many l i m i t a t i o n s  imposed by t h e  compact Mercury capsule.  . . . 
(NASA, Memo t o  Director ,  Off ice  of Saace Sciences, from Maurice 
Dubin, March 26, 1962, JPLHF 2-1491.) 

I1 

Feb. 28 N.W. Cunningham, Ranger Program Chief a t  NASA Headquarters (see 
February 7 ,  1962) n o t i f i e d  J . D .  Burke a t  JPL by phone t h a t  t he  
sub jec t  of passenger sc i ence  f o r  F l i g h t s  6-9 w a s  no t  c losed,  and 
would receive a t t e n t i o n  and considerat ion from Headquarters per- 
sonnel i n  t h e  Lunar Science Off ice  and SSSC i n  t h e  next  few days. 
(NASA, TWX from N.W. Cunningham t o  J . D .  Burke, March 1, 1962, 
JPLHF 2-1233.) (See February 12, 1962.) 

4 
i; 
& 

3 
2 
33 

February JPL. 4 
d 
’ #  

t 

During NASA Headquarters appointed M r .  Robert Rodney NASA Resident a t  

Ranger Block 11. 
s t r u c t u r e  f o r  Rangers 4 and 5 based upon f l i g h t  experience with 
RA-3. 
s h i e l d  w a s  employed a t  t h e  end of t he  month, r a t h e r  than t h e  
clamshell  arrangement previously used. 
a new set of omnidirectional antenna p a t t e r n s  f o r  Block I1 con- 

A change w a s  authorized i n  t h e  thermal s h i e l d  x 

A new mul t ip l e  l aye r  aluminized mylar shower-curtain-type 

The new s h i e l d  necess i t a t ed  

f igu ra t ion .  (JPL, Space Programs Summary No. 37-14, Vol. I, 
OD,  c i t . 7  8.) 
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During 
February February 8. It w a s  shipped t o  AMR on February 19,  a r r i v i n g  
cont. 

The Ranger 4 spacec ra f t  completed f i n a l  systems tes t  a t  JPL on 

t h e r e  on t h e  26th. 
a t  AMR a t  t h e  end of t h e  month. A n  engineering change order  
authorized an i n c r e a s e  i n  t h e  te lemetry measurement range of 
power system vo l t age  because of i n s u f f i c i e n t  te lemet ry  d a t a  
range encountered i n  t h e  f l i g h t  of Ranger 3. (JPL, Space Pro- 
p;rams Summary No. 37-14, Vol. 11, op. c i t . ,  6; and, Space Pro- 
grams Summary No.  37-14, Vol. I, OP. c i t . ,  11.) 

Prepara t ion  f o r  systems tests of RA-4 began 

(Figures 48 and 49.) 

Assembly of Ranger 5 began a t  t h e  JPL Spacecraf t  Assembly F a c i l i t y  
during t h e  la t ter  p a r t  of t h e  month, w i th  t h e  f i t t i n g  of t h e  
a t t i t u d e  con t ro l  gas system t o  the spacec ra f t  s t r u c t u r e  (bus).  
(JPL, Space Programs Summary No. 37-15, Vol. V I ,  f o r  t h e  per iod 
March 1, 1962 t o  June 1, 1962, lo.)  

Mar. 1 NASA Headquarters TWXed JPL: 
This w i l l  confirm our telephone conversat ion of February 28, 
1962, concerning s c i e n t i f i c  experiments f o r  Ranger follow-on 
missions.  This  [Ranger] o f f i c e  i s  now inves t iga t ing  several 
sources  which might. be  capable  of producing and de l ive r ing  
bus experiments on a t ime scale compat5ble wi th  t h e  e x i s t i n g  
Adminis t ra tor ' s  f l i g h t  schedule  f o r  RA 6-9. I n  add i t ion ,  w e  
would l i k e  t o  see proposa1.s f o r  t h e  t h r e e  experiments ou t l ined  
i n  your le t ter  t o  Oran Nicks da ted  February 5, 1962. 
t h e  schedule  does not  permit a lengthy  review of t h e  proposed 
experiment, we  would l i k e  tcl have t h e  JPL proposals by March 8. 

Since 

(NASA, TWX from N.W. Cunningham t o  J .D.  Burke, Mcorch 1, 1962, 
i'oc. c*t.) 

Agena B 6004 completed systems test  and w a s  accepted b j  t h e  A i r  
Force a t  Lockheed i n  Sunnyvale, Cal i forn ia .  

Mar. 2 In h i s  Ranger S t a t c s  Report, J . D .  Burke n o t i f i e d  tl-,e JPL Deputy 
Direc tor  under "Red Flag Events." t h a t  t h e  "question of what 
a u x i l i a r y  experiments Rangers fj-9 w i l l  c a r ry  has been reopened 
by D r .  Sonot t .  JPL and o the r  [science]  proposaLs w i l l  be  
competi t ively considered. Timing i s  bad because JPL schsduls  
and documents show i s s u e  alrea.dy decided, work proceedrag 
accordingly." (JPL, I O X  from J . D .  Burke t o  B .  Sparks, Ranger 
P ro jec t  S t a t u s  Report No. 48, March 2, 1962, JPLHF 2-1314.) 

Mar. 6 JPL submitted proposals f o i  a u x i l i a r y  sc ience  expe;iments as 
RCA had begun modif icat ion of requested by NASA on March 1. 

t h e  Block I11 TV subsystem i n .  accordance wi th  experimenter 
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Mar. 6 recommendations. This s t e p  implemented an e a r l i e r  NASA reques t  
cont. t h a t  t h e  TV experimenters be afforded t h e  opportunity t o  provide 

a c t i v e  support  i n  t h e  TV development. 
f l i g h t  schedules ( see  September 1 9 ,  1961) , nominal milestone 
da te s  f o r  de l ive ry  of a u x i l i a r y  sc i ence  experiments f o r  t h e  
Ranger Block I11 f l i g h t s  were spec i f i ed :  

Spacecraft  Design Freeze Hardware Delivery 

Based upon contemporary 

RA- 6 
RA- 7 
RA-8 
RA- 9 

Pas t  
P a s t  
4-1-62 
6-1-62 

5-21-62 
8-1-62 
10-8-62 
12-3- 62 

(NASA, letter from J . D .  Burke t o  N.W. Cunningham, March 6 ,  1962, 
JPLHF 2-1234. ) 

Mar. 7 NASA abolished LOD as a component of MSFC and e s t ab l i shed  t h e  Launch 
Operations Center (LOC) st AMR as a sepa ra t e  f i e l d  i n s t a l l a t i o n  s-e- 
Tort ing t o  NASA Headquarters, and responsible  f o r  a l l  NASA launch 
requirements a t  t h e  Cape.* A t  t h e  same t i m e  NASA created a Launch 
Vehicle Operations Division (LVOD) a t  MSFC t o  handle f i r i n g s  of t h e  
f i r s t  Saturn boosters  because D r .  von Braun, MSFC Director ,  expressed 
concern 
f o r  which i t  w a s  responsible.  
Debus t o  become Director  of LOC, whi le  D r .  Hans Gruene would serve as 
Director  of LVOD. However, between March 7 and Ju ly  1, 1962, when the  
new organizations were a c t i v s t e d ,  a decis ion w a s  reached i n  Washington 
D.C. t h a t  D r .  Debus would become Director  of both organizat ions with 
D r .  Gruene as h i s  Deputy Director .  LVOD remained quartered a t  MSFC, 
but assumed a pecu l i a r  o rgan iza t iona l  r e l a t i o n s h i p  i n  t h a t  i ts Chief 
reported both t o  D r .  von Braun and t o  D r .  Debus. (F.A. Jarrztt and 
R.A. Lindemann, H i s t o r i c a l  Origins  of NASA' s Launch Operations Center 
t o  Julv 1, 1962, op. c i t . ,  79-80.) 

t h a t  h i s  Center would l o s e  a u t h o r i t y  t o  launch those veh ic l e s  
Or ig ina l  plans called f o r  D r .  Kurt 

Mar. 8 A meeting concerning t h e  Ranger Block 111 TV subsystem was held 
a t  J P i  among Space Science, Systefns, and P ro jec t ,  with RCA pa r t i c -  
i p a t i o n  f o r  subsystem t echn ica l  considerat ions,  and r e s u l t e d  i n  
s e v e r a l  decis ions : 

RCA would modify the alignment of t he  TV cameras as previously 
recommended by the  JPL Space Sciences Division ( see  November 15, 
1961). The oblique alignment of one camera was eliminated. 

* 
A t  t h i s  time LOC w a s  e s s e n t i a l l y  a paper work organizat ion;  a c t u a l  ' 

NASA launches, o the r  than MSFC, were conducted by contractor  crews, f i e l d  center  
p ro jec t  personnel together with the  Goddard F ie ld  P ro jec t s  Branch, and the A i r  
Force "blue s u i t "  monitors. 1 
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Mar. 8 Since r e so lu t ion  w a s  t h e  primary ob jec t ive ,  t h i s  condi t ion  
cont  . would be  m e t  before  any change i n  favor  of co lo r  was con- 

s i d e r  ed . 
The co lor  wheel would remain s i n c e  it w a s  poss ib l e  t o  omit 
t h i s  f e a t u r e  as a las t  minute modif icat ion.  

(JPL, ION from G.P. Kautz t o  C.F. Campen, March 20, 1962, k. 
G.; I O M  from D.H. Ki3dt t o  Di s t r ibu t ion ,  Subject :  Change i n  
Camera Alignment of RCA TV Subsystem, March 9, 1962; a l s o ,  IOM 
from J . D .  Burke t o  B. Sparks,  Ranger P ro jec t  S t a t u s  Report 
No.  49, March 9, 1962, JPLHF 2-1314.) (See a l s o  February 21, 
1962.) 

Mar. 13 The NASA Of f i ce  of Lunar and Plane tary  Programs m e t  t o  revim 
t h e  experiments submitted by JPL and o the r s  f o r  f l i g h t  on Ranger 
spacecraf t  6 through 9. The proposals  consiuered were: 

D r .  George P ieper ,  Applied Physics  Lalmratory: Three s o l i d  
s t a t e  de tec to r s  t o  measure e l ec t ron  flux i n  t h e  range 250 Kev 
t o  a few MeV. 

D r .  K. Bader, Ames Research Center: EGO--duplicate instrument 
t o  measure low energy protons.  

G.P. Serbu and R.E. Bourdeau, GSFC: Explorer XIII--duplicate 
instrument t o  measure dens i ty  and energy of protons up t o  
100 ev. 

W.M. Alexander, GSFC: An acous t i c  d e t e c t o r  t o  measure in t e r -  
p lane tary  d u s t  p a r t i c l e s .  

H.R. Anderson, et. a l . ,  JPL:  Neher type ion iza t ion  chamber. 

H.R. Anderson, e t .  a l . ,  JPL:  Three Geiger tubes t o  s tudy t h e  
ene rge t i c  r a d i a t i o n  near  t h e  e a r t h ,  i n  c i s luna r  space,  and 
near t h e  moon. 

G.A. Soffen, JPL: A t i s s u e  equivalent  i o t i z a t i o n  chamber con- 
s i s t i n g  of t h r e e  Neher ion  chambers surrounded by sk !- of 
t issue-equivalent  material t o  provide d a t a  on t h e  b: Lcal 
hazard from ene rge t i c  p a r t i c l e  r a d i a t i o n  during f l i g n t  t o  t h e  
moon. 

T.A. Far ley  and N. Sanders, UCLA: An electron-proton spectro-  
meter. 

B. Friedman, Naval Research Laboratory, and T. Gold, Cornell :  
Lyman-Alpha te lescope  capable of de t ec t ing  a poss ib l e  lunar  
hydrogen atmosphere, 

The Of f i ce  of Lunar and Planetary Programs concluded t h a t  t h e  
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Mar. 13 
cont  . t i s s u e  equivalent  d o s h e t e r  i n  l i f e  sc iences  was t h e  only 

experiment which could n o t  be recommended f o r  t h e  Ranger 
follow-on missions.  (NASA, Memo f o r  Chairman, Space Science 
S teer ing  Committee from N.W. Cunningham, Subject :  S c i e n t i f i c  
Experiments f o r  Ranger Missions P-53, P-54, P-55 and P-56, 
A p r i l  18, 1962, 1-3, JPLHF 2-646.) 

Mar. 14 The Ranger experiments (above) were presented t o  t h e  SSSC by 
t h e  Of f i ce  of  Lunar and Plane tary  Programs. 
qua r t e r s  l i s t  received t e n t a t i v e  approval so  JPL could i n t e g r a t e  
t h e  experiments i n t o  t h e  spacecraf t .  I n  gran t ing  approval t h e  
Committee requested t h a t  cons idera t ion  a l s o  be  given t o  two 
a d d i t i o n a l  proposed experiments: 

The NASA Head- 

1. Nelson Spencer, GSFC: Redhead cold cathode d ischarge  

2. Charles Nelson, Naval Research Laboratory: Magnetic 

tube t o  measure lunar  atmospheric pressure.  

m a s s  spectrometer capable of measuring t h e  u n i d i r e c t i o n a l  
s p e c t r a l  i n t e n s i t y  of ions  i n  s given range. 

( I b i d , ,  4 ;  a l s o ,  N,W. Cunningham, &anp,er Program Chronology, 
loc .  c i t . )  

Following a telephone conversat ion wi th  N.W. Cunningham a t  
NASA Headquarters , 3. D. Burke not  i f  i ed  C . I. Cummings , JPL 
Direc tor  of Lunar Programs, t h a t  NASA and JPL ''have s t i l l  not  
reached a meeting of t h e  minds on t h e  underlying ques t ion  of 
who decides  what w i l l  f l y ?  Cunningham says  t h a t  a l l  o the r  
satellites are handled t h e  S m e t t  way [through t h e  SSSC]. I n  
looking over t h e  chronology [of science events]  I conclude t h a t  
i t  may have been our  January [space science]  manpower f l a p  t h a t  
set a l l  of t h i s  off  . . . i n  f a c t  i f  they wanted t o  do an 
exe rc i se  l i ke  t h i s ,  they had ha l f  of 1961 . . . and now i t  is 
p r e t t v  late." (JPL, I O M  from J . D .  Burke t o  C . I .  Cummings, 
March 14,  1962, JPLHF 2-1235.) 

JPL announced s e l e c t i o n  of Mi l i t a ry  Elsc t ronics  Divis ion of 
Motorola, Inc.  t o  manufacture rad io  equipment i n  two phases of a 
program t o  augment t h e  DSI? by providing "S" band capab i l i t y  f o r  
s t a t i o n s  a t  Goldstone, Cal i forn ia ;  Woomera, h s t r a l i a ;  and 
Johamiesburg, South Africa.  
Eveilts of 1962, op.  c i t . ,  35.) 

( A s t r m a u t i c a l  and Aeronautical  

Mar. 15  The NASA Off ice  of Manned Space  F l igh t  requested the  assignment of 
JPL  personnel t o  assist  D r .  Joseph Shea i n  Systems Engineering a t  
Headquarters. 
March 20, 1962,  conference held a t  
1962, JPLHF 2-2066.) A t  another Headquarters meeting, t h e  Off ice  of 

(JPL,, Conference Report LPD-10 by C . I .  Cummings, 
NASA Headquarters on March 15, 
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Mar. 15 Space Sciences concluded t h a t ,  f o r  planning purposes, spacec ra f t  
cont . assembly and f i n a l  checkout operat ions f o r  Ranger Block I V  

veh ic l e s  should be kept  wi th in  JPL, and not  assigned t o  a con- 
t r a c t o r .  (JPL, Conference Report No. LPD-9 by C . I .  Cummings, 
March 19,  1962 of conference held a t  NASA Headquarters on March 15 
and March 16,  1962, JPLHF 6-36.) 

Mar. 20 NASA Headquarters informed JPL of t h e  list of passenger sc ience  
experiments now considered by t h e  Of f i ce  of Lunar and Plane tary  
Programs f o r  inc lus ion  on Ranger F l i g h t s  6 through 9. 
per-bents ,  r e s t r i c t e d  i n  number compared t o  those  favorably 
reviewed on March 13, w e r e  spec i f i ed  as: 

The ex- 

G.F. Pieper ,  Electron Flux experiment 

M. Bader, Low Energy Solar  Proton Detector 

W.M. Alexander, Dust P a r t i c l e  experiment 

Serbu and Bourdeau, Low Energy Ion  measurement 

G.A. Soffen, et. a l . ,  Tissue Equivalent Ion iza t ion  Chamber 

H.R. Anderson, et.  al.  , Ionizat ior ,  Chamber and Counter experiment 

Friedman and Gold, Lunar Hydrogen Atmosphere Detection 

Farley and Sanders, Electron-Proton Spectrometer 

The message went on: 

2. . . . . The Space Sciences S teer ing  Committee has reviewed 
a l l  proposed experiments and w e  are expecting formal approval 
except f o r  t he  t i s s u e  equivalent i on iza t ion  chamber which w a s  
re jec ted .  
been proposed by the  Geophysics and Astronomy Office.  
are now under considerat ion by t h e  Lunar and Planetary Program 
Office.  . . . 

Additional experiments i n  t h e  f i e l d  of aeronomy have 
These 

3. 
are requested t o  take s t e p s  t o  i n t e g r a t e  these  experiments i n t o  
the  spacecraf t  bus. 
problems e x l s t ,  it i s  requested t h a t  every e f f o r t  be made t o  
i n t e g r a t e  t h e  experiments i n t o  a l l  follow-on Rangers. 

I n  an t i c ipa t ion  of t he  S teer ing  Committee's approval,  you 

While i t  i s  recognized t h a t  scheduling 

4. 
of these proposals on both cos t  and scheduling, i t  would be 
appreciated i f  you would discuss  t h e  above by telephone with 
my o f f i ce .  We hope t o  have the  e n t i r e  s c i e n t i f i c  experiment 
problem resolved no la ter  than 28 March. 

A s  soon as you have had an opportunity t o  review the  e f f e c t  

(NASA, letter from O.W. Nicks t o  J.D. Burke, March 20, 1962, 
JPLHF 2-683. ) 
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Mar. 20 
cont November t o  October, 1962, and t h e  f l i g h t  of RA-9 w a s  s l i pped  

The launch d a t e  of RA-5 w a s  formally advanced one month from 

one month from August t o  September, 1963. A l l  o t h e r  f l i g h t  
da t e s  remained unchanged. 
1961.) ( O f f i c i a l  NASA F l i g h t  Schedules, loc .  c i t . )  

(See p r i o r  schedule a t  September 19, 

Mar. 21 The NASA requirement f o r  a d d i t i o n a l  passenger sc i ence  on Ranger 
Block 111 veh ic l e s  became known t o  a f f e c t e d  d iv i s ions  a t  JPL. 
C.W. Cole i n  Engineering Mechanics 2 o t i f i e d  t h e  Ranger P r o j e c t  
Manager t h a t  . . . a state of confusion and unce r t a in ty  e x i s t s  as t o  t h e  

type and scope of experiments t o  b e  flown on t h e  Ranger Follow- 
On missions,  and f u r t h e r ,  t h a t  t h e r e  is  a continuing e f f o r t  
a foo t  a t  NASA Headquarters t o  l o c a t e  poss ib l e  sources f o r  new 
experiments throughout t h e  nat ion.  

t o  the  locat ions and i n s t a l l a t i o n s  of s c i ence  systems on t h e  
spacecraf t  are many (temperature con t ro l ,  s t r u c t u r a l  and 
mechanical design, and space a v a i l a b i l i t y )  and t h e  c o n s t r a i n t s  
are usual ly  severe. 
manpower o r  funds t o  carry on e i t h e r  an e f f o r t  t o  a s c e r t a i n  
t h e  f e a s i b i l i t y  of incorporating proposed a d d i t i o n a l  experiments 
o r  t h e  'hard design' required f o r  approved experiments. 

We wish t o  remind you t h a t  t h e  engineering problems attendan.: 

This Division has not  planned f o r  e i t h e r  

(JPL, I O M  from C.W. Cole t o  C . I .  Cummings/J.D. Burke, March 21, 
1962, JPLHF 2-1238; see a l s o  comments i n  JPL, I O M  from R.L. Heacock 
t o  G. Kautz, Apr i l  13, 1962, JPLHF 2-2067.) 

Mar. 26-28 F i n a l  assembly and p r e f l i g h t  preparat ion of t he  Ranger 4 space- 
c r a f t  took p l ace  i n  t h e  assembly and s t e r i l i z a t i o n  laboratory a t  
t h e  Explosive Safe Area (ESA) a t  ETR. (JPL, Space Programs Sum- 
mary No. 37-15, Vol. I ,  op.  c i t . ,  6.)  (Figure 5G,) 

Mar. 28 A NASA-JPL meeting i n  Headquarters w a s  attended by J .D.  Burke, 
JPL Ranger P ro jec t  Manager, and D r .  M. E i m e r ,  of t h e  Space Sciences 
Division, " t o  discuss  problems associated with i n t e g r a t i n g  t h e s e  
experiments [ f o r  Block I11 Rangers] i n t o  t h e  spacecraf t  and t h e  
r e s u l t i n g  e f f e c t s  on scheduling, c o s t s ,  and manpower loading a t  
JPL." 
l e m s  associated with in t eg ra t ing  t h e  proposed experiments i n t o  
t h e  spacec ra f t  and d e l i v e r  a r e p o r t  a t  t h e  next Ranger Quarterly 
S ta tus  Review, scheduled f o r  Apr i l  9. (NASA, Memo f o r  Chairman, 
Space Science Steer ing Committee from N.W. Cunningham, A p r i l  18, 
1962, op. c i t . ,  4 ;  a l s o ,  N.W. Cunningham, Ranger Propram Chronology, 
loc.  c i t . )  

It was  determined t h a t  JPL  would f u r t h e r  examine t h e  prob- 

1 
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During Ranger Block 111. A MechaKical T e s t  Model (MTM) f o r  Ranger 
March spacecraf t  6 through 9 underwent type  approval v i b r a t i o n  tests. 

The MTM cons is ted  of a Ranger spacecraf t  and s imiula ted  model 
of t h e  high-resolution TV subsystem provided by RCA; u n i t s  w e r e  
s t r u c t u r a l l y  simulated as t o  mass d i s t r i b u t i o n ,  moments of 
i n e r t i a ,  and s t i f f n e s s  of components. Resul t s  of t h e  shake 
tests d i c t a t e d  an  inc rease  i n  spacec ra f t  w a l l  th ickness  and 
change i n  material from magnesium t o  aluminwa f o r  t h e  s o l a r  
panel l a t c h  support  s t r u c t u r e .  
s a t i s f a c t o r i l y  completed v i b r a t i o n  tests. (JPL, Space Pro- 
grams Summary No. 37-15, Vol. I, op. c i t .  , 7.) 

With t h i s  modif icat ion t h e  MTM 

RCA de l ivered  t h e  TV subsystem Thermal Control Model (TCM) t o  
JPL. (RCA, Ranger TV Subsystem, Block 111. F ina l  Report ,  
Summary, Vol. I ,  loc .  c i t . )  

- DSIF. The Johannesburg Deep Space S t a t i o n  w a s  equipped wi th  a 
200 W t r ansmi t t e r  system. 
wi th  an  "uplink" capab i l i t y  f o r  two-way communication wi th  t h e  
spacecraf t ;  i n  p a r t i c u l a r ,  Johannesburg w a s  a b l e  t o  genera te  
two-way doppler d a t a  v i t a l  t o  computation of t h e  spacecraf t  
o r b i t .  (Pr ior  t o  t h i s  i n s t a l l a t i o n ,  angular  po in t ing  information 
and one-way doppler w e r e  t h e  only d a t a  ava i l ab le ,  n e i t h e r  of 
which w a s  s u f f i c i e n t  f o r  p rec i s ion  o r b i t  determination.)  Shor t ly  
t h e r e a f t e r ,  Johannesburg w a s  a l s o  equipped wi th  a command system 
which made it poss ib l e  t o  t ransmit  commands t o  t h e  Ranger 4 
spacecraf t .  For t h e  Ranger 4 mission, most earth based comands 
w e r e  t o  back up on-board commands i ssued  by t h e  CC&S, except f o r  
magnitude, d i r ec t ion ,  and co r rec t ion  of t h e  t r a j e c t o r y  course 
required t o  guide Ranger spacec ra f t  t o  t h e  moon. (N.A. Renze t t i  
comments on d r a f t  of Ranger Chronology. 

This  add i t ion  provided t h e  s t a t i o n  

Apr. 2 J . D .  Burke n o t i f i e d  N.W. Cunningham a t  NASA Headquarters t h a t  
JPL w a s  "now considering t h e  following l i s t  of experiments f o r  
Ranger 6-9: 

AP ency 

APL 
NRL 
NRL 
GSFC 
GS FC 
JPL 
UCLA 
Ames 

Experiment 

Elec t ronf lux  
Lyman alpha 
Mass Spectrometer 
Dust 
Low Energy ions  
Ion chamber & G.M. counters  
Electron-proton spectrometer 
Low Energy protons 

Experimenters 

Pieper  
Friedman, e t .  a l .  
Johnson & Hoffman 
A 1  exander 
Serbu & Bordeau 
Anderson, et .  a l .  
Far ley & Sanders 
Bader & Fryer 

2. I w i l l  not  commit f u r t h e r  funds t o  a f l i g h t  model t i s s u e  equiv- 
a l e n t  dosimeter,  and I understand t h a t  no f u r t h e r  cons idera t ion  

ti 
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Apr. 2 
cont  . 

Apr. 3 

Apr. 6 

Apr. 7 

Apr. 9 

need be  given t o  t h e  GSFC pressure  experiment. 

3. W e  w i l l  determine by Apr i l  9 t h e  experiments from t h e  above 
l i s t  which can rep lace  t h e  t i s s u e  equivalent  dosimeter on Ranger 7, 
and I w i l l  s eek  your approval f o r  t h e  replacenent  on t h a t  date.' '  

(JPL, le t ter  from J.D.  Burke t o  N.W. Cunningham, A p r i l  2, 1962, 
JPLHE' 2-1241. ) 

Following f i n a l  assembly and p r e f l i g h t  s t e r i l i z a t i o n  wi th  ethylene- 
oxide gas,  Ranger 4 w a s  sea led  i n  i t s  shroud and moved t o  Launch 
Complex 12  where it w a s  mated t o  the Atlas-Agena booster .  (JPL, 
Space Program Summary No. 37-15, Vol. I, op. c i t . ,  6.) 

In  h i s  weekly s t a t u s  r e p o r t  under "Red Flag Events,'' J .D.  Burke 
n o t i f i e d  t h e  Deputy Direc tor  t h a t  "Haadquarters i s  w i l l i n g  t o  
s l i p  schedule t o  g e t  experiments aboard RA-7, 8 and 9. 
t o  Pickerlng due soon. 
t h a t  t h e r e  i s  no sense of urgency on t h e  follow-on." 
from J.D. Burke t o  E.  Sparks,  Ranger P r o j e c t  S t a t u s  Report No. 53, 

Letter 
I am very disappointed by t h i s  evidence 

(JPL,  I O M  

JPLHF 2-1314. ) 

Responding t o  t h e  lunar  theory propounded by D r .  Gi lvar ry  i n  t h e  
November 4 ,  1961 i s s u e  of t h e  Saturday R e v i e w ,  D r .  H.C. Urey and 
s e v e r a l  a s soc ia t e s  s t rong ly  c r i t i c i z e d  t h e  j o u r n a l  f o r  publ ishing 
t h e  ar t ic le ,  and reopened a fundamental i s s u e  i n  sc ience  : "When 
i s  a new i d e a  f i t  t o  p r in t ?"  The p r o t e s t a n t s  opined t h a t  " there  
are s o  many se r ious  problems e n t i r e l y  neglected by D r .  Gi lvar ry ,  
s o  many over-simplified f a c t s  and even cases of mis in te rpre ted  
da ta ,  t h a t  h i s  specula t ions  are unacceptable t o  most i f  n o t  a l l  
competent s tuden t s  of t h e  o r i g i n  and h i s t o r y  of t h e  ea r th .  . . . 
D r .  Gi lvar ry ' s  i deas  about t he  moon's su r f ace  are simply n o t  
t rue .  . . . I '  (John Lear, "When is  a New Idea  F i t  t o  P r in t ?"  
Saturday Review, Apr i l  7 ,  1962, JPLHF 2-232.) 

F ina l  systems test w a s  performed on t h e  Ranger 4 spacecraf t  a t  E 
AMR. " A l l  subsystem rep resen ta t ives  reported t h a t  t h e i r  sub- . 
systems w e r e  i n  a f l ight-ready condition." 
Summary No. 37-15, Vol. I, op. c i t . ,  7.) * 

(JPL, Space Programs 
1 

The Ranger Quarter ly  S t a t u s  Review w a s  he ld  a t  JPL, a t tended by a 
de lega t ion  of NASA Headquarters personnel. The JPL Ranger Project: 
recommended a list of passenger experiments f o r  Block I11 Rangers: 

RA-6 (P-53) F i r s t  Quarter 1963 
Neher Ion iza t ion  Chamber 

# 
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Apr. 9 
cont . RA-7 (P-54) Second Quarter 1963 

Neher Ion iza t ion  Chamber 
Geiger Counter Assembly 
Electron Flux 
Low Energy Ions 
Cosmic Dust 
Search Co i l  Magnetometer 
Electron-Proton Spectrometer 
Low Energy Protons 

Same as RA-7 
RA-8 (P-55) Second Quarter 1963 

RA-9 (P-56) Third Quarter 1963 
Same as RA-7 

(NASA, Memo f o r  Chairman, Space Science S tee r ing  Committee, from 
N.W. Cunningham, Apr i l  18, 1962, op. c i t . ,  5.) 

J .D.  Burkr. assured O.W. Nicks, Di rec tor  of t h e  Lunar and Plane tary  
Programs Off ice  i n  OSS, " t h a t  d e s p i t e  my ob jec t ions  t o  t h e  in t ro -  
duc t ion  of t hese  add i t iona l  experiments a t  t h i s  l a t e  da te ,  I 
would now proceed aggress ive ly  i n  t h e  at tempt  t o  g e t  them aboard. 
However, I a l s o  pointed ou t  t h a t  by placing t h i s  add i t iona l  demand 
on t h e  personnel and resources  of t h e  Laboratory, w e  may jeopard ize  
no t  only o the r  JPL e f f o r t s  bu t  a l s o  h igher -pr ior i ty  ob jec t ives  
wi th in  t h e  Ranger P ro jec t  i t s e l f .  
be  t h e  production of high-resolution lunar  p i c t u r e s  a t  t h e  earliest  
poss ib l e  da te .  . , .'I (JPL, le t ter  from J.D. Burke t o  N.W. 
Cunningham, Apr i l  13, 1962, JPLHF 2-684.) 

Our main goa l  w i l l  cont inue t o  

NASA Headquarters informed JPL t h a t  plans f o r  including an 
add i t iona l  Block I spacecraf t ,  i t e n t i f i e d  as Ranger 2A, were 
s t i l l  i n d e f i n i t e  and t h a t  such a c r a f t  could no t  be  launched 
i n  November 1962, due t o  a shor tage  of funds al though 'I. , . i t  
might be poss ib l e  t o  inc lude  RA-2A i n  t h e  Ranger schedule a t  a 
later date." (NASA, letter from E.M. Cor t r igh t  t o  W.H. Pickering,  
Apr i l  9,  1962, JPLHF 2-1492.) (See During December 1961.) 

Apr. 9-10 JPL and RCA r ep resen ta t ives  m e t  a t  Hightstown, New Jersey ,  t o  
review progress  on t h e  TV subsystem f o r  t h e  follow-on Block I11 
Rangers. RCA thought schedules could be  maintained wi th  ar. 
Engineering Test Model (ETM) of t he  TV experiment de l ivered  t o  
JPL on May 28, a Proof T e s t  Model (PTM) on Ju ly  1, and t h e  f i r s t  
f l i g h t  u n i t  on September 1, 1962. JPL personnel were concerned 
t h a t  r ecen t  t echn ica l  problems, including video ampl i f ie r  and 
v id icon  perzormance d i f f i c u l t i e s ,  might r e q u i r e  redesign of some 
coniponents and de lay  de l ivery .  (Conference a t  RCA, Hightstown, 
New Jersey ,  Apr i l  16,  1962, JPLHF 2-1246.) 
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Apr. 10 D r .  Homer E. N e w e l l ,  Di rec tor  of t h e  NASA Off ice  of Space Sciences 
(OSS--See Nov. 1, 19611, s e n t  a l e t t e r  t o  Representat ive Joseph E.  
Karth i n  t h e  House Committee on Science and Astronaut ics  con- 
cerning au tho r i za t ion  of FY 1963 funds f o r  NASA's space sc ience  
program. N e w e l l  observed t h a t  "space sc i ence ,  i n  add i t ion  t o  
lay ing  t h e  groundwork f o r  f u t u r e  a c t i v i t y  i n  space, i s  one a r e a  
i n  the n a t i o n a l  space program where w e  hold a clear l ead  over t h e  
Sovie ts ,  and i n  which we can cont inue t o  hold t h e  lead  i f  w e  main- 
t a i n  t h e  v igo r  and breadth  of our e f f o r t . "  H e  continued: . . . t o  main ta in  t h i s  leadersh ip  i n  space sc ience  r equ i r e s  

t h a t  w e  cont inue t o  support  t h e  broad and advancing program 
t h a t  w e  have begun, and t h a t  we  cont inue t o  support  space 
sc i ence  f o r  t h e  sake  of sciezlce, maintaining our f a i t h  t h a t  
t h e  p r a c t i c a l  b e n e f i t s  thereof  w i l l  assuredly accrue. 

t h e  hear ings ,  t h e  subcommittee seemed t o  show a much g r e a t e r  
i n t e r e s t  i n  what support  t h e  sc i ence  program might g ive  t o  
t h e  manned f l i g h t  e f f o r t  than  i n  t h e  ques t ion  of whether 
t h e  program represented good science.  . . . 

With regard t o  t h i s  l a s t  po in t ,  I recal l  t h a t  during 

Although t h e  importance of n a t i o n a l  p r e s t i g e  i n  t h e  Apollo 
Program w a s  acknowledged, Newe;l s t e a d f a s t l y  maintained t h a t  
s c i ence  w a s  inseparable  from manned o r  unmanned space explo- 
r a t i o n ,  and should no t  be  submerged i n  an  engineering tou r  de  
force :  "It i s  clear t h a t  t h e  primary motive f o r  sending men 
t o  t h e  moon i s  t o  p r e s s  forward i n  t h e  competit ion wi th  t h e  
U.S.S.R. Success i n  t h i s  mission w i l l  be  of g r e a t  importance 
i n  our winning t h e  Cold War. 
a s ide ,  t h e  s i n g l e  g r e a t e s t  foreseeable  reason r i g h t  now f o r  
sending man t o  t h e  moon and p l ane t s  i s  t o  explore  and i n v e s t i g a t e  
them. . . .I1 (NASA, le t ter  from H.E. N e w e l l  t o  Rep. J .E .  Karth,  
A p r i l  10, 1962, JPLHF 2-897.) 

But i f  w e  were t o  set  t h i s  motive 

Apr. 13 JPL confirmed agreement on s e l e c t i o n  of passenger sc ience  
experiments t o  be  flown on Rangers 6 through 9, as proposed 
Apr i l  9. (JPL, let ter from J . D .  Burke t o  N.W. Cunningham, 
loc.  c i t . )  

JPL i ssued  EPD-78, Space F l igh t  Operations Plan,  Ranger 6 ,  which 
def ined t h e  conduct of space f l i g h t  opera t ions  i n  both t h e  s tandard 
and non-standard case. 

Apr. 15 

Apr. 16 JPL concluded a s tudy of Laboratory manpower and f a c i l i t i e s  
shortages and, following d iscuss ions  wi th  O.W. Nicks, submitted 
a recommendation t o  NASA Headquarters t h a t  any add i t iona l  
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Apr. 16 
cont. t r ac t ed  wi th  indus t ry :  

follow-on Ranger spacecraf t  busses  f o r  f u t u r e  f l i g h t s  be con- 

The fundamental reason f o r  cont rac t ing  t h e  Ranger spacecraf t  
bus i s  t o  a l leviate  t h e  JPL  manpower s i t u a t i o n ;  however, 
i t  is  an t i c ipa t ed  aha t  o ther  advantages w i l l  accrue.  . . . * * * 

In t h e  event of an add i t iona l  follow-on prcgram, t h i s  
Laboratory w u l d  immediately i n i t i a t e  a program t o  phase 
i n  a bus con t r ac to r  on t h e  RA 6-9 series,  i n  such a fash ion  
t h a t  t he  con t r ac to r  could,  by RA-10, assume f u l l y  t h e  
r e s p o n s i b i l i t y  f o r  t h e  planned scope o f  work. 

The i n i t i a l  assembly and subassembly t e s t i n g  would 
d e f i n i t e l y  be done i n  t h e  con t r ac to r ' s  f a c i l i t y ;  however, 
i t  is no t  clear a t  t h i s  t i m e  whether f u l l  system t e s t i n g  
could be  done under J P L  f a c i l i t i e s  o r  no t .  Not only i s  
hardware and GSE ava i l ab le  space unpredictable  a t  t h i s  t i m e ,  
bu t  i t  must be  appreciated t h a t  space would be  required f o r  
t h e  prime and h i s  subcontractor  personnel.  

(JPL, l e t t e r  from C . 1 .  Cummings t o  O.W. Nicks, Apr i l  16,  1962, 
JPLHF 2-685; a l s o ,  Rough Draft of Ranger F ina l  Report ,  53-54, 
JPLHF 2-122.) (See During January 1960.) 

A s  p a r t  of t h e  prepara t ions  f o r  t h e  launch of Ranger 4 ,  DSIF 
s t a t i o n s  conducted simulated spacecraf t  launch and t racking  
operat ions during network i n t e g r a t i o n  tests 011 t h i s  d a t e  and 
on Apr i l  20. By Apr i l  23 a l l  DSIF s t a t i o n s  were " in  t h e  green." 
(Tracking and Data Acquis i t ion f o r  Ranger Missions 1-5, op. c i t . ,  
4 2 . )  

Apr. 18 During an  i n t e r l u d e  i n  RA-4 launch prepara t ions ,  J . D .  Burke 
n o t i f i e d  C . I .  Cummings of t h e  s t i l l  unresolved s t a t u s  of 
passenger sc ience  p r i o r i t i e s  f o r  Ranger Block I11 f l i g h t s  
Following t h e  Ranger Quarter ly  S tp tus  Review on Apr i l  9 ,  "I 
implored Nicks and Sonet t  t o  e s t a b l i s h  a p r l o r i t y  s t a t u s  f o r  
t h e  experiments s o  t h a t  w e  could have some bas i s  f o r  t r e a t i n g  
in t e r f e rence  problems. They refused,  so I t o l d  them t h a t  unless  
ordered t o  do otherwise I would continue t o  treat t h e  TV experi-  
ment as  primary and the  o the r s  as non-interfer ing passengers.  
They sa id  t h a t  they would r ev ie9  any c o n f l i c t s  and s e t t l e  each 
on i t s  own merits; i . e . ,  t h a t  they expect t o  take  us  back i n t o  
the  era of RA-2." 
c o n f l i c t s . ]  (JPL, IOM from J . D .  Burke t o  Pickering/Sparks,  
Apr i l  18, 1962, JPLHF 2-1244.)  (See precedents,  f o r  example, a t  
Apr i l  1 7  and 19, 1960, and November 8, 1961.) 

[M-2 launch was delayed due t o  experiment 
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Apr. 18 N.W. Cunnirigham, Ranger Program Chief a t  NASA Headquarters,  n o t i f i e d  
cont  t h e  Chairman of t h e  SSSC of t h e  passenger sc ience  experiments f o r  

Ranger Block I11 vehic les  agreed upon by t h e  Off ice  of Lunar and 
Planetery Science and JPL a t  t h e  Ranger Quarter ly  S t a t u s  Review 
meeting on A p r i l  9 .  
loads . , . be  approved f o r  t h e  Ranger follow-on missions." (NASA, 
Memo f o r  Cnaiman, Space Science S teer ing  Committee, from 
N.W. Cunningham, Apr i l  18, 1962, op. c i t . ,  6.) 

"It is  recommended t h a t  t h e  proposed pay- 

Modification No. 5 t o  t h e  JPL con t r ac t  wi th  RCA was executed. This 
modiEication became t h e  d e f i n i t i v e  con t r ac t  f o r  t h e  Ranger Block 111 
TV subsystem, meeting t h e  requirements of JPL Spec i f i ca t ion  No. 30880, 
Design Spec i f i ca t ion  f o r  Ranger TV Subsystem, and JPL  EPD-40, Design 
Requirements and Res t r a in t s  f o r  Ranger TV Subsystem. (RCA, Ranger TV 
- Subsystem, Block III, Fina l  Report, Summary, Vol. I ,  op. c i t .  , 25.) 

Apr. 19  M. E i m e r  informed G.P. Kautz, Ranger Ass i s t an t  P ro jec t  Manager, t h a t  
manpower exigencies  and t i m e  c o n s t r a i n t s  had become s o  severe t h a t  
NASA G M I  37-1-1, which es tab l i shed  r e l a t i o n s  between cen te r s  and 
experimenting s c i e n t i s t s ,  could no longer  be  s t r i c t l y  adhered to :  

It i s ,  unfortunately,necessary t h a t  i n  t h e  conduct of 
t h e  Ranger Follow-on space sc ience  program, the  estab- 
l i s h e d  procedure be modiited. It i s  e s s e n t i a l  t h a t  a 
g r e a t e r  r e l i a n c e  be placed on t h e  Experimenter during 
f a b r i c a t i o n ,  t e s t i n g ,  c a l i b r a t i o n ,  and checkout. . . . 
While i t  i s  t h e  i n t e n t i o n  of t h i s  s h i f t  i n  r e s p o n s i b i l i t i e s  
t o  decrease t h e  workload on t h e  Divis ion of t h e  Space 
Sciences and make poss ib l e  t h e  inc lus ion  of instruments 
which could not  otherwise be considered, t h e  hazard of 
instruments f a i l i n g  t o  make de l ivery  da t e s ,  pass  environ- 
mental and systems tests, and opera te  s a t i s f a c t o r i l y  
during t h e  course of t h e  mission has been s u b s t a n t i a l l y  
increased.  These increased r i s k s  may act t o  diminish 
t h e  t o t a l  s c i e n t i f i c  instrument package and thus ,  a t  
least  i n  p a r t ,  n u l l i f y  t h e  advantage sought by t h i s  
procedure. 

checkout of f l i g h t  instruments ,  i n t e g r a t i o n  of t h e  experiments 
i n t o  t h e  spacec ra f t ,  and pa r t i c ipa t io i i  i n  f i e l d  operat ions and 
i n  t h e  acqu i s i t i on  and reduct ion of d a t a  from measurements 
taken i n  f l i g h t .  

(JPL, I O M  from M. E i m e r  t o  G.P. Kautz, Apr i l  1 9 ,  1962, JPLHF, 

J P L  personnel w i l l  continue t o  be responsible  f o r  

2-1245. ) 
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Apr. 20 F i n a l  launch prepara t ions  f o r  RA-4 culminated i n  a s a t i s f a c t o r y  
F l igh t  Readiness Test a t  MI. (JPL, I O M  from J . D .  Burke/ 
G. Kautz t o  3. Sparks,  Range.r P ro jec t  S t a tus  Report No. 55, 
Apr i l  20, 1962, JPLH;: 2-1314.) 

.A. cos t  i nc rease  of $1,463,000 f o r  t h e  Ranger Program over t h e  
$30,903,000 authorized t o  d a t e  by NASA w a s  o f f s e t  a t  JPL by 
t h e  reprogramming from Prospector and o the r  e f f o r t s .  
$1,463,000 overrun w a s  d i r e c t l y  a t t r i b u t e d  t o  t h e  Aeronutronics 
Block I1 lunar  capsule  e f fo rc .  (JPL, l e t t e r  from C . I .  Curnmings 
t o  N.W. Cunningham, April. 20, 1962, JPLHF 2-1247.) 

The 

Apr. 23 Ranger 4 (Atlas  133D, Agena B 6004) was launched from AMR Pad 1 2  
a t  3:50 p.m. EST, upon conclusion of t h e  f i r s t  countdoxn. The 
planned mission and objec t ives  were i d e n t i c a l  wi th  t h e  f l i g h t  of 
Ranger 3 ( see  January 26, 1962). 
performed s a t i s f a c t o r i l y ,  and Ranger 4 was i n j e c t e d  i n t o  a near ly  
optimal lunar  t r a j e c t o r y  t h a t  ensured impact on t h e  moon even i n  
t h e  absence of a midcourse cor rec t ion .  

Agena c a r r i e d  i t  over t h e  !iorizon,and t h e  s i g n a l  w a s  l o s t  by AMR 
and mobile t racking  s t a t i o n  some seven minutes a f t e r  launch. 
Downrange s t a t i o n s  confirmed Agena-spacecraft s t ag ing ,  but  when 
t h e  RA-4 s i g n a l  w a s  reacquired by t h e  mobile t racking  s t a t i o n  i n  
South Afr ica  e ighteen  minutes l a te r ,  a malfunction w a s  apparent  
i n  t h e  absence of any 400 cps s i g n a l  t o  Channel 1; i n  add i t ion ,  
t h e  te lemeter ing decommutator w a s  observed n o t  t o  be operat ing.  
No b l i p s  were observed on Channel B-2 a i  t h e  t i m e  t h e  s o l a r  panels  
w e r e  t o  be  extended, nor a t  t h e  t i m e  any of t h e  subsequent CC&S 
commands were scheduled. No gamma-ray readout was  obtained a f t e r  
t h e  t i m e  t h e  CCSrS was scheduled t o  have s t a r t e d  t h i s  a c t i v i t y .  

A number of a t tempts  were made t o  t ransmi t  trouble-shooting 
commands t o  t h e  spacecraf t  bu t  without success.  Changeover t o  
t h e  high-gain antenna could not  be  made because i t  w a s  impossible 
t o  command t h e  spacecraf t .  Contact wi th  RA-4 w a s  t he re fo re  con- 
f ined  t o  t h e  omniantenna wi th  i ts  lower s i g n a l  levels. Pe r iod ic  
v a r i a t i o n s  i n  t h e  received r ad io  s i g n a l  s t r e n g t h  ind ica ted  t h a t  
t h e  spacecraf t  a t t i t u d e  con t ro l  system had not  acquired t h e  sun 
and t h a t  t h e  spacecraf t  was tumbling. 

a 25-pulse-per-second s i g n a l  
gamma-ray readout ,  and command decoder a l l  depend, "nor does i t  
appear t h a t  any of t h e  CC&S commands were given with t h e  poss ib l e  
exception of t h e  ' t r a n m i t t e r  power-up' command which is  give11 

Both A t l a s  and Agena boosters  

Telemetry d a t a  showed the  spacec ra f t  operat ing normally as t h e  

P05' launch f ind ings  ind ica ted  t h a t  t h e  CC&S w a s  no t  generat ing 
upon which t h e  teletuetry decommutator, 

a 
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Apr. 23 before DSIF [South Afr ica]  acquis i t ion ."  Later i t  was determine.d 
cont . t h a t  t h e  separa t ion  connector had vo l t age  on t h e  p ins ;  soine deb r i s  

f l o a t i n g  i n  t h e  vacuum (e .g. ,  f o i l )  could have shorted t h e  CCGS. 
The malfunction i n  t h e  spacecraf t  preclucled t h e  recovery of any 
s c i e n t i f i c  da ta .  

hours and 32 minutes a f t e r  l i f t o f f  and t h e  spacec ra f t  s i g n a l  was 
l o s t  by t h e  DSIF. DSIF continued t o  t r a c k  t h e  AnF lunar  capsule  
beacon, however, u n t i l  t h a t  s i g n a l  was l o s t  on Apr i l  26, two 
minutes before  RA-4 w a s  occul ted by t h e  moon j u s t  p r i o r  t o  impact 
on t h e  f a r  s ide .  
1962, JPLHF 2-1312; Tracking and Data Acquis i t ion f o r  Ranger, 
Missions 1-5, op. c i t . ,  40; and, Preliminary Spacecraf t  Operations 
letter, Ranger 4, JPL, May 1962.) 

Tumbling and without s o l a r  power, RA-4 exhausted i t  b a t t e r y  ten 

(JPL Ranger I V  Technical B u l l e t i n  No. 1, Apr i l  24, 

The NASA Space Sciences S teer ing  Committee convened i n  Washington, 
D.C. t o  pass upon the proposed passenger science experimsnts f o r  
Block 111 Rangers. N.W. Cunningham reviewed t h e  background of non- 
v i s u a l  bus experiments proposed f o r  RA 6-9, and pointed out  t h a t  
engineering d i f f i c u l t i e s  could be  expected (1) i n  adapt ing t h e  
Mariner R d a t a  condi t ioning system t o  Ranger, and (2) from e x t s t i n g  
spacecraf t  power and te lemetry format cons t r a in t s .  
approved t h e  experiments as agreed upon a t  JPL on Apr i l  9. 
Summary Minutes: Space Sciences S teer ing  Committee, Apr i l  23, 
1962, JPLHF 2-647; a l s o ,  N.W. Cunningham, Ranger Program Chronology, 
loc .  c i t . )  

The Corni t tee  
(NASA, 

Apr. 24 O.W. Nicks, Di rec tor  of Lunar aiid P lane tary  Programs i n  OSS, v i s i t e d  
JPL t o  d i scuss  t h e  RA-4 f a i l u r e  and review e f f o r t  underway on t h e  
CC&S. I n  addi t ion ,  " the  several aspec ts  of providing addi t iof ia l  
Ranger f l i g h t s  t o  t h e  e x i s t i n g  program w e r e  reviewed. 
t h e  pros  and cons of obtaining a systems coni rac tor  f o r  follow-on 
Rangers were discussed.  M r .  Cummings wishes t o  br ing  i n  a system 
cont rac tor  because of labora tory  manpower loading. This d i scuss ion  
w a s  continued with D r .  Pickering and M r .  Sparks i n  a d d i t i o n  t o  
Messrs. Burke and Cummings because of t h e  laboratory-wide ramiii- 
ca t ions ,  D r .  Pickering proposed t h a t  a more d e t a i l e d  review be  
made by t h e  labora tory  i n  the  very near f u t u r e  before  a dec i s ion  i s  
raached." (NASA, Memo f o r  F i l e s  from Oran Nicks, Subject:  Tr ip  t o  
JPL  Apr i l  24-26, 1962, JPLHF 2-335.) 

I n  p a r t i c u l a r ,  

Apr. 25 Announcement w a s  made t h a t  t h e  JPL Space Simulator F a c i l i t y  (SSP),  
opened formally on February 14, would be  turned back t o  t h e  con- 
t r a c t o r  because the  f a c i l i t y  d id  no t  f u l l y  meet performance speci-  
f i c a t i o n s .  "Avai lab i l i ty  of t h e  f a c i l i t y  f o r  spacec ra f t  t e s t i n g  
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Apr. 25 is  not  expected u n t i l  a t  least 1 August, 1962." (JPL, Minutes, 
cont . Ranger Spacecraft  System R e v i e w ,  Apr i l  25, 1962, JPLIIF 2-1313.) 

Apr. 26 N.W. Cunningham, Ranger Program Chief a t  NASA Headquarters, 
d i rec ted  a memo t o  Homer E. N e w e l l ,  Di rec tor  of OSS, which 
observed t h a t  t h e  SSSC had approved spec i f i ed  passenger sc ience  
experiments f o r  Rangers 6-9 on Apr i l  23: 
t h a t  t h e  payloads . . . be  approved." (NASA, Memo for  Direc tor ,  
OSS, from N.W. Cunningham, Apr i l  26, 1962, JPLHF 2-648.) (See 
Apr i l  18, 1962.) 

"It is recommended 

Apr,  27 G r .  G.P. Kuiper of t h e  Univeis i ty  of Arizona a t  Tuscon, TV experi-  
menter on Block I11 f l i g h t s ,  n o t i f i e d  NASA Ranger Program Chief 
N.W. Cunningham t h a t ,  confirming p r i o r  conversations,  he w a s  
i n v i t i n g  D r .  Harold L. Johnson t o  " jo in  m e  i n  a s tudy of the 
design and ef fec t iveness  of t h e  Ranger TV equipment and r e l a t e d  
problems." A Crip t o  JPL on Flay 2 w a s  proposed as t h e  start  of 
t h e  study. This letter t r iggered  NASA-JPL re-examination of t h e  
r o l e  and funct ions expected of experimenters i n  NASA's space 
sc ience  program. (Let te r  from G.P. Kuiper t o  N.W. Cunningham, 
Apri l  27, 1962, JPLIJ! 2-410b; and, JPL, I O M  from J.D. Burke t o  
Dis t r ibu t ion ,  Apr i l  30, 1962, JPLHF 2-410a.) 

During Ranger Block 11. Subsystems t e s t i n g  of RA-5 began at  JPL and w a s  
Apr i l  completed t h e  f i r s t  week of May, w e l l  ahead of t h e  scheduled da te .  

(JPL, Space Programs Summary No. 37-16, Vol. I, f o r  t h e  per iod 
May 1, 1962 t o  July 1, 1362, 28.) 

Ranger Block 111. P l a n s  f o r  incorporat ing more extensive pas- 
enger sc ience  experiments on Rangers 6-9 =ere firmed a t  NASA 
Headquarters and a t  JPL. A contemporary program repor t  observed 
t h a t  "a second s c i e n t i f i c  ob jec t ive  of t h e  Ranger 6-9 mission is 
nov scquis i . t ion of knowledge of t h e  ' f i e l d s  and p a r t i c l e s '  envi- 
ronment of c i s luna r  and lunar  space which may be important t o  
manned i l i g h t s ,  o r  which may y ie ld  d a t a  pe r t inen t  t o  t h e  b r i g i n  
of these  er-vironments. . . . (JPL, S p x e  Programs Sunmary 
No. 37-17, Vol. V I ,  f o r  t he  period Ju ly  1, 1962 t o  October 1, 
1962, 53.) 

I 1  

- DSIF. T e s t s  a t  
t h e  Range were t o  be ini. Tally devoted tc cassegra in  feed ccnes, 
RF t ransmi t te rs ,  ar? L/S Band. 
loc.  c i t . )  

A s i t e  f o r  t h e  Antenna T e s t  Range w a s  se lec ted .  

(DSN F a c i l i t y  Act ivat ion Dates, 

. zi 
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May 4 NASA Headquarters formally n o t i f i e d  JPL of t h e  A p r i l  23rd decis ion 
by t h e  SSSC approving the a d d i t i o n  of f i e l d s  and p a r t i c l e s  experi- 
ments f o r  Rangers 6 through 9, as agreed upon on A p r i l  9, and 
t e n t a t i v e l y  approved t h e  add:tions. 
quests  (see A p r i l  181, 'Ittie Steer ing C a m i t t e e  a l s o  discussed t h e  
r e l a t i v e  importance of t hese  experiments t o  t h e  s t a t e d  ob jec t ives  
of t h i s  follow-on program. The primary o b j e c t i v e  of t hese  f l i g h t s  
is t o  ob ta in  d a t a  of s i g n i f i c a n c e  t o  t h e  manned luna r  e f f o r t ,  and 
it is believed t h a t  good measurements i n  c l s l u n a r  space as w e l l  as 
i r ?  t h e  luna r  environment w i l l  be  of g r e a t  va lue  i n  t h i s  regard.  
It is c e r t a i n  t h a t  t h e  Space Sciences program w i l l  bene f i t  from 
these  added experiments." 
W i l l i a m  H. Pickering, May 4,  1962, JPLHF 2-260.) 

In response t o  P r o j e c t  re- 

(NASA, le t ter  from Homer E. N e w e l 1  t o  

J.D. Burke informed t h e  JPL Deputy Director  t h a t  a review of the  
proposed a d d i t i o n a l  Ranger F l i g h t s  10-14 ( c a l l e d  Ranger Follow- 
on2 a t  t h i s  t h e )  i nd ica t ed  "mismatches among Sjrstems, Space 
Sciences Division, and t h e  Surveyor P r o j e c t  outlook." Space 
Sciences Divis ion had requested e l imina t ion  of t h e  electron- 
proton spectrometer experiment f o r  F l i g h t s  6-9 because of l a c k  
of progress i n  developing t h e  instrument. (JPL, I O M  from 
J.D. Burke t o  B. Sparks, Ranger P r o j e c t  S t a t u s  Report No. 57,  
May 4, 1962, JPLHF 2-1314.) 

May 8 NASA Headquarters requested t h a t  D r .  Pickering implement t h e  
study on how JPL could b e s t  undertake a d d i t i o n a l  f l i g h t s  i n  
t h e  Ranger P ro jec t  with t h e  p ro jec t ed  in-house workload, as had 
been proposed on Apr i l  24. 
t o  W i l l i a m  H. Pickering, May 8, 1962, JPLHF 2-261.) 

(NASA, le t ter  from Oran W. N i c k s  

The RCA t e l e v i s i o n  PTM power turn-on w a s  now scheduled f o r  Nay 15,  
and arr ival  a t  JPL on J u l y  4, after s i x  weeks of t e s t i n g .  The ETM 
would b e  del ivered t o  JPL on May 28 with t h r e e  cameras only. (See 
Apr i l  9-10, i962.) (JPL, Minutes, Ranger Spacecraft  System Review, 
MZJ 8, 1962, JPLHF 2-1313.) 

May 1 0  RCA began work on a f e a s i b i l i t y  study of a Ranger Lunar Orbi ter  
under c o n t r a c t  to.JPL. (JPL. ICY fram H.R. LawrEnce t o  Di s t r ibu t ion ;  
a l s o ,  Statement of Vork f o r  Lunar Capsule Orb i t e r  F e a s i b i l i t y  Study, 
May 11, 1962, JPLHF 2-1252.) 

in a speech t o  t r anspor t  workers, Soviet  Premier N ik i t a  Khrushchev 
averred t h a t  d e s p i t e  American c l q i m s ,  no United S t a t e s  rocket  had 
as y e t  impacted t h e  moon: "The Americans have t r i e d  seve ra l  t i m e s  
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May 10 t o  h i t  t h e  moon with t h e i r  rockets .  They have proclairned f o r  a l l  
cont . t h e  world t o  hear t h a t  they had launched rockets  t o  t h e  moon, but  

they missed every t i m e .  
awaiting an American one f o r  a long t i m e  but i n  va in ,  and is  
becoming lonesome. I t  

Pickering s t a t e d  t h a t  "on A p r i l  26, a t  4:47.50 a.m. P a c i f i c  
Standard T ime ,  Ranger 4 w a s  tracked by the  Goldstone r ece ive r  as 
it  passed t h e  leading edge of t h e  moon. A t  4:49.53 a.m. it 
crashed on t h e  moon a t  a luna r  longi tude of 229.5 degrees East 
and luna r  l a t i t u d e  of 15.5 degrees South." (Astronaut ical  and 
- Aeronaut:.-a1 Events of 1962, op. c i t . ,  75.) 

The Soviet  pennant on t h e  moon has been 

Responding f o r  t he  Laboratory as w e l l  as f o r  NASA, D r .  W i l l i a m  

May 15 N.W. Cunningham aad J . D .  Burke agreed t h a t  "no f u r t h e r  con- 
side:-.ition w i l l  be given t o  f l y i n g  the capsule bombs on RA-5. 
I n  v i e w  of t h e  r e l a t i v e l y  unsuccessful l una r  landing program t o  
da t e ,  i t  is f e l t  t h a t  any new developr.ents which might adversely 
a f f e c t  t h e  chances of success f o r  RA-5 should not  be considered." 
(NASA, let ter from N.W. Cunningham t o  J . D .  Burke, May 15, 1962, 
JPLHF 2-1690.) (See February 1-2, 1962.) 

RCA Ground Support Equipment (GSE) f o r  t h e  Rerger Block 111 
TV subsystem w a s  received a t  JPL. (JPL, IOM from D.H. Kindt 
t o  Di s t r ibu t ion ,  Ju ly  24, 1962, JPLHF 2-1265.) 

JPL began t o  r ece ive  information from con t rac to r s  on proposed 
Ranger bus f ab r i cac ion  f o r  a d d i t i o n a l  spacec ra f t .  
J .P.  Judin of Ford Motor Co., Aeronutroiiic Division, t o  R.D. Smith, 
May 15, 1962, JPLHF 2-1259b.) (See May 8 ,  1962.) 

( I O M  from 

May 1 7  A meeting w a s  held a t  the  Goldstone s t a t i o n  between r ep resen ta t ives  
of RCA Data Systems Divis ion and JPL t o  d i scuss  methods of imple- 
menting a real-time p resen ta t ion  of Ranger 6-9 video p i c t u r e s  a t  
Goldstone. (Conference Report by D. W i l l i a m s ,  JPL, May 21, 1962, 
JPLHF 2-1253.) 

May 20 D r .  John F. Clark w a s  appointed t o  a new p o s i t i o n  as Associate 
Director  and Chief S c i e n t i s t  f o r  t he  NASA Office of Space Sciences,  
D r .  John E. Naugle w a s  appointed t o  t h e  p o s i t i o n  of D i rec to r  of 
Geophysics and Astronomy Programs vacated by D r .  Clark. (NASA 
Announcement No. 505, "Appointment of Associate Director  and 
Chief S c i e n t i s t ,  Off ice  of Space Sciences,' ' May 23, 1962.) 

May 23 The f l i g h t  d a t e  f o r  Ranger 7 w a s  moved forward from Apri l  t o  March 
1963. The complete Ranger f l i g h t .  schedule w a s  now as follows: 
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May 23 
cont  . RA- 5 

RA-6 
RA- 7 
RA-8 
RA- 9 

( O f f i c i a l  N 

October 1962 
January 1963 

March 1963 
May 1963 

Septvnber 1963 
S A  F l i g h t  Schedules, loc.  c t . )  

The r e c e n t l y  assembled RA-6 spacec ra f t  bus w a s  reported damaged 
during hea t  s t e r i l i z a t i o n ;  t h e  b a c t e r i o l o g i c a l  f i l t e r  and Robbins 
valves w e r e  replaced. I n  addi t ion,  "warping of t he  bus occurred . . 
but i t  has noli y e t  been determined i f  t h e  extent  of warpage has placet 
i t  out  of tolerance." (JPL, Minutes, Ranger Spacecraf t  Sys t e m  Review 
May 23, 1962, JPLHF 2-1313.) 

Astronsut S c o t t  Carptnter  f l e w  t h e  three-orbi t  Mercury-Atlas 7 
mission. 
experimental equipment of a t  least a q u a s i - s c i e n t i f i c  nature." 
(James Grimwood, Coment Draf t  of Gemini n a r r a t i v e  h i s t o r y ,  
Chapter: 

_ -  

May 24 
This w a s  t h e  f i r s t  manned space f l i g h t  " to  ca r ry  some 

"Planning t h e  Experiments," Ju ly  31, 1968, 8.) 

May 3 1  The JPL Space Sciences Divis ion announced r e s u l t s  expected from 
a s m a l l  "High-Speed Impact Study" con t r ac t  with General Motors. 
Approximately 150 aluminum p r o j e c t i l e s  of va r i ed  mass were t o  be 
f i r e d  i n t o  a v a r i e t y  of prepared s o i l  materials. With a n a l y s i s  
of impact d a t a  "it should be poss ib l e  t o  p r e d i c t  t h e  impact f l a s h  
and crater l i k e l y  t o  b e  observed on impact of a lunar  probe on 
t h e  moon's surface.  . . . ' I  (JPL I O M  from R. Brereton t o  H. Lawrence, 
May 31, 1962, JPLHF 2-2068.) 

During 
May 

Ranger Block 11. System t e s t i n g  of RA-5 began i n  e a r l y  May and 
time-consuming problems w e r e  uncovered which, when combined with 
design changes r e s u l t i n g  from t h e  f l i g h t  of RA-4, r e s u l t e d  i n  a 
2-to-3 week schedule s l ippage.  Late de l ive ry  of t h e  d a t a  encoder 
a l s o  became a pacing ',tern. Serious problems involved a midcourse 
motor turn-off command f a i l u r e ,  and spurious mode changes i n  t h e  

view of t h e  f a i l u r e s  on RA-4 and previous Ranger f l i g h t s ,  work w a s  
s t a r t e d  on a Design Evaluation V e h i c l e  (DEV) t o  t r a c k  down t h e  

impact t h a t  r a i s i n g  t h e  vo l t age  i n  me  area had on neighboring areas, 
(JPL, Space Programs Summary No. 37-16, Vol. I, loc.  c i t . ;  Space 
Programs Summary No. 37-16, Vol. VI, f o r  t he  period May 1, 1962 t o  
August 1, 1962, 12; JPL,  Minutes, Ranger Spacecraf t  System Review, 
June 6, 1962, JPLMF 2-1313; and, R.C. H a l l  Interview with A 1  Wolfe, 
5 ,  6, November 6 ,  1969, JPLHF 2-1533.! 

F . .. 
d a t a  encoder as a r e s u l t  of motor turn-off by t h e  CC&S. Also, i n  2 

no i se  c h a r a c t e r i s t i c s  of t h e  Ranger spacec ra f t  and t o  check t h e  i 
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During 
May T e s t  Model (TTM) i n  t h e  space simulator f a c i l i t y  a t  RCA w a s  com- 
cont. 

Ranger Block 111. 

pleted.  Vibrat ion t e s t i n g  of t h e  MTM continued a t  JPL and indicated 
s a t i s f a c t o r y  performance of t h e  TV subsystem s t r u c t u r e .  
s t r e n g t h  of tes t  operat ions t o  da t e ,  RCA began f a b r i c a t i o n  of f l i g h t  
models. 
work began on modifying camera alignment t o  provide a d d i t i o n a l  
redundancy of coverage. " I n i t i a l  e f f o r t  . . . [was] concentrated 
on t h e  redesign of t h e  camera bracket and field-of-view ho le s  i n  
t h e  thermal shield." (See May 8, 1962.) (JPL, Space Programs 
Summary No. 37-15, Vol. V I ,  op. c i t . ,  14; and RCA, Ranger TV 
Subsystem, Block 111. F i n a l  Report, Summary, Vol. I, loc.  c i t . )  

Vacuum thermal t e s t i n g  of t h e  RCA TV Thermal 

On t h e  

I n  response t o  recommendations from the  TV experimenters, 

A t  about t h i s  period NASA/JPL funding f o r  RCA w a s  f i n a l l y  made 
ava i l ab le .  
opment on company funds f o r  a t o t a l  i n  excess of $ l m i l l i o n .  

For near ly  a year  RCA had c a r r i e d  Block I11 TV devel- 

S t e r i l i z a t i o n .  
t o  b e t t e r  understand temperature f a i l u r e  modes, t o  select component 
candidates f o r  continued s t u d i e s ,  and t o  a x r u e  tes t  confidence a t  
spec i f i ed  s t e r i l i z a t i o n  temperatures. Capacitors and connectors 
only were involved i n  these  s t u d i e s ,  which w e r e  completed by the  
end of t h e  year.  (JPL, Space Programs Summary No.  37-20, Vol. I ,  
f o r  t h e  period January 1, 1963 t o  February 28, 1963, 14-15.) 

Component p a r t  s t e r i l i z a t i o n  s t u d i e s  began a t  JPL 

June 4 Cancellation of t h e  DOD Avent m i l i t a r y  communications satel l i te  
p r o j e c t ,  which would have employed Atlas-Agena B boosters ,  
a l l e v i a t e d  launch stand loading problems a t  AMR Pad 1 2  used by 
P ro jec t  Ranger. (JPL, I O M  from J . D .  Burke t o  B. Sparks, Ranger 
P ro jec t  S t a t u s  Report No. 61, June 4 ,  1962, JPLHF 2-1314.) 

June 7 The f i r s t  Senior Ccilncil Meeting of t h e  Of f i ce  of Space Sciences 
(OSS) i n  t h e  Off ice  of Space F l i g h t  Programs m e t  i n  Washington, 
D.C. f o r  t he  purpose of "improving communications between cen te r  
d i r e c t o r s  and OSS .I1 
Edgar Cor t r igh t ,  Oran Nicks J. Alzn Crocker, and John Naugle from 
Headquarters; and Smith J. DeFrance, Ames; W i l l i a m  H. Pickering,  
JPL;  Charles Ponlan, Langley; and Harry J. Goett ,  Goddard Space 
F l i g h t  Center. During discussions the  sentiment was expressed by 
center  a t tendees t h a t  OSS w a s  too s t rongly at tached t o  lunar  science 
goals e s t ab l i shed  before  announcement of t h e  manned luna r  program 
and tha t  more engineering knowledge of lunar  surface d e t a i l s  were 
now required.  
r e j e c t e d  i n  favor of a seismometer f o r  Ranger f l i g h t s .  
personnel pointed out t h a t  i t  was assumed pure science experiments 

I n  attendance w e r e  John Clark, JGhn Nicolaides , 

Note was made t h a t  penetrometer experiments had been 
Headquarters 
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June 7 
cont  . would provide the necessary engineering answers f o r  t h e  manned 

lunar  program. 
a t t a i n i n g  r e l i a b i l i t y  on new un t r i ed  launch systems, such as t h e  
Atlas-Agena B and Centaur. 
Meeting, June 7,  1962, JPLH? 2-404c, and 2-1051.) 

A major problem w a s  agreed t o  be t h e  need f o r  

(Minutes of t h e  OSS Senior  Council 

June 8 Guideline ob jec t ives  and instrumentat ion f o r  t h e  Ranger Lunar 
Orbi te r  f e a s i b i l i t y  s tudy  w a s  re leased .  (JPL, TOM from 
C. Campen t o  H. Lawrence, June 8 ,  1962, JPLHF 2-1254.) 

June 11 D r .  H . J .  S t e w a r t ,  of JPL, completed a f l i g h t  performance 
expectancy s tudy f o r  the Ranger P ro jec t  Off ice  on Block 111 
veh ic l e s  (F l igh t s  6-9) and concluded: "1. The p robab i l i t y  
of no success fu l  f l i g h t s  (0.18) i s  by no means i n s i g n i f i c a n t .  
The program would b e  s u b s t a n t i a l l y  improved i f  t h e  number of 
f l i g h t s  w e r e  t o  be increased.  The most l i k e l y  r e s u l t  i s  
t h a t  zero o r  one success fu l  f l i g h t  w i l l  r e s u l t ;  t h e  p robab i l i t y  
of two o r  more f l i g h t s  has  less than  an even chance of eventuating." 
(JPL,  I O M  from H.J.  S tewar t  t o  G.P. Fautz,  June 11, 1962, JPLHF 
2-1255. ) 

2. 

June 1 2  The Lunar Sciences Subcommittee of t h e  NASA SSSC convened i n  
Washington, D.C. Following de l ibe ra t ions ,  t h e  Subcommittee 
recommended t h a t  t h e  gamma-ray spectrometer be  se r ious ly  con- 
s idered  as a passenger sc ience  experiment f o r  planned Ranger 
Follow-on2 (F l igh t s  10-13, subsequently termed Block IV) , and 
t h a t  t h e  co lo r  wheel be remoxred from t h e  TV package on Rangers 
6-9. (Lunar Science Chronology, op. c i t . ,  4.) 

June 13 The RCA Engineering T e s t  Model (ETM) of t h e  Ranger Block I11 
TV subsystem w a s  received a t  JPL. 
D i s t r ibu t ion ,  J u l y  24, 1962, loc .  c i t . )  

( I O M  from D.H. Kindt t o  

JPL proposed t o  NASA Headquarters t h a t  GMI 37-1-1 ( see  Apr i l  15,  
1960) Le revised t o  ensure t h a t  t h e  cognizant NASA f i e l d  cen te r  
have complete con t ro l  over  sc ience  experiments ass igned t o  i t s  
f l i g h t  programs by OSS. (JPL, le t ter  from W.H. Pickering t o  
O.W. Nicks, June 13 ,  1962, JPLHF 2-l493b; a l s o ,  JPL document 
e n t i t l e d ,  "Suggested Revision of NASA Management Manual, P a r r  IVY 
Chapter 37, Number 37-1-1, E f fec t ive  Date Apr i l  15, 1960," 
June 13, 1962, JPLHF 2-1493c.) 

June 1 4  Kurt H. Debus, Di rec tor  of Launch Operations Center,  submitted 
a statement t o  NASA Headquarters ou t l i n ing  t h e  d i f f i c u l t i e s  
experienced i n  j o i n t  launch operat ions w i t h  t h e  A i r  Force, and 
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June 1 4  recommended t h a t  LOD be  assigned s o l e  r e s p o n s i b i l i t y  f o r  a l l  
cont  . AMR Pad 12  launches. (NASA document e n t i t l e d  "Statement of LOD 

Pos i t i on  Concerning Xanagement of Launch Operations f o r  NASA 
Agena-B Program a t  AMR," June 1 4 ,  1962, JPLHF 2-1256a; a l s o ,  
Minutes of NASA AMR Agena Management Meeting of 25 June 1962, 
JPLHF 2-2069.) 

June 15 Following t h e  United States commitment t o  a manied luna r  landing ,  
formation of a n  o f f i c e  t o  accomplish t h i s  task, and t e n t a t i v e  
dec is ion  f o r  Lunar Orbi t  Rendezvous (LOR), t h e  Off ice  of Manned 
Space F l i g h t  (OMSF) formally submitted i t s  list of requirements 
f o r  d a t a  concerning t h e  s u r f a c e  c h a r a c t e r i s t i c s  of the moon t o  
t h e  Off ice  of Space Sciences.  
no logica l  d a t a  as design inpu t s  by t h e  end of 3-964, as design 
modif icat ions before  t h e  end of 1965, and as hardware modifi- 
ca t ions  before  t h e  end of 1966. 
need f o r  e a r l y  r e t u r n  of minimum d a t a  and f o r  giving p r i o r i t y  
t o  engineering design d a t a  over passenger science.  
Off ice  of Manned Space F l i g h t ,  "Requirements f o r  Data i n  Support 
of P ro jec t  Apollo," I s sue  No. 1, June 15,  1962, JPLHF 2-2064.) 

The document c a l l e d  f o r  tech- 

The schedule emphasized t h e  

(NASA, 

John S m a l l ,  Sect ion Chief of System Design, recommended t h a t  one 
way out  of t hz  dilemma involved i n  a n  e a r l y  f i r i n g  d a t e  f o r  
Ranger Follow-on2 would be  t o  convene a JPL t e a m ,  survey 
qua l i f i ed  Los Angeles area firms on t h e  b a s i s  of p a s t  performance, 
management capab i l i t y  and manpower , and award a con t r ac t  f o r  
f a b r i c a t i o n  on a s o l e  source b a s i s .  (JPL, I O M  from J . G .  S m a l l  
t o  C . I .  Cummings, June 15,  1962, JPLHF 2-1257.) (See May 8, 
1962.) 

June 17 The NAS SSB Iowa Summer Conference on space sc ience  and explora t ion  
began; i t  concluded on August 10. 

June 18 Ranger Agena-B veh ic l e  6005 completed manufacture a t  LMSC i n  
Sunnyvale. 

June 2 1  I n  response t o  a JPL query, t h e  Bendix Corporation responded t h a t  
i t  would be  i n t e r e s t e d  i n  p a r t i c i p a t i n g  i n  f a b r i c a t i o n  of veh ic l e s  
f o r  Ranger Follow-on 2 . 

June 25 The f i r s t  d r a f t  of a proposed scope of work f o r  Ranger Follow-on2 
cont rac tor  w a s  re leased  in-house by t h e  Ranger P ro jec t  Off ice .  
(JPL, "Scope of Work f o r  RF02 Contractor," by J.D. Burke, June 25, 
1962, JPLHF 2-1260.) 
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June 25 A meeting w a s  convened by D r .  Debus a t  AMR t o  d i scuss  problems 
cont  . of LOC-USAF r e l a t i o n s h i p s  f o r  Agena launchings.  (See June 14,  

1962.) 
t h e  launch opera t ion  func t ions  cu r ren t ly  held by t h e  A i r  Force,  
wiLh t h e  change t o  be  e f f e c t i v e  i n  t ime f o r  t h e  Ranger 6 f l i g h t .  
A r e v i s i o n  of t h e  Schriever-Seamans agreement of February 1961 
would be prepared by LOC f o r  t r a n s m i t t a l  t o  NASA Headquarters. 
(JPL, t r i p  r e p o r t  prepared by J . D .  Burke, Subject :  T,OD/AMR 
Meeting, June 25, 1962, JPLHF 2-1261.) 

A dec i s ion  w a s  reached t h a t  NASA should t r y  t o  assume 

JPL Ranger P ro jec t  Of f i ce  received s t a t u s  r e p o r t s  on a l l  pas- 
senger sc i ence  experiments f o r  Ranger Block I11 f l i g h t s .  
P ro jec t  came t o  t h e  conclusion t h a t  "no a c t i o n  t o  d e l e t e  any 
experiments i s  requi red  a t  t h i s  t i m e . "  
experience w i t h  payload sc ience  electrical  d i f f i c u l t i e s  which 
jeopard ize  mission success ,  s e r ious  cons idera t ion  w a s  given t o  

(JPL, I O M  
from A.E. Wolfe t o  J . D .  Burke, June 26, 1962, JPLHF 2-1263; see 
a l s o  I O M  from S. Rothman t o  Di s t r ibu t ion ,  June 22, 196?, JPLHF 
2-1262.) Fuses were, i n  f a c t ,  adopted s h o r t l y  t h e r e a f t e r .  

However, based on p r i o r  

p lac ing  fuses  i n  power l eads  t o  each experiment.'' 11 

June 29 JPL Lunar Program peopie  m e t  vrith members of NASA OSS t o  p re sen t  
plans f o r  extended Ranger and Surveyor P ro jec t s  i n  support  of 
P ro jec t  Apollo. The p r i n c i p a l  recommendation made by JPL was 
t h a t  OSS seek OMSF p a r t i c i p a t i o n  and support  i n  e s t ab l i sh ing  re- 
quirements and ob jec t ives  f o r  t h e  unmanned program. (JPL, le t ter  
from W.H. Pickering t o  R.C. Seamans, August 15,  1962, JPLHF 
2-368. ) 

During Ranger Block 11. Ranger 5 continued systems tests and checkout 
June a t  t h e  SAF. 

Ranper Block 111. Mechanical assembly of t h e  Ranger 6 space- 
c r a f t  w a s  completed, and i n i t i a l  power turn-on w a s  accomplished 
on June 25. A Systems Test Complex (STC) w a s  assembled f o r  
Block 111 spacecraf t  i n  t h e  SAF, and compat ib i l i ty  t e s t i n g  be- 
tween TV ground support  equipment and t h e  ETM TV subsystem 
began. (JPL, Space Programs Summary No. 37-16, V o l . a ,  op. c i t . ,  I 

18; and, NASA, Seventh Semiannual Report t o  t h e  Congress, 
January 1, 1962 - June 30, 1962, March 4 ,  1963, 53.) 

Ranger Block I V .  
add i t iona l  Ranger f l i g h t s  w a s  underway, although P ro jec t  d e t a i l s  
remained t o  be worked out .  
t r i b u t e d  a "Preliminary Design Study f o r  a S o f t  Landing Lunar 
Instrument Capsule ,I1 NSL 62-95 , during t h e  month. 

I n i t i a l  planning a t  JPL and NASA f o r  four  

The Northrop Space Laboratory con- 
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During 
June and assoc ia ted  bui ld ings  was completed a t  t h e  Goldstone Echo 
cont  . s t a t i o n .  The o ld  85-ft. Az-E1 antenna w a s  moved s i x  m i l e s  a c ros s  

t h e  d e s e r t  t o  t he  Venus s t a t i o n .  Construct ion of t h e  new antenna 
marked s t anda rd iza t ion  of t h e  complete DSIF net i n  antenna 

- DSIF. Construction of a new polar-mounted 85-ft .  Ha-Dec antenna 

c h a r a c t e r i s t i c s .  (JPL, Space Programs Summary No. 37-16. Vol. 111, 
f o r  t h e  period May 1, 1962 t o  J u l y  1, 1962, 10-12.) I n  acldit ion,  
t h e  Goldstone complex of s t a t i o n s  began t o  use  commercial electrical  
power (5,000 kw). (NASA, Seventh Semiannual Report t o  t h e  Congress, 
op. c i t . ,  82.) 

The Woomera Deep Space S t a t i o n  i n  Aus t r a l i a  w a s  equipped wi th  a 
50 W t r ansmi t t e r  and a Ranger spacec ra f t  command system. 
now possessed t h e  same "uplink" and command c a p a b i l i t y  as the o ther  
s t a t i o n s  i n  t h e  DSIF. (See DSIF, During March 1962.) 

Woomera 

J u l y  1 A Data Analysis Unit  w a s  e s t ab l i shed  a t  Goldstone t o  eva lua te  t h e  
performance of t h e  DSIF during a l l m i s s i o n s ,  and t o  perform near- 
real-time monitoring of t racking  d a t a  during c r i t i c a l  t racking  
periods.  (JPL, Space Programs Summary No. 37-19, Vol. 111, f o r  
t h e  period November 1, 1962 t o  December 31, 1962, 13.)  

Ju ly  2 Aviation Week indica ted  t h a t  NASA's unmanned 1v.nar explora t ion  
program w a s  being reor ien ted  t o  "provide support  f o r  t h e  na t ion ' s  
acce lera ted  e f f o r t  t o  p l ace  a man on t h e  moon later i n  t h i s  
decade," 
behind t h e  provis ion  of engineering information. 
Program t o  Aid Apollo," Aviat ion Week, Ju ly  2, 1962, 160, 163, 
JPLHF 2-595.) 

Object ives  of t h e  program were now reversed,  wi th  sc ience  
("Unmanned Lunar 

Ju ly  3 A t  t h e  Ranger Spacecraf t  System Review meeting, Don Kindt repor ted  
t h a t  t h e  de l ive ry  of t h e  RCA TV subsystem PTM would be  delayed due 
t o  severe f a i l u r e  of t h e  u n i t  during thermal vacuum tests a t  t h e  

which damaged q u i t e  a por t ion  of t h e  PTM. 
almost every sub-assembly. 
be  ready t o  go back i n t o  t h e  chamber [ f o r  thermal vacuum tes t s ]  

New Je rsey  p l an t ,  I1  Due t o  premature system turn-on, a rc ing  occurred 
F a i l u r e  occurred i n  

The PTM is  being reworked and should 

7 J u l y  . . . I t  (JPL, Minutes, Ranger Spacecraf t  System Review, 
Ju ly  3, 1962, JPLHF 2-1313.) 

Ju ly  9 Gordon P. Kautz, Ass is tan t  Ranger P ro jec t  Manager a t  JPL, w a s  
assigned r e s p o n s i b i l i t y  t o  prepare a p l an  f o r  cont rac tor  
p a r t i c i p a t i o n  i n  any extension of t h e  Ranger Pro jec t .  
"csgnizance over t h e  RCA TV mission package is  hereby t r ans fe r r ed  

In add i t ion ,  
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Ju ly  9 from t h e  Ass i s t an t  Ranger P ro jec t  Manager, G.P. Kautz, t o  t h e  
cont.  Spacecraf t  System Manager, A.E. Wolfe." (JPL, I O M  from J . D .  

Burke t o  Di s t r ibu t ion ,  J u l y  9, 1962, JPLHF 2-1264.) 

Ju ly  10 RCA presented f ind ings  of i t s  Ranger Lunar Orb i t e r  f e a s i b i l i t y  
s tudy t o  JPL. (A similar presenta t ion  w a s  provided t o  NASA 
OSS on August 3 . )  (RCA, le t ter  from J . E .  Coburn, Marketing 
Representat ive,  to  John S m a l l ,  JPL, Ju ly  25, 1962, JPLHF 2-2070a; 
and, RCA, "Lunar Orbi te r , "  brochure containing information 
presznted t o  NASA on August 3, 1962, JPLHF 2-2070b.) 

Ju ly  13 Based upon review meetings held earlier i n  t h e  month, A.E. Wolfe 
informed J . D .  Burke t h a t  a s e r i o u s  power problem on Block 111 
Ranger f l i g h t s  was f o r x a s t  due t o  t h e  a d d i t i o n  of sc ience  
experiments and the a v a i l a b l e  power output from Block 11-type 
t rapazoida l  s o l a r  pane ls  planned f o r  use on t h e  Block I11 f l i g h t s .  
It w a s  bel ieved tha t  problems assoc ia ted  wi th  adapt ing rec tangular  
Mariner R type  s o l a r  pane ls  might be  resolved. i n  t i m e  f o r  use  on 
EU-8. 
planned passenger sc i ence  experiments on board o r  otherwise com- 
promise t h e  mission objec t ives .  
t o  f l y  a d d i t i o n a l  sc ience ,  removal or reduct ion of experiments was 
considered a " d r a s t i c  option." 
scheduled f o r  t h e  JPL Pro jec t  Manager on J u l y  23. 
A.E. Wolfe t o  J . D .  Burke, Ju ly  13, 1962, JPLHF 2-1278.) 

If  no t ,  t h e  remaining opt ion  w a s  t o  reduce t h e  number of 

(Given NASA Headquarters d i r e c t i o n  

F i n a l  review recommendations were 
(JPL, I O M  from 

Ju ly  1 7  Speaking before  t h e  American Rocket Society Lunar Missions meeting, 
i n  Cleveland, Ohio, Joseph Shea, Deputy Direc tor  f o r  Systems, 
Of f i ce  of Manned Space F l i g h t ,  b r i e f l y  descr ibed t h e  impl ica t ions  
of LOR f o r  manned f l i z h t  and consequent effects on d a t a  sequire-  
ments from OSS. (See  June 15, 1962.) Bas ica l ly ,  Apollo w a s  i n  
need of information on (1) c i s luna r  and luna r  environment (e.g., 
micrometeoroid f l u x ,  and r a d i a t i o n  i n L e n s i t y ) ,  (2) reconnaissance 
and topography (pr imar i ly  high r e s o l u t i o n  mapping f o r  landing 
areas), and (3) su r face  c h a r a c t e r i s t i c s  (roughness, s lope ,  and 
bearing s t r eng th ,  e t c . ) .  Shea ind ica ted  t h a t  bo th  Ranger and 
Surveyor were "expected t o  'make s t r a i g h s  t h e  way' f o r  t h e  manned 
lunar  mission." 
i n  ca tegor ies  (1) and (31, wi th  emphasis on close-up photographs 
of t h e  lunar  s u r f a c e  p r i o r  t o  impact. (Joseph F. Shea, 
"Reletionship Setween t h e  Manned and Unmanned Programs , I' 

Technology of Lunar Explorat ion,  Progress  i n  Astronaut ics  a& 
- Aeronautics,  New York and London, 1963, Vol. 10, 971-974.) 

The Ranger cont r ibu t ion  would c o n s i s t  of da t a  

Ju ly  19 NASA OSS held a Program R e v i e w  f o r  Associate  Administrator 
R.C. Seamans Jr. During t h e  meeting, D r .  Seamans and M r .  Cor t r igh t  
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Ju ly  1 9  
cont  . with  mininum contracting t o  industry."  (NASA, Minutes of 

agreed t h a t  "JPL shoL1d c a r r y  ou t  t h e  complete Rsnger program 

Seamans' OSS Review of 1 9  Ju ly  1962, JFLHF 2-1759.) 

Ju ly  20 I n  conformance wi th  agreements reached a t  NASA Headquarters on 
J u l y  19,  NASA re leased  Program Guidelines f o r  Surveyor and f o r  
a n  expanded P ro jec t  Ranger. 
during 1964 (Rangers 10-14) carrying an improved RCA TV package 
as w e l l  a. non-visual bus experiments. These spacec ra f t  were " to  
be assembled ar,d t e s t e d  in-house bu t  wi th  some increased Divi- 
s i o n a l  Contractor support  allowed.'' (NASA, TWX from O.W. Nicks 
t o  B. Sparks, June 20, 1962, JPLHF 2-1174.) 

Included were f i v e  a d d i t i o n a l  f l i g h t s  

Aeronutronic re leased  f i n a l  r epor t s  on development of i t s  follow- 
on SURMEC iunar  rough-landing capsule ,  begun i n  l a t e  1961, under 
con t r ac t  t o  JPL. SUKMEC accelerometer ,  penetroineter, and geo- 
phone were designed t o  y i e l d  d a t a  on the presence of granular  o r  
s o l i d  su r faces  , penet ra t ion  r e sk i t ance  and crushing s t r e n g t h  of  
t h e  sur face ,  t h e  ex is tence  and depth of a poss ib l e  d u s t  l a y e r  o r  
o ther  s o f t  su r f ace  s t r u c t u r e s ,  and the  na tu re  of t h e  subsurface 
s t r u c t u r e .  (Aeronutronic Publ ica t ion  Nos. U-1765, U-1778, and 
U-1775.) (See January 8, 1962.) 

Ju ly  22 F i r s t  launch of a Mariner R spacec ra f t  toward Venus took p l ace  
j u s t  eleven months a f t e r  t h e  p ro jec t  w a s  authorized by NASA. 
Mariner 1-Atlas 145D-Agena B 3901 w a s  launched from Pad 12,  
AMR, a f t e r  t h e  f i r s t  countdown on Ju ly  21 had been terminated 
when some anomalies occurred during Range Sa fe ty  system checks. 
J u s t  p r i o r  t o  Atlas-)-gena separa t io?  t h e  v e h i c l e  was destroyed 
by Range Safe ty  when i t  became apparent t h a t  i t  w a s  on an  ''out- 
of-control  condition." Findings of t h e  P o s t f l i g h t  R e v i e w  Board 
re leased  on Ju ly  27 determined t h a t  t h e  v e h i c l e  w a s  lost because 
of a paper mistake: "The f a i l u r e  of t h e  Mariner 1 mission was 
t h e  r e s u l t  of a missile-borne . . . ra te  beacon malfunction and 
the  omission of a d a t a  e d i t i n g  func t ion  i n  t h e  guidance equat ion,  
n e i t h e r  of which a lone  would have caused t h e  f a i l u r e .  Because 
t h e  da t a  e d i t i n g  func t ion  should have been a b l e  t o  compensate 
f o r  t h e  r a t e  beacon malfunction, the  primary cause of mission 
f a i l u r e  i s  a t t r i b u t e d  t o  t h e  omission i n  da t a  ed i t ing ."  This  
def ic iency  i n  Atlas programmirig had been present  i n  a l l  of t h e  
e a r l y  Ranger f l i g h t s  as w e l l .  

launch before  t h e  c l o s e  of t h e  50-day Venus launch window, an 
Work proceeded t o  ready t h e  second ivlsriner Spacecraf t  f e r  

September 1 0 ,  1962. (JPL, zpace Progrsms Suwmsv No. 37-17, 
Vol. V I .  , , op .  cit., 23.) 
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Ju ly  24 The Quarter ly  S ta tus  Report on t h e  RCA TV subsystem w a s  re leased  
a t  JPL. Two areas of concerii had developed: v id icon  r e j e c t i o n s  
caused by problems of low s e n s i t i v i t y ,  mesh focus,  and inadequate 
erase; and proper camera c a l i b r a t i o n  f o r  r e f l e c t e d  l ight .  a t  t h e  
lunar  sur face .  
p re t a t ions  of expected l i g h t  i n t e n s i t y  a t  t h e  lunar  sur face . )  
was noted t h a t  t h e  PTM had now "completed a l l  environmental t e s t i n g  
a t  RCA, including v i b r a t i o n ,  vacuum-thermal., 66-hour t l i s s ion ,  
thermal and ET0 s te r i l i za t 'on ,  wi th  no major problems." 
1962.) 

(The la t ter  d i f f i c u l t y  a r o s e  over d i f f e r i n g  i n t e r -  
It 

(See J u l y  3, 
(JPL, TOM from D.H. Kindt t o  Di s t r ibu t ion ,  Ju ly  2h, 1962,  

JPLHF 2-1265.) 

Ju ly  25 R.C. Hastrup a t  JPL reconmended t h a t  l una r  spacecraf t  s t e r i l i z a t i o r r  
requirements be re laxed ,  and t h a t  t h e  e f f o r t  be  increased i n  
p lane tary  missions a f t e r  appropr ia te  refinements w e r e  hco rpora t ed :  
"We are p resen t ly  paying a s u b s t a n t i a l  p r i c e  i n  t h e  cu r ren t  e f f o r t  
t o  s t e r i l i z e  a l l  of our lunar  spacecraf t .  . . . ?.he a p p l i c a t i o n  of 
s t e r i l i z a t i o n  procedures such as t h e  dry  hea t  cyc le  p re sen t s  a 
se r ious  r i s k  t o  r e l i a b i l i t y .  . . . Whereas w e  may es t imate  t h a t  
t h e  d i r e c t  cos t  of our s t e r i l i z a t i o n  program is  no more than  . . . 
a few hundred thousand d o l l a r s  per  mission,  i f  w e  a f f e c t  r e l i a b i l i t y  
such t h a t  w e  f a i l  a mission, then w e  are accountable f o r  a huge 
a d d i t i o n a l  d o l l a r  c o s t  as w e l l  as program schedule t i m e  m ich  can- 
not  be  made up." (JPL, I O M  from R.C. Hastrup t o  G. Hobby, Ju ly  25, 
1962, JPLHF 2-1735.) 

Ju ly  27 During t h e  NAS Iowa Summer Study, Working Group 9 re leased  d r a f t  
gu ide l ines  f o r  space probe s t e r i l i z a t i o n  t h a t  s t a t ed :  

8. Contamination of t h e  moon does not  c o n s t i t u t e  as ser ious  
a problem as i n  t h e  case of t h e  p lane ts .  
ccntamination should be kept a t  a f e a s i b l e  ninimum. 
reason t h e  lunar  probe s t e r i l i z a t i o n  program should cont inue 
i n  x d e r  t o  in su re  t h a t  t h e  contamination of t h e  moon w i l l  
remain below t h a t  which w i l l  s e r i o u s l y  i n t e r f e r e  wi th  f u t u r e  
b io log ica l  and chemical survzys,  and a l s o  t o  advance t h e  a r t  
of space probe s t e r i l i z a t i o n .  

Nevertheless,  lunar  
For ch i s  

(NAS document e n t i t l e d  "Proposed S t e r i l i z a t i o n  Guidelines as 
Modified by Working Sub-Group on Space Probz S t e r i l i z a t i o n , "  
Ju ly  27, 1962, JPLHF 2-1266.) 

J . D .  Burke informed B. Sparks,  JPL Deputy Direc tor ,  t h a t  power 
a v a i l a b l e  vs. demanc'; was marginal f o r  RA-7, and i n  a worse con- 
d i t i o n  f o r  RA-8 and 9. 
sc ience  experiments and poss ib ly  t h e  2300 m c  ranging experiment 
might have t o  be  de le ted .  OSS would probably p re fe r  t o  reverse 

Notice w a s  given t h a t  some o r  a l l  of t he  

r 
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Ju ly  27 
cont . i nves t iga t ion  by A.E. Wolfe. 

t h e  order  of de le t ion .  Action w a s  postponed pending f u r t h e r  

The JPL Ranger P ro jec t  Off ice  a l s o  had "accepted a f i r s t  
qua r t e r  '64 launch date. f o r  RA-10 and a s t r e t c h o u t  of sub- 
sequent shots ;  i.e., a t  least a 3-month s l i p  relative t o  our 
June 29 proposal.'' 
Ranger P ro jec t  S t a tus  Report No. 69, J u l y  27, 1362, JPLHF 

(JPL, I O N  from J .D.  Burke t o  B. Sparks,  

2-1314. ) 

Ju ly  31 F.A. Gook5n n o t i f i e d  J.D. Burke t h a t  "the Mariner R s o l a r  
panel,  planned f o r  later TV capsule  missions,  cannot be  use4 
on luna r  rough landing missions owing t o  t h e  panel  and f i x i t y  
requirements which are incompatible wi th  the payload s t ruc ture ."  
Missions using the lunar  rough-landing capsule  would r e q u i r e  a 
power p r o f i l e  compatible with t h e  Ranger 3-5 solar panel  area. 
(JPL, I O M  from F.A. Goodwin t o  J .D.  Burke, J u l y  31, 1962, JPLHF 
2-1267. ) 

During Ranger Block 11. The Ranger 5 spacec ra f t  underwent f l i g h t  
Ju ly  acceptance tests i n  t h e  6-foot space s imulator  a t  JPL. Match- 

mate tests wi th  t h e  Agena adapter  followed la ter  i n  t h s  month. 
(JPL, Space Programs Summary No. 37-17, V o l .  I f o r  t h e  per iod 
J u l y  1, 1962 t o  September 1, 1962, 3-4.) 

Ranger Block 111. 
were conducted wi th  RA-6 alone and coupled rwith t h e  RCA ETM. 
Fabr ica t ion  of a n  enlarged (over Block I1 Rangers) p rope l l an t  
tank and tank bladder f o r  use  on Ranger Block 111 midcourse 
propuls icn systems w a s  progressing en schedule. (JPL, Space 
Programs Summary No. 37-16, Vol. VI, op. c i t . ,  17; and Space 
Programs Summary No. 37-17, Vol. I ,  op. c i t . ,  6.) 

Subsystem and system tests and c a l i b r a t i o n s  

Mechanical assembly of RA-7 began on J u l y  9. 
s c i e n t i f i c  experiments and d i f f i c u l t i e s  wi th  experiment bracket 
mountings caused minor s l i p s  i n  t h e  schedule. (JPL, Space 
Programs Summary No. 37-18, Vol. I f o r  t h e  per iod September 1, 
1962 t o  November 1, 1962: 9.) 

Late  de l ive ry  of 

F a c i l i t i e s .  With funds approved f o r  a Space F l i g h t  Operations 
F a c i l i t y  (SFOF--see proposals June 22, 1961) , JPL awarded con- 
tracts t o  var ious  i n d u s t r i a l  f i rms t o  analyze t h e  t o t a l  system, 
including t h e  DSIF, from t h e  s tandpoict  of communications, 
operat ions,  and s t a t u s  d isp lays .  ("Deep Space Tracking Network 
Expanding," Aviat icn Weelc, Ju ly  2 ,  1962, 175, JPLHF 2-596.) 
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During Organizatio?. JPL eliminated Divis ion 36 (Physical  Sciences) and 
J u l y  
cont  . merged i t  wi th  Div is lon  32 (Space Sciences).  

w a s  placed i n  c h r g e  of Div is ion  32. 
D r .  R.V. Meghreblian 

Aug. 1 During t h e  Ranger Spacecraf t  System Review, Don Kindt repor ted  
t h a t  Lhe RCA TV PTMwould be  de l ivered  t h e  fol lowing day; however, 
a r epea t  of t h e  earlier PTM f a i l u r e  had occurred when b a t t e r y  
power shor ted  t o  t h e  chassris: 
determined, b u t  precaut ionary c i r c u i t r y  ( fuses ,  eic.)  has been 
d d e d .  . . . A f a i l u r e  [a l so]  occurred i n  the harness  due t o  
b r i t t l e n e s s  caused by hea t  s t e r i l i z a t i o n . "  
t h a t  Mariner-type s o l a r  pane ls  would be  emploved on Ranger be- 
ginning w i t h  RA-9; the s t a t u s  of science and ranging on RA-7 and 8 
w a s  no t  y e t  resolved.  (JPL, Minutes, Ranger Spacecraf t  System 
Rev iew,  August 1, 1962, JPLHF 2-1313.) (See J u l y  3 ,  1962.) 

"The exact cause has  n o t  been 

I 1  

A.E. Wolfe announced 

Aug. 2 A.E. Wolfe r e l eased  f ind ings  on an t i c ipa t ed  Ranger Block III 
spacecraf t  power shor tages  f o r  s c i ence  experiments. 
from A.E. Wolfe t o  J . D .  Burke, August 2,  1962, JPLHF 2-1268.) 

(JPL, I O M  

At t h e  P r o j e c t  level,  NASA Headquarters became aware of t h e  
se r ious  power problem and poss ib l e  a l t e r n a t i v e s  f o r  Rariger 
F l i g h t s  7 and 8. (NASA, Memo t o  F i l e  from TJ. Jakobowski, Subject:  
Ranger Power Budget and RCA Funding S ta tus ,  August 2, 1962, JPLHF 
2-643. ) 

Aug. 7-8 N.W. Cunningham, NASA Ranger Program Chief,  m e t  w i th  J . D .  Burke, 
A.E. Wolfe, and G.P. Kautz a t  JPL. P r o j e c t  funding and s t a t u s  
w e r e  reviewed, inc luding  spacecraf t  power d i f f i c u l t i e s  on RA-7, 
8, and 9. It w a s  decided t h a t  a f u l l  r e p o r t  would be  presented 
a t  the  next  meeting of t h e  NASA SSSC, including JPL's recommended 
p r i o r i t y  f o r  passenger experiments. A meeting w m  a l s o  held 
between these indiv idua ls  and Dona1 B. Duncan, together  wi th  
members of h i s  s t a f f  a t  ADF. Cunningham informed t h e  group t h a t  
i n  view of l imi t ed  funds f o r  N 1963 and t h e  s m a l l  p robab i l i t y  of 
support  from OMSF, i t  w a s  necessary t o  assume t h a t  a n  ADF e f f o r t  
on follcw-on rough-landing luna r  capsules  could n o t  be  considered 
u n t i l  FY 1964. Planred Rangers 10-14 would f l y  wi th  an improved 
TV subsystem and passenger science.  Duncan responded Lhat with- 
o u t  NASA assurance of f u t u r e  support  he  would have t o  disband and 
release t h e  ADF capsule  team. (NASA, Memo from N.W. Cunningham 
t o  0.14. Nicks, August 16,  1962, JPLHF 2-1175.) 
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Aug. 8 Experiment p r i o r i t y  f o r  Ranger 5 ,  t h e  l a s t  Block I1 spacec ra f t  
remaining t o  be flown, w a s  modified by e l imina t ing  t h e  l a s t  two 
experiments f r o 3  t h e  list: 
(Contrast  p r i o r i t y  wi ih  December 19 ,  1960.) (JPL Spec i f i ca t ion  
RA345-2-llOD, Funct ional  Spec i f i ca t ion  Ranger RA-3, RA-4 and M-5 
Spacecraf t ,  Mission Object ives  and Desip,n Criteria,  August 8, 1962, 
5 , JPLHF 2-1095e. ) 

Thermometers and Impart Accelerometers. 

Aug. 9 Brooks T. Morris,  charged wi th  R e l i a b i l i t y  Assurance a t  JPL, (see 
Ju ly  7,  1961), n o t i f i e d  R.V. Meghreblian, Chief cif JPL's Space 
Sciences Divis ion,  t h a t  he w a s ,  f o r  var ious  reasons,  pes s imis t i c  
about t he  proper fu1,ctioning of s c i e n t i f i c  instruments  cu r ren t ly  
being placed on spacec ra f t  i n  t h e  luna r  and p lane tary  programs. 
(JPL, I O M  from B.T. Morris t o  R.V. Meghreblian, August 9,  1962, 
JPLHF 2-1341. ) 

A.E. Wo_f.fe recommended t o  R.V. Meghreblian t h a t ,  i n  view of 
experience gained i n  P ro jec t  Ranger, JPL e s t a b l i s h  f i rm  guide- 
l i n e  procedures f o r  dea l ing  wi th  f u t u r e  sc ience  experimenters 
involved i n  spacec ra f t  missions.  (JPL, IOM from A . E .  Wolfe t o  
R. Meghreblian/K. Coon, August 9, 1962, JPLHF 2-1270.) 

Aug. 10 J . D .  Burke n o t i f i e d  N.W. Cunningham, rianger P ro jec t  Chief a t  
NASA Headquarters,  t h a t  spacec ra f t  power l i m i t a t i o n s  might re- 
q u i r e  d e f e r r a l  o r  removal of passenger sc i ence  experiments on 
Rangers 7-9. H e  continued: ' I .  . . no immediate removal of 
experiments i s  recommended. I suggest ,  however, t h a t  you take 
whatever s t e p s  are necessary t o  prepare  f o r  t h e  p o s s i b i l i t y  of 
such removal i n  t h e  f u t u r e  and i n  p a r t i c u l a r  t h a t  w e  reach  agree- 
ment on a p r i o r i t y  l i s t  so  t h a t  t h e  least  important instrumegts  
are removed f i r s t . ' '  
w i th  RA-9 was  a l s o  out l ined;  t o  f u r t h e r  al leviate the power shor tage  
JPL would " f l y  t h e  2300 mc: r ad io  experiment on Rangers 9 and 10 
ins tead  of 8 and 9 as previously planned. . . .I1 Also included w a s  

t o  t h e  manned luna r  landing program, (2) instrument performance, 
and 
turbance t o  t h e  primary mission. (JPL, l e t t e r  from J . D .  Burke t o  
N.W. Cunningham, August 16, 1962, JPLHF 2-1272.) 

'Jse of the Mariner R s o l a r  panels  beginning 

a recommended p r i o r i t y  f o r  sc ience  experiments based upon (1) va lue  f 

f (3) s u i t a b i l i t y  f o r  removal a t  a la te  d a t e  without  major dis-  

The Space Science Board of t h e  Nat ional  Academy of Sciences con- 
cluded i t s  summer s tudy  a t  t h e  S t a t e  Universirry of Iowa. 
of t h e  s tudy ,  re leased  la ter ,  recommended increas ing  t h e  number 
and informatior-gathering scope of unmanned lunar  probes i n  support  
of P ro jec t  Apollo, wi th  "information u s e f u l  f o r  engineci ing 
design . , . given p r i o r i t y  ovei  information t h a t  i s  p r e l y  of 

Findings 
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Aug. 10 s c i e n t i f  ,Fc i n t e r e s t  .I1 (p. 4-3) While t h e  s ign i f i cance  of 
cont . Pro jec t  Apollo was conceded, and i t  w a s  recognized as an 

engineering e n t e r p r i s e  i n  i t s  i n i t i a l  phases, t h e  SSB a s s e r t e d  
t h a t  "as t h e  engineering t a s k s  are accomplished, however, 
s c i e n t i f i c  i nves t iga t ions  and missions w i l l  a l s o  be phased i n t o  
the  program; and, as f l e x i b i l i t y  and s o p h i s t i c a t i o n  are achieved, 
s c i e n t i f i c  i nves t iga t ions  w i l l  become t h e  primary goals.  
c i a t i o n  of t h e s e  concepts i s  of c r i t i ca l  importance t o  t h e  
acceptance of t h e  cu r ren t  Apollo program by scientists throughout 
t h e  country. . . .I1 (p. 1-22) 

NASA should " a l l o c a t e  blocks of payload space i n  a satel l i te  ur 
series of satellites t o  s c i e n t i s t s  of demonstrated competence." 
Howzver, those a sembled  could no t  agree upon, and d id  not  dis-  
cuss  i n  depth,  t h e  everpresent ques t ion  of j u s t  what s c i ence  w a s  
important: "The assignment of r e l a t i v e  p r i o r i t i e s  t o  s c i e n t i f i c  
program and experiments w a s  no t  adequately discussed f o r  t h e  space 
sc i ence  program as a whole: t h e i r  relst ive s c i e n t i f i c  importance, 
t h e  proper time sequence f o r  optimizing t h e  s c i e n t i f i c  r e t u r n ,  o r  
t h e  equ i t ab le  and e f f i c i e n t  d i s t r i b u t i o n  of f-mds from a l imi t ed  
bulget.  This,  i t  i s  almost impossible t o  de- ide on r a t i o n a l  
grounds many quest ions t h a t  c u t  ac ross  t h e  e n t i r e  program as long 
as a v a r i e t y  of s p e c i a l  i n t e r e s t s  are represented." Sorce l imi t ed  
recommendations w e r e  made on p r i o r i t i e s  i n  s p e c i f i c  f i e l d s  of 
a c t i v i t y .  (pp. 1-4 and 1-5) (A Review of Space Research.) 

Appre- 

Turning t o  quest ions of s c i ence  i n  space,  t h e  SSB agreed t h a t  

Aug. 11-12 The Soviet  Union launched Vostok I11 i n t o  o r b i t ,  p i l o t e d  by 
Cosmonaut Andrian G. Nikolayev. The following day Vostok I V Y  
commanded by Pave1 R. Popovich, w a s  placed i n  a similar o r b i t  
and performed rendezvous maneuvers wi th  Nikolayev. 
t h e  f i r s t  f l i g h t  of two aanned spacec ra f t  w i th in  a twenty-four 
hour period. Both c r a f t  returned s a f e l y  t o  e a r t h  several days 
later.  
NASA over t h e  p o s s i b i l i t y  of acce le ra t ing  America's manned space 
e f f o r t s .  
G., 146-156.) 

This w a s  

The event s t i r r e d  extensive debate  i n  Congress and i n  

(Astronaut ical  and Aeronautical  Events of 1962, 9 

Aug. 12-17 The Conference on Lunar Exploration w a s  held i n  Blacksburg, 
Virginia ,  by t h e  Virginia  Polytechnic I n s t i t u t e  i n  cooperation 
wi th  t h e  NSF and NASA. 
lunar  program, Oran W. N i c k s  noted t h a t  cu r ren t  a c t i v i t y  tended 
t o  g ive  the  impression of a d i v i s i o n  between manned and unmanned 
lunar  s c i ence  e f f o r t s .  H e  affirmed t h a t  good sc i ence  w a s  t h e  
u l t ima te  ob jec t ive ,  and t h a t  unaanned f l i g h t s  would phase out 
as manned f l i g h t s  began. 

I n  a d e s c r i p t i o n  of NASA's s c i e n t i f i c  

The two ob jec t ives  of NASA's lunar  
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Aug. 12-17 program w e r e  considared t o  be  s c i e n t i f i c  and technological :  
cont . however, a t  p re sen t ,  t h e  emphasis i n  luna r  programs i s  suc- I I  

c e s s f u l  accomplishment of s c i e n t i f i c  experiments . ' I  

would be  geared t o  determine t h e  c h a r a z t e r i s t i c s  o f :  
Experiments 

lunar  envirorunent 
s u r f a c e  f ea tu res  
p rope r t i e s  as a body 
phys ica l  and chemical proper t ies .  

(Proceedings of t h e  Conference on Lunar Explorat ion,  August 1 2  
through 17,  1962, P a r t  C ,  X I I I - 1  and 3.) 

Aug. 13 JPL requested NASA s t e r i l i z a t i o n  waivers f o r  two cr i t ical  items 
on Ranger spacecraf t  6-9: (1) A l l  electrical  cable  harnesses  f o r  
t h e  bus and RCA-AED TV system, and (2) A l l  v idicons ( s i x  p e r  space- 
c r a f t )  on t h e  RCA-AED TV subsystem. "Waivers f o r  t h e  above i t 3 m s  
are urgent ly  requested as it i s  considered t h a t  continued h e a t  
s t e r i l i z a t i o n  of these  i t e m s  on Ranger spacec ra f t  would s e r i o u s l y  
jeopard ize  at ta inment  of t h e  primary mission object ives ."  
TWX from W.H. Pickering t o  H.E. N e w e l l ,  August 13, 1962, JPLHF 
2-1273.) 

(JPL, 

RA-5 completed f i n a l  systems test be fo re  shipment t o  AMR on 
August 20. JJPL, Minutes of Ranger Spacecraf t  System Rev iew,  
August 15, 1962, JPLHF 2-1313.) 

Aug. 14  JPL requested a dec i s ion  from NASA Headquarters concerning t h e  
development of rough-landing capsules  f o r  follow-oa Ranger space- 
c r a f t ,  wi th  a go-ahead d a t e  of Septeaber 1 as e s t ab l i shed  i n  the 
meeting of June 29, 1962. Aeronutronic Divis ion of Ford would 
disband i t s  capsule  team a f t e r  September 1 i f  a dec is ion  w a s  no t  
forthcoming. (JPL, let ter from Brian Sparks t o  3ran W. N i c k s ,  
August 14, 1962, JPLHF 2-262.) 

4 
Aug. 15 W.H. Pickering wrote NASA Associate Administrator R.C. Seamans i 

and recommended t h a t  they d iscuss  a course of a c t i o n  on f u r t h e r  
lunar  landing capsules  a t  ADF--while leav ing  t h e  problem of auxi l -  

i t  r e l a t e d  t o  unmanned lunar  f1igF.t e f f o r t s  i n  support  of t h e  
manned f l i g h t  program. 
p o t e n t i a l  of e a r l y  r e t u r n  of information on t h e  na tu re  of t h e  
lunar  s u r f a c e  ( see  J u l y  20, 1962), which was d i r e c t l y  app l i cab le  
t o  t h e  engineering needs of P ro jec t  Apollo, OMSF might wish t o  
support  t h i s  work wi th  CSS. In  t h e  meantime JPL was  "proceeding 
on t h e  b a s i s  t h a t  Rangers 10 through 1 4  w i l l  c a r ry  TV missions 

z 
3 
t i a r y  sc ience  on Rangers 6-9 t o  personnel  a t  t h e  p r o j e c t  level--as 
5 

Since t h e  ADF SURMEC e f f o r t  o f f e red  t h e  
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Aug. 15  only,  as [now] d i r e c t e d  by OSS. . . . If t h e r e  i s  a se r ious  
cont . prospect  t h a t  . . . [NASA] w i l l  want them [ADF caps:iles] i n  

CY 64, w e  should do something about i t  now. 
terminate  t h e  Aeronutronic e f f o r t  as promptly and e f f i c i e n t l y  
as poss ib l e  a f t e r  t h e  f l i g h t  of Ranger 5." (JPL, le t ter  from 
W.H. Pickering t o  R.C. Seamans, August 15, 1962, JPLHF 2-368.) 
(See June 29, 1962.) 

I f  no t ,  w e  should 

JPL re l eased  its Lunar Program Guidel ines  which aff i rmed t h a t  
the primary ob jec t ives  of t h e  luna r  program w e r e ,  f i r s t ,  t o  
provide assistance t o  P ro jec t  Apollo and, second, t o  acqu i r e  
s c i e n t i f i c  information t o  determine t h e  na tu re  and o r i g i n  of 
t h e  moon and s o l a r  system. 
i n  t h e  same o rde r  . (See August 12-17, 1962.) (JPL, Engi- 
neer ing Document No. 22, Jet  Propuls ion Laboratory Lunar Program 
Guidel ines ,  August 15 ,  1962, 5-6, JPLHF 2-751.) 

S c i e n t i f i c  ob jec t ives  w e r e  stackE.d 

Aug. 16  NASA informed JPL t h a t  waivers on hea t  s t e r i l i z a t i o n  of two re- 
quested i t e m s  were granted. "It should be  undcrstood t h a t  t hese  
waivers apply only t o  hea t  s t e r i l i z a t i o n  . . . and do not  a f f e c t  
the requirements f o r  te rmina l  e thylene  oxide s t e r i l i z a t i o n . ' '  
(NASA, let ter from H.E. N e w e l 1  t o  W.H. Pickering,  August 16, 
1962, JPLHF 2-1274.) 

B r i t i s h  astronomer S i r  Bernard Love11 dec lared  t h a t ,  i n  l i g h t  of 
r ecen t  events ,  ' I .  . . the Russians have demonstrated t h a t  they are 
so f a r  ahead i n  t h e  technique of rocketry t h a t  t h e  p o s s i b i l i t y  of 
America ca tch ing  up wi th in  t h i s  p a r t i c u l a r  sphere i n  t h e  next  
decade is  l o w  remote." 
218c. ) 

(New York T i m e s ,  August 1 6 ,  1962, JPLHF 

Aug. 17 NASA Headquarters designated t h e  NASA Launch Operations Center as 
t h e  s i n g l e  p o i n t  of contac t  wi th  t h e  A t l a n t i c  Missile Range f o r  
a l l  NASA programs. (NASA, memo t o  Hans Hueter,  Di rec tor  of Light  
2nd Medium Vehicles Of f i ce  a t  MSFC, from Kurt H. Debus, Di rec tor  
of LOC, August 17, 1962, JPLHF 2-2071.) 

Aug. 23 NASA authorized JPL t o  procure long leadt ime items necessary f o r  
maintaining t h e  schedule es tab l i shed  f o r  RA-10. 
scheduled f o r  February 1964.) 
exceed $200,000. (NASA, TWX from N.W. Cunningham t o  J . D .  Burke, 

( F i r s t  f l i g h t  
Tota l  expenditures were noL t o  

August 23, 1962, JPLHF 2-1176.) 

N.W. Cunningham, Ranger Program Chief,  d i r ec t ed  a memo t o  John F. 
Clark,  Chairman of t h e  NASA SSSC, informing t h e  Comnittee of t h e  
power problems on Rangers 7-9. The a l t e r n a t i v e s  were t o  go t o  
l a r g e r  Mariner R type  s o l a r  panels  o r  t o  remove some o r  a l l  of 
t h e  passenger sc i ence  experiments. I n  a n  attachment t o  t h e  memo 
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Aug. 23 
cont . t h e  OSS s c i e n t i f i c  ob jec t ive  f o r  t h i s  block of Ranger f l i g h t s  

w a s  s t a t e d  t o  be "acqu i s i t i on  of knowledge of l una r  topography 
s u f f i c i e n t  f o r  determination of i ts  gross  e f f e c t s  on lunar  
landing vehicles"  f o r  P r o j e c t  Apollo, and achieved by t h e  RCA 
TV subsystem. "A secondary s c i e n t i f i c  o b j e c t i v e  i s  t h e  a c q u i s i t i o n  
of knowledge of t h e  "Fields and Particles' environment of c i s l u n a r  
and luna r  space which may be of importance t o  manned lunar  f l i g h t s ,  
o r  which may y i e l d  d a t a  p e r t i n e n t  t o  t h e  o r i g i n  of t h e s e  environ- 
ments." (Contrast  w i th  ob jec t ives  a t  August 12-17, 1962.) (NASA, 
memo from N.W. Cunningham t o  t h e  Chairman, Space Sciences Steer ing 
Committee, August 23, 1962, JPLHF 2-688.) 

Aug. 27 MarinerII-Atlas D 179-Agena B 6902 w a s  launched from Pad 12 a t  
AMR, a f t e r  a one-day delay occasioned by s t r a y  vo l t age  i n  t h e  
command d e s t r u c t  system. The A t l a s  booster  experienced a m a l -  
f unc t ion  of one v e r n i e r  engine which caused a hard-over r o l l  rate 
a t  booster shutdowri, but  t h e  v e h i c l e  subsequently r e s t a b i l i z e d  arid 
performed properly.  YLe Agena a l s o  z a c r e s s f u l l y  completed i t s  
dual  burn program achieving escape v e l o c i t y ,  and the  spacec ra f t  
w a s  i n j e c t e d  i n t o  a planned deep q a - e  Venus encounter t r a j e c t o r y .  
Mariner IAadapted from Ranger Block f f d r  a deep space mission, 
properly performed s t a b i l i z a t i o n  and o r i e n t a t i o n  maneuvers. 
Cruise sc i ence  instruments w e r e  success fu l ly  turned on by t h e  
South African DSIF s t a t i o n  on August 29. (JPL, Space Programs 
Summary No. 37-17, Vol. V I ,  op. c i t . ,  23, 35-36.) (Figure 51.) 

RA-5 was received a t  AMR with no shipping damage; a b r i e f  systems 
check ind ica t ed  t h a t  t h e  spacec ra f t  w a s  operat ing s a t i s f a c t o r i l y .  
(JPL, Minutes of Ranger Spacecraf t  System Review,  August 29, 1962, 
JPLHF 2-1313.) 

Aug. 29 J.D. Burke informed a f f e c t e d  JPL d i v i s i o n s  t h a t  i t  w a s  t h e  Lab- 
o r a t o r y ' s  dec i s ion  t h a t  Ranger spacec ra f t . 10  through 14 would 
b e  handled "as add i t ions  t o  t h e  present  Ranger Follow-on program 
[RA 6-91, and, as such, w i l l  be  considered an on-Lab p ro jec t .  
SuSsystem procurement from vendors w i l l  remain t h e  r e s p o n s i b i l i t y  
of t h e  involved d i v i s i o n s  . . .I1 (JPL, I O M  from J . D .  Burke/G.P. 
Kautz t o  Distzibut ion,  August 29, 1962, JPLHF 2-1276.) 

Aug. 30 R.C. Hastrup n o t i f i e d  C . I .  Cummings, JPL Lunar Program Di rec to r ,  
t h a t  NASA-JPL h e a t - s t e r i l i z a t i o n  pol icy f o r  lunar  spacec ra f t  w a s  
a c r i t i c a l  determinant i n  r ecen t  Ranger P r o j e c t  r e l i a b i l i t y  and 
schedule d i f f i c u l t i e s .  H e  urged t h a t ,  i n  consonance with t h e  
f ind ings  of t he  Ad Hoc NASA S t e r i l i z a t i o n  Conference of July 9 
and t h e  Iowa summer s tudy,  bas i c  NASA policy be modified: 

U s e  of hea t  f o r  s t e r i l i z a t i o n  of l una r  spacec ra f t  1. 
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Aug. 30 
cont . 

2. 

3. 

4. 

should be waived f o r  a l l  f l i g h t  hardware t o  improve 
spacec ra f t  r e l i a b i l i t y .  

Use of e thylene oxide glove box assembly o r  o the r  
sterile manufacturing procedures should not be 
required as s u b s t i t u t e  f o r  hea t  s t e r i l i z a t i o n  on 
lunar  spacec ra f t  because of t h e  severe assembly 
and schedule problems t h i s  would create; however, 
c l eanes t  poss ib l e  assembly p r a c t i c e s  should be 
continued throughout spacecraf t  preparations.  

Capabi l i ty  f o r  terminal s t e r i l i z a t i o n  of t h e  com- 
pleted spacec ra f t  assembly i n  a sealed shroud 
using ethylene oxide should be continued. 

Importance of very s t r i n g e n t  requirement f o r  
planetary spacecraf t  s t e r i l i z a t i o n  must b e  re- 
emphasized. 
r e l a x a t i o n  i n  luna r  s t e r i l i z a t i o n  requirements 
t o  d i v e r t  required e f f o r t  t o  i n s u r e  development 
of s a t i s f a c t o r y  planetary hardware and procedures. 

Advantage should b e  taken of any 

It is urged t h a t  NASA concurrence wi th  t h e  above recommendations 
be obtained as soon as possible .  . . .I1 (JPL, I O M  from R.C. 
Hastrup t o  C . I .  Cummings, August 30, 1962, JPLHF 2-1277.) (See 
July 25, 1962.) 

Aug. 31 JPL requested a waiver of hea t  s t e r i l i z a t i o n  f o r  Ranger spacec ra f t  
Central  Computer and Sequencers (CCr4S) and associated e l e c t r o n i c  
modules from NASA Headquarters: 
a t  least seven out  of e i g h t  sets of modules as a r e s u l t  of hea t  
s t e r i l i z a t i o n .  . . . It is strongly bel ieved t h e  hea t  s t e r i l i z a t i o n  
procedure se r ious ly  reduces t h e  r e l i a b i l i t y  of t h e  CCCS. 
a l s o  be s igr i i f ic ,  .t t h a t  t h e  area of f a i l u r e  on RA-4 has been t raced 
to t h e  CC&S o r  i t s  r e l a t e d  power modules. This waiver would a f f e c t  
RA-8 and subsequent spacecraf t  because earlier spacec ra f t  modules 
have already been s t e r i l i z e d .  . . (JPL, TWX from W.H. Pickering 
t o  H.E. N e w e l l ,  Ailgust 31, 1962, JPLHF 2-1280.) 

“Fa i lu re s  have occurred with 

It may 

During 
August 

Ranger Block 11, 
a r r i v i n g  on August 27. Thereaf ter  t he  spacec ra f t  w a s  sub jec t  
t o  launch preparat ion act ivi t ies  (prelaunch systems tests and 
checkouts) i n  support  of an  October 18 f l i g h t  date.  (JPL, 
Space Programs Summary No. 37-18, Vol. I ,  op. c i t . ,  4. )  

Ranger 5 was shipped t o  AMR on August 20, 

Ranger Block 111. 
and a series of system tests was begun. 
model u n i t s  began a t  RCA. 
temperature tests i n  t h e  6-ft. space s imulator ,  and was 

The TV PTM w a s  received a t  JPL on August 2 
Fabricat ion oi f l i g h t  

The RA-6 spacecraf t  completed vacuum- 
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During 

cont . August 
subsequently mated t o  t h e  KCA PTM f o r  f u r t h e r  emironmental  
and system tests. RCA completed f ab r i ca t ion ,  assembly, and 
tests on a l l  t h e  TV recording and d isp lay  equipment f o r  use 
i n  Block 111 f l i g h t s .  ?he u c l t s  were placed i n  use a t  RCA 
f o r  t h e  t r a i n i n g  of f i e l d  personnel. (JPL, Space Programs 
Summary No. 37-17. Vol. V I ,  op. c i t . .  5; also, Space Programs 
Summary No. 37-18, Vol. V I ,  op. c i t . ,  6 and 15; and, Space 
Programs Summary No, 37-17, Vol. I, op. c i t . ,  64.) 

Sept. 5 NASA authorized waiver of hea t  s t e r i l i z a t i o n  f o r  those  i t e m s  
requested by JPL on August 31, 1962. (NASA, TWX from N.W. 
Cunningham t o  C . I .  Cummings, September 5, 1962, JPLHF 2-1281.) 

The JPL Space Sciences Divis ion se l ec t ed  p re f s r r ed  lunar  impact 
po in t s  f o r  Ranger 6 f o r  launch i n  January/February 1963, 

Sept. 6 A course of a c t i o n  w a s  es tab l i shed  at NASA Headquarters f o r  a 
minimal Ranger P ro jec t  extension employing rough-lander capsule  
missions,  predicated upon four  ground r u l e s :  

1. Objectives of t h e  Off ice  of Space Sciences (OSS) would 
be given f i r s t  p r i o r i t y .  

2. Ranger f l i g h t s  10-14 would ca r ry  an RCA TV package wi th  
no cons idera t ion  f o r  a l t e r n a t e  exchangeable payloads. 

3. Support f o r  t h e  Off ice  of Manned Space F l i g h t  (OMSF) 
would be  l imi t ed  t o  passenger bus sc ience  experiments. 

4. Four seismometer capsule  missions would be  scheduled 
f o r  CY 1965. 

The l a s t  poin t  "was a r r ived  at  a f t e r  w e  had reviewed t h e  con- 
sequences of pursuing a semi-crash e f f o r t  involving a l t e r n a t e  
ADF capsules.  . . . Therefore,  it is  suggested t h a t  cons idera t ion  
be given t o  add i t iona l  seismometer capsule  missions as opposed t o  
new capsule  developments. 
The f i r s t  and probably most important a t  t h i s  time is  t h a t  no 
FY 1963 money is  involved. . , ." (NASA, Memo f o r  Di rec tor ,  Lunar 
and Planetary Programs, from N.W. CunninKkn, September 6, 1962, 

This approach has s e v e r a l  advantages. 

JPLHF 2-68 9 .  ) 

Sept. 7 NASA Headquarters authorized Marshall  Space F l i g h t  Center t o  
i n i t i a t e  procurement of Atlas boosters  and Agena vehic les  f o r  
t he  f i r s t  two add i t iona l  Ranger launches,  RA-10 and 11. 
TWX from D.L. Forsythe,  Headquarters, t o  F. Duerr, MSFC, Sep- 
tember 7 ,  1962, JPLHF 2-1316. ) 

(NASA. 

I 
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Sept. 10 The Ranger P ro jec t  Off ice  not iEied t h e  JPL Deputy Direc tor  t h a t  
t a t s  a t  AMR had uncovered d i f f i c u l t i e s  wi th  t h e  ADF lunar  cap- 
sule "because of s t e r i l i z a t i o n  caused f a i l u r e s  i n  squib switches." 
(JPL, I O M  from Cummings/Wolfe t o  B. Sparks,  Ranger P ro jec t  S t a t u s  
Report No. 75, September 10, 1962, JPLHF 2-1314.) 

Sept. 12 B.T. Morris informed J . D .  Burke t h a t  continued Atlas booster  
f a i l u r e  i n  NASA and USAF programs r a i s e d  t h e  l ike l ihood of 
another  booster  malfunction experience f o r  t h e  f l i g h t  of RA-5. 
H e  recommended t h a t  t h e  f l i g h t  be delayed i f  necessary u n t i l  
Marshall  Space F l i g h t  Center had furn ished  evidence t h a t  cor- 
rective a c t i o n  had been taken t o  improve A t l a s  f l i g h t  con t ro l  
e l ec t ron ic s .  (JPL, ICIM from B.T. Morris t o  J .D.  Burke, Sep- 
tember 12, 1962, JPLHF 2-1282.) 

Sept. 17 A l l  Sect ions a t  JPL involved i n  P ro jec t  Ranger were i n s t r u c t e d  
t o  perform thermal s t e r i l i z a t i o n  of Ranger hardware before  F l i g h t  
Acceptance Tests. This  w a s  t o  e l imina te  previous p r a c t i c e s  i n  
which post-FA s t e r i l i z a t i o n  bypassed environmental tests of 
hardware. (JPL, I O M  from A.E. Wolfe t o  Di s t r ibu t ion ,  September 1 7 ,  
1962, JPLHF 2-1693; a l s o ,  I O M  fram A.P. Bowman t o  A . E .  Wolfe, 
S'eptember 18, 1962, JPLHF 2-1694.) 

.- 

i 

i 
4 

Sept. 1 9  JPL re leased  operat ions guide l ines  f o r  DSIF handling p r i o r i t i e s  
(JPL, i n  t h e  cont inuing f l i g h t  of Mariner I1 and f o r  Ranger 5. 

I O M  from P.J. Rygh t o  Di s t r ibu t ion ,  September 19, 1962, JPLHF 
2-1283. ) 

Sept. 20 The Planetology Subcommittee of t h e  SSSC m e t  and heard N.W. 
Cunningham d i scuss  t h e  s t a t u s  of P ro jec t  Ranger and p lans  f o r  
t h e  fu tu re .  (Lunar Science Chronology, loc .  c i t . )  

Sept. 21  D i f f i c u l t i e s  w i th  development of t h e  l i q u i d  hydrogen-oxygen 
Centaur upper s t a g e  veh ic l e  l e d  JPL t o  support  W. von Braun, 
D i rec to r  of MSFC, i n  recommending t h a t  t h e  p r o j e c t  be  cancel led 
and replaced by a Sa turn  Cl/Agena D t o  serve Centaur 's  space- 
c r a f t  c l i e n t s .  (Centaur's spacec ra f t  cli-ents a t  t h i s  time were 
Surveyor and Mariner B-Mars.) (JPL, l e t te r  from B. Sparks t o  
H.E. N e w e l l ,  September 21, 1962, JPLHF 2-353.) 

Sept. 24 NASA Associate  Administrator R.C. Seamans, i n  response t o  t h e  
le t ter  of August 15, informed W.H. Pickering t h a t  i t  was h i s  
" in t en t  t o  r e l y  upon t h e  f i n a l  judgment of Homer N e w e l l  and 
Brainard Holmes t o  determine the  balance of e f f o r t s  w i th in  the 
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4 
P, 

b d 
r; 

Sept. 24 framework of t h e i r  assigned r e s p o n s i b i l i t i e s .  I hope you w i l l  
cont. be a b l e  t o  work out t echn ica l  program d e t a i l s  with these  Di rec to r s ,  

but  I c e r t a i n l y  want you t o  f e e l  f r e e  t o  d i scuss  any matters with 
m e  which you be l i eve  deserve my a t t e n t i o n ,  i f  yau are not  satis-  
f i e d  with decis ions t h a t  have been made. Your letter l eads  m e  t o  
b e l i e v e  t h e r e  are management problems which should be discussed,  
and f o r  t h i s  reason I have arranged t o  m e e t  wi th  you, D r .  N e w e l l ,  
and M r .  Holmes on Thursday, October 11." (NASA, le t ter  from 
R.C. Seamans t o  W.H. Pickering, September 24, 1962, JPLHF 2-367.) 

The JPL Systems Divis ion had recommended s l i p p i n g  t h e  f l i g h t  of 
RA-5 on grounds of a heavy work load with Mariner and demonstrated 
A t l a s  cabling f a u l t s .  
would be a more acceptable  approach and t h e  i s s u e  was held u n t i l  
t h e  end of t h i s  week." (JPL, IOM from J.D. Burke t o  B. Sparks, 
Ranger P ro jec t  S t a tus  Report No. 77. September 24, 1962, JPLHF 

J .D .  Burke "repl ied thi . t  s l i p p i n g  RA-6 

2-1314. ) 

Sept. 25 Ranger 5 experimenters m e t  t o  d i scuss  experiment a l t e r n a t i v e s  
and compromises i n  case of nonstandard f l i g h t  performanca. 
(JPL, Summary of Experimenters Meeting on Ranger 5,  held on 
September 25, 1962, JPLHF 2-1284.) 

Sept. 26 Further a a a l y s i s  of an ADF test seismometer capsulz  indicated 
t h a t  t h e  s u r v i v a l  sphere would probably f r e e z e  up a t  approximately 
l u m r  midnight, assuming t h a t  i t  survived landing ana operat ion 
during the  luna r  day. 
Review, September 26, 1962, JPLHF 2-1313.) 

(JPL, MinGtes of Ranger Spacecraft  System 

An e x p e r h e n t e r s  m e t i n g  f o r  RA-6--RA-9 f!-igLts r e s u l t e d  i n  a 
decis ion t o  enhance t h e  p robab i l i t y  of u s e f u l  p i c t u r e s  from t h e  
narrow-angle cameras by increasing t h e  s h u t t z r  speed from 2 m i l l i -  
seconds t o  4 mil l iseconds.  111 add i t ion ,  i t  WG; unanimously agreed 
t h a t  t h e  color  wheel (or f i l t e r s )  on Ranger 6 should be removed and 
not be replaced u n t i l  i t  was deterained t h e i r  u se  would not seri- 
ously degrade p i c t u r e s  produced by t h e  RCA system. (JPL, letter 
from Roy G .  Brereton t o  D r .  G.P. Kuiper, Universi ty  of Arizona, 
October 18, 1962, JPLHF 2-1324.) (See also February 1-2, 1962.) 

Sept .  28 JPL informed NASA Headquarters of t h e  s t a t u s  of Ranger 5 steril- 
i z a t i o n  and decontamination measures, and components Jor which 
s t e r i l i z a t i o n  waivers had been gi meed. (JPL, let ter f r o u  C . I .  
Cummings t c  H.E. N e w e l l ,  September 28, 1962, JPLHF 2-1692.) 

During Ranger Block 11. RA-5 continued prelaunch p repa ra t ions  a t  AMR. 
September 

i 
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Dusizg 
September 
cont. environment created by t h e  A t l a  and Agena. A l l  s c i ence  

Ranger Block 111. 
completed v i b r a t i o n  tests simulatfng t h e  launch and ascent 

experiments w e r e  i n s t a l l e d  and power turned on i n  RA-7, and 
t h e  spacec ra f t  began system t e s t i n g  on September 28. Assembly 
of RA-8 began on September 19. 
Rangers 7 and 8 passed type  approval v i b r a t i o n  tests. (JPL, 
Space Programs Summary No. 37-18, Vol. I, op. ci t . ,  22; also 
Minutes of Ranger Spacecraft  System R e v i e w ,  loc.  ci t . ;  and, JPL, 
Space Programs Summary No. 37-19, Vol. V I  €or  t h e  period Novem- 
ber  1, 1962 t o  January 31, 1963, 10.) 

RA-6, mated with t h e  RCA PTM, success fu l ly  

The mechanical test model f o r  

The assembly of t h e  TV subsystem f o r  RA-6, F l i g h t  Model 1 (FMl), 4 

was completed, and t h e  u n i t  completed environmental tests p r i o r  
t o  shipment t o  JPL on October 1. RCA n o t i f i e d  JPL t h a t  FM2 and 
a l l  succeeding f l i g h t  u n i t s  would be de l ive red  one month behind 
schedule. A "problem of s h u t t e r  no i se  occurring i n  t h e  p i c t u r e  
and microphonic tubes has appeared. 
means of e l iminat ing these  problems. . . ." (JPL, Minutes of 
Ranger Spacecraft  System Review, September 12, 1962, JPLHF 
2-1313; a l so ,  Space Programs Summary No. 37-18, Vol. V I ,  op. c i t . ,  

RCA be l i eves  they have 

15-16.) 

_.- 

RCA issued an ana lys i s  of t he  Ranger Block 111 TV subsystem. 
RCA Report EM-61-421-29, Ranger Televis ion Subsystem Analysis,  
September 1962, JPLHF 2-1542.) 

O c t .  2 N.W. Cunningham n o t i f i e d  O.W. Nicks, Director  of Lunar and Plan- 
e t a r y  Programs, t h a t  lead times involved i n  t h e  planned f l i g h t  
schedule f o r  RA-10 made it necessary t o  au tho r i ze  JPL manpower 
assignments f o r  RA 1C-14, and add i t iona l  funding f o r  procurement 
of f l i g h t  hardware itek-s. 
Planetary Programs, from N.W. Cunningham, October 2, 1962, JPLHF 
2-117 9. ) 

(NASA, Xemo t o  Director ,  Lunar and 

n r t ,  3 NASA authorized release of an  a d d i t i o n a l  $2 m i l l i o n  t o  JPL f o r  
procurement of f l i g h t  hardware f o r  Rangers 10-14. 
from E.M. Cortr ight  t o  R.E. Rodney, NASA W O O ,  October 3, 1962, 
JPMF 2-1180.) This a c t i o n  authorized work t o  begin on f i v e  
add i t iona l  Ranger t e l e v i s i o n  missions, subsequently known as 
Ranger Block IV.  
s i b l e  because t h e  funding w a s  late in  regard to des i r ed  f l i g h t  
dates.  

(NASA, TWX 

Procurements were l n i t i a t e d  as r a p i d l y  as pos- 
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O c t .  4 A meeting w a s  convened i n  JPL Lunar Program Office,  a t tended by 
r ep resen ta t ives  from a1.l Divisions,  i n  which t h e  rough philosophy 
f o r  contract ing a d d i t i o n a l  Ranger spacec ra f t  busses w a s  agreed 
upon. Under a con t r ac t  monitored by t h e  Systems Division, a bus 
contractor  would be introduced i n  two phases: Phase I, covering 
the  period of RA 7-14, would c o n s i s t  of increased con t r ac to r  
p a r t i c i p a t i o n  i n  a l l  areas of a c t i v i t y ;  i n  Phase 11, covering the 
period RA 15-on, t h e  con t r ac to r  woul2 assume a l l  d e t a i l  funct ions 
although f i n a l  r e s p o n s i b i l i t y  would remain wi th  JPL. 
from G.P. Kautz t o  Ranger Bus Contractor Committee, Subject:  
Divis ional  R a t i f i c a t i o n  of Bus Contractor Cancept, October 4 ,  1962, 
JPLilF 2-1475a; and, Document e n t i t l e d  "Ranger P r o j e c t  Off ice ,  Bus 
Contractor Phi1osophy;'October 4, 1962, JPLEIF 2-1475b.) 
J u l y  9 and J u l y  19, 1962.) 

(IOM, 

(See 

O c t .  5 N.W. Cunningham d i r e c t e d  JPL t o  proceed w i t h  nego t i a t ions  of a 
c o n t r a c t  w i th  ADF f o r  research, development, and procurement of 
components f o r  a d d i t i o n a l  l u n a r  rough-landing capsules.  Ground 
r u l e s  spec i f i ed  t h a t  t hese  capsules would "serve as a l t e r n a t e  
payload 2 o s s i b i l i t i e s  f o r  [ add i t iona l ]  Ranger missions beginning 
i n  January, 1965," ana t h a t  " the capsule type is r e s t r f c t e d  t o  
t h e  Lunar Surface Photoreconnaissance Capsule (LSPC)." (NASA, 
TWX from N.W. Cunningham to  J.D. Burke, October 5, 1962, JPLHF 
2-1285. ) 

O c t .  8 J.D.  Burke informed t h e  3PL Deputy Di rec to r  t h a t  a dec i s ion  had 
been reached t o  launch RA-5 on scheduie., i n  mid-October, and pos- 
s i b l y  s l i p  R4-6 through 8 t o  allow f o r  r.l-examination of t h e  A t l a s  
booster  problems. (JPL, IOM from J.D. Burke to E. Sparks, Ranger 
P r o j e c t  S t a t u s  Report No. 79, October 8, 1962, JPLHF 2-1314.) 

The JPL Lhnar Program Of f i ce  received word from t h e  Space Science 
Division t h a t ,  when a bus con t r ac to r  was  h i r ed  t o  f a b r i c a t e  Ranger 
veh ic l e s  10-14, Space Science would expect t o . " l e t  a subcontract 
f o r  t h e  complete i n t e g r a t i o n  and/or procurement of t h e  instruments. 
It would of course be required t h a t  t h e  Science Subcontractor work 
d i r e c t l y  with t h e  Bus Contractor i n  the  i n t e g r s t i o n  of in s t ru -  
m e i i t s .  . . .'I (JPL, I O M  from R.V. Meghreblim t o  C . I .  C m i n g s ,  
October 8 ,  1962, JPLHF 2-1317.) (See October 4, 1962.) 

O c t .  10 I n  a memo t o  t h e  Ranger P r o j e c t  Manager, B.T. Morris recommended 
t h a t  S.D. Burke m e e t  w i th  Howard Haglund t o  review t h e  CC&S design 
i n  terms of degree of r i s k  of repeat ing an  ZA 4-type f a i l u r e  i n  
t h e  clock c i r c u i t s  o r  power u n i t  serv?;,g it during t h e  scheduled 
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O c t .  10 f l i g h t  of RA-5. (Under t h e  d i r e c t i o n  of JPL's Guidance and 
cont. Control Divis ion,  Wortronics w a s  a s s i s t i n g  i n  a CC&S design 

review.) (JPL, I O M  from B.T. Morris t o  J.D. Burke, October 10, 
1962 , JPLHF 2-1318. ) 

O c t .  11 A meeting w a s  held ~ t :  NASA Headquarters a t tended by W.H. Pickering, 
H.E. N e w e l l ,  D.B. Falmes, J.F. Clark, O.W. Nicks, and R.A. Seamans, 
t o  consider  OSS-OMSF r l e a t i o n s  and P r o j e c t  Ranger act ivi t ies  i n  
support  of t h e  manned l u n a r  f l i g h t  progran. (See August 15 and 
September 24, 1962.) U r .  Seamans r e i t e r a t e d  h i s  de l ega t ion  of 
r e s p o n s i b i l i t y  f o r  t h e  manned and unmanned luna r  program t o  Holmes 
and N e w e l l ,  and "encouraged" cooperation between t h e s e  gentlemen 
and between JPL and OSS. It w a s  agreed by t h e  p a r t i c i p a n t s  t h a t  
extended Ranger f l i g h t s  wouY.4 make an important con t r ibu t ion  to 
Apollo, and M r .  Nicks reported t h a t  JPL had been authorized t o  
c o n t r a c t  f o r  a d d i t i o n a l  rough-landing capsules.  It w a s  f u r t h e r  
agreed t h a t  Ranger 5 would be launched on schedule. Reprogramming 
of Ranger w a s  assigned p r i o r i t y  over Surveyor Orb i t e r ,  and t h e  RCA 
Ranger Lunar Orbiter stud;- w a s  cancelled.  F ina l ly ,  Ur. Seamans 
requested t h a t  D r .  N e w e l l  maintain c l o s e  coordinat ion on p r o j e c t  
plannlng wi th  JPL anc. OMSF. (NASA, Memo f o r  t h e  Record, by O.W. 
N i c k s ,  Subject:  Ranger P r o j e c t  Activities Discussion on 11 October 
1962, November 15, 1962, JPLHF 2-361; and, JPL, IOM from J.D. Burke 
t o  B. Sparks, Ranger P r o j e c t  S t a t u s  Report No. 80, October 15, 1962, 

a 

JPLHF 2-527. ) 

J.D. Burke n o t i f i e d  N.W. Cunningham that: 
Bor t h e  f i r s t  time s i n c e  t h e  Ranger P r o j e c t  began, I 
b e l i e v e  t h a t  w e  can now see a p o t e n t i a l  ga in  which out- 
weighs t h e  penal ty  of s l i p p i n g  a f u t u r e  f l i g h t  schedule. 

1 Confirming our October 9 d i scuss ion  i n  Washington, I am ? 

t h e r e f o r e  recommending t h a t  w e  immediately al ter t h e  f 

Ranger 6 - February 12-15, 1963 1 
1 f l i g h t  d a t e s  f o r  Rangers 6, 7 and 8 t o  t h e  following 

schedule : 

Ranger 7 - Apr i l  12-15, 1963 I 

Ranger 8 - June 10-13, 1963 I 

The delay vas considered d e s i r a b l e  t o  secure time f o r  improving 
booster ,  spacec ra f t ,  and TV system r e l i a b i l i t y .  
J.D. Burke t o  N.W. Cunningham, October 11, 1962, JPLHF 2-1319.) 

(JPL, letter from 

JPL es t ab l i shed  p r i o r i t y  gu ide l ines  f o r  Space F l i g h t  Operations 
support  of RA-5 and Mariner I1 which spec i f i ed ,  i n t e r  a l ia ,  t h a t  
i f  both veh ic l e s  were operat ing normally, bu t  DSIF could support  
onlp one, RA-5 would have p r i o r i t y .  RA-5 a l s o  w a s  assigned com- 
p l e t e  u se  of a l l  computing f a c i l i t i e s ,  w i th  t h e  exception 
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O c t .  11 of PDP-1, from launch t o  midcourse maneuver. (JPL, IOM from 
cont . B. Sparks t o  Senior S t a f f ,  et. a l . ,  October 11, 1962, JPLHF 

2-266.) 

O c t .  15 The l i s t  of obse rva to r i e s ,  instruments,  and personnel cooperating 
i n  observat ion of t h e  RA-5 impact on t h e  moon w a s  r e l eased  a t  JPL. 
(JPL, ION from J.J. Rennilson t o  C. I .  Cununings, October 15, 1962, 
JPLHF 2-1321. ) 

NASA released t h e  f l i g h t  da t e s  f o r  Ranger Block I V  vehicles .  
were :  

They 

RA-10 February 1964 
RA-11 A p r i l  1964 
RA-12 June 1964 
RA-13 August 1964 
RA-14 September 1964 

i ( O f f i c i a l  NASA F l i g h t  Schedules, l oc .  c i t . )  

O c t .  1 6  Planned Ranger 1C-14 spacecraf t/Agena i n t e r f a c e  requirements w u e  
s p e c i f i e d  by JPL. (JPL, TWX from J.D. Burke t o  D.E. Forney of 
LMSC/NASA, October 16, 1962, JPLHF 2-1322.) 

8 

- 
O c t .  18 Ranger 5 ( A t l a s  2150, Agena B 6005) w a s  launched from AMR Pad 12 

c a t  12:59 p.m. EST i n  t h e  f i r s t  countdown on t h e  t h i r d  day of t h e  
f i r i n g  window--launch had been postponed on October 17 because of 
high winds a s soc ia t ed  with Hurricane E l l a .  
ob jec t ives  were i d e n t i c a l  with those  e s t ab l i shed  f o r  Ranger 3 
(see January 26, 1962). 
formed s a t i s f a c t o r i l y ,  and Ranger 5 was i n j e c t e d  on a luna r  trajec- 
t o r y  t h i r t y - f i v e  minutes a f t e r  launch. 

DSIF 4 i n  South Africa confirmed scheduled events  of Ranger 5, 
sola- panels opened atid t h e  sun w a s  acquired a t  launch +48 and 
51 minutes respect ively.  
came up a t  approximately 73  minutes a f t e r  l i f t o f f ,  a s h o r t  c i r c u i t  
Pccurred i n  the power switching and l o g i c  u n i t ,  w i th  t o t a l  l o s s  of 
s o l a r  panel power. The spacec ra f t  continued t o  ope ra t e  on b a t t e r y  
power but  t h e  subsequent power d r a i n  shortened t h e  u s e f u l  l i f e  of 
t h e  spacec ra f t  t o  8-3/4 hours from launch, when t h e  b a t t e r y  w a s  
depleted,  

on spacec ra f t  f u n c t i n ,  t h e  g a m a  ray  boom was extended and fou r  
hours of good d a t a  w x e  received from t h e  gamma ray experiment. 
An attempt was made i.t a midcourse c o r r e c t i o n  on October 19; however, 
another power transi1:nt wiped out  a l l  telemetry f o r  13 seconds during 

Mission and f l i g h t  

: i Both A t l a s  and Agena boosters  again per- 

A few minutes later, as t r a n s m i t t e r  power 

P r i o r  t o  b a t t e r y  geplet ton,  engineering telemetry was recovered 
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O c t .  1 8  
cont . which start  and s t o p  r o l l  t u r n  commands should have been observed. 

Shor t ly  t h e r e a f t e r  t h e  power supply dropped too low f o r  continued 
operation. 
maneuver and ru l ed  ou t  any attempt t o  perform t h e  t e l e v i s i o n  
experiment o r  land t h e  seismometer capsule  on t h e  moon. 
October 21 Ranger 5 passed wi th in  450 m i l e s  of t h e  moon on i ts  
way i n t o  s o l a r  o r b i t .  The DSIF continued t o  t r a c k  t1:c small  ADF 
capsule t r a n s m i t t e r ,  which had i t s  own b a t t e r y  power supply,  u n t i l  
i ts  s i g n a l  reached t h e  threshold of DSIF ground antennas 11 days 
a f t e r  launch. (JPL, EPD No. 147, Ranper 5 F l i g h t  Report, January 4, 
1963; and, JPL Technical B u l l e t i n  No. I, "Ranger 5," October 19,  
1962, JPLHF 2-1312.) 

Loss of power prevented completion of t h e  midcourse 

On 

O c t .  19  D r .  Hcmer E. N e w e l l  i ssued a d i r e c t i v e  t h a t  OSS e s t a b l i s h  a 
Board of Inquiry t o  analyze t h e  complete Ranger P ro jec t ,  r e l i a b i l i t y ,  
operat ions,  and t h e  r e l i a b i l i t y  p o t e n t i a l  i n  f u t u r e  Ranger space- 
c r a f t ,  as w e l l  as t h e  cause f o r  t h e  f a i l u r e  of Ranger 5. (Cited i n  
U.S. Congress, House of Representatives,  Subcommittee on Space 
Sciences and Advanced Research and Technology of t h e  Committee on 
Science and Astronaut ics ,  Hearings be fo re  t h e  Subcommittee, 1964 
NASA Authorization, 88th Congress, F i r s t  Session, 1606.) 

O c t .  20 NASA n o t i f i e d  JPL t h a t  a Ranger Board of Inquiry would b e  e s t ab l i shed  
and t h a t  i ts  membership would b e  drawn from o u t s i d e  JPL. 
letter from H.E. N e w e l l  t o  W.H. Pickering,  October 20, 1962, JPLHF 
2-264.) 

(NASA, 

O c t .  22 NASA Associate Administrator D r .  Robert C. Seamans w a s  informed 
t h a t  a J o i n t  OSS/OMSF Working Group had been establ ished.  
Group w a s  charged with "recommending a d e t a i l e d  program of 
s c i e n t i f i c  explorat ion t o  OMSF, recommending t o  OSS a program of 
d a t a  a c q u i s i t i o n  t o  a s su re  a timely flow of environmental infor-  
mation i n t o  t h e  planning f o r  manned p r o j e c t s ,  and e s t a b l i s h i n g  
and maintaining c l o s e  l i a i s o n  with f i e l d  cen te r s ,  government 
agencies,  and u n i v e r s i t i e s  i n  t h e  development of an in t eg ra t ed  
s c i e n t i f i c  program f o r  manned space f l i g h t . "  
w a s  named Chairman of t h e  J o i n t  Working Group. 
t h e  Associate Administrator from H.E. N e w e l l  and D. B. Holmes, 
October 22, 1962, JPLHF 2-351.) (See October 11, 1962.) 

The 

D r .  Eugen? Shoemaker 
(NASA, Memo f o r  

I n  a letter t o  D r .  Homer E. N e w e l l ,  D r .  Frank P-ress of Caltech 
requested t h a t  O S S  include a d d i t i o n a l  rough lanciing capsules i n  
f u t u r e  Ranger missions as opposed t o  t h e  emphasis on TV p i c t u r e s .  
( L e t t e r ,  Frank Press t o  Homer N e w e l l ,  October 22, 1962, JPLHF 
2-691.) This was t h e  f i r s t  of numerous letters from s c i e n t i s t s  

? 
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Oct. 22 received a t  NASA Headquarters i n  following weeks t h a t  indicated 
cont . d i s s a t i s f a c t i o n  with t h e  engineering-TV emphasis of t h e  remaining 

announced Ranger f l i g h t s .  (See, f o r  example, correspondence be- 
tween J .R.  Arnold of Bombay, I n d i a  and H.E. N e w e l l ,  October 30, 
1962, JPLHF 2-1527.) 

OSS r e l eased  guidel ines  t o  JPL f o r  Rangers 10 through 14. 
N.W. Cunningham, Ranger Program Chronology, loc.  c i t . )  

(NASA, 

O c t .  23 NASA OMSP n o t i f i e d  OSS t h a t  i t  confirmed "the relative p r i o r i t i e s  
which should be at tached t o  t h e  development of unmanned lunar  
systems f o r  a c q u i s i t i o n  of d a t a  on t h e  luna r  environment i n  sup- 
po r t  of t h e  manned l u n a r  program," as agreed upon by t h e  two 
o f f i c e s  on October 11. Pro jec t  Ranger, providing close-up TV 
coverage of t h e  moon a t  a few s e l e c t e d  p o s i t i o n s  w a s  assigned 
h ighes t  p r i o r i t y .  
and measurement of s u r f a c e  c h a r a c t e r i s t i c s  should b e  provided 
no la ter  than  mid-64, assuming t h a t  success with a few TV packages 
has been achieved," and t h a t  "such d a t a  w i l l  be  t h e  earliest inpu t  
i n t o  t h e  Apollo system design." (NASA, Memo from J.F. Shea t o  
O.W. N i c k s ,  October 23, 1962, JPLHF 2-431.) (See P r e s s  a t  
October 22, 1962.) 

OMSF ind ica t ed  t h a t  "high r e s o l u t i o n  imagery 

O c t .  24 J.D. Burke ordered terminat ion of a l l  h e a t  s t e r i l i z a t i o n  of Ranger 
f l i g h t  hardware a t  JPL. 
1962, JPLHF 2-1325.) H e  a l s o  announced t h a t  a s p e c i a l  committee of 
non-project JPL personnel had been convened t o  i n v e s t i g a t e  t h e  
f a i l u r e  of RA-5 a t  t h e  d i r e c t i o n  of D r .  Pickering; a 30-day s l i p  i n  
t h e  launch d a t e  f o r  RA-6 w a s  now o f f i c i a l ,  and a two-month s l i p  w a s  
under considerat ion.  
Review of 9ctober 24, 1962, JPLHF 2-1313.3 

(Engineering Change Order 3703, October 25, 

(JPL, Minutes of Ranger SDacecraft System 

D r .  Gordon J.F. MacDonald expressed concern t o  Oran Nicks a t  NASA 
Headquarters upon f ind ing  t h a t  t h e  Ranger 7 v e h i c l e  a t  JPL included 
a t e l e v i s i o n  camera wi th  a co lo r  wheel. Since t h e  wheel had been 
eliminated by t h e  SSSC Lunar Subcommittee meeting earlier (see 
September 26, 1962), t h i s  discovery "raised s e r i o u s  quest ions i n  my 
mind . , . as t o  whether o r  not s e r i o u s  s c i e n t i s t s  should continue 
to b e  a s soc ia t ed  wi th  t h e  [NASA] luna r  and planetary program s i n c e  
t h i s  program is r a p i d l y  becoming an engineering p r o j e c t  of l imited 
i n t e r e s t . "  (Le t t e r ,  G.J.F. MacDonald t o  Oran W. Nicks, October 24, 
1962, JPLHF 2-355.) 

D r .  Harold Urey informed D r .  Homer N e w e l l  t h a t  he w a s  deeply con- 
cerned with t h e  OSS emphasis on TV photography and t h a t  t h e r e  were 
no a d d i t i o n a l  lunar  rough-lander capsules  c u r r e n t l y  programmed i n  
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Oct. 24 
cont. 

O c t .  25 

Oct. 26 

O c t .  29 

NASA's unmanned lunar  program. 
are secured, t h e  whole space program may fo ld  up, possibly,  . . . 
(Le t t e r  from Harold C. Urey t o  D r .  Homer E. N e w e l l ,  October 24, 
1962, JPLHF 2-1489.) 

"Unless va luable  s c i e n t i f i c  d a t a  
I I  

The s p e c i a l  JPL committee, convened t o  inves t iga t e  Ranger 5 ,  m e t  
f o r  t h e  f i r s t  t i m e .  
(Rough Draf t  of Ranger F ina l  Report, op. c i t . ,  57.) 

Meetings w e r e  held through November 13, 1962. 
--- 

F. Duerr, Agena Systems Manager a t  MSFC, requested t h a t  t h e  
A i r  Force i n v e s t i g a t e  t h e  C.E. Mod. I11 G guidance system 
employed i n  Atlas boos ters  and propose co r rec t ive  measures. 
(MSFC, le t ter  from F. Duerr t o  Major J. Albert ,  USAF, October 
25, 1962, JPLIF 2-2072.) 

NASA Headquarters re leased  new, broad guide l ines  f o r  t h e  steril- 
i z a t i o n  of unmanned luna r  and p lane tary  spacecraf t .  (NASA, let ter 
from H.E. N e w e l l  t o  W.H. Pickering,  October 26, 1962, JPLHF 2-317.) 

JPL awarded Contract 950410 t o  Fa i r ch i ld  S t r a t o s  Corporation t o  
perform s t u d i e s  and estimate r e l i a b i l i t y  on Block I11 Ranger space- 
c r a f t  6-9. (JPL, Space Programs Summary No. 37-19, Vol. V I ,  2. 
&, , 10-11.) 

NASA presented its proposal f o r  revised booster  p-ocurement and 
launch operat ions t o  t h e  USAF a t  a j o i n t  meeting i n  Los Angeles. 
The A i r  Force represenra t ive ,  Col. Eichel ,  r e j ec t ed  t h e  main 
po in t s  i n  t h e i r  e n t i r e t y .  
ment change i s  necessary and w i l l  appeal t o  higher  au tho r i t i e s . "  
(Meeting Report, Subject:  
AFSSD, October 26, 1962, JPLHF, 2-1327a; and NASA Proposal 
f o r  Revised Booster Procurement and Launch Operations,  October 
1962, JPLHF 2-1327b.) 

"Both p a r t i e s  agree t h a t  a manage- 

AtlasbAgcna Manageqent Meeting a t  

The NASA Board of Inqui ry ,  chaired by D r .  Alber t  J. Kelley,* 
w a s  formally es tab l i shed  by H.E. N e w e l l .  
wi th  review of t h e  complete p r o j e c t  and wi th  providing 

The Board w a s  charged 

* 
D r .  Kelley previously had been Chairman of t he  Agena-B Coordination 

Board and Direc tor  of Elec t ronics  and Control i n  NASA Headquarters Off ice  of 
Advanced Research and Technology. Other members were: M r .  Frederick J. Bai ley,  
MSC; Mr. John Fos te r ,  Ames Research Center; D r .  John Hornbeck, Bellconun. Inc . ;  
M r .  James Koppenhaver, Off ice  of Programs, NASA Headquarters; M r .  Herman Lagon, 
Goddard Space F l i g h t  Center; D r .  Arthur 3. Rudolph, Off ice  of Systems, OMSF, 
M r .  F ranc is  B. Smith, Langley Research Center; and D r .  Johr. M. Walker, Secretary,  
OART, NASA Headquarters. M r .  N.W. Cunningham and M r .  Walter Jakobowski (NASA 
Ranger Program Chief and Program Engineer, respec t ive ly)  were appointed -ex o f f i c i o  
t o  assist t h e  Board. 
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O c t .  29 recommendations f o r  improvement i n  a l l  areas including manage- 
cont . ment, systems, components, t e s t i n g ,  q u a l i t y  c o n t r o l ,  r e l i a b i l i t y  

assurance,  and operations.  Furthermore, t h e  Board w a s  expected 
t o  recommend whether t h e  next Ranger launch should proceed as 
scheduled o r  be delayed. 

a t  JPL con t r ac to r  f a c i l i t i e s ,  o the r  NASA cen te r s ,  and t h e  USAF 
Space Systems Divis ion,  between October 30 and November 23, 1962. 
The w r i t t e n  r e p o r t  of t h e  Board w a s  submitted t o  OSS on November 30, 
1962. (NASA, memo from H.E. N e w e l 1  t o  D i s t r i b u t i o n ,  October 29, 
1962; and, 1964 NASA Authorization, op. c i t . ,  1606.) 

The Board conducted its review, including on-si te  inspect ions 

JPL i n i t i a t e d  s t u d i e s  t o  improve t h e  r e s o l u t i o n  and s e n s i t i v i t y  
i n  Ranger Follow-on2 (Block I V ,  RA 10-14) TV subsystem con t rac t .  
(JPL, I O M  from D. Kindt/P. Buwalda t o  H.R. Lawrence/G. Ka%tz, 
October 29, 1962, JPLHF 2-1326a; and, Rough Draf t  of Statement 
of Work, Camera Performance Improvement Studies  f o r  t h e  Ranger 
Impact TV Subsystem, October 29, 1962, JTLHF 2-1326b.) 

NASA OSS and JPL plans f o r  P r o j e c t  Ranger now contemplated as 
many as twenty f l i g h t s  i n  t h e  unmanned lunar  im?act series. 
announcement w a s  made by Ranger Program Chief,  N.W. Cunningham 
i n  OSS. 
Rockets , October 29, 1962, 15, JPLIIF 2-769. ) 

The 

("Expanded Ranger Series may T o t a l  20," Missiles and 

O c t .  30 I n  accordance wi th  p r i o r  d i r e c t i o n ,  ADF submitted i ts  proposal 
f o r  Phases I and I1 of t h e  development of a Lunar Surfbce Photo- 
reconnaissance Capsule (LSPC) . (See October 5, 1962. ) ?he 
LSPC was b a s i c a l l y  t h e  Ranger Block I1 seismometer capsule with 
a high-resolution f acs imi l e  device r ep lac ing  t h e  seismometer  
experiment. 
360-degree panoramic view of thc  lunar  t e r r a i n  surrounding t h e  
landed capsule. 
t o  i n f i n i t y ,  and have an  angular r e s o l u t i o n  of approximately 
one-tenth of a degree. 
e a r l y  d a t a  on luna r  s lopes  and protuberances, s u r f a c e  r e f l ec -  
t i v i t y ,  as w e l l  as confirmation of a dus t  l a y e r  i n  which t h e  
capsule would leave a landing track. ADF e f f o r t s  i n  Phase I 
and I1 would include demonstration of t h e  impact c a p a b i l i t y  of 
t h e  mechanical and e l ec t ro -op t i ca l  subassemblies of t h e  LSPC 
i n  f l i gh t - type  configurat ion,  and development of a complete 
landing sphere assembly t o  t h e  prototype development stage.* 

It would scan and t ransmit  t o  e a r t h  a complete 

The system w a s  designed t o  focus from four  f e e t  

From t h i s  device i t  w a s  hoped t o  ob ta in  

* 
The f i r s t  photofacsimile camera was placed on t h e  moon on 

February 3,  1966, by the  Soviet  Luna 9. 
Russian device were v i r t u a l l y  i d e n t i c a l  with those of t he  LSPC. 

The operat ing p r i n c i p l e s  of t h e  

. 
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2 O c t .  30 (Proposal, from Ford Motor Company, Aeronutronic Divis ion,  
cont . dated 30 October 1962, "Development of a Lunar Surface Photo- 

reconnaissance Capsule (LSPC) Phases I and 11," Pub l i ca t ion  
NO. P-12412 (U) , JPLHF 2-633. ) (Figure 52.1 

During Ranper Block 111 (RA 6-9). T e s t  operat ions f o r  Ranger 6 were 
October completed a t  JPL with t h e  exception of t h e  TV subsystems tests 

and f i n a l  systems tests. 'With t h e  30-day s l i p  i n  t h e  Ranger 
P ro jec t  authorized earlier, t h e  new d a t e  f o r  shipment of RA-6 
t o  AMR w a s  December 26, 1962. (JPL, Space Proprams Summary 
NO. 37-18, Vole I, OP. c i t . ,  8.) 

t 

i 

RCA del ivered t h e  Thermal Test Model (TTM) t o  JPL i n  e a r l y  
October, and F l i g h t  Model 1 (FM1) on October 18. Of t h e  lat ter 
u n i t ,  two cameras were found not  t o  be of f l i g h t  qua l i t y .  
was  refocused and brought up t o  standard; work continued on t h e  
other .  (JPL, Minutes of Ranger Spacecraf t  System Review,  Octo- 
be r  24, 1962, loc.  c i t . )  

One 

Systems test operat ions cn RA-7, conducted i n  e a r l y  October, 
uncovered d i f f Z c u l t i e s  w i th  t h e  f u l l  complement of passenger 
sc i ence  experiments planned f o r  t h i s  f l i g h t .  "The Electron 
Flux experiment i s  non-flight,  as is  t h e  TR. . . . Problems 
encountered with sc i ence  experiments were a l l  b a r i c  and no t  
associated wi th  t h e  design of t h e  experiments. Every i n t e r -  
f a c e  i n  Science had a problem." 
c r a f t  Review, October 10, 1962, JPLHF 2-1313.) By t h i s  time 
t h e  JPL P r o j e c t  Of f i ce  had i n s t a l l e d  fuses  i n  t h e  power l ead  
t o  each experiment over s t rong  ob jec t ions  from various qua r t e r s .  

(JPL, Minutes of Ranger Space- 

On October 19, Ranger 7 w a s  moved from the  SAF t o  t h e  6-f t .  
space simulator where f l i g h t  acceptance tests w e r e  conducted. 
The TV PTM, e l e c t r i c a l l y  connected t o  t h e  spacec ra f t  i n s i d e  t h e  
vacuum chamber, w a s  u t i l i z e d  because of delays encountered with 
t h e  FM1 noted above. 
test of t h e  complete RA-8 i n s i d e  t h e  25-ft. space simulator be- 
ginning i n  January 1963. (JPL, Space Programs Summary No. 37-18, 
Vol. I ,  op. c i t . ,  25; a l s o ,  Space Programs Summary No.  37-19, 

Tentat ive plans c a l l e d  f o r  f l i g h t  acceptance 

Vol. V I ,  op. c i t . ,  9.) 

Assembly of RA-8 began during t h e  month. 
Spacecraft  System Review, October 10 ,  1962, loc .  ci t .)  
s t e r i l i z a t i o n  of Ranger frames had r e s u l t e d  i n  warpage of Rangers 6 
and 7. 
keenser ts  f o r  standard keenser ts  i n  t h e  bus TV paclcaqe mounting 
holes;  heat  s t e r i l i z a t i o n  of RA-8 and 9 spacec ra f t  busses was waived. 
(JPL, Space Programs Summary No. 37-18, Vol. I ,  op. c i t . ,  11.) 

(JPL, Minutes of Ranger 
Heat 

Misalignment had been corrected by s u b s t i t u t i n g  heavy duty 
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i 
During 
October 
cont. 

Nov. 1 

Nov. 2 

J P L  implemented a "Ranger T e s t  and Evaluation Plan" which con- 
s i s t e d  of ident i fy ing  and eva lua t ing  spacecraf t  problems, and 
performing a series of s p e c i a l  tests on a spacec ra f t  t h a t  w a s  
r ep resen ta t ive  of Ranger. "ITL order  t o  achieve t h i s  . . . a 
Design Evaluation Vehicle (UEV) i s  being assembled i n  t h e  con- 
f igu ra t ion  of t he  Ranger 6 spacecraf t .  . . ." ( Ib id . ,  9.) I n  
r e l a t ed  p ro jec t  areas, type approval t e s t i n g  of t h e  enlarged 
propel lan t  tank f o r  t he  KA 6-9 midcourse propulsion system was  
completed successfu l ly ,  and a con t r ac t  w a s  awarded t o  t h e  Missile 
Bat tery Divis ion of t h e  Electric Storage Bat tery Company (ESB) of 
Raleigh, North Carolina f o r  t h e  design,  development, and deliver-? 
of a new, more r e l i a b l e ,  12-ce l l  b a t t e r y  f o r  use i n  a Block 111 
spacecraf t  TV f l i g h t  system, beginning with RA-9. (Ibid. ,  20, 40.) 

Ranpor Block I V  (RA 10-14). 
authorized by OSS on October 3, 1962, following s e v e r a l  months of 
plans and discussion.  Procurements were i n i t i a t e d  immediately by 
JPL  f o r  spacecraf t  and t h e  t e l e v i s i o n  subsystem i n  support  of t h e  
e a r l y  f l i g h t  da tes .  While t h e  prime ob jec t ive  of this  series of 
f l i g h t s  w a s  acqu i s i t i on  of more and f i n e r  d e t a i l  on t h e  topography 
and physical  condi t ions of s e l ec t ed  poin ts  on t h e  lunar  sur face .  
secondary passenger science experiments were planned a t  t h i s  t i m e .  
(Rough Draft: of Ranger F ina l  Report, op. c i t . ,  55.) 

This p r o j e c t  extension w a s  formally 

JPL presented t h e  development p lan  f o r  the  ADF Facsimile Capsule 
t o  NASA. 
approved. (JPL, letter from J .D.  Burke t o  N.W. Cunningham, 
November 15, 1962, JPLHF 2-265.) 

I n i t i a t i o n  of 8 months of Phase I i n  t h i s  p ro jec t  was  

I n  response t o  t h e  l e t te r  of October 22, 1962, D r .  H.E. N e w e l l  
informed D r .  Frank Press of Caltech t h a t  t h e  OSS f u l l y  intended 
t o  schedule lunar  seismometer missions "as soon as p rac t i ca l . "  
H e  continued t o  observe t h a t  " a t t en t ion  i n  t h e  Ranger Program 
has been focused on providing design d a t a  f o r  Apollo a t  an early 
date," although, " insofar  as poss ib le ,  w e  are maintaining a 
p r inc ipa l  ob jec t ive  i n  the  lunar  program, increas ing  our under- 
standing of t he  o r i g i n  and h i s t o r y  of t h e  moon." (NASA, l e t t e r  
from H.E. N e w e l l  t o  F. Press, November 2 ,  1962, JPLHF 2-693.) 

JPL formally requested t h a t  NASA OSS au tho r i ze  cessa t ion  of a l l  
types of s t e r i l i z a t i o n  f o r  a l l  lunar  f l i g h t  equipment. 
(JPL, le t ter  from W.H. Pickering t o  H.E. N e w e l l ,  November 2 ,  
1962, JPLHF 2-656.) 
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Nov. 5 JPL submitted a list of recommended passenger sc i ence  experiments 
(as w e l l  as p r i o r i t i e s )  t o  be flown aboard Rangers 10-14. 
the primary experiment, a "Chinese copy" of t h e  TV subsystem 
developed f o r  u se  on RA 6-9 was now considered d e s i r a b l e  t o  avoid 
a d d i t i o n a l  c o s t s .  (JPL, l e t te r  from J.D.  Burke t o  N.W. Cunningh.4 
November 5, 1962, JPLHF 2-1329.) 

For 

Nov. 6 NASA OSS au thor i za t ion  t o  cease f u r t h e r  hea t  s t e r i l i z a t i o n  of 
f l i g h t  hardware was received a t  JPL. Terminal surfacL con- 
tamination through t h e  use  of e thylene oxide gas was continued. 
(JPL, I O M  from J.D.  Burke t o  A l l  Concerned, November 6,  1362, 
JPLHF 2-657.) (See October 24 and November 2, 1962,) 

The f l i g h t  d a t e s  f o r  Rangers 6,  7 ,  and 8 w e r e  o f f i c i a l l y  s l i pped  
one month over t h e  d a t e s  appearing a t  May 23, 1962. 
NASA F l i g h t  Schedules, loc. c i t . )  (See a l s o  October 11, 3.962.) 

( O f f i c i a l  

Nov. 7 I n  response t o  t h e  let ter of Oc-tober 24, 1962, NASA OSS n o t i f i e d  
Dr .  G.J.F. MacDonald t h a t  t h e  color  wheel w a s  maintained on e a r l y  
TV production models so t h a t  c a l i b r a t i o n  d a t a  couLd b e  obtained 
on t h e  wartous co lo r  f i l t e r s .  No wheels would be flown un le s s  
approved by t h e  experimenters and t h e  SSSC. (NASA, let ter from 
O.W. N i c k s  t o  G.J.P. MacDonald, November 7 ,  1962, JPLHF 2-356.) 

Planning a t  JPL and a t  OSS now considered up t o  twenty-five 
f l i g h t s  i n  t h e  Kanger series divided between TV on approach 
and rough-landing capsule  experiments. 
e n t i t l e d  "Ranger 6-25," November 7 ,  1962, JPLHF 2-1331.) 

(JPL P l a n i n g  Document 

Nov. 8 NASA OSS formally authorized development of t h e  ADF lunar  f acs imi l e  
capsule. 
November 8, 1962, JPLHF 2-1167.) 

(NASA, TWX from O.W. Nicks t o  R. Rodney, NASA WOO, 

Nov. 9 A f u r t h e r  proposed r e v i s i o n  t o  NASA spacec ra f t  s t e r i l i z a t i o n  pol icy 
was r e l eased  i n  NASA OSS. 
N e w e l l ,  November 9, 1962, JPLHF 2-358; a l s o ,  Kemorandum f u r  t h e  
Administrator, Deputy Administrator, Associate Adminf9trator, from 
H.E. N e w e l l ,  Subject: 
Attachment 2,  JPLHF 2-658.) 

(NASA, memo from O.W. Nicks t o  H.E. 

NASA S t e r i l i z a t i o n  Pol icy,  January 15, 1963- 
(See October 26, 1962.) 

Nov. 13 JPL concluded its s p e c i a l  i n v e s t i g a t i o n  of t h e  i n f l i g h t  f a i l u r e  
of Ranger 5 under t h e  d . _ -  :ct ion of D r .  W.H. Pickering. 
"Ranger RA-5 F a i l u r e  Invest igat ion,"  Report of t h e  JPL F a i l u r e  
Inves t iga t ion  Board, November 13, 1962, JPLiIF 2-459. ) 

(JPL, 

t s 
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Nov. 14  NASA Headquarters informed JPL of t h e  items planned f o r  d i s -  
cussion a t  a j o i n t  meeting planned f o r  t h e  f i r s t  week i n  December. 
F i r s t  was  a review of t h e  non-visual experiments planned f o r  
Ranger 6 and subsequent, and, "because t h e  t e l e v i s i o n  s y s ~ e m s  
f o r  Ranger have r ecen t ly  come under f i r e  by t h e  s c i e n t i f i c  commu- 
n i t y  and some of t h e  JPL s t a f f ,  a thorough review of t h e  TV 
experiments with a l l  viewpoints represented . . ." (NASA, letter 
from O.W. N i c k s  t o  W.H. Pickering, November 14, 1962, JPLHF 2-1488.) 

Nov. 15 D r .  H.E. N e w e l l ,  Director  of t h e  NASA OSS, responded t o  D r .  Harold 
Urey's let ter of October 24, and explained the ob jec t ives  and 
r a t i o n a l e  of NASA's unmanned l u n a r  program, and t h e  importance of 
t r a n s e a r t h  passenger science experiments. (NASA, letter from H.E. 
N e w e l l  t o  H. Urey, November 15, 1962, JPLHF 2-363.) 

>- 

< 
c < 

Nov. 21 J?L completed a design and s t a t u s  review of t h e  passenger sc i ence  

instruments were considered t o  b e  i n  f l y a b l e  condition. 
f ron  I .E .  Walenta t o  R.V. Meghreblian, November 21, 1962, JPLHF 

experiments planned f o r  f l i g h t  on Rangers 7-9. Four of t h e  e i g h t  
(JPL, I O M  i 

2-694. ) 

Nov. 27 The f i r s t  of several meetings took p l a c e  betw-Zen OSS and JPL a t  
NASA Headquarters concerning t h e  s t a t u s  and plans f o r  t h e  unmanned 
lunar  and planetary program; t h e  meetings concluded on December 17, 
1962. (NASA, let ter from H.E. N e w e l l  t o  W.H. Pickering, December 31, 
1962, JPLHF 2-316.) 

JPL Ranger P ro jec t  Manager J.D. Burke announced that: component 
replacements and subsystem inves t iga t ions  on RA-6 and 7 w e r e  

be delayed one add i t iona l  month. No new launch schedule was 
released. (JPL, I O M  f-rom J.D. Burke t o  Di s t r ibu t ion ,  November 27, 
1962 , JPLHF 2-1695. ) 

approved, and t h a t  f l i g h t  readiness  of these  spacec ra f t  would : 

Nov. 28 A meeting of t h e  TV experimenters assigned f o r  Ranger F l i g h t s  6-9 
vas held a t  JPL. 
extensive and more meaningful tests af t h e  TV subsystem, as w e l l  
as more a c t i v e  p a r t i c i p a t i o n  of t h e  TV expertmenters i n  f u t u r e  
tests and evaluat ion of t h e  system. (JPL, I O M  from L.J. Goforth 
t o  R.G. Brereton, December 3, 1962, JPLHF 2-1334.) 

D r s .  Kuiper and Shoemaker recommended more 

Nov. 29 D r .  Charles P. Sonett  w a s  appointed Chief of a new Divis ion of 
Space SLLences a t  t h e  Ames Resesrch C a t e r  a t  Y s f f e t t  F i e ld ,  
Cal i fornia .  (NASA News  Release. Ames 62-41, "Space Sciences 
P iv i s ion  Formed a t  Anes gesearch Center," November 39, 1962.) d 
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Nov. 30 The F ina l  Report 01 the [NhSA] Ranger Board of Inquiry was com- 
pleted.  
designs f o r  a n  i n t e r p l a n e t a r y  spacec ra f t  and, as R consequence, 
w a s  viewed by t h e  Board as "conceptually n o t  optimum f o r  >mar 
missions ." 
The Board determined t h a t  t h e  p r i n c i p a l  f a c t o r s  con t r ibu t ing  t o  
t h e  Ranger s i t u a t i o n  were: 

Ranger w a s  acknowledged as derived from e a r l y  JPL 

It w a s ,  r a t h e r ,  "more f l e x i b l e  and complicated." 

Mulfiple and c o n f l i c t i n g  ob jec t ives  
Schedule p re s su res  
S t e r i l i z a t i o n  
Spacecraft  design ( too much complexity, w i t h  no t  

Launch v e h i c l e  r e l i a b i l i t y  and management 
P r o j e c t  management 

The Board recommcnded t h a t  NASA and JPL reduce mission ob jec t ives  ; 
g ive  complete r e s p o n s i b i l i t y  f o r  Atlas-Agena procurement and check- 
out and launch ope ra t ions  a t  AMR, e i t h e r  t o  t h e  A i r  Force o r  t o  
NASA; e l imina te  h e a t  s t e r i l i z a t i o n  of Ranger spacec ra f t  components; 
inpro-re spacec ra f t  design review, t e s t i n g ,  f a i l u r e  r epor t ing ,  
q u a l i t y  c o n t r o l  and engineering change coi l t rol  procedures ; strengthen 
Ranger P r o j e c t  management; f a b r i c a t e  follow-on Ranger spacecraf t  
(subsequent t o  RA-9) out-of-house t o  reduce t h e  work-load a t  JPL; 
acd delay assignment of l una r  and i n t e r p l a n e t a r y  f l i g h t  p r o j e c t s  
Co JPL u n t i l  improvement w a s  shown. Formal release of t h e  r e p o r t  
t o  O S S  took p l a c e  on December 5 ,  1962, and t h e  Board stood adjourned. 

enough redundmcy) 

During Xanger Block 1-11. The f l i g h t  date. f o r  Ranger 6 w a s  s l ipped an 
November a d d i t i o n a l  month as an  i n t e r i m  measure, pending f u r t h e r  study, 

with t h e  r e s u l t  t h a t  t h e  p r o j e c t  no longer had any f i rm schedule. 
Assembly w a s  completed and i n i t i a l  test operat ions began on 
Ranger 8. All e f f o r t  w a s  suspended on November 19 pending evalu- 
a t i o n  of t h e  Rk-5 inves t iga t ions .  (JPL, I O M  from J . D .  Purke t o  
B. Sparks, Ranger P r o j e c t  S t a tus  Report No. 86, November 27, 1962, 
JPLHF 2-1314; a l s o ,  _Space Programs Summary N o ,  37-19, Vol. VI, 
op. c i t . ,  9. 

Because high temperature s t e r i l i z a t i o n  (125OC f o r  24 hours) caused 
degrsdat ion i n  t h e  s o l a r  panel thermal c o n t r o l  su r f aces  and i n  t h e  
elsctrical power output ,  t h i s  requ!-rement was  waived beginning 
with t h e  s o l a r  panels f o r  Ranger 8. 
s o l a r  panel f o r  Ranger spacec ra f t  w a s  received a t  3PL from E lec t ro  
Op+.ical. Systems on November 24. (JP;, Space Programs Sununarp. 
No. 37-19, Vol. I f o r  t h e  period November 1, 1962 t o  December 31, 
1962, 15 and 16.) 

The firs:, Mariner-type Mark I V  
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During Assembly of t h e  Design Evaluation V e h k l e  (DEV'), 3s n e a r l y  
November 
cont . e l e c t r i c a l l y  i d e n t i c a l  t o  t h e  f l i g h t  v e h i c l e  as poss ib l e ,  w a s  

completed and t h e  f i r s t  tests w e r e  conducted t o  i s o l a t e  poten- 
t i a l  problem areas i n  t h e  RA-6. ( Ibid. ,  6 . )  

The FM1 TV subsystem w a s  subjected t o  f u r t h e r  shakedown tests. 
After r e p a i r  of a s h u t t e r  f a i l u r e  on one camera and a t r a n s m i t t e r  
f a i l u r e ,  t h e  system s a t i s f a c t o r i l y  completed subsystem tests on 
EA-6 03 Eovember 15. (Ibid., 3 . )  

F a c i l i t i e s .  Construction began on t h e  Space F l i g h t  Operations 
F a c i l i t y  (SFOF) a t  JPL. This bu i ld ing ,  replacing t h e  i n t e r i m  
f a c i l i t y  housed i n  Building 125, would become t h e  nerve cen te r  
f o r  real-time d i r e c t i o n  of f u t u r e  NASA unmanned luna r  and 
p l ane ta ry  p ro jec t s .  (See June 22 and J u l y  21, 1961.) (JPL, I O M  
from J , D .  Burke t o  B. Sparks, Ranger Projecc StaLus Report No. 83, 
November 2, 1962, JPLHF 2-1314.) 

The 25-ft. space s imulator ,  which w a s  no t  accepted as complete i n  
Apr i l  25, 1962 because of t e c h n i c a l  de f i c i ences ,  w a s  accepted by 
JPL. While vacuum requirements w e r e  m e t ,  t h e  contractor-furnished 
s o l a r  s imulat ion system s t i l l  w a s  no t  adequate f o r  spacec ra f t  
t e s t i n g .  A s  a r e s u l t  JPL i n s t a l l e d  a v i r t u a l l y  new s o l a r  source 
i n  t h e  space s imulator  t o  improve f l u x  i n t e n s i t y  and uniformity.  
(JPL, Space ProErams Summary No. 37-19, V o l . E ,  op. c i t . ,  58.) 

Dec. 4 JPL issued "Guidelines f o r  Ranger Pro j ect Reprogramming . I t  Ranger 
was e s t ab l i shed  as t h e  highest  p r i o r i t y  p r o j e c t  a t  t h e  Laboratory 
wi th  a s i n g l e  set of ob jec t ives :  ob ta in  one sLccess out  of t h e  
ncxt  two spacec ra f t  launches. Success defined as (a) performing 
a l l  spacec ra f t  funct ions through terminal maneuver, and (b) ob- 

based p i c tu re s .  I n  add i t ion ,  a Danger Spacecraft  S y s t m  Design 
Review Board would be created;  a s p e c i a l  Ranger Qual i ty  Assurance 
t a s k  f o r c e  under t h e  d i r e c t i o n  of Brooks Morris, and a formal 
Engineering Change Board w i l l  be  e s t ab l i shed  to p lace  spacec ra f t  
system design under r i g i d  con t ro l .  

Reprogramming, December 4,  1962, JPLHF 2-1565.) 

t a i n i n g  a t  least a s i n g l e  p i c t u r e  of a q u a l i t y  b e t t e r  t han  e a r t b  % 

I Ranger manpoker and organizat ion 
t c h a r t s  were a l s o  del ineated.  (Guidelines f o r  Ranger P r o j e c t  ? 

i 

Dec. 6 J P L  ir?formed NASA Headquarters of i t s  f ind ings  on t h e  c o s t s  of 
attempts t o  steri1i;e lunar  spacec ra f t .  (JPL, let ter from 
C . I .  Cummings t o  O.W. Nicks, December 6,  1962, JPLHF 2-1697.) 
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9ec. 7 A t  JPL t h e  Lunar Program and Planetary Program Offices  were con- 
s o l i d a t e d ,  and M r .  Robert J. Parks w a s  appointed t h e  Ass i s t an t  
Laboratory Director  f o r  Lunar and Planetary P ro jec t s .  M r .  H.M. 
Schurmeier w a s  appointed Ranger P r o j e c t  Manager, replacing J.D.  
Burke. 

Dec. 10 NASA and t h e  DOD signed a n  agreem2nt i n  which t h e  A i r  Force 
assumed r e s p o n s i b i l i t y  t o  develop a standard A t l a s  booster  f o r  
j o i n t  NASA-DOD use. This agreement w a s  i n  conformance wfth t h e  
b a s i c  instrument of February 23, 1961. (U.S. Congress, House 
of Representatives,  House Report No. 445, Government Operations 
i n  Space (Analysis of Civil-Military Roles and Relat ionships ,  
89th Congress, 1st Session, June 4 ,  1965, 129.) 

Dec. 12  A meeting w a s  held a t  NASA Headquarters attended by KASA OSS and 
JPL personnel,  t o  review t h e  f indings of t h e  Kelley Board. 
H.M. Schurmeier represented t h e  JPL Ranger P r o j e c t  Office.  
(JPL, TWX from W.H. Pickering t o  t h e  Off ice  of t h e  Associate 
Administrator,  NASA Headquarters, Decenber 10,  1962, JPLHF 2-248. ) 

NASA announced t r a n s f e r  of t h e  Agena B v e h i c l e  program from MSFC 
t o  t h e  L e w i s  Research Center i n  Cleveland, Ohio. The t r a n s f e r  
a l s o  included r e s p o n s i b i l i t y  f o r  NASA-used Thor and Atlas f i r s t  
s t a g e  rockets  t h a t  c a r r i e d  t h e  Agena B upper s t age .  
n a u t i c a l  and Aeronautical  Events of 1962, op. ci t . ,  267.) 

Elariner I1 swung p a s t  t he  planet  Venus a t  a d i s t ance  of approx- 
imately 22,000 m i l s s .  
functioned properly,  and r E  -urned d a t a  on the Ven.usian atmosphere 
and temperatures. A t  a suc :quent p re s s  conference a t  NASA Head- 
qua r t e r s ,  NASA Administratoi James E. Webb declared t h a t  t h e  
achievement w a s  "an o u t s t a n d i q  f i r s t  i n  space f o r  t h i s  country 
and f o r  t h e  Free World. . . .I1 ( Ibid. ,  268.) 

(Astro- 

Dec. 14 
AI-1 instruments aboard t h e  spacec ra f t  

Dec. 17 The last  of t h e  j o i n t  NASA-JPL Ranger review meetings w a s  held i n  
Washington, D.C. t o  d i scuss  implementation of changes i n  t S e  Ranger 
P ro jec t .  Agreement w a s  reached on t h e  Following: (1) t h e  ob- 
jec t iv .3  of t h e  next series of Ranger f l i g h t s  would be t o  o t t a i n  
TV p i c t u r e s  of g r e a t e s t  b e n e f i t  t o  both t h e  manned lunar  program 
and s c i e n t i s t s ;  (2) t h e  mission would inc lude  a midcourse and 
terminal maneuver; (3) l una r  su r face  p i c t u r e s  were of paramount 
iuportance f o r  Apollo, i n  a c o n f l i c t  between science and manned 
program needs, "every considerat ion w i l l  be  given t o  meeting t h e  
Of f i ce  of Manned Space F l i g h t  needs;" (4) technological  information 
r e s u l t i n g  from Ranger P r o j e c t  would be considered a by-product and 
not  an  ob iec t ive ;  and (5) a s i g n i f i c a n t  improvement i n  r e l i a b i l i t y  

I 

t r 
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Dec. 1 7  should be accomplished be fo re  attempting another launch. Co- 
can t  . i nc iden t  with t h e  last  po in t ,  s t e r i l i z a t i o n  requirements f o r  lunar  

f l i g h t s  w e r e  g r e a t l y  relaxed, and a l l  s t e r i l i z e d  hardware, w i th  
t h e  exception of t h e  TV subsystem, w a s  t o  be replaced by non- 
s t e r i l i z e d  hardware. (NASA, Memo f o r  t h e  F i l e s ,  N.W. Cunningham, 
Deceuher 21, 1962, JPLHF 2-375; a l s o ,  Worklng Dra f t  of Ranger 
History prepared f o r  Congressional I n v e s t i g a t i o n ,  op. c i t . ,  30; 
and, letter from W.H. Pickering t o  H.E. N e w e l l ,  May 22, 1964, 
JPLHF 2-158.) 

I n  concurrent JPL-NASA discussions on P r o j e c t  Surveyor, t h e  lunar 
s o f t  landing spacec ra f t ,  JPL r ep resen ta t ives  " s t a t ed  t h a t  t h e  
Laboratory is unabl? t o  g ike  adequate support  t o  t h e  Surveyor 
Orb i t e r  [a lunar  o r b i t e r  derived from Surveyor] and recommends 
d e l e t i o n  of t h i s  p ro jec t .  . . . i t  is recommended t h a t  no addi- 
t i o n a l  FY 1953 funds be expended on Surveyor Orb i t e r  act ivi t ies  
u n t i l  a course of a c t i o n  has been de te rmind . "  (NASA Memo from 
B. Milwitzky t o  O.W. N i c k s ,  January 8, 1963, JPLHF 2-374.) 

JPL e s t ab l i shed  a Ranger Spacecrat.; Design Review Board composed 
af s en io r  Laboratory personnel and chaired by t h e  Ranger Space- 
c r a f t  Systems M2:iager. The Board w a s  charged wi th  examining a l l  
Ranger systems, recommending changes t o  improve r e l i a b i l i t y ,  and 
detezmininq t h e  e f f e c t  on schedules of i nd iv idua l  recomendations.  
Membership includeu: A. Wolfe, Chairman, H. Cur t i s ,  G. Sweetnam, 
R. Formy , J . Koukol, M. Cc m n t  z i s  , A. Br ig l io  , P. Goldsmith, 
J. Small, T .  Hanilton, R. Heacock, a rd  B. Morris. (Document by 
H.M. Schurmeier/A.E. Wolfe, "Ranger Design Program," December 1 7 ,  
1962, JPLHF 2-2073.) 

Dec. 18 Management changes a t  JPL, put  i n t o  e f f e c t  OE December 7,  were 
made public.  
Personnel, December 18, 1962, JPLHF 2-268 and 2-269.) 

NASA pub l i c ly  announced t h a t  a n  ex tens ive  design review and test 
program f o r  P r o j e c t  Ranger w a s  urAerway as a r e s u l t  of t h e  recom- 
mendations made by t h e  Kelley Board of Inquiry.  Ranger 6 ,  i t  was  
i nd ica t ed ,  would not  be flown, bu t  r a t h e r  subjected t o  an exhaustive 
test program. (NASA News  Release No. 62-265, December 19,  1962, 

(JPL Announcements from W.H. Pickering t o  A l l  

Dec. 19 
I 

JPLHF 2-934.) 

JPL infcrmed NASA Headquarters t h a t ,  i n  conformance with r ecen t  
discussions,  a l l  s t e r i l i z a t i o n  requirements were being removed 

This  a c t i o n  
was taken i n  a n t i c i p a t i o n  of r e c e i p t  of t h e  formal revised pol icy 

? 
.j 

i 
f o r  t h e  Ranger and Surveyor unmanned lunar  p ro jec t s .  t 

7 
3 
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Dec. 19 f o r  l una r  s p a c e c r a f t  s t e r i l i z a t i o n ;  NASA concurrence was requested,  
cont . (JPL, TWX from R.J.  Parks t o  O.W. Nicks, December 19, 1962, JPLHF 

2-249.) (See November 2, 1962.) 

H.M. Schurmeier informed Ranger personnel t h a t  t h e  area of emphasis 
i n  t h e  c u r r e n t  design review w a s  t o  s impl i fy  t h e  spacec ra f t  and 
mission s o  as t o  launch wi th  a high s r o b a b i l i t y  of success.  I n  
pursuing t h i s  ob jec t ive ,  t h e  following dec i s ions  had been taken: 

1. 

2. 

3. 

No passenger sc i ence  experiments would be flown on 
RA 6-9; only t h e  TV subsystem would b e  used. 

There would n o t  be an  S-band ranging experiment flown. 

Nei ther  hea t  s t e r i l i z a t i o n  nor e thylene oxide gas would 
b e  euployed on Ranger hardware from t h i s  time on. 

(JPL, Minutes of Ranger Spacecraf t  System R e v i e w ,  December 19, 1962, 
JPLHF 2-1313. ) 

D e c .  20 Launch of Ranger 6 was o f f i c i a l l y  postponed from February t o  March, 
i963. ( O f f i c i a l  NASA F l i g h t  Schedule, loc.  c i t . )  

J .D.  Burke recommended t o  H.M. Schurmeier t h a t  RCA be i n s t r u c t e d  
t o  "upgrade r e l i a b i l i t y  a t  t h e  expense of performance" of t h e  
Ranger cameras. 
t h e  usefulness  of t h e  Lunar Capsule w a s  i n  o rde r  due t o  t h e  r ecen t  
r e l i a b i l i t y  d r i v e  and t o  t h e  f a c t  t h a t  t h e  Lunar Capsule w a s  "funda- 
mentally a high-r isk design." 
Schurmeier, Subject:  Ranger Jobs Outstanding as of 12/19/'62, 
December 20, 1962, JPLHF 2-1699. ) 

Burke f u r t h e r  recommended t h a t  a r eeva lua t ion  of 

(JPL, I O M  from J.D. Burke t o  H.M. 

Dec. 2 1  NASA concurred i n  t h e  a c t i o n  taken by JPL t o  remove a l l  steril- 
i z a t i o n  requfrements from Ranger and Surveyor p r o j e c t s  f o r  reasons 
of r e l i a b i l i t y .  (NASA, TWX from H.E. N e w e l l  t o  W.H. Pickering, 
Decem3er 26, 1962, JPLHF 2-1336.) 

Dec. 24 I n  a p res s  interview Edgar M. Cor t r igh t ,  NASA Deputy Director  of 
t h e  Off ice  of Space Sciences,  indicated t h a t  r e l a x a t i o n  of s t r i c t  
s t e r i l i z a t i o n  r u l e s  f o r  Ranger spacec ra f t  w a s  one of t h e  changes 
being considered f o r  t h e  r e d i r e c t i o n  of P r o j e c t  Ranger. (Astro- 
n a u t i c a l  and Aeronautical  Events of 1962, op. c i t . ,  276.) 

Dec, 26 Speaking be fo re  t h e  American Association f o r  t h e  Advancement of 
Science, D r .  Homer E. N e w e l l ,  Director  of t h e  NASA Off ice  of 
Space Sciences,  reaff i rmed t h a t  good sc i ence  w a s  t h e  abiding 
r a t i o n a l e  i n  America's beep space explorat ion e f f o r t s  , H e  observed, 

. 
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Dec. 26 however, t h a t  t h e  luna r  program would evolve from unmanned t o  manned 
cont . expedi t ions,  s t a t i n g :  

The necessary observat ions and measurements obviously cannot 
a l l  be made j u s t  by man's s tanding on the  moon and looking 
around. 
s c i e n t i s t  on t h e  moon does look around and begins t o  zero i n  
on t h e  most l i k e l y  answers, and more importantly,  can deter-  
mine t h e  most promising courses t o  follow f o r  obtaining t h e  
answers. Before t h a t  t i m e  some d a t a  w i l l  have been obtained 
by means of unmanned s p a c e c r a f t ,  Rangers and Surveyors, bu t  
t h e  f u l l  power of t h e  lunar  s c i ence  e f f o r t  w i l l  n o t  be brought 
t o  bear u n t i l  man and instrument together  tackle t h e  problems 
t o  be solved. 

But a g i a n t  s t e p  w i l l  have been taken when t h e  f i r s t  

D r .  N e w e l 1  emphasized t h e  requirements f o r  "top notch" s c i e n t i s t -  
a s t ronau t s  who would "eventually,  although very l i k e l y  no t  on t h e  
f i r s t  t r i p  . . . conduct measurements of su r face  p rope r t i e s ,  
r a d i o a c t i v i t y ,  temperature and hea t  flow, seismic a c t i v i t y ,  etc., 
br inging wi th  him t h e  necessary ir.struments t o  accomplish these  
tasks." (NASA, Comment on t h e  Nat ional  Space Propram, J u l y  1, 
1963, 1st ed., B-194 and B-196, JPLHF 5-218c.) 

Dec. 28 Upon r eques t ,  Edgar M. Cor t r igh t ,  NASA Deputy Director  of t h e  Of f i ce  
T of Space Sciences,  informed t h e  Honorable Joseph E. Karth, Chair- 
f 

man of t h e  Subcommittee on NASA Oversight, Committee on Science and 
Astronaut ics ,  U.S. House of Representatives,  of t h e  s t a t u s  of t h e  
Ranger review and of t h e  f indings of t h e  Kelley Board of Inquiry.  
(NASA, letter from E.M. Cortr ight  t o  J.E. Karth, r ep r in t ed  i n  
1964 NASA Authorizati'on, op, c i t . ,  1596-1598,) 

t 

/ -- 

JPL informed NASA OSS t h a t  t h e  d e t a i l e d  design seview and test 
program f o r  P r o j e c t  Ranger w a s  underway, with r e n t a t i v e  plans t o  
recommence launching i n  late 1963. Based upon p r i o r  d i scuss ions  
with OSS, t he  Ranger P ro jec t  o b j e c t i v e  was considered " t o  be 
l imi t ed  t o  t h a t  of obtaining l u c a r  s u r f a c e  photographs s i g n i f i c a n t l y  
b e t t e r  than can be obtained from earth." 
d e f i n i t i o n  of " s i g n i f i c a n t l y  be t t e r "  remained t o  b e  e s t ab l i shed .  
A caveat noted t h a t  " i f ,  as t h e  review progresses,  i t  should be 
determined t h a t  a s u f f i c i e n t l y  high confidence of success could 
not  be obtained i n  launching i n  1963, fo-: example, i f  w e  become 1 

convinced t h a t  a l l  s t e r i l i z e d  equipment must be eliminated from 
f l i g h t  hardware, w e  w i l l  recomend a plan wi th  launchings as 
e a r l y  i n  1964 as is  p rac t i ca l . "  A recommendation was a l s o  made 

Ranger, be cancelled.  (JPL, l e t t e r  from W.H. Pickering t o  E.M. 
Cor t r igh t  , December 28, 1962, JPLHF 2-329. ) 

A s p e c i f i c  q u a n t i t a t i v e  

! 

t h a t  t h e  planned Mariner R 1964 f l i g h t ,  whirh conf l i c t ed  with 1 
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Dec. 31. NASA OSS r e l eased  guidel ines  and d i r e c t i v e s  f o r  a l l  JPL f l i g h t  
p ro jec t  a c t i v i t i e s  which spec i f i ed ,  i n t e r  alia, d e f i n i t i o n  of 
Ranger P r o j e c t  management down t o  a l l  levels, preparat ion of a 
recovery plan for  Ranger, a p lan  t o  phase i n  an  i n d u s t r i a l  con- 
t r a c t o r  f o r  follow-on Rangers, as w e l l  as an inventory of ster- 
i l i z e d  and non-ster i l ized Ranger components; Mariner R 1964 w a s  
cancel led,  and Surveyor Orbiter w a s  assigned a low p r i o r i t y  
pending f u r t h e r  study by NASA Headquarters (see December 1 7 ,  
1962). (NASA, le t ter  from H.E. N e w e l 1  t o  W.H. Pickering, 
December 31, 1962, JPLHF 2-316.) 

The DOD formally cancel led production of t h e  Skybolt missile 
a t  t h e  Douglas A i r c r a f t  and Northrop A i r c r a f t  Companies. 
("6,000 Face Loss of Jobs Over Skybolt," Los AnReles T i m e s ,  
January 3, 1963.) 

During 
December disassembled f o r  microscopic inspect ion of a l l  e l e c t r o n i c  com- 

Ranger Block 111. 

ponents. (JPL, Minutes of Ranger Spacecraf t  Systerr. Review,  
December 19, 1962, loc .  c i t . )  RA-6 w a s  a l l o c a t e d  a s  a test 
veh ic l e  F l i g h t  acceptance tests of t h e  RCA FM1 TV otctsystem 
Jere completed i n  t h e  6-ft .  space s imulator ,  and then t h e  sub- 
system was disassembled as RCA began a complete inspect ion and 
review. The o b j e c t i v e  of t h i s  study w a s  t o  e s t a b l i s h  a TV sub- 
system configurat ion with a c a p a b i l i t y  of obtaining p i c t u r e s  of 
t h e  moon e i t h e r  during a nonstandard mission o r  under condi t ions 
of p a r t i a l  f a i l u r e  of t h e  TV subsystem. 
Summary No. 37-19, Vol. V I ,  op. c i t . ,  8; and, I n v e s t i g a t i o n  of 
P r o j e c t  Ranger, 03.  c i t . ,  186.) 

Ranger spacec ra f t  RA-6 and 7 were completely 

(JPL, Space Programs 

With el iminat ion of s t e r i l i z e d  components f o r  a l l  f u t u r e  Ranger 
spacec ra f t ,  JPL began t o  award con t r ac t s  f o r  new subsystems. 
For example, con t r ac t s  were placed f o r  s i x  new command sub- 
systems, fou r  f o r  f l i g h t  and two as spa,res. Motorola furnished 
s i x  revised L-band phase-locked Mark IT. spacec ra f t  transponders. 
A t  t h e  same *':me Astrodata,  Inc.  was authorized t o  redesign and 
builc'. t h e  ground p x t i o n  of t h e  command subsystem (Read, Write, 
and Verify). 
f o r  t h e  period Jacuary 1, 1964 t o  February 29, 1964, 30-33.) 

(JPL, Space Programs Summary No. 37-26. Vol. I ,  

- DSIF, A11 permanent s t a t i o n s  were now equipped with d i g i t a l  
instrumentation systems thaL recorded performance of s t a t i o n  
equipment: ~ T I J  afforded more d i r e c t  c a l i b r a t i o n ,  adjustments,  
and checkout t o  expedi te  s t a t i m  readiness .  Also added were 
L-band frequency synt i les izers  and atomic s tandards t o  t rans-  
mi t t i ng  loops,  thereby providicg p r e c i s e  doppler t racking a t  
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During planetary d i s t ances .  The s1:ations had been equipped with 
December telemetry-to-teletype encoda-s i n  support  of t h e  Mariner R 
cont . spacecraf t .  (NASA, Eighth Semiannual Report t o  t he  Congress, 

J u l y  1, 1962 - December 31, 1962, 134.) I n t a r - s t a t i o n  com- 
munications around t h e  world remained a c r i t i c a l  problem. 

Sixteen racks of RCA ground equipment f o r  Block I11 Rangers 
were i n s t a l l e d  i n  t h e  c o n t r o l  Sui ldihg a t  t h e  Echo S ta t ion .  
The equipment w a s  designed to receive t h e  video s i g n a l s  from 
t h e  spacec ra f t  and convert  it f o r  ground d i sp lay  purposes. 
System checks of t h i s  equipment began. (JPL, Space Proprams 
Summary No. 37-19, Vol. III, op. c i t . ,  11.) 

F a c i l i t i e s .  A 100-hour tes t  of t he  25-ft. diameter space 
simulator was conducted during t h e  month, with a l l  systems 
functioning. "Based o? [ t h i s ]  l imi t ed  t e s t i n g  . . . it  is 
concluded t h a t  t h e  f a c i l i t y  is acceptable  f o r  spacec ra f t  
t e s t ing .  However, many more hours of t e s t i n s  are required 
before  t h e  r e l i a b i l i t y  of t h e  chamber is  f i rmly establ ished."  
(JPL, Space Programs Summary No. 37-19, Vol. V I ,  op. c i t . ,  
59- 60. ) 

S t e r i l i z a t i o u ,  
w a s  terminated wi th  t h e  exception of continuing procedures 
f o r  cleanroom assembly and For t h e  use of a lcohol  as a cleaning 
agent during j o i n i n g  operations.  S t e r i l i z a t i o n  s t u d i e s  of 
capaci tors  and connectors,  begun i n  the  spr ing of 1962, found 
t h a t  adverse e f f e c t s  were most pronounced wi th  high temperature, 
next w i th  l i q u i d s ,  and least  with treatment by ethylene oxide 
gas .  (JPL, Space Programs Summary No. 37-20, Vol. I ,  fo r  t h e  
period January 1, 1963 t o  February 28, 1963, 14-15.) 

A l l  s t e r i l i z a t i o n  of Ranger f l i g h t  hardware 
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RANGER BLOCKS 111, IVY AND V,  1963-1965 

1963 

Jan. 1 B r i t i s h  astronomer S i r  Bernard Lovell ,  i n  an end of t h e  year  
assessment of t h e  space competition between Russia and America, 
declared t h a t  a success fu l  lunar  probe during 1963 w a s  a "must" 
i f  t h e  United States hoped t o  achieve a landing of man on t h e  
moon i n  1967. ("63 Moon Probe Held Vi ta l  f o r  U.S. Aims,"  Los 
AnPeles Times , January 1 , 1963. ) 

.Tan. 2 I n  a similar assessment t h e  aerospace newslet ter  Space Daily 
observed: "Ranger f a i l e d  again and again. Our very expensive 
quest  f o r  a foothold on t h e  lunar  s u r f a c e  seems on t h i s  day as 
f a r  away as i t  did i n  t h e  beginning. It w i l l  b e  months before  
w e  t r y  again.  Ranger, i t  is  s a i d ,  r ep resen t s  again t h a t  dan- 
gerous problem of greed f o r  over-engineericz." 
Indecis ion i n  Space," Space Dai ly ,  January 2 ,  1963, p. 2.) 

("1962--'Year of 

JPL issued f u r t h e r  Ranger Reprogramming Guidelines which d i r e c t e d ,  
i n t e r  a l i a ,  no Ranger f l i g h t s  before August 1963, no f u r t h e r  spsce- 
c r a f t  s t e r i l i z a t i o n ,  n e i t h e r  hea t  nor terminal gas soaking; and no 
passenger sc i ence  experiments other  than t h e  TV package. 
I O M  from H.M. Schurmeier t o  Di s t r ibu t ion ,  January 2, 1963, JPLHF 
2-1581. ) 

(JPL, 

Jan. 3-4 The NASA OSS Senior Council meeting was held a t  LOC, AMR. D r .  Homer 
N e w e l l ,  Director  of OSS, announced t h a t  OSS intended t o  ensure sup- 
p o r t  f o r  manned lunar  f l i g h t  by l i m i t i n g  o r  removing sc i ence  wherever 
i t  i n t e r f e r e d  with t h i s  support ,  and t h a t  t h e  Lunar Program would be 
developed by way of manned technology with minimal unmanned s c i e n t i f i c  
missions. 
1963, JPLHF 2-404b.) (See June 7 ,  1962.) 

(OSS Senior Council Meeting Min.utes a t  LOC January 3 - 4 ,  

Jan. 4 The U.S.S.R. launched a luna r  probe (Satel l i te  1963-IA) which 
f a i l e d  t o  leave i t e  e a r t h  parking o r b i t .  
1969-70, p. 84.) 

(z Space Log, Winter 

Jan. 7 JPL Ranger P ro jec t  Manager H . M .  Schurmeier n o t i f i e d  D r .  E. Rachtin, 
Ass i s t an t  Director  of t h e  JPL  Deep Space Instrumentation F a c i l i t y ,  
t h a t  a f i rm Pro jec t  decis ion had been mzde not t o  c a r r y  t h e  2300 mc 
transponder and ranging experiment on any Ranger veh ic l e s  flown 

3'+ 9 
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Jan. 7 during 1963. "The ques t ion  of whether t h e  1964 block of space- 
cont.  c r a f t  w i l l  c a r ry  t h e  2300 m c  AD equipment will remain open u n t i l  

design review e f f o r t  is  completed . . ." (JPL, TOM from H.M. 
Schurmeier t o  E. Rechtin,  January 7, 1963, JPLHF 2-1356.) 

Missiles and Rock= announced t h a t  JPL would l o s e  r e s p o n s i b i l i t y  
f o r  some of NASA's luna r  and p lane tary  spacec ra f t  p ro j ec t s .  
s tudy had been authorized by NASA Headquarters t o  determine the  
c a p a b i l i t y  of o the r  NASA f i e l d  c e n t e r s  t o  manage several of these  

A 

missions-. (Missiles and Rockets, Vol. 12,  January 7 ,  1963, 1 4 ,  
JPLHF 2-771. ) 

Jan. 10 Ranger P ro jec t  r ep resen ta t ives  m e t  a t  t h e  L e w i s  Research Center t o  
review t h e  Agena and A t l a s  booster  system used f o r  P r o j e c t  Ranger. 
Pas t  performance of t h e  launch v e h i c l e  and major areas of concern 
re la t ive t o  veh ic l e  r e l i a b i l i t y  were discussed.  (Ranger History-- 
Working Draf t ,  Apr i l  23, 1964, 44, JPLHF 2-458; a l s o ,  Conference 
Report prepared by H. Margraf/G. Haddock, January 14, 1963, JPLHF 
2-1357. ) 

NASA Associate  Di rec tor ,Dr .  Robert C. Seamans Jr. announced 
i n i t i a t i o n  of a f i e l d  cen te r  competit ion f o r  a new space probe, 
Pioneer,  which would be  designed t o  acqui re  more information on 
t h e  in t e rp l ane ta ry  medium and on s o l a r  f l a r e s .  The probes were 
scheduled t o  begin launching i n  1964 during t h e  I n t e r n a t i o n a l  
Year of t h e  Quiet Sun. 
1963: Chrmology on Science,  Technology, and Pol icy ,  Washington, 
D.C., 1964, 8.) (See January 7, 1963.) 

(NASA, Astronaut ics  and Aeronzutics,  

Jan. 14  Aviation Week predic ted  t h a t  NASA would annouxe  a dec i s ion  t o  
procure Atlas-Agena veh ic l e s  d i r e c t l y  from t h e  cont rdc tors ,  thus 
e l imina t ing  t h e  USAF as a procureuent agent ,  
Aeronautics,  1963, op. c i t . ,  12.) (See November 30, 1962.) 

(Astronaut lcs  and 

Jan. 15 A new e d i t i o n  of t h e  NASA s p x e  probe s t c r i l i z a t i o n  pol icy  was 
c i r cu la t ed  a t  NASA Headquarters. (NASA Xemo f o r  t h e  Administrator,  ' 
et.. a l . ,  from H.E, N e w e l l ,  January 15, 1963, J2LHF 2-658.) A t  
about t h e  same t i m e  t h e  Spar.2 Science Board of t h e  Nat ional  Academy ! 
of Sciences re leased  a d r a f t  guide f o r  space probe s t e r i l i z a t i o n  
f o r  t h e  moon and Mars. The la t ter  guide r e f l e c t e d  t h e  preva i l ing  
consensus t h a t  a r e l axa t ion  i n  s t e r i l i z a t i o n  procedures f o r  lunar  
probes w a s  j u s t i f i e d  i n  l i g h t  of t h e  extremely harsh  lunar  environ- 
ment. 
S t e r i l i z a t i o n , "  approximately January 1963, JPLHF 2-870.) 

(Document f ron  Space Science Board e n t i t l e d  "Space Probe 
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Jan. 15 The Report of t h e  Republican Advisory Committee f o r  Space and 
cont , Aeronautics w a s  re leased.  The Committee Report condemned the  

adminis t ra t ion 's  space program and,.among a number of poin ts ,  
o f fe red  t h e  following recommendations f o r  catching up with t h e  
Russians : 

"1. The President  of t he  United S t a t e s  and Congress must 
authorize a high-prior i ty  space program under t h e  
auspices of the U.S. A i r  Force immediately. 

2. Our governiaent must recognize t h e  p robab i l i t y  t h a t  t he  
Soviet  Union is bui lding a m i l i t a r y  capab i l i t y  and must 
m e e t  t h i s  chal lenge determined t o  cope with it adequately. 

3. The publ ic  must be  t o l d  t h a t  t h e  need f o r  a m i l i t a r y  space 
buildup must be  given p r i o r i t y  and come f i r s t  ahead of any 
c i v i l i a n  e f f o r t  . 

" 

(Cited i n  Sen. Barry Goldwater, "Ten Ways t o  Catch Up i n  t h c  Space 
Race,'' Los Angeles T imes ,  January 15, 1963.) 

Jan. 16-17 RCA recommended a n  bp roved  " sp l i t "  TV subsystem f o r  use  i n  Ranger 
vehicles'RA 6-8. 
Astro-Electronic Divis ion of RCA, January 1 7 ,  1963, JPLHF 2-1741.) 

(RCA, Ranger TV Subsvstem, presenta t ion  by the  

Jan. 17 Announcement w a s  made a t  the  weekly JPL Ranger Spacecraft  Systems 
Review t h a t  proceedings of t h e  Design Review Board had progressed 
s u f f i c i e n t l y  t o  allow planning f o r  launch of Block I11 Rangers on 
one-month centers  during t h e  las t  quar te r  of 1963. 
de l ivery  t o  t h e  SAF was scheduled t o  commence i n  May t o  support  
t h i s  plan. 
January 17, 1963, JPLHF 2-1313.) 

NASA and the  DOD executed an agreement concerning management 
r e s p o n s i b i l i t i e s  a t  Cape Canaveral. While the  USAF would con- 
t i n u e  as the  s i n g l e  manager of t he  At l an t i c  Missile Range, t he  
DOD and NASA would each be responsible  f o r  l o g i s t i c s  and admin- 
i s t r a t i o n  i n  t h e i r  assigned areas .  Spec i f ic  funct ions,  e.g., 
preparat ion,  checkout, launch, and test evaluat ion,  would be 
performed by each agency i n  i ts  own behal f ,  regard less  of 
loca t ion .  (Agreement Between the  Departmcnt of Defense and I 

National Aeronautical and Space Administration Regarding Manage- 
merit of t he  At l an t i c  Missile Range of DOD and t h e  Merritt I s land  - Launch Area of NASA, January 1 7 ,  1963, c i t e d  i n  NASA, James 
Grimwood, Draft  Chapter, "Planning the  Experiments , ' I  History of 

Hardware 

(JPL, Ranger Spacecraft  System Review Minutes, 

i 
i 

I 

( 

! 
I 

i , Gemini, Ju ly  31, 1968, 31, JPLHF 2-1476.) (See November 30, 1962.) 
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Jan. 21 A Ranger experimenter's meeting conveced a t  JPL t o  review t h e  
s t a t u s  of non-visual s c i ence  experiments and t h e  revised Ranger 
Project .  
changes i n  t h e  Ranger Program, a l l  non-visual passenger experi- 
ments w e r e  eliminated f o r  Ranger missions 6-9, although resched- 
u l ing  w a s  p o s s i b l e  a t  a later date.  
menters w e r e  understandably disappointed over t h e  one-year delay 
before  experiments could aga in  be flown; however, t h e r e  appeared 
t o  be an apprec i a t ion  f o r  t h e  problems involved i n  t h i s  l una r  
mission. "It w a s  emphasized t h a t  each of t h e  experiments and 
experimenters w i l l  remain a p a r t  of t h e  approved Ranger Program 
and t h a t  NASA intended t o  have them flown a t  some f u t u r e  date .  
Pending formal approval of t h i s  a c t i o n  by t h e  Space Sciences 
Steer ing Committee and o f f i c i a l  n o t i f i c a t i o n  from D r .  N e w e l l ,  
t h e  experimenters were requested t o  submit t h e i r  i nd iv idua l  plans 
f o r  t h e  coming year. . . ." (NASA, Memo f o r  t h e  Director ,  Off ice  
of Space Sciences, from N.W. Cunningham, February 15, 1963, JPLHF 
2-695; a l s o ,  NASA OSS Rev iew of January 1 7 ,  1963, JPLHF 2-1505.) 

Announcement was made a t  t h i s  meeting t h a t  due t o  

A major i ty  of t h e  experi- 

M r .  C l i f fo rd  Rumin of NASA-WOO w a s  appointed a NASA r e s i d e n t  a t  
JPL s p e c i a l i z i n g  i n  R e l i a b i l i t y  and Quality Assurance. 
le t ter  from H.E. N e w e l l  t o  W.H. Pickering, January 21, 1963, 
JPLHF 2-310; a l s o  JPL, I O M  from B. Sparks t o  Senior S t a f f ,  et. al . ,  
June 5, 1963, JPLHF 2-270.) 

(NASA, 

Jan. 22 Speaking a t  t h e  F i f t h  Meeting of t h e  Panel on Science and Tech- 
nology held i n  Washington, D.C., D r .  Jmes Van Allen of t h e  S t a t e  
University of Iowa observed t h a t  although manned lunar  missions 
were immensely more expensive than instrumented probes, t h e  
real po in t  i n  quest ion w a s  "how much explorat ion of t h e  moon 
is  going t o  be required t o  g a i n  a . . . comprehensive knowledge 1 

of t h e  n a t u r e  of t h e  moon as a geological  body, [and] t h a t  
I personal ly  do not conceive of ever doing it  by an  unmanned 
machine a t  a l l .  . . .'I DE. Lee  DuBridge, President  of t h e  
Ca l i fo rn ia  I n s t i t u t e  of Technology, commented t h a t  " i f  t h e s e  
fellows j u s t  g e t  t o  t h e  moo9 and look around and say, 'It is 
kind of p r e t t y  up here , '  and come back wi th  no information, I 
think it would not be worth 1 percent o r  even a t e n t h  of a 
percent of our na t iona l  budget. . . . The goal  of o u i  space 
program should be c l e a r l y  thought of as w s c i e n t i f i c  ob jec t ive .  . . . 
One hundred years  from now t h e  world w i l l  look back on t h i s  space 
program and say t h a t  t h e  most important t h ing  t h a t  has happened i s  
what w e  have learned, what s c i e n t i f i c  information has been 
obtained. . . . I t h i n k  t h i s  committee and the  Congress can have 

!n 
I .  
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' 8-, 

-4 

Jan. 22 
cont . a broader and deeper view toward t h e  space program than only t o  

b e a t  t h e  Russians, or bea t  them t o  t h e  moon." (Proceedings be- 
f o r e  t h e  Committee on Science and Astronaut ics ,  U.S. House of 
Representatives,  88th Congress, F i r s t  Session, Panel on Science 
and Technology, F i f t h  Meeting, January 22 and 23, 1963, 49-51, 
JPLHF 2-1745. ) 

Jan. 23-24 A meeting w a s  held a t  JPL among members of NASA Headquarters, 
MSPC, LeRC, SSD, and JPL, t o  review t h e  s t a t u s  of Ranger and 
Mariner programs, planned launch requirements, and booster  
a v a i l a b i l i t y  and improvement e f f o r t s .  Increased weight of 
t h e  Ranger spacec ra f t  (no estimated a t  between 800-825 l b s .  ) 
caused by design changes and added redundant systems c a l l e d  
f o r  improvements i n  booster performance t o  allow f o r  t h e  added 
weight. 
MSFC, SSD, and JPL Concerning Ranger and Mariner Program Plans 
a t  JPL on 23 and 24 January 1963," JPLHF 2-1544b; and, Engi- 
neering Docment No. 333, Revised, Ranger Launch Vehicle 
I n t e g r a t i o n  Summary, 27 June 1967, 35.) 

A t  t h e  weekly Ranger Spacecraft  System Review meeting R. Mesnard 
ind ica t ed  t h a t  improvements under considerat ion by t h e  Ranger 
Design Review Board included: a s e p a r a t e  antenna gear  box; a 
new narrow ang le  e a r t h  sensor ( t o  extend t h e  launching per iod);  
a n  aluminum bus similar t o  t h e  RA-9 design; and l a r g e r  s o l a r  
panels of t he  Mark I V  design. In add i t ion ,  p l ans  c a l l e d  f o r  
s p l i t t i n g  t h e  TV subsystem i n t o  two sepa ra t e  systems, including 
t h e  p o s s i b i l i t y  of incorporat ing a backup clock t o  t r i g g e r  one 
o r  both s i d e s  of t h e  TV subsystem. 
System R e v i e w  Minutes, January 25, 1963, 1-2, JPLHF 2-1313.) 

(JPL document e n t i t l e d ,  "Minutes of Meeting of NASA, 

Jan. 25 

(JPL, Ranger Spacecraf t  

Jan. 28 A l l  NASA Agena booster funct ions previously assigned t o  MSFC, 
wi th  t h e  exception of t h e  Gemini Agena t a r g e t  v e h i c l e  program, 
were assumed by the  L e w i s  Research Center i n  Cleveland, Ohio. 
D r .  S. Himmel w a s  designated t h e  new Agena Systems Manager a t  
LeRC. (See December 12, 1962.) (NASA, memo from H.E. N e w e l l ,  
t o  .AS! Directors  of Centers,  January 24, 1963, JPLHF 2-1359.) 

A meeting of experimenters assigned t o  t h e  Ranger TV payload 
subsystem m e t  a t  JPL. 
group were t h a t  t h e  main va lue  of t h e  p i c t u r e s  t o  b e  obtairied 
by Ranger would be t h a t  of confirming t h e  landing gear design 
of lunar  s o f t  landing spacecraf t .  
lunar  su r face  w a s  considered of use i n  t h i s  regard; twenty 
meters o r  more was considered of very l i t t l e  value. 
of t he  iiilportance of achieving a success fu l  mission i t  w a s  

Among t h e  opinions expressed by t h i s  

Two neters r e s o l u t i o n  on t h e  

In l i g h t  

Y 

Y 
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Jan. 28 suggested t h a t  t h e  f i r s t  day of a launch window, t o  b e  con- 
cont . s ide red  acceptable ,  should permit 2 r e s o l u t i o n  of 2-3 meters 

without any t e rmina l  manecver. 
menters Meeting held January 28, 1963, JPLHF 2-661a; and, Minutes 
of Experimenter Meeting, January 28, 1963, JPLHP 2-662.) 

(JPL, Summary of Ranger Experi- 

During 
January a sgacecraft e l e c t r i c a l l y  i d e n t i c a l  t o  t h e  f l i g h t  article, w a s  

Ranger Block 111. b s e m b l y  of t h e  Design Evaluation Vehicle (DEV), 

completed a t  JPL. 
assembled cond i t ion  pending t h e  r e s u l t s  of t h e  JPL design review 
i n  progress. 
removal of a l l  a n c i l l a r y  experiments and a l l  requirements f o r  hea t  
and terminal  (gas) s t e r i l i z a t i o n ,  and providing f o r  backup commands 
f o r  Sun and Earth acqu i s i t i on .  (JPL, Space Programs Summary 
No.  37-19, Vol. V I ,  f o r  the per iod Nov. 1, 1962 to  Jan. 31, 1963, 

The P&ger 6 spacec ra f t  remaiued i n  a dis-  

Decisions t h a t  had been reached to  d a t e  included 

9-11. ) 

RCA had completed design review of t h e  TV subsystem conf igu ra t ion  
and recommended an improved system t h a t  would possess g r e a t e r  
r e l i a b i l i t y .  The new " s p l i t  system'' w a s  revieved and accepted by 
JPL. Separate  s i g n a l  and power pa ths  w e r e  e s t a b l i s h e d  f o r  botil 
t h e  P- and F-camera chains ,  w i t h  t h e  r e s u l t  t h a t  t h e  two camera 
and communications chains  w e r e  capable of e i t h e r  indepeEdent 91: 

s inul taneous operat ion,  g r e a t l y  improving the  TV system c a p a b i l i t y  
of obtaining information e i t h e r  durlng a non-standard missicn o r  
under condi t ions of p a r t i a l  f a i l u r e  of t h e  m7 system. 
design of t h i s  system began during t h e  month. 
Summary No. 37-20, Vol. I, for the period Jan. 1, 1963 t o  Feb. 28, 
1963, 45-46.) 

Detai led 
(JPL, Space Programs 

F a c i l i t i e s .  Work continued underway 
F a c i l i t y  which w a s  now scheduled f o r  
t o  be ope ra t iona l  on A p r i l  1, 1964. 

on t h e  Space F l i g h t  Operations 
occupancy i n  October 1963, and 
The concept of a c e n t r a l i z e d  

space f l i g h t  opera t io& and d a t a  processing center f o r  mission and 
network c o n t r o l  of deep space missions had evolved during t h e  p a s t  
two years.  (See During November 1962.) (JPL, Space Progrars  Sum- 
mary No. 37-20, Vol. V I ,  for t h e  period January 1, 1963 t o  March 31, 
1963, 43-46.) 

Feb. 1 NASA announced t h - t  r e s p o n s i b i l i t y  f o r  launching Agena and Centaur 
space veh ic l e s  w a s  t r ans fe r r ed  from LOC t o  t h e  Goddard Space F l i g h t  
Center F i e ld  P ro jec t  Branch a t  Cape Canaveral, w i th  Lewis  Research 
Center providing t echn ica l  d i r ec t ion .  (Astronautics and Aeronautics, ' 

1963, op. c i t , ,  38.) (See January 17, 1963.) 
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Fdb. 1 Phase I I A  Ranger 6-9 R e l i a b i l i t y  Study (JPL Contract No. 950611) 
cont . w a s  awarded t o  F a i r c h i l d  S t r a t o s  Corporation of Bayshore, New York, 

and c a l l e d  f o r  t h e  contractor  t o  f u r t h e r  pursue a n a l y t i c a l  s t u d i e s  
t h a t  would y i e l d  r e l i a b i l i t y  estimates u t i l i z i n g  several sets of 
f a i l u r e  rates f o r  t h e  spacecraf t .  
D i s t r ibu t ion ,  March 28, 1963, JPLHF 2-1557.) ( A t  th. is  time only 
RA-6 through RA-8 veh ic l e s  were approved.) 

(JPL, IOM from Budd Love t o  

A planning purpose dec i s ion  w a s  reached at JPL t h a t  f u t u r e  Ranger 
f l i g h t s  beyond RA-13 would hard-land l u c a r  s u r f  ace capsule  experi- 
ments based upon Ranger Block I1 technology. (JPL, Preliminary 
Draf t ,  Technical Report No. 32, m e r  Block V P ro iec t ,  1964, 43.) 

Feb. 4 D r .  R.V. Meghreblian, Chie'i' of Space Scieiices Divis ion a t  JPL, 
n o t i f i e d  JPL Ranger P r o j c c t  Manager H.M. Schurmeier t h a t  active 
s t u d i e s  w e r e  now i n  progress on p o s s i b l e  f u t u r e  Ranger mission 
payloads, although f i rm recommendations were no t  y e t  prepared. 
H e  indicated t h a t  t h e  ADF High Resolution Facsimile Capsule 
probably would n o t  be recommended f o r  f u t u r e  Ranger missions. 
(JPL, I O M  from R.V. Meghreblian t o  H.M. Schurmeier, February 4,  
1963, JPLHF 2-1583.) 

Feb, 5 The JPL Ranger Design Review Board and Senior S t a f f  m e t  t o  dis-  
cuss Board recommendations f o r  t h e  Ranger P ro jec t .  A plan was  
presented wi th  launches t o  begin f o r  Block I11 a t  t h e  end of 
1963. (Spacecraft  changes are noted a t  t h e  end of t h e  month.) 
The plan w a s  approved f o r  p re sen ta t ion  t o  NASA Headquarters on 
February 12 f o r  i t s  concurrence.* (JPL, Ranger Spacecraft  System 
R e v i e w  Minutes, February 8 ,  1963, 1-2, JPLHF 2-1313.) 

Francis E. Lehner of Caltech and Robert L. Kovach a t  JPL 

moon's c r u s t  by touching o f f  small explosive charges d i s t r i b u t e d  
on t h e  moon from a 50-lb. spherical. capsule,  and de tec t ing  
t h e  r e s u l t i n g  sound waves wi th  one or  more geophones. 
Astronautics and Aeronautics, 1963, op. c i t . ,  44.) 

pub l i c ly  described a system t o  determine the  cha rac t e r  of t h e  ! 

I 

(NASA, 

Feb. 7 Objectives and experiments a c t i v e l y  considered f o r  Ranger 
Block I'J veh ic l e s  by t h e  Space Sciences Divis ion were issued 
a t  JPL: "The primary o b j e c t i v e s  of t h e  Ranger 64 series 

I 
I 

* 
Rmger Block terminology, r e f e r r i n g  t o  a series of near ly  i d e n t i c a l  / 

spacec ra f t ,  w a s  adopted a t  t h i s  meeting, and later accepted by NASA. 
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Feb. 7 [Block I V ]  is a c q u i s i t i o n  of information about l una r  topog- 
cont . raphy and s u r f a c e  s t r u c t u r e s  i n  s u f f i c i e n t  d e t a i l  t o  provide 

clues  t o  t h e  o r i g i n  and na tu re  of l una r  su r face  f e a t u r e s  and 
h i s t o r y  of t h e  moon, provide landing s i te  information f o r  
Surveyor Lander, and f i n a l l y ,  provide design c r i t e r i o n  and 
landing s i t e  information f o r  Apollo." 
l i s t e d  as candidates:  

Ten experiments were 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Televis ion 
Gamma-Ray Spectrometer 
Dust P a r t i c l e  Detector 
I n t e g r a t i n g  I o n i z a t i o n  Chamber 
P a r t i c l e  Flux Experiment 
Search Coil  Magnetometer 
Ion Energy Ion Detector 
Electron-Proton Spectrometer 
Electron Flux Detector 
Low Energy So la r  Protons 

(JPL, R.G. Brereton, "Ranger 64 S c i e n t i f i c  Experinents," 
February 7.  1963, JPLHF 2-1576.) (See January 21, 1963.) 

Feb. 11-12 Speaking before  a NASA-Industry Conference, OSS Director  
D r .  Homer N e w e l l  summarized pas t  problems i n  P ro jec t  Ranger 
and planned c o r r e c t i v e  measures. 
w a s  increased appreciably t o  provide f o r  f i v e  a d d i t i o n a l  space- 
c r a f t  t o  b r ing  t h e  t o t a l  f u t u r e  f l i g h t s  t o  n i n e  [comprising 
Blocks 111 and I V ] .  
urgent need f o r  e a r l y  information about t h e  luna r  su r face  t o  
support  Apollo manned missions t o  t h z  moon." (H.E. N e w e l l ,  "NASA 
Spacecraft  are Pushing Back t h e  F ron t i e r s  of t h e  Universe," as 
c i t e d  i n  Comment on t h e  National Space Program, 1st ed., J u l y  1, 
1963, B-126, JPLHF 5-218c.) 

H e  i nd ica t ed  t h a t  "the p r o j e c t  

This i nc rease  w a s  made because of t h e  

(See January 3-4, 1963.) 

I t  t h e  same meeting, Mr. Oran Nicks, Director  of Lunar and 
Planetary Program a t  NASA, noted t h a t  NASA planning f o r  P r o j e c t  
Ranger now ca l l ed  f o r  a t o t a l  of twenty-two f l i g h t s  through 
calendar year 1965. 
and P lane t s  i n  t h i s  Decade," c i t e d  a t  Ibid. ,  B-151.) (Tine pro- 
posed inc rease  t o  twenty-two f l i g h t s  w a s  later r e j e c t e d  by NASA 
management,) 

(O.W. Nicks, "Fl ights  Planned t o  t h e  Moon 

Feb. 12-13 The Ranger Reprogramming meeting w a s  held i n  Washington, D.C. 
among members of t h e  JPL Ranger P r o j e c t  and NASA OSS Headquarters 
s t a f f .  
Board. 

JPL presented t h e  f indings of t h e  Ranger Design Review 
NASA concurred i n  t h e  proposed plans f o r  P ro jec t  Ranger, 
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Feb. 12-13 although answers t o  several quest ions concerning booster  system 
cont . launch r e l i a b i l i t y  were postponed. Essen t i a l ly ,  t h e  p r o j e c t  was  

t o  c o n s i s t  of impacting t e l e v i s i o n  missions separated i n t o  two 
blocks of several i d e n t i c a l  f l i g h t s  each, incorporat ing improve- 
ments i n  spaceci-aft and payload design. Block 111 w a s  t o  COP.- 
sist of t h r e e  o r  four  veh ic l e s  with a f i r s t  launch scheduled f o r  
December, 1963, carrying only t h e  primary experiment. Block I V ,  
t h e  second set of impacting TV missions using improved cameras, 
would a l s o  ca r ry  passenger sc i ence  experiments w i th  launches t o  
begin i n  mid-1964. 
subsequent series would be contracted w i t h  industry.  
f o r  Block V, another hard-landing capsule mission carrying 
s c i e n t i f i c  experiments, w a s  approved. (JPI,, I O M  from H.M. 
Schurmeier t o  Di s t r ibu t ion ,  February 15, 1963, JPLHF 2-1360; 
a l s o ,  I O M  from H.M. Schurmeier t o  W.H. Pickering, February 22, 
1963, JPLm 2-1564. ) 

Production of spacec ra f t  f o r  Block IV and 
Planning 

Feb. 14  An Executive Council w a s  e s t ab l i shed  a t  JPL cons i s t ing  of t h e  
Laboratory Director ,  Deputy Di rec to r ,  Ass i s t an t  Laboratory 
Directors ,  and t h e  Spec ia l  Ass i s t an t  t o  t h e  Di rec to r ,  whose 
Major funct ion w a s  t o  formulate major p o l i c i e s  and planning 
f o r  t h e  Laboratory, as w e l l  as perform as  an  advisory board 
t o  t h e  Director.  (JPL, I O M  from W.H. Pickering t o  Senior 
S t a f f ,  Pebruary 14, 1963, JPLHF 2-962.) The Senior S ta f f  
would now serve more as a forum, sounding board, and infor-  
mation exchange l i n k  between higher and lower echelons of 
Laboratory management. 

JPL's Space Sciences Divis ion conducted a c r i t i ca l  review of 
t h e  new RCA TV system design down t o  t h e  c i r c u i t  and component 
l eve l .  Several  p o t e n t i a l  f a i l u r e  modes were uncovered, and 
RCA subsequently i n s t i t u t e d  c o r r e c t i v e  design act ion.  
I O M  from R.L. Heacock t o  D i s t r i b u t i o n ,  February 25, 1963, JPLHF 

(JPL, 

2-1550.) 

Feb. 15 M r .  N.W. Cunningham, Ranger P r o j e c t  Manager a t  NASA Headquarters, 
informed D r .  H.E. N e w e l l ,  D i r ec to r  of OSS, of t h e  s t a t u s  of 
passenger sc i ence  experiments i n  P ro jec t  Ranger, and of t h e  revised 
ob jec t ives  agreed upon with JPL f o r  F l i g h t s  6 through 8, a t  t h e  
February 12-13 meeting. 

1. 

The o b j e c t i v e s  were: 

The next  series of Ranger f l i g h t s  would ob ta in  TV p i c t u r e s  
of t h e  luna r  su r face  of b e n e f i t  t o  t h e  s c i e n t i f i c  program 
as w e l l  as t h e  manned luna r  program. P i c t u r e s  would be a t  
least  an brder of magnitude b e t t e r  than a v a i l a b l e  earth- 
based photographs. 

i 
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Feb. 15 2. In t h e  event of a c o n f l i c t  between requirements of t h e  
cont . s c i e n t i f i c  program and t h e  manned lunar  program, every 

cons ide ra t ion  would be given t o  meeting t h e  needs of 
t h e  manned program. 

Technological d a t a  would be a by-product and n o t  a n  
o b j e c t i v e  of t h e s e  f l i g h t s .  

There would be no secondary o b j e c t i v e s  such as c i s l u n a r  
f i e l d s  and p a r t i c l e s  experiments. 

3. 

4 .  

(NASA, Memo f o r  t he  Director ,  O S S ,  from N.W. Cunningham, Feb- 
rua ry  15, 1963, loc.  c i t . )  (See August 12-17, 1962.) 

JPL issued Ranger P r o j e c t  Guidelines t o  a l l  a f f e c t e d  personnel 
based upon t h e  plans agreed t o  on February 12-13 i n  Washington, 
D.C. 

"The Ranger f l i g h t s  w i l l  b e  grouped i n t o  s e v e r a l  blocks,  
with changes i n  'mission' o b j e c t i v e s  being made only be- 
tween blocks. 
Block 2 of Rangers 3, 4 ,  and 5. 
group s t a r t i n g  t h i s  year;  Block 4 w i l l  c o n s i s t  of t h e  
group in 1964 j u s t  p r i o r  t o  t h e  Mariner C Mars f l i g h t s ,  
and Block 5 w i l l  be  t h e  group i n  1965." 

(JPL, I O M  from H.M. Schurmeier t o  Di s t r ibu t ion ,  February 15,  
1963, JPLHF 2-1360; a l s o ,  NASA memo from N.W. Cunningham t o  
John W. Rosenberry, March 12, 1963, JPLHF 2-1586.) 

Block designat ions w e r e  described as follows: 

Block l consis ted of Rangers l and 2; 
Block 3 w i l l  b e  t h e  next  

D r .  Pickering, Director  of JPL, issued P r i n c i p l e s  Governing t h e  
Management and Operation of t h e  Jet Propulsion Laboratory which 
reaffirmed a Laboratory goa l  ". . . t o  a t t a i n  and maintain a pre- 
eminent p o s i t i o n  i n  se l ec t ed  areas of space sc i ence  and technology." 
Among t h e  operat ing p r i n c i p l e s  enumerated i n  support  of t h i s  goa l  
were t h e  following : 

recognize t h a t  t h e  Laboratory is accountable j o i n t l y  t o  
NASA and Caltech f o r  its performance. 

l i m i t  p ro j ec t  act ivi t ies  t o  a select number of p r o j e c t s  as 
may b e  j o i n t l y  agreed upon by NASA and the management of 
t h e  Laboratory. 

recognize t h a t  p r o j e c t  a c t i v i t i e s  may be undertaken e i t h e r  
on an exclusive b a s i s  o r  on a mutual o r  subordinate 
p a r t i c i p a n t  b a s i s  with NASA Centers o r  with industry.  

c 
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Feb. 15 Operational guidel ines  f o r  Laboratory a c t i v i t i e s  spec i f i ed ,  
cont . i n t e r  a l ia ,  t h a t  a manpower c e i l i n g  of 4,000 was es t ab l i shed  

f o r  JPL, and t h a t  "activit ies i n  support  of t h e  Ranger p r o j e c t  
w i l l  have t h e  f i r s t  p r i o r i t y  on T,aboratory manpower and f a c i l i t i e s . "  
(JPL, Document e n t i t l e d ,  "P r inc ip l e s  Governing t h e  Management and 
Operation of t he  Jet Propulsion Laboratory," February 15, 1963 , 
JPLHF 2-964; a l s o ,  Document by W.H. Pickering e n t i t l e d ,  "Objectives 
of t h e  Je t  Propulsion Laboratory , I1  February 15, 1963, JPLHF 2-965.) 

Feb. 18 The SSSC convened, and D r ,  U. Liddel presented a recommendation 
from t h e  NASA OSS Lunar and Planetary Program Of f i ce  t h a t  t h e  
e i g h t  non-visual passenger sc i ence  experiments b e  removed from 
Rangers 6-9. Pending a Ranger success ,  t he  experiments would 
be reviewed a t  a later d a t e  f o r  p o s s i b l e  reprogramming. The 
SSSC approved t h e  requested ac t ion .  
Science S tee r ing  Committee meeting, February 18, 1963, JPLHF 
2-1763.) (See January 21, 1963.) 

(NASA, Minutes of t h e  Space 

Feb. 20 D r .  W.H. Pickering submitted several proposals f o r  bringing an  
i n d u s t r i a l  con t r ac to r  i n t o  t h e  Ranger P ro jec t  t o  NASA Head- 
qua r t e r s .  Phase I of t he  prefer-ed p l an  c a l l e d  f o r  contractor-  
a s s i s t a n c e  t o  t h e  Laboratory on Block I11 and I V  Rangers and, 
i n  Phase 11, assumption of r e s p o n s i b i l i t y  f o r  bui lding Block V 
Ranger spacecraf t .  Both phases were t o  be handled under con- 
t ract  t o  JPL r a t h e r  than through c o n t r a c t s  d i r e c t l y  from NASA. 
Following competit ive b ids  and source evaluat ion,  a c o n t r a c t  
f o r  Phases I would be awarded on May 1, 1963. (JPL, le t ter  from i 

W.H. Pickering t o  E.M. Cor t r igh t  w i th  TPL Procurement Plan f o r  
Phases I and 11, both dated February 20, 1963, JPLHF 2-185a and 
2-185b.) (See A p r i l  24, 1962.) 

Feb. 2 1  The JPL Ranger Planning Off ice  voiced skepticism of t he  advis- 
a b i l i t y  of c u r r e n t  p ro jec t  plans t o  launch Block 111 Rangers on 
one month cen te r s  beginning i n  December, 1963. (JPL, I O M  from 
Ranger Planning Of f i ce  t o  Sect ion 312 Engineers, February 21, 
1963, JPLIF 2-1585.) 

Feb. 22 The JPL Spacecraft  Power Section recommended aga ins t  a P r o j e c t  
proposal t o  s p l i t  t h e  power system configurat ion f o r  Block 111 

ruary 22, 1963, JPLHF 2-1548.) 
Rangers. (JPL, IOM from G.E. Sweetniim t o  i4.R. Mesnard, Feb- B 

! 
i 
i 
I 
1 

Feb. 23 K.C, Coon w a s  appointed Ranger Block V Spacecraft  System Manager. 
(JPL, Ranger Block V P r o j e c t ,  op. c i t . ,  37, JPLHF 2-1969.) 

A , 

I '  
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Feb. 26 The JPL Space Sciences Divis ion completed expansion 0.7 organi- 
zat ion support  f o r  P ro jec t  Ranger. M r .  Charles Campen w a s  named 
Division Representative,  D r .  Harold Washburn P ro jec t  S c i e n t i s t ,  
and M r .  Ray Heacock P ro jec t  Engineer. I n  add i t ion ,  D r .  T. 
Vrebalovich was appointed Ass i s t an t  P ro jec t  S c i e n t i s t  f o r  Ranger. 
(JPL, I O M  frorc R.L. Heacock t o  Di s t r ibu t ion ,  February 26, 1963, 2, 
JPLHF 2-1550. ) 

JPL consolidated t h e  Quality k s u z a n c e  Group and P a r t s  Quality 
Assurance Group wi th in  an  Off ice  of Quality Assurance and 
R e l i a b i l i t y ,  headed by M r .  Brooks Morris. (JPL, I O M  from W.H. 
Pickering t o  Di s t r ibu t ion ,  February 26, 1963, JPLHF 2-440.) 
(See Ju ly  7 ,  1961.) 

Feb. 27 The dec i s ion  t o  con t r ac t  with indus t ry  f o r  t h e  manufacture of 
follow-on Ranger spacec ra f t  appeared i n  t h e  press:  "Several 
companies have discussed t h e  p o s s i b i l i t y  of providing manu- 
f ac tu r ing  s e r v i c e s  f o r  bui lding Ranger spacec ra f t  with NASA. 
Se l ec t ion  of one of t h e s e  without competit ive bidding would be 
a j o i n t  dec i s ion  of NASA and JPL. 
favored. . . i f  a sole-source award is made are Northrop's 
Nortroiiics Divis ion and General Electric 's  Missile and Space 
Division. . . . '. (The Independent [Pasadena], February 27, 
1963.) 

Two con t rac to r s  seen 

Feb. 28 The JPL Ranger P r o j e c t  Guidelines were revised t o  account f o r  
a fou r th  spacec ra f t  approved by NASA Headquarters f o r  Block 111, 
naking t h e  f u l l  complement RA-6 through RA-9. The number of 
spares  remained a t  two. (JPL, I O M  from H.M. Schurmeier t o  
Technical Divis ion Chiefs,  February 28, 1963, JPLHF 2-1361.) 

JPL was n o t i f i e d  by NASA Headquarters t h a t  t h e  OSS Space 
Sciences Steer ing Committee had approved removal of a l l  
s c i e n t i f i c  experiments, with t h e  exception o f  t h e  t e l e v i s i o n  
payload, from Ranger Block 111 spacec ra f t .  (NASA, letter 
from H.E. N e w e l 1  t o  W.H. Pickering, February 28, 1963, JPLHF 
2-184a.) (See Jhnusry 21, 1963.) 

The O f f i c i a l  NASA F l i g h t  Schedule w a s  issued including t h e  
launch d a t e s  r d r  a l l  approved Kanger f l i g h t s  i n  t h e  revised 
program: 

Block - 
111 

Vehicle 
RA- 6 
RA-7 
RA-8 
RA-9 

Launch 
December, 1963 

January, 1964 
March, 1964 
Apr i l ,  1964 

6 

i 

A 
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Feb. 28 Block 
cont . 

I V  

Launch -- Vehicles -I_ 

RA-10 Ju ly ,  1964 
RA-I 1" August, 1964 
KA-12 September, 1964 
RA-13 January, 1965 
RA-14 March, 1965 

(Of f i c i a l  NASA F l i g h t  Schedule, February 28, 1963, JPLHF 2-968.) 

During Rawer Block 111. As a r e s u l t  of thd? in t ens ive  Ranger Design Re- 
Februzrg view which concluded e a r l y  in t h e  month, t h e  Ranger spacecraf t  

design se l ec t ed  w a s  t h a t  of t h e  former RA-8 ( l e s s  passenger science) 
with t h e  add i t ion  of a sepa ra t e  antenna g e a r  box. 
cations--to inc rease  spacec ra f t  r e l i a b i l i t y  and t ake  advantage of 
t h e  add i t iona l  weight p o v i d e d  by removal of some experiments and 
improved Agena performance--included the following: 

The spacecraf t  bus s t r u c t u r e  w a s  changed from inagnesium z i l n y  
ts aluminum a l loy .  

Larger,  rec tangular ,  Mark I V  s o l a r  panels  replaced t h e  t rape-  
zo ida l  panels  used previously.  Mylar i n su la t ion  was replaced 
by a th i cke r  l a y e r  of epoxy g l a s s  oxi t h e  Mark I V  panels,  and 
each paael  w a s  wired such t h a t  t h r e e  segments i n  each panel 
could independently produce r a t e d  vol tage.  

capaci ty  i n  the spacecraf t .  

t h a t  each antenna was supported by a sepa ra t e  un i t .  

u n i t s  would be  fabr ica ted  f o r  Block 111 together  wi th  a hydraul ic  
timer t o  back up c e r t a i n  v i t a l  CC&S commands. 

A 400-cps backup clock would be provided f o r  telemetry and 
commutation i n  t h e  event normal "sync'' i n  t h e  CC&S was l o s t .  

A completely redundant a t t i t u d e  con t ro l  gas system, o r i g i n a l l y  
planned f o r  RA-IO, was incorporated i n  t h e  new design. 

The squib f i r i n g  assembly was modified s o  t h a t  ex i s t ing  redun- 
dant  f i r i n g  channels would be  dr iven separa te ly  by onboard 
b a t t e r i e s .  

included. 

mentioned previously) .  

Other rcodifi- 

A second 1,200 w / h  b a t t e r y  was added, doubling t h e  power 

A second 1/4-w transponder w a s  provided i n  t h e  RF chain so 

Brand new (uns t e r i l i zcd )  c e n t r a l  computer and sequencer (CC&S) 

k. l a rge r  midcourae motor, f i r s t  planned Cor use  on RA-10, was 

The TV subsystem was " sp l i t "  i n t o  two redundant chains  (as 

(JPL, Space Programs Summary No. 37-20, Vol. I, op. c i t . ,  2-5, 7.) 

Y 
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The most s e r ious  problem i n  t h e  RCA TV subsystem remained vidicon 
a v a i l a b i l i t y  and performance. Or ig ina l  e r a su re  requirements had 

1963 

During 
February a b i l i t y  including: 

Other means were adopted t o  f u r t h e r  improve spacec ra f t  reli- 

1. 

2. 

cont  . 

3. 

4 .  

5. 

6. 

N o  hea t - s t e r i l i zed  e l e c t r o n i c  components would b e  flown 
on the  bus. 

Electronic  subsystems would employ Hi-Re1 components o r  
components from t h e  Preferred P a r t s  L i s t  t o  the g r e a t e s t  
ex ten t  possible.  

A standard "burn-in" method w a s  adopted f o r  a l l  e l e c t r o n i c  
components. 

Type-approval tests w e r e  required on a l l  l i k e  items i n  
a l l  e l e c t r o n i c  u n i t s .  

Built-up c i r c u i t  boards containing s o l i d - s t a t e  components 
would not  be u l t r a s o n i c a l l y  cleaned. 

Quality a s s u r a w e  and environmental t e s t i n g  procedures 
w e r e  t ightened. 

(Ibid. ,  5.) 
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During 
February Goldstone and o the r  r e spec t ive  f i e l d  loca t ions .  RCA was  pre- 
cont . 

A l l  TV ground recording and d i sp lay  u n i t s  were i n  operat ion a t  

paring t o  modify t h i s  equipment as necessary t o  achieve compzt- 
i b i l i t y  w i th  the  revised Ranger TV subsystem. 
Programs Summary No. 37-20, Vol. I, op. c i t . ,  56.) 

(JPL, Space 

Ranger Block I V .  Block I V  schedule of activit ies had been estab- 
l i shed  a t  t h e  Ranger Quarterly Review on February 19: 

3/4 Mission ob jec t ives  defined 
3/25 
4/15 Preliminary design completed 
4/15 
4/15 Functional s p e c i f i c a t i o n s  released 
7 / 1  Drawings completed 
7 / 1  Procurenent i n i t i a t e d .  

Design c h a r a c t e r i s t i c s  and r e s t r a i n t s  issued 

P r o j e c t  Pol icy and Requirements document issued 

(JPL, S.E. Wolfe, Ranger Quarterly Rsview Minutes, February 19, 
1963, JPLHF 2-1546.) 

Ranger Block V. 
Proposal (RFP) t o  a number of f i rms s o l i c i t i n g  b i d s  f o r  t h e  
assumption of support  and f a b r i c a t i o n  of Ranger Block V veh ic l e s .  

Work continued a t  ADF on t h e  Lunar Facsimile Capsule configurat ion 
layout  and prototype capsule construction. 
underway t o  func t iona l ly  test t h e  b a s i c  azimuth d r i v e  and extension 
mechanism f o r  t h e  camera periscope device. (JPL, Space ProRrams 
Summary No. 37-20, Vol. I ,  op. c i t . ,  33.) 

Late i n  t h e  month JPL d i s t r i b u t e d  a Request f o r  

Preparat ions were 

Mar. 1 Revised Ranger f l i g h t  scbedules were re l eased  a t  JPL f o r  planning 
purposes. Block I11 f l i g h t s  remained t h e  same as those released 
on February 28; however, P.lock I V  was reduced t o  t h r e e  veh ic l e s ,  
MO-12,  t o  be launched i n  J u l y ,  August, and September, 1964, and 
Block V w a s  expanded t o  six--vehicles RA13-18, t o  be launched i n  
January, March, May, J u l y ,  October and December, 1965. (JPL, IOM 
from W.B. Pickering t o  Di s t r ibu t ion ,  March 1, 1963, JPLHF 2-430.) 

NASA OMSF issued a new e d i t i o n  of "Requirements f o r  Data from 
Vmanned Spacecraft  i n  Support of P ro jec t  Apollo." The docu- 
ment c a l l e d  upon OSS t o  state its plans f o r  obtaining d a t a  
c r i t i c a l l y  need.ed f o r  Apollo i n  t h e  areas of s o l a r  r a d i a t i o n ,  
micrometeoroid f l u x ,  and d e t a i l s  on t h e  c h a r a c t e r i s t i c s  of t he  I 

l una r  surface.  
ments f o r  Data from Unmanned Spacecraf t  i n  Support of P r o j e c t  
Apollo," March 1, 1963, JPLHF 2-1362.) 

I 

i (NASA, Off i ce  of Manned Space F l i g h t ,  "Require- 

1 
i 
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Mar. 4-6 The Planetology Subcommittee of t h e  NASA SSSC convened i n  
Washington, D.C. 
Surf ce," chaired by D r .  Hoi ie r  E. N e w e l l ,  w a s  conducted 
during t h e  f i r s t  two days, wi th  t h e  f i n a l  s e s s ion  given over 
t o  a considerat ion of penetrometer experiment f o r  Ranger, 
and a recommendation t h a t  Ranger 7 be employed t o  measure 
lunar  su r face  s lopes  through high r e so lu t ion  photos. (JRL, 
I O M  from H.W. Washburn t o  R.V. Meghreblian, March 22, 1963, 
JPLHF 2-1368b; and, M.R.G., "Lunar Sciences Subcommittee," 
NASA, Lunar Science Chronology, d r a f t ,  January 15, 1965, 
JPLHF 2-652; a l s o ,  Minutes of t h e  .Planetology Subcommittee 
of t h e  Space Sciences S teer ing  Committee, March 4-6, 1963, 2, 
JPLHF 2-1771.) 

A Colloquium on "The Nature of t h e  Lunar 

The Planetology Subcommitilee summarized t h e  cur ren t  under- 
s tanding of t h e  na ture  of t h e  lunar  su r face  (various hypoth- 
eses), and concluded t h a t  one of t he  most important inves- 
t i g a t i o n s  f o r  Apollo support  w a s  t h a t  of measuring t h e  s lopes 
by high r e so lu t ion  photographs i n  order  t o  ob ta in  information 
as t o  t h e  minimum s t r eng ths  of sur face  material. (Ibid., 9-11.) 

Mar. 5 A meeting w a s  held at NASA Headquarters between JPL representa t ives  
and OSS. NASA representa t ives  informed JPL t h a t  a cont rac t  f o r  a 
Ranger spacecraf t  system cont rac tor  would be awarded, an  a sole-  
source bas i s ,  t o  t he  Northrop Corporation, Northrop Space Labora- 
t o r i e s .  (NASA, le t ter  from H.E. N e w e l l  t o  W.H. Pickering, March 8, 
1963, JPLHF 2-183; and, Testimony of E.M. Cor t r igh t ,  U.S. Congress, 
Senate, NASA Authorization f o r  F i s c a l  Year 1964, 88th Congress, F i r s t  
Session, P a r t  1, S c i e n t i f i c  and Technical Programs, 1600.) The two- 
phase cont rac t  would move from Ranger support  on Block I11 and I V  t o  
fiorthrop f ab r i ca t ion  of spacecraf t  and ground support  equipment f o r  
Block V. (JPL w a s  no t  favorably disposed t o  t h e  s o l e s o u r c e  award.) : 

1 

Mar. 7 NASA obl igated $13,388,000 f o r  Ranger Block I V .  (NASA, TWX 
from E.M. Cor t r igh t  t o  R. Rodney of NASA-WOO, March 7, 1963, 
JPLHF 2-1589. ) 

Si in i la r i ty  i n  mission objec t ives  of Ranger Block I V  compared t o  
Ranger Block I11 caused se r ious  quest ions as t o  t h s  va lue  of 
t h i s  f l i g h t  series t o  be r a i sed  a t  JPL. 
t h a t  " i f  t h e r e  are one or two successfu l  Block 111 sho t s ,  t h e  
va lue  of Block I V  is extremely questionable.  I f  t h e r e  are no 
successfu l  Block 111 sho t s ,  does it make sense t o  f i r e  more 
of t h e  same machine? . . . I 1  (JPL, I O M  from D. Alcorn t o  
A. Wolfe, March 7, 1963, JPLHF 2-1578; a l so ,  NASA, memo from 
N.W. Cunningham t o  J . W .  Rosenberry, "Defini t ion of Ranger 
Block Concept," March 12, 1963, JPLHF 2-1586.) 

1 D. Alcorn a s se r t ed  

f 

s 
i 
7 
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Mar. 8 NASA announced s e l e c t i o n  of t h e  Northrop Corporation f o r  indus- 
t r i a l  support  on Ranger Blocks I11 and I V ,  and as con t r ac to r  f o r  
Ranger Block V spacecraf t .  
"NASA Selects Ranger I n d u s t r i a l  Support Firm," March 8, 1963, 
JPLHF 2-1365; and, "North.rop Ranger Award ,I1 Aviation -3 Week 
March 18, 1963, JPLHF 2-740.) 

(JPL Public  Information Release, 

I n  response t o  t h e  RA-5 F a i l u r e  Rev iew Board f ind ings ,  JPL issued 
Rev. 1- of EPD-65, Ranger Pro1 ect Policy and Requirements, which 
provided t h e  b a s i c  framework w i t h i n  which spacec ra f t  system and 
subsystem engineering, and JPL Quali ty  Assukance and R e l i a b i l i t y  
Office p a r t i c i p a t i o n  i n  p r o j e c t  act ivi t ies  would t ake  place.  
(JPL, EPD-65, Rev. 1, March 8, 1963, JPLHF 2-1547a.) (Original  
Engineering Planni-ng Document w a s  r e l eased  on January 18, 1962.) 
This document and t h e  corresponding one issued f o r  t h e  Mariner 
1964 Mars P r o j e c t  w e r e  made as similar as p o s s i b l e  i n  o rde r  t o  
maintain equivalent  high s tandards on both p ro jec t s .  

Mar. 11 JPL Contract No. 950591was awarded t o  Northrop Corporation f o r  
Phase I i n d u s t r i a l  support  on Pro jec t  Ranger. The con t r ac t  scope 
of work included personnel support  act ivi t ies  t o  JPL f o r  Ranger 
Block 111 and I V ,  i n  a d d i t i o n  t o  spacec ra f t  system con t rac to r  f o r  
Ranger Block V. (JPL, Space Programs Summary No. 37-25, Vol. I, 
f o r  t h e  period November 1, 1963 t o  December 31, 1963, 2.) 

I n  a let ter t o  D r .  S. Himmel ,  LeRC Agena Systems Manager, JPL 
Ranger P r o j e c t  Manager H.M. Schurmeier ou t l i ned  a numher of 
recommendations developed by JPL f o r  improving r e l i a b i l i t y  of 
t h e  Atlas-Agena B booster  system. 
Dra f t ,  op. c i t . ,  45; a l s o ,  Rawer Launch Vehicle I n t e g r a t i o n  
Summary, op. c i t . ,  39.) 

(JPL, Ranger History--Working 

Mar. 13 The f i r s t  s i x  Northrop engineers were assigned p o s i t i o n s  a t  JPL 
i n  support  of Ranger Block 111. 
Review of March 21, 1963, 36, JPLHF 2-1505.) 

(NASA, N.W. Cunningham, OSS 

Xar. 14  N.W. Cunningham, NASA Ranger Program Chief, issued proposed m i s -  
s i o n  ob jec t ives  f o r  Ranger Block 111 and Block I V :  
high r e s o l u t i o n  p i c t u r e s  of t h e  lunar  surface.  
m e n t s  would be c a r r i e d  on Block I V  spacecraf t .  
from N.W. Cunningham t o  H.M. Schurmeier, March 18, 1963, JPLHF 
2-182.) (See March 7, 1963.) 

t o  o b t a i n  
Secondary experi- 
(NASA, let ter 

Problems with t h e  Ranger ope ra t iona l  support  equipment ( f o r  recon- 
s t r u c t i n g  t h e  video s i g n a l )  were uncovered a t  t h e  Goldstone 



367 

1963 

Mar. 14 
cont . 
Mar. 15 

Mar. 18 

Mar. 21 

t racking s t a t i o n .  
March 14, 1963, JPLHF 2-1555.) 

(JPL, IOM from R. Heyser t o  R.L. Heacock, 

M r .  N.W. Cunningham requested NASA OSS approval f o r  use of an 
improved t e l e v i s i o n  subsystem as t h e  primary payload f o r  Ranger 
Block I V  vehicles .  D r .  G.F. Kuiper of t h e  University of Arizona 
and D r .  E.M. Shoemaker of t h e  NASA Of f i ce  of Space Sciences were 
recommended as co-experimenters. (NASA, Memo f o r  t h e  Di rec to r ,  
Of f i ce  of Space Sciences, from N.W. Cunningham, March 15, 1963, 
JPLHF 2- 69 6. ) 

NASA OSS submitted t h e  Ranger Block I V  payload recommendation t o  - 
t h e  SSSC. 
t h a t  a s p e c i a l  meeting be convened t o  consider t h e  Block I V  pay- 
load. (NASA, Minutes of Space Science S tee r ing  Committee, 
March 18, 1963, 3, JPLHF 2-1765.) 

The NASA c h a r t e r  f o r  t h e  Ranger, Mariner and F i r e  Tracking, 
Teiemetry and Communications Panel w a s  executed by the  r e s p e c t i v e  
p r o j e c t  managers. 
coordinate  t racking,  telemetry,  and communications requirements 
f o r  t hese  p r o j e c t s ,  and t o  recomend s o l u t i o n s  f o r  problems t o  
p r o j e c t  managers. 
1963.) 
Telemetry and Communications Panel," March 18, 1963, JPLHF 2-2074.) 

For lack of t i m e  and a quorum, t h e  Chairman d i r e c t e d  

* 

The purpose of this panel w a s  t o  eva lua te  and 

(The c h a r t e r  w a s  f u r t h e r  r ev i sed  on November 1, 
(JPL, "Chsrter of t h e  Ranger, Mariner and F i r e  Tracking, 

The SSSC m e t  t o  consider t h e  Ranger Block IVexperiments.  
The Committee recommended approval of t h e  Block I V  TV sub- 
System, wi th  t h e  understanding t h a t  every e f f o r t  would b e  
made t o  include as many non-visual passenger experiments as 
possible .  D r s .  Kuiper and Shoemaker were designated co- 
experimenters f o r  t h e  Block I V  TV subsystem. A dec i s ion  on 
non-visual experiments w a s  postponed pending r e c e i p t  of infor-  
mation on payload weight c a p a b i l i t y .  (NASA, Minutes of t h e  
Space Sciences Steer ing Committee, March 21, 1963, 2, JPLHF 
2-1766.) 

Missions t h a t  were being considered a t  JPL f o r  t h e  Ranger 
Block V rough landing capsule  included: 
Block 11), v i s u a l  (LSPC), and hardness (SURMEC, o r  a Langley 
penetrometer capsule).  
Meeting," March 21,  1963, JPLHF 2-1584; a l s o ,  OSS Review of 
March 21, 1963, OD. c i t . ,  35.) 

seismometer (as i n  

(Minutes of Ranger "Tuesday - Thursday 
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Mar. 22 LeRC decided t o  cont inue using the A t l a s  D boosters  i n  t h e  
Ranger P r o j e c t  through Block I V ,  r a t h e r  than r i s k  f i r s t  launches 
on a “Standard A t l a s ”  under development by GDA f o r  t h e  A i r  Force. 
(JPL, I O M  from A.W. Vogan t o  Di s t r ibu t ion ,  March 22, 1963, JPLHF 
2-1618. ) 

Mar. 25 JPL issued a document, Method f o r  Design and Engineerinn Docu- 
mentation Change Control,  which improved on t h e  e x i s t i n g  ECR 
system, and e s t ab l i shed  s p e c i f i c  change c o n t r o l  procedure i n  
conformance wi th  EPD-65. (JPL, I O M  from R.J. Parks t o  Divis ion 
Chiefs,  et. al . ,  A p r i l  5, 1963, JPLHF 2-1372.) 

Mar. 26 Dr .  Homer E. N e w e l l ,  Director  of OSS, informed XASA Uirector  
James Webb of h i s  concern with t h e  d i s i n t e r e s t  i n  space sc i ence  
i n  evidence a t  OMSP i n  Houston. He  recommended t h a t  M r .  Webb 
emphasize t h e  complementary r o l e  that engineering and sc i ence  
play f o r  each o the r  i n  space exploration. 
H.E. N e w e l l  t o  J. Webb, March 26, 1963, JPLHF 2-376.) 

(NASA memo from 

Robert Parks, A s s i s t a n t  Laboracory Director  f o r  Lunar and 
Planetary Programs, d i r e c t e d  a letter t o  D r .  S. Himmel, LeRC 
Agena Systems Manager, emphasizing t h e  very g r e a t  importance 
t h e  Laboratory a t t ached  t o  implementation of t h e  recommended 
improvements i n  t h e  Atlas/Agena out l ined i n  t h e  le t ter  of 
March 11, 1963. (Cited i n  Ranger Launch Vehicle In t eg ra t ion  
Summary, loc.  c i t . )  

Mar. 27 Discussion of p o s s i b l e  r e i n s t i t u t i o n  of terminal s t e r i l i z a t i o n  
(ethylene oxide-ETO) f o r  Ranger spacec ra f t  a t  JPL r e s u l t e d  i n  
several surveys t o  determine t h e  schedule, c o s t ,  and perfor- 
mance impact. The conclusion w a s  t h a t  ET0 probably could be 
accommodated i f  the requirement was firmed up wi th in  two 
weeks wh i l e  f u r t h e r  impact evaluations were undertaken (e.g., 
e f f e c t  of ET0 requirement on ex i s t ing  con t r ac t s ) .  (JPL, IOM 
from A.P. Bowman t o  H.M. Schurmeier, March 27, 1963, JPLHF 

i 

i 
i 

2-1556.) 1 

1 Mar. 28 NASA issued t h e  c h a r t e r  f o r  t he  Atl.as/Agena Lunar and In t e rp l ane ta ry  
Missions Panel f o r  Performance Control, T r a j e c t o r i e s ,  Guidance and 
Control, and F l i g h t  Dynamics. (JPL, I O M  from V. Clarke t o  D i s t r i -  + 

i bution,  Apr i l  1, 1963, enclosing above Charter.) I 
Mar. 29 NASA OSS d i s t r i b u t e d  i n v i t a t i o n s  t o  p o t e n t i a l  experimenters 

s o l i c i t i n g  proposals of instruments f o r  u s e  on Ranger Block I V  
TV missions scheduled f o r  f l i g h t  i n  late 1964, and on Ranger 

w ,  
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Mar. 29 
cont . Block V rough landing capsule  f l i g h t s  scheduled f o r  launch i n  

1965. 
associated with P ro jec t  Ranger, dated March 29, 1963, JPLHF 
2-1746; and, let ter,  same d a t e  t o  o the r  s c i e n t i s t s ,  JPLHF 
2-1747.) 

(NASA, let ter from H.E. N e w e l 1  t o  experimenters formerly 

During Ranger Block 111. The only remaining major design dec'sion 
March f o r  Block I11 veh ic l e s  involved t h e  backup clock f o r  t h e  TV 

subsystem, and several approaches w e r e  under evaluation. 
As i n  t h e  case of Block I1 spacec ra f t ,  weight had once 

again become a cri t ical  problem; however, t h e  problem was now 
caused by t h e  add i t ion  of new equipment and redundant systems 
i n  t h e  spacec ra f t  r a t h e r  than by f a u l t y  booster  performance 
estimates. Maximum allowable weight w a s  810 lbs . ,  and RA-6 
w a s  estimated a t  j u s t  a few pounds s h o r t  of t h i s  f i gu re .  
(JPL, Ranger Spacecraft  System Review Minutes, March 20, 1963, 
1, JPLHF 2-1313.) 

Formal. JPL approval of t h e  s p l i t  system d.sign f o r  t h e  Block 
111 TV system w a s  given RCA AED during t h e  month, and RCA be- 
gan a series of tests on t h i s  system t o  determine i ts  a b i l i t y  
t o  ob ta in  p i c t u r e s  under condi t ions of p a r t i a l  f a i l u r e .  ( T e s t i -  
mony of Kreuzer, I n v e s t i g a t i o n  of P r o j e c t  Ranger, op. c i t . ,  88.)  

Ranger Block I V .  
I V  spacec ra f t  were becoming firm, and t h e  v e h i c l e  w a s  taking 
shape as a s l i g h t l y  modified Block I11 design incorporat ing 
some passenger sc i ence  experiments t o  m e e t  t h e  requirements 
of OMSF. (See March 1, 1963.) The number of non-visual experi- 
ments was no t  y e t  f ixed with c e r t a i n t y ,  but  t h e r e  would b e  much 
less than t h e  ambitious list first considered (see February 7 ,  
1963). The number of f l i g h t  v e h i c l e s  w a s  reduced from f i v e  t o  
t h r e e  due t o  p o t e n t i a l  funding c o n s t r a i n t s  and mission s i m i l a r i t y  
with Block 111. (See March 1, 1963.) (Rough Draf t  of Ranger 
F i n a l  Report, 39-40, JPLHF 2-122; and, Ranger Spacecraft  System 
Review Minutes of March 6, 1963, 2, JPLHF 2-1313.) 

Proposed changes t o  be introduced i n t o  Block 

Ranger Block V. 
f ac s imi l e  capsule (LFC), designed t o  t a k e  d e t a i l e d  p i c t u r e s  of 
t5e luna r  su r face  a f t e r  hard landing, continued i n  progress a t  
ADF. (JPL, Space Programs S m a r v  No. 37-20, Vol. V I ,  op. c i t . ,  
13.) 
with ADF f o r  t he  seismometer capsule  f o r  t h e  purpose of evaluat ing 
Block V capsule requirements and t o  de f ine  any changes i n  t h e  
Block I1 design necessary t o  meet the requirements. With t h e s e  
exceptions,  no o the r  Block V work was  budgeted a t  t h i s  time. 
(Ranger History--Working Dra f t ,  OP. c i t . ,  36; and, JPL, I O M  
from J.D.  Burke t o  H.M. Schurmeier, March 28, 1963, JPLHF 2-1369.) 

Development of major subassemblies of l una r  

Another study and preliminary design con t r ac t  was i n i t i a t e d  

. : 
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During 
March 
cont . 

T h e  number of planned Block V veh ic l e s  w a s  e s t ab l i shed  a t  twelve, 
RA13-24 by OSS, as t h e  higher  science content i n  t h i s  group w a s  
most favorably received by t h e  s c i e n t i f i c  community. 
t o  t h e  prime capsule  payload, i t  i s  a n t i c i p a t e d  t h a t  Block V f l i g h t s  
w i l l  be  capable of ca r ry ing  a s i z a b l e  quan t i ty  of non-visual experi- 
ments similar t o  those  being considered f o r  t h e  Block I V  f l i g h t s . "  
(NASA, OSS Review of March 21, 1963, 2, JPLHF 2-1.505.) 

"In a d d i t i o n  

Apr. 1 I n  a meeting of a l l  JPL Technical Divis ion Chiefs,  a Laboratory 
decisj-on w a s  announced t h a t ,  i n  t h e  i n t e r e s t s  of quasi-project iz ing 
f l i g h t  p r o j e c t s ,  h e r e a f t e r  a l l  i nd iv idua l s  assigned from func t iona l  
JPL d i v i s i o n s  t o  f l i g h t  p r o j e c t s  could not  be ordered by t h e  div- 
i s i o n  chief  t o  another  assignment without t h e  concurrence of t h e  
F l i g h t  P ro jec t  Manager and t h e  JPL Deputy Director .  (JPL, TOM from 
B. Sparks t o  Technical Divis ion Chiefs,  Apr i l  4 ,  1963, JPLH? 2-1591; 
a l s o ,  testimony of W.H. Pickering, I n v e s t i g a t i o n  of P r o j e c t  Ranger, 
op. c i t . ,  165-166.) 

JPL Functional Spec i f i ca t ion  R3-2-110, Ranger Block 111 Space- 
c r a f t  Mission and Design Criteria w a s  issued.  
P ro jec t  Ranger w a s  e s t ab l i shed  as developing unmanned spacec ra f t  
and luna r  space f l i g h t  technology, and obtaining information 
about t he  moon. The mission ob jec t ive  f o r  Block 111 f l i g h t s  was 

b e  of b e n e f i t  t o  both t h e  s c i e n t i f i c  program and t h e  United S t a t e s  
Manned Lunar Program. 
of magnitude b e t t e r  i n  r e s o l u t i o n  than any a v a i l a b l e  earth-based 
photography." (JPL Spec i f i ca t ion  R3-2-110, A p r i l  1, 1963, 1, 2; 
see November 8, 1961.) 

The purpose of 

t o  o b t a i n  t e l e v i s i o n  p i c t u r e s  of t h e  l u n a r  s u r f a c e  which would I t  

These p i c t u r e s  should be a t  least an  order  

JPL Ranger P r o j e c t  Manager H.M. Schurmeier n o t i f i e d  N.W. 
Cunningham, Chief of the Ranger Program Of f i ce  a t  NASA Head- 
qua r t e r s ,  of h i s  preference f o r  wording mission ob jec t ives  
f o r  Ranger Block I V :  

"The primary mission of t h e  Block 4 Ranger f l i g h t s  
is t o  o b t a i n  t e l e v i s i o n  p i c t u r e s  of t h e  luna r  sur- 
f a c e  which w i l l  b e  of b e n e f i t  t o  both t h e  s c i e n t i f i c  
program and t h e  United S t a t e s  Manned Lunar Program. 
The p i c t u r e s  should b e  of higher q u a l i t y  and, i f  
appropriate ,  of d i f f e r e n t  l oca t ions  than those of 
Block 3. 
means of non-visual techniques s i g n i f i c a n t  new and 

men t and compos it ion. 'I 

The secondary mission i s  t o  ob ta in  by 

, u s e f u l  d a t a  concerning t h e  luna r  topograph, environ- 

(JPL,  TWX from H.M. Schurmeier t o  N.W. Cunningham, Apr i l  1, 1963, 
JPLHF 2-1579. ) 
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2 
Apr. 2 NASA informed JPL t h a t  f u r t h e r  cons idera t ion  w a s  being given t o  

"a s impl i f i ed  s t e r i l i z a t i o n  procedure f o r  lunar  spacecraf t .  
The major elements of t h i s  procedure are expected t o  involve 
clean-room assembly and te rmina l  s t e r i l i z a t i o n  by exposure t o  
e thylene  oxide gas i n  the  hangar at AMR. 
JPL provide t h i s  o f f i c e  wi th  information regarding t h e  s p e c i f i c  
e f f e c t s  of such a s t e r i l i z a t i o n  p l an  as they relate t o  Ranger 
and Surveyor spacecraf t  development, opera t ions ,  f a c i l i t i e s ,  
r e l i a b i l i t y ,  and cos ts . "  
Apr i l  2, 1963, JPLHF 2-1557.) 

It is requested t h a t  

(NASA, TGJX from O.W. Nicks t o  R . J .  Parks,  

D r .  Homer E. N e w e l l  informed D r .  A.R. Hibbs, Chief of t h e  A r m s  

t h e  r o l e s  of sc ience  experimenters i n  NASA f l i g h t  p r o j e c t s  wi th  
t h e  i n t e n t  t o  expand experimenter p a r t i c i p a t i o n .  "In l i n e  wi th  
t h i s  po l icy ,  w e  are expecting t o  inc rease  t h e  p a r t i c i p a t i o n  and 

series, and w i l l  be asking experimenters personal ly  t o  s i g n  of f  
on t h e  equipment and prepara t ions  f o r  t h e  f l i g h t . "  (NASA, le t ter  
from H.E. N e w e l l  t o  A.R. Hibbs, Apr i l  2 ,  1963, JPLHF 2-1590.) 

Control Study Group a t  JPL,  t h a t  NASA Headquarters w a s  reviewing 4 

r e s p o n s i b i l i t i e s  of t h e  TV experimenters i n  t h e  forthcoming Ranger 
< 

The Soviet  Union announced launch of a 1-1/2 ton unmanned space 
s h i p  towards t h e  moon, and implied t h a t  it might land a robot  
s t a t i o n  i n  prepara t ion  f o r  manned f l i g h t s .  ("Stat ion on Moon? 
Russia Blasts o f f  New Space ShoL:," Los Anpeles T i m e s ,  A p r i l  3 ,  
1963.) 
'"would send back de ta i l ed  r epor t s  on t h e  most t o p i c a l  issue-- 

Soviet  astronomer Nikolai  Kuprevich declared t h a t  Luna I V  

what t h e  moon's sur face  is l i k e . ' "  
1963. ) 

(Newsweek Magazine , Apr i l  15 , 

Apr. 3 Due t o  degradation of a Ranger Earth sensor employing a narrow 
120' look angle ,  a dec is ion  w a s  reached t o  r e tu rn  t o  t h e  o r i g i n a l  
sensor with a 180' angle  even though weight and cen te r  of g rav i ty  
problems were involved. (JPL, Ranger Spacecraf t  System Review 
Yinutes,  A p r i l  3 ,  1963, 1, JPLHF 2-1313.) (See January 25, 1963. )  

Apr. 4 Arcing problems with the  RCA TV subsystem f o r  Block I11 Rangers 
were reported a t  JPL .  
Meeting," Apr i l  4 ,  1963, JPLHF 2-1584.) 

(Minutes of Ranger "Tuesday - Thursday 

t 

Russia 's  moon-bound spacecraf t  was descr ibed by Radio Moscow as 1 

I 
two years  ahead of United States lunar  vehic les  and apparent ly  
comparable t o  the  Surveyor robot  scheduled f o r  launching i n  1965. 
(Flarvin Miles, "Moon Spacecraf t  Two Years Ahead of U.S. Vehicles,  

i 
Russians Boast," Los Angeles T i m e s ,  Apr i l  4 ,  1963.) 4 

t 
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Apr. 5 I n  response t o  a NASA request  (April  2 ,  1963) t h e  JPL Ranger 
P ro jec t  Of f i ce  prepared a sun ai:? of Ranger s t e r i l i z a t i o n  
experience f o r  JPL  management. 
Of f i ce  t o  D r .  F.E. Goddard, Apri l  5, 1963, JPLHF 2-1559b.) 

(JPL, I O M  from Ranger P r o j e c t  

Tass News  Agency reported t h a t  Luna I V  would pass c l o s e  to t he  
moon but would not  land. 
are being c a r r i e d  aboard the  Lura I V  s t a t i o n  are necessary f o r  
t h e  r e a l i z a t i o n  of f u r t h e r  f l l g h t s  under t h e  program worked out 
f o r  t he  exp lo ra t ion  of t h e  moon," t he  o f f i c i a l  news agency s a i d .  
("Lunik I V  W i l l  M i s s  Moon, Russia Says," Los Angeles T l m e s ,  
A p r i l  5, 1963.) "Radio Moscow cancelled a s p e c i a l  program en- 
t i t l e d  'H i t t i ng  t h e  Moon' and broadcast  m u s i c  ins tead.  Though 
t h a t  old d e v i l  moan appeared t o  be plaguing Russia as i t  had 
t h e  United S t a t e s  Ranger program, the  Russians were secretive 
as ever." 

"Experiments and observat ions which 

(Newsweek, A p r i l  15, 1963.) 

JPL e s t ab l i shed  an Advanced Technical Studies  Off ice  t o  d i r e c t ,  
coordinate,  and o r i g i n a t e  advanced mission s t u d i e s  i n  t h e  areas 
of unmanned luna r  and planetary explorat ion,  
W.H, Pickering, I n v e s t i g a t i o n  of P ro jec t  Ranper, OP. c i t , ,  166 . )  

(Testimony of 

Apr. 8 NASA issued t h e  formal wording f o r  Ranger Block I V  ob jec t ives :  
'I The arimary ob jec t ive  of t h e  Ranger Block I V  f l i g h t s  
is t o  ob ta in  t e l e v i s i o n  p i c t u r e s  of t h e  luna r  s u r f a c e  which 
w i l l  be of s c i e n t i f i c  s ign i f i cance ,  and which w i l l  con t r ibu te  
t o  t h e  United S t a t e s  manned luna r  landing program. 
p i c t u r e s  should be of higher q u a l i t y  than those of Block 111 
and should provide coverage of as many sites as poss ib l e  
wi th in  t h e  Ranger spacec ra f t  capab i l i t y .  

v i s u a l  techniques s i g n i f i c a n t  new and use fu l  d a t a  concerning 
t h e  luna r  topography, environment, and composition." 

These 

The secondary ob jec t ive  is  t o  o b t a i n  by means of non- 1 1 (NASA, le t ter  from N.W. Cunningham t o  H.M. Schurmeier, Apr i l  8, 
1963, JPLHF 2-697.) (See Apri l  1, 1963.) 

Apr. 8-9 A series of meetings were held a t  SPL with NASA, JPL ,  and 
experimenter p a r t i c i p a n t s ,  concerning s e l e c t i o n  of non-visual 
passenger sc i ence  f o r  Ranger Block I V .  Most of t he  experi- 
ments considered were those planned previously f o r  Ranger 
Block 111. Weight problems again m i l i t a t e d  aga ins t  a l a r g e  4 

4 

s e l e c t i o n ,  and M r .  N.W. Cunningham subsequently recommended 
i n  favor of t he  JPL Pro jec t  choice; namely, t h e  gamma-ray 
spectrometer and pulse  radar .  (NASA, memo from N.W. Cunningham 
t o  0.d. Nicks, Apr i l  12,  1963, JPLHF 2-698.) 
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Apr. 9 President  John F. Kennedy, i n  a memo t o  Vice-president Lyndon 
B. Johnson, requested information from the  National Space 
Council on t h e  b e n e f i t s  of and suggested f u t u r e  course f o r  
t he  United S t a t e s  space program and, i n  p a r t i c u l a r ,  asked t o  
what ex ten t  t h e  program could be reduced beginning i n  ET 1964 
t h a t  would no t  a f f e c t  P r o j e c t  Apollo. Responding t o  t h i s  re- 
quest a few days later, NASA OSS i nd ica t ed  t h a t  a reduct ion i n  
Funds f o r  Pioneer, Mariner B and Mariner C would no t  d i r e c t l y  
a f f e c t  t he  Apollo program, although i t  would r e s u l t  i n  s e r ious  
setbacks f o r  deep space explorat ion and t h e  s c i e n t i f i c  commu- 
n i t y .  (Memo, President  Kennedy t o  Vice-president Johnson, re- 
questing irrformation from t h e  Natfonal Space Council on t h e  
b e n e f i t s  o f ,  and f u t u r e  course f o r ,  t h e  United S t a t e s  space 
program, A p r i l  9 ,  1963, JPLHF 2-333; and NASA, Memo from t h t  
Director ,  Lunar and Planetary Progranis, t o  t h e  Di rec to r ,  Pro- 
gram Review and Resources Management, Subject:  Response t o  
Questions f o r  Letter t o  t h e  P res iden t ,  Apr i l  17 ,  1963, JPLHF 
2-333a. ) 

JPL issued t h e  cha r t e r  f o r  t h e  combined Quality Assurance and 
R e l i a b i l i t y  Office.  (See March 8 ,  19G3.) This a c t i o n  a l s o  
formalized t r a n s f e r  of t he  Component P a r t s  Evaluation Group of 
t he  Guidance and Control Analysis and I n t e g r a t i o n  Sect ion t o  
the  Quality Assurance and R e l i a b i l i t y  Office.  (JPL, I O M  from 
W.ri. Pickering t o  Di s t r ibu t ion ,  Apr i l  9 ,  1963, JPLHF 2-441.) 

Apr. 10 Ranger P r o j s c t  i n t e r n a l  operat ions p r i o r i t y  w a s  issued a t  JPL: 
1. Block ZII primary ob jec t ive  
2.  Block I V  
3. Block V 
4 .  Block I V  non-visual experiments 
5, Block V ‘I 

I 1  I t  

I 1  11 

11 I 1  

(JPL, Minutes of t h e  Ranger Ei-weekly P r o j e c t  Meeting, A p r i l  10, 
1963, JPLHF 2-1573.) 

Apr. 11 RCA had undertaken tests i n  an attempt t o  r e so lve  the  a rc ing  
A JPL r e p r e s e n t a t i v e  was t o  be problem i n  t h e  TV subsystem. 

assigned t o  monitor these tests; RCA recommended a shake tes t  
of t h e  complete TV subsystem. 
P ro jec t  Meeting Minutes, Apr i l  11, 1963, JPLHF 2-1584.) 

(JPL, Ranger “Tuesday - Thursday” 

A JPL study of t he  c o s t  and schedule imp l i ca t ioas  of i n s t i -  
t u t i n g  t e r n i n a l  s t e r i l i z a t i o n  wi th  ethylene oxide gas i n  
P r o j e c t  Ranger--including s t e r i l i z a t i o n  p r i o r  t o  t y a e  approval 
tests t o  determine e f f e c t s  on spacec ra f t  r e l i a b i l i t y - r e s u l t e d  
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Apr. 11 
cont . i n  a c o s t  estimate by t h e  Ranger P r c j e c t  Manager of $.5-to-1 

mi l l i on  d o l l a r s  and a schedule s l i p  from one t o  tvo  months. 
(JPL, I O M  from A. Bowman/J. Schlue t o  H. Schunneier, A p r i l  11, 
1963, JPLliF 2-1560.) (See Apr i l  2, 1963.) 

Apr. 13 An e d i t o r i a l  "Race t o  t h e  Moon," appearing i n  The New Republic, 
observed t h a t  growing opposi t ion t o  P ro jec t  Apollo w a s  espe- 
c i a l l y  apparent i n  t h e  s c i e n t i f i c  community which doubted t h a t  
t he re  w a s  any s u b s t a n t i a l  value i n  sending a man t o  t h e  moon. 
It concluded t h a t  "so long as P ro jec t  Apollo continues t o  
dominate t h e  NASA budget, pure sc i ence  m u s t  w a i t . "  (See March 26, 
1963. ) 

Apr. 15 The NASA Space Sciences S tee r ing  Committee approved t h e  OSS 
recommendation to use a Gamma Ray Spectrometer and Pulse  Radar 
as t h e  two passenger sc i ence  experiments on Ranger Block I V  
vehicles .  Other non-visual experiments recommended by t h e  JPL 
Space Sciences Divis ion (a Fluxgate Magentometer and Search Coil  
Magnetometer, D r .  E.J. Smith) were r e j ec t ed .  (NASA, Minutes of 
Space Sciences Steer ing Committee meeting, A T r i l  15, 1963, 1-3, 
JPLHF 2-1768; and, as reported i n  NASA memo from N.W. Cunningham 
t o  H.E. N e w e l l ,  Apr i l  19, 1963, JPLHF 2-699; a l s o ,  letter from 
H.E. N e w e l l  t o  W.H. Pickering, June 13, 1963, JPLHF 2-291; and, 
Ranger Spacecraf t  System Review Minutes, Apr i l  17,  1963, JPLdF 
3-1313.) (See Marc?. 21 and Apr i l  8-9, 1963.1 

Missi les  and Rockets mggazine reported t h a t  t he  NASA i n t r a -  
agency r e p o r t  on mission r o l e s  f o r  f i e l d  c e n t e r s  favored ex- 
pansion of GSFC tasks t o  include port ions of t b e  Mariner and 
Voyager deep space f l i g h t  p r o j e c t s  p re sen t ly  assigned t o  JPL. 
("Goddard Management May Expand," Missiles and Rockets, A p r i l  15, 
1963. ) 

Apr. 19 The Abelson e d i t o r i a l  "Manned Lunar Landing" appeared i n  Science , 
and s t i r r e d  a controversy. Of a l l  t h e  j u s t i f i c a t i o n s  f o r  P ro jec t  
Apollo, only s c i e n t i f i c  inquiry w a s  determined adequate, and " the 
s c i e n t i f i c  exploracion of t h e  moon has been accorded a secondary 
p r i o r i t y  i n  t h e  lunar  program. . . . ' I  Abelson urged more emphasis 
on unmanned s c i e n t i f i c  l una r  exploiat ion,  and a reevaluat ion of 
program p r i o r i t i e s .  
Science, 259, Apr i l  19,  1963, JPLHF 2-1793.) 

(P.H. Abelson, "Manned Lunar Landiitg," Vol. 140, 

Apr. 20 Speaking before  the  American Society of Newspaper Ed i to r s ,  D r .  Homer 
E. Newell, Director  of t h e  NASA Office of Space Sciences,  emphasized 
t h a t  "space sc i ence  is simply science done i n  space. . . . D i s -  
cussion frequent ly  c e n t e r s  on whether t h e  motivatio? should be 
simply t o  advance knowledge, o r  pr imari ly  t o  sow t h e  seeds f o r  
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Apr. 20 f u t u r e  app l i ca t ions ,  o r  pr imari ly  t o  support  t h e  manned f l i g h t  
cont . prograin, o r  pr imari ly  t o  support  t h e  m i l i t a r y  e f f o r t .  Such dis-  

cussions tend t o  i n d i c a t e  t h a t  t h e  sc i ence  program would be d i f -  
f e r e n t  i f  t h e  motivation w a s  d i f f e r e n t .  However, i t  is our con- 
v i c t i o n  t h a t  t h e  kind of research t h a t  b e s t  supports any of t hese  
ob jec t ives  i s  a good sound s c i e n t i f i c  program." ( A s  r ep r in t ed  i n  
Comment on t h e  National Space Program, op. c i t . ,  B-2 through B-4, 
and B-121.) (See March 26, 1963.) 

Apr. 22 M r .  N.W. Cunningham, Ranger Program Chief i n  NASA OSS, began 
submicting weekly s t a t u s  r e p o r t s  on t h e  progress  of P r o j e c t  
Ranger t o  NASA Associate Administrator D r .  Roberts Seamans, Jr. 

JPL requested a comprehensive JPL-LeRC design review of t h e  
Atlas-Agena launch v e h i c l e  system f o r  P ro jec t  Ranger as soon 
as i t  w a s  p r a c t i c a l .  (TWX message tD D r .  S.C, Himmel  c i t e d  i n  
Ranger Histmy--Working Draf t ,  op. c i t . ,  46.) 

d 

- 
Apr. 23 Phase I of JPL Contract No. 950591 with t h e  Northrop Corporation 

f o r  support  on P r o j e c t  Ranger w a s  d e f i n i t i z e d  by t h e  e recu t ion  
of Modification 1. (NASA, memo f r o n  N.W. Cunningham t o  R.C. T 

Semans, Weekly S t a t u s  Report No. 2 - Ranger Program, May 1, 
1963, 2, JPLHF 2-708.) 

Apr. 24 JPL n o t i f i e d  NASA Headquarters t h a t  s t u d i e s  of r e i n s t i t u t i n g  
termical ethylene oxide s t e r i l i z a t i o n  of Ranger veh ic l e s  had 
been concluded: "The f indings are t h a t  i n  order not  t o  
compromise r e l i a b i l i t y ,  a Lardware q u a l i f i c a t i o n  program must 
be c a r r i e d  out i n  both a TA and FA sense. This involves a I 

month delay. The c o s t  of t hese  e f f o r t s  might run  one-half 
t o  one m i l l i o n  d o l l a r s  and, inasmuch as the  ob jec t ives  of and 
j u s t i f i c a t i o n  f o r  b t e r i l i z a t i o n  are very nebulous, i t  is  not  
f e l t  t h a t  delay is  j u s t i f i e d  and it  is s t rong ly  recommended 
not  t o  r e i n s t i t u e e  terminal s t e r i l i z a t i o n . "  
from R.J. Parks t o  O.W. Nicks, Apr i l  24, 1963, JPLHF 2-307.) 
(See A p r i l  2 ,  1963.) 

D r .  Colin S .  Pi t t endr igh ,  Professor of Biology a t  Pr inceton 
University,  " told t h e  National Academy of Sciences today t h a t ,  
i n  viet-  of t h e  ' p r e s t i g e  races '  t h i s  country was relaxing pro- 
v i s ions  f o r  s t e r i l i z a t i o n  of veh ic l e s  s en t  t o  the  moon." However, 
D r .  P i t t end r igh  did not o?pose relaxing these  requirements on 
P ro jec t  Ranger. (New York T i m e s ,  A p r i l  24,  1963; and, Walter 
Sul l ivan,  "Moon 'Race' Held t o  Ignore Germs," New York Times,  
Apri l  25, 1963.) 

.I 

thorough gassing, which i n  t u r n ,  w i l l  involve a one t o  two j 

(JPL, l e t te r  

+ 

f 

i 
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Apr. 25 I n  a TWX t o  NASA Headquarters, JPL Ranger 2 r o j e c t  Manager 
H.M. Schurmeier reaffirmed JPL's p o s i t i o n  concerning t h e  
importance of e s t a b l i s h i n g  mission o b j e c t i v e s  and p r i o r i t i e s  
a t  t h e  earliest poss ib l e  time: 

The mission ob jec t ives  are t h e  guiding statement f o r  "1. 
a l l  elements of t h e  p ro jec t .  They should be clear, concise,  
and unambiguous. I f  they are unclear  o r  f a i l  t o  r e so lve  
known i s sues ,  then var ious people o r  organizat ions w i l l  
necessa r i ly  i n t e r p r e t  them d i f f e r e n t l y  and as a r e s u l t ,  
confusion, i ne f f i c i ency ,  misunderstanding, and o f t en  hard 
f e e l i n g s  w i l l  re ign.  
2. 
s t a t e d  i n  t h e  proper p r i o r i t y  order  o r  i f  they are equal  
i t  should be so s t a t e d .  I f  they are made equal it must - 
be on t h e  b a s i s  of having e s t ab l i shed  t o  a reasonable 
accu ra t e  degree t h a t  t h e  t o t a l  set of ob jec t ives  a r e  indeed 
compatible wi th  a l l  of t h e  p r o j e c t  cons t r a in t s .  
3. The p r o j e c t  manager's main job  is  t o  properly c o n t r o l  
and trade-off t h e  fou r  p r o j e c t  parametezs--mission o b j e c t i v e s  
( i n  t h e  sense of t echn ica l  accomplishments) schedule,  c o s t ,  
and r e l i a b i l i t y .  
down t h e  schedule and c o s t  w i th  g r e a t  p rec i s ion ,  but  l e t  
t h e  mission ob jec t ives  wander. 
p r o j e c t  manager has a very d i f f i c u l t  t i m e  obtaining accu ra t e  
advice p e r t i n e n t  t o  necessary dec i s ions ,  making o r  arranging 
f o r  t hese  decis ions,  and implementing t h e  decis ions.  
4. As problems arise throughout t h e  course of a p r o j e c t  
during design, f a b r i c a t i o n ,  test, and operat ions,  t h e  m i s -  
s i o n  ob jec t ives  should be r e f e r r e d  t o  as an  aid--in f a c t ,  a 
con t ro l l fng  c r i t e r i a - - fo r  t h e  proper trade-off i n  s p e c i f i c  
decis ions.  A case i n  po in t ,  I be l i eve ,  e x i s t s  now on t h e  
Block 4 Rangers. I f ,  f o r  example, t h e  gamma ray d a t a  w e r e  
t h e  primary mission ob jec t ive ,  and t h e  TV w a s  secondary, 
then possibly t h e  weight p re sen t ly  a l loca t ed  t o  t h e  mid- 
course c a p a b i l i t y  improvement, should be a l l o c a t e d  t o  a 
boom f o r  t h e  gamma ray experiment." 

I f  t h e r e  are mul t ip l e  o b j e c t i v e s  they should e i t h e r  b e  

There is a danger and tendency t o  t i e  

The r e s u l t  is t h a t  t h e  

(JPL, TWX from H.M. Schurmeier t o  W. Jakobowski and N.W. Cunningham, 1 
A p r i l  25, 1963, JPLHF 2-1593.) 

! 
I n  a review of FY 1964 reprogLamming, NASA OSS Deputy Director  
Edgar Cor t r igh t  observed t h a t  t h e  Ranger hard-lander (Block V) 
had become e s s e n t i a l l y  a back-up f o r  t h e  Surveyor i n  1965, and 
t h a t  a d d i t i o n a l  d a t a  po in t s  obtained by t h e  impacter technique 
(Block IV) might not  be worth t h e  a d d i t i o n a l  c o s t ,  e spec ia l ly  
i f  t h e  Soviet  Union furnished d a t a  via a s o f t  landing. On t h e  
o the r  hand, he observed, "one success fu l  [ l una r ]  o r b i t e r  i c  

i 
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Apr. 25 worth dozens of success fu l  Ranger TV impacters." I n  l i g h t  of 
cont . t hese  considerat ions,  M r .  Cortr ight  recommended cance l l i ng  

Ranger Block I V ,  continuing Block V a t  a low l e v e l ,  and i n i t i -  
a t i n g  a luna r  o r b i t e r  p ro j ec t  t o  commence i n  FY 1964. (NASA, 
I O M  from E.M. Cor t r igh t  t o  H.E. N e w e l l ,  Subject: Recommended 
Reprogramming Withig t h e  Off ice  of Space Sciences,  A p r i l  25, 
1963, JPLHF 2-1774.) 

During t h e  OSS monthly review, N.W. Cunningham indicated t h a t  
a l l  Rangers, including Blocks I11 and I V ,  u t i l i z e d  L-Band 
communications equipment. 
(Interdepartmental  Radio Advisory Committee) s p e c i f i e s  t h a t  
conversion t o  S-Band w i l l  be accomplished by January 1, 1965. 
The Ranger spacec ra f t  can b e  q u i t e  r e a d i l y  converted; however, 
some quest ion e x i s t s  i f  an S-Band transmitter s m a l l  enough and 
rugged enough t o  be compatible wi th  t h e  hard-landing capsule  I s  
f e a s i b l e .  

"NASA's agreement wi th  t h e  IRAC 

W e  are working with JPL and OTDA on t h i s  problem." 
(NASA, O S S  Review of A p r i l  25, 1963, JPLHF 2-1505.) _- 

M r .  Robert J. Parks, JPL Director  of Lunar an6 Planetary Pro- 
grams, announced pub l i c ly  t h a t  s t e r i l i z i n g  l-Jnar pLobes "may 
be abandoned," b u t  t h a t  planetary probes d e f i n i t z l y  would b e  
s t e r i l i z e d  t o  prevent contamination. 
i z a t i o n  of Lunar Probes May be Halted," Los Angeles Times, 
Apr i l  26, 1963.) 

(Marvin Miles, "S te r i l -  

Apr. 26 NASA Headquarters, O S S ,  informed JPL of t e n t a t i v e  approval f o r  
t h e  SSSC approved non-visual passenger sc i ence  experiments f o r  
Ranger Block I V  missions,  RA-10, 11, and 12. 
gamma-ray spectrometer,  D r .  James Arnold, UCSD, P r i n c i p a l  

They were t h e  

Inves t iga to r ;  aiid p u l s e  radar ,  D r .  Walter E. Brown, Jr., JPL. 
I n  g ran t ing  t e n t a t i v e  approval, however, D r .  N e w e l l  of O S S  

'? 

? 
? 

r e i t e r a t e d  h i s  p o s i t i o n  concerning t h e  importance of t h e  sc i ence  
content i n  unmanned space f l i g h t  p ro jec t s :  

" In  its review of t h e s e  experinionts, t h e  Space Sciczcss  
Steer ing Committee had c e r t a i n  r e se rva t ions  about t h e  pay- 
load i n  general  and t h e  r ada r  experiment ic p r t i c u l a r .  
The general  r e se rva t ion  concerned t h e  subordinate  r o l e  i n  
which t h e  non-visual experiments have been placed as a 
r e s u l t  of t h e  e s t ab l i shed  ob jec t ives  f o r  t hese  f l i g h t s .  
While I concur i n  t h e  importance of t h e  t e l e v i s i o n  system, 
it should be recognized t h a t  w e  have not de-emphasized t h e  
importance of obtaining s c i e n t i f i c  measurements which can 
b e  provided by non-visual experiments. 
t h e s e  r e se rva t ions ,  w e  w i l l  want t o  d i scuss  poss ib l e  ruodi- 
f i c a t i o n s  t o  t h e  e x i s t i n g  ob jec t ives  with your Ranger Pro- 
j e c t  management." 

4 

I: 

i f 

I n  t h e  l i g h t  of 

(NASA, l e t t e r  from H.E. N e w e l l  t o  W.H. Pickering, Apr i l  26, 1963, 
JPLHF 2-180.) 
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Apr. 26 
cont . I n  response to  quest ions of Senator Margaret Chase Smith, 

during testimony be fo re  t h e  Senate Committee on Aeronautical  
and Space Sciences,  NASA Associate  Administrator D r .  R.C. 
Seamans Jr. submitted answers f o r  t h e  record showing t h a t  no 
formal s t e r i l i z a t i o n  procedures were i n  e f f e c t  for unmsmed 
luna r  spacec ra f t  s i n c e  t h e r e  w a s  now a consensus among sc i en t i s t s - -  
n a t i o n a l l y  and internat ional ly-- that  t h e  l u n a r  environment w a s  
t oo  h o s t i l e  f o r  any v i a b l e  microorganisms t o  survive.  Neverthe- 
less, NASA would minimize contamination through t h e  use  of assembly 
techniques i n  c l ean  rooms and under environmental condi t ions 
similar t o  s u r g i c a l  operat ing f a c i l i t i e s .  L i k e w i s e ,  f o r  t h e  
Apollo l u n a r  f l i g h t  program, NASA had no p l ans  f o r  s t e r i l i z i n g  
manned v e h i c l e s  t o  t h e  moon. (Testimony of R.C. Seamans Jr., 
NASA Authorization f o r  F i s c a l  Year 1964, op. c i t . ,  598.) 

Apr. 29 Dr .  Joseph F. Shea, D e p t y  Di rec to r  f o r  Systems a t  t h e  X4SA 
Of f i ce  of Manned Space F l i g h t ,  declared t h a t  s t e r i l i z a t i o n  of 
t h e  Ranger payload had beeu a contr ibut i r tg  f a c t o r  i n  t h e  
problems of t h a t  program, and t h a t  t h e  Apollo payload would 
no t  be s t e r i l i z e d  because " s t e r i l i z a t i o n  is a n t a g o n i s t i c  t o  
r e l i a b i l i t y .  I' 

Technology, Apr i l  29, 1963, p. 26.) 
("Ranger S t e r i l i z a t i o n ,  I' Aviation Week & Space 

During 
Apri l  

Ranger Block 111. 
sonnel  a t  JPL under Phase I support ,  wi th  an  a d d i t i o n a l  30 
people assigned t o  Ranger a t  Northrop. 
Phase I1 e f f o r t  was  scheduled f o r  Ju ly  1, 1963. (NASA, OSS 
Review of A p r i l  25, 1963, l o c .  c i t . )  

Northrop had now assigned 37 t echn ica l  per- 

D e f i n i t i z a t i o n  of t h e  

During t h e  month t h e  new Mark I V  s o l a r  panels underwent environ- 
mental type approval (TA) tests i n  v i b r a t i o n ,  temperature, vacuum 
and humidity. (JPL, Space Progrzms Summary No. 37-22, Vol. VI, 
f o r  t h e  period May 1, 1963 t o  J u l y  31, 1963, 8-9.) 
gram, begun i n  mid-1962, w a s  brought t o  a s a t i s f a c t o r y  conclusion 
ind ica t ing  t h a t  Lhere were no unknown or uncompatible problan 
areas i n  the  new Block 111 spacec ra f t  design. (Ranger History-- 
Working Dra f t ,  op. c i t . ,  42.) A l l  Ranger spacec ra f t  e l e c t r i c a l  
conversion equipment w a s  e i t h e r  reprocured o r  completely reworked 
f o r  Block 111. (JPL, Space Programs Summary No. 37-21, Vol. I, 
f o r  t h e  period March 1, 1963 t o  Apr i l  3 3 ,  1963, 23.) The STM 
an? TCM programs continued i n  process during t h e  i n i t i a l  period 
of t h e  Block 111 development. 

The DEV pro- 
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During 
Apr i l  
cont . 

RCA reported development of a new technique of erase sild prepa- 
r a t i o n  f o r  exposure u t i l i z i n g  a rapid-scanning beam f o r  t he  
Block 111 ful l -scan cameras. 
improvement i n  camera performance as it  reduces t h e  r e s i d u a l  
image a f t e r  erase t o  less than  5%. . . .I1 ( Ib id .  , 57-58.) 

The f i r s t  i n t e r f a c e  tests w e r e  run a t  t h e  Goldstone t r a c k f a g  
s t a t i o n  between t h e  DSIF and t h e  Ranger P-CA TV ground recon- 
s t r u c t i o n  e l e c t r o n i c  equipment. However, t h e  Goldstone para- 
metric ampl i f i e r  f a i l e d  and forced termination of t h e  tests. 
(JPL, Minutes of Apr i l  15 meeting of Ranger Bi-weekly P r o j e c t  
Meeting, JPLHF 2-1573; and, ION from R. Heyser t o  R. Heacock, 
Apr i l  29, 1963, JPLHF 2-1595.) (See March 1 4 ,  1963.) 

"This development is  a s i g n i f i c a n t  

Ranger Block I V .  RCA w a s  given a go-ahead on procurement of 
long l ead  items and c e r t a i n  study con t r ac t s  f o r  t h e  Block I V  
TV system. 
Minutes of Apr i l  11, 1963, JPLHF 2-1584.) Plans c a l l e d  f o r  
using an improved booster  system employing an A t l a s  I) and a 
standard Agena U secoud s t age .  

(JPL, Ranger "Tuesday - Thursday" P r o j e c t  Meeting 

The Ranger spacec ra f t  w a s  i n  t h e  development s t a g e  p r i o r  t o  
design f r eeze ;  design reviews w e r e  continued. E s s e n t i a l l y ,  
t h e  v e h i c l e  w a s  t h e  same as Block I11 wi th  t h e  add i t ion  of 
t h e  two non-visual experiments. The f i r s t  of these,  t h e  radar  
ranging altimeter experiment, w a s  designed t o  (1) provide an 
e l e c t r o n i c  p r o f i l e  of c e r t a i n  luna r  s u r f a c e  c h a r a c t e r i s t i c s ,  
and (2) v e r i f y  t h e  design of an altimeter t o  generate  a fuzing 
s i g n a l  f o r  t h e  e - e c t a b l e  capsule  planned f o r  Block V space- 
c r a f t .  The gamma ray spectrometer would sense gamia r a d i a t i o n  
i n  c i s l u n a r  space as w e l l  as i n  t h e  near v i c i n i t y  02 t h e  moon, 
e spec ia l ly  f o r  t h e  purpose of determining t h e  spectrum of r ad i -  
a t i o n  emanating from t h e  lunar  surface.  (JPL, Space Programs 
Summary No. 37-21, Vol. I ,  op. c i t . ,  13-14, 19.) 

Ranger Block V, 
and s t u d i e s  a t  ADF. JPL had determined t h a t  Phase I1 of the  
Northrop c o n t r a c t  should inc lude  all spacec ra f t  design, fab- 
r i c a t i o n ,  test and checkout operat ions by Northrop as it assumed 
r e s p o n s i b i l i t y  f o r  Block V development. (JPL, FY 1964 P r o j e c t  
Guidelines,  R . J ,  Parks,  Apri l  1, 1963, JPLHF 2-429.) 

Work continued on capsule component development 

: 

NASA Residency a t  JPL. M r .  Paul  Ross replaced M r .  Robert Rodney 
as NASA r e s i d e n t  a t  JPL. (See During February, 1962.) 

k 
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May 1 Concerning P r o j e c t  Ranger, NASA Associate  Administrator Robert 
Seamans, Jr., was n o t i f i e d  t h a t  ''a problem has a r i s e n  i n  t h e  
RCA t e l e v i s i o n  system which has been r e f e r r e d  t o  as 'multi- 
pacting. '  This  phenomenon is  produced only when t h e  system is 
operat ing under vacuum and r e s u l t s  i n  e l e c t r i c a l  a r c ing  wi th in  
t h e  connectors. No ready s o l u t i o n  has been suggested f o r  t h i s  
problem. However, i f  a connector redesign is recommended, i t  
w i l l  create a poss ib l e  two-month delay i n  t h e  de l ive ry  of t h e  
RF hardware." (NASA, memo from N.W. Cunningham t o  R.C. Seamans, 
"Weekly S t a t u s  Report No, 2, Ranger Program," May 1, 1963, JPLHF 
2-708; a l s o ,  Space Programs Summary No. 37-21, Vox, V I ,  f o r  t he  
period March 1, 1963 t o  May 31, 1963, 4.) (See A p r i l  4 and 11, 
1963.) 

BCA informed JPL t h a t  i t  had developed a method f o r  reducing 
power to ease t h e  a rc ing  problems i n  t h e  TV subsystem f o r  
Block 111 Rangers. 
System Review, May 1, 1963, JPLHF 2-1313.) 

(JPL, Minutes of t h e  Ranger Spacecraft  

NASA LeRC began deal ing d i r e c t l y  wi th  Lockheed f o r  Agena second 
s t a g e  booster  veh ic l e s  and w a s  no longer required t o  work through 
t h e  USAF. (JPL, Minutes of t h e  Ranger Bi-weekly P ro jec t  Meeting, 
Apr i l  2, 1963, JPLHF 2-1573.) 

May 2 The Ranger TV Subsystem Quarterly R e v i e w  was  held a t  RCA 
f a c i l i t i e s  i n  Princeton, New Jersey. Among var ious a c t i o r s  
taken, RCA announced t h a t  i t  would expedi te  procurement of 
high power RF test equipment and devote maximum a t t e n t i o n  t o  
a so lu t ion  of t h e  a rc ing  problems. M r .  T. Breedon ind ica t ed  
t h a t  t h e  procurement and tes t  cyc le  would consune 45 days, 
and did not provide much time t o  e s t a b l i s h  f u l l  confidence i n  

from J.J. Nielsen t o  H.M. Schurmeier, Minutes of Ranger TV Sub- I 

System Quarterly Review, Princeton. New Jersey,  May 2, 1963, 1,4, 

t3e TV system p r i o r  t o  de l ive ry  of f l i g h t  u a i t  U1. (JPL, I O M  ! 

JPLHF 2-1607.) 

JPL issued p o l i c i e s  and organizat ional  r e s p o n s i b i l i t i e s  f o r  
spacec ra f t  viedo ground da ta  processing a t  t h e  Laboratory. 
(JPL, I O M  from R.J .  Parks t o  Di s t r ibu t ion ,  May 6 ,  1963, JPLHF 
2-1597. ) 

JPL  issued EPD-154, P r o j e c t  Description, Spacecraft  System Con- 
t rac t ,  Ranger Block V, which described the p r o j e c t ,  t a sks ,  and 
requirements placed upon the  spacec ra f t  system con t rac to r  by JPL,  

i 
I 
\ 
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JPL requested a proposal from Northrop on Phase I1 a c t i v i t y  
f o r  a complete Block V spacec ra f t  system development program 
defined by EPD-154. (JPL, Rawer Block V P ro jec t ,  op. ci t . ,  
40.) 

May 13 H.M. Schurmeier e s t ab l i shed  a Design Review Board t o  examine 
t h e  DSIF and SFO systems f o r  P r o j e c t  Lnger;  t h e  review w a s  
planned f o r  May 27. (JPL, I O M  frcm H.M. Schurmeier t o  M.S. 
Johnson/N.A. Renzet t i ,  May 13, 1963, JPLHF 2-1599.) 

A dec i s ion  w a s  reached t o  exclude t h e  Block V s u r v i v a l  sphere 
(impact limiter, capsule and experiment) from the scope of work 
of t h e  spacec ra f t  system con t rac to r ;  hardware t o  b e  procured by 
JPL d i r e c t l y  from t h e  capsule  con t r ac to r .  
P ro iec t ,  op. c i t . ,  45.) 

(Ranper Block V 

May 14 JPL issued EPD-156 (superseding EPD-401, TV Subsystem Require- 
ments f o r  Ranger Block 111. 
obtaining " t e l e v i s i o n  p i c t u r e s  of t h e  iuna r  s u r f a c e  which w i l l  
b e  of b e n e f i t  t o  both t h e  s c i e n t i f i c  program and t h e  United 
S t a t e s  Manned Lunar Program. 
an  order  of magnitude b e t t e r  i n  r e s o l u t i o n  than any a v a i l a b l e  
Earth-based photography . " 

Mission o b j e c t i v e s  spec i f i ed  

These p i c t u r e s  should be a t  least 

May 14-15 A design review of t h e  Ranger TV payload communications sub- 
system w a s  he ld  a t  RCA-AED i n  Hightstown, New Je r sey ,  and con- 
s idered t h e  changes and improvements involved wfth t h e  new 
s p l i t  system, as w e l l  as t h e  RF a rc ing  problems. 
from D. Kindt/C.J. Bennett t o  RCA, May 9, 1963, JPLHF 2-1551.) 

(JPL, TWX 

May 15 Quality Assurance n o t i f i e d  t h e  JPL Ranger P r o j e c t  Off ice  of 
s e r ious  shortcomings i n  t h e  Nortronics dse lopment  of t h e  
Ranger CC&S f o r  Block IV veh ic l e s .  (JPL, I O M  from J . W .  Bott  
t o  W. Sco t t ,  May 16, 1963, JPLHF 2-1600.) 

NASA Administrator M r .  James E. Webb took i s s u e  pub l i c ly  wi th  
prominent i nd iv idua l s  who had r ecen t ly  c r i t i c i z e d  the  space 
program i n  general  and t h e  manned luna r  program i n  p a r t i c u l a r .  
H e  suggested t h a t  some s c i e n t i s t s  saw s i n g l e  motives f o r  
exploring space,  i n  i s o l a t i o n  from o the r  considerat ions,  and 
compounded t h e  e r r o r  by "adopting a narrow and s u p e r f i c i a l  
view of t h e s e  motives, t h e  misgivings become magnified out  of 
a l l  proport ion t o  r e a l i t y .  . . .I' Webb w a s  e spec ia l ly  cr i t ical  

i 
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May 15 
cont. 

of t h e  r e s u l t a n t  confusion stemming from these  c o n f l i c t i n g  view- 
points.  He took i s s u e  with r ecen t  comments by Warren Weaver, Vice 
President  of t h e  Alfred P. Sloan Foundation, and D r .  Lee DuBridge, 
President  of t5e Ca l i fo rn ia  I n s t i t u t e  of Technology, among o the r s ,  
Weaver had suggested t h a t  s c i e n t i f i c  cons ide ra t ions  d i d  not  j u s t i f y  
t h e  s i z e ,  c o s t ,  and pace of t h e  space program, while DuBridge be- 
l i m e 2  t h a t  important s c i ence  considerat ions were downgraded i n  
favor  of space spectaculars .  
t h a t  t he  space program w a s  undertaken t o  achieve a number of pur- 
poses, and t h a t  no s i n g l e  j u s t i f i c a t i o n  predominated. 
News Release dated May 15, 1963, address  by Jaues E ,  Webb a t  the  
2nd National F l i g h t  Forum Symposium, Hartford,  Conn,, JPLHF 2-2077.) 

NASA Headquarters n o t i f i e d  JPL t h a t  a dec i s ion  had been reached 
not  t o  employ ethylene oxide terminal  s t e r i l i z a t i o n  f o r  unmanned 
luna r  veh ic l e s  (Ranger and Surveyor). Emphasis would remain at- 
tached t o  improving assembly techniques i n  c l ean  rooms under "con- 
d i t i o n s  similar t o  s u r g i c a l  operat ing faci l i t ies ,"  (NASA, letter 
from 0.W. Nicks t o  R.J. Parks,  May 1 7 ,  1963, JPLHF 2-179a.) 
(See Apr i l  24, 1963. ) 

The NASA Administrator pointed out  

(Text, NASA 

May 20 Responding t o  the  a r t ic le  on "Ranger S t e r i l i za t im"  t h a t  
appeared i n  t h e  Apr i l  29 i s s u e  of Aviation Week, M r .  A.M. 
Nowitzky, a specialist i n  spacec ra f t  s t e r l l i z a t i o n  a t  a l a r g e  
aerospace firm, declared t h a t  "Since a l l  known tests i n d i c a t e  
t h a t  gaseous s u r f a c e  s t e r i l i z a t i o n  does no t  a f f e c t  r e l i a b i l i t y ,  
Ranger problems were d e f i n i t e l y  no t  due t o  s t e r i l i z a t i o n  b u t ,  
i n s t ead ,  were ordinary design problems unrelated t o  t h e  inclu- 
s i o n  of t h i s  reqdfrement. It is, the re fo re ,  grossly u n r e a l i s t i c  
t o  blame s t e r i l i z a t i o n  f o r  t h e  Raager f a i lu re s . "  
t h e  Ed i to r ,  Aviation Week and Space Technology, May 20, 1963.) 

(Letters t o  

An e d i t o r i a l  i n  t h e  Los Angeles T imes  noted t h e  s o r r y  state 
of t h e  U.S. l una r  programs: 

There is growing cri i c i s m  of t he  U.S .  manned moon rocket  
program by those who quest ion its value weighed a g a i n s t  
cost .  Space Administrator James E. Webb lashed back a t  
t h e  c r i t i cs ,  claiming t h a t  t h e  p r o j e c t  is  v i t a l  t o  U.S. 
p r e s t i g e  and secu r i ty .  To venture  less would destroy our 
image as a "can-do nation" he s a i d ,  . . . The program is  
a year  behind schedule. 
were unsuccessful and now t h e  rest of t h e  szries has been 
postponed i n d e f i n i t e l y .  . . , 

The Ranger 111, I V  and V s h o t s  

( E d i t o r i a l  i n  Los Angeles T i m e s ,  May 20, 1963.) 
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May 21  

May 22 

May 24 

May 27 

The NASA-JPL Ranger Quarter ly  Review w a s  held a t  JPL. 
meeting considered t h e  spacec ra f t  des ign  changes and tes t  
program, as w e l l  as t h e  planned des ign  reviews of t h e  
Launch Vehicle system and DSIF/SPO Complex. M r .  O.R. Nicks, 
Di rec tor  of Lunar and Planetary Programs, suggested t h a t  
e i t h e r  experimenters assigned t o  t h e  TV paylo,, begin 
a c t i v e l y  p a r t i c i p a t i n g  i n  t h e  program o r  be  asked t o  res ign .  
M r .  Schurmeier ind ica ted  t h a t  experimenters would be  i n v i t e d  
ii1 f o r  t h e  f i e l d  tests of t h e  TV ground equipment a t  Goldstone 
i n  October. 
May 21, 1963, JPLHF 2-1603b.j 

1.ie 

(JPL, Minutes of t h e  Ranger Quarter ly  R e v i e w ,  

NASA Headquarters reduced t h e  Block V Rangers from twelve t o  
s i x  f l i g h t s  t o  make ava i l ab le  $27.9 m i l l i o n  requi red  f n r  t h e  
new Lunar Orbiter Program i n  FY 1964. Plans now c a l l e d  f o r  a 
f i r s t  Block V f l i g h t  i n  t h e  second qua r t e r  of 1965, w i t h  sub- 
sequent f l i g h t s  a t  three-month i n t e r v a l s .  
of May 29, 1963, 42, JPLHF 2-1505.) (See A p r i l  25, 1963.) 

(NASA, OSS Review 

D r .  E. Rechtin,  JPL Ass is tan t  Di rec tor  2nr DSIF, informed t h e  
JPL Lunar and Plane tary  Program Direc tor ,  R.J.  Parks ,  that any 
pronounced change i n  Ranger schedules  would have a marked 
e f f e c t  upon DSIF operat ions and i n s t a l l a t i o n  schedules:  

"1. 
lauached a f t e r  Apr i l  30, 1964 as i t  is highly d e s i r a b l e ,  
and poss ib ly  required,  t h a t  t e n  unin te r rupted  weeks be  
a v a i l a b l e  i n  t h e  period May, June and J u l y  of 1964 during 
which equiprnents required to  support  Mariner C and Surveyor 
launches w i l l  be  i n s t a l l e d  and t e s t ed .  
2. No Rangers can be supported by t h e  DSIF during t h e  l a s t  
quart.er of 1964." 

It is p re fe r r ed  t h a t  no Block 3 Ranger spacecraf t  be  

(JPL, I O M  from D r .  E. Rechtin t o  R.J.  Parks,  May 24, 1963. 
JPLHF 2-1608. ) 

Responding t o  a c r i t i ca l  r e p o r t  by t h e  Senate  Republican Pol icy 
Committee on t h e  U.S. space program i n  a speech be fo re  t h e  U.S.  
Senate,  Senator Cl inton P. Anderson r e fu t ed  t h e  content ion t h a t  
t h e  na t ion ' s  space program should be  turned over t o  t h e  m i l i t a r y  
by c i t i n g  s ta tements  of General Thomas S. Power, Commander-in- 
Chief of SAC, who emphasized t h e  importance of NASA's  r o l e  i n  
space explorat ion.  
voiced r ecen t ly  on 
contintled, "The not 
being conducted a t  

Turning h i s  a t t e n t i o n  t o  t h e  criticisms 
t h e  sc ience  content  i n  t h e  lunar  program, h e  
:ion t h a t  manned lunar  landing programs are 
t h e  expense of unmanned s c i e n t i f i c  p r o j e c t s  
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May 27 
cont . is simply not  co r rec t .  A l a r g e  number of uninanned s c i e n t i f i c  

p ro jec t s  are included i n  our manned luna r  landing programs, 
Examp:.?s are Ranger and Surveyor. 
than $3 b i l l i o n  i n  payloads and d i r e c t l y  r e l a t e d  launch veh ic l e  
developments and operations." 
Space Program, op, c i t . ,  B-162, 163.) (See January 15,  1963.) 

These program involve more 

(Cited i n  Comment on t h e  Nat ional  

The i n i t i a l  meeting of t h e  Ranger DSIF-SFO Design Review Board 
w a s  held et JPL. 
o v e r a l l  d a t a  system, communications system, computer programming, 
spacecraf t  video ana lys i s  and operat ion,  conf igura t ion  of t h e  
CSIF s t a t i o n s ,  Goldstone operat lons,  o v e r a l l  opera t iona l  planning, 
and the  planned actiirities of t h e  F l i g h t  Path Analysis Group and 
t h e  Spacecraf t  Data Analysis Team, the procedures developed f o r  
standard and non-standard missions,  and DSIF and SFO documentation. 
(Ranger History--Working Draf t ,  op. c i t . ,  48-49.) (See May 13, 1963.) 

In a series of meetings t h e  Board examined t h e  

May 28 A prel iminary d r a f t  of t h e  Ranger Block V Program Development 
P lan  was  issued a t  JPL. 
Dis t r ibu t ion ,  Mzy 28, 1963, JPLHF 2-1606a. ) 

(JPL, I O M  from H.M. Schurmeier t o  

May 29 Responding t o  D r .  N e w e l l ' s  let ter of March 29, ADF submitted a 
planning purpose proposal t o  NASA of experiments f o r  Block V 
Ranger f l i g h t s .  Experiments consis ted of SURMEC, LSPC, and 
seismometer capsules.  
May 29, 1963, JPLHF 2-710.) 

(ADF, letter from John B. Lawson t o  NASA, 

May 31 Responding t o  D r .  N e w e l l ' s  l e t t e r  of March 29, .JPL submitted 
four  s c i e n t i f i c  experiment proposals t o  NASA f o r  t he  Ranger 
Block V Trogram. (JPL, le t ter  from V.C. Larsen, Jr. t o  VASA, 
May 31, 1963, JPLHF 2-711.) 

The devis iveness  generated i n  t h e  lunar  program controversy 

Natioiial Aeronautics and Space Administration, l eader  of the  
American engineering community's a s s a u l t  on t h e  moor., has kept 
t he  sc ien t i s t s - - the  men who want t o  understand n a t u r e - a t  arm's 
length.  . . t o  t h e  l a t t e r ,  an i n s u l t ,  Thus f o r  t h e  f i r s t  time 
s i n c e  World War 11, t h e  s c i e n t i s t s  f ind  themselves on t h e  out- 

competition t o  land a man on t h e  moon before 1970 belongs now 
t o  engineers and managers. . . . [This] s p l i t  over t h e  moon 
race  goes deep, extending even t o  t h e  Pres ident ' s  Science 
Advisory Committee, where prominent members, remaining anon- 

was r ecap i tu l a t ed  i n  the  New York Herald Tribune: "Indeed, t he  1 

i 
'i s i d e  of a major technological  development looking in .  The P 

ymous to  avoid embarrassing t he  Pres ident ,  de r ide  the  e n t i r e  
% %  

d 'i3 
, 
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May 31 
cont . pro jec t  as  nonsense." 

Does Versus Knowers," fou r th  of f i v e  ar t ic les ,  New York Herald 
Tribune, May 31, 1963.) 

(Earl  Ubell azd S t u a r t  Loory, "Moon Race: 

Northrop subcontracted wi th  ADP f o r  a Phase I study of t h e  Ranger 
Block V capsule  de l ivery  system. (JPL, Ranger Block V P ro jec t ,  
op. c i t . ,  44-45.) 

During 
May 

Ranger Block 111. 
i n  A p r i l ,  was completed and i n i t i a l  power turn-on took p lace  on 
May 29 a t  t h e  SAF. 
spacecraf t  des-ign through exposure t o  environmental and test 
l e v e l s  more severe than  those t o  which t h e  f l i g h t  spacecraf t  
would be subjec ted ,  and t o  check out  any necessary design changes 
p r i o r  t o  t h e i r  incorporat ion i n  the  f l i g h t  Spacecraft .  In 
addi t ion ,  t h e  veh ic l e  w a s  used t o  v e r i f y  compat ib i l i ty  of t he  
spacecraf t  design wi th  ground support  and test equipment. ) 
(JPL, Space Proprams Sumary No. 37-22, Vol. V I ,  op. c i t . ,  9.)  

Assembly of t he  PTM spacec ra f t ,  which began 

(The purpose of t h e  PTM w a s  t o  v e r i f y  the  

The o v e r a l l  f u n c t i o r d  and d e t a i l e d  design f o r  Ranger 6 was com- 
p l e t e .  
Outstanding problems involved la te  d e l i v e r i e s  of t h e  Xortronics  
CC&S, power subsystem, and t h e  RF arcing problems i n  t h e  TV pay- 
load. (JPL, Space Programs Sumary No. 37-21. Vol. V I ,  OP, c i t . ,  
1; arid, Minutes of Ranger Quarter ly  Review,  loc .  c i t . )  

Assembly of W-6 w a s  scheduled t o  commence on June 10. 

A r e l i a b i l i t y  study was concluded which considered t h e  perfor- 
mance of Ranger Block 111 spacecrcift opera t ing  a l toge the r  on 
b a t t e r i e s  as opposed t o  solar panels and a s i n g l e  ba t te ry .  It 
w a s  determined t h a t  a power source cons i s t ing  of a l l  b a t t e r i e s  
would be "slightly more r e l i a b l e  . . . but would weigh 57 pounds 
more." As weight was c r i t i ca l ,  t he  approach ccjuld not b e  pur- 
sued. ( I O M  from J.F. Lucca[Horthrop]/C.D. Fredrickson, t o  G.E. 
Sweetnam, JPL, May 17, 1463, JPLHJ? 2-1602.; 

The RCA TV subsystem PTM was completed and successfu l ly  sub- 
j ec t ed  t o  v i b r a t i o n  tests on May 20. 
mary No, 37-22, Vol. I, f o r  t h e  period Mag I, 1963 t o  June 30, 
1963, 57.) 

(JPL, Space Programs Sum- 

Phase A oi t h e  Ranger LTV T e s t  Program was concluded following 
t e n  " r e a l  time" mission tests rui. on t h e  spacecraf t ,  
cons is t  o f  t h r e e  "real t i m e "  mission t e s t a  i n  t h e  ho r i zon ta l  vacuum 
chamber, w a s  t o  conclude on June 10, 1963. 
Ranger Spacecraf t  System Revie;q, May 15,  1963, JPLHF 2-1313.) 

Phase B,  t o  

(JPL, Minutes of t h e  3 S '  

3 
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During 
May establ ished.  Major bus improvements consis ted of increased 
cont. midcourse capab i l i t y  and a new CC&S. Addit ional  nnn-visual 

Ranger Block I V .  Design changes f o r  Block IV spacecraf t  w e r e  

passenger experiments were t h e  radar  and gamma ray  instruments.  
(JPL, Minutes of the  Ranger Quarter ly  Review, loc .  c f t . )  Sixty- 
th ree  Northrop personnel-were Fresent ly  a t  JPL i n  support  of t h e  
Block 111 and Block I V  e f f o r t .  
Spacecraft  System Review, May 21, 1963, 3-4, JPLHF, 2-1313.) 

(JPL, Minutes of t h e  Ranger 

Ranger Block V. 
cont rac tor  f o r  Block V veh ic i e s ,  with JPL issuance of t h e  RFP on 
May 6. 
Retention of L-Band communications f o r  t h e  payload capsule  w a s  
considered d e s i r a b l e  and not  an insurmountable problem f o r  t h e  
DSIF. 
equipment on January 16,  1965; however, NASA Program Chief 
N.N. Cunningham indica ted  t h i t  t h i s  dec is ion  w a s  no t  i r revocable .  
(JPL, Minutes of Ranger Quarter ly  R e v i e w ,  op. c i t . ,  4.) 

Northrop was es tab l i shed  as t h e  spacecraf t  system 

Schedules c a l l e d  f o r  capsule  missions launched during 1965. 

NASA agreements c a l l e d  f o r  discont inuing use  of L-Band 

DSIF. 
i n s t a l l a t i o n  a t  a l l  overseas s t a t i o n s .  A l l  t h r e e  s t a t i o n s  would 
possess 6 command capabul i ty  f o r  Ranger Block 111 f i i g h t s .  The 
o ld  SFO f a c i l i t y  would be used f o r  Block 111, and t h e  new SFOF, 
ava i l ab le  f o r  occupancy on October 1, 1963, would be  used f o r  
Block I V .  (Ibid.) 

New decommutators and t e l e type  u n i t s  w e r e  scheduied f o r  

June 1 ADF submitted a proposal,  "Summary of Ranger Paylozds ," Qubl ica t ion  
No.  P-l301399U), t o  NASA O S S  summarizing s t u d i e s  and development of 
Ranger payloads. 
Orbi te r  . Included w a s  an advanced Ranger spacec ra f t  Lunar 

June 5 NASA OSS announced c r e a t i o n  of a Hanned Space Science Group as a 
new d iv i s ion  wi th in  OSS, headed by D r .  Eugene Shoemaker. I n s t i -  
t u t i o n a l l y  the  Group would r epor t  t o  Di-. N e w e l l ;  f unc t iona l ly  i t  
would r epor t  both LO D r .  N e w e l l  of OSS and t o  D. Rrainard Holmes 
of OMSF. The new Group w a s  responsible  "for  planning s c i e n t i f i c  
t r a in ing  ana the  s e l e c t i o n  of as t ronauts ,  and recommendations 
f o r  experiments f o r  nanned sc ience  exploration." (NASA, Summary 
of t he  OSS Senior Council Fieeting, June 5, 1963, JPLHF 2-1051.) 

June 6 NASA Weadquarters queried P a u l  Ross, NASA res iden t  a t  JPL, about 
t he  impact of t he  Skybolt terminat ion a t  Northrop and i ts  pos- 
s i b l e  e f f e c t s  on N o r t h r o p ' s  projected overhead rates and manpower 
1 ?ding. (NASA, TWX from Thomas, Off ice  of Procurement, t o  P a u l  
Ross, June 6, 1963, JPLHF 2-1181.) 
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June 7 John Small, Deputy Chief of t h e  Systems Division, informed 
H.M. Schurmeier, JPL Ranger P r o j e c t  Manager, of ob jec t ions  t o  
t h e  preliminary PDP f o r  Ranger Block V on t h e  grounds t h a t  too 
many ob jec t ives  w e r e  proposed and t h a t  too many s c i e n t i f i c  ex- 
periments were t o  b e  attempted. (JPL, IOM from J. Small t o  
H.M. Schurmeier, June 7 ,  1963, JPLHF 2-1609.) (See May 28, 1963.) 

June 10 The JPL Ranger P ro jec t  w a s  informed of unsa t i s f ac to ry  condi t ions 
e x i s t i n g  i n  t h e  TV subsystem assembly area at RCA-AED. 
IOM from E.H. Piercy,  JPL Qual i ty  Assurance, t o  K. T a t e ,  June 10, 
1963, JPLEIF 2-1623c; a l s o ,  I O M  from J. C u r t i s  t o  K. Tate, June 8 ,  
1963, JPLHF 2-1623d.) 

(JPL, 

A Northrop proposal f o r  Ranger Block V Phase I1 a c t i v i t y  was  sub- 
mit ted t o  JPL. (JPL, Ra‘iger Block V P r o j e c t ,  OD. cf t . ,  41.) 

Dr .  C d i n  S. Pi t t endr igh ,  Professor  of Biology a t  Princeton 
University,  t e s t i f i e d  a t  a Congressional hearing concerning t h e  
r e l a x a t i o n  of s t e r i l i z a t i o n  s tandards f o r  t h e  luna r  program. 
Wnen a l l  th ings  w e r e  considered ,‘I he observed , “ t h e  f a c t  re- 

m a i n s  t h a t  t h e  major fo rces  leading t o  t h e  dec i s ion  w e r e  non- 
s c i e n t i f i c  ones (of l o s t  momentum, p r e s t i g e ,  and money) con- 
cerning t h e  consequences of adhering t o  more r igorous standards.  
The s c i e n t i f i c  considerat ion w a s  t h a t  t h e  dec i s ion  w a s  unfor- 
t una te  but  acceptable. . . . (U.S. Congyess, Seilate, Committee 
on Aeronautical  and Space Sciences,  88th Ccngress, F i r s t  Session, 
S c i e n t i s t s ’  Testimony on Space Goals, June 13 and 11, 1963, 83.) 

11 

11 

x 

7 

JPL issued EDA-161, Ranger Block I V  Launch Vehicle/Spacecraft  
In t eg ra t ion .  

A JPL evaluat ion of t h e  available Ranger budget f o r  FY 1964, 
Laboratory manpower l i m i t a t i o n s ,  and exceedingly t i g h t  schedule. 
f o r  Ranger Block 111, l e d  t o  a dec i s ion  t o  recommend a s l i p  i n  
t h e  Block IV schedule. “The amount of t i m e  is p resen t ly  un- 
known.” (JPL, Ranger Spacecraft  System Review Minutes of 
June 12, 1963, JPLHF 2-1313; see a l s o ,  P r o j e c t  tra.’..soffs proposed 
i n  Ranger Contingency Plans,  June i 2 ,  1963, JPLHF 2-1612.) 

June 12  

June 13 JPL n o t i f i e d  RCA AED t h a t  c o r r e c t i v e  ac t ion  was  necessary t o  
improve p r a c t i c e s  i n  t h e  TV subsystem assembly area before  
assembly of f l i g h t  u n i t  #l w a s  begun. 
J. Cur t i s ,  Qual i ty  Assurance, t o  C.S. Peterson of RCA, 
Subject: Ranger I n t e g r a t i c n  Assembly Area, June 13, 1963, 
JPLHF 2-1623a; and, le t ter  from J .  Cur t i s  t o  C.S. Peterson, 
Subject:  Unacceptable Yrct ices  on JPL Ranger TV Subsystem 
Equipment, June 13, 1963, JPLHF 2-1623b.) 

(JPL, let ter from 

’? f 
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June 13 D.W. Curkendall recommended advancing t h e  TV subsystem turn-on 
t i m e  t o  45 minutes before impact r a t h e r  than 15 minutes now 
planned i n  o rde r  t o  provide a d d i t i o n a l  time f o r  troubleshooting 
i n  t h e  event of non-standard performance, and t o  ensure r e c e i p t  
of a t  least some p i c t u r e s  i n  t h e  event a guidance f a i l u r e  
d i r ec t ed  t h e  spacec ra f t  ac ross  the  terminator onto t h e  darkened 
s i d e  of t h e  moon. (JPL, I O M  from D.W. Curkendall t o  D i s t r ibu t ion ,  
June 13, 1963, JPLEIF 2-1611.) 

The Wall S t r e e t  Journal  pointed ou t  d i f f i c u l t i e s  a t tending LEM 
design at  Grumman i n  t h e  absence of firm d a t a  on the luna r  
surface. 
returned on t h e  unmanned program had generated "an i n t e n s i v e  
earth-based r e sea rch  e f f o r t  on moon surface material. The 
probing ranges from intensive rada r  and t e l e scop ic  s t u d i e s  of 
t h e  moon t o  experiments w i th  simulated moon d u s t  i n  vacuum 
chambers. . . . ( J e r r y  E. Bishop, "Moon Mystery: Riddle of 
Lunar Surface Unsolved 2 s  Developers Rush Space Ship Work," 
The W a l l  S t r e e t  Journal,  June 13, 1963.) 

The article ind ica t ed  t h a t  delay i n  information 

I I  

June 14 NhSA Headquarters inforned JPL t h a t  i t s  f i sca l  1964 manpower 
c e i l i u g  would remain a t  4,000 throughout t h e  c o n t r a c t  year. 
(NASA, le t ter  from R.C. Seamam Jr. to  W H. Pickering, June 14, 
1963, JPLHF 2-467.) 

In a f u r t h e r  comment ~.i t h e  preliminary Ranger Block V PDP, 
L. P i a seck i  informed H.M. Schurmeier t h a t  an  accelerometer 
payload w a s  of quest ionable  va lue  s i n c e  i t  would provide in- 
formation on t h e  bearing s t r e n g t h  of l una r  s o i l  a t  high rates 
of loading encountered i n  a hard landing, and might r e s u l t  i n  
misleading information on t h e  loadings of s o f t  landing. 
Launching sc i ence  capsules t o  ob ta in  information on luna r  
seismic a c t i v i t y  o r  magnetic f i e l d s  was a l s o  questioned s i n c e  
these sc i ence  experiments did no t  d i r e c t l y  support  t h e  Surveyor 
and Apollo programs. (JPL, I O M  from L. P i a seck i  t o  H.M. Schurmeier, ; 
June 14, 1963, JPLHF 2-1613.) $ 

\ The USAF c o n t r a c t s  f o r  procurement and modif icat ions of Agena B 
a d  A t l a s  D boosters  f o r  Ranger Block 111 were t r a n s f e r r e d  t o  
NASA. 
op. c i t . ,  106.) (See November 30, 1962.) 

A d e t a i l e d  budget review w a s  held between t h e  NASA and JPL 
Ranger P r o j e c t  o f f i c e s  t o  consider t h e  e f f e c t s  of increased 
p r o j e c t  c o s t  incurred i n  design changes and implementing more 

1 

(Testimony of O.W. Nicks, I n v e s t i g a t i o n  of P r o j e c t  Ranger, 

June 17 



389 

1963 

June 17 
cont  . s t r i n g e n t  c o n t r o l s  f o r  q u a l i t y  assurance,  and reprogramming of 

Ranger fuQds t o  t h e  Lunar Orb i t e r  P ro jec t .  
exceedingly t i g h t  schedule f o r  P r o j e c t  Ranger between Blocks I11 
and IV w a s  evaluated. Consideration was given t o  s l i pp ing  t h e  
Block I V  schedule t o  allow concentrat ion of manpower and a t t e n -  
t i o n  on Ranger Block 111, as w e l l  as a l l e v i a t e  t h e  E’Y 1964 budget 
problems. 
t h e  first week i n  July.  
R.C. Seamans, Ranger S t a t u s  Report No. 10, June 26, 1963, JPLHF 
2-715.) 

The problem of a n  

Further meetings on t h i s  s u b j e c t  were scheduled f o r  
(NASA, memo from N.W. Cunningham t o  

(See May 22 and June 12, 1963.) 

June 18 In re l eas ing  a d e t a i l e d  RA-6 schedule, Ranger P r o j e c t  Manager 
H.M. Schurmeier noted the  extremely s h o r t  time t o  planned launch 
i n  December. He declared t h a t  t h e  schedule w a s  not ,  however, t o  
be maintained a t  t h e  expense of f l i g h t  r e l i a b i l i t y .  
from Ranger Spacecraf t  Sys t e m s  Manager t o  Ranger Personnel , 
June 18, 1963, JPLHF 2-1615.) 

(JPL, IOM 

JPL issued d e t a i l e d  f l i g h t  q u a l i f i c a t i o n  test requirements t o  be 
placed on Ranger spacec ra f t  be fo re  they could b e  considered ready 
for f l i g h t .  (JPL, I O M  from A.E. Wolfe t o  M. Mesnard, et. al., 
June 18, 1963, JPLHF 2-1616.) 

June 21 JPL issued Ciinctional Spec i f i ca t ion  FR3-2-110, Ranp;er Block I11 
Mission Objectives and Design Criteria. (Superseding R3-2-1’10, 
A p r i l  1, 1963.) 

The JPL Space Sciences Divis ion recommefided t h a t  camera ang le  
s e t t i n g s  f o r  Ranger Block IV be i d e n t i c a l  t o  Block 111 allowing 
overlapping and redundancy i n  the 
point ing one o r  more cameras a t  t h e  lunar  horizon. 
from C.F. Campen t o  D. Kindt, June 21, 1963, JPLHF 2-1373.) 

p i c t u r e s ,  as opposed t o  
(JPL, I O M  

June 24 H.M. Schurmeier n o t i f i e d  P r o j e c t  p e r s o r i e l  t h a t  i n  order  t o  
a l l e v i a t e  manpower shortages a t  JPL and RCA, and 

“As an  outcome of t h e  cu r ren t  budgeting and reprogramming 
a c t i v i t i e s  being conducted i n  conjunction wi th  Headquarters, 
i t  has been mutually agreed t h a t  RA-10 schedule w i l l  be 
s l ipped  s i x  months. 

The timing of f l i g h t s  subsequent t o  RA-10 has not  been 
establ ished.  However, it is expected t h a t  t h i s  w i l l  be 
resolved wi th in  a few weeks and a l l  i n t e r e s t e d  p a r t i e s  w i l l  
be promptly no t i f i ed .  

p o s s i b l e  e f f e c t i v e  e f f o r t  should b e  appl ied t o  Block 111.” 
(JPL, IOM from H.M. Schurmeier t o  Di s t r ibu t ion ,  June 24, 1963, 
JPLHF 2-1374.) (See June 17, 1963. ) 

A moratorium should be placed on Block IV work. A l l  

4 

. 
’ -  
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June 24-25 The SSSC Planetology Subcommittee m e t  a t  NASA-WOO o f f i c e s  i n  
Santa Monica, Ca l i fo rn ia .  Twenty-five f i rm  experiment pro- 
posals  submitted t o  NASA f o r  Ranger Block V f l i g h t s  were evalu- 
a t ed  (see March 29, 1963). Members of t h e  Subcommittee agreed 
wi th  D r .  Gordon MacDonald t h a t  payloads flown on earlier unsuc- 
c e s s f u l  spacec ra f t  w e r e  s t i l l  extremely d e s i r a b l e  from a 
s c i e n t i f i c  standpoint.  
p r i o r i t y  f o r  t h e  hard landing capsule  w e r e :  

Experiments recommended by order  of 

Experiment 

1. Seismometer 
2. TV (LFC) 
3. Penetrometer 

P r i n c i p a l  I n v e s t i g a t o r  

F. Press ,  CIT 
E.M. Shoemaker, USGS 
Not named 

For t h e  s p a c e c r a f t  bus they were :  

1. Gamma-ray spectrometer J.R. Arnold, UCSD 
2. Approach TV Not named 
3. Radar W.E. Brown, JPL 

(NASA, memo from O.W. Nicks t o  Chairman of Planetology Subcommittee, 
August 22, 1963; and, Minutes of t h e  Planetology Subcommittee of t h e  
Space Sciences S tee r ing  Committee. June 24-25, 1963, JPLHF 2-1772.) 

June 27 Due t o  manpower, schedule, and f i n a n c i a l  problems, JPL requested 
formal au tho r i za t ion  from NASA f o r  a six-month slip i n  Ranger 
Block I V  f l i g h t s ,  and requested a complete review of P r o j e c t  Ranger 
following Block 111. (JPL, le t ter  from W.H. Pickering t o  H.E. 
N e w e l l ,  June 27, 1963, JPLHF 2-188.) (See June 24, 1963.) 

R.L. Heacock, Chief of Space Instruments Development Sect ion,  
recommended t h a t  "Block I V  should be cancel led to  accelerate 
and enhance Block V. . . . It is  proposed t h a t  Block I V  mission 
o b j e c t i v e s  be achieved by t h e  Block V system, a modified Block V 
system without a capsule,  . . . o r  by picking up an equivalent  
Block I V  mission a f c e r  t h e  f i r s t  Block V shots." (JPL, I O M  from 
R.L. Heacock t o  C.F. Capen, June 27, 1963, JPLHF 2-1383.) 

Northrop Corporation w a s  authorized,  by Modification 3 t o  Con- 
tract No. 950591, t o  begin r e s t r i c t e d  Block V Phase I1 a c t i v i t y .  
(JPL, Ranger Block V P ro jec t ,  op. ci t . ,  37.) 

The House Committee on Science and Astronaut ics  r edwed  t h e  Ranger 
Program budget from $90 m i l l i o n  t o  $65 mi l l i on .  
Karth, Acting Chairman of t he  S b c o m i t t e e  on NASA Oversight,  
declared: ", . . of t h e  f i v e  Ranger s p a c e c r a f t  a l ready launched, 

Congressman Joseph 
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June 27 none has been a . . . success. The so-called Kelley r e p o r t  on 
cont. the Ranger P r o j e c t  casts grave doubts upon t h e  adequacy of t h e  

management of t h i s  p ro jec t ,  both by NASA Headquarters and t h e  
Jet  Propulsion Laboratory. A s  a r e s u l t  of t h e  Kelley r e p o r t ,  
t h e  next four  spacec ra f t  w i l l  b e  modified p r i o r  t o  l a m c h  and 
t h i s  w i l l  r e s u l t  i n  a delay i n  t h e  p ro jec t .  The Subcommittee 
f e e l s  t h a t  i n  view of t h e  
g r e s s  should b e  given reasonable assurance of success be fo re  
going forward f u l l  speed wi th  spacec ra f t  t o  13 and 14." 
(Cited i n  B i l l  Sumner, "Ranger May be Unhorsed; House Unit Pu t s  
Squeeze on JPL Expansion ?lans," Independent, [Pasadena], 
June 27, 1963.) Congressional s c i u t i n y  of NASA had increased,  
and 1963 proved t o  b e  a p i v o t a l  year i n  NASA's r e l a t i o n s h i p  wi th  
Congress. For t h e  f i r s t  time Congress c u t  NASA's Bureau of t h e  
Budget approved r eques t  from $5.7 b i l l i o n  t o  $5.1 b i l l i o n .  
(Thomas P. Jahnige,  "The Congressional Committee System and t h e  
Oversight Process: Congress and NASA," Western P o l i t i c a l  
Quarterly,  June 1968, 235, JPLKF 2-752.) z 

poor record of Ranger t o  d a t e ,  Con- 

During 
June 

Ranger Block 111. 
(The purpose of t h i s  test program was t o  determine spacec ra f t  
pzrformance i n  a simulated space environment f o r  extended periods.)  

exceptions,  and t h e  TV subsystem used w a s  t h e  former f l i g h t  model 
FM2. A t  t h e  conclusion o f t h e s e  t e s t s 1 2 6 3  hours of operat ion had 
been logged on t h e  LTV; approximately 800 hours were tests i n  
vacuum. With t h e  exception of one ca t a s t roph ic  (power converter)  
f a i l u r e  during one test ,  a l l  t h i r t e e n  real-time (66-hour luna r  
f l i g h t )  mission tests w e r e  successful .  
No. 37-22, Vol. V I ,  loc .  cir; and Space Programs Summary No. 37-22, 
Vol. I, op, c i t . ,  19-20.) 

Work began a t  RCA i n  f a b r i c a t i n g  t h e  f i r s t  Block 111 F l i g h t  Moael 
TV subsystem. 
"has been t e s t e d  and proven during t h i s  r epor t ing  period." 
60, 67.) 

On June 15 t h e  f i r s t  set of Ranger Mark I V  s o l a r  panels w a s  
received from E lec t ro  O p t i c a l  Systems, Inc.  Panel electrical  
output and c a l i b r a t i o n  had bzen accomplished previously i n  tests 
a t  Table Mountain, and by f l y i n g  standard cells  t o  77,000-ft. 
a l t i t u d e  i n  a balloon. (JPL, Space Programs Summary No. 37-23, 
Vol. V I ,  f o r  t he  period Ju ly  1, 1963 t o  September 30, 1963, 2; 
and, Space Programs Summary No. 37-25, Vol. V I ,  f o r  t h e  period 
November 1, 1963 t o  December 31, 1963, 7) 

Test ing of t h e  LTV w a s  concluded on June 8. 

J 

The LTV consis ted of t h e  former Ranger 6 spacec ra f t  w i th  minor r; 

(JPL, Space Programs Summary 

Performance of t h e  s p l i t  system electrical  system 
(Ibid. ,  
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During 
June imposit ion of EPD-65 requirements on a l l  vendors. A t e n t a t i v e  
cont . 

Inc rease  i n  prices f o r  RangP-r components w a s  a t t r i b u t e d  t o  JPL's 

dec i s ion  w a s  made t h a t  vendors would n o t  be forced t o  adopt t h e  
JPL f a i l u r e  r epor t ing  system where i t  could be demonstrated t h a t  
they alreadv had a good system i n  e f f e c t .  
Thursday" P r o j e c t  Meeting Minutes of June 11, 1963, JPLHF 2-1584.) 

(JPL, Ranger "Tuesday- 

Ranger Block I V .  D i f f i c u l t i e s  a s soc ia t ed  with funding, schedules,  
and manpower caused a JPL dec i s ion  t o  be made i n  favor of s l i p p i n g  
Block I V  by six months, w . t h  f u r t h e r  p r o j e c t  evaluat ion i n  process. 
(See June 17 and June 27, 1963.) 

Ranger Block V. 
gram p lan  and proposal f o r  Ranger Block V Phase I1 e f f o r t  t o  JPI 
during t h e  month. Due t o  a number of undecided f a c t o r s  (e.g., 
L-Band o r  S-Baqd f o r  t h e  capsule,  instrumentat ion t o  be used i n  
SFOF) t h e  proposal w a s  not d e f i n i t i v e .  Estimated t o t a l  c o s t s ,  
including f a b r i c a t i o n  of six spacec ra f t ,  w a s  $72,486,900 including 
a 6.8 per cen t  f i xed  f ee .  JPL go-ahead on procurement of long 
l ead  t i m e  items and o the r  Phase I1 a c t i v i t y  w a s  cond i t iona l ly  
approved on June 27. (See Vol. 1 and Vol. 2 of Proposal, Ranger 
Spacecraft  System, Phase 11, NSL 63-89, Northrop Corp., June 1963.) 

Northrop Space Laborator ies  submitted t h e i r  pro- 

- DSIF. An antenna model range w a s  i n s t a l l e d  a t  t h e  Goldstone 
s t a t i o n  t o  conduct advanced antenna c a l i b r a t i o n  p a t t e r n  tests, 
thereby making poss ib l e  f i n e r  r e s o l u t i o n  i n  t racking da ta  received 
from space probes. 
January 1, 1963 t o  June A, 1963, 126.) 

(NASA, Ninth Semiannual Report t o  Congress, 

The 50 W "uplink" t r ansmi t t e r  system a t  t h e  Woomera deep space 
s t a t i o n  i n  A u s t r a l i a  w a s  replaced by a standard 200 W t r a n s m i t t e r  
system. 
way doppler and t h e  transmission of commands t o  t h e  spacec ra f t ,  
both on a 24 hour/day bas i s .  

The DSIF now possessed t h e  c a p a b i l i t y  f o r  generating two- 

f 
t 
t Ju ly  1 JPL approved i n i t i a l  Northrop Phase I1 e f f o r t  on a l imited b a s i s  

f o r  Ranger Block V (less funding than  t h e  f i r s t  f o r t y  days c a l l e d  
f o r  i n  t h e  Phase I1 e f f o r t  proposal). "This a c t i o n  w a s  taken i n  
view of a lack of f i n a l  r e s o l u t i o n  i n  Slock 111-IV-V discussions 
t h a t  were i n  process a t  t h e  t i m e  between JPL and NASA (OSS)." 
(JPL, I O M  from G. Nichols t o  Block V Division P r o j e c t  Engineers, 
Summary of .3lock V Engineering Meeting, Ju ly  3, 1963, 2, JPLHF 
2-1628. ) 
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J u l y  2 JPL announced t h a t  test r e s u l t s  i nd ica t ed  t h a t  d e t e r i o r a t i o n  of 
a f i b e r  washer could have caused t h e  s h o r t  c i r c u i t  and overheating 
i n  Ranger 5, which suffered from a power f a i l u r e  s h o r t l y  a f t e r  
launch on October 18, 1962. (JPL, I O M  from R.G. Piereson t o  
C.C. Kirs ten,  J u l y  11, 1963, JPLHF 2-1625.) 

The o f f i c i a l  NASA f l i g h t  schedule w a s  re leased.  
Block 111 f l i g h t s  (RA-6 through RA-9) remained f i rm (see 
February 28, 1963); however, f l i g h c  dates f o r  Block I V  Rangers 
(RA-10 through RA-14) w e r e  cancel led and launch was placed i n  
an indetzrminate s t a t u s :  "under study." ( O f f i c i a l  NASA F l i g h t  
Schedules, J u l y  2, 1963, JPLHF 2-968.) 

A l l  Ranger 

Ju ly  2-3 A Ranger Program Review w a s  conducted a t  NASA Headquarters. (See 
June 17, 1963.) JPL recommended, i n  view of increased c o s t s ,  
budget c u t s ,  scheduling d l f f i c u l t i e s ,  and s i m i l a r i t y  i n  missions,  
t h a t  Block I V  b e  cancelled,  and t h a t  Block V be r e t a ined  on t h e  
present  planned schedule wi th  launches during 1965-1966. 
Memo f o r  F i l e ,  from N.W. Cunningham, J u l y  12, 1963, JPLHF 2-718.) 

(NASA, 

Ju ly  8 M r .  E a r l  D. Hilburn, formerly Vice President  and General Manager 
of Curtiss-Wright's Electronicc Divis ion,  assumed t h e  p o s i t i o n  of 
NASA Deputy Associate  Administrator f o r  Indus t ry  Af fa i r s .  
would r ep resen t  D r .  Seamans i n  a i l  " re l a t ionsh ips  involving the 
general-management a f f a i r s  of t h e  NAPA f i e l d  i n s t a l l a t i o n s .  . . 
(NASA News Release 63-141, June 27, 1963.) 

He 

11 

Ju ly  9 A meeting w a s  convened 3y NASA Associate Administrator Robert 
Seamans and menbers of t h e  OSS t o  consider t h e  NASA Lunar Pro- 
gram. 
w e l l  as t h e  impact of t h e  Lunar Orb i t e r  Program. "Dr. Seamans 
s t a t e d  t h a t  i t  w a s  most d e s i r a b l e  t o  have both a Ranger Block V 
and an  Orb i t e r  Program, . . .'I and t h a t  a dec i s ion  by Associate 
Administrator would be forthcoming. 
N.W. Cunningham, J u l y  12, 1963, loc.  c i t . )  

Resul ts  of t h e  meeting of Ju ly  2-3 were reviewed, as 

(NASA, Memo f o r  F i l e  from 

Ju ly  10 JPL began eva lua t ion  of t h e  camera performance i n  t h e  f i r s t  
assembled RCA f l i g h t  u n i t  s p l i t  system TV payload. 
mental, thermal, and v i b r a t i o n  tests of the subsystem were 
scheduled t o  b e  completed by t h e  end of t h e  month. 
Spacecraft  System Review Minutes, Ju ly  10, 1963, JPLHF 2-1313. ) 

Environ- 

(JPL, Ranger 

J u l y  11 M r .  H.M. Schurmeier, JPL Ranger P r o j e c t  Manager, n o t i f i e d  
D r .  W.H. Pickering, Laboratory Director ,  of t h e  confused s i t u -  
a t i o n  e x i s t i n g  concerning t h e  r o l e  cf  "experimenters" and t h e  
"p r inc ipa l  i nves t iga to r "  on Ranger TV missions,  and t h e i r  

I 
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Ju ly  11 working r e l a t i o n s h i p  with the  JPL P r o j e c t  Off ice  and RCA. 
cont . formal stateuient of r o l e  was  recommended, (JPL, IOM from 

H.M. Schumeier  t o  W.H. Pickering, Ju ly  11, 1963, JPLHJ? 2-418a.) 

A 

NASA informed JPL t h a t  t h e  Ranger TV mission experimenter team 
would c o n s i s t  of only one JPL t echn ica l  r ep resen ta t ive ,  with 
t h e  remainder of t h e  team t o  come from t h e  ou t s ide  s c i e n t i f i c  
community. M r .  Ray Heacock w a s  appointed t h e  JPL rep resen ta t ive .  
(NASA, le t ter  from H.E. N e w e l l  t o  A.R. Hibbs, J u l y  11, 1963, 
JPLHF 2-189. ) 

Ju ly  1 2  Responding t o  t h e  JPL letter of June 27, NASA Headquarters di-  
r ec t ed  JPL t o  terminate  a l l  e f f o r t s  on impacting TV missions 
beyond Block 111. 
p o t e n t i a l  of t h e  Surveyor and Orb i t e r  Programs [ i n  1965-19661 
and on t h e  extremely t i g h t  f i s c a l  s i t u a t i o n ,  . . .'I Block I11 
TV misslons were t o  receive maxirr.um a t t e n t i o n  f o r  success by 
ea r ly  1964. The Ranger Block V impacting capsule  p r o j e c t  w a s  
t o  continue so  as t o  support  launches during 1-,/~3; however, t h e  
Laboratory a l s o  w a s  asked t o  study t h e  implicat ions of termi- 
nat ing t h e  Ranger P ro jec t  a f t e r  Block 111. (NASA, letter from 
H.E. N e w e l l  t o  W.H. Pickering, J u l y  12,  1963, JPLHF 2-190; a l s o ,  
r a t i o n a l e  contained i n  NASA, Memo f o r  t h e  Record, E.M. Cor t r igh t ,  
Subject:  
Programs, J u l y  15, 1963, JPLHF 2-719.) M r .  Edgar Cor t r igh t ,  
Deputy Director  of OSS, subsequently ind ica t ed  t h a t  t h e  move was 
considered a s t r e t c h o u t  and realignment. H e  observed t h a t  "A 
s i n g l e  lunar  o r b i t e r  can o b t a i n  500,000 t i m e s  t h e  coverage of 
t h e  moon's su r f ace  as a Ranger up t o  t h e  r e s o l u t i o n  of one 
neter. . . ." (Robert Kolcum, "Three Ranger Hard-Landing F l i g h t s  
Eliminated; Four Others Delayed," Aviation Week, J u l y  29, 1963.) 
(See Apr i l  25, 1963.) 

! 
Commenting on t h e  Congressional c u t  of $25 m i l l i o n  i n  P r o j e c t  
Ranger, Science Magazine observed t h a t  k 

The House committee's rough handling of Ranger c e r t a i n l y  
r e f l e c t s  a new mi l i t ancy  i n  judging NASA's plans and per- 
formance. The dec i s ion  t o  recommend t h e  Ranger cutbacks 
cannot have been taken l i g h t l y ,  s i n c e  t h e  p r o j e c t  is regarded 
by NASA as providing t h e  f i r s t  d i r e c t  s t e p s  toward a manned 
landing on t h e  moon and is gene ra l ly  viewed as having im- 
po r t an t  s c i e n t i f i c  va lue  i n  i t s  own r i g h t ,  The f i v e  s t r a i g h t  
f a i l u r e s  not  only embarrassed t h e  space agency and f r u s t r a t e d  
t h e  s c i e n t i s t s  who had worked hard on t h e  Ranger experiments, 
but  a l s o  disappointed t h e  s c i e n t i f i c  community a t  l a rge .  

(John Walsh, comments on Ranger i n  Science Magazine, Vol. 141, 
p. 140, J u l y  12, 1963.) 

The dec i s ion  w a s  "based pr imari ly  on t h e  

Some Comments on t h e  NASA Reorientat ion of t h e  Ranger 

1 
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J u l y  15 The Ranger Prcgram Off ice  a t  NASA Headquarters recommended 
changing t h e  Block numbers t o  account f o r  t h e  cance l l a t ion  
cif t h e  follow-on TV missions.  
f l i g h t s  were t o  be redesignated Block I V .  (This recommen- 
da t ion  was no t  placed i n  e f f e c t  and Block V continued by t h a t  
designation.)  (NASA, memo from N.W. Cunningham t o  E.M. 
Cor t r igh t ,  Ju ly  15, 1963, JPLHF 2-1636.) 

The remaining Block V capsule  

Space Daily noted t h a t  Phase I1 of t h e  Soviet  lunar  program, t o  
s o f t  land an automrtic s t a t i o n  on t h e  sur face  of t h e  moon, "has 
been plagued with t roub le s  comparable with our own Ranger Pro- 
gram. The las t  th ree  at tempts  t o  i n i t i a t e  t h i s  new explora t ion  
p lan  have fab led ,  t h e  last  of which the  sov ie t s  dubbed Lunik I V  
missing the t a r g e t  and in j ec t ing  i t s e l f  i n t o  . . . o r b i t  of t h e  
sun." ("The Soviet  Lunar Program," Space 3a i ly ,  Ju ly  15, 1963.) 

Ju ly  1 7  JPL d i r ec t ed  a l l  Divis ions t o  terminate  work on Ranger Block I V .  
(JPL, I O M  from V.C. Larsen, Jr. t o  Senior S t a f f ,  et.  a l . ,  J u l y  1 7 ,  
1963, JPLHF 2-271.) 

Ju ly  18 The JPL Ranger P ro jec t  Off ice  requested adequate support  from 
t h e  DSIF f o r  Ranger Block I11 i n  consonance with t h e  h ighes t  
Laboratory p r i o r i t y  previously assigned these  missions.  
I O M  from H.K. Schurmeier t o  E. Rechtin, Ju ly  18, 1963, JPLHF 
2-1629. ) 

(JPL, 

Ju ly  1 9  Following review of t h e  s c i e n t i s t s '  r o l e  i n  lunar  f l i g h t  p r o j e c t s ,  
NASA Headquarters issued a t e n t a t i v e  l ist  of the P r inc ipa l  Inves- 
t i g a t o r  and Co-Experimenters f o r  t h e  Ranger Block I11 TV experiment: 

D r .  G.P. Kuiper, P r inc ipa l  Inves t iga to r  
D r .  E.M. Shoemaker, Co-Experimenter 
D r .  H.C. Urey, Co-Experhenter 
M r .  R.L. Heacock, Co-Experimenter 
M r .  E.A. Whitaker, Co-Experimenter 

(NASA, memo from N.W. Cunningham t o  H.E. N e w e l l ,  Ju ly  19, 1963, 
JPLHF 2-7 2i. ) 

The JPL Ranger P ro jec t  Off ice  n o t i f i e d  a l l  Divisions t h a t ,  wi th  
t h e  cance l l a t ion  of Ranger Block I V ,  Ranger Block V veh ic l e s  
were now l i s t e d  as RA 10-15 inc lus ive ,  involving hard landed 
capsules  l imi ted  t o  t h e  seismometer and photographic types. 
(JPL,  I O M  from H.M. Schurseier  t o  Ranger Di s t r ibu t ion ,  Ju ly  19 ,  
1963, JPLHF 2-1631 .) 

Ju ly  24 JPL was informed t h a t  the  RCA f l i g h t  TV payload f o r  Xanger 6 
had experienced a f a i l u r e  during subsystem tests. The f a i l u r e  
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Ju ly  24 
cont . vas a t t r i b u t e d  t o  sho r t ing  of an IPA tube i n  t h e  transmitter, 

Delivery of F l i g h t  Unit # 1 w a s  rescheduled t o  August 15, while  
c o r r e c t i v e  measures were undertaken. 
Ranger Spacecraf t  System Review, Ju ly  24, 1963, JPLHF 2-1313.) 

(JPL, Minutes of t he  

RCA n o t i f i e d  JPL t h a t  the launch environment might tune on one 
o r  both channels of t h e  TV system e a r l y  i n  t h e  f l i g h t .  (RCA, 
l e t t e r  from B.P. Miller t o  D. Kindt, Subject:  Mission Operations-- 
Ranger TV Subsystem, c i t e d  i n  I O M  dated October 11, 1963 from 
R. Moyer, L.M. Bronstein t o  P. Rygh, Subject:  Mission Analysis-3, 
Ranger Block I11 TV System Control,  JPLHF 2-1663.) 

Management pol icy f o r  t he  Ranger Block V e f f o r t  w a s  eatabl ished 
by t h e  JPL Director  f o r  Lunar and Planetary P ro jec t s .  (JPL, I O M  
from R.J. Parks t o  W.H. Pickering,  J u l y  24, 1963, JPLHF 2-1775.) 

JPL issued JPL-Northrop t e s p o n s i b i l i t i e s  f o r  Ranger Block V. 
(JPL, I O M  from H.M. Schurmeier/K. Coon t o  Di s t r ibu t ion ,  Ju ly  24, 
1963, JPLIIF 2-1376. ) 

J u l y  31  JPL requested t h a t  NASA Headquarters ease t h e  e s t ab l i shed  man- 
power r e s t r i c t i o n  a t  JPL ( see  June 14 ,  1963) t o  allow f o r  t h e  
h i r i n g  of a d d i t i o n a l  personnel. (JPL, letter from W.H. Pickering 
t o  E.D. Hilburn, Ju ly  31, 1963, as c i t e d  i n  letter from E.D. 
Hilburn t o  W.H. Pickering, August 2, 1953, JPLHF 3-199.) 

During 
J u l y  

Ranger Block 111. 
design f e a t u r e s  of Ranger Block I11 were conducted on t h e  PTM 
during Ju ly  2 and 3. 

The f i r s t  systems test and tests o f  redundant 

A cab le  problem caused some d i f f i c u l t y  
with transponder gain con t ro l  during systems test, bu t  no major 
design d e f i c i e n c i e s  were uncovered. (JPL, Space Programs Summary i 

1 

b 

No. 37-23, Vol. I ,  f o r  t he  period J u l y  1, 1963 t o  August 31, 
1963, 2, 13.) 

4 
f Assembly of t h e  Ranger 6 spacec ra f t  began on J u l y  1 a t  t h e  SAF, 

i 
.i 

and continued throughout t h e  month. 
on Ju ly  1 7 .  

t h e  period September 1, 1963 t o  October 31, 1963, 12.) 

Assembly of Ranger 7 began 
Weight of t he  B!.ock I11 spacec ra f t  was 819 pounds. 

( Ibid. ,  14, and Space Programs Summary No. 37-24, Vol. I ,  f o r  i 

Ranger Block V. 
veh ic l e s  were renumbered RA-10 through RA-15. 
Laboratories submitted a f i n a l  r e p o r t  and Block V f a m i l i a r i z a t i o n  
manual on t h r e e  i n i t i a l  tasks completed under Phase I of Contract 
No. 950591. (NSL Report 63-134, Ju ly  1964, F i n a l  Report, NSL 
Ranger Phase 1 Program, Tasks C(1), C(2), and C(3), JPLHF 2-1624.) 

With t h e  cance l l a t ion  of Block I V ,  Block V 
Northrop Space 

' i* 
' ,  
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During 
J u l y  
cont  . 

Aug. 1 

Aug. 2 

Aug. 5 

Some problems were encountered with nomenclature as LeRC was  
now r e f e r r i n g  t o  Block V as Block I V .  
Rayger Bi-Weekly P ro jec t  Meeting of Ju ly  31, 1963, JPLHF 2-1573.) 

(JPL, Minu'ies of t h e  

The f i r s t  prototype of t h e  LFC, containing a top tube and 
azimuth d r i v e  and extension mechanism, a s t r u c t u r a l  model trans- 
mitter, and dummies of t h e  supporting subsystems, w a s  '.:. . a l l e d  
i n  a ba l sa  impact limiter a t  ADP.* 
and impact tests were conducted, followed by func t iona l  t e s t i n g  
f o r  two mission l i f e t i m e s  under hard vacuum. 

"Above-design-level t i h a t i o n  

No damap,e o r  degra- 
~ 

dat ion  of any kind was evident." (JPL, Space Programs Summary 
NO. 37-23, Val. V I ,  OP. c i t . ,  7.) 

The seventh meeting of t he  Ranger DSIF-SFO Design Review Board 
was held.  (See May 27, 1963.) A s  a r e su lz  of i ts  f i r s t  s i x  
meetings the  Board issued a r epor t  c i t i n g  major de f i c i enc ie s  
i n  Ranger f l i g h t  operat ions documentation. 
evaluated progress  i n  cor rec t ing  these  de f i c i enc ie s .  
His tory--Working Draf t  , op . c i t  . , 48. ) 

Subsequent meetings 
(Ranger 

NASA Headquarters informed JPL t h a t  t h e  manpower c e i l i n g  estab- 
l i shed  f o r  JPL could be modified i f  t h e  Laboratory would supply 
support ive d a t a  on manpower loading cont ras ted  wi th  requirements 
f o r  NASA task assignments. (NASA, letter from E.1). Hilburn t o  
W.H. Pickering, August 2,  1963, loc. c i t . )  (See Ju ly  31, 1963.) 

JPL Space Sciences Divis ion recommended t o  t h e  Ranger P ro jec t  
Off ice  t h a t  t h e  primary Block V mission cons i s t  of depos i t ing  
a capsule on t h e  moon carrying a pass ive  s i n g l e  a x i s  seismometer. 
(Rough d r a f t  of I O M  from R.V. Meghreblian t o  H.M. Schurmeier, 
August 5,  1963, JPLHF 2-1638a.) This recommendation was adopted, 
and NASA Headquarters w a s  n o t i f i e d  t h a t  t h e  primary mission ob- 
jective of Ranger Block V should be t h e  successfu l  landing and 
opzrat ion of a seismometer capsule  cn t h e  moon. A photographic 
capsule  as  a poss ib le  successor w a s  recommended only wi th  s t rong  
reserva t ions .  (JPL, let ters from H.M. Schurmeier t o  N.W. 
Cunningham, August 9, 1963, JPLHF 2-1640 2nd 1641.) 

* 
On Ju ly  1, 1963, with the  purchase of t h e  Phi lco Corporation, 

Aeronutronics became a Divis ion of t h e  Phi lco Corp. which was, i n  tu rn ,  a 
subs id ia ry  of t h e  Ford Motor Company. 
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Aug. 5 
cont. 

The NAS-SSB compl2ted an  evaluat ion of t h e  problems and 
p o l i c i e s  involved i n  t h e  decontamination of i n t e r p l a n e t a r y  
spacec ra f t ,  begun t h e  year previously at- t h e  Iowa Summer 
Study, and rel9ased a r e p o r t  Space Pro& S t e r i l i z a t i o n ,  A 
Policy Statement t o  the  National Aeromut i c s  and Space Admin- 
i s t r a t i o n .  The document e s s e n t i a l l y  concurred i n  r ecen t  NASA 
decis ions on spacec ra f t  s t e r i l i z a t i o n  procedures. (Contained 
i n  Appendix J of C.M. Atkins, NASA and t h e  Space Science Board 
of t h e  National Academy of Sciences,  JPLHF 2-797.) 
January 15, 1963.) 

(See 

NASA Agena B v e h i c l e  6008 completed t h e  manufacturing cyc le  a t  
LMSC i n  Sunnyvale, Cal i fornia .  

Aug. 7 X’L recommended t h a t  NASA OTDA cont inue t o  support  DSIF use  of 
L-band on Ranger through 1965, and t h a t  such scpport  should end 
January 1966, a t  which time conversion t o  S-band would be accom- 
plished. (JPL, l e t t e r  from E. Rechtin t o  G.M. Eruszynski, NASA, 
August 8, 1963, JPLHF 2-289.) (See Apr i l  25, 1963.) 

Aug. 9 Because of t h e  s i z e ,  urgency, and d i f f e r e n c e s  i n  implementation 
(in-house versus  contractur)  between Ranger Block IS1 and Ranger 
Block V, JPL divided these  e f f o r t s  i n t o  two s e p a r a t e  f l i g h t  pro- 
jects. 
Block V, whi le  Harris M. Schurmeier remained P r o j e c t  Manager f o r  
Block 111. (JPL, I O M  from R.J.  Parks t o  Sect ion Chlefs,  et. a l . ,  
August 9, 1963, JPSHF 2-191a; and, I O M  from W.H. PickeriDg t o  
Senior S t a f f ,  et. al . ,  August 9, 1963, JPLHF 2-272.) 

Geoffrey Robil lard w a s  named P r o j e c t  Manager f o r  Ranger 

Responsibi l i ty  f o r  checkout and launch opera.tions f o r  NA;A A t l a s -  
Agena veh ic l e s  w a s  assigned t o  NASA upon s igna tu re  of a revised 
NASA/USAF agreement on Agena vehicles .  I n t e r n a l l y ,  LeRC assigned 
t h i s  t a s k  t o  the  Goddard Launch Operations Branch. 
1963.) 
f o r  P r o j e c t  Ranger from LMSC, replacing AFSSD for th i s  function. 
(Testimony of Oran Nicks, Inves t iga t ion  of P ro jec t  Rangar, &. 

(See February I, 
NASA LeRC a l s o  began d i r e c t  procurement of Agena B veh ic l e s  

- ci t . )  

Aug. 12  Respond,ng t o  c i r t ics  who urged increased emphasis on m i l i t a r y  
space programs, D r .  Homer E. N e w e l l ,  i n  a speech a t  Blacksburg. 
Virginia ,  a s se r t ed :  

’ those who argue t h a t  w e  should dispense with t h e  f r i l l s  
of s c i ence  and space explorat ion and concentrate  on t h e  
necess i t ic . ,  of E i l i t a r y  devclopment, f o r g e t  t h a t  w e  can ’ t  
r e a l l y  say what t h e  m i l i t a r y  n e c e s s i t i e s  i n  space w i l l  be  
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Aug. 12 and it would be foolhardy t o  pretend we can." H e  continued 
cont . t o  po in t  o u t  t h a t  it would be of l i t t l e  va lue  "to develop a 

maginot lice i n  space, only t o  have it flanked by f o r c e s  of 
g r e a t e r  f l e x i i i i l i t y .  We need t o  develop i n  a broad way our 
space c a p a b i l i t y  so t h a t  w e  w i l l  have t h e  a b i l i t y  t o  move 
i n  any d i r e c t i o n  required.  . . . 

("U.S. S c i e n t i s t  Decries Space Weapon Plea," The Evep.inp. S t a r ,  
Vashington, D.C., August 12,  1963.) 

11 

The Northrop Corporation c o n t r a c t  f o r  Rarzer Block V Phase I1 
a c t i v i t y  w a s  redefined by Modification No. 4. E f f o r t  w a s  t o  be 
based upon a f i r s t  f l i g h t  i n  t h e  second qua r t e r  of 1965; Northrop 
w a s  d i r ec t ed  t o  submit a recommended Block V Spacecraft  System, 
supported by Design Evaluation Recommendations, by November 1, 
1963. (JPL, Ranger Block V P ro iec t ,  op. c i t . ,  41.) 

Aug. 16  Spurious r . f .  s i g n a l s  i n  t h e  960 mc. r eg ion  w e r e  detected i n  t h e  
RA-6 f l i g h t  u n i t  payload a t  RCA s i m i l a r  t o  t h e  anomalies t h a t  
occurred i n  t h e  TV PTM. (JPL, IOM from W.G. Leflang t o  D.H. Kindt, 
August 16, 1963, JPLHF 2-1645.) 

Aug. 20 D.H. Kindt, Pr0jec.t Engineer for t heRanger  TV Subsystem, requested 
a JPL Ranger Block I11 P r o j e c t  Of f i ce  waiver of a f i n a l  TV Sub- 
system Design Review a t  RCA. (JPL, I O M  from D.H. Kindt t o  A.E. 
Wolfe, August 20, 1963, JPLHF 2-1553.) 

Aug. 2 1  JPL inforined NASA Headquarters of t h e  continuing problem w i t h  
vidicon tlibe y i e l d  on the  Ranger Block I11 payload and of JPL 
and RCA plans t o  improve t h e  s i t u a t i o n .  (JPL, let ter from 
H.M. Schurmeier t o  N.W. Cunningham, August 21, 1963, JPLHF 
2-644. ) 

Aug. 23 The JPL Ranger Block I11 Pr.Jject Of f i ce  granted t h e  r eques t  f o r  
a waiver 02 an  o v e r a l l  TV Subsystem Design Review. 
from A.E. Wolfe t o  W. Downhower/D.H. Kindt, August 23, 1~63, 
JPLHF 2-1554.) 

(JPL, I O M  

Aug. 26 NASA Headquarters submitted i ts  zecommmdations t o  the  SSSC f o r  
t h e  s c i e n t i f i c  payload t o  be c a r r i e d  on i n i t i a l  Ranger Block V 
f l i g h t s .  
primary experiment. (See August 5, 1963.) (NASA, memo from 
H.E. N e w e l 1  t o  R.C. Seamans, Ranger S t a t i s  Report No. 17, 
August 29, i 9  63 , JPLHF 2-7 24 j 

OSS concurred i n  t h e  clioice, of a seismometer as t h e  
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Aug. 26 A t e n t a t i v e  Ranger Block V launch schedule w a s  issued at JPL. 
cont  . Spacecraft  

10 
11 
1 2  
13 
14 
15 

Launch Month 

Apr i l  ' 65 
August '65 

November ' 65 
February '66 

May '66 
August '66 

(Ranger Block V Launch Schedule, August 26, 1963, JPLHF 2-1649.) 

JPL w a s  informed that RCA d i d  not agree wi th  JPL opinion t h a t  t h e  
transmitter spurious output  problem r e p r e s e n t d  a s e r i o u s  p o t e n t i a l  
hazard. Action w a s  requested t o  r e q u i r e  RCA t o  v e r i f y  t h a t  each 
payload meets t h e  requirements of EYD-156. 
Leflang t o  D.H. Kindt, August 28, 1963, JPLHF 2-1552.) 
August 16, 1963.) 

Aug. 28 

a 

(JPL, I O M  from W.G. 
(See 

_- 
JF:, issued EPD-176 Requirements f o r  a Ranger Block V Lunar Rough 
Landing Capsule. 
w a s  t o  land a surviving payload containing a s ingle-axis ,  pas s ive  
seismometer on t h e  luna r  surface.  . . ." (p. 2-1) 

The primary mission assigned Block V f l i g h t s  
I 1  

Aug. 30 NASA Headquarters approved commencement of t h e  Lunar O r b i t e r  P r o j e c t  
under t h e  d i r e c t i o n  of &e Langley Research Center. (U.S. Congress, 
Senate, Committee on Aeronautical  and Space Sciences,  Hearicgs 
Before t h e  Committee, NASA Authorization f o r  F i s c a l  Year 1965, P a r t  1, 
S c i e n t i f i c  and Technical Programs, 88th Congress, Second Session, 
March 4, 1964, 129.) 

During 
August 

Ranger Block 111. The Slock 111 PTN Was subjected t o  v i b r a t i o n  
tests between August 1 9  and 23, and uncovered problems when t h e  
CC&S f a i l e d  t o  properly s t o r e  c e r t a i n  commands. Thermal c o n t r o l  
tests followed i n  t h e  JPL 25-ft. space simulator and w e r e  satis-  
f a c t o r i l y  completed on August 28. (JPL, Space Programs Summary - No. 37-23, Vol. I, op. c i t . ,  13-14; and, Space Program Summary 
No. 37-24, Vol. I ,  op. cifi., 9.) 

Power turn-on i n  Ranger 6 occurred on August 7, and by August 22 
RA-6 had completed a l l  subsystem tests and c a l i b r a t i o n s ,  a power 
survey, and t h e  f i r s t  systems test. The f i r s t  f l i g h t  u n i t  RCA 
TV subsystem w a s  de l ive red  t o  JP5 on August Z ,  n?d turned over 
t o  the  SAF on August 24. The spacecraf t  (with TV subsystem in- 
s t a l l e d )  corqlexed t h e  sec@.:d sys tems test on August 28, arid 

i 
E 

I 
% I 
1. P 
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During preliminary tes t  d a t a  indicated c o r r e c t  operat ion of a l l  equip- 
August mznt. Assembly of Ranger 7, began J u l y  29, continued i n  process. 
cont  . (JPL, Space Proprams Summary No. 37-23, Vol. I, loc.  c i t . ;  and, 

Space Programs Summary No. 37-23, Vol. V I ,  op. c i t .  , 1-2.) (Figure 54.) 

A t  t h e  Ranger Quarterly Rev iew held a t  JPL on August 13, t h e  
pacing items i n  the  program w e r e  considered t o  be TV power supply 
anomalies, late de l ive ry  of t h e  command subsystem f a b r i c a t e d  by 
Texas Instruments,  and a capac i to r  problem. (Ranger JPL/NASA 
Quarterly R e v i e w  Minutes, August 21, 1963, JPLHF 2-164?; and, 
Space Programs Summary No. 37-23, Vol. V I ,  op. c i t . ,  1-2.) 

Ranger Block 17. Primary e f f o r t  a t  Northrop continued t o  be i n  
t h e  design eva lua t ion  area, with b r i e f i n g  se s s ions  held at JPL 
f o r  Northrop personnel. About 100 NSL personnel were in  resi- 
dence a t  JPL. 

Under JPL c o n t r a c t  ADP continued t o  develop major subassemblies 
of t h e  landing sphere assembly f o r  t h e  l u n a r  f a c s i m i l e  capsule  
(LFC) although opinion a t  JPL and NASA now favored a seismometer 
f o r  var ious reasons. 
Space Programs Summary No. 37-23, Vol. I, op. ci t . ,  27; and, 
Ranger JPL/NASA Quarterly Review Minutes, August 21, 1963, loc.  cit.) 

(See August 26 and August 28, 1963.) (JPL, 

Sept. 3 Recommendations f o r  t h e  s c i e n t i f i c  payload f o r  Block V Ranger 
missions were discussed f u r t h e r  'see August 26 and 28, 1963) by 
t h e  SSSC, and t h a t  body concurri i i n  t h e  OSS s e l e c t i o n  of pay- 
loads f o r  Rangers 1 0  and 11, w i t h  Rangers 12  and 13 t o  b e  pre- 
pared as bzckup missions: 

I. Sing le  Axis Passive Seismometer Capsule; P r i n c i p a l  I n v e s t i -  
ga to r ,  D r .  Prank Press ,  Caltech Seismological Laboratory. 

2. Gamma-Ray Spectrometer; P r i n c i p a l  I n v e s t i g a t o r ,  D r .  James 
Arnold, UCSD. 

3. Surface Scanning Radar; P r i n c i p a l  I n v e s t i g a t o r ,  M r .  Walter E. 
Brown, JPL . 

4. Approach Television; P r i n c i p a l  I n v e s t i g a t o r ,  D r .  Gerard 
Kuiper, University of Arizona. 

N o t i f i c a t i o n  of i n v e s t i g a t o r s  w a s  withheld pending a NASA review 
of t h e  N 1964 program. (NASA, Summary Minutes of t he  Space 
Sciences Steer ing CommiLtze of September 3, 1963, 3-7, JPLHF 
2-1769; a l s o ,  memo from H.E. N e w e l 1  t o  R.C. Seamans, Ranger S t a t u s  
Report No. 18, September lE, 1963, JPLHF 2-725; and memo from 
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Sept. 3 H.E. N e w e l l  t o  0.14. Nicks, September 18, 1963, JPLHF 2-726.) 
cont . Except f o r  incorporat ing new technology, Ranger Block V w a s  

e s s e n t i a l l y  a copy of Ranger Block 11. 

Sept. 5 NASA OTDA and OSS reached agreement c a l l i n g  f o r  ces sa t ion  of 
DSIF L-band support  t o  f l i g h t  p r o j e c t s  a t  t h e  end of  1965, thus  
permit t ing Block V seismic capsules  t o  employ L-band equipment. 
The maintaining of t h e  Block V f l i g h t  schedule  w a s  cr i t ical  t o  
t h i s  agreement. (JPL, I O M  from E. Rechtin t o  H.M. Schurmeier and 
G. Robi l la rd ,  September 5 ,  1963, JPLHF 2-1654; and, IOM from 
E. Rechtin t o  R.J.  Parks,  September 5, 1963, JPLHF 2-1r53.) 
(See August 7 ,  1963.) 

Sept. 6 JPL Ranger Block I11 Pro jec t  Of f i ce  and NASA Headquarters s igned 
an agreement wi th  t h e  Ranger Block I11 P r i n c i p a l  Inves t iga to r  
c l a r i f y i n g  t h e  func t ions  and a u t h o r i t i e s  of a l l  p a r t i e s ,  i n  con- 
formance wi th  NASA Management I n s t r u c t i o n s  4-1-1 and 37-1-1. 
(Memorandum of Agreement by H.L. SchJrmeier, September 6 ,  1963, 
JPLHF 2-1386.) (See Ju ly  11, and 19, 1963.) 

The Ranger Design R e v i e w  Board f o r  DSIF and SFO systems i ssued  
a f i n a l  r e p o r t  on Board f ind ings  and recommendations. 
August 1, 1963.) (Ranger History--Working Dra f t ,  op. c i t . ,  48-49.) 

J P i  requested a Ranger Block V Capsule Study proposal  from ADP. 
(JPL, Ranger Block V P ro jec t ,  op. c i t . ,  45.) 

(See 

Sept. 9 NASA Headquarters was  informed t h a t  poor y i e l d  of Ranger TV 
v id icon  tubes remained a s i g n i f i c a n t  problem. Because of t h i s  
problem " the  very b e s t  tubes have been se l ec t ed  f o r  RA-6 wi th  
t h e  remainder scheduled f o r  RA-7. . . . Consequently, w e  have 

s l ipped  i n  order  t h a t  t hese  missions will have a t  least  as good 
a TV system as R4-6." (NASA, memo from N.W. Cunningham t c  O.W. 
Nicks, Septe.mber Y ,  lS63, JPLHF 2-645.) (See August 21, 1963,) 

NASA issued new i n s t r u c t i o n s  f o r  s t e r i l i z a t i o n  and decontamination 
of unmanned deep space vehic les .  
4-4-1, NASA Unmanned Spacecraf t  Decontamination Pol icy,  September 9, 

recommended t h a t  t h e  f l i g h t  schedule  f o r  RA-7, 8 and 9 be  ? 

i 

i 
t (General Management I n s t r u c t i o n  

1963, JPLHF 2-435.) (See May 17,  1963.) i 

Sept. 10  NASA f l i g h t  schedule w a s  issued.  NC veh ic l e s  o the r  than Block I11 
were l i s t e d ,  and t h e  Block 111 schedule was ad jus ted  as follows: 

RA-6 No change (See February 25, 1963,) 
RA-7 Slipped from January 1.964 t o  February 1964 i 
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Sept. 1 0  RA-8 Slipped from March 1964 t o  May 1964 
cont . RA-9 Slipped from A p r i l  1964 t o  J u l y  1964 

((Off ic ia l  NASA F l i g h t  Schecules, September 10, 1963, JPLHF 2-968.) 

D r .  Robert C. Seamans, Jr., NASA Associate Administrator,  con- 
ducted a review of OSS programs i n  l i g h t  of Congressional funding 
c u t s  i n  t h e  FY 1964 program. Budget problems were i n t e n s i f i e d  by 
i n i t i a t i o n  of t h e  Lunar Orb i t e r  P ro jec t  (see August 30, 1963). 
Various opt ions w e r e  proposed including e i t h e r  c u t t i n g  down o r  
s l i pp ing  t h e  schedule of Ranger Block V. 
(Ranger "Tuesday - Thursday" P r o j e c t  Meeting Minutes of September 10, 

(See September 5, 1963.) 

1963, JPLHF 2-1584.) 

Sept. 1 4  During a JPL-LeRC review of t h e  A t l a s  GE guidance improvement pro- 
gram held i n  Cleveland, Ohio, JPL personnel were informed of two 
test f a i l u r e s  i n  GE guidance components r e s u l t i n g  from s h o r t  c i r -  
c u i t s  caused by loose  gold f l a k e s  i n  c e r t a i n  1N459 diodes. Since 
hundreds of t h e  same diodes w e r e  i n  use on Ranger Block I11 space- 
c r a f t ,  t h e  Ranger P r o j e c t  Off ice  w a s  n o t i f i e d  and s p e c i a l  exami- 
nat ions w e r e  recommended. (Document, no da te ,  e n t i t l e d  "Ranger 6 
Diode F a i l u r e  Report," JPLHF 2-1528.) 

I n  an  a r t i c l e  i n  t h e  Saturday Evening Post ,  S t u a r t  H. Loory de- 
t a i l e d  some of t h e  problems a f f e c t i n g  t h e  American space program, 
point ing out t h a t  t h e  unmanned lunar  program i n  p a r t i c u l a r  w a s  a 
scjurce of n a t i o n a l  embarrassment: 

3 
i 
5 

As f a r  back as 1958 t h e  United S t a t e s  t r i e d  t o  land some- 
thing on t h e  moon i n  a keep-up-with-the-Soviets d r ive .  
The Army, A i r  Force and industry ran up a s t r i n g  Jf e igh t  
f a i l u r e s  i n  e i g h t  a t tempts  t o  h i t  o r  come c l o s e  t o  t h e  
moon. 
and 1962 and racked up f i v e  f a i l u r e s  i n  five at tempts--  
though only three were r e a l  e f f o r t s  t o  h i t  t h e  moon and 
g e t  information home. 

( S t u a r t  H, Loory, " A r e  w e  Wasting B i l l i o n s  i n  Space?" Saturday 
Evening Post ,  September 14, 1963.) 

ADP issued Proposal f o r  a Design Study of a Lunar Rough Landing 
Capsule, (F130219) i n  response t o  t h e  JPL request  of September 6,  
1963. 

A Ranger Block V Mission Amlys i s  Panel w a s  es tabl ished a t  JPL 
with p a r t i c i p a t i o n  of NSI, personnel. (JPL, let ter from G. 
Robi l lard,  t o  D r .  V.W. Howard, NSL, September 1 7 ,  1963, JPLHF 
2-197 .) 

-f 

Then NASA entered Ranger i n  t h e  competit ion i n  1961 

Sept. 1 7  
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Sept. 18 NASA Headquarters informed JPL of SSSC approval of JPL-recommended 
experiments and p r i n c i p a l  i n v e s t i g a t o r s  f o r  Block V Rangers 10 and 
11, with Rangers 12  and 13 as backup. 
N e w e l 1  t o  W.H. Pickering, September 18, 1963, JPLHF 2-192.) (See 
Septanber 3 .  1963 f o r  d e t a i l s . )  

(NASA, i o t t e r  from H.E. 

NASA Headquarters authorized t h e  JPL Ranger Block I11 P r o j e c t  
Of f i ce  t o  continue using t h e  milestone/bar  c h a r t  r epor t ing  
procedures adopted during Ranger reprogramming act ivi t ies  I n  
January 1963, r a t h e r  than the PERT repor t ing  system used previ- 
ously. (NASA, letter from N.W. Cunningham t o  H.M. Schurmeier, 
September 18, 1963, JPLHF 2-1655.) 

Sept. 20 Ranger Agena B v e h i c l e  6009 completed manufacture a t  LMSC i n  
Sunnyvale, Cal i fornia .  

Sept. 23  NASA Headquarters informed JPL t h a t  t h e  Of f i ce  of Space Sciences 
was  preparing t o  conduct a thorough review of a l l  f l i g h t  p r o j e c t s ,  
and t h a t  P ro jec t  Ranger was scheduled f o r  t h e  day of No-Jember 7, 
1963. (NASA, memo from E.M. Cor t r igh t  t o  Directors  of Ames, JPL, 
Goddard and Langley, September 23, 1963, JPLHF 2-1656.) 

Ralph S e r l i n  assumed procurement r e s p o n s i b i l i t y  f o r  JPL Contract 
No. 950137, t h e  RCA-AED TV subsystea a t  JPL. (JPL, I O M  from 
C.J .  Bennett t o  H.M. Schurmeier, September 25, 1963, JPLHF 2-1809.) 

Sept. 26 Ranger Block V s t a t u s  r e p o r t s  began t o  be submitted sepa ra t e ly  t o  
NASA Headquarters. (JPL, letter from G. Robi l lard t o  N.W. 
Cunningham, September 26, 1963, JPLHF 2-1657a.) 

Sept. 27 General Motors Corporation recommended continilation of a JPL study 
con t r ac t  t o  determine t h e  f e a s i b i l i t y  of v i s u a l l y  observing a 
Ranger impact on t h e  luna r  surface.  
t o  D i s t r ibu t ion ,  September 27 , 1963, JPLHF 2-1387.) 

(JPL, I O M  from R.G. Erereton 

During Ranger Block 111. During e a r l y  September the  PTM underwent 
Septmber  Mission Test #l i n  t h e  25-ft. space simulator.  (JPL, Minutes 

of t h e  Ranger Spacecraft  Systcji Review, September 18, 1963, 
JPLHF 2-1313.) F ina l  v e r i f i c a t i o n  tests were performed on 
t h e  Mark I V  s o l a r  panels including humidity, v i b r a t i o n ,  vacuum 
temperatu-e b..d thermal shock, and e l e c t r i c a l  perfomance. 
Space Programs Summary No. 37-25, Vol. V I ,  op. c i t , ,  6.) 

Two consecutive RA-6 mission tests (complete 66-hour lunar  f l i g h t  
t e s t s )  i n  t h e  25-ft. space simulator began on September 26 and 

(JPL, 
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Dur iog 
September inspect ion.  (JPL, Minutes of Range  Bi-Weekly Pro jec t  Meeting 
cont . of September 25, 1963, JPLHF 2-1573.) (Figure 55.) 

continued i n t o  e a r l y  October p r i o r  t o  RA-6 tear-down and re- 

I n i t i a l  power turn-on of RA-7 w a s  accomplished on September 16 
wi th  t h e  TV subsystem and CC&S not  y e t  i n s t a l l e d .  
subsystem w a s  shipped t o  JPL on September 27, and w a s  mated wi th  
t h e  spacec ra f t  a t  the  end of t h e  month. 
Summary No. 37-24, Vol. I, loc.  c i t . ;  and, Space Programs Summary 
No. 37-25, Vol. I, op. c i t . ,  39.) 

The RCA TV 

(JPL, Space Programs 

Ranger TV ground support  w a s  reported ope ra t iona l  a t  t h e  Goldstone 
f i e l d  loca t ions ,  and system i n t e g r a t i o n  t e s t s  were performed with 
t h e  DSIF. 
t h a t  t h e  var ious p ieces  of JPL/RCA equipment are compatible." 
(JPL, Space Programs Summary No. 37-23, Vol. V I ,  OD. c i t . ,  11.) 

"It appears t h a t  no bas i c  system problems exist  and 

Ranger Block V. ADP completed Phase I development e f f o r t  on the 
LFC on September 13. This work, contracted a t  $1.3 m i l l i o n  i n  
November 1962, covered Jevelopment t o  t h e  prototype stage of t h e  
cr i t ical  capsule  subassemblies. The con t r ac t  w a s  completed on 
schedule and wi th in  budget. (Aeronutronic , Division of Phi lco  
Corp., Publ ica t ion  No. U-2350, Bimonthly Technical Progress 
Report No. 6, Lunar Facsimile Capsule Program, JPL Contract 
No. 950462.) (See F i n a l  Technical Report, Lunar Facsimile 
Capsule, Phase I DeveLopment, ADP No. U-2224, JPL Contract  
No. 950462, September 13, 1963,) 

An ADP proposal f o r  a 90-day design s tudy of t he  Lunar Rough 
Landing Seismometer Capsule was reviewed a t  JPL, and agreement 
was reached on t h e  level of e f f o r t  t o  be appl ied t o  the  var ious 
tasks .  A d e f i n i t i v e  con t r ac t  w a s  expected t o  be  executed by 
October 10. 
t o  i n i t i a t e  t h e  prel iminary design a c t i v i t y  on t h e  capsule  
landing system. 
September 30, 1963, 2 ,  JPLHF 2-1676.) 

JPL a l s o  approved an  NSL letter con t r ac t  f o r  ADP 

(Ranger Block V Biweekly S t a t u s  Report, 

NSL issued Ranger Payload Delivery Subsystem Study, NSL 63-161. 

Oct. 2 I n  a move t o  c e n t r a l z e  con t ro l  and ai i thori ty  f o r  spacecraf t  
da t a  acqu i s i t i on  and processing, D r .  Eberhardt Rechtin w a s  
appointed Ass i s t an t  Laboratory Director  f o r  Tracking and Data 
Acquisit ion.  
f o r  t he  complete DS1.P including i n t e r s t a t i o n  communications. 
The SFOF remained a s e p a r a t e  operat ion.  (JPL, I O M  from W.H. 
Pickering t o  Senior S t a f f ,  et. a l . ,  October 2 ,  1963, JPLHF 2-273.) 

I n  h i s  new pos i t ion ,  D r .  Rechtin was respons ib le  
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2 JPL began a sampling, inspec t ion ,  and tes t  program of 1.14459 
diodes ( see  September 1 4 ,  1963) used i n  the Ranger spacecraf t .  
Resul t s  obtained during the succeeding two weeks showed t h a t  
a f t e r  v i b r a t i o n  t h e  incidence of gold-flake contamination was 
so h igh  (about 30% of a l l  diodes examined) t h a t  most equipment 
containing these  diodes w a s  u n f i t  f o r  f l i g h t .  (Document, un- 
dated,  e n t i t l e d ,  "Ranger 6 Diode F a i l u r e  Report," loc .  c9.t.) 

.. 

JPL i ssued  EPD-182 , Ranper Block V Launch Vehicle Requirements. 

O c t .  4 Time  Magazine observed t h a t :  
Cal tech 's  Je t  Propulsion Laboratory is admittedly f a r  behind i n  
i t s  campaign t o  explore t h e  moon's su r f ace  by means of unmanned 
Ranger spacecraf t .  Of t h e  f i v e  Rangers launched so f a r ,  none 
has worked w e l l  enough t o  send back use fu l  information. JPL 
blames a good p a r t  of t h e  f a i l u r e  on t h e  hea t  treatment given 
t h e  Rangers t o  prevent them from contaminating t h e  moon w i t h  
e a r t h l y  microorganisms; but  whatever t h e  cause,  t h e  delay is 
a l ready  on t h e  books. 

("The Grandstands are Emptying f o r  t he  Race t o  t h e  Moon," Time, 
October 4 ,  1963.) 

O c t .  8 NASA Deputy Associate  Administrator Earl D. Hilburn n o t i f i e d  
D r .  Lee DuBridge, President  of Caltech, t h a t  t h e  pending re- 
organiza t ion  of NASA would p l ace  r e s p o n s i b i l i t y  f o r  JPL 
opera t ions  and whatever new con t rac t  agreement w a s  er-tered 
i n t o  f o r  Cal tech sponsorship of JPL, i n  D r .  Homer E. N e w e l l .  
(NASA, le t ter  from E.D. Hilburn t o  3r. DuBridge, October 8, 
1963, JPLHF 3-401. ) 

O c t .  9 NAS-' announced a major reorganiza t ion  e f f e c t i v e  November 1 , 1943. 
Three major NASA o f f i c e s  were es t ab l i shed ,  r epor t tng  t o  Associate 
Administrator Kobert C. Seamans, Jr. The new o f f i c e s  were n3w 
respons ib le  f o r  both technica l  and management ac t iv i t ies  a t  a l l  
NASA f i e l d  cen te r s  including JPL. This reorgaoiza t ion  removed t h e  
t a s k  of genera l  opera t ion  f o r  t h e  center?  from the Associate  Adnin- 
i s t r a t o r  where i t  had resided f o r  two years ,  reduced t h e  number of 
personnel who repor ted  t o  h i s  o f f i c e ,  and re turned  t h e  NASA organi- 
za t ion  t o  a s t r u c t u r e  more near ly  l i k e  t h e  Glennan arrangezient t h a t  
was i n  e f f e c t  p r i o r  t o  November 1, 1961. The t h r e e  new o f f i c e s  
were Manned Space F l i g h t  (OMSF), Advanced Research and. Technology 
(OART) , and Space Science and Applicat ions (OSSA), 2r. Homer E. 
N e w e l l  was appointed Associate Administrator f o r  t h e  l a t t e r  o f f i c e .  

NASA Administrator James E. Webb announced t h a t  t h e  changes 
were implemented " to  improve even f u r t h e r  F: performance record 
t h a t  s a w  t h e  E-:ccess r a t i o  of NASA's space f i i z t t s  c l i a b  from 
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Oct. 9 36 percent  t o  83 percent  i n  its f i r s t  f i v e  years." (NASA Release 
cont  . No. 63-225, October 9 ,  1963, JPLlIF 2-1774.) Already, on Sep- 

tember 30, 1963, Aviat ion Week had c a l l e d  D r .  Homer E. N e w e l l  ' ' the 
b ig  winner i n  t h e  l a t e s t  NASA reorganizat ion,"  i n  which f i v e  tech- 
n i c a l  o f f i c e s  were consolidated and reduced t o  three .  

O c t .  11 I n  response t o  RCA n o t i f i c a t i o n  of t h e  p o t e n t i a l  f o r  TV system 
t u r n  on caused by a severe launch environment, R. Moyer and L.M. 
Bronstein prepared a r e p o r t  on p o t e n t i a l  inadver ten t  TV ac tua t ion  
condi t lons and suggested opera t iona l  procedures t o  minimize t h i s  
kind of event from occurr ing.  (See Ju ly  24, 1963.) (JYL, I O M  
from R. Moyer/L.M. Bronstein,  t o  P. Rygh, October 11, 1963, &, -- c i t . )  

O c t .  15 JPL  Ranger Block 111 Pro jec t  Manager H.M. Ychurmeier informed 
t h e  Laboratory Direc tor  t h a t  t h e  RCB TV subsystem s h o r t  du ra t ion  
power dropout problem had been i s o l a t e d  " to  a 4-port hybrid,  b c t  
t h e  exact mechanism of t h i s  breakdown i s  s t i l l  not  pinned down. 
It i s  thought t o  be  e i t h e r  an arc, posstbly due t o  l o c a l  out- 
gassing,  o r  a mul t ipac t ing  type  of breakdown." (JPL, I O M  from 
H.M. Schumeier  t o  W.H. Pickering,  October 15, 1963, JPLHF 2-1665.) 

act. 1 7  The f i n a l  design review of Agena B vehic les  f o r  Block 111 Rangers 
was held a t  LMSC i n  Sunnyvale, Ca l i fo rn ia  (Lockheed document 
LMSC/A377602 , "Block 111 Ranger F ina l  Design Review.") 

JPL issued Spec i f i ca t ion  75001, Ranger Block V P ro jec t  Pol icv  and 
Requirements. 

O c t .  18 Upon completion of t h e  program t o  i n v e s t i g a t e  contaminated 1N459 
diodes ( see  October 2, 19631, JPL recommended t n  NAS.' Headquarters 
t h a t  t he  f l i g h t  of Ranger 6 be  postponed u n t i l  (1) t h e  subjec t  
diodes i n  a l l  c r i t i c a l  spacecraf t  comFonents were replaced w i t h  
improved devices ,  and (2) new GE guidance components incor- 
porat ing t h e  same changes be provided f o r  t h e  Atlas booster  pro- 
g ramed  f o r  Ranger 6 .  (JPL, l e t t e r  from W.H. Pickering t o  H.E. 
N e w e l l  of NASA, October 29, 1963, JPLHF 2-287.) 

NASA re leased  t h e  launch schedule f o r  Block V Rangers: 

Vehicle 

RA-10 
RA-11 
RA-12 
RA-13 
RA- 14 

launch 

2nd Quarter,  1965 
3rd Quarter ,  1965 
4 th  Quarter,  1965 
1966 (year only) 
1966 (year only) 

(Cf f i c i a l  NASA F l i g h t  Schedules, October 18, 1963 , JPLHF 2-968.) 
(See August 26 arid September 10,  1963.) 
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O c t .  18 RCA n o t i f i e d  JPL that "it is  our  conclusion t h a t  t h e  [TV] dropout 
cont.  phenomena is of an i n t e r m i t t e n t ,  non-sustaining nature .  . . . i t  

is t h e  p o s i t i o n  of RCA t h a t  a success fu l  mission can be  obtained 
wi th  t h e  e x i s t i n g  equipment configuration." However, several 
tests using t h e  PTM were recommended t o  JPL f o r  seeking a n  engi- 
neer ing so lu t ion  t o  t h i s  problem i n  t h e  event JPL was de temined  
t o  pursue a so lu t ron .  (RCA, TWX from B.P. Miller t o  Schurmeier/ 
Kindt/Yarnes, October 18, 1963, JPLHF 2-1666.) 

O c t .  21 NASA Headquarters accepted JPL's recommendations of October 18 and 
o r d e r d  a two-month s l i p  of RA-6, a one-month s l i p  of RA-7, wi th  
Rfi-8 and 9 launch d a t e s  remaining unchanged. (See September 10, 
1963.) The a d d i t i o n a l  time w a s  t o  be used t o  r e so lve  cu r ren t  
problems such as diodes,  ob ta in  adequate spares ,  and t o  c l a r i f y  
a l l  outs tanding f a i l u r e  r epor t s .  
be  introduced. 
schedule change. 
Meeting, October 21, 1963, JPLHF 2-1573; a l s o ,  le t ter  from 
W.H. Pickering t o  H.E. N e w e l 1  of NASA, October 29, 1963, loc.  c i t . )  

No design improvements would 
There w a s  t o  b e  no pub l i c  announcement of t h e  

(JPL, Minutes of t h e  Ranger Ei-Weekly P ro jec t  

O c t .  22 NASA Headquarters formally n o t i f i e d  JPL and LeRC of t h e  schedule 
changes i n  P ro jec t  Ranger. (NASA, T.3 from H.E. N e w e l l  t o  W.H. 
Pickering,  October 22, 1963, JPLHF 2-193; and, TiJX from H.E. 
N e w e l l  t o  Lewis  Reseaxch Center , October 22, 1963, JPLHF 2-1668.) 

O c t .  23 JPL awarded ADP Coctract  No. 950755 f o r  a design s tudy and 
development p l a n  f o r  lunar  hard landing capsule  f o r  Block V 
Rangers. (JPL, Ranger Block V P ro jec t ,  op. c i t . ,  46.) 

O c t .  24 The Ranger Seventh Quarter ly  TV Subsystem R e v i e w  w a s  he ld  a t  RCA 
among NASA, RCA, Northrop and JPL personnel. The se s s ion  was 
somewhat s t r a i n e d  wi th  disagreement over t h e  importance of TV 
subsystem development problems; however, a dec i s ion  w a s  reached 
t h a t  Block I11 TV e f f o r t  would include inves t iga t ion  of t h e  
4-port hybrid assembly i n  an e f f o r t  t o  understand and eliminate 
t h e  RF dropout problem, as w e l l  as i n v e s t i g a t e  a d  r e s o l v e  several 
o the r  t echn ica l  problems s t i l l  plaguing t h e  payload. 
September 9 ,  1963.) (JPL, Space Programs Summary No. 27-25,  

(See 

V O l .  I, op. cit., 40 . )  

A t  t h e  NASA OSS s t a f f  meetjmg t h e  f u t u r e  of P ro jec t  Ranger w a s  
discussed i n  l i g h t  of Headqusrters manpower f i g u r e s  and t h e  
budget proposed f o r  FY 65. 
Ranger Block V would f r e e  funds f o r  some urgent  needs--for ex- 
ample, $30 m i l l i o n  f o r  t h e  FLOX e f f o r t  t o  ease t h e  Survevor pay- 
load l imi t a t ion .  A dec i s ion  would be  necessary wi th in  the next  
few weeks. (NASA, OSS S ta f f  Meeting Minutes, October 24, 1963, 
JPLEF 2-1759.) 

I t  w a s  pointed out. t h a t  dropping 
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Oct. 24 
cont . The 100th anniversary of t h e  founding of t h e  National Academy of 

Sciences took p l ace  with relative equanimity as mzmbers avoided 
a l t e r c a t i o n  over t h e  value of manned lunar  exDloration. (Howard 
Simons , " S c i e n t i s t s  C a l l  Truce tn Moon Plan Dispute," L o s  'Angeles 
T h e s ,  October 24, 1963.) 

9ct. 25 JPL d i r ec t ed  RCA t o  i n v e s t i g a t e  replacement of 1N459 diodes (sub- 
ject  t o  a high incidence of gola  f l ak ing )  i n  t h e  Ranger TV sub- 
system and t o  determine t h e  e f f e c t s  of both. temporary and permanent 
sho r t ing  condi t ions i f  diodes w e r e  re ta ined.  (iiPL, let ter from 
R. Serlin/D. Kindt t o  J. Davison and E.P. Miller of RCA, October 25, 
1963, JPLHF 2-2076.) 

Oct. 29 JPL requested t h a t  RCA take "every p r a c t i c a l  advantage" of t h e  two 
months launch delay occasioned by the  contaminated diodes "toward 
t h e  thorough and c a r e f u l  r e s o l u t i o n  of a l l  known quest ions o r  
problems." (JPL, let ter from R.J .  Parks, t o  Barton Kreuzer, RCA, 
October 29, 19b3, JPLHF 2-246.) 

Astronomers a t  Lowell Observatory i n  Arizona observed a twenty- 
minute dis turbance on the  luna r  slrface near t h e  Crater ~ r i s t a r c h u s .  
( " A i r  Force Spots Second Disturbance on Moon,11 L o s  Angeles T i m e s ,  
December 5, 1963.) 

The NASA Director  of Lunar and Planetary Program,  OSS, recom- 
mended t o  t h e  Director  of OSS t h a t  JPL should be covered under 
implementation of an experimental NASA procedure involving 
pe r iod ic  con t r ac to r  performance evaluation. 
O.W. Nicks t o  t h e  Director ,  Of f i ce  of Space Sciences,  October 29, 
1963, JPLHF 2-1669.) 

(NASA, memo from 

O c t .  30 A t  JPL D. h lcorn w a s  appointed P ro jec t  Engineer f o r  Ranger 
Block 111; R. Mesnard assumed the  new p o s i t i o n  of Block V S t a f f  
Engineer. (JPL, Ranger Spacecraf t  System Review, October 30, 
1963, 1, JPLHF 2-1313.) M r .  Ken Coon remained i n  charge of 
t he  Block V Spacecraft  System a t  JPL. 

Oct. 30-31 JPL personnel w e r e  n o t i f i e d  of t h e  delay i n  t h e  Ranger Block I11 
Pro jec t  and of i t s  causes. (JPL, I O M  from W.H. Pickering t o  A l l  
Personnel, October 30, 1963, JPLHF 2-275; and, I O M  from R . J .  Parks 
t o  Ranger, Mariner and Surveyor Personnel, October 31, 1963, JPLHF 
2-1389.) (See October 21, 1963.) 

Oct. 3 1  The revised Ranger Block I11 Pro jec t  Development Plan was issued. 
(For i n i t i a l  release, see September 23, 1961.) The document 
s t a t e d  the  p ro jec t  ob jec t ives  as : 

The mission of t h e  Block 3 Kanger f l i g h t s  i s  t o  ob ta in  
t e l e v i s i o n  p i c tu re s  of t h e  lunar  su r face  whi;h w i l l  b e  
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O c t .  31 
cont a 

of b e n e f i t  t o  both t h e  s c i e n t i f i c  program and t h e  U.S. manned 
luna r  program. These p i c t u r e s  should be a t  least  an o rde r  
of magnitude b e t t e r  i n  r e s o l u t i o n  than  any a v a i l a b l e  e a r t h  
based photograph. 

Should t h e  requirements of t h e  manned luna r  program con- 
f l i c t  w i th  t h e  s c i e n t i f i c  requirements, every considerat ion 
w i l l  be given t o  meeting t h e  manned luna r  program needs. 

and not  an  ob jec t ive  of t hese  f l i g h t s .  
The attainment of technological  d a t a  w i l l  be t h e  by-product 

To ta l  estimated cos t  of P ro jec t  Ranger (Blocks I, 11, and 111) w a s  
se t  a t  $223,000,000, of which approximately $105,000,000 w a s  f o r  
Blocks I and 11, and $118,000,000 f o r  Block 111. (Project  Docu- 
ment No. 8, Ranger, Block 111, Pro jec t  Development Plan, October 31, 
1963, JPLHF 2-13,) 

During 
October 

Ranger Block III. 
systems and environmental tests, w a s  shipped t o  t h e  Goldstone Track- 
ing S t a t i o n  on October 21. 
series of tests were performed wi th  t h e  DSIF including command, 
d a t a  threshold l i m i t s ,  and evaluat ion of t h e  TV equipment under 
simulated lunar  l e v e l s  of RF s i g n a l  s t r eng th .  
i b i l i t i e s  were encountered between DSIF equipment and t h e  space- 
c r a f t ,  and spacec ra f t  systems operated properly a t  threshold 
dis tances .  (JPL, Space Programs Summary No. 37-25, V o l .  I ,  
OP. c i t . ,  7 . )  

The Block 111 PTM, having completed all of its 

Between October 22 and November 9, a 

No incompat- 

Ranger 6 completed two complete mission tests which began i n  
l a t e  September. 
c a l l e d  f o r  completion of two successive 66-hour f l i g h t s  i n  the  
25-ft. space s imulator  without a ca t a s t roph ic  f a i l u r e .  Temper- 
a t u r e s  var ied between 110' - 60' C. Two p a r t i a l  f a i l u r e s ,  both 
associated wi th  t h e  TV subsystem, were recorded during the  first 
mission run. P i c tu re s  were l o s t  from Camera B, and an RF power 
drop recurred f o r  a durat ion of 0.2 seconds. (NASA, OSSA R e v i e w  
October 2, 1963, JPLHF 2-1505.) 

Acceptance criteria f o r  a success fu l  test 

I n  mid-October RA-6 w a s  returned t o  t h e  SAF f o r  disassembly and 
inspect ion p r i o r  t o  f i n a l  tests and shipment t o  AMR. During 
inspect ion,  which involved microscopic and black l i g h t  inspect ion 
of p a r t s ,  torque v e r i f i c a t i o n  and conformal coating touch-up, the 
Hybrid Coupler on the  TV subsystem w a s  found t o  ha\-e evidence of 
arcing i n  t h e  connectors and a bubble i n  the s i l v e r  p l a t ing .  The 
u n i t  w a s  removed and replaced with a spare. ( JPL ,  Ranger Space- 
c r a f t  System &view, October 16,  1963, 2, JPLHF 2-1313.) 
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During 
October 
cont  . 

On October 21 RA-6 w a s  ordered placed i n  cont ro l led  s to rage  
where i t  remained through November 17 whi le  equipment containing 
contaminated diodes w e r e  r e b u i l t  and r e q u a l i f i e d  f a r  f l i g h t .  
(JPL, Space Programs Slmmarv No. 37-24, Vol. I ,  _op. c i t . ,  10.) 

Ranger 7 completed System Tes t  2 on October 4. The f l i g h t  TV 
subsystem and f l i g h t  communication subsystem w e r e  received a t  
JPL on October 7. 
received and c a l i b r a t e d  by October 11, when System T e s t  3 w a s  
conducted. No s i g n i f i c a n t  problems were encountered. Agena 
match-mate tests and a dummy r u a  precountdown w e r e  completed 
by October 21, when RA-7 w a s  placed i n  cont ro l led  s t o r a g e  w i t h  
RA-6 pending replacement of equipment containing f a u l t y  diodes.  
( Ibid. ,  12.) 

A l l  o the r  remaining f l i g h t  equipment w a s  

RCA-AED reorganized t h e  Ranger TV P r o j e c t  Off ice ,  under t h e  
d i r e c t i o n  of B.P. Miller, t o  provide f o r  more e f f i c i e n t  operat ion.  
Payload development remained (II schedule;  however, rework of 
f l i g h t  payloads w a s  undertaken l a t e  in t h e  month when it  w a s  
ascer ta ined  t h a t  120 suspect  diodes w e r e  used i n  t h e  camr-ra 
e l ec t ron ic s  and i n  high cu r ren t  regula tors .  

October 24 Quarter ly  Review. 
problem, camera s h u t t e r  operat ion,  and v id icon  she l f  l i f e .  New 
production of i n t e r n a l  mask v id icons  by t h e  Lancaster Div is ion  
of RCA provided increased v id icon  y i e l d  and encouraged a bel.ief 
th,+ t h e  problem of ex te rna l  mask v igne t t ing  could be  solved. 
(See September 9,  1963.) (Minutes of Seventh Ranger Quarter ly  
R e v i e w  a t  Hightstown, N . J . ,  October 24, 1963, 4,  7 ,  JPLHF 2-1672; 
and, JPL, Space Programs Summary No. 37-25, Vol. I ,  op. c i t . ,  40.) 

In t ens ive  s tudy  of t he  TV subsystem was  ordered a t  t h e  
Included w e r e  t h e  KF drop-out 

Ranger Block V. Prepara t ion  of the Block V P r o j e c t  Development 
Plan was i n i t i a t e d  a t  JPL, (JPL, LOM from G. Robi l lard t o  D i s t r i -  
but ion,  Minutes , Ranger Spacecraf t  Block V keview Meetiilg held 
October 29 , 1963, JPLHF 2-1388. ) 

Northrop completed a l l  design eva lua t ion  recommendations f o r  
Block V spacec ra f t ,  as w e l l  as performance spec i f i ca t ions  f o r  
t h e  subsystems. (Northrop Space Laborator ies  Report No. NSL 63-267, 
Ranger Program, Managenent and Financia l  Report ,  Ranger Spacecraf t  
Systems f o r  October 1963, 3.) JPL issued a r e q u e s t  f o r  a new pro- 
posa l  from NSL covering complete Block V spacecraf t  system develop- 
ment based on EPD-154, Revision 1, a f i r s t  f l i g h t  in t h e  second 
qua r t e r  of 1965, and t h e  use  of L-band communications on f l i g h t s  
through 1965, wi th  S-band on f l i g h t s  i n  1966. (JPL, Xanger Block V 
P ro jec t ,  op. c i t . ,  42.) 
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During 
October planned f i r s t  launch by two months, t o  Apr i l  1965. In l i g h t  of 
cont. t h i s  s t r e t c h c u t ,  taken t o  ease funding problems, Northrop resub- 

The Ranger Block V schedule e s t ab l i shed  on October 18 s l ipped  t h e  

mit ted a decreased budget reques t  t o  JPL on October 28. 
Report 63-267, loc. c i t . )  

(NSL 

F a c i l i t i e s .  The SFOF became a v a i l a b l e  f o r  occupancy. I n s t a l l a t i o n  
of Block 1 IBM 7094 computers and a subcommunications cen te r  was 
completed. Block 2 i n s t a l l a t i o n  and checkout of remaining computer 
equipment, communications system, and command, con t ro l  and d i sp lay  
consoles,  w a s  scheduled f o r  completion i n  Apr i l ,  1964. (JPL, Space 
Programs Summary No. 37-23, Vol. V I ,  op. c i t . ,  35.) 

Nov. 1 RCA submitted a camera opt imizat ion p l an  f o r  t h e  Ranger TV sub- 
system t o  JPL. The p l an  inclucied two p r i n c i p a l  e f f o r t s :  v i d i m n  
t e s t i n g  t o  ensure an  adequate supply of acceptab le  vidicons;  and 
s u f f i c i e n t  camera t e s t i n g  t o  arrive a t  a complement of twelve 
cameras of uniform f l i g h t  accep tab i l i t y .  (RCA, AED R-2172, 
Ranger TV Subsystem Camera-Optimization Plan,  November 1, 1963, 
JPLHF 2-1674. ) 

A rev ised  charter f o r  t h e  Ranger, Mariner, Surveyor and F i r e  
Tracking, Telemetry and Communications Panel  w a s  i s sued  by JPL 
and LeRC. (JPL, I O M  from M.S. Johnson t o  W.E. Giberson, e t .  a l . ,  
dated November 26, 1963, enclosing rev ised  c h a r t e r ,  November 1, 
1963, JPLHF 2-1680.) 

Nov. 5 NASA OSSA l i s t e d  outs tanding problems wi th  and dec i s ions  requi red  
f o r  P ro jec t  Ranger as : 

1. 

2. 

Block V dec i s ion  ( t h e  PAD w a s  no t  y e t  signed) 

Addit ional  c o s t s  incurred by delay i n  RA-6 and 7 caused 
by r e t r o f i t t i n g  diodes 

Capsule developEeizt f o r  Block V (what t o  do and how 3. 
t o  pay) 

(NASA, memo from O.W. Nicks t o  H.E. N e w e l 1  and E.M. Cor t r igh t ,  
November 5,  1963, JPLHF 2-1675.) 

Nov. 6 RCA informed JPL t h a t  every e f f o r t  would be  made t o  see t h a t  t h e  
RCA subsystem d i f f i c u l t i e s  were resolved during t h e  r e t r o f i t  
period. (See October 29, 1963.) (RCA, le t ter  from B. Kreuzer 
t o  R.C. Parks ,  November 6, 1963, JPLHF 2-1673.) 

1 
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Nov. 7 A NASA Headquarters review of P ro jec t  Ranger was conducted wi th  
JPL i n  Washington, D.C. This review took t h e  p lace  of t h e  normal 
Block I11 Quarter ly  Rev iew.  No minutes of t h i s  meeting have been 
loca ted ;  however, a dec is ion  on Ranger Block V apparent ly  w a s  
postponed f o r  a sepa ra t e  review. 
program de lay  w e r e  discussed. (JPL, TWX f r o n  H.M. Schurmeier t o  
N.W. Cunningham a t  NASA Headquarters and t o  S.C. H i m m e l ,  of LeKC, 
October 28, 1963, JPLHF 2-1670a; and Mi-nutes of t h e  Ranger B i -  
Weekly P ro jec t  Meeting of November 20, 1963, JPLHF 2-1573.) 

F i s c a l  problems caused by t h e  

Nov. 11 The importance a t tached  t o  unmanned, automated luna r  spacec ra f t  
i n  l i g h t  of Apollo program development w a s  reviewed i n  t h e  Wall 
Street Journal-: "On t h e  bas i s  of observat ions wi th  o p t i c a l  and 
radar  te lescopes ,  t h e  astronomers have come up wi th  a v a r i e t y  
of cont rad ic tory  theo r i e s  [of t h e  lunar  sur face] .  Some of t h e  
theor ies  i f  found t r u e  could he ra ld  d i s a s t e r  f o r  a InaMed lunar  
landing." The r e p o r t  continued that as design of t h e  Apollo 
lander  progressed, " the Ranger and Surveyor are intended t o  
answer t h e  most c r u c i a l  questions now fac ing  t h e  man-to-the- 
moon program. 
surface." 
Phase of Exploring Surface w i t h  Instruments," Wall Street 
Journal  , November 11 , 1963. ) 

This i s  t h e  mystery of t h e  n a t u r e  of t h e  luna r  
(Jerry Bishop, "Man F l i g h t  E f f o r t  Enters  Cruc ia l  

Nov. 20 I n  order  t o  reduce some of t h e  d i f f i c u l t i e s  involved i n  Center 
r e l a t ionsh ips  wi th  sc ience  experimenters on space f l i g b t  pro- 
jects,  NASA Headquarters d i r ec t ed  JPL Pro jec t  Managers to: 

1. Define organiza t iona l  l i n e s  of p ro jec t  r e s p o n s i b i l i t y  en- 
ab l ing  P r i n c i p a l  Inves t iga to r s  t o  r e p o r t  more d i r e c t l y  t o  
t h e  P ro jec t  Manager's o f f i c e .  . . . 

2. I n v i t e  P r i n c i p a l  Inves t iga to r s  to p a r t i c i p a t e  d i r e c t l y  
i n  projec.  meetings, a t  f requent  i n t e r v a l s ,  wi th  o ther  
spacecraf t  personnel involved i n  day t o  day p r o j e c t  
a c t i v i t i e s .  . . . 

(NASA, letter from O.W. Nicks t o  R.J.  Parks,  November 20, 1963, 
JPLHF 2-286. ) I 

Nov. 25 The launch d a t e  f o r  RA-6 w a s  o f f i c i a l l y  changed from e a r l y  December 
1963 to late January 1964. 
November 25 , 1963, JPLHF 2-968. ) (This represented a two-month 
s l i p  i n  lunar  launch dates . )  

( O f f i c i a l  NASA F l igh t  Schedules, 
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Nov. 27 JPL  n o t i f i e d  NASA Headquarters of i ts  understanding of t h e  pro- 
posed r e v i s i o n  of Management I n s t r u c t i o n  37-1-1, e s t a b l i s h i n g  
r e l a t i o n s h i p s  between s c i e n t i s t  experimsnters and P r o j e c t  Off ices ,  
as given i n  t h e  d r a f t  document. 
(JPL, let ter from W.H. Pickering t o  H.E. N e w e l l ,  November 27, 1963, 

(See a l s o  November 20, 1963.) 

JPLHF 2-194.) 

A i r  Force astronomers a t  Lowell Observatory, Arizona, s igh ted  
and filmed a second luna r  dis turbance of an  hour and a h a l f .  
The f i r s t  s i g h t i n g  occurred on October 29. Both dis turbances 
w e r e  near t h e  Crater Aris tarchus,  both were ruby-red i n  co lo r ,  
and both were noticed when the  moon w a s  i n  t h e  same phase. 
("Air Force Spots Second Disturbance on Moon," loc .  ci t .)  

The t a r g e t  d a t e  f o r  a d e f f n i t i z d  c o n t r a c t  with NSL f o r  provis ion 
of Block V Rangers w a s  s l ipped from January 1 t o  February 1, 1964. 
(NASA, l e t te r  from N.W. Cunningham t o  G. Robi l lard,  November 27, 
1963, JPLHF 2-1955.) 

During 
November 

Ranger Block 111. The PTM w a s  re turned t o  t h e  SAF from Goldstone 
on November 9 where t h e  veh ic l e  w a s  prepared f o r  f u r t h e r  tests. 
Torsional v i b r a t i o n  tests and systems tests were conducted from 
November 15 through t h e  19th.  
countered. During t h e  remainder of t h e  month t h e  PTM underwent 
temperature con t ro l  and l i g h t  tests i n  t h e  25-ft. space simulator 
t o  determine t h e  e f f e c t s  of l i g h t  and hea t  r e f l e c t i o n  from t h e  
spacecraf t  sun shade and o the r  spacec ra f t  su r f aces  on the  e a r t h  
sensor. No problems w e r e  indicated.  (JPL, Space Programs Summary 
No. 37-25, Vol. I, op. c i t . ,  7,8.) 

No spacec ra f t  problems were en- 

RA-6 w a s  removed from con t ro l l ed  s torage,  reassembled, and various 
tests w e r e  performed on subsystems between November 18 and t h e  end 
of t h e  month, The r e b u i l t  CC&S w a s  del ivered on December 4 ,  and a 
s a t i s f a c t o r y  systems test with a l l  f l i g h t  equipment i n s t a l l e d  w a s  
run on December 5. (Ibid. ,  8 . 1  

RA-7 remained i n  con t ro l l ed  s t o r a g e  throughout t h e  Eonth. ( Ib id . ,  9.) 

Ranger Block V. A request  f o r  proposal (RFP) was  t ransmit ted t o  
XST, on November 1 t o  e s t a b l i s h  a d e f i n i t i z e d  Block V con t r ac t .  
Ranger Block V Bi-Weekly S t a t u s  Report, November 1 4 ,  1963, 4 ,  JPLHF 
2-1678. ) 
Addendum 1 t o  the  RFP w a s  issued on November 14, r e f l e c t i n g  a revised 
format and schedule, which a l t e r e d  t h e  NSL submission d a t e  t o  
December 4 ,  1963. Negotiations on execution of a d e f i n i t i z e d  con- 
t r a c t  were l ikewise postponed. (JPL, Ranger Block V Bi-Weekly 
S ta tus  Report, November 22, 1963, 3, JPLHF 2-1679.) 

(JPL, 

Following the  NASA Headquarters meeting of November 7 , 
1 
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During 
November 
cont . 

-- DSIF. 
gain 30-Mc i s o l a t i o n  ampl i f i e r s  were i n s t a l l e d  a t  t h e  Goldstone 
Echo and Pioneer s t a t i o n s .  

To accommodate Ranger 6 video bandwidth requirements, un i ty  

Similar  modified equipment w a s  s e n t  t o  
overseas s t a t i o n s  t o  feed t h e  video recorders .  (JPL, Space Programs 
Summary No. 37-25, Vol. V I ,  op. c i t . ,  20.) 

Dec. 2 The Wall Street Journal  reported t h a t  NASA's ardor  f o r  new space 
assignments w a s  fading, and t h a t  top o f f i c i a l s  were concentrat ing 
in s t ead  on t i gh ten ing  agency management: "These include ways t o  
push supp l i e r s  toward higher s tandards of manufacturing r e l i a b i l i t y ;  
def ining t h e  goals  of its educat ional  and research program more 
p rec i se ly ;  remedying adminis t ra t ion inadequacies which have ham- 
st rung such key p r o j e c t s  as t h e  Ranger moon probe. . , ." (Jonathan 
Spival ,  "Johnson and Space," The Wall Street  Journal ,  December 2, 
1963.) 

Dec. 4 NSL submitted t o  JPL a recommer,ded Block V spacec ra f t  system con- 
f i g u r a t i o n  together  w i th  supporting Design and Evaluation Recom- 
mendations. (JPL, Ranger Block V P ro jec t ,  loc .  c i t . )  (Figure 56.) 

Dec. 6 JPL Director  D r .  W.H. Pickering recommended t o  D r .  Homer N e w e l l ,  
Director  of NASA OSSA, t h a t  NASA Headquarters appoint a s m a l l  
group composed of members of t h e  Kelley Inves t iga t ion  Board t o  
thoroughly examine t h e  e n t i r e  Ranger 6 system p r i o r  t o  i ts  sched- 
uled launch i n  January 1964. (JPL, let ter from W.H. Pickering t o  
H. E. N e w e l l ,  December 6, 1963 , JPLHF 2-195. ) 

AT JPL L.M. Bronstein recommended t h a t  overseas deep space 
s t a t i o n s  be authorized t o  t ransmit  a TV turn-off command to 
Ranger 6 i n  t h e  eveiit t h e  TV subsystem w a s  prematurely turned 
on before  reaching t h e  moon. (See October 11, 1963.) (JPL, 
I O M  from L.M. Bronstein t o  P. Rygh, December 6,  1963, JPLIIF 
2-1683. ) 

4 
2 

2 

t 

4 
Dec. 8 A former A i r  Force test p i l o t ,  Roy Wolford, recommended launching 3 

a small rocket  from Ranger 6 during desL.ent onto t h e  su r face  of 
t h e  moon and wi th in  t h e  f i e l d  cf view of t h e  TV cameras i n  order  
t o  ob ta in  a v i s u a l  record of t h e  su r face  bu r s t  and t o  ga in  a 
b e t t e r  understanding of t h e  makeup of t h e  lunar  surface.  
Miles, "Rocket H i t  on Moon Suggested," Los Angeles T i m e s ,  
December 8. 1963.) 

NSL submitted a proposal covering complete development program f o r  
t h e  Block V spacec ra f t  system t o  JPL. 

.* 

(Marvin 

t*  

Dec. 9 
(JPL, Ranger Block V P r o j e c t ,  

op. c i t . ,  43.) 
k 





1963 

. 

Dec. 11 Addendum 1 t o  the Bronstein/Moyer memorandum of October 11 w a s  
issued a t  JPL. 
on condi t ions and means f o r  t u r n  o f f .  (See December 6, 1963.) 
(JPL, Addendum t o  I O M  from R. Moyer/L.M. Bronstein t o  P. Rygh, 
December 11, 1963, JPLHF 2-1664.) 

The addendum ou t l ined  f u r t h e r  p o t e n t i a l  TV turn- 

Dec. 13 NASA Headquarters d i r ec t ed  t h a t  JPL terminate  a l l  ac t iv i t ies  
assoc ia ted  wi th  t h e  Ranger Block V program. 
reached t o  cancel  Block V i n  l i g h t  of t h e  f i n a l  N 1964 NASA 
appropr ia t ion  and t h e  an t i c ipa t ed  level of support  l i k e l y  i n  
N 1965. Secondarily,  t h i s  move was seen as a way t o  ease 
JPL's manpower shor tage  problems under t h e  4000-man c e i l i n g  
es tab l i shed  f o r  t h e  year ,  (See August 2 ,  1963.) (NASA, l e t t e r  
from H.E. N e w e l l  t o  W.H. Pickering,  December 13, 1963, JPLHF 
2-196; a l s o  TWX from H.E. N e w e l l  t o  W.H. Pickering/P. Ross, 
Dscember 13, 1963, JPLHF 2-1685; and I O M  from K.C. Coon t o  
G. Robi l lard,  December 13, 1963, JPLHF 2-1684.) JPL, i n  tu rn ,  
terminated Contract  No. 950591 wi th  Northrop, and Contract 
No. 950755 w i t h  Aeronutronics. 

The dec i s ion  was 

Publ ic ly  D r .  N e w e l l  observed t h a t  I twe are placing g r e a t e r  
r e l i a n c e  on t h e  remaining four  Rangers, the Surveyor landers  
and t h e  Lunar Orbi te rs  f o r  unmanned lunar  explora t ion  p r i o r  
t o  manned landings on t h e  Moon. A t  t h e  same t i m e ,  t h i s  move 
w i l l  con t r ibu te  t o  necessary economies i n  t h e  o v e r a l l  NASA 
program." (NASA, Astronaut ics  and Aeronautics,  1963, op. c i t . ,  
477. ) 

T h e  Wai' Street Journal ,  among o ther  publ ica t ions ,  noted "cat 

ing  doubts about t h e  value, of Ranger, unsuccessful  f a r  i n  
f i v e  tries, and have considered i t  p re fe rab le  t o  p l ace  g r e a t e r  
emphasis on more advanced p ro jec t s  f o r  gleaning information 
about t h e  moon." 
Probe Plans,  Cites Reduced Budget," The Wall Street  Journa l ,  
December 16, 1963.) 

many exper t s  ii: and out  of t h e  agency [NASA] have had increas-  II 

("Space Agency Announces Cut i n  Ranger Moon 

Dec. 1 7  A f l i g h t  readiness  acceptance review of RA-6 w a s  held a t  JPL. 
I n  t h i s  review--attended by N.W. Cunningham, Ranger Program 
Manager a t  NASA Feadquarters,  t h e  ad hoc JPL Spacecraf t  System 
Design Review Board formed a year  earlier (Decenber 17,  1962)-- 
t h e  s t a t u s  of t h e  RA-6 spacecraf t  and t h s  supporting q u a l i f i c a t i o n  
t e s t i n g  and ana lys i s  were evaluated t o  determine i f  t h e  vehicle 
should be  shipped t o  AMR. 
t h e  f l i g h t .  (JPL, let ter from H.M. Schurmeier t o  N.W. Cunningham, 
December 19, 1963, JPLHF 2-1687; and, IOE from M. Pvotle t o  

The review team approved shipment f o r  
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Dec. 1 7  t o  Crabtree/McGee, Decenuer 18, 15163, JPLHF 2-1686; z h o ,  I O M  
cont. from A.E. Wolfe t o  H.M. Schurmeier, December 30, 1963.) 

M r .  N.W. Cunningham, NASA Ranger Program Manager, subsequenrly 
informed NASA Associate  Administrator Robert Seamans t h a t  t h e  
RCA TV RF drop-out problem appeared t o  be  solved. A redesigned 
TV hybrid r i n g  (where t h e  s i g n d s  from t h e  two TV channels were 
combined and s e n t  on t h e  antenna) had undergone an i n t e n s i v e  
test program on t h e  PTM and no multipacting-type power dropouts 
were encountered. 
s tandard use  on a l l  Block I11 f l i g h t s .  
Cunningham t o  R.C. Seamans, S t a t u s  Report No. 25, December 23, 

The new hybrid r l n g  design was  authorized f o r  
(NASA, memo from M.W. 

1963 JPLHF 2-1688b.) 

Dec. 19 RA-6 w a s  shipped t o  AMR by motor van from JPL. 

Dec. 20 NASA announced s e l e c t i o n  of t h e  Boeing Company of Seattle, 
Washington, t o  make t h e  lunar  o r b i t i n g  spacecraf t  i n  t h e  
Lunar Orbi te r  P r o j e c t ,  managed by t h e  Langely Research Center 
i n  Hampton, Virginia .  (The Wall Street Journa l ,  December 23, 
1963.) (See August 30, 1963.) 

Dec. 24 JPL es tab l i shed  t h e  Deep Space Network (DSN) as an  organiza t iona l  
e n t i t y .  This  move consol idated c o n t r o l  of t h e  DSIF, I n t e r s t a t i o n  
Communications, and a l l  mission independent por t ions  of t h e  SFOF 
i n  one o f f i ce :  
.Data Acquis i t ion ( see  October 2, 1963). JPL would encourage OSSA 
and OTDA t o  begin negot ia t ions  on a s i n g l e  source of funding f o r  
t h e  e n t i r e  system. "This change is made i n  order  t o  accommodate 
e f f i c i e n t l y  t h e  increas ing  number of ou t s ide  f l i g h t  p r o j e c t s  f o r  
which t h e  Jet Propuls ion Laboratory has  been tasked t o  supply 
t racking  and d a t a  a c q u i s i t i o n  support. 
assist i n  c l o s e r  i n t e g r a t i o n  of  t he  previously sepa ra t e  f a c i l i t i e s . "  
(JPL, IOM from W.H. Pickering to Senior  S t a f f ,  et. a l . ,  December 24, 

t h e  Ass is tan t  Laboratory Direc tor  f o r  Tracking and 

This  change should a l s o  

1963, JPLHF 2-277. j 
I 

Bellcomn Inc.  completed a s tudy of Ranger t o  determine t h e  expected 
da ta  r e t u r n  and i t c l  implicat ions on t h e  Surveyor follow-on a i s s iona .  
"It is concluded t h a t  Ranger [Block 1111 has about a 0.75 chance of 
increasing our  knowledge of t he  small scale roughness and t h e  photo- 
metric function." (Bellcomm, Inc. Technicai Memorandum 63-1112-5, 
"Block I11 Ranger and Block I Surveyor Programs and Apollo S i t e  
Ce r t i f i ca t ion , "  December 20, 1963, JPLHF 2-1953b.) 

1 
.S 

i 

7 
Dec. 30 I n  an interview,  Nobel P r i z e  winner D r .  Harold C. Urey sharply 

c r i t i c i z e d  NASA cance l l a t ion  of t h e  Block V Ranger P ro jec t  f o r  

A .  
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. . . There Dec. 30 hard-lander s c i e x x i f i c  instruments on t h e  moon: "' 
cont. is no p o s s i b i l i t y  now of E h d i n g  out  anything about the com- 

p o s i t i o n  of t h e  moon's su r f ace  u n t i l  1966 o r  1968, and I f e e l  
very disappointed. '" H e  continued, '"space science is s u f f e r i n g  
because of cutbacks i n  t h e  budget. The f i r s t  thing s a c r i f i c e d  
is always science.' ' '  D r .  Urey observed that as t ronau t s  i n  t h e  
Apollo program had no background i n  sc i ence  and l i t t l e  t o  con- 
t r f b u t e  t o  t h e  space sc i ence  program: " ' s o  f a r  as t h e  main 
popular purpose is concerned, namely p u t t i n g  someone on t h e  
moon, any man o r  woman with an  attractive pe r sona l i ty  would 
do. '" 
The Evening S t a r ,  Washington, D.C., December 31, 1963.) 

(William Hines, "Urey Says Economies Hurt Space Science," 

During Ranger Block III. A l l  f ina l  t e s t i n g  of RA-6 was completed i n  
December mid-December, and apprrival t o  s h i p  t o  AMR w a s  received on 

Dzcember 17. RA-6 and associated OSE a r r i v e d  a t  AMR on 
December 22, and by t h e  end of t h e  month, t h e  spacec ra f t  w a s  
checked ou t  and ready fcz i n i t i a l  systems t e s t i n g .  (JPL, Space 
Programs Summary No. 37-26, Vol. E_, f o r  t h e  period January 1, 
1964 t o  February 29, 1964, 10.) (Figure 57. ) 

RA-7 w a s  removed from con t ro l l ed  s t o r a g e  on December 9,  and 
i e t r o f i t t e d  wi th  r e b u i l t  p a r t s  t h a t  d id  not  con ta in  contaminated 
diodes. Subsystem tests, sepa ra t ion  tests, and v i b r a t i o n  tests 
w e r e  completed by t h e  end of t h e  month. 
v i b r a t i o n  and c r u i s e  mode,telemetry of t h e  TV subsystem turned 
on inadvertent ly .  This condition, t raced t o  a s h o r t  c i r c u i t  i n  
t h e  hydraul ic  tinier, w a s  f ixed. 
another Droblem w a s  tracked t o  t h e  mixer i n  t h e  Transmitter-A 

Between planes of 

During high freauency v i b r a t i o n  

chass i s ,  and t h a t  u n i t  w a s  replaced. ( Ibid. ,  13; elso,  Space 
Programs Summary No.  37-25, 1 7 0 1 .  I, op. c i t . ,  4; and Space Programs 
NO. 37-25, Vol. VI, OP. e f t . ,  2.) 

Mechanical assembly of RA-8 began on December ., and proceeded 
toward completion in e a r l y  January 1964. 
in la te  de l ive ry  of equipment. 
No. 37-25, Vol. I ,  loc.  c i t . ;  and, Space Programs Summary 
NO. 37-25. Vol. V I , .  ~ O C .  c i t . )  

There were problems 
(JPL,  Space Programs Swnmarv 

Qanger Block V. Ranger Block V w a s  cancel led on December 13, 
s h o r t l y  a f t e r  v e h i c l e  designs and d.=yu lopmerd plans were com- 
pleted.  Northrop and Aeronutronics b 4 a n  closeout  e f f o r t s  as 
defined under teiPlination claus. ,  of d e i r  con t r ac t s .  Northrop 
continued t o  provide engineerirg sap:iort t o  JPL on t h e  Block 111 
Pro jec t  through i964. (See testimony of R.H. Horner i n  
Inves t iga t ion  of P ro jec t  Ranger, op. c i t . ,  207.) 

c 
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Jan. 1 Designations f o r  a l l  remaining Ranger spacec ra f t  were a l t e r e d  
by NASA: 
mission names f o i  21-1 of i t s  p r o j e c t s ,  t h i s  spacec ra f t  [RA-6] 
w i l l  be c a l l e d  Ranger A p r i o r  t o  launch. S imi l a r ly ,  what had 
been Rangers 7 through 9 i n  t h e  Block 111 series, w i l l  be  
c a l l e d  Rangers B through D. I f  t h i s  RaIzger is  success fu l ly  
launched, i t  w i l l  be  named Ranger VI." (NASA document e n t i t l e d  
"Information Plan, Ranger A," January 1964, JPLHF 2-1800.)* 

"Confoming t o  a r ecen t  NASA orde r  redesignat ing 

Jan. 2 I n  an o rgan iza t iona l  change e f f e c t i v e  January 6 ,  JPL es t ab l i shed  
t h e  p o s i t i o n  of Assistant Laboratory Director  f o r  Technical 
Divisions. 
a l l  Laboratory t echn ica l  d iv i s ions  t o  ensure t h a t  t h e  d i v i s i o n s  
w e r e  responsive t o  t h e  needs of p ro jeo t  o f f i c e s ,  and t h a t  
e s t ab l i shed  p r i o r i t i e s  were cons i s t en t ly  observed. M r .  Fred 
Felberg w a s  appointed t o  f i l l  t h e  new pos i t i on .  (IOM, from 
D r .  W.H. Pickering t o  Senior S t a f f ,  January 2, 1964, JPLHF 2-439.) 

This o f f i c e  w a s  t o  be responsible  f o r  supervis ing 

Jan. 6 I n i t i a l  power turn-on of RA-6 occurred a t  AMR. Subsystem tests 

The gyros and a s soc ia t ed  e l e c t r o n i c s  
w e r e  normal except f o r  a t t i t u d e  con t ro l ,  where t h e  r o l l  gyro 
did not  perform properly.  
were replaced wi th  a s p a r e  un i t .  
c r a f t  System Xeview, January 8 ,  1964, JPLHF 2-1313.) 

(JPL, M b u t e s  of Ranger Space- 

* 
This alphabetized nomenclature w a s  not  adopted by t h e  press .  

(It is  a l s o  not used i n  t h e  remainder of t h e  Chronology i n  order  t o  avoid 
confusion.) Commenting on the  move several months later, L i f e  Magazine ob- 
s Ned :  
chances t h a t  i t  s e r i o u s l y  considered a l abe l ing  gimmick t o  minimize embar- 
rassment over any more f a i l u r e s .  
s ecu t ive ly ,  thus keeping accu ra t e  count of t h e  f a i l u r e s ,  they designated t h e  
next one Ranger A in s t ead  of Ranger V I .  
Ranger B. 
Ranger V I .  
SOUP t o  convey t h e  impression t h a t  t h e r e  had been only f i v e  f a i l u r e s  before  
the  f i n a l  success.  
along, and they stubbornly i n s i s t e d  on c a l l i n g  i t  t h a t .  When t h e  launch w a s  
a success,  NASA c a l l e d  i t  Ranger V I  too." 
Earth and Moon--and Measles Too," L i f e ,  August 14, 1964, 36a, JPLHF 2-706.) 
For example, j u s t  p r i o r  t o  launch, Popular Science r a n  a n  ar t ic le ,  "Ranger 6 ,  
Can it  Beat the  Jinx?" (JPLHF 2-1799.) 

"Despite a l l  t h e  new precaut ions,  NASA w a s  s t i l l  so l e e r y  of Ranger's 

Instead of numbering a l l  t h e  Rangers con- 

I f  it f a i l e d  t h e . n e x t  t r y  would be 
Only when t h e  launch came off  success fu l ly  would it be c a l l e d  

By t h i s  t r i c k  they hoped to soak people 's  memories i n  a lphabet  

But r e p o r t e r s  had been c a l l i n g  Ranger V I  Ranger V I  a l l  

(Jim Hicks, "Many a S l i p  'Twixt 
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Jan. 6 An e d i t o r i a l  i n  the C h r i s t i a n  Science Monitor, c i t i n g  D r .  Harold 
cont . Urey, noted t h a t  NASA p r o j e c t s  being trimmed i n  cutbacks were 

those aimed a t  gather ing s c i e n t i f i c  information, r a t h e r  than t h e  
manned s p a c e f l i g h t  p ro jec t s :  "Dr .  Urey acknowledges t h a t ,  i f  
men are t o  go t o  t h e  moon at a l l ,  t h e  engineering development 
needed t o  ensure t h e i r  s a f e t y  must have 'lop p r i o r i t y .  Never- 
t h e l e s s ,  
are no t  served by an overr iding goal  t h a t  causes s c i e n t i f i c  
a spec t s  of t h e  program t o  be cu t  back when a budget squeeze is  
on." 
1964. ) 

it  is obvious t h a t  t h e  i n t e r e s t s  of s c i e n t i f i c  research 

("Lunar Economy," Chr i s t i an  Science Monitor, January 6, 

Jan. 7 As p a r t  of i t s  phase-outwork on P ro jec t  Ranger, Northrop w a s  
awarded Contract NAS7-269 t o  evaluate  the poss ib l e  u s e  of Ranger- 
developed technology and subsystems f o r  t h e  Lunar Orb i t e r  P ro jec t ,  
and f o r  a Mariner-type Mars p ro jec t .  
t o  E. Sample, January 7,  1964, JPLHF 2-1802. ) 

(NASA, TTJX from O.W. Nicks 

DSIF and t h e  SFOF began i n t e g r a t i o n  tests which covered a l l  Ranger 
countdown procedures during launch through t h e  midcourse and ter- 
minal maneuvers. Operational readiness  tests, including AMR, were 
conducted between January 21  and 24. 
Ranger, op. c i t . ,  110.) 

( Inves t iga t ion  of P r o j e c t  

Jam. 8 A Ranger Experimenters' Meeting convened a t  JPL. A f i rm  po l i cy  
w a s  e s t ab l i shed  t h a t  t h e  release of any Ranger video d a t a  t o  
anyone o the r  than t h e  experimenters themselves must be approved 
by t h e  Ranger P r o j e c t  Manager. 
a l l  requests  f o r  d a t a  would be forwarded t o  the  P r o j e c t  Manager. 
(Minutes of Rdnger Experimenters' Meeting, January 24, 1964, JPLHF 2-732.) 

NASA Headquarters informed JPL t h a t  t h e  revised G M I  37-1-1 
(Scientist-Pro j ect Relations) c a l l e d  f o r  t h e  establishment of 
a P r i n c i p a l  I n v e s t i g a t o r  Team t h a t  would r e p o r t  t o  a designated 
P r o j e c t  S c i e n t i s t  o r  P r o j e c t  Manager. (NASA, letter from H.E. 
N e w e l 1  t o  W.H. Pickering,  January 8 ,  1964, JPLHF 2-754.) (See 
J u l y  11 and September 6 ,  1963.) 

Un t i l  NASA released t h e  p i c t u r e s ,  

Jan. 9 Ranger 6 w a s  moved t o  launch complex 1 2  a t  AMR preparatory t o  
f i n a l  tests, (JPL, Space Proarams Summary NO, 37-26, Vol. I ,  
op. c i t . ,  11.) 

Jan. 1 3  The j o i n t  f l i g h t  acceptance composite test (J-FACT) w a s  performed 
on Ranger 6. 
r o l l  gyro performance. After  troubles?ooting, the gyros performed 
s a t i s f a c t o r i l y  during a rerun. 
Hangar AM where p repa ra t ion  f o r  t h e  f i n a l  system test was i n i t i a t e d .  
(Ibid . ) 

The only problem encountered w a s  slow response i n  

The spacec ra f t  was returned t o  
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Jan. 15  JPL issued p r i o r i t i e s  f o r  t h e  remaining Ranger launches and f o r  
two Mariner C f l i g h t s  scheduled i n  1965. 
assigned design q u a l i f i c a t i o n  act ivi t ies  f o r  RA-6 (e.g., type 
approval tests, f a i l u r e  r e p o r t  c loseouts ,  etc.). (JPL, I O M  from 
W.H. Pickering t o  Senior S t a f f ,  et. a l . ,  January 15, 1964, JPLHF 
2-278.) 

Highest p r i o r i t y  w a s  

Jan. 16 JPL issued Revision 3 of EPD 78,  Space F l i g h t  Operations Plan, 
(The SFOP defined plans f o r  space f l i g h t  operat ions Ranger 6. 

i n  normal and a n t i c i p a t e d  departures  from normal condi t ions.)  

Jan. 18-19 F i n a l  systems tes t  of Ranger 6 w a s  performed a t  AMR. Minor d i f -  
f i c u l t y  encountered with ope ra t iona l  support  equipment (OSE) w a s  
corrected.  
i n  t h e  c r u i s e  mode. On January 19  a s p e c i a l  test w a s  conducted 
t o  v e r i f y  proper backup ope ra t ion  of t h e  TV-clock pu l se  timing. 
(JPL, Space Programs Summary No. 37-26, Vol. I, op. ci t . ,  12.) 

The TV subsystem w a s  a l s o  exercised s a t i s f a c t o r i l y  

Jan. 19-20 The Ranger 6 midcourse propulsion system w a s  fueled and pres- 
su r i zed  and i n s t a l l e d  i n  t h e  spacec ra f t  i n  t h e  Explosive Sa fe  
Area (ESA) a t  AMR. ( Ibid. ,  39.) 

Jan. 20 JPL n o t i f i e d  RCA-AED P r o j e c t  Managcment of continuing JPL con- 
c e r n  over Ranger TV subsystem r e l i a b i l i t y .  
provide JPL wi th  a n  "evaluat ion of t he  RA-6 TV subsystem and con- 
f idence  i n  its proper funct ioning i n  f l i g h t .  . . ." (JPL, let ter 
from H.M. Schurmeier t o  Ray Hogan of RCA, January 20, 1964, JPLHF 

RCA w a s  requested t o  

2-1804. ) 

Jan. 21 JPL requested assurance from LeRC concerning t h e  r e l i a b i l i t y  of 
t h e  Atlas-Agena launch veh ic l e  programmed f o r  t h e  RA-6 f l i g h t .  
(JPL, le t ter  from W.H. Pickering t o  A. S i l v e r s t e i n ,  January 21, 
1964, JPLHF 2-1805.) 

Jan. 23 I n  response t o  t h e  l e t te r  of January 20, JPL w a s  n o t i f i e d  t h a t  "it 
is  t h e  opinion of RCA t h a t  t h e  111-1 [RA-61 TV subsystem is  ready 
f o r  f l i g h t  and t h a t  al.1 problems encountered during t e s t i n g  t o  
d a t e  which could conceivably a f f e c t  t h e  success of t h e  Ranger m i s -  
s i o n  have been solved." 
January 23, 1964, JPL'dF 2-18,06. ) 

(RCA, TWX from R. Hogan t o  H.M. Schurmeier, 

NASA OSSA maintaining c l o s e  contact  w i th  t h e  Off ice  of Manned Space 
F l i g h t  concerning t h e  progress of P ro jec t  Ranger, w a s  informed t h a t  
M r .  W. Taylor had been designated by D r .  Mueller t o  r ep resen t  him 
a t  JPL f o r  i n i t i a l  viewing of p i c t u r e s  re turned from t h e  moon by 



427 

1964 

Jan. 23 Ranger 6. Plans were e s t ab l i shed  f o r  t he  a c t i v a t i o n  of a Head- 
cont  . quar t e r s  mission s t a t u s  room during t h e  f l i g h t  of Ranger 6, f o r  

experimenter . p a r t i c i p a t i o n  i n  f l i g h t  events ,  and f o r  arrangements 
on p res s  b r i e f i n g s  and release of l una r  su r face  photographs t o  the  
news media. (NASA, OSSA Review of January 23, 1964, 41-42, JPLHF 
2-1505. ) 

JPL announced t h e  appointment of M r .  W i l l i a m  H. Bayley as Deep 
Space Network General Manager, i n  conjunction with t h e  c r e a t i o n  
of t h e  DSN under an Ass i s t an t  Laboratory Director  for Tracking 
and Data Acquisit ion.  (JPL, I O M  from B. Sparks t o  Di s t r ibu t ion ,  
January 23, 1964, JPLHF 7-22.) (See December 24, 1963.) 

Jan. 24 I n  response t o  t h e  let ter of January 21, LeRC n o t i f i e d  JPL t h a t  

(NASA, le t ter  
the  Atlas-Agena booster system had received concerted a t t e n t i o n ,  
and could be expected t o  perform s a t i s f a c t o r i l y .  
from A. S i l v e r s t e i n  t o  W.H. Pickering, January 24, 1964, JPLHF 
2-1807. ) 

Jan. 27 Reflect ing confidence i n  t h e  Block 111 Rangers, Laboratory per- 
sonnel were informed tha t  t h e  s t a t u s  of mission act ivi t ies  during 
Ranger 6 f l i g h t  would be disseminated Laboratory-wide by means of 
s t a t u s  b u l l e t i n s ,  spo t  announcements on t h e  PA system, and, i n  
t h e  terminal phase, by real-time coverage through an announcer i n  
von Karman auditorium. (JPL, I O M  from Schurmeier/Parks t o  A l l  
Laboratory Personnel, January 27, 1964, JPLHF 2-1808.) 

President  Johnson submitted h i s  annual space r e p o r t  t o  Congress. 
The 148-page r e p o r t  advised of a n  impressive success and 
r e l i a b i l i t y  record achieved by t h e  National Aeronautics and 
Space Administration: 
c e s s f u l ,  including a 10-for-10 sco re  on e a r t h  satell i te tries. 
(United S t a t e s  Aeronautics and Space Activities, 1963: Report 

14  ou t  of 15 launch at tempts  were suc- 

t o  Conpress from t h e  President  of t h e  United States, January 27, 
1964. ) 

Jan. 28 A simulated launch w a s  performed on Ranger 6. Spacecraft  operat ions 
were normal, and the  tes t  w a s  considered a success. 
Programs Summary No. 37-26, Vol, I, op. c i t . ,  12.) 

(JPL, Space 

Jan. 29 A special test w a s  conducted on Ranger 6 gyro operat ions;  no prob- 
lems were noted during t h e  test operations.  ( Ibid.)  
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Jan. 30 Ranger 6 (Atlas 199D, Agena B 6008) w a s  launched a t  10:49 a.m. 
t o  EST a t  t h e  conclusion of t h e  f i r s t  countdown. The mission ob- 

Feb. 2 j e c t i v e  w a s  t o  ob ta in  t e l e v i s i o n  p i c t u r e s  of t h e  lunar  s u r f a c e  

The t e l e v i s i o n  subsystem w a s  designed t o  r e t u r n  pic- 
of b e n e f i t  t o  t h e  sc i ence  program and t o  t h e  Apollo luna r  landing 
program. 
t u r e s  a t  least an  order  of magnitude b e t t e r  than a v a i l a b l e  earth- 
based photographs. 
ments were not  c a r r i e d  on t h i s  f l i g h t .  

The Atlas-Agena boosters  functioned as programmed and, w i th  
second-burn of t he  Agena a half  hour a f t e r  launch, Ranger 6 w a s  
del ivered from an  e a r t h  parking o r b i t  a t  110 m i l e s  a l t i t u d e  i n t o  
t h e  proper luna r  i n t e r c e p t  t r a j e c t o r y .  The spacec ra f t  success- 
f u l l y  separated from t h e  Agena, extended i t s  s o l a r  panels ,  and ac- 
quired t h e  sun and e a r t h  as o r i e n t a t i o n  references when t h e  a t t i t u d e  
s t a b i l i z a t i o n  system w a s  ac t iva t ed .  

t o r i n g  t h e  t e l e v i s i o n  subsystem inexpl icably came on two minutes 
a f t e r  launch f o r  about one minute, and then j u s t  as inexpl icably 
turned off  again. 
telemetry turned on t h i s  t%e as scheduled, and t h a t  normal c r u i s e  
mode operat ions were i n  e f f e c t .  
o the r  matters a t  hand, a t  t h e  JPL space f l i g h t  c o n t r o l  center .  
t h e  only means f o r  accomplishing a thorough checkout a t  t h i s  s t a g e  
consis ted i n  turning on t h e  complete t e l e v i s i o n  subsystem (which 
operated on a l imited b a t t e r y  power supply t h a t  would exhaust be fo re  
luna r  encounter i f  t h e  u n i t  refused to t u r n  o f f ) ,  and s i n c e  telemetry 
r e t u r n s  now indicated t h a t  everything was  normal, a dec i s ion  was  
reached t o  proceed without changes t o  t h e  f l i g h t  p l an  and not  t o  
exercise t h e  TV system i n  an  i n - f l i g h t  checkout sequence. 

commands were s e n t  from t h e  JPL space f l i g h t  c o n t r o l  cen te r  through 
t h e  Goldstone deep space t racking s t a t i o n  i n s t r u c t i n g  t h e  spacec ra f t  
t o  a d j u s t  i ts  course toward i t s  aiming po in t  i n  t h e  luna r  Sea of 
Tranqui l i ty .  Another r a d i o  s i g n a l  then a c t i v a t e d  t h e  proper r o l l  and 
p i t c h  sequence, followed by i g n i t i o n  of t h e  onboard rocket  engine. 
The midcourse maneuver w a s  properly performed, onboard sensors  re- 

its t r ans luna r  c r u i s e  mode operat ions,  

February 2 began i n  t h e  Western Hemisphere. Analysis of t h e  space- 
c r a f t  s t t i t u d e  indicated t h a t  alignment of t h e  t e l e v i s i o n  camera 
axis r e l a t i v e  t o  t h e  v e l o c i t y  vector  w a s  wirhin acceptable  picture-  
taking tolerances.  This made performance of a terminal pos i t i on ing  * 

Channel (two fu l l - scan  t e l e v i s i o n  cameras and t h e i r  a s soc ia t ed  trans- 4 
-3 

Additional non-visual passenger science experi- 

(Figure 58.) 
Early telemetry r e t u r n s  indicated t h a t  Channel 8 telemetry moni- 

A f e w  minutes later d a t a  r e t u r n s  showed Channel 8 

The anomaly w a s  discussed, amongst 
Since 

Af t e r  ana lys i s  of t r a j e c t o r y  d a t a  on t h e  following day, January 31, 

d 

i 

acquired t h e  sun and e a r t h ,  t h e  spacec ra f t  r e s t a b i l i z e d  and resumed ! 

if Ranger 6 approached t h e  moon on course i n  a "nominal" f l i g h t  as i 

maneuver unnecessary, and a decis ion w a s  made t o  t u r n  on t h e  "F" 

m i t t e r )  w i th  t h e  TV Backup Clock Timer, and t o  t u r n  on "P" Channel 

{ 

!a 
I 
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Jan. 30 

Feb. 2 A t  impact minus 18 minutes, F Channel went i n t o  a f i v e  minute 
cont. 

( t h e  four  pa r t i a l - scan  TV cameras and t h e i r  t r ansmi t t e r )  by a real 
t o  t h e  command from ea r th .  

warmup period followed by P Channel a few minutes l a te r ,  t r iggered 
by the backup command s e n t  from t h e  Goldstone s t a t i o n .  
would automatical ly  switch t o  f u l l  power transmiasion a t  impact minus 
13 and 1 0  minutes, r e spec t ive ly ,  r e s u l t i n g  i n  r e c e i p t  of video pic- 
t u r e s  a t  t h e  Goldstone t racking s t a t i o n .  No s i g n a l  was  received a t  
t h e  designated times, i nd ica t ing  t h a t  f u l l  power w a s  achieved i n  t h e  
F and P Channels. 
two a d d i t i o n a l  backup commands were d i r ec t ed  t o  t h e  spacec ra f t  i n  
what proved a f u t i l e  attempt t o  t u r n  on t h e  t e l e v i s i o n  Subsystem. 
Ranger 6 impacted t h e  moon without r e tu rn ing  any t e l e v i s i o n  p i c t u r e s  
a t  1:24 a.m. PST. 
Acquis i t ion f o r  Missions V I - I X ,  September 1.5, 1966, 10; a l s o ,  
Ranger 6 Log, January 30 t o  February 2, 1964, JPLHF 2-924.) 

These channels 

During t h e  few minutes remaining i n  t h e  f l i g h t ,  

(JPL Technical Memo 33-275, Tracking and Data - 

Iiur ing Ranger Block 111. The Ranger PTM s a t j s f a c t o r i l y  completed 
Janaury a c o u s t i c a l  v e r i f i c a t i o n  tests e a r l y  i n  t h e  month i n  Building 82. 

It was moved t o  t h e  SAF where midcourse-motor propulsion valves 
w e r e  f i r e d  wi th  l i v e  pyrotechnics i n  order  t o  monitor spacec ra f t  
operat ion during t h i s  shock. Subsequently t h e  PTM w a s  moved t o  
the  SAF Ranger 8 complex area where f i n a l  PTM system tests w e r e  
performed. 
necessary inves t iga t ions  during the  f l i g h t  of Ranger 6 .  
Space Proprams Summary No. 37-26, Vol. I ,  op. c i t . ,  12-13.) 

On January 27 t h e  PTM was readied f o r  support  of any 
(JPL, 

JPL-NASA buy-off meeting of Ranger 7 w a s  held on January 24. The 
few remaining dev ia t ions  from acceptance cri teria were determined 
amenable t o  completion a t  AMR, and t h e  spacec ra f t  w a s  accepted 
and shipped t o  Cape Kennedy on t h e  following day. 
a t  AMR on February 1, f o r  a launch scheduled a t  t h e  end of 
February. (JPL, let ter from H.M. Schurmeier t o  N.W. Cunnhgham, 
February 18, 1964, JPLHF 2-152; a l s o ,  Memo t o  Ranger F i l e s ,  from 
N.W. Cunningham, "Ranger B Chronology Since t h e  Launch of RA-VI," 

RA-7 a r r i v e d  

J u l y  17, 1964, 1, JYLHF 2-654.) 

I n i t i a l  power turn-on f o r  subsystem power tests on Ranger 8 began 
on January 6, and continued while  another r o l l  gyro problem was  
resolved i n  succeeding weeks. 
proceeded sepa ra t e ly  during t h i s  period. (JPL, Space Programs - Sumiiary No. 37-26, Vol. I, op, c i t . ,  15.) 

Ranger 8 TV subsystem chackout 
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Feb. 2 Co l l ec t ive ly ,  t he  news metlia was sympathetic i n  f i r s t  r e p o r t s  of 
t h t s  s i x t h  f a i l u r e  i n  t h e  Ranger series, although t h e  t i m h g  could 
not  have been worse, s i n c e  i t  b l e m i s h 4  an impressive r ecen t  sue- 
cess record (see January 27) and cpend a week i n  which NASA was 
going t o  Congress t o  t r y  and j u s t i f y  t h e  need f o r  a d d i t i o n a l  appro- 
p r i a t i o n s  f o r  FY 1964, and $5.3 b i l l i o n  i n  au tho r i za t ions  f o r  t h e  
next f i s c a l  year.  
P rec i se ly :  Both S e t s  Unable t o  Transmit P i c t u r e s  of Lunar Surface-- 
O f f i c i a l s  Fear Congress Reaction t o  6th Setback," New York Times, 
February 3 ,  1964; and, "Board W i l l  Study F a i l u r e  of Ranger 6 ,  
Ser i e s '  S ix th  Flop May Hurb Plan f o r  Manned h n d i n g , "  Los Angeles 
Times ,  February 4 ,  1964.) 

(Cf., "Cameras on Ranger F a i l  as it H i t s  M>on 

JPL e s t ab l i shed  an  RA-6 F a i l u r e  Review Board chaired by Don Kindt,  
P r o j e c t  Engineer f o r  t h e  Ranger TV subsysten,  t o  determine the  
cause of t h e  TV subsysrem f a i l u r e .  
Draf t ,  ope c i t . ,  58.) 

(JPL, Ranger History--Working 

Feb. 3 NASA announced formation of an independent review board t o  de t e r -  
mine the program e f f e c t  of t h e  Ranger 6 f a i l u r e  and a s c e r t a i n  its 
cause. The board would be chaired by Earl D. I i i lburn,  Deputy 
Associate Administrator f o r  Industry Affairs .*  D r .  Robert C. 
Seamans, NASA Associate Administrator,  i nd ica t ed  t h a t  t h e  scope 
of inquiry would be r e s t r i c t ed - - in  c o n t r a s t  w i th  t h e  Kelley Board 
of Inquiry convened i n  October 1962. 
seeking answers t o  a s i n g l e  question: 
launch Ranger 7?" 
we're only inves t iga t ing  t h e  f a i l u r e  of Ranger 6." 
ment No. 64-27, Subject:  Establishment of t he  Ranger V I  Review 
Board, February 3, 1964, JPLHF 2-1811; and, S t u a r t  H. Loory, "Our 
Race t o  t h e  Moon--The F a i l u r e  and t h e  Future," &wYork Herald 
Tribune, I r - ixuary 4 ,  1964; a l s o ,  "Legis la tors  Back NASA on Ranger," 
Aviation Week, February 10, 1964.) 

He s t a t e d  that NASA w a s  
"What must be done t o  

Then, continuing, "We're not i n v e s t i g a t i n g  JPL, 
(NASA Announce- 

Upon conclusion of negot ia t ions,  Caltech executed a three-year 
c o n t r a c t  extension with NASA f o r  operat ion of t h e  Jet ?repulsion 
Laboratory. Among t h e  changes w a s  s epa ra t ion  of f a c i l i t i e s  con- 
s t r u c t i o n  t o  a sepa ra t e  c o n t r a c t ,  and el iminat ion of t he  "mutu- 
a l i t y  clause" i n  NASA tasking of 3PL. 
was not  signed by NASA u n t i l  much later i n  t h e  year.  

This con t r ac t  extension 

* 
Members of Lh.e board were: Earl D. Hilburn, Herman LaGow, Srancis  

Smith, Walter Jacobowski, and Eugene Dangle. 
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Feb. 4 JPL es tab l i shed  a second Ranger 6 review group made up of s en io r  
Laboratory personnel t o  provide an independent f l i g h t  review and 
evaluat ion of t h e  approach being taken by JPL p ro jec t  personnel,  
t o  confirm completeness of the. p ro j ec t  i nves t iga t ion ,  t o  suggest 
add i t iona l  modes i n  which f a i l u r e  might have occurred, and t o  
reviev conclusions and recommendations advanced by p r o j e c t  per- 
sonnel. This group was chaired by W . J .  Downhower and consis ted 
of T. Hamilton, R. Heacock, R. Harker, J. S c u l l ,  M, Comuntzis, 
P. Goldsmith, and J. Paulson. (JTL, I O M  from W . J .  Downhower t o  
D.H. Kindt, February 12 ,  1964, JPLHF 2-2078.) 

J P L  re leased  a Launch Vehicle/Spacecraft  Fa i lu re  Report which 
ind ica ted  t h a t  ana lys i s  of talemetry tapes  showed t h a t  TV sub- 
system Channel 8 te lemetry had inadver ten t ly  turned on f o r  69 
seconds sho r t ly  a f t e r  launch while t h e  veh ic l e  was in a c r i t i c a l  
atmospheric pressure  region. 
another f a i l u r e  i n  t h e  TV subsystem which d id  not  manifest  i t s e l f  
u n t i l  t h e  f i n a l  minutes of t h e  mission. 
t h e  Channel 8 te lemetry turned on i n  a normal manier and remained 
normal. The cause of f a i l u r e  i s  s t i l l  undetermirzed, and exact  
l o c a t i o n  of f a i l u r e  wi th in  t h e  TV subsystem is s t i l l  unknown." 
(NASA Form 1036f, Launch Vehicle/Spacecraft  Fa i lu re  Report 
No. 5-0001-06-64-01, February 4, 1964, JPLHF 2-1751.) 

"This could be  assoc ia ted  wi th  

After  spacecraf t  separa t ion  

I n  a speech i n  Milwaukee, Wisconsin, D r .  Joseph F. Shea, manager 
of t he  Apollo Spacecraf t  Off ice  a t  MSC, discussed the  Apol1.o 
program and t h e  ro l e s  and goals  of t h e  Ranger, Surveyor, and 
Lunar Orbi te r  probes scheduled t o  provide information about the  
lunar  su r face  p r i o r  t o  a manned l ana r  landing. I f  t h e  unmanned 
lunar  c r a f t  should f a i l ,  he observed, NASA would provide for 
Apollo recommaissance f l i g h t s  t o  o r b i t  the  moon p r i o r  t o  a 
landing f l i g h t :  
year ,  but  i f  t he  o the r  programs don't  work, w e  a r e n ' t  dead." 
(NASA, Astronaut ics  ..and..Aeranautics , 1964 : Chronology on 
SC€ence, Techflology, and Pol icy,  SP-4005, Washington, D.C.,  
1965, 47.) 

"It might se t  our landing back s i x  months t o  a 

Feb. 5 The Honorable George P. Miller, Chairman of the Committee on 
Science and Astronaut ics ,  U.S. House of Representat ives ,  s en t  
similar letters t o  D r s .  Homer N e w e l l ,  Associate Administrator 
f o r  Space Sciences and Applicat ions,  and W i l l i a m  H. Pickering,,  
Director  of JPL,  not ing t h a t  the  accura te  f l i g h t  of F.anger 6 
was a s i g n i f i c a n t  accomplishment "despi te  t h e  disappoint ing 
f a i l u r e  t o  ob ta in  photographs of t h e  lunar  surfac4c.l' 
from George P. Miller t o  W.H. Pickering, February 5, 1964, JPLHF 
2-1813; and, let ter from George P. Miller t o  H.E. N e w e l l ,  
February 5, 1964, JPLHF 2-1821.) 

(Letter 
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Feb. 5 Mr. E.M. Cortr ight ,  Deputy Associate Administrator f o r  NASA's 
cont . Office of Space Science and Applications,  d i r e c t e d  a letter t o  

JPL c a l l i n g  f o r  continued perserverznce and t o t a l  o b j e c t i v i t y  
i n  achieving the ul t imate  success of Ranger. NASA Headquarters, 
i n  turn,  would t r y  and provide an  umbrella f o r  t h e  Laboratory so 
that work could continue. (NASA, letter from E.M. Cor t r igh t ,  
t o  W.H. Pickering, et. al.,  February 5, 1964, JPLHF 2-149.) 

Feb. 6 NASA Headquarters notFfied JPL t h a t  news s t o r i e s  noting o f f i c i a l s  
a t  MSC would request Apollo lunar  reconnaissance f l i g h t s  due t o  
repeated f a i l u r e s  of unmanned moon probes w e r e  i n c o r r e c t ,  and 
t h a t  MSC would i s s u e  a denial .  (NASA, TWX from J u l i a n  Sheer t o  
W.H. Pickering and F. Colel la ,  February 6, 1964, JPLm 2-150.) 

The NASA Ranger Board of Inquiry convened at Headquarters. 
( Invest igat ion of P ro iec t  Rawer, op. c i t . ,  13.) 

SpeaEng before a space medical conference a t  Brooks Air Force 
Base, Texas, John M. Eggleston, a space environmental s p e c i a l i s t  
observed t h a t  t h e  Apollo P r o j e c t  t a d  requested an e x t r a  Apollo 
f l i g h t  f o r  a lunar reconnaissance missicq. "'There is a c e r t a i n  
amousit of sentiment within NASA t h a t  a reconnaissance mission 
should be flown,' he said.  
aqd f i l e  who f e e l  e spec ia l ly  s t rong  t h a t  Apollo should be a s e l f -  
s u f f i c i e n t  program, and no t  r e l y  on the Ranger and Surveyor 
unmanned [ lunar]  programs. '" ("Extra Apollo Moonshot Proposed," 
Los Angeles T imes ,  February 6, 1964.) 

'There is a group of us i n  the rank 

Feb. 7-12 The NASA Review Board v i s i t e d  JPL, A t  t h e  Ranger 6 P o s t f l i g h t  
Analysis, held on February 7, i t  w a s  pointed ou t  t h a t  a p r i n c i p a l  
suspect goint  i n  f l i g h t  occurred approximately one second a f t e r  
start of t h e  Atlas booster s taging.  
telemetry of the TV subsystem inadvertent ly  came on and s tayed on 
f o r  69 seconds, then j u s t  as suddenly went o f f .  Normally, t h e  TV 
c r u i s e  mode starts 17  minutes a f t e r  s epa ra t ion  [from t h e  Agena]." 
(Minutes of Ranger V I  P o s t f l i g h t  Analysis Przxentat ion Meeting 
a t  JPL, February 7 ,  1964, JPLHF 2-1814.) 

"At t h i s  time t h e  c r u i s e  

Feb. 10 I n  a scathing e d i t o r i a l  i n  Missiles and Rockets, W i l l i a m  Coughlin 
charged t h a t  "Ranger V I  w a s  a 100% f a i l u r e .  . . . The record on 
Ranger of JPL, a non-profit organizat ion operating under t h e  over- 
lordship of Cal Tech, is a disgrace.  . . ." H e  c o n t i w e d ,  observing 
t h a t  Caltech had r ecen t ly  received a f e e  estir:ated a t  $1.2 m i l l i o n  
f o r  operating t h e  Laboratory and providing it  d i r e c t  a s s o c i a t i o n  
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Feb. 1 0  wi th  an  eminent academic i n s t i t u t i o n  during f i s c a l  1964: " t h a t  
cont . may be exact ly  t h e  h e a r t  of t h e  problem. 

is  n e i t h e r  comparable nor conducive t o  t h e  kind of hard-driving 
i n d u s t r i a l  atmosphere required t o  make complex space hardware 
func t ion  i n  a highly reliable manner. A p r i c e  of $1.2 m i l l i o n  
f o r  a l e i s u r e l y  u n i v e r s i t y  atmosphere and l i t t l e  else is  exor- 
b i t a n t .  . . . W e  t h i n k  Congress should reopen t h e  whole quest ion 
of t h e  JPL-Cal Tech relat ionship."  ( W i l l i a m  J. Coughlin, "A 
$150-million Fai lure ,"  Missiles and Rockets, February 10, 1964.) 

An academic environment 

JPL issued Ranger ';I Preliminary Spacecraf t  Operations Letter, 
which contained d a t a  presented on February 7 a t  t h e  Post  F l i g h t  Meeting. 

Feb. 11 JPL informed NASA Headquarters t h a t  t h e  exact  cawe of t h e  Ranger 6 
f a i l u r e  w a s  n o t  y e t  determined, and requested t h a t  t h e  launch d a t e s  
f o r  Rangers 7-9 b e  rescheduled t o  a f f o r d  t h e  t jme necessary f o r  
p reven ta t ive  a c t i o n  t o  be taken. 
H.E. N e w e l l ,  February 11, 1964, JPLHF 2-151.) 

(JPL, TWX from W.H. Pickering t o  

A t  a news conference i n  Washington, D.C., NASA Adm-inistrator James 
Webb discussed t h e  c u r r e n t  Ranger R e v i e w  Board i n v e s t i g a t i o n s ,  t h e  
suspected TV c r u i s e  telemetry turn-on e a r l y  i n  t h e  f l i g h t ,  and 
probable delay i n  t h e  program. 
r e p o r t e r  concerning t h e  earlier Kelley Review Board, M r .  Webb ob- 
served t h a t  "While t h e r e  has been criticism of JPL, there a l s o  has 
beea very g r e a t  success  f o r  t h i s  n a t i o n  out of JPL." I n  regard t o  
t h e  Caltech c o n t r a c t  t o  ope ra t e  JPL,  Webb ind ica t ed  t h a t  changes 
w e r e  under cons ide ra t ion  i n  r enego t i a t ing  a three-year-extenslon 
i n  June. H e  observed t h a t  "one of t h e  th ings  t h a t  is  most important 
t o  NASA is  t o  provide a s t rong ,  hardheaded i n d u s t r i a l  t ype  of man- 
agement of programs were l a r g e  sums of money and many subcontractors  
are involved." 

I n  response t o  a quest ion from a 

(NASA News Release, February 11, 1964, JPLHF 2-1816.) 

Feb. 12 3ASA Administrator James Webb telephoned D i .  Lee  DuBridge, P res iden t  
of Caltech, t o  clear up any misunderstandings t h a t  might have 
occurred as a r e s u l t  of t h e  news conference on t h e  day preceding. 
DuBridge informed Avlation Week and Space Technology t h a t  "our 
conversation w a s  very f r i a d l y ,  and he [Webb] w a s  apologetic." 
("DuBridge Defends JPL; Denies Top-Level Management Shakeup," 
Aviation Week, February 24, 1964.) 

I n  an  evening news conference, D r .  Lee DcBridge, President  of C a l -  
tech,  denied t h a t  any shakeup i n  top  management a t  JPL was contem- 
plated.  H e  a s s e r t e d  "It is not  t r u e  thal: any radical change in top 
management of JPL has been requested by NASA or  is  being considered 
by Caltech." ("Shakeup of JPL S ta f f  Denied: DuBridge Sees no 
Changes." Independent (Pasadena), February 13, 1964.) 

'.. 
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Feb. 1 2  JPL Ranger P r o j e c t  personnel w e r e  n o t i z i e d  t h a t ,  s i n c e  inves t i -  
coat .  gat ions had not  r e su l t ed  i n  a f i rm  d e f i n i t i v e  cause f o r  t h e  RA-6 

TV f a i l u r e ,  t h e  RA-7 launch w a s  cancel led f o r  t h e  time being. 
(JPL, I O M  from H.M. Schurmeier t o  Senior S t a f f ,  February 12, 1964, 
JPLHF 2-1817. j 

Feb. 13 NASA Administrator James Webb n o t i f i e d  D r .  W i l l i a m  Pickering,  
JPL Director ,  t h a t  "I want t o  l e t  you and a l l  a t  JPL know w e  
have complete confidence i n  t h e  u l t ima te  success of Ranger and 
o the r  NASA p r o j e c t s  assigned t o  JPL. . . . Success f o r  t h e  
missions assigned t o  J P L  r equ i r e s  a g r e a t  d e a l  of determination 
and f o r t i t u d e  and we  know you and your outstanding and dedicated 
s t a f f  w i l l  c a r ry  on. JPL can count on our f u l l  support  and b e s t  
e f f o r t s  from t h i s  Headquarters t o  s o l v e  whatever problems l i e  
ahead." 
1964, JPLHF 2-899b.) 

(NASA, "ITX from J.E. Webb to  W.H. Pickering,  February 13, 

MSC assured JPL t h a t  r ecen t  news r e p o r t s  of Apollo luna r  recon- 
naissance missions were misconstrued by t h e  news media, and t h a t  
MSC counted on receiving necessary luna r  d a t a  from JPL ' s  programs. 
(NASA, le t ter  from Robert R. G i l ru th ,  Director  of Manned Space- 
c r a f t  Center, t o  D r .  W.H. Pickering,  February 13, 1964, JPLHF 
2-1820.) (See February 4 and 6, 1964.) 

Feb. 1 4  M r .  E a r l  D. Hilburn,  Deputy Associate Administrator of NASA, and 
Chairman of t he  NASA Ranger Review Board, presented t h e  prelim- 
ina ry  f indings of t h e  Board t o  D r .  Hugh Dryden, NASA Deputy Admin- 
i s t r a t o r ,  and D r .  domer E. N e w e l l ,  Associate Administrator f o r  
Space Science and Applications. 
da t ions  portrayed a very da rk  p i c tu re .  
extensive redesign of the TV subsystem and a corresponding lengthy 
delay i n  t h e  program. 
these  general  observations w e r e  not shared by NASh personnel asso- 
c i a t e d  wi th  P r o j e c t  Ranger. (NASA, memo from W. Jakobowski, t o  
H.E. N e w e l l  and E.M. Cor t r igh t ,  February 14, 1964, JPLHF 2-1823.) 

I n i t i a l  f i nd ings  and recommen- 
The Board recommended 

While t h e r e  w a s  agreement on s p e c i f i c  po in t s ,  

D t .  H.E. N e w e l l  informed D r .  W.H. Pickering t h a t :  " A t  t h i s  t i m e  
of d i f f i c u l t y  i n  t h e  Ranger P r o j e c t ,  i t  i s  understandable t h a t  
pecple may f e e l  under severe stress anr' morale may be a t  low ebb. 
I thought, t he re fo re ,  t h a t  you and t h e  JPL people might be i n t e r -  
e s t e d  t o  know t h a t  w e  have received considerable encouragement and 
understanding from our Congressional committees. . . . Please be 
assured t h a t  w e  i n  NASA Hecdquarters w i l l  work vigorously along- 
s i d e  of JPL  t o  help the Laboratory i n  any way w e  can. Please a l s o  
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Feb. 14  
con t . w i l l  achleve t h e  success  i t  so  r i c h l y  deserves." (NASA. le t te r  

be assured t h a t  w e  have t h e  utmost confidence t h a t  Ranger Program 

from H.E. N e w e l 1  t o  W.H. Pickering, February 14, 1964, JPLHF 
2-1822.) 

Feb. 16  The Ranger 7 TV subsystem w a s  returned from AMR t o  RCA-AED i n  
New Jersey. (NASA, Memo t o  Ranger F i l e s ,  by N.W. Cunningham, 
J u l y  1 7 ,  1964, 1, JPLHF 2-654.) 

Feb. 17 I n  accordance wi th  a telephone conversation on February 14,  
NASA informed JPL t h a t  i t s  February 11 request  t o  cancel  t h e  
present ly  scheduled lawich period f o r  Ranger 7 had been approved. 
(NASA, TWX from N.W. Cunningham t o  H.M. Schurmeier, February 17, 
1964, JPLHF 2-1826.) 

RCA es tab l i shed  a Ranger TV subsystem design review committee 
chaired by Abe Pressman. (NASA, Memo t o  Ranger F i l e s  by N.W. 
Cunningham, Ju ly  1 7 ,  1964, op.  c i t . ,  2.) 

I n  a NASA OSSA management realignment t o  provide improved coverage 
f o r  t h e  s c i e n t j f i c  a spec t s  of f l i g h t  program,  responsibf- l i ty  f o r  
f l i g h t  program sc ience  w a s  placed with s c i e n t i f i c  program chiefs .  
Program s c i e n t i s t s ,  who formerly reported t o  program maitagers, 
w e r e  reassigned t o  t h e  sc ience  branch of SL. D r .  R. Allenby w a s  
named Science Program Chief f o r  Ranger, Surveyor, and Lunar 
Orbi te r ,  repor t ing  t o  the respec t ive  program managers. 
memo from O.W. N i c k s  t o  SL S t a f f ,  February 17, 1964, JPLHF 2-1490.) 

(NASA, 

Feb. 1 9  JPL issued Mod. 40 t o  RCA Contract No. 950137 f o r  design r ev i s ion  
and hardware modif icat ion of the  Block I11 TV subsystems (PTM and 
f l i g h t  un i t s ) .  
Contract No. 950137," JPLHF 2-1701.) 

(JPL, Document e n t i t l x l  "Contract Suinmary, 

Feb. 19-20 Members of t he  JPL and NASA Ranger Pro jec t  Off ices  and t h e  Hilburn 
Review Board m e t  t o  ;review pro jec t  s t a t u s  and t o  formulate plans 
f o r  rescheduling Ranger 7. It w a s  agreed t h a t  t h e  RCA TV sub- 
system would be modified and r e t e s t ed  a t  AED while t h e  Ranger 

d 
t 
t 

] 
spacecraf t  reQained a t  AMR. 
would be l imi ted  t o  wir ing necessary t o  accommodate the  r equa l i f i ed  
TV subsystem. 
tests. 
May, 1964. 
(See February 14, 1964.) 

Changes t o  the  Ranger spacecraf t  

The Ranger PTM would be used i n  r e q u a l i f i c a t i o n  

(NASA, OSSA Review, February 24, 1964, JPLHF 2-1505.) 
The earliest launch opportunity w a s  considered t o  be  i n  . 

i 3 
Feb. 24 NASA formally approved a three-month launch delay ( u n t i l  May) f o r  

Ranger 7, as discussed oil February 19-20, and i n s t ruc t ed  JPL "to 3 * 

I 
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* 
Feb. 24 ob jec t ive ly  consider t h e  recommendations of t h e  Hilburn Board 
cont . U n t i l  t h e  d e t a i l e d  plans are i n  a r r i v i n g  a t  a d e t a i l e d  plan. 

approved, t h e  o f f i c i a l  f l i g h t  schedule w i l l  remaiq under study." 
(NASA, Twx from H.E. N e w e l l  t o  W.H. Pickering,  February 24, 1904, 
JPLHF 2-1828. ) 

M r .  Earl D. Hilburn, Chairman of t h e  NASA Ranger Review Board, 
presented the f indings and recommendations of t h e  Ranger 6 
Board of Inquiry t o  NASA Associate Administrator D r .  Robert C. 
Seamans and t o  Admiral Boone. (NASA, Memo t o  Ranger F i l e s ,  by 
N.W. Cunningham, Ju ly  1 7 ,  1964, loc.  c i t . )  

Feb. 25 Tes t i fy ing  be fo re  t h e  Committee on Science and Astronautics,  
U.S. House of Representatives,  D r .  Homer E. N e w e l l ,  Associate  
Administrator f o i  Space Science and Applications,  described 
satell i te app l i ca t ions  and :he technology u t i l i z a t i o n  program. 
H e  observed t h a t :  "Returns from b a s i c  r e sea rch  such as t h a t  i n  
which space sc i ence  programs are involved are more evolut ionary 
i n  character .  That means, n a t u r a l l y ,  t h a t  schedules cannot be 
pinpointed as c lose ly  as those  involving appl ied research.  
P r a c t i c a l  b e n e f i t s  from space sc i ence  w i l l  most c e r t a i n l y  
accumulate n o t  only i n  t h e  immediate f u t u r e  bu t  i nc reas ing ly  
over coming decades." A s  t o  t h e  United S t a t e s  space program i n  
its e n t i r e t y :  "The most important immediate r e t u r n s  w i l l  b e  i n  
t h e  bui lding of a space c a p a b i l i t y  f o r  a l l  defense and peaceful  
needs which t h e  p o s i t i o n  and growth of t h e  United S t a t e s  demands." 
(Text a t  H.E. N e w e l l ,  before  Committee on Science and Astro- 
nau t i c s ,  House of Representatives,  P r a c t i c a l  R e s u l t s  f r c z  t h e  
NASA Space Science and Applications Program, 2-3, February 25, 
1964, JPLHF 2-1752.) 

Feb. 27 The JPL Ranger Off ice  e s t ab l i shed  a s p e c i a l  t a s k  team t o  imple- 
ment :he d e t a i l e d  e f f o r t  necessary t o  launch Ranger 7. The 
team's e f f o r t s  were divided between two assignments involving 
(1) a d e t a i l e d  review and monitoring of t h e  RCA design, imple- 
mentation, and t e s t i n g  "of t h e  s e v e r a l  p reven ta t ive  measures 
adopted t o  preclude what are believed t o  be t h e  most probable 
causes of t h e  RA-6 f a i l u r e , "  and (2) a "de ta i l ed  review of t h e  
o the r  areas of t h e  TV subsystem t o  a s s u r e  ourselves  t h a t  t h e r e  
are no o the r  areas of major concern." 
Schurmeter t o  Di s t r ibu t ion ,  February 27, 1964, JPLHF 2-1830.) 

(JPL, I O M  from H.M. 

* :t 

'3 
i3 

c Oral recommendations made a t  t h e  February 19-20 meeting only. 'C 

The Hilburn r e p o r t  was not  y e t  issued. 
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Feb. 
cont 

27 NASA Headquarters informed Caltcch t h a t  some management real ign-  
ment a t  JPL would be expected p r i o r  t o  NASA approval of t h e  new 
c o n t r a c t  t o  ope ra t e  t h e  Laboratory. (NASA, letter from E a r l  D. 
Hilburn, Deputy Associate  Administrator f o r  Industry Af fa i r s ,  t o  
M r .  Gilmore, Vice-president f o r  Business A f f a i r s ,  Caltech, 
February 27, 1964, JPLHF 2-1829.) 

During Ranger Block 111. Ranger 7, which was shipped from JPL on 
February January 25, a r r i v e d  a t  AMR on February 1. Preliminary tests 

indicated a l l  s p a c e c r a f t  funct ions w e r e  normal. Following the  
f l i g h t  of Ranger 6,  t h e  TV subsystem w a s  removed from t h e  RA-7 
spacec ra f t  and returned t o  RCA-AED on February 1 6  f o r  f u r t h e r  
examination. 
t h e  month. .(JPL, Space Programs Summary No. 37-26, Vol. V I ,  
f o r  t h e  period January 1, 1964 t o  February 29, 1964, 11.) 

A new launch d a t e  i n  May w a s  eatabl ished later i n  

Mar. 2 NASA-OSSA and JPL agreed upon f i n a l  TV design modif icat ions t o  
b e  incorporated i n  Ranger 7. 
Cunningham, J u l y  1 7 ,  1964, loc.  c i t . )  

(NASA, Memo t o  Ranger F i l e s ,  N.W. 

Marshall Johnson, Chief of Space F l i g h t  Operx ions  Section, 
informed JPL Ranger P ro jec t  Manager H.M. Schurmeier t h a t  i f  
Racger space f l i g h t  operat ions w e r e  t o  be moved from Bldg. 125 
t o  t h e  newly constructed Space F l i g h t  Operations F a c i l i t y  (SFOF) 
be fo re  t h e  launch of Ranger 7, a dec i s ion  t o  move would be re- 
quired by March 18. (JPL, I O M  from M.S. Johnson t o  H.M. 
Schurmeier, March 2, 1964, JPLHF 2-1831.) 

Mar. 4 I n  a meeting a t  NASA Yeadquarters, JPL presented more r ecen t  
f i nd ings  and recommendations ( s ince  February 19-20) on t h e  
f l i g h t  of !?anger 6 and on p ro jec t  p l a n s .  
w a s  recommended as t h e  e a r l i e s t  p r a c t i c a l  launch opportunity 
f o r  Ranger 7 i n  l i g h t  of the  modif icat ions scheduled f o r  t h e  
TV subsystem. 

The month of June 

Mar. 5 Tes t i fy ing  before  t h e  Senate Committee on Aeronautical  arid 
Space Sciences,  NASA Associate Administrator D r .  Robert C. 
Seamans, Jr. a f f i m e d  t h a t  an ex tens ios  of t h e  present  con- 
t ract  with Caltech f o r  operation of JPL, scheduled t o  expire  
a t  t h e  end of t h e  calendar yea r ,  w a s  under nego t i a t ion .  The 
instrument contained improved ope ra t iona l  terms based upon 
a comprehensive NASA review of t h e  NASA/Caltech/JPL r e l a t i o n -  
ship.  Changes included : 

" F i r s t ,  t he  earlier con t r ac t s  were based on a p r i n c i p l e  
of mutually r equ i r ing  CIT/JPL concurrence be fo re  NASA 
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Mar. 5 
cont . d i r e c t i o n s  would be c a r r i e d  out.  This o f t e n  r e s u l t e d  

i n  lengthy ' nego t i a t ions '  of assigned t a sks .  The new 
con t rac t  restricts t h e  p r i n c i p l e  of mutuali ty t o  t h e  
broad terms of t h e  operat ing r e l a t i o n s h i p ,  but  c l e a r l y  
gives  NASA t h e  u n i l a t e r a l  r i g h t  t o  i s s u e  t a sk  o rde r s ,  
r e q u i r e  r epor t s ,  and take other  admin i s t r a t ive  ac t ions  
as desired.  
"Second, a sepa ra t e  f a c i l i t i e s  contract  is a l s o  being 
negot ia ted which w i l l  provide t h e  government a more d i r e c t  
c o n t r o l  over t h e  planning, construct ion,  and u t i l i z a t i o n  
of t he  f a c i l i t i e s  a t  JPL. 
"Third, a new p r i n c i p l e  is  provided f o r  determining C I T ' S  
f e e  f o r  t h e  operat ion of t h e  Laboratory. 
contains a schedule which sets t h e  upper and lower l i m i t s  
of t h e  f e e  on t h e  b a s i s  of t h e  d o l l a r  volume of work 
which NASA places  with CIT/JPL. 
these  l i m i t s ,  w i l l  be determined by how w e l l  CIT/JPL 
performs i n  t h e  management of t h e  Laboratory." 

The new con t rac t  

The exact f e e  wi th in  

(NASA, Astronautics and Aeronaurics. 1964, op. ci t . ,  97-98.) 
(See February 3, 1964.) 

Robert C. Toth, Los Angeles Times correspondent i n  Washington, 
D.C., commenting on t h i s  testimony observed t h a t  NASA Head- 
qua r t e r s  des i r ed  "more of an industry environment, with b e t t e r  
management con t ro l s  . . . i n  JPL t o  complement t h e  academic 
and research o r i e n t a t i o n  t h a t  is  now dominant. It is up t o  
Caltech t o  decide how t o  s a t i s f y  NASA on t h i s  score.  
p o s s i b i l i t y  is h i r i n g  a general  manager with i n d u s t r i a l  
experience t o  run t h e  laboratory d i r e c t l y  under i t s  c h i e f ,  
Dr .  W i l l i a m  Pickering." (R.C. Toth, "NASA Takes Tighter  
Control of Je t  Lab.," Los Angeles T i m e s ,  March 6 ,  1964.) 

One 

Mar. 6 I n  a p res s  interview. D r .  Lee  A. DuBridge, President  of Caltech, 
indicated t h a t  t he  new NASA con t rac t  w a s  no t  fundamentally 
d i f f e r e n t  than its predecessor: 

"When they [NASA] ask a un ive r s i ty  t o  manage JPL, a 
d i f f e r e n t  set of r u l e s  is employed which may cause 
some confusion i n  government c i r c l e s .  
had the  f i n a l  s a y ,  through budgetary con t ro l s ,  of JPL 
p ro jec t s  m d  activit ies and the  l e v e l  a t  which they are 
t o  be ca r r i ed  out .  The new contract  recognizes t h i s  
s i t u a t i o n  more ex1:licitly--and hardly represents  any 
' sweeping change. 'I1 

("DuBridge Says Coctract  Involves No Big Change," Los Angeles 
Times,  March 7 ,  1964.) 

NASA has always 

i 
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Mar. 6 
cont. 

NASA Headquarters provided a b r i e f i n g  t o  t h e  PSAC on the  f l i g h t  
of Ranger 6 .  
Ju ly  17, 1964, loc .  c i t . )  

(NASA, Memo t o  Ranger F i l e s ,  N.W. Cunningham, 

The cu r ren t  publ ic  review of JPL drew comment i n  Science 
magazine, which noted t h a t  t h e  controversy appeared t o  be 
adversely a f f e c t i n g  r e l a t i o n s h i p s  between t h e  Laboratory 
and t h e  parent i n s t i t u t e :  

S e n s i t i v i t y  t o  cri t icism wi th in  JPL arises i n  good 
measure from a s i n c e r e  f e e l i n g  t h a t  t h e  d i f f i c u l t i e s  
and risks of t h e  unmanned program are not  s u f f i c i e n t l y  
understood. 
concern t h a t  critiiiism of JPL -dl1 r e f l e c t  u n f l a t t e r i n g l y  
on Caltech, and t h i s  seems t o  have increased tension be- 
tween JPL and Caltech a l i t t l e .  

University s c i e n t i s t s  concerned with the  unmanned 
program seem general ly  t o  f e e l  t h a t  JPL s c i e n t i s t s  are 
competent, b u t  i t  is no t  d i f f i c u l t  t o  f i n d  those who 
say t h a t  many NASA-JPL decis ions are questionable.  
One Caltech f a c u l t y  member pointed out  t h a t  i t  would 
have been poss ib l e  t o  g e t  p i c t u r e s  of t he  moon with 
Spacecraf t  much less complicated than Ranger. 

Among f a c u l t y  a t  Caltech t h e r e  is  some 
a -  

(J. Walsh, "JPL:  Ranger V I  Fa i lu re  Increases  Speculation on 
Je t  Lab's Future Links wi th  Space Agency, Caltech," Science,  
March 6, 1964. ) 

Mar. 7 The New York T i m e s  reported t h a t  "Observatories he re  and 
abroad are continuing t o  observe unusual a c t i v i t y  on t h e  
moon, r a i s i n g  the  eagerness of s c i e n t i s t s  f o r  close-up 
information on e a r t h ' s  n a t u r a l  satell i te." 
Su l l ivan ,  "Lunar Environment Shows Signs of Act ivi ty ,"  
New York T i m e s ,  March 7 ,  1964.) 

JPL issued Ranger Block I11 Pro jec t  Pol icy and Requirements, 

(Walter 

Mar. 8 
Addendum 1, EPD-65, Revision 1.) 5 \ Mar. 10 Northrop Space  Laboratories proposed t o  NASA Headquarters t h a t  
i t  bui ld  four  Block I11 Ranger spacec ra f t  on a f ixed p r i c e  con- 
tract no t  t o  exceed $29 m i l l i o n ,  t o  be flown i n  t h e  period be- 

(Letter, from Richard E. Horner, Northrop Space Laboratories,  
t o  H. E. N e w e l l ,  NASA, March 10, 1964, JPLHF 2-153.) 

tween Ranger 9 and t h e  beginning of t h e  Surveyor f l i g h t s .  $ 

'lIj 

, .  
t 

' 2  

Mar. 11 A new Ranger 7 launch d a t e  was a?proved by NASA f o r  la te  June. 
(JPL, TWX from H.M. Schurmeier t o  D r .  S.C. Himmel, L e R C ,  March 11, 
1964, 2 ,  JPLHF 2-1833.) 
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Mar. 12 JPL Ranger P ro jec t  personrel  were n o t i f i e d  of t h e  new Ranger 
launch date .  Launch dates  f o r  Raigers 8 and 9 were postpcned 
i n d e f i n i t e l y :  "A f i rm schedule foc these  s h o t s  has no t  been 
approved a t  t h i s  t i m e ,  bu t  they w i l l  both be launched a f t e r  
Mariner C* and f o r  planning purposes t h e  f i r s t  qua r t e r  of 
CY '65 should be used." (JPL, I O M  from H.M. Schurmeier t o  
Ranger Block 111 Dis t r ibu t ion ,  March 12,  1964, JPLHF 2-1834.) 

A NASA Resident Office-JPL, w a s  e s t ab l i shed .  (U.S. Congress, 
Housd of Representatives,  Committee on Science and Astronaut ics ,  
Subcommitte on Space Science and Applications,  Hearings Before 
the Subcommittee, 1966 NASA Authorization, P a r t  3, 89th Congress, 
GPO, 1965, 305.) 

Mar. 13 JPL issued an o f f i c i a l  Laboratory f l i g h t  schedule: 

RA- 7 June 27, 1964 
Mariner-Mars October 2, 1964 
Mariner-Mars December 3 ,  1964 
RA-8 January 8 ,  1965 
RA-9 March 9, 1965 
(JPL, I O M  from B. Sparks t o  Di s t r ibu t ion ,  March 13, 1964, 
JPLHF 2-426.) 

NASA MSC requested t h a t  RA-7 b e  flown t o  t h e  very same impact 
s i te  as Ranger 6 s i n c e  "observation of t h i s  f r e s h  crater [made 
by RA-61 would be of considerable s c i e n t i f i c  and engineering 
i n t e r e s t .  . . . I 1  (Le t t e r ,  from M.A. Faget of Manned Spacecraf t  
Center t o  W.B. Foster ,  NASA, March 13, 1964, JPLHF 2-393.) 

Ma ,r. 1 7  NASA issued i n t e r n a l l y  t h e  F i n a l  Report of t h e  Ranger 6 R e v i e w  
Board (Hilburn Report). Since k n  ?r 6 telemetry had no t  pin- 
pointed a f a i l u r e  mode exac t ly ,  t h e  Board had "broadened i t s  
i n v e s t i g a t i o n  t o  include an evaluat ion of any general  weaknesses 
i n  Ranger designs,  t e s t i n g  philosophy and procedures which might 
have contr ibuted t o  or  enhanced t h e  p o s s i b i l i t i e s  of i n - f l i g h t  
f a i lu re . "  Of t h e  p r i n c i p a l  options: t o  undertake a major 
v e h i c l e  redesign or  adopt minor modif icat ions,  a dec i s ion  w a s  
made i n  favor of t h e  latter course. The Board recommended t h a t  

* 
Launch of NASA-JPL Mariner-Mars in t e rp l ane ta ry  spacec ra f t  claimed 

p r i o r i t y  at AMR s i n c e  a favorable launch window appeared every o the r  yea r ,  
unl ike the  moon where such a per iod becomes a v a i l a b l e  each month. 
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Mar. 17 NASA: (1) c l o s e l y  monitor a l l  t e s t l n g  of  RA-7; (2) launch 
cont  . Ranger 7 i n  June i f  t h e  modif icat ion and tests proceed 

s a t i s f a c t o r i l y ;  and (3 ) )ho ld  Ranger 7 a t  JPL  u n t i l  NASA 
agrees  t h a t  i t  is f l ightworthy.  (See Febrilary 3 and 14 ,  1964.) 

Two add i t iona l  NASA SL engineers  were d e t a i l e d  t o  JPL t o  assess 
tes t  plans f o r  and opera t ions  on Ranger 7. (NASA, memo from 
O.W. Nicks t o  N.W. Cunningham, March 19, 1964, JPLHF ‘-392.) 

Dave W i l l i a m s  w a s  appointed as deputy t o  D.H. Kindt,  JPL Pro- 
j ec t  Engineer f o r  t h e  Ranger TV subsystem, on t h e  Ranger TV 
subsystem e f f o r t .  
Manager, a l s o  appointed a deputy t o  handle more of t h e  day- 
to-day operat ing problems. 
D i s t r ibu t ion ,  March 20, 1964, JPLHF 2-1835.) 

Mar. 1 9  

Mar. 20 

AT RCA-AED B.P. Miller, Ranger TV Pro jec t  

(JPL, I O M  from D.H. Kindt t o  

Mar. 23 The JPL Ranger P r o j e c t  Of f i ce  designated Sec t ion  311, Launch 
Vehicle Systems, r e s p o n s i b i l i t y  fo r  coordinat ing d e t a i l e d  t a s k  
team inves t iga t ions  of Ranger 6 t e l e v i s i o n  subsystem turn-on 
during boos ter  ascent .  
of t hese  e f f o r t s .  
be one group of male umbil ical  p ins  loca ted  on t h e  spacec ra f t  
shroud which included a s e n s i t i v e  TV command c i r z u i t .  (Draft 
of ED-333, Hanger Lauilch Vehicle I n t e g r a t i o n  Summary, December 27, 

M r .  M.A. Piroumian w a s  placed i n  charge 
The primary focus of at tention continued t o  

1965, p. 111, JPLHF 2-2080.) 

A d e t a i l e d  tes t  schedule f o r  RA-7 w a s  e s t ab l i shed  a t  JPL. 
Memo t o  Ranger F i l e s ,  N.W. Cunningham, Ju ly  17 ,  1964, loc .  c i t . )  

(NASA, 

Mar. 25 Following changes t o  t h e  spacecraf t  command c o n t r o l  c i r c u i t r y  t o  
accommodate t h e  modified TV subsystem, t h e  entire v e h i c l e  (in- 
c luding t h e  TV subsystem) would be subjected t o  three-axis  
v i b r a t i o n  and to two complete mission tests i n  t h e  space s imuiator .  , 
(JPL, Minutes of Ranger Fi-Weekly P ro jec t  Meeting, March 25, 1964, I 

JPLHF 2-1573.) 

JPL and RCA-AED e s t ab l i shed  an in te r locking  opera t ion  f o r  handling 
f a i l u r e  r e p o r t s  on t h e  TV subsystem. (NASA, Memo t o  Ranger F i l e s ,  
N.W. Cunningham, Ju ly  1 7 ,  1964, loc.  c i t . ;  a l s o ,  I O M  from H.M. 
Schurmeier t o  Di s t r ibu t ion ,  March 25, 1964-, JPiEF 2-1836; and, 
1 0 M  from D. Kindt t o  Di s t r ibu t ion ,  May 24, 1964, JPLHF 2-1862.) 

Mar. 26 NASA Headquarters d i r ec t ed  a copy of t h e  F i n a l  &?port of t h e  
Ranger 6 Review Board t o  JPL Director D r .  W.H. Pickeriag,  for 
h i s  personal  review. (NASA, letter from R,C,  Seamans t o  W.H. 
Pickering,  March 26, 1964, JPLHF 2-1837.) (See March 17, 1964.) 
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Mar. 27 J P L  issued EPD 205, Ranger V I  Fa i lu re  Analysis and Supporting 
Inves t iga t ion  which included f indings and recommendations of t h e  
two JPL review boards. 
a s i n g l e  simple f a i l u r e  t h a t  would account f o r  a l l  of t h e  everits. 
However, t h e  most p l a u s i b l e  f a i l u r e  mechanism was t h e  des t ruc t ion  
of t he  t r ansmi t t e r  high vol tage suppl ies  during an inadvertent  
turn-on while  the spacec ra f t  w a s  i n  a c r i t i c a l .  pressure environ- 
ment. 
of telemetry s i g n a l s  on Channel 8 f o r  67 seconds following booster  
engine cutoff." ( i i i )  Suspected causes were discussed, together 
wi th  recommended ac t ions  t o  prevent recurrence.  

"The i n v e s t i g a t i o n  was unable t o  determine 

This conclusion was prompted by t h e  unscheduled appeai-ance 

During a normal q u a l i t y  c o n t r o l  survey, a small polyethylene bag 
containing 14 screws and one lock washer  was discovered i n  t h e  
camera e l e c t r o n i c s  Unit 038 of t he  Ranger 7 TV subsyst-em a t  RCA- 
AED. (RCA, l e t t e r  from R.E. Hogan t o  H.M. Schurmeier, Apr i l  23, 
1964, 1, JPLHF 2-1851.) 

Mar. 31 NASA 7 i r e c t o r  James E. Webb s e n t  a le t ter  t o  George P.  Miller, 
Chairman of t h e  House Committee on Science and Astronaut ics ,  

on Aeronautics and Space Sciences i n  which he described NASA 
ac t ion  on Pro jec t  Ranger taken as  a r e s u l t  of t h e  f l i g h t  of 
Railger 6 .  Webb pointed out t h a t  "Our review was extended to 
include an evaluat ion of c e r t a i n  aspects  of t h e  Ranger 6 design, 
t e s t i n g  philosophy, and  procedures." Five de f i c i enc le s  i n  
design, i n  construct ion,  and i n  t e s t i n g  the spacec ra f t  were c i t ed .  
(These de f i c i enc ie s  c i t e d  were pr imari ly  t h e  Hilburn Board 
f indings i n  which JPL did not  concur.) Information copies were 
furnished t o  Arnold 0. Beckman, Caltech Board of Trustees ,  and 
JPL. (NASA, TWX from R.C. Seamans t o  A. Beckman, Crl tech,  and 
W.H. Pickering,  JPL,  March 31, 1964, JPLHF 2-154.) 

i 
l and to Clinton P. Anderson, Chairman of t h e  Senate committee 

During 
March 

Ranger Block 111. 
on a van a t  P l R  and returned t o  J P L  where minor changes, pr imari ly  
in t h e  wir ing harness area t o  accommodate t h e  modified TV sub- 
system, were made. The TV payload was scheduled f o r  r e t u r n  tc 
J P L  from RCA-AED on A p r i l  30. (NASA, OSSA Review, March 26, 1964, 

On March 2 5  the RA-7 spacec ra f t  bus was loaded 

53, JPLHF 2-1505.) 

Pr imary  changes t o  the  TV subsystem involved incorporat ing TV 
turn-on c i r c u i t r y  lockout during booster phases, providing f o r  
more extensive telemetry coverage of t h e  TV subsystzm, and e-1- 
hancing r e l i a b i l i t y  by eliminating as many c i r c u i t s  and componento 
as possible .  I n  add i t ion ,  em?hasis on quality assurance during 
f a b r i c a t i o n  a t  t he  con t r ac to r ' s  p l an t  was markedly increased. (w.; and, EPD-205, op. c i t . ,  2-6,) 
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The Ranger 8 TV subsystem and a l l  TV "spares" were returned t o  
RCA f o r  rework ori March 2. A l l  opera t ions  on t h e  Ranger 8 bus 
were suspended. (JPL, Space Programs Summary Xo. 37-27, Vol. V I ,  
f o r  t h e  period March 1, 1964 t o  A p r i l  30, 1964, 3 . )  

NASA Technology U t i l i z a t i o n  Off ice  awarded Contract NAS 7-277 
11 Technology U t i l i z a t i o n  Review and Analysis," t o  Northrop 
Space Laborator ies .  
of P ro jec t  Ranger technology. 

Task 1 of t h i s  con t r ac t  involveci evaluat ion 
(Northrop Space Laborator ies ,  

I Techoiogy .- U t i i i z a t i o n  Review and Analysis,  F ina l  Report, Vol. TI, 
NSL 64-192, September 1964, 2-6.) 

- DSN. 
from JPL Buildings 125, 190 and 202 t o  t h e  new Space F l i g h t  
Operations F a c i l i t y  (SFOF), Building 230. 
and SFO plans w e r e  rev ised  t o  r e f l e c t  t h e  changes i n  operat ions 
cont ro l .  
computer system and Ranger Block I11 d a t a  was s a t i s f a c t o r i l y  
performed on Apr i l  2, and t h e  computer programs were approved by 

Ranger Block I11 space f l i g h t  operat ions (SFO) were moved 

Ranger Block 111 test 

A f i r s t  test t o  prove compatibi l i ty  of t h e  new SFOF 

P.3, Rygh, Ranger SFO Direc tor .  
No, 37-27, VoS. I, f o r  t h e  period March 1, 1964 t o  Apr i l  30, 1964, 

(JPL, Space Programs S u m a ,  

3 . )  

In  an ar t ic le  regarding t h e  e sca l a t ing  NASA-JPL embroglio, Los 
hngeles T i m e s  Aerospace Edi tor  Marvin Miles observed that while  NASA had 
been c r i t i ca l  of c e r t a i n  business  procedures a t  t h e  Laboratory,  

from its adminis t ra tor  pos i t i on  and t ake  over the lab completely 
on a C iv i l  Service basis ."  
Lab Studied,' ' Los Angeles T imes ,  Apr i l  4 ,  1964.) 

t h e r e  are. some who f e e l  NASA is  maneuvering t o  ous; Caltech I 1  

(Miles, "Reasons f o r  NASA Atiack on 

Ranger VI1 Tes t  and Operations P lan ,  TOT? 3R001, was i s sued  by JPL. 

Speaking before  a Tuesday Evening Forum, D r .  Lee A. DuBridge, 
Pres ident  of Caltech, s a i d  t h a t  JPL now shared the  task  of 
unmanned deep space explorat ion with o the r  NASA centers ,  bu t  
re ta ined  the  primary funct ion f o r  research and development i n  
t h i s  f i e l d .  I n  response t o  a ques t ion  h e  observed: "Sure 
there were criticisms as a r e s u l t  of t h e  f a i l u r e  of thz  tele- 
v i s ion  cameras aboard t h e  Ranger 6 t h a t  successfu l ly  landed on 
t h e  moon. . . But i f  t h e r e ' s  complete success next  time, 
there  11 be  applause. . . 'I (John Copeland, "DuBridge SeP-s 
Sharing of JPL Space Assignment," Lndependent Star-News, 
Apr i l  8, 1964.) 
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Apr. S RCA and JPL uianagement d i r ec t ed  t h a t  i n v e s t i g a t i o n  of t h e  "bag 
of hardware" incident  be expanded. 
t o  H.M. Schurmeier, A p r i l  24, 1964, op.  c i t . ,  2.) 
1964. ) 

(RCA, le t ter  from K.E. Hogan 
(See March 27, 

Apr. 9 Congressman George F. Miller, Chairman of t h e  Committee on Science 
sild Astronautics,  U.S. House of Representatives,  announced t h a t  
t h e  Subcommittee on NASA Oversight, under a c t i n g  chairman Joseph E. 
Karth, would i n v e s t i g a t e  recent charges t h a t  f a i l u r e s  i n  t h e  Ranger 
P r o j e c t  were due t o  f a u l t y  design an& inadequate t e s t i n g  by t h e  Jei: 
Propulsion Laboratory. 
Washington correspondent covering t h e  s to ry :  "The study seems 
t o  have been t r iggered less by t h e  f a i l u r e  of Ranger veh ic l e s  
t o  photograph t h e  w o n  than by a r ecen t  letter from NASA Chief 
Janies E. Webb t o  Congress." 
Probe NASA, Jet Lab Dlspute," Los Anoeles T i m e s ,  Apr i l  10, 1964; 
and, B i l l  Sumner, "House W i l l  Probe J P i  Controversy," Pasadena 
S t a r  N e w s ,  Apr i l  9, 1464.) 

According t o  t h e  Los Angles TZmes 

(Rcbert C. Toth, "House Unit t o  

IC a p res s  interview i n  Pasadena, D r .  Lee  DuBridge, P res iden t  of 
Caltech, s t a t e d  t h a t  the I n s t i t u t e  "welcomes t h e  opportunity of 
presenting i t s  case" before  t h e  House subcommittee. "There have 
been inany confuslng r epor t s  about t h e  Ranger f l i g h t s  aad o the r  
3PL matters and we s h a l l  be glad t o  g ive  t h e  committee our f u l l  
story." ("Caltech Welcomes Chance t o  Tell Story," Los  Angeles 
T imes ,  Apr i i  10, 1964.) 

Launch dz te s  f o r  Ranger 8 and 9 w e r e  a l t e r e d  from 12/64 and 1/65, 
r e spec t ive ly ,  and placed "Under Study." 
Schedule, Apr i l  14, 1964, JPLHF 2-968.) 

Apr. 14 
( O f f i c i a l  NASA F l i g h t  

Apr. 15 nt  a news corifereice NASA Administrator Jamcs Webb announced t h a t  
t h e  new con t rac t  w i tk  Ca1tec.h f o r  operat ion of t h e  Jet Propulsion 
Laboratory would spec i fy  charges t o  improve .??I, organizat ion and 
managaent,  
of organizat ion and management on t h e  Jet Propulsion Labora- 
tory.  . . . But n e i t h e r  are w e  going t o  abdicate  our own respon- 
s i b i l i t y  f o r  t h i s  expenditure of publ ic  funds and for t h e  success 
of t h e  missions." 
t h e  kind of organizat ional  changes and t h e  kind of a b i l i t y  t o  f i x  
organizat ional  r e s p o n s i b i l i t y  t h a t  . . . [is d e s i r e d ] ,  then w e  
w i l l  go forward. 
f o r  some other  arrangement." 
manager ,*t t he  Laboratory, report ing t o  D r .  Pickering, w a s  sug- 
gested as one approach favored by NASA. (NASA News Conference 
by James E. Webb-Transcript, A p r i l  15, 1964, 10, JPLHF 2-1972; 
Robert Toth, "NASA Pac t  Alters Setup a t  Jet  Lab," &s Anpeles 
-- Times, Apri l  16, 1964; and, "Management Probltms Delay New COG- 
t r a c t  Between NASA and JPL," Aviadon Week, Apr i l  20, 1964.) 

H e  said "NASA is no t  going to  -hpose r i g i d  methods 

Webb indicated t h a t  " i f  t h i s  process produces 

I f  they don't ,  both w e  and JPL w i l l  be  looking 
Webb intimated that. a business  
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Apr. 20 NASA and t h e  DOD signed an  agreement f o r  a Lunar Mapping and 
Survey Program. 
tance t o  NASA i n  developing manned luna r  mapping and survey 
equipment. (U.S. Congress, House of Representatives.  Committee 

The A i r  Force would provide t echn ica l  assis- 

on Government Operations, Government Operations i n  Space ( A n a l y s i s  
of Civi l -Mil i tary Roles and Relat ionships) ,  89th Congress, 1st 
Session, June 4, 1965, GPO, Washington, D.C., 131.) 

Apr. 22 NASA Administrator James E. Webb d i r e c t e d  a letter t o  Congress- 
man Joseph E. Karth (see Apr i l  9, 1964) i n  which he pointed out 
t h a t  t he  Hilburn r e p o r t  on Ranger 6 would no t  be made a v a i l a b l e  
i n  i t s  s n t i r e t y  t o  Congress o r  t o  t h e  public:  
d e f i n i t i v e  agency pos i t i on .  
nor t h e  f u l l  s t a f f  a t  JPL,  nor che RCA Company has had an 
opportuai ty  t o  examine t h e  r e p o r t ,  and i t s  cha rac t e r ,  which 
makes i t  e f f e c t i v e  f o r  our i n t e r n a l  use,  may preclude this ."  
(Contents c i t e d  i n  NASA, Inves t iga t ion  of P ro jec t  Ranper, 
op.  c i t . ,  2 . )  

It is n o t  a 
Heither a l l  t h e  program managers, 

JPL issued Functional S p e c i i i c a t i o n  FR3-4-110-B, Ranger Block 111 
F l i g h t  Equipment, Televis ion System. 

NASA Headquarters responded t o  t h e  NSL proposal of March 10, 1964, 
i nd ica t ing  t h a t  a t  p re sen t  an  extension of t h e  Ranger P r o j e c t  w a s  
not  contemplated. (NASA, letter from H.E. Newe l1  to  R.E. Horner 
of Northrop Space Labs, A p r i l  22, 1964, ELHF 2-1847.) 

Apr. 23 I n v e s t i g a t i o n  of t h e  "hag of hardware" inc iden t  FVZS concluded 
a t  RCA. 
caused acc iden ta l ly  and t h a t  t h e  s i t u a t i o n  e x i s t e d  because of 
t h e  extreme time scheduling required on t h e  Ranger Program . . . 
(RCA, letter from R.E. Hogan t o  H.M. Schurmeier, A p r i l  24, 1964, 
loc.  c i t . )  (See A p r i l  8, 1964.) 

A consensus held t h a t  t h e  o r i g i n a l  oversight  "was 

I I  

Apr. 24 A t  JPL,  R.R. Rennilson and C.F. Camyen r e l eased  f ind ings  of 
astronomical observat ions c a r r i e d  ou t  during t h e  f l i g h t  of 
Ranger 6 i n  a n  at tempt  t o  photograph t h e  impact on t h e  moon. 
(Astronomical dbservat ions During F l i g h t  of ranger V I ,  
Apr i l  24, 1964 JPLHF 2-1852. ) 

Apr. 27 The Congressional i n v e s t i g a t i o n  of P r o j e c t  Ranger began i n  
Washington, D.C., and concluded seven days la ter ,  on May 4 .  
Congressman Karth observed t h a t  " the  a c t i o n s  which precip- 
i t a t e d  these  hearings are letters which M r .  Webb addressed 
t o  t h e  Chairman of t h e  two space committees." 
1964.) The review w a s  d i r ec t ed  pr imari ly  t o  problems of 
p r o j e c t  managenent and t h e  NASA-JPL r e l a t i o n s h i p ,  r a t h e r  
than t o  technical. a spec t s  of t he  p r o j e c t  as f i r s t  s p e c i f i e d  
(see Apr i l  9, 1964). Testimony w a s  taken from: 

(March 31, 
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Apr. 27 D r .  Homer E. N e w e l l ,  Associate Administrator,  Off ice  
cont. of Space Science and Applications,  NASA. 

Edgar M. Cor t r igh t ,  Deputy Associate Administrator,  
Of f i ce  of Space Science and Applications,  NASA. 

O r a n  W. N i c k s ,  D i r ec to r ,  Lunar and Planetary Programs, 
Of f i ce  of Space Science and Applications,  NASA. 

H.M. Schurmeier, Rariger p r o j e c t  manager, Jet Propulsion 
Laboratory, Ca l i fo rn ia  I n s t i t u t e  of Technology, 
Pasadena, Cal i fornia .  

3r. W i l l i a m  H.  Pickering, D i rec to r ,  Jet Propulsion Laboratory, 
Ca l i fo rn ia  I n s t i t u t e  of Technology, Pasadena, Ca l i fo rn ia .  

RoSert J. P a r k s ,  Ass i s t an t  Laboratory Director  f o r  Lunar and 
Planetary P ro jec t s ,  Jet Propulsi-on Laboratory. 

Barton Kreuzer, d i v i s i o n  vice p res iden t  and general  manager, 
Astro-Electronics Division, RCA, Pr inceton,  N. J .  

Richard E. Horner, s e n i c r  v i c e  p re s iden t  ( t echn ica l ) ,  
Northrop Corp., Hawchorne, Ca l i fo rn ia .  

M r .  James E. Webb, Administrator of NASA. 
Dr .  Robert C. Seamans, Jr., Associate Administrator, NASA. 

The Subcommittee on XASA Oversight concluded t h a t  (1) d e f i c i e n c i e s  
e x i s t e d  i n  Ranger f a b r i c a t i o n  and t e s t i n g ,  although a NASA con- 
sensus on t h i s  po in t  w a s  not  present ;  (2) NASA supervis ion of 
JPL w a s  inadequate because of a tendency t o  regard JPL as a f i e l d  
cen te r  r a t h e r  than a con t r ac to r ;  and (3) JPL had no t  demonstrated 
t h e  proper respcnsiveness to  NASA d i r e c t i o n .  
w e r e  made: 
e i t h e r  as a contractor  o r  f i e l d  cen te r ;  (2) a general  manager 
should be i n s t a l l e d  a t  JPL as Depilty t o  t h e  Director  t o  manage in- 
house p r o j e c t s ;  (3) NASA should reform i ts  present  r e l a t i o n s h i p  
wi th  t h e  Laboratory; and (4) t h a t  NASA consider executing a one- 
yea r  con t r ac t  w i th  Caltech r a t h e r  than a longer term sgreement. 
( Inves t iga t ion  of P r o j e c t  Ranger, loc.  c i t .  ; and P r o j e c t  Ranger, 
Report of t he  Subcommittee on NASA Oversight of t he  Committee on 
Science and Astronautics,  88th Congress, Second Session, GPO, 
Washington, D. C. 1964.) 

Four recommendations 
(1) NASA should pro :de adequate supervis ion f o r  JPL 

During 
Apr i l  

Ranger Block 111. 
performed a t  RCA on Apr i l  4-5. 
wi th  t h e  PTM spacec ra f t  a t  JPL on Apr i l  10. 
systems test, t h e  PTM w a s  subjected t o  v i b r a t i o n  tes ts  i n  x, y,  
and z a x i s  on Apr i l  16  through the  24th. 
countered. 
Spacecraft  Development Building. 
vanes, operated normally. 
i nope ra t ive  and was replaced. 
No. 37-27, Vol. I ,  op. c i t . ,  3-4; NASA, Weekly S t a t u s  Report 

The PTM TV subsystem acceptance tests w e r e  
The subsystem w a s  assembled 

Following an  i n i t i a l  

No problfkms w e r e  en- 
A systems test was  conducted on Apr i l  25 i n  t h e  

Al.1 systems, except t h e  jet. 
The x-axis j e t  vane was found t o  be 

(JPL, Space Programs Summary 
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During 
Apr i l  
cont . 

No. 31, Ranger Program, Apr i l  6, 1964; and, Space Programs Summary 
No. 37-28, Vol. I ,  f o r  t h e  per iod May 1, 1964 t o  June 30, 1964, 11.) 

The RA-7 TV subsystem (FM 111-2) w a s  reassembled from reworked 
u n i t s  on A p r i l  4, and i n i t i a l  power app l i ca t ion  and checkout took 
p l ace  between Apr i l  6 and 9. 
measured, ad jus ted ,  and evaluated. Thermal vacuum tests and a 
subsystem test w e r e  completed by Apr i l  18, when a formal review 
was conducted at JPL on a l l  tests performed s i n c e  reassembly. 
f i n a l  subsystem test w a s  performed on A p r i l  29, followed by 
another formal review a t  JPL. 
encountered wi th  t h e  modified TV subsysteui. 
Suimary No. 37-28, Vol. I, op. c i t . ,  19-20.) 

Thereaf te r ,  camera performance w a s  

A 

No s l p i f i c a n t  d i f f i c u l t i e s  w e r e  
(JPL, Space Programs 

- DSN. 
between the  Goldstone Tracking S t a t i o n  and t h e  JPL SFOF. 
system, scheduled f o r  use  during t h e  next Ranger launch, w a s  
placed i n  test operation. 
1964, cp. c i t . ,  143.) 

A aicrawave l i n k  ( i n s t a l l e d  by Western Union) w a s  completed 
The 

(NASA, Astronaut ics  and Aeronautics,  

May 1 The RA-7 TV subsystem buy-off w a s  concluded a t  X A  i n  Hightstown, 
New Jersey.  The redesign,  rework, and checkout of t h e  subsystem 
w e r e  considered s a t i s f a c t o r y  by JPL and NASA p a r t i c i p a n t s ,  and 
the subsystem was shippe.? t o  JPL t h a t  evening. (NASA, S t a t u s  
Report No. 34 - Ranger Program, May 1964, JPLHF 2-708; memo, N.W. 
Cunningham t o  0.14. Nicks and E.M. Cort r igh t ,  May 6 ,  1964, 4, 
JPLHF 2-396; and, memo from N.W. Cunningham t o  Deputy Associate  
Administrator f o r  Space Science and Applicat ions,  May 6, 1964, 
JPLHF 2-1856. ) 

May 6 NASA Headquarters es tab l i shed  a high-level Ranger 7 "buy-of f" 
committee t o  accept the  spacecraf t  f o r  shipment t o  AMR and t o  
au thor ize  launch. It consis ted of :  

Homer E. N e w e l l ,  Chairman 
Frank Smith 
Oran U. Nicks 
Herman LaGow 
Edgar M. Cor t r igh t  
Robert F. Garbarini  
Robert C. Seamans, Jr , ,  ex o f f i c i o  

(NASA, memo from E.M. Cor t r igh t  t o  O . N .  Nicks, May 6,  1964, JPLHF 
2-1855. ) 
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May 11 JPL recommended t o  NASA Headquarters t h a t ,  i n  view of t h e  extremely 
t i g h t  tes t  schedule set f o r  Ranger 7 ,  t h e  d a t e  of t h e  launch should 
b e  postponed one month, from June t o  July.  
Pickering t o  H.E. N e w e l l ,  May 11, 1964, JPLHF 2-1858a.) 

(JPL, T[Jx from W.H. 

May 12  NASA Headquarters n o t i f i e d  JPL t h a t  t h e  r eques t  f o r  a .one  month 
delay i n  t h e  launch of Ranger 7 w a s  approved. 
H.E. N e w e l l  t o  W.H. Pickering, May 12, 1964, JPLHF 2-1858b.) 

(NASA, TWX from 

May 14 JPL dedicated t h e  new Space F l i g h t  Operations F a c i l i t y  i n  cere- 
monies a t  t h e  Laboratory. Opening of t h e  f a c i l i t y  w a s  t r i gge red  
by a r ada r  s i g n a l  bounced off t h e  p l a n e t  Venus. 
i n  t h e  ceremonies w e r e  Senator C l in ton  P. Anderson, Represen- 
tat ive George P. Miller, D r .  Robert C. Seamans, Jr., D r .  Homer E. 
N e w e l l ,  D r .  Lee  A, DuBridge, and D r .  W i l l i a m  H. Pickering. In  an 
address  Dr .  N e w e l l  again pointed ou t  t h a t  t h e r e  w s s  no real d i f -  
f erence i n  sc i ence  f o r  t k  manned o r  the unmanned space programs : 
"Man and h i s  thinking are t h e  prime ing red ien t s  of science." 
(See February 25, 1964.) 
- 1964, op. c i t . ,  177; and, "Signal t o  Venus Opens JPL Space 
F a c i l i t y , "  Independent (Pasadena) May 15, 1964.) 

P a r t i c i p a t i n g  

(NASA, Astronaut ics  and Aeronaut%, 

A meeting w a s  held a t  JPL attended by Seamans, N e w e l l ,  Cor t r igh t ,  
Garbarini ,  Nbc'ks, and Cunningham of NASA Headquarters, and JPL 
personnel. It w a s  agreed t h a t  (1) t h e  SCR-based command/control 
c i r c u i t  f o r  t h e  TV subsystem would be r e t a ined ,  (2) a full-power 
c e s t  of t h e  TV subsystem would b e  conducted a t  t h e  ESA, and (3) 
a "minimum cables" test of t h e  PTM i n  t h e  thermal vacuum chamber 
would be run p r i o r  t o  t h e  launch of Ranger 7. 
H.M.  Schu-meier t o  N.W. Cunningham, May 20, 1964, JPLHF 2-1859.) 

(JPL, TIJX from 

May 15 M r .  E a r l  I]. Hilburn assumed t h e  post  of NASA Deputy Associate 
A d m h i s t r a t o r ,  r epor t ing  t o  U r .  Seaaans, replacing Walter L. 
Lingle,  Jr. 

Commenting on t h e  r e s u l t s  of t h e  Congressional probe of P r o j e c t  
Ranger, Science observed : 

Inferences of a showdown over renewal of a con t r ac t  between 
NASA and JPL, which is managed by t h e  Ca l i fo rn ia  I n s t i t u t e  
of Technohgy, had been read i n t o  a Webb prass conference 
i n  February by many observers. But t he  s t rong  support  
given JPL by Webb during the  hearings l e d  some people on 
Capi tol  H i l l  t o  conclude t h a t  Webb, l i k e  t h e  grand old 
Duke of York i n  t h e  nursery rhyme, had marched h i s  s o l d i e r s  
up t h e  h i l l  then %arched them down again. 

("Ranger: 
on JPL t o  'Rigidize'  Projectwise," Sclence, May 15, 1964.) 

OversighL Subcommittee Asks Why NASA Doesn' t P r e v a i l  
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May 15  
cont . 
May 18-19 

May 19-21 

May 20 

Mzy 21 

May 22 

May 24 

The launch d a t e  f o r  Ranger 7 w a s  o f f i c i a l l y  s l ipped from June 
t o  Ju ly ,  1964 ( O f f i c i a l  NASA F l i g h t  Schedule, loc .  c i t . )  

NASA and JPL personnel m e t  a t  t h e  Laboratory t o  review dec i s ions  
of t h e  preceding week. 
system a t  t h e  ESA would be sub jec t  t o  re-e::amination should t h e  
r i s k  of squib degradation be found unacceptable. (JPL, TWX from 
H.M. Schurmeier t o  N.W. Cunningham, May 20, 1364, JPLHF 2-1550.) 

Plans f o r  a full-power test of t h e  TV sub- 

With t h e  Congressional i n v e s t i g a t i o n  of P r o j e c t  Ranger concluded 
and t h e  f a i l u r e  mechailism of t h e  Ranger 6 TV subsystem s t i l l  n o t  
e s t ab l i shed  with c e r t a i n t y ,  c a r t o o n i s t  Chester Gould had d e t e c t i v e  
Dick Tracy and D i e t  Smith f l y  t o  t h e  moon's Sea of T ranqu i l i t y  i n  
Smith's ''space coupe" t o  see f o r  themselves. 
t h e  tangled debr i s  i n  t h e  crater formed by Ranger 6, Tracy exclaimed, 
"Its easy t o  see why t h e  cameras f a i l e d .  They were never tm-ned 
on--look." Commenting on t h e  cartoon several months later,  L i f e  
Magazine declared " inaccurate  though t h i s  [acccunt] w a s ,  m i l l i ons  
of h e r i c a n s  didn' t f i n d  i t  unbelievable a t  a l l .  'I 

"Many a S l i p  'Twixt Earth and Moon--and Measles Too," Life, 
August 14,  1964, 36a, JPLIIF 2-706.) 

Alighting bes ide  .- 

( J i m  Hicks, 

Tes t i fy ing  be fo re  a Congressional committee, D r .  Lee  A. DuBridge, 
President  of Caltech, informed committee members t h a t  i f  t h e  gov- 
ernment requested t h e  I n s t i t u t e  t o  e s t a b l i s h  t h e  Jet Propulsion 
Laboratory today, "we would of course say no. . . . [however] 
There is  no way of turning it  o f f  now, and we would not  want to .  
The LaSoratory is an asset t o  Caltuch's s c i ence  a c t i v i t i e s ,  bu t  an 
admin i s t r a t ive  headache and a mixed publ ic  r e l a t i o n s  blessing.  . . . 
("Caltech Would Balk a t  S e t t i n g  Up New JPL," Los  Angeles T i m e s ,  
May 21, 1964.) 

I 1  

NASA d i rec t ed  JPL t o  proceed with t e s t i n g  as e s t ab l i shed  i n  meetings 
of May 14 and May 18-19. (TWX c i t e d  i n  JPL TWX from W.H. Pickering 
t o  H.E. N e w e l l ,  May 26, 1964, JPLHF 2-2079.) 

I n  response t o  a request ,  JPL submitted a comprehensive r e p l y  t o  
NASA Headquarters on t h e  F ina l  Report of t h e  Ranger 6 Review Board. 
(JPL, let ter from W.H. Pickering t o  H.E. N e w e l l ,  May 22, 1964, 
JPLHF 2-158.) 

NASA Headquarters formalized t h e  "buy-off" committee f o r  Ranger 7. 
(See May 6, 1964.) 
May 25, 1964, JPLHF 2-1727.) 

(NASA, memo t o  D i s t r i b u t i o n  from H.E. N e w e l l ,  
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May 26 D r .  Alex Rratenahl advanced a new hypothesis t o  exp la in  t h e  
cause of inadvertent  turn-on of t h e  Ranger 6 TV subsystem. 
H e  suggested t h a t  booster  venting of LOX i n t o  t h e  atmosphere 
which occurred a t  t h e  time of T V  a c t i v a t i o n  would be accompanied 
by a shock wave, and t h a t  i o n i z a t i o n  e f f e c t s  could have produced 
a high conduct ivi ty  region s u f f i c i e n t  t o  permit sho r t ing  around 
t h e  p ins  which activate t h e  cmmand switch. (JPL, I O M  from 
A. Bratenahl t o  H.M. Schurmeier, May 26, 1964, ,TPLHF 2-923.) 

May 28 JPL issued EPD 78, Space F l i g h t  Op,.:ations Plan f o r  Ranger 7. 

During 
&Y from RCA t o  JPL on May 1, and i n s t a l l e d  on t h e  RA-7 bus. (JPL, 

Ranger Block IiI, 

Space Programs Summary No. 37-28, Vol. I, op. c i t . ,  1.) Systems 
and v i b r a t i o n  tests w e r e  performed during t h e  next  few w e e k s .  
The f i n a l  systems test conducted on May 5 w a s  t h e  s c h d u l e d  "no 
cables" test i n  which spacec ra f t  performance w a s  determined with 
t h e  only d a t a  l i n k  being t h e  RF system. 
demonstrate t h a t  t h e  spacec ra f t  operated properly without d i r e c t  
access cables  and r e l a t e d  OSE. 
t h i s  test and no problems o r  f a i l u r e s  were encountered. 
S t a tus  Report No. 34, May, 1964, op. c i t . ,  2.) 

The reworked RA-7 TV subsystem w a s  re turned 

This  test  w a s  run  t o  

Ranger 7 performed properly i n  
(NASA, 

Preparat ion f o r  mission tests began on May 18, and t h e  space- 
c r a f t  commenced mission tests i n  a s m a l l  vacuum chamber on 
May 23. Two success fu l  mission tests w e r e  concluded on May 31, 
when t h e  spacec ra f t  was disassembLd f o r  inspect ion.  
Memo t o  Ranger F i l e s ,  N.W. Cunningham, July 17, 1964, op. c i t . ,  
3; and, JPL, Space Programs Surrqary No. 37-29, Vol. I, op. c i t . ,  

(NASA, 

1, 9-10.) 

The PTM underwent t h r e e  mission v e r i f i c a t i o n  tests. 
second test momentary power dropout w a s  observed on t h e  P-Channel. 
( Ib id . ,  12.) 

During t h e  

June 1 I n  response t o  telephone discussions of poss ib l e  f u r t h e r  JPL in -  
spec t ion  of t h e  RA-7 TV subsystem as a r e s u l t  of t h e  bag of hard- 
w a r e  i n c i d e n t ,  RCA n o t i f i e d  JPL t h a t  i nves t iga t ions  ind ica t ed  
t h a t  t h i s  w a s  a s i n g l e  accident :  "It is  the  considered opinion 
of RCA t h a t  no f u r t h e r  inspect ion of t h e  RA-7 assemblies i s  re- 
quired t o  confirm t h i s  posi t ion."  
RCA, Manager, System Program Management, t o  H.M. Schurmefer, 
June 8, 1964, JPLHF 2-1863.) 

(Cited i n  TWX from R.E. Hogan, 

(See Apr i l  24, 1964.) 
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June 4-5 Astronomers c a r r i e d  out  s p e c i a l  t e l e scop ic  observat ions of t h e  
moon i n  an attempt t o  determine t h e  n a t u r e  of mysterious red 
spo t s  f i r s t  observed by S i r  W i l l i a m  Herschel i n  1738. The spo t s  
had been seen i n  t h e  crater Aristarchus.  
and Aeronautics, 1964, op. c i t . ,  203.) (See November 27, 1963.) 

(NASA, Astronaut ics  

June 11 JPL n o t i f i e d  NASA Headquarters t h a t  a consensus, following inves- 
t i g a t i o n  of t h e  bag of hardware episode, agreed " t h i s  w a s  an  
i s o l a t e d  inc iden t  t h a t  w a s  caused acc iden ta l ly ,  not  i n t en t iona l ly . "  
A prime cause w a s  a t t r i b u t e d  t o  t h e  24-hour, 7-day week ope ra t ion  
t h a t  w a s  i n  e f f e c t  a t  RCA. (JPL, TWX from H.M. Schurmeier t o  N.W. 
Cunningham, June 11, 1964, JPLHF 2-155.) 

June 15-16 The OSSA Buy-off Board m e t  at JPL t o  consider t h e  shipping s t a t u s  
of Ranger 7. 
exce l l en t  test h i s t o r y  and m e t  e s t ab l i shsd  acceptance criteria; 
(2) t h e  TV subsystem w a s  improved t o  a po in t  where f u r t h e r  improve- 
ment would r equ i r e  major expenditure of t i m e  and money; (3) al- 
though a l l  t e s t i n g  of t h e  PTM was  n o t  complete, no modif icat ion of 
t h e  f l i g h t  spacec ra f t  w a s  thus f a r  i nd ica t ed .  
shipping Ranger 7 t o  AMR r a t h e r  than hold t h e  veh ic l e  a t  JPL while 
PTM tests were concluded. (JPL, let ter from H.M. Schurmeier t o  
N.W. Cunningham, June 22, 1964, JPLHF 2-156; and, NASA document 
e n t i t l e d ,  "Report of OSSA Buy-off Committee on Ranger B Space- 
c r a f t  Preshipment Meeting of June 15-16, 1964," JPLHF 2-1971b.) 

JPL and t h e  Board agreed tha t :  (1) RA-7 had an 

JPL recommended 

June 1 7  NASA OSSA unanimously recommended t h a t  Headquarters approve ship- 
ment of RA-7 t o  t h e  Cape, and JPL w a s  n o t i f i e d  t o  proceed with 
shipment. (NASA, memo from E.D. Hilburn, Deputy Associate Admin- 
i s t r a t o r ,  t o  t h e  Associate Administrator,  Juce 1 7 ,  1964, JPLHF 
2-1864; and, let ter from H.E. N e w e l 1  t o  W.H. Pickering,  June 1 7 ,  
1964, SPLHF 2-157.) 

June 22 - Aviation Week announced t h a t  a c t i o n  w a s  underway a t  NASA and a t  
JPL t o  m e e t  the  recommendations made by t h e  Subcommittee on 
NASA Oversight t h a t  followed t h e  Ranger inves t iga t ion  (See 
Apr i l  27, 1964), including appointmezt of a general  manager a t  
JPL. "Webb's s t a f f  plans ' t o  go f u l l y  i n t o  the recommendations' 
of t h e  committee r e p o r t  with JPL and its pa ren t  i n s t i t u t i o n ,  
t h e  Ca l i fo rn ia  I n s t i t u t e  of Technology. 
he fe l t  t h a t  t h e  House subcommittee would be completely s a t i s f i e d . "  
("Ranger Management Compromise Sought, Aviation Week, p. 25.) 

The Army Map Service announced completion of t h e  most thorough 
lunar  map ever compiled. 
under NASA con t r ac t .  (NASA, Astronautics and Aeronautics, 1964, 

A NASA spokesman s a i d  

June 23 
The topographic study was prepared 

op. c i t . ,  220.) 
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June 29 JPL Director  D r .  W.H. Pickering announced appointment of Major 
General Alvin R. Luedecke (USAF R e t . )  , General Manager of t h e  
Atomic Energy Commission, as Deputy Director  of t h e  Jet Propul- 
s i o n  Laboratory replacing Brian Sparks, e f f e c t i v e  August 1. 
"JPL s a i d  o f f i c i a l l y  t h a t  Luedecke would be i n  charge of admin- 
i s t r a t i v e  matters a t  t he  Laboratory. The General t o ld  Missiles 
and Rockets, however, t h a t  while  he w i l l  be  responsible  f o r  most 
admin i s t r a t ive  matters, 'I a l s o  expect t o  be deeply involved i n  
the  management of Ranger, Surveyor, and Mariner programs."' 
("JPL Deputy Named," Missiles and Rockets, Ju ly  6, 1964, p. 6 . )  

The JPL Ranger P r o j e c t  Off ice completed inves t iga t ions  of t h e  
turn-on of t h e  Ranger 6 TV subsysteq. T e s t s  t o  confirm a poss ib l e  
conductance agent i n  e l e c t r o s t a t i c  discharge between t h e  boos te r  
and umbil ical  pins  proved inconclusive.  (Vehicle design changes 
had already eliminated t h e  umbil ical  pins  as a source f o r  acci- 
d e n t a l  turn-on.) D r .  Bratenahl 's  hypothesis of a shock wave a t  
booster s t ag ing  (see May 26, 1964) had been disproved i n  cal- 
cu la t ions  made by D r .  James Kendall, Jr., i n  t h e  Flui-' -hySiCS 
Section. The turn-on sequence had no t  been exact ly  dupl icated 
i n  laboratory tests; accordingly,  no s i n g l e  known cause could 
account f o r  t h e  event. (JPL, I O M  from M.A. Piroumian t o  H.M. 
Schurmeier, "Presentations on Ranger Inves t iga t ions  Concerning 
Launch t o  Invect ion Environment," June 25, 1964, JPLHF 2-1865; 
a l s o ,  I O M  from M.A. Piroumian t o  H.M. Schurmeier, "Analysis of 
High Voltage and RCA T e s t  Results," June 1 7 ,  1964, JPLHF 2-2082; 
and, I O M  from M.A. Piroumian t o  H.M. Schurmeier, "Status  of Ranger 
Inves t iga t ions  Concerning Launch t o  I n j e c t i o n  Environment )(I June 5 , 
1964, JPLHF 2-2083.) 

During 
June 

Ranger Block 111. 
c r a f t  began ope ra t iona l  v e r i f i c a t i o n  tests i n  t h e  space s imulator .  
After Ranger 7 buy-off t h e  assembled v e h i c l e  w a s  shipped t o  AMR 
on Jiine 17, a r r i v i n g  on June 21. (JPL, Space Programs Surmarv 
-- No. 31'-28. V o l .  I, op. c i t . ,  11.) An i n i t i a l  systems tes t  w a s  
conducted on June 27 with s a t i s f a c t o r y  r e s u l t s .  
S t a t u s  B u l l e t i n  No. 1, Ju ly  24, 1964, JPLHF 2-907.) 

On June 8 t h e  TV subsystem and Ranger 7 space- 

(JPL, Ranger 7 

By agreement with NASA, a second "no cables" RF tes t  of RA-7 
u t i l i z i n g  spacec ra f t  b a t t e r i e s  w a s  performed on June 29. 
c r a f t  performance w a s  normal. (JPL, Space Programs Summary 
No. 37-29, Vol, I, f o r  t h e  period Ju ly  1, 1964 t o  August 31, 
1964, 2.) 

Space- 

The PTM continued a r igorous tes t  program a t  JPL. 
and 5 a "no cables" test v e r i f i e d  t h a t  s e r ions  hazards t o  

On June 4 
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During i n s t a l l e d  pyrotechnic devices could be overcome. Later i n  the  
June 
cont. 

month t h i s  v e h i c l e  w a s  subjected t o  a combined environment of 
a x i a l  vibra.tion and launch pressure-change s imulat ion i n  t h e  
25-ft. space s imulator ,  This marked t h e  f i r s t  t es t  a t  JPL where 
a l a r g e  system w a s  v ib ra t ion - t e s t ed  under changing p res su re ,  ap- 
proaching condi t ions experienced during launch. (JPL, Space 
Programs Summary No. 37-28, Vol. V I ,  f o r  t h e  period May 1, 1964 
t o  June 30, 1964, 4; a l s o ,  Space Programs Summary No. 37-28, 
Vol. I, op. c i t . ,  15.) 

Rework of t h e  RCA-AED TV subsystem w a s  completed, implementing 
recommendations contained i n  t h e  RCA (Ranger 6) F l i g h t  Model 111-1 
Fl igh t  Evaluation Report and Design Study Report. Four of s i x  
func t iona l  po r t ions  of t h e  TV subsystem were modified: cameras, 
telecommunications, con t ro l ,  and power. Rework w a s  concentrated 
i n  t h r e e  areas of e f f o r t :  (1) A l l  exposed terminals and uninsulated 
conductors were conformal coated i n  a manner equivalent  t o  t h a t  
employed on t h e  s p a c e c r a f t  bus; (2) A l l  Ranger 7 TV (FM 111-2) 
assemblies were examined and reevaluated with emphasis on spo t  
bonding, venting, and mechanical. r e l i a b i l i t y  (no a d d i t i o n a l  venting 
w a s  found necessary) ,  and various design improvements w e r e  made i n  
the  t r a n s m i t t e r  and power supply; (3)  improvements were incorporated 
i n  t h e  M 111-2 w i r e  harness. Environmental test r e s u l t s  of the 
rework system ind ica t ed  t h a t  r e l i a b i l i t y  of t he  TV subsystem w a s  
s i g n i f i c a n t l y  improved. (Ibid. ,  21.) 

- DSN. 
s t a t i o n  was improved with i n s t a l l a t i o n  of a backup c i r c u i t  from 
South Afr ica  t o  Aus t r a l i a ,  t o  H a w a i i ,  t o  t h e  TJIlited S t a t e s .  (NASA, 
Twelfth Semiannual Report t o  Conpress, Ju ly  1 - DL*caber 31, 1964, 
Washington, D.C.) 

R e l i a b i l i t y  i n  communications t o  Johannesburg, South Afr ica  

J u l y  2 Experimenters involved i n  Ranger Block 111 f l i g h t s  convened a t  JPL 
t o  p a r t i c i p a t e  i n  a f i n a l  series of TV tests on t h e  PTM. 

Ju ly  9 The NASA OSSA Ranger 7 "Buy-off" committee m e t  with JPL and XCA 
r ep resen ta t ives  a t  AMR t o  consider v e h i c l e  s t a t u s  and launch 
authorizat ion.  A s  no major d i f f i c u l t i e s  o r  open items remained 
with the  spacec ra f t ,  JPL  recommended t h a t  launch operaations pro- 
ceed toward a planned launch d a t e  of J u l y  27. A p o s i t i v e  yes o r  
no launch determination by the  Buy-off Board was not  forthcoming. 
I n  t h e  absence. of a dec i s ion  t o  t h e  con t r a ry ,  launch operat ions 
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J u l y  9 continued as planned, (A NASA-OSSA TWX author iz ing  launch 
cont  . apparent ly  w a s  s e n t  t o  JPL around Ju ly  15. 

n o t  been located.)  
i964, JPLHF 2-1315.) (Figure 59.1 

This document b.?s 
(JPL, Ranger S ta tus  Report f o r  J u l y  13,  

J u l y  10 Ranger 7 s a t i s f a c t o r i l y  completed J-FACT. (Ibid.)  

J u l y  13 M r .  B.T. Morris,  Chief of Qual i ty  Assurance and R e l i a b i l f t y  a t  
JPL, informed JPL Di rec to r  D r .  Y.H. Pickering t h a t  Atlas booster  
r e l i a b i l i t y  w a s  much improved with reduct ion  of t h e  G.Z. Mod. I11 
guidance problem, and wi th  t h e  spread of NASA Pro jec t  Mercury 
experience and techniques.  
acceptable ,  (JPL, Weekly Report of QA and R e l i a b i l i t y  Off ice  
t o  D r .  Pickering/B. Sparks, from B. Morris,  Ju ly  13, 1964, 
JPLHF 3-317. ) 

Agena r e l i a b i l i t y  was considered 

J u l y  14 The second phase i n t e g r a t i o n  tests were conducted f o r  t h e  DSIF/ 
SFOF. (Ranger 7 w a s  t o  be t h e  f i r s t  launch handled through t h e  
new SFOF.) (JPL, Ranger S ta tus  Report f o r  Ju ly  20, 1964, JPLHF 
2-1315. ) 

J u l y  15 The p r e f l i g h t  systems test of RA-7 i nd ica t ed  t h a t  t h e  spacec ra f t  
w a s  ready f o r  launch. (JPL, Space Proprams Summary No. 37-29, 
V O l .  I, op. ci t . ,  3.) 

Ju ly  1 6  NASA Headquarters issr?ed launch d a t e s  f o r  t h e  two remaining Ranger 
spacecraf t .  
January and Ranger 9 i n  March, 1965. ( O f f i c i a l  NASA F l i g h t  
Schedules, Ju ly  16, 1964, JPLHF 2-968.) 

Launch d a t e s  were on two month centers :  a n g e r  8 i n  

JPL informed NASA Headquarters t h a t  i t  estimated t h e  p robab i l i t y  
of mission success  f o r  Ranger 7 a t  50% wi th  an  approximate 90% 
probab i l i t y  of meeting mission objecti-ves wi th  t h e  t h r e e  shots .  
Goals and ob jec t ives  agreed 
r e i t e r a t e d .  (JPL, l a t t e r  from W.H. Pickering t o  H.E. N e w e l l ,  

upon f o r  Ranger Block I11 were 

J u l y  16, 1964, JPLHF 2-161.) 

Ju ly  17 Tests were conducted on t h e  Ranger PTM t o  determine i f  t h e  space- 
c r a f t  w a s  suscep t ib l e  t o  a.rc breakdown from t h e  booster  vehic le .  
It was determined t h a t  high vol tage  a rc ing  from t h e  spacecraf t  
shroud t o  t h e  Agena su r face  caused no d i s c e r n i b l e  degradat ion of 
spacecraf t  performance. (JPL, I O M  from W. Johnson/E. Berm t o  
Di s t r ibu t ion ,  J u l y  23, 1964, JPLHF 2-1873.) 
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Ju ly  1 7  
cont . 

Ju ly  18 

J u l y  20 

Ju ly  21 

Ju ly  23 

Ju ly  25 

Ju ly  27 

JPL issued t h e  RA-3 [RA-7] launch operat ions p o r t i o n  of t h e  
Ranger Block 111 M a i o n  Operations Plan, PD-20, together  with 
PD-18, Addendum 1, Ranger 
Document. 

Block 111 Launch Constraints  Planninp 

Ranger 7 w a s  t ransported t o  t h e  Explosive Safe Area (ESA) for 
i n s t a l l a t i o n  of t h e  midcourse motor and pyrotechnics. 
S t a tus  B u l l e t i n  No. 1, July 24, 1964, JOC. c i t . )  

(Ranger B 

RA-7 TV subsystem was exercised a t  f u l l  power i n  t h e  ESA. 
(?USA, Kemo t o  Ranger F i l e s ,  N.W. Cunninghain, Ju ly  1 7 ,  1964, 
op. ci t . ,  4.) 

B.T. Morris n o t i f i e d  JPL management that t h e  r ecen t  move of space 
f l i g h t  cperat ions from Building 125 t o  t h e  new SFOF cciuld impose 
r i s k s  t o  t h e  I.taliger 7 f l i g h t ,  and urged t h a t  measures be taken t o  
i s o l a t e  and r e so lve  any p o t e n t i a l  DSN problem areas. (.?L, IOM 
from B.T. Morris t o  F. Pelberg, R.J.  Parks and E. Rechtin, Ju ly  20, 
1964, JPLHF 2-1870.) (See DSN, During March, 1964.) 

JPL issued EPD 143, Rev. 3, C a p z b i l i t i e s  and Procedures, F l i g h t  
Operation; F a c i l i t i e s .  RanEer Bled III. 

A review of NASA OSSA f l i g h t  p r o j e c t s ,  iilcluding Ranger and Marher, 
w a s  conducted between mtmbers of t h e  Karth C o m i t t e e  (Subcornittee 
on NASA Oversight) and OSSA a t  NASA Headquarters. 
of Chairman Yarth, i t  w a s  agreed similar b r i e f i n g s  would b e  pro- 
vided the  Corigressional committee a t  t h r e e  month i n t e r v a l s .  
Ranger S t a t u s  Report f o r  Ju ly  27, 1964, JPLHF 2-1315; iJASA, memo 
from 3.A. Crocker t o  H.E. N e w e l l ,  Jane 19, 1964, TPLHF 2-1463; and, 
NASA, memo from W.L. Sturdevant t o  M r .  Callaghan, J u l y  21, 1964, 

Upon t h e  r eques t  

(JDL, 

JPLHF 2-1964. ) 

RA-7 w a s  t ransported t o  Laucch Complex 1 2  and mated wi th  t h e  booster  
rockets  f o r  prelaunch t e s t ing .  (JPL, Space Programs Sumnary 
No, 37-29, V a l .  I, loc.  c i t . )  

NASA OSSA ncde a r’inal p re sen ta t ion  t o  NASA Associate  .Administrator 
Dr. R.C. Seamans concerning the  f ind ings  of t h e  Hilburn r epor t .  
Actions ‘ ~ 3 n . n  by OSSA, JPL, and RCA t o  improve ,he f l i gh twor th iness  
OE “Rangez 7 vere considered responsive t o  t h e  review board f h d i n g a .  
(JPL, Ranger S ta tus  Teport f o r  Ju ly  27, 1964, ioc.  c i t . )  

Countdown f o r  Ranger 7 bepan a t  Launch Complex 12, AMR, a t  3:17 a.m. 
EDT. The comtdown proceeded rlormally u n t i l  11:31 a.m. when a hold 
was ca l l ed  f o r  about one hour t o  r ep lace  a f a u l t y  t e l u n e t r y  b s t t e r y  
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J u l y  27 
cont. 

Ju ly  28 

Ju ly  28-31 

i n  t h e  A t l a s  3ooster.  The countdown was resumed and continued 
u n t i l  T-22 minutes a t  1:14 p.m., when It w a s  terminated again,  
t h i s  t h e  because of a high no i se  level fn a ground-based 
guidance t r a n s m i t t e r  a t  t h e  Cape. 
solved i n  t i m e  t o  permit launch be fo re  t h e  c l o s e  of t h e  launch 
window f o r  t h e  day (between 12:32 and 3:42 p.m. EI)T). 
w a s  rescheduled f o r  t h e  following day. 
B u l l e t i n  No. 3, J u l y  27, 1964, JPLHF 2d.907.) 

The d i f f i c u l t y  w a s  not  re? 

La>mch 
(JPL, Ranger B S t a tus  

:iASA Headquarters a c h o w l 4 g e d  3PL' s response t o  t h e  Kilburn 
r e p o r t  of May 22. 
Buy-off C o m i t t e e  WYS agreed t h a t  t h e  TV subsysten was  
appropriately zod i f i ed  t o  improve reliabil3,Ly and t o  prevent 
inadvertenf turn-on. The C o m i t t e e  agreed w i t h  J9L's recom- 
mendations t o  s h i p  RA-7 t o  AMR as scheduled. (NASA, letter 
f r m  H.E, N e w e l 1  t o  W.H. Pickering, J u l y  28, 1964$ JPLHF 2-1-6?,) 

It w a s  ala,o noted t h a t  t h e  OSSA Ranger 7 

NASA Eiedquarters n o t i f i e d  CneL of plslnned a c t t o n s  to  improve 
SPE-HASA working r e l a t f o n s h i p s  and operatioils. 
from H.E. Newel1  t o  W.H. Pickering, 3uly 18, 1964, JRLKi? 

(NASA, letter 

2-164.) 

Ranger 7 vas laulzched at 12:50 p.m., EDT Gpon conclusion of t h e  
second countdown a t  W. 
t h e  same as programmed f o r  Ranger 6 (see January 30-February 2, 
1964). Tine Atlas and Agena bcos ters a g a i n  performed "nominaliy , I '  

and follonizlg second-burn of t he  Agena engine half-an-hour later, 
Ranser 7 V ~ P  rockcted out  clf i ts 119 m i l e  a l t i t u d e  parking o r b i t  
and ia-jecteG "in2to the proper lunar i n t e r c e p t  t r a j e c t o r y .  
separated PWGIZ 2I-e Agena and extended i ts  s o l a r  panels. Sensors 
acy-ired the sun ad earth, a c t i v a t t n g  t h e  a t t i t u d e  cootrol 
systein; spacec ra f t  transmfssions switched €rom the omnianteeruaa 
t o  "Le high-gain antenna. The fo l l swiag  day, J u l y  23, t h e  nid- 
course maneuver was i n i t f a t e d ,  ;he Froper r o l l  an6 p i t c h  move- 
ments were exscuted, t3e rocket  engine i g n f t e d  and burned for  
t h e  desired period, and t h e  v e h i c l e  r e s t a b f l i z e d .  As i n  t h e  case' 
of i ts  predecessor a few msnchs earlier, Raliger 7 was  on a course 
t h a t  would place i t  wi th in  a few dlss of t h e  intended po in t  of 
aiii. Asj-de from a brief loss of tm-way Sock on t h e  spacec ra f t  
immediately kol2owing launch by t h e  DSIF trackiGg s ta t ior !  a t  Cape 
K e r  i.edy, t h e r e  were no s f g n i f i c a n t  anomalies i n  t h e  f l i g h t .  Ranger 
7 proceeded i n  text-book fashion toward i m r & s t  v i th  t h e  moon, t h i s  
time i n  the "Sea of ~ l o u d s "  reg.ioa. (Figure 60.) 

On t h e  morning of J u l y  31, i n  Che f i n a l  hours of its f l i g h t ,  t h e  
spacec ra f t  acce le ra t ed  toward t h e  moon under t h e  inf luence of luna r  
srravitv. Analwais of a t t i t u d e  and t r a i e c t o r v  d a t a  revealed t h a t  

Xission o b j e c t i v e s  and content w e r e  

b n g e r  7- 
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Ju ly  31 
cont . s l i d e s  from among t h e  4,316 Ranger 7 t e l z v i s i o n  p i c t u r e s  were 

f i r s t  shown and pub l i c ly  discussed. V i r t u a l l y  a l l  pj.ctures were 
of exce l l en t  q u a l i t y  enhanced by t h e  1150 t e l e v i s i o n  scan l i n e s  
fe r  frame, as opposed t o  500 l i n e s  on a frame i n  a home tele- 
v i s i o n  set .  D r .  Gerard P. Kuiper, p r i n c i p a l  experimenter, 
opened the  conference with an observat ion t h a t :  

This i s  a g r e a t  day f o r  s c i ence ,  and t h i s  i s  a g r e a t  day 
What has been achieved today i s  t r u l y  

We have made progress i n  r e s o l u t i o n  of l una r  

I 1  

f o r  t h e  United S ta t e s .  
remarkable. 
d e t a i l ,  not  by a f a c t o r  of 10  as t h e  Ranger pamphlet hoped 
would be poss ib l e  with t h i s  f l i g h t ,  nor by a f a c t o r  of 100, 
which would have been already very remarkable, b u t  by a 
f a c t o r  of 1000. This means t h a t  t h e  Moon, which t o  the  
unaided eye of course is  seen  a t  a d i s t ance  of about 240,000 
m i l e s ,  and which i n  a good te lescope can be brought t o  a 
d i s t ance  of 500 m i l e s  equivalent ,  has been brought i n  t h i s  
experiment, i n  t h i s  Ranger VI1 exFeriment, t o  a d i s t ance  
of h a l f  a m i l e .  This of course covers only a s m a l l  region 
of the  lunar  surface,  but  t h e  sam7le shown is  . . . very 
r ep resen ta t ive  . . . I1 

(Ranger VTI Post-Imaact Press Conference, J u l y  31, 1964, l a ,  
JPLHF 2- 7 4 5 .  ) 

With a known sun-angle a t  23' above t h e  horizon, it w a s  concluded 
t h a t  t h e  d a t a  would prove most u s e f u l  t o  P r o j e c t  Apollo i n  deter-  
mining average slopes.  A s  t o  s c i e n t i f i c  quest ions concerning t h e  
moon, no determination w a s  ventured on such s h o r t  no t i ce ,  although 
D r .  Kuiper suggested t h a t  t h e o r i e s  concerning t h e  o r i g i n  of t h e  
moon and lunar  su r face  would not  be "immediately a f f e c t e d  by t h e s e  
observations.  . . .'I ( Ib id . ,  22.) 

Following t h s  press  conference one a s t u t e  r epor t e r  d id  some spec- 
u l a t i n g  of h i s  own: 

"One of t h e  things t h a t  d id  s u r p r i s e  t h e  s c i e n t i s t s  who s a w  
only t h e  f i r s t  few photographs from Ranger 7 . . . w a s  t h a t  
t h e  s i d e s  of many of t h e  secondary impact craters w e r e  q u i t e  
s t e e p  but  t h e i r  l i p s  were s o f t l y  rounded. 
question about t h e  na tu re  of a material t h a t  would produce 
t h i s  shape on impact. 
thlct t h e  consistency of t h e  luna r  su r face  is  n e i t h e r  s o l i d  

This r a i s e d  a 

The f e a t u r e s  of t h e  craters ind ica t ed  

To&, dastji cox uItddy, L . v t  d,.- ----- m u L C  l lhE - * I - -  a vet, fin sand, '' 
(John A. Osmundsen, "Ranger Photos Answer Question: Lunar Surface 
i s  Not Deep Dust," New York T i m e s ,  August 2, 1964.) 

During 
Ju ly  

Ranger Block 111. 
at  JPL and w a s  made ready f o r  i n v e s t i g a t i o n  of any problems which 
might come up dcring the  $ l i g h t  of Ranger 7. (JPL, Ranger Space- 
c r a f t  System Review, Minutes of Ju ly  22, 1964, JPLHF 2-1313.) 

Ranger Block I11 PTM completed i t s  test program 
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Aug. 1 The p res s ,  n a t i o n a l l y  and i n t e r n a t i o n a l l y ,  h a i l e d  t h e  success of 
Ranger 7. (For world r e a c t i o n  see U.S. Information Agency, 
Research Report R-107-64, Foreign Media Reaction t o  Ranger 7 ,  
August 6,  1964, JPLHF 2-895; a l s o ,  domestic response i n  NASA 
Publ ic  Information Of f i ce ,  Current N e w s ,  August 6, 1964.) The 
Washington, D.C. Sunday S t a r  proclaimed t h a t ,  "as a space 
spec tacu la r  . . . Ranger 7 's  f l i g h t  occupies a p l a c e  i n  t h e  
f r o n t  rank, alongside Sputnik I, t h e  Vostok I f l i g h t  of Yuri  
Gagarin, and t h e  Venus fly-by e x p l o i t  of Mariner 11." I n  a 
s i m i l a r  ve in ,  t he  New York Times observed "psychologically,  
t h e  Ranger 7 f l i g h t  w a s  a welcome end t o  a s t r i n g  or" 13 f a i l u r e s  
i n  13 United S t a t e s  attempts . . . t o  put  u s e f u l  payloads on, 
o r  i n  o r b i t  around, t h e  moon. I n t e r n a t i o n a l l y ,  the Ranger 7 
f l i g h t  w a s  a propagandis t ic  bonanza f o r  t h e  United S t a t e s .  
I n  t h e  space Olympics i t  probably represented almost as impressive 
a ' f i r s t '  as t h e  o r b i t i n g  of t h e  f i r s t  Sputnik and the f i r s t  
manned o r b i t a l  f l i g h t  by Y r i  A. Gargarin. . . .I1 ("Journey t o  t h e  
Moon," The Sunday S t a r ,  Washington, D.C., August 2, 1964; and 
Richard Witkin, "Ranger Spurs Space Program," New York T i m e s ,  
August 2, 1964.) 

NASA Associate Administrator f o r  Space Science and Applications 
D r .  Homer E. N e w e l l ,  and JPL Director  D r .  W i l l i a m  H. Pickering 
b r i e fed  P res iden t  Johnson on t h e  Ranger 7 mission. D r .  N e w e l l  
explained t h a t  t h e  p r i n c i p a l  i n v e s t i g a t o r s  had t e n t a t i v e l y  con- 
cluded t h a t  t h e  presence of s m a l l ,  sharply defined craters on 
t h e  lunar  su r face  i n d i c a t e d  t h a t ,  cca t r a ry  t o  some hypotheses, 
a deep l a y e r  of d u s t  d i d  n o t  e x i s t ,  ai least  no t  at t h i s  site. 
Turning f o r  a moment t o  t h e  f l i g h t  d Ranger 7 i n  an i n t e r n a t i o n a l  
context,  t h e  P res iden t  inquired: 
ex i s t ence  i n  t h e  world, i s n ' t  i t--for survival?" 
agreed t h a t  i t  w a s  and s a i d  he was now "hopeful" t h a t  t h e  United 
S t a t e s  could maintain i t s  schedule f o r  a lunar  landing i n  P r o j e c t  
Apollo. "You doo't  expect a Congressional i n v e s t i g a t i o n ,  then?" 
M r .  Johnson asked, m i l i n g .  The b r i e f i n g  closed wi th  a statement 
by t h e  President :  
United S t a t e s  achieved f u l l y  the  leadership w e  sought f o r  f r e e  
udn." 
United States ,"  August 1, 1964, JPLHF 2-172; and Tom Wicker, 
"Moon Landhg Areas are Usable, S c i e n t i s t s  T e l l  Johnson: 
P r w i d e n t  Says Success J u s t i f l e s  Space Program," New York T i m e s ,  
August 2, 1964.) 

"This i s  a b a t t l e  f o r  real 
D r .  N e w e l l  

"We know t h i s  morning," he s a i d ,  " t h a t  t he  

(NASA News Relaase "NASA Brieking f o r  t h e  P res iden t  of t h e  

I n  a tclegram t o  President  Johnson, Chancellor Ludwig Erhard of 
West G e n t  m y  s t a t e d  that : 
over t h i s  tremenlous t echn ica l  and s c i e n t i r i c  achievement." 

"We are happy with t h e  American people 

c 
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Aug. 1 
cont . Pres iden t  of Mexico Adolfo Lopez Mateos released a similar 

statement c a l l i n g  Ranger 7 "without doubt, up t o  t h e  present  
moment, t h e  most b r i l l i a n t  page r e g i s t e r e d  i n  t h e  s c i e n t i f i c  
h i s t o r y  of modern times." 
- 1964, op. c i t . ,  273.) 

(NASA, Astronaut ics  and Aeronautics,  

General A.R. Luedecke assumed t h e  p o s i t i o n  of JPL Deputy 
Director .  ("JPL Deputy," Aviation Week, June 29, 1964, 16, 
JPLHF 2-784.) (See June 29, 1964.) 

Aug. 2 Pope Paul V I ,  o f f e r i n g  h i s  Sunday b l e s s ing  t o  t h e  pub l i c ,  
a l luded t o  Ranger 7 when he observed t h a t :  
u n i t e  ourselves i n  admiration f o r  a happening t h a t  concerns 
t h e  l i f e  of a l l  humanity, and t h a t  shows how f a r  t h e  man of 
s c i ence  and technology has progressed. . . . I '  (NASA, Astro- 
nau t i c s  and Aeronautics, 1964, l oc .  ci?.) 

"We a l s o  would 

Aug. 3 D r .  Alex Bratenahl completed h i s  i n v e s t i g a t i o n s  of t h e  RA-6 TV 
turn-on during booster ascent.  (See June 29, 1964.) H i s  con- 
c lus ions ,  supported by s t rong  c i r cums tan t i a l  evidence, pin- 
pointed t h e  cause as a highly conducting detonat ion wave (not 
a LOX p res su re  wave as i n i t i a l l y  supposed) a t  Atlas booster  
s t ag ing ,  a c t i n g  on t h e  umbil ical  p i n s  i n  t h e  s p a c e c r a f t  shroud. 

1. Upon A t l a s  s t ag ing  s e v e r a l  hundied pounds of LOX& 
kerosene f u e l  are dumped i n t o  t h e  atmosphere, vaporize 
and mix together ,  envelope t h e  complete m i s s i l e ,  and 
i g n i t e  i n  b r i l l i a n t  f l a shes .  

2. The iimbilical door w a s  mechanically r a t h e r  than hermet- 
i c a l l y  latched. 

3. CriLical p ins ,  including t h e  s e n s i t i v e  TV command c i r c u i t ,  
were connected t o  an i n t e r n a l  vo l t age  source. A high 
impedence amplif ier  located behind the  pins  could p i ck  up 
a t r a n s i e n t  s igi i la lwith t h e  p ins  a c t i n g  as antsnna, and 
a c t i v a t e  the TV r e l ay .  

4. Three v o l t s  were necessary t o  t r i ggEr  TV operat ion,  and 
20 v o l t s  were a v a i l a b l e  on t h e  b a t t e r y  p i n  loca t ed  one- 
quar t e r  inch away. 

supply t h e  necessary power f o r  a command s i g n a l ,  and 
e l e c t r i c a l  arcing i n  t h e  TV subsystem would occur a t  t h a t  
a l t i t u d e  and c r i t i c a l  p re s su re  region. 

5. Plasma from t h e  detonat ion wave could c ros s  t h e  pins and 
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Aug. 3 6. T ime  of TV turn-on coincided tD 100th of a second with t h e  
cont . forward movement of t h e  unique Atlas detonat ion wave over 

t h e  nose shroud of t h e  missile. 
(JPL, TOM from A. Bratenahl t o  C. Campen, Subject:  "Current 
Thinking on E f f e c t s  of Booster Separat ion as Cause of Accidental  
Turn-on of RA-6 TV," August 3 ,  1964, JPLHF 2-2054.) With t h e  
success of Ranger 7 ,  and as design changes had eliminated t h e  
umbil ical  pins  as a source of acc iden ta l  TV turn-on, f u r t h e r  
:.nvestigations t o  conclusively prove t h i s  hypothesis were not 
pursied.  It remains t h e  most p l a u s i b l e  explanat ion f o r  t h e  
loss of Ranger 6. (JPL, I O M  from R.2. Mackin t o  R.V. 
Meghreblian, Subject:  " E l e c t r o s t a t i c  Charging of Launch 
Vehicles During Ascent," February 8, 1965, JPLHP 2-2085.) 

D r ,  E. Kechtin, Ass i s t an t  Laboratory Di rec to r  f o r  Tracking and 
Data Acquisi t ion,  recommevded t h a t  JPL consider s l i p p i n g  t h e  
launch da te s  of Rangers 8 and 9 ( t o  permit mcre complete mission 
a n a l y s i s ) ,  as w e l l  as a l l  Surveyor f l igh ts .  It w a s ,  h e  observed, 
now f i rmly  e s t ab l i shed  t h a t  "the important d a t e  is t h e  d a t e  of 
f i r s t  success ,  not  f l r s t  f l i g h t . "  
Exacutive Council, August 3,  1964, JPLHF 2-403.) 

(JPL, I O M  from E. Rechtin, t o  

D r .  Joseph P. Shea and D r .  Robert R. G i l r u t h  of t h e  MSC Pro jec t  
Apollo Of f i ce  v i s i t e d  JPL f o r  a f i rs t -hand b r i e f i n g  on t h e  
EZanger 7 p i c t u r e s .  (Richard Witkin, "Apollo O f f i c i a l s  t o  Study 
P ic tu re s , "  New York T i m e s ,  August 2, 1964.) Subsequently, 
D r .  Joseph F. Shea, Manager of t h e  Apollo Program Of f i ce  a t  MSC, 
observed t h a t  expected problems involved. i n  s e l e c t i n g  a landing 
s i t e  and i n  a c t u a l l y  landing t h e  Lunar Module had been eased by 
Ranger p i c tu re s .  
than o r i g i n a l l y  an t i c ipa t ed .  
I n  Apollo," Aviation Week, August 10, 1964, 19,  21, JPLHF 2-786.) 

The s u r f  ace w a s  , he concluded, "more benign" 
("Ranger Photos Boost Confidence 

Agg. 4 NASA and JPL r ep resen ta t ives  gave a s p e c i a l  Ranger 7 b r i e f i n g  f o r  
m a b e r s  of Congress. P r i n c i p a l  i n v e s t i g a t o r  D r .  Gerard P ,  Kuiper, 
Director  of t h e  Lunar and Planetary Laboratory, University of 
Arizona, explalned t h a t  Ranger (1) confirmed Apollo landing design 
c o n s t r a i n t s ,  (2) i nd ica t ed  a smoother s u r f a c e  than o r i g i n a l l y  w a s  
expected, and (3) tended t o  disprove t h e  "deep dust" theory of t h e  
luna r  surface.  
era i n  t h e  study of t h e  moon." Ranger 7 photos d id  not  d i s c l o s e  
whether t h e  o r i g i n  of t h e  lunar c r a t e r s  w a s  volcanic  o r  meteoric. 
(NASA, Ranger V I I ,  A Spec ia l  Report_, August 5, 1964, 3 ,  JPLHF 2-887; 
NASA, Astronautics and Aeronautics, 1964, op. c i t . ,  275-276; and, 
11 Science and Space," News:Jeek, August 17, 1964.) 

D r .  Kuiper a s sa r t ed  t h a t  "we have entered a new 
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Aug. 5 NASA issued Ranger V I I .  A Special Report. 

NASA and JPL  personnel gave another  Ranger 7 b r i e f i n g  t o  members 
of t h e  P res iden t ' s  Cabinet,  t h e  DOD and o the r  h igh  government 
o f f i c i a l s .  (JPL, Ranger S t a t u s  Report f o r  August 10, 1964, JPLHF 
2-1315. ) 

Aug. 7 NASA Headquarters n o t i f i e d  JPL t h a t ,  i n  t h e  f u t u r e ,  p l ane ta ry  
f l i g h t  p r o j e c t s  would a l s o  be  cont rac ted  ou t s ide  JPL as deter-  
mined necessary.  
t h e  d e s i r a b i l i t y  of maintaining a t  least  one in-house f l i g h t  
p r o j e c t  a t  t h e  Laboratory, h e r e a f t e r  t h i s  would not  be  guaranteed. 
Accordingly, JPL w a s  i n s t r u c t e d  t o  p l an  f o r  a 1969 Mariner P ro jec t  
t o  be  i n i t i a t e d  as a n  out-of-house p ro jec t .  (NASA, l e t te r  from 
H.E. N e w e l 1  t o  W.H. Pickering,  August 7, 1964, JPLHF 2-397.) 

While t h e r e  w a s  genera l  agreement wi th  JPL on 

Aug. 8 Business W e e k  reported t h a t  ' I .  . . perhaps t h e  most important 
t h ing  about Ranger 7 ' s  f l i g h t ,  NASA o f f i c i a l s  say p r i v a t e l y ,  i s  
t h e  boost  i t  has  given t h e  e n t i r e  c i v i l i a n  space program. 
cep t  f o r  t h e  f i r s t .  o r b i t a l  f l i g h t  of Astronaut John Glenn, NASA 
has never had a success  t o  match it." 
Business Week, August 8, 1964, 82.) 

Ex- 

( " I t ' s  Not Green Cheese," 

Aug. 10 Cal tech Pres ident  D r .  Lee A. DuBridge n o t i f i e d  JPL Di rec to r  
D r .  W.H. Pickering t h a t  'I. . . I want t o  p lace  on t h e  record ,  
on behalf  of myself personal ly  and on behalf of t h e  e n t i r e  
Cal tech community, our g rea t  p r i d e  i n  what JPL has done. . . . 
We at Caltech see espec ia l ly  c l e a r l y  how your achievement has  
brought g lory  t o  t h e  L i i t e d  S t a t e s ,  has  brought g lory  t o  JPL 
and t o  a l l  of Caltcch." (Le t t e r  Leprinted i n  Lab-Oratory, 
August 1964, 3 ,  iPLIIF 2-1744.) 

Aviat icn Week declared that t h e  "Success of Ranger 7 has  given a 
psychological  boost t o  lagging morale i n  t h e  Nat ional  Aeronautics 

Aided t h e  passage of t h e  long-delayed F i s c a l  1965 space appropri-  
a t i o n  by t h e  Senate. Impact o f  t h e  f i r s t  f u l l y  successfu l  United 
S t a t e s  lunar  photographic mission c a r r i e d  beyond t h e  confines  of 
t h e  space agency t o  t h e  Senate  f l o o r ,  where Ranger 7 p i c t u r e s  
helpcd de fea t  a t tempts  a t  reducing F i s c a l  1965 funds." ("Success- 
f u l  Ranger Lunar F l i g h t  A i d s  NASA Budget Through Senate," Aviation - Week, August 10,  1964, JPLHF 2-787.) 

s d  Space Administration, and has provided an invaluabl-.  f i r s t  t h a t  

Aug. 13 NASA Admiriis t r a t o r  James Webb informed JPL Director  D r  . W. H. 
Pickering t h a t  ' I .  . . I was i n  Europe wi th  my family wheli t h e  
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Aug. 13  
cont. 

Aug. 1 4  

2.cqe 16 

Aug. 1 7  

Aug. 18  

Ranger V I 1  f l i g h t  achieved i t s  g r e a t  success.  
I t a l y  was t e r r i f i c  and of g r e a t  value t o  a l l  t h e  space and 
o ther  U.S. programs w e  are working toward. . . . On my f i r s t  
day back, I want t o  send my tnanks and congratulat ions t o  you 
and a l l  a t  JPL." 
1964, loc.  c i t . )  

The impact i n  

(Let te r  r ep r in t ed  i n  Lab-Oratory, August, 

The Ranger 7 p o s t f l i g h t  ana lys i s  meeting w a s  held a t  JPL. 
(Minutes of Ranger 7 P o s t f l i g h t  Analysis Meeting, August 13, 
1964, JPLHF 2-1876. ) 

NASA d i r ec t ed  one complete set of RA-7 mission photographic 
negat ives  t o  the  USAF Aeronautical  Chart and Information Center 
(ACIC) i n  St .  Louis,  Missouri. Detailed reSief  maps were t o  be 
produced i n  90 days. (Le t t e r  from Robert W. Carder, Aero- 
n a u t i c a l  Chart and Information Center, USAF, t o  D r .  Gerald P. 
Kuiper, Universi ty  of Arizona, August 19,  1964, JPLBF 2-168.) 

I n  a statement announcing the  d ispa tch  of complete sets of lunar  
photographs taken by Ranger 7 t o  t he  leaders  of 110 na t ions ,  
President  Johnson observed t h a t  "the success of t h e  kanger 7 
explora t ion  has been greeted wi th  enthusiasm and i n t e r e s t  around 
the  world. 
g r t a t e s t  extensions of human knowledge about t he  lunar  su r face  
t o  occur i n  many centur ies ."  He c a l l e d  upon a l l  na t ions  t o  j o i n  
through the  United Nations i n  placing " the peaceful  realm of space 
off  l i m i t s  t o  t he  designs of aggressors upon the  ear th ."  (NASA, 
Astronaut ics  and Aeronautics, 1964, op.  c i t . ,  287-288.) 

JPL verba l ly  proposed a one-month s l i p  i n  t h e  launch of Bnger 8 
t o  NASA Headquarters. (JPL, Ranger S ta tus  Report from H.M. 
Schurmeier t o  Executive Council, August 17, 1964, JPLHF 2-1315.) 

Men of a l l  na t ions  recogcize t h i s  i s  me of t h e  

U.S. News  and World Report noted "now tnat everybody's seen those 
photographic close-ups,thc argument i s  on again--whether i t ' s  
worth the p r i c e  t o  put  a man on the  moon. . . .I1 ("Why 20 Bi l l ions  
t o  see Kore of t h e  Moon?" 
1964. 

U.S. N e w s  and World Report, August 1 7 ,  

JPL formally requested a one-month s l i p  of ttanger 8 t o  avoid t racking 
in t e r fv rence  t h a t  would arise wi th  the  concurrent f l i g h t  of Mariner 
64. (JPL,  TWX from H.M. Schurmeier t o  N.W. Cunningham, August 18, 
1964, JPLHF 2-1877. ) 
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Aug. 20 A second complete set of photographs of t h e  lunar  s u r f a c e  obtained 
by Ranger 7 w a s  d i r ec t ed  t o  t h e  Apollo o f f i c e  a t  MSC. 
Ranger S t a t u s  Report from H.M. Schurmeier t o  Executive Council, 

(JPL, 

August 24, 1964, JPLHF 2-1315.) 

NASA Headquarters c a l l e d  f o r  a meeting of Ranger experimenters i n  
Washington, D.C. on August 28 t o  release more luna r  photographs 
obtained i n  t h e  Ranger 7 mission; and t o  d i scuss  prel iminary 
s c i e n t i f i c  findings.  
r e s u l t s  w a s  scheduled f o r  August 31, a t  t h e  I n t e r n a t i o n a l  
Astronomical Union i n  Hamburg, Germany. 
from Gerard P. Kuiper t o  Oran N i c k s  of NASA, Augmt 22, 1964, 
JPLHF 2-167.; 

The f i r s t  major discussion of s c i e n t i f i c  

(nm c i t e d  i n  let ter 

A,$. 21 JPL submitted a proposal t o  NASA Headquarters t o  assemble 
(from spa res )  and f l y  an a d d i t i o n a l  Ranger 10 spacec ra f t .  
(JPL, Ranger S t a t u s  Report, August 24, 1964, loc.  c i t . )  

Aug. 22 Dr .  Gerard P. Kuiper proposed t o  D r .  A.Dollfus, President  of 
Commission 16 of t he  I n t e r n a t i o n a l  Astronomical Union, t h a t  
t h e  name "Mare Cognitum" be assigned t o  t h e  Ranger 7 impact 
area. 
(Letter from G.P. Kuiper t o  0. N i c k s ,  Augwt 22, 1964., l o c . - c i t . )  

An a l t e r n a t i v e  term "Lacus Cognitus" w a s  a l s o  proposed. 

Aug. 26 The Aeronutronic Division of t h e  Ph i l co  Corporation submitted 
a proposal t o  NASA Headquarters f o r  f a b r i c a t i o n ,  test, and f l i g h t  
of a Lunar Surface Hardness and Facsimile Capsule (LSHFC) on 
e x i s t i n g  Ranger spacecraf t .  The capsule would acqu i re  and s t o r e  
impact acce le ra t ion  d a t a  during a larlding on the  moon and, a f t e r  
coming t o  rest on t h e  luna r  su r face ,  transmit t h i s  information t o  
e a r t h  together  with a photograph of t h e  luna r  surroundings. A 
for ty-eight  week development schedule w a s  proposed. 
Division, Phi lco Corp., A Lunar Surface Hardness and Facsimile 
Capsule;' August .26, 1964, JPLHF 2-630. ) 

(Aeronutronic 
'I 

Aug. 28 The Ranger 7 Preliminary S c i e n t i f i c  Resul ts  P res s  Conference w a s  
convened i n  Washington, D.C. It w a s  revealed t h a t  Ranger 7 ,  which 
impacted s i x  miles from its planned t a r g e t  i n  one of t h e  r a y s  from 
t h e  Crater Tycho, had returned photographs t h a t  resolved o b j e c t s  
down t o  10-15 inches, and t h a t  o v e r a l l  r e s o l u t i o n  w a s  1000 t o  2000 
times b e t t e r  than t h e  very b e s t  earth-based observation. 

D r .  Eugene M. Shoemaker and D r .  Gerard P. Kuiper expressed t h e  
opinion t h a t  t h e  observed luna r  maria w e r e  l ava  flows. D r .  Kuiper 
believed t h a t  t h e  impact  area was perhaps not typical.  of t h e  luna r  
su r face  because of t h e  presence of e j e c t a  m a t e r i a l  from Tycho. No 
f i rm conclusions were drawn concerning t te .  l una r  s u r f a c e ,  and t h e  
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Aug. 28 amount of dus t  p re sen t  w a s  disputed. D r .  Kuiper s t a t e d  t h a t  it 
cont. purely a guess" t h a t  t h e r e  w a s  " f a i r l y  s o l i d  s t u f f  there ,"  I1 w a s  

and estimated e ros ion  on t h e  su r face  t o  be about f ive f e e t  i n  
depth. H e  added t h a t  i t  w a s  no t  poss ib l e ,  however, t o  deduce sur- 
f a c e  bearing s t r e n g t h  from t h e  photographs. D r .  %oemaker sug- 
gested t h a t  t h e  moon might l o s e  more material than  it gained, and 
t h a t  t h e  depth of e ros ion  could b e  on t h e  order  of f i f t y  f e e t .  H e  
s a i d  the moon's s u r f a c e  w a s  "smoother t han  I dared hope." and t h a t  
s lopes  averaged around 10 degrees. 
LM spacec ra f t  design which w a s  premised on landing i n  areas u i t h  
s lopes  not  exceeding 15 degrees. 
t h a t  t h e  luna r  maria w e r e  lava, and tended t o  favor  a s u r f a c e  con- 
s i s t i n g  of f i n e l y  divided material. 

This f ind ing  confirmed Apollo 

D r .  IIarold Urey w a s  no t  convinced 

(NASA News Release, Inter im 
S c i e n t i f i c  Resul ts  Conference, Ranger V I I ,  August 28, 1964, JPLHF 
2-173. ) 

Aug. 29 Soviet  Premier N i k i t a  Khrushchev d i r e c t e d  congratulat ions t o  
President  Johnson on t h e  success of Ranger 7. 
and Aeronautics, 1964, op. c i t . ,  300.) 

(NASA, Astronautics 

Aug. 30 I n  La J o l l a ,  C a l i f o r n i a  Dr .  Harold Urey disagreed wi th  some of t h e  
prel iminary Ranger f ind ings  r e l eased  two days before ,  t h a t  t h e  
photographs proved t h e  moon's s u r f a c e  s t rong  enough t o  support  
manned spacecraf t .  
of t h e  d u s t  on t h e  moon's surface," he sa id .  "AS of now its thick- 
ness  is a matter of guess." 
Theories , I 1  Independent (Pasadena) , August 31, .V%4. ) 

"I don't  see t h a t  t h e  p i c t u r e s  show t h e  depth 

("Harold Urey Disputes Moon Surface 

Aug. 31 S c i e n t i f i c  experimenters and ocher members of r-he Ranger P r o j e c t  
presented i n i t i a l  s c i e n t i f i c  and engineering r e s u l t s  of t h e  
Rar,ger 7 mission t o  t h e  I n t e r n a t i o n a l  Astronomical Union a t  a 
s p e c i a l  s e s s i o n  of t h e i r  Twelfth I n t e r n a t i o n a l  Federation nieeting 
i n  Ir-auiburg, Germany. 

D r .  Thomas Gold, a proponent of t h e  " f a i r y  castle" theory of 
lunar  s u r f a c e  s t ruc tGre ,  s t a t e d  t h a t  nothing appearing i n  t h z  
Ranger 7 photographs provided any reason f o r  a r ev i s ion  of t h i s  
hypothesis;  he disputed D r .  Kuiper's i n t e r p r e t a t i o n s  which 
ind ica t ed  t h e  presence of l ava  flows on t h e  moon. 

he had long ago proposed t h a t  a p r o j e c t i l e  be f i r e d  i n t o  t h e  moon 
t o  see what e f f s c t  i t  would have on the  surface.  Had such a 
device been f i r e d  from Ranger 7 as i t  approached, t h e  argument 
of how s o f t  and dusty its s u r f a c e  may b e  might have been s e t t l e d ,  
he said." 

By a formal a c t  of t h e  Union, t he  unnamed small l una r  sea i n  
which Ranger 7 impacted w a s  named "Mare Cognitum," t h e  sea which 

Dr .  F r i t z  Zwicky of Caltech "commented wi th  some a c i d i t y  t h a t  
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Aug. 31 has become known. (NASA, memo from O.W. Nicks t o  H.E. N e w e l l ,  
cont . September 8, 1964, JPLHF 2-399; NASA EP-38, The V i e w  from Ranger, 

45, JPLHF 2-574; NASA, Astronautics and Aeronautics, 1964, op. c i t . ,  
301; and, "What t h e  Moon Ranger Couldn't See," Saturday Review, 
September 5, 1964, 40, JPLHF 2-599; a l s o ,  "Ranger Photos S t i r  Debate 
on Surface of Moon," New York Times,  September 1, 1964.) 

During 
August 

Ranger Block 111. Authorization t o  assemble t h e  TV subsystems f o r  
Pangers 8 and 9 w a s  received during t h e  month. 
s l i pped  t o  October and November, 1964, r e spec t ive ly .  (RCA, Ranger 
TV Subsystem, Block 111, Fina l  Repox:. Vol. I: Summary, Ju ly  22, 

Delivery d a t e s  w e r e  

1965, 2, JPLHF 2-960.) 

Sept. 1 General W i l l i a m  F. McKee w a s  appointed NASA Ass i s t an t  Administrator 
f o r  Management Development, r epor t ing  d i r e c t l y  t o  t h e  Administrator. 
(NASA Announcement No. 64-190, September 1, 1964, JPLHF 2-170.) 

Sept. 4 In  response t o  a JPL request  of August 18, NASA Headquarters ap- 
proved a one-month s l i p  i n  t h e  launch of Ranger 8 from January t o  
February, 1964. 
however, although a reassessment w a s  ? o s s i b l e  a t  a later da te ,  
s i n c e  t h e  launches w e r e  now back-to-back one month apart .  
TWX from O.W. N i c k s  t o  H.M. Schurmeier, September 4 ,  1964, JPLHF 

N o  s l i p  i n  t h e  launch of Ranger 9 w a s  authorized,  

(NASq, 

2-398. ) 

D r .  Thomas Gold, i n  an  article i n  Science, a s s e r t e d  t h a t  t he  
absence of su r face  rock outcroppings i n  Ranger 7 close-up luna r  
photographs supported h i s  content ion t h a t  much of t h e  moon w a s  
covered with a l a y e r  of dust .  
g r e a t  depth, should not  be a cause of concern t o  a man.ned lunar  
landing s i n c e  i t  would tend t o  compact and no t  be necessa r i ly  
loose o r  powdery below the  surface.  (Dr .  T. Gold, "Ranger Moon 
P ic tu re s ,  Implications," Science, September 4, 1964, 1046-1048.) 

The dus t ,  however, even i f  of 

I n  a let ter t o  t h e  e d i t o r ,  i n  t h e  same i s s u e  of Science, Andrew T. 
Young, associated wi th  Harvard College Observatory, observed t h a t  
aside from the  a e s t h e t i c  value of t h e  Ranger 7 photographs, 

They may be adequate f o r  c e r t a i n  s t a t i s t i ca l  
"one cannot say t h a t  these p i c tu re s  provide g r e a t  s c i e n t i f i c  
knowledge. 
s t u d i e s  of s m a l l  craters. They may i n d i c a t e  t h a t  t h e  'dust '  
l a y e r  is t h i n ,  o r  t h a t  i t  is  s o l i d  enough t o  support  crater 
formation; i n  any event,  w e  expect t o  l e a r n  t h e  a c t u a l  thick- 
ness of t he  i n s u l a t i n g  l aye r  from groundbased i n f r a r e d  and 
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Sept. 4 
cont . microwave s t u d i e s  i n  t h e  next  few years.  

p i c t u r e s  show nothing very surprising." 
On t h e  whole, t h e  

(,-ndrew T. Young, "Space Program and Earth-B sed Astronomy," 
Letters t o  t h e  Edi tor ,  Science,  September 4, 1964, JPLHF 2-1879.) 

Sept. 5 The var ied i n t e r p r e t a t i o n s  being given Ranger 7 lunar photographs, 
e spec ia l ly  as they r e l a t e d  t o  a manned lunar  landing, w e r e  dis-  
cussed i n  Saturday R e v i e w  by Science e d i t o r  John Lear: 

"The n e t  sum of the evidence he re  r e c i t e d  is t h a t  t h e  Congress 
and t h e  people have been misled about t h e  t r u e  s i g n i f i c a n c e  
of t h e  RANGER V I 1  mission. 
t h e  ingeniously constructed robot  dragonfly can ta in  no more 
assurance of t h e  s a f e t y  of a manned landing on t h e  moon than 
ex i s t ed  before  Ranger VI1 took of f .  On t h e  contrary,  one 
s u r e  danger has been discovered t h a t  had n o t  been suspected 
before.  
of impenetrable dust is accompanied by t h e  equa l  danger of a 
landing s u r f a c e  t h a t  may b e  as f r a g i l e  as a tea b i s c u i t .  
Ranger V I 1  couldn ' t  possibly have seen what matters most of 
a l l  when human expeditions of t h e  moon are being weighed: 
the bearing s t r e n g t h  of t h e  lunar  face. 
l imi t ed  knowiedge of s o i l  physics,  no photograph could t e l l  
whether t he  moon's su r f ace  w i l l  hold a s p e c i a l  space boat 
o r  even a lone  man. . . ." (p. 40) 

The p i c t u r e s  s e n t  back home by 

The apparent disappearance of t h e  supposed danger 

Given man's present  

Sept. 7-12 The F i f t e e n t h  Congress of t h e  l n t e r n a t i o n a l  Astronaut ical  Feder- 
a t i o n  (IAF) w a s  held i n  Warsaw, Poland. D r .  W.H. Pickering, JPL 
Director ,  and H.M. Schurmeier, Ranger P r o j e c t  Manager a t  JPL, 
presented a f i r s t  r e p o r t  t o  t h e  Congress on the  Ranger 7 mission. 
D r .  Pickering w a s  unanimously e l ec t ed  new Pres iden t  of t h e  IAF a t  
i ts  opening session.  The Ranger photographs w e r e  t h e  "number one 
topic" a t  t h e  meeting, but l i t t l e  i n t e r e s t  w a s  expressed i n  t h e i r  
p o t e n t i a l  science content.  - 1964, op. cit . ,  309; and, Report of t h e  OSSAStaff Meeting, 
September 1 7 ,  1964, JPLHF 2-1754.) On h i s  r e t u r n  t r i p  D r .  Pickering 
stopped i n  Rome, I t a l y  t o  accept  t h e  Columbus Gold Medal f o r  1964. 

(NASA, Astronautics and Aeronaut-, 

Sept. 9 JPL issued schedules f o r  work completion on Rangers 8 and 9. Launch 
of Ranger 9 as c u r r e n t l y  scheduled w a s  emphasized. 
H.M. Schurmeier t o  Ranger Di s t r ibu t ion ,  September 9, 1964, JPLHF 

(JPL, IOM from 

2-1880. ) 

Sept. 11-12 The Space Science Board of t he  NAS m e t  i n  Washington, D.C. t o  d i s -  
cuss  and o u t l i n e  proposed n a t i o n a l  goals i n  space exploration. 
(P r io r  discussions between members of t h e  Space Science Board and 
NASA Headquarters r e s u l t e d  i n  a consensus t h a t  i t  w a s  t i m e  f o r  t h e  
Board t o  undertake a study of c e r t a i n  d e s i r a b l e  areas f o r  f u t u r e  
space r e sea rch , )  Accordingly, plans were drawn up ty t h e  SSB t o  
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Sept. 11-12 i n v i t e  s p e c i a l i s t s  from s e v e r a l  s c i e n t i f i c  d i s c i p l i n e s  t o  convene 
cont . 

Sept. 15 

Sept. 16  

Sept. 1 7  

Sept. 18 

Sept. 21 

Sept. 23 

Sept. 25 

f o r  a Summer Study a t  Woods Hole, Massachusetts, during June arid 
J u l y  of 1965. (Space Science Board, Space Research, Direct ions 
for t h e  Future,  P a r t  I, 1965, iii, J?LHF 2-756; and, letter from 
Frederick S e i t z ,  Pres ident ,  Nat ional  Academy of Sciences,  t o  
James E. Webb, October 30, 1964, JPLHF 5-302a.) 

NPSA i ssued  SP-61, Rawer V I 1  Photorraphs of t h e  Moon: 
Camera A Series. 

P a r t  I ,  

The launch d a t e  f o r  Ranger 8 w a s  o f f i c i a l l y  s l ipped  from January 
t o  February, 1965. Launch of Ranger 9 remained scheduled f o r  
Ma.rch. ( O f f i c i a l  NASA F l i g h t  Schedules, September 16, 1964, 
JPLHF 2-968.) (See September 4 ,  1964.) 

The Wall Street Journal  noted t h e  growing c o n f l i c t  i n  i n t e r p r e t i n g  
Ranger 7 data .  
Early Jub i l a t ion ,  S c i e n t i s t s  Debate what i t  Revealed," Wall S t r e s  
Journal ,  September 1 7 ,  1964.) 

( Je r ry  E. Bishop, "New Look a t  Ranger VII: After 

NASA GSSA recommended aga ins t  a proposal t o  name a lunar  landing 
s i te  a f t e r  Pres ident  Kennedy s ince  t h e  I n t e r n a t i o n a l  Astronomical 
Union, respons ib le  f o r  naming lunar  f e a t u r e s ,  d id  not  inc lude  
p o l i t i c a l  l eade r s  among candidate  ca tegor ies  of n a m e s .  
memo from H.E. N e w e l l  t o  J .E .  Webb, September 18, 1964, JPLHF 
2-400. ) 

(NASA, 

JPL received informal n o t i c e  from NASA Headquarters t h a t  chances 
f o r  an  a d d i t i o n a l  Ranger f l i g h t  (RA-IO) had only a 50-50 choiice 
of being implemented. 
no chance whatever. 
Schurmeier t o  Executive Council, September 21, 1964, JPLHF 2-1315.) 
(See August 21, 1964.) 

More than one a d d i t i o n a l  f l i g h t  had almost 
(JPL, Ranger S t a t u s  Report from H.M. 

Agena B 6006 completed the assembly cyc le  a t  LMSC i n  Sunnyvale, 
Cal i forn ia .  

D r .  Gerard P. Kuiper, p r inc ipa l  i nves t iga to r  on Ranger Block 111, 
n o t i f i e d  co-experimenters t h a t  a one-day meeting would be held 
a t  t h e  Lunar and Planetary Laboratory i n  Tucson, Arizona, t o  co- 
o rd ina te  e f f o r t s  being made toward a f i n a l  s c i e n t i f i c  r epor t  t o  
NASA Headquarters on t h e  r e s u l t s  of Ranger 7. 
Ruiper t o  Co-Experimenters, Ranger Pro jec t ,  Septembei- 25, 1964, 

(Memo from G.P. 

JPLHF 2-1881.) 

JPL issued STOR R7001, Ranger V I 1  System Test and Operations Report. 
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Sept. 29 Oran 14. N i c k s ,  OSSA Di rec to r  of Lunar and Planetary Programs, 
extended congra tu l a t ions  t o  JPL on t h e  success of Ranger 7 ,  
and noted t h e  importance f o r  success of t h e  forthcoming 
f l i g h t s  of Rangers 8 and 9. 
t o  W.H. Pickering, September 29, 1964, 2PLHF 2-171.) 

(NASA, letter from O.W. Ricks 

Sept. 30 A t  a n  i n t e r n a t i o n a l  conference on e a r t h  sciences held a t  MIT, 
D r .  Gerard P. Kuiper f l a t l y  a s s e r t e d  t h a t  much of t h e  luna r  
su r face  w a s  naked l ava ,  i n d i c a t i n g  t h a t  t h e  luna r  seas were 
of vo lcan ic  o r i g i n .  The moon, he continued, is cons t an t ly  

knock more material off  t h e  moon than is deposited by t h e  
bombardment. 
lunar  seas i n  va r ious  wavelengths, including i n f r a r e d ,  showed 
sharp r e l i e f  f e a t u r e s  i n  t h e  luna r  seas t h a t  w e r e  lava flows. 
'There cannot even be one millimeter' of cosmic d u s t  on t h e  
su r face ,  he s t a t e d . "  (NASA, Astronaut ics  and Aeronautics, 1964, 
op. c i t . ,  331; a l s o ,  Walter Su l l ivan ,  "Surface of Moon is Said 
t o  b e  Lava," New York T imes ,  October 1, 1964.) 

sandblasted" by high-speed p a r t i c l e s  from space. These impacts 11 

"Dr. Kuiper s a i d  o the r  r e c e n t  photographs of t h e  

During 
September s tandard ope ra t ion  mission support  mode, a v a i l a b l e  f o r  support  

Ranger Block 111. 

t e s t i n g  as required.  
v i b r a t i o n ,  and thermal vacuum tests during t h e  month. (JPL, 
Ranger Spacecraf t  System Review, Minutes of September 16 ,  1964, 

The PTM w a s  placed i n  a standby condi t ion,  

The RA-8 TV subsystem completed system, 

JPLHF 2-1313.) 

Northrop Space Laborator ies  issued a Ranger Technology U t i l i z a t i o n  - Review and Analysis,  F i n a l  Report, NSL 64-192. 
1964. ) 

(See January 7 ,  

O c t .  1 To enhance development of space exp lo ra t ion  technology and 
engineering services f o r  space f l i g h t  p r o j e c t s ,  JPL es t ab l i shed  
a new d i v i s i o n ,  P ro jec t  Engineering, under an Ass i s t an t  Labo- 
r a t o r y  Director  f o r  Lunar and Planetary P ro jec t s .  
d i v i s i o n ,  Divis ion 29, w a s  composed o f :  
Vehicle In t eg ra t ion ;  Sect ion 292, System Design and In t eg ra t ion ;  
Sect ion 293, System T e s t  and Launch Operations; and Section 294, 
Environmefital Requirements. (These s e c t i o n s  were drawn from t h e  
Systems Divis ion,  Division 31; i ts  assignments now focused 
pr imari ly  upon d a t a  requirements and computer r e l a t e d  technology.) 
M r .  John Small was  appointed Chief of Divis ion 29. (JPL, I O M  
from A.R. Luedec6e t o  Di s t r ibu t ion ,  October 1, 1964, JPLHF 2-442.) 

Thz new 
Sect ion 291, Launch 
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O c t .  5 The Lunar and Plane tary  Off ice  i n  NASA OSSA informed JPL t h a t  
it would make a p resen ta t ion  f o r  follow-on Ranger f l i g h t s  i n  a 
package covering two proposals  (Ranger 10 and Wngers 11/12) 
a f t e r  t h e  OSSA budget s t a b i l i z e d .  
No. 182, from H.M. Schurmeier t o  Exec t t ive  Council ,  October 5, 
1964, JPLHF 2-1315.) 

(JPL, Ranger S ta tus  Report 

O c t .  7 Recommendations f o r  subsystem design improvements f o r  incorpora t ion  
i n  any follow-on Ranger spacecraf t  were prepared a t  JPL. (JPL, I O M  
from J.H.  Newman t o  D. Alcorn, October 7, 1964, JPLHF 2-3.883.) 

O c t .  10 D r .  Gerard P. Kuiper, Di rec tor  of t h e  Universi ty  of Arizona's 
Lunar and Plane tary  Laboratory,  charged t h a t  Science Ed i to r  
John Lear's a r t i c l e  on Ranger 7 i n  t h e  September 5 i s s u e  of 
Saturday R e v i e w  "implies nonexis t ing dark  fo rces ,  . . . and 
misleads t h e  U.S. publ ic .  . . . One impl ica t ion  of M r .  Lear's 
ar t ic le  seems t o  be t h a t  I have given him information t o  t h e  
e f f e c t  t h a t  s c i e n t i s t s  are under pressure  t o  make s ta tements  
t h a t  are favorable  t o  t h e  continuance of l a r g e  government pro- 
jects. This  is complete fan tasy .  . . ." (Gerard P. Kuiper, 
i n  L e t t e r s  t o  t h e  Ldi tor  e n t i t l e d  "The Ranger VI1 Report," 
i n  Saturday Rev iew,  October 10, 1964, 32, JPLHF 2-1975.) 

O c t .  12 JPL issued EPD 242, Space F l i s h t  Operations Memorandum, Ran- 
ger V I I ,  which summarized performance of t h e  spacec ra f t ,  space 
f l i g h t  opera t ions ,  t r a j e c t o r y  d a t a ,  and t e l e v i s i o n  p i c t u r e  
ana lys i s ,  among o ther  cons iders t i sns .  

O c t .  13 The NASA-JPL "buy-off" meeting f o r  t h e  Ranger 8 TV subsystem w a s  
held a t  RCA-AED f a c i l i t i e s  i n  Hightstown, New Jersey.  The sub- 
system w a s  accepted f o r  shipment t o  JPL wi th  some re se rva t ions ,  
s i n c e  the re  were assembly and test  problems wi th  t h e  equipment 
s t i l l  outs tanding.  (JPL, I O M  from Brooks T. Morris t o  JPL 
Director/Deputy Direc tor ,  October 19, 1964, JPLHF 3-317.) 

O c t .  14 JPL submitted manpower and c o s t  estimates f o r  add i t iona l  RA-11 
and RA-12 missions t o  NASA Headquarters. (JPL le t ter  from 
H.M. Schurmeier t o  N.W. Cunningham, October 16 ,  1964, JPLHF 
2-1886a; and attachment e n t i t l e d  "RA-11 and RA-12 Estimates," 
October 14, 1964, JPLHF 2-1886b.) (See August 21, 1964, 
RA-10 proposal  submitted.) 

O c t .  16 Major General S.C. P h i l l i p s  of t he  NASA OMSF requested t h a t  OSSA 
select a lunar  aim poin t  f o r  Ranger 8 (a)  w i th in  t h e  permissible  
Surveyor and Apollo landing zones, and (b) i n  a ray-free maria 
region charac te r ized  by t h e  lowest albedo and least observable  

F 
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O c t .  16  su r face  r e l i e f  cons i s t en t  wi th  spacec ra f t  and t r a j e c t o r y  con- 
cont. s t r a i n t s .  (NASA, memo from Maj. Gen. S.C. P h i l l i p s  t o  O.W. 

Nicks, October 16, 1964, JPLHF 2-2062.) 

Agena B Vehicle 6007 completed assembly a t  LMSC i n  Sunnyvale, 
Cal i f  orn? . . 

O c t .  18 NASA Headquarters requested t h a t  JPL assess a three-month s l i p  
ins tead  of a JPL-proposed one-month s l i p  f o r  Ranger 9. A JPL  
f i r s t  review indica ted  t h a t  t h e  e f f e c t s  of a three-month s l i p  
on d o l l a r s ,  manpower, and t h e  DSN were so profound t h a t  i t  would 
be  p re fe rab le  t o  s t a y  wi th  t h e  present  back-to-back launch 
schedule  on a one-month center .  
October 19 ,  1964, JPLHF 2-1315.) 

(JPL, Ranger S ta tus  Report for 

Oct. 19 JPL reported t h a t  ana lys i s  of t h e  l as t  luna r  photograph t rans-  
m:.tted by Ranger 7 found t h a t  median s lope  of t h e  lunar  su r face  
w a s  1.6' over a 30-ft. distance.. No problems f o r  t h e  Apollo LM 
design were ind ica ted .  - 1964, op. c i t . ,  357.) 

(NASA, Ast ronaut ics  and Aeronautics,  

Oct. 22 NASA Headquarters advised JPL t h a t  P ro jec t  Ranger would be  ter- 
minated wi th  t h e  f l i g h t  of Ranger 9. 
leaving Ranger 9 a t  t h e  one-month launch i n t e r v a l .  
S t a tus  Report f o r  October 26, 1964, JPLHF 2-1315.) 

Present  p lans  c a l l e d  f o r  
(JPL, Ranger 

O c t .  23 D r .  John A. O'Keefe of t h e  Goddard Space F l i g h t  Center repor ted  
i n  Science t h a t  Ranger 7 photos provided evidence f o r  r ecen t  
volcanism on t h e  moon; t h a t  t h a t  body w a s  t he re fo re  not  a dead 
cinder  b a l l  as many astronomers believed. * 
Ranger Photographs ,I1 Science,  October 23 , 1964 , JPLHF 2-1887. ) 

( " In t e rp re t a t ion  of 

O c t .  23-24 Ranger experimenters m e t  a t  t h e  Lunar and Plane tary  Laboratory 
of t h e  Universi ty  of Arizona. 
aga in  r e f l e c t e d  i n  t h e  s c i e n t i f i c  papers t h a t  were presented. 
Another problem involved a lack of funding a t  JPL t o  f u l l y  

This  unauthorized release caused cons te rna t ion  among Ranger 
experimenters who expected s o l e  NASA r i g h t s  t o  t h e  use  of  photo d a t a  f o r  
n ine ty  days,  as es tab l i shed  i n  agreement on September 1.1, 1963. 
ca re fu l ly  observed t h i s  r e s t r i c t e d ,  t h e  Goddard Space F l i g h t  Center had no t  
been n o t i f i e d ,  and D r .  O'Keefe was n o t  aware of t h i s  r e s t r i c t i o n .  (NASA, 
Memo t o  Ranger F i l e s ,  from N.W. Cunningham, October 13, 1964, JPLHP 2-1728.) 

Major d i f f e rences  of opinion were 

* 

While MSC 
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Oct. 23-24 process photographs. (Minutes, Expertmenters Meeting, Ranger VII, 
cont. Lunar and Planetary Laboratory, Universi ty  of Arizona, October 23- 

24, 1964, JPLHF 2-660; and, Ranger S ta tus  Report f o r  October 26, 
1964, loc.  c i t . )  

O c t .  28 NASA Headquarters concluded a review of t h e  NSL r epor t s  prepared 
under Contract NAS 7-277, t o  i d e n t i f y  any poss ib le  technological  
advances and innovations developed i n  t h e  course of Ranger Block 111 
e f f o r t s  which might have d i r e c t  app l i ca t ion  t o  commercial industry.  
A conclusion w a s  reached t h a t  i n  Ranger Block 111 "very l i t t l e  use 
was made of 'o f f  t h e  s h e l f '  equipment, and few technological  
innovations were required.  . . . it  follows t h a t  most of t he  work 
t h a t  w a s  done i n  t h e  development of Ranger Block 111 consis ted 
l a rge ly  of minor support  re-design toge ther  wi th  extensive re- 
yackaging--all of which w a s  w e l l  wi th in  t h e  state of t he  art." 
(NASA memo from Earl  D. Hilburn,  Deputy Associate Administrator,  
t o  George Fr ied1  Jr . ,  Deputy Associate Admiiiistrator f o r  Indus t ry  
Af fa i r s ,  October 28, 1964 , JPLHF 2-1888. ) 

NASA Headquarters n o t i f i e d  JPL t h a t  " the  review of t h e  Ranger 9 
scheduling s i t u a t i o n  and t h e  quest ion regarding t h e  p o s s i b i l i t y  
of adding another f l i g h t  t o  t h e  program has  been completed wi th in  
the Off ice  of Space Science -.nd Applications.  Based pr imari ly  on 
the  f i s c a l  s i t u a t i o n ,  and the  J P L  input  relative t o  manpower and 
DSN support ,  a t e n t a t i v e  dec is ion  has been made not  t o  change the  
Ranger 9 schedule and t o  discont inue f u r t h e r  considerat ion of 
add i t iona i  Rangers. . . .I1 (NASA, "X from N.W. Cunningham t o  
H.M. Schurmeier, October 28, 1964, JPLHF 2-1889; and, Memo t o  F i l e s ,  
from W. Jakobowski, November 3, 1964, JPLHF 2-1729.) (See Octo- 
ber 22, 1964,) 

The Space Science Board of the  NAS publ ic ly  issued i t s  s ta tement  
on na t iona l  goals  i n  space,  1971-1985, v i a  a speech by D r .  Homer E. 
N e w e l l ,  i n  Phi lade lphia ,  
of t h e  nearer  p l ane t s  as the  most rewarding goal  on which t o  focus 
na t iona l  a t t e n t i o n  f o r  t h e  ten  t o  f i f t e e n  years  followlng manned 
lunar  landing, Mars, i n  p a r t i c u l a r ,  w a s  s ing led  out  as t h e  p lane t  
deserving primary a t t en t ion .  
t o  a program f o r  t h e  explorat ion of Mars. 
"Statement of t he  Space Science Board of t he  Nat ional  Academy of 
Sciences on Nat ional  Goals i n  Space, 1971-1985," October 28, 1964, 
JPLHF 2-302b; a l s o ,  Karl Abraham, " S c i e n t i s t s  Ask U.S. Give P r i o r i t y  
t o  Unmanned Solar-System Probes , ' I  Evening Bu l l e t in ,  Phi ladelphia  , 
October 28, 1964,) 

The Board recommended unmanned explora t ion  

The lunar  program should be subordinate  
(Document e n t i t l e d ,  
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O c t .  30 The SSB of t h e  NAS t ransmi t ted  i t s  space goa l s  r e p o r t  (dis-  
cussed October 28) t o  NASA Adminis t ra tor  James E. Webb. 
(Le t t e r  from Freder ick  S e i t z ,  t o  James E. Webb, October 30, 
1964, loc .  c i t , )  

NASA OSSA w a s  requested t o  i n s t i t u t e  uniform s t e r i i i z a t i o n  and 
decontamination p o l i c i e s  and requirements f o r  a l l  deep space 
f l i g h t  p ro jec t s .  (NASA, memo from R.C. Seamans t o  H.E. N e w e l l ,  
October 30 , 1964, JPLHF 2-450. ) 

During 
October i ca l  assembly was completer'. Subsysteu checkout and c a l i b r a t i o n  

Ranger Block 111. 

ind ica ted  no problem more se r ious  than  a de fec t ive  a t t i t u d e -  
con t ro l  module. 
ber  18 and w a s  assembled wi th  t h e  spacec ra f t  bus f o r  systems tests, 
which continued throughout t h e  remainder of t h e  month. (JPL, 
Space Programs Summary No. 37-31, Vol. I, f o r  t h e  per iod Novem- 
be r  1, 1964 t o  December 31, 1964, 6 ;  &pace Programs Silmmary No. 37- 
30, Vol. 1, f o r  t h e  per iod September 1, 1964 t o  October 31, 1964, 
7; and, Space Programs Summary No. 37-31, Vol.. V I ,  f o r  t h e  period 
November 1, 1964 t o  December 31, 1964, 2.) 

Ranger 8 was r e l eased  from s t o r a g e  and mechan- 

The Ranger 8 TV subsystem a r r ived  a t  JPL Octo- 

Ranger 9 was removed from s torage ,  and t h e  wir ing r i n g  harness  
was modified t o  be  compatible wi th  t h e  reworked TV subsystem. 
I n i t i a l  alignment, c a l i b r a t i n g ,  and t e s t i n g  of t h e  assembled 
RA-9 TV subsystem began a t  RCA f a c i l i t i e s  i n  New je rsey .  (JPL, 
Space Programs Summary No. 37-30, Vol .  I ,  loc .  c i t . ;  and, Space 
Programs Suinniary No. 37-31, Vol. I, loc.  c i t . )  

Nov. 3 The Ranger P r o j e c t  Manager H.M. Schurmeier n o t i f i e d  D r .  Gerard 
Kuiper, Ranger Block 111 P r i n c i p a l  Inves t iga to r ,  t h a t  t h e  meeting 
i n  which formal r e s u l t s  of Ranger 7 would be  presented t o  NASA 
w a s  scheduled f o r  December 15 i n  Washington, D.C. The p res s  
w i l l  be  inv i t ed  t o  a t t end ,  bu t  t h e  meeting is  n o t  t o  be set up 
as a p res s  conference." (JPL, l e t t e r  from H.M. Schurmeier t o  
G.P. Kuiper, November 3, 1964, JPLHF 2-1890.) 

A review of t h e  RA-8 and RA-9 test and opera t ions  p l an  w a s  held 
f o r  D r .  Seamans and h i s  s t a f f  by NASA OSSA p ro jec t  personnel.  
The JPL-planned microscopic inspec t ion  of RA-8 p r i o r  t o  shipment 
t o  AMR was approved, and t h e  one-month back-to-back launch of 
RA-9 was confirmed, (NASA, l e t t e r  from N.W. Cunningham t o  H.M. 
Schurmeier, November 9, 1964, JPLHF 2-174; and, Ranger S t a t u s  
Report , November 9, 1964, JPLHF 2-1315. ) 

I t  

Nov. 5 



479 

1964 

Nov. 5 Mariner 111 was  launched toward t h e  p lane t  Mars from AMR Pad 12 .  
cont. The Atlas-Agena D performed as planned; however, t h e  nose f a i r i n g  

f a i l e d  t o  sepa ra t e  from over the  spacecraf t  and th.e mission was 
l o s t .  (NASA, Astronaut ics  and Aeronautics, 1964, op. c i t . ,  378.) 

Nov. 9 NASA Associate  Administrator D r .  Robert Seamans n o t i f i e d  D r .  Homer 
N e w e l l ,  NASA Associate Administrator f o r  OSSA, t h a t  upon r e f l e c t i o n  
he held reserva t ions  about disassembly and microscopic inspec t ion  
of RA-8 a f t e r  environmental tests because of t h e  p o s s i b i l i t y  of 
i n t e r j e c t i n g  fore ign  ob jec t s  i n t o  the  var ious subassemblies. 
disassemkled, absolu te ly  no changes, p a r t  s u b s t i t u t i o n s ,  o r  r e p a i r s  
should be made without s p e c i a l  approval. 
Seamans Jr. t o  Homer E. Newell, November 9, 1964, JPLHF 2-1891,) 

I f  

(NASA, memo from Robert C. 

NASA turned over release of Ranger 7 lunar  su r face  f i lm c l i p s  and 
glossy photos f o r  t h e  publ ic  t o  s e v e r a l  p r i v a t e  cont rac tors .  
reques ts  f o r  photos s i n c e  August had swamped NASA and JPL Publ ic  
Information Offices.  (NASA, memo from N.W. Cunnhgham t o  H.E. 
N e w e l l ,  November 9, 1964, JPLHF 2-401.) 

70,000 

Nov. 10 NASA OSSA advised the  JPL Ranger P ro jec t  Off ice  t h a t  JPL would 
"educate o ther  programs wi th in  OSSA on [spacecraf t ]  t e s t i n g  pro- 
cedures." (JPL, Ranger S ta tus  Report, November 16 ,  1964, JPLHF 
2-1315.) 

Nov. 1 3  JPL Ranger P ro jec t  personnel were n o t i f i e d  t h a t  NASA Headquarters 
had considered the  p o s s i b i l i t y  of a one- o r  three-month s l i p  f o r  
RA-9, and had "decided t h a t  t h e r e  is t o  be no rescheduling . . 
accordingly,  RA-8 and RA-9 rerriain on the ore-month center ."  (JPL, 
IOM from H.M. Schurmeier t o  Di s t r ibu t ion ,  November 13, 1964, JPLHF 
2-1892.) (See October 18, 1964.) 

Nov. 16 The NASA OMSF n o t i f i e d  JPL t h a t  
The exce l l en t  r e s u l t s  of your RANGER V I 1  mission have had a 
s t r i k i n g  e f f e c t  on our a t t i t u d e  toward the  lunar  sur face .  
Where w e  previously had tenbcd toward a pess imis t ic  view, 
w e  a le  now perhaps a t r i f l e  overconfident t h a t  w e  w i l l  be  
a b l e  t o  f ind  a s u i t a b l e  landing s i te .  The emphasis i n  our 
discussions has s h i f t e d  from the  o p t i c a l  t o  t h e  mechanicai 
c h a r a c t e r i s t i c s  of t h e  su r face ,  although w e  are aware t h a t  
t h i s  confidence cannot be wholly j x s t i f i e d  on t h e  b a s i s  of 
a s i n g l e  sample. Accordingly, our f i r s t  suggestion f o r  
targets f o r  RANGERS VI11 aiid I X  would be t o  r e t u r n  t o  the  
impact s i te  of RANGER V I I .  . . . Assuming t h e  above mission 
is not f e a s i b l e ,  our next suggestion would be an a t t e m p t  t o  
provide increased confidence i n  our a b i l i t y  t o  s e l e c t  smooth 
landing sites from earth-based observations.  Having suc- 
c e s s f u l l y  predicted one smooth s i t e ,  w e  be l i eve  t h e  g r e a t e s t  

I 

I 
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Nov. 16 
cont . gain i n  confidence wciuld be achieved by p red ic t ing  and f ind ing  

a poor site. 
aimed a t  an  area which w e  cu r ren t ly  might expect t o  b e  a poor 
landing area. . . . 

(Letter from Joseph F. Shea, Manager, Apollo Spacecraf t  Program 
Office,  t o  H.M. Schurmeier, November 16, 1964, JPLHF 2-2086.) 

Accordingly, w e  suggest t h a t  RANGER VI11 b e  

Nov. 1 7  NASA Chief of Lunar and Planetary P r o j e c t s  M r .  Oran W. Nicks, 
recommended t o  D r .  Homer N e w e l l ,  Associate Administrator f o r  
OSSA, t h a t  one of t h e  remaining Ranger f l i g h t s  be d i r e c t e d  t o  
obtain high r e so lu t ion  photographs of t h e  backside of t h e  moon. 
"I should . . . l i k e  t o  recommend such a mission because it could 
be done r e l a t i v e l y  soon, and would obviously b e  of e x c i t i n g  s ig -  
n i f i cance  t o  t h e  s c i e n t i f i c  community and would have p r e s t i g e  
value. . . .'I (NASA,memo from O.W. N i c k s  t o  H.E. N e w e l l ,  
November 17, 1964, JPLHF 2-402. ) 

Nov. 18 Robert C. Cowen of t h e  Chr i s t i an  Science Monitor reported on 
JPL s t u d i e s  undertaken t o  reproduce s m a l l  l una r  craters wi th  
s o f t l y  rounded edges t h a t  appeared i n  Ranger 7 photographs. 
Among t h e  t o o l s  used w e r e  sand t z b l e s  i n  which an impact w a s  made, 
and then f i n e  sand and dus t  w e r e  s i f t e d  over t h e  surface:  

"According t o  an informal [RL] r e p o r t ,  t h e  sand experiments 
suggest t h e  p i c t u r e s  may show an  area deeply buried i n  dust.  
But t h i s  w i l l  convince no one. Those who f e e l  t h e  moon 
is covered i n  dus t  kilometers t h i c k  f e e l  t h e  photographs 
support  t h e i r  view. Those who th ink  t h e  lunar  dus t  l a y e r  
is very thir .  a l s o  f e e l  vindicated.  
formance of t h e  Ranger spacec ra f t  w a s  a nagn i f i can t  engi- 
neering achievement. But t he  p l a i n  f a c t  is, t h r e e  months 
a f t e r  impact t h e  photos themselves have added very l i t t l e  
t o  our knowledge. 

The success fu l  per- 

(Robert C. Cowen, "Was t h e  Ranger Worth t h e  Cost?" Chr i s t i an  
Science Monitor, November 18, 1964.) 

Nov. 19  The success of Rarger 7 ,  which increased i n t e r e s t  i n  s e l e c t i o n  of 
t a r g e t  areas f o r  Rangers 8 and 9 , r e su l t ed  i n  a meeting a t  JPL 
attended by Ranger experimenters and p r o j e c t  personnel,  and rep- 
r e sen ta t ives  from MSC i n  Houston, OMSF i n  Headquarters, Bellcomm., 
t he  Surveyor P ro jec t ,  and t h e  Lunar Orb i t e r  P ro jec t .  Requirements 
and recommendations from each group were preseated and discussed. 
D r s .  Urey, Shoemaker, and Whitaker reviewed t h e i r  conclusions t h a t  
the moon's su r f ace  material might >e o f a s u f f i c i e n t l y  unstable  
nature  t h a t  s l m p i n g  could ' . k e  p xe .  D r .  Kuiper maintained h i s  
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Nov. 19 
cont  . t h e s i s  t h a t  t h e  su r face  consis ted pr imari ly  of bare  lava. 

prime ob jec t ive  of Ranger 8 should b e  used t o  improve t h e  
luna r  model as a whole. A t e n t a t i v e  dec i s ion  w a s  reached 
t h a t  during t h e  f i r s t  two days of t h e  M-8 launch window, 
Mare T r a n q u i l l i t a t i s  w a s  favored. I n  t h e  event of a s l i p  
t o  t h e  t h i r d  and f o u r t h  day, a highland o r  crater a i m  p o i n t  
(to b e  named) w a s  preferred;  i f  delayed u n t i l  t h e  f i f t h  and 
s i x t h  days, impact should b e  d i r e c t e d  t o  an  area of Surveyor 
i n t e r e s t .  (JPL, Minutes of Ranger 8 arid 9 Target Se lec t ion  
Meeting, November 19, 1964, JPLHF 2-1894; NASA, letter from 
H.E. N e w e l l  t o  G.E. Mueller, D i rec to r  of OMSF, January 19, 
1965, JPLHF 2-1511; NASA, OSSA Review of December 9, 1964, 
2-3, JPLHF 2-1505; and, JPL, Ranger S t a t u s  Report, November 23, 

One fundamental area of agreement w a s  secured: t h a t  t h e  

1964, JPmF 2-1315.) 

Nov. 20 NASA Headquarters made i n i t i a l  determination f o r  t h e  func t ions ,  
au tho r i ty ,  and assignments of t h e  NASA JPL Residency Off ice ,  
and- t h e  e s t a b l i s h i n g  a t  JPL of t echn ica l  r ep resen ta t ives  from 
t h e  NASA Office of Lunar and Planetary Prcgrams. (NASA, memo 
from O.W. N i c k s  t o  P.E. Ross, November 20, 1964, JPLHF 2-1895.) 
(See March 12, 1964.) 

Nov. 27 Responding t o  t h e  request  of October 30, 1964, NASA Associate 
Administrator f o r  OSSA explained NASA' s decontamination po l i cy  
f o r  unmanned deep space missions t o  D r .  Seamans, NASA Associate 
Administrator,  and indicated t h a t  M r .  Lawrence B.  H a l l  w a s  
develsping pol icy guidance i n  t h i s  area f o r  P r o j e c t  Apollo. 
(NASA, luau0 from H.E. N e w e l l  t o  R.C. Seamans, Jr., November 27, 
1964, JPLHF 2-453.) 

Nov. 28 Mariner I V  Mars probe w a s  success fu l ly  launched i n t o  an  i n t e r -  
planetary t r a j e c t o r y  from t h e  A t l a n t i c  Missile Range. 
spacec ra f t  a t t a i n e d  its ob jec t ive ,  conducted experin?i2t=, and 
photographed po r t ions  of t h e  s u r f a c e  of Mars during encounter 
t h e  following July.  
op. c i t . ,  397.) 

The 

(NASA, Astronautics and AeronE.:.' 1 - 1%. 

Nov. 30 The Douglas A i r c r a f t  Corporation proposed t o  OMSF a t  NASA Head- 
qua r t e r s  t h e  launch of s e v e r a l  Rangers t o  t h e  mxm carrying riew 
payloads i n  support  of Apollo. The proposal,  P ro jec t  ELF, w a s  
predicated upon JPL performing t h e  e n t i r e  j ob  except f o r  t h e  
payload. (JPL, Ranger S t a t u s  Report, November 30, 1964, JPLHF 
2-1315. ) 
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During Ranger Block 111. Ranger 8 spacec ra f t  completed systems tes ts  
November on October 26, and underwent environmental t e s t i n g  during 

November. Vibrat ion t e s t i n g  w a s  completed on November 20, and 
t h e  post  v i b r a t i o n  system test  w a s  completed on November 23. 
No problems w e r e  encountered. 
spacec ra f t  w a s  i n s t a l l e d  i n  t h e  25-ft. space s imulator  prepa- 
r a t o r y  t o  mission t e s t i n g .  
No. 37-31, Vol. I ,  op. c i t . ,  2; and, NASA, OSSA Review of 
December 9, 1964, loc.  c i t . )  

A t  t h e  end of t h e  month t h e  

(JPL, Space Programs-5ummary 

Ranger 9 completed mechanical assembly on November 1 3  a t  t h e  
SAF. Ground wir ing,  electrical i n t e g r i t y  checks and i n i t i a l  
power a p p l i c a t i o n  were success fu l ly  performed. 
tests and c a l i b r a t i o n s  were completed by November 30. (JPL, 
Spacc Programs Summary No.  37-31, Vol. I, op. c i t . ,  2-3.) 

A l l  subsystem 

Dec. 1 D r .  Gerard P. Kuiper, P r i n c i p a l  I n v e s t i g a t o r  f o r  Ranger 
Block llI, n o t i f i e d  co-experimenters t h a t  t he  art icle which 
appeared i n  t h e  C h r i s t i a n  Science Monitor on November 18 

po in t s  t o  t h e  necess i ty  f o r  t h e  s c i e n t i f i c  team t o  come 
up with a s t rong  and coherent F i n a l  Report which w i l l  enable 
NASA t o  counter . . . articles of t h i s  type.  . . . Clearly,  
t h e  r e s p o n s i b i l i t y  of t h e  s c i e n t i s t s  has increased when pro- 
jects of t h e  magnitude of Ranger are reviewed." 
G.P. Kuiper t o  Co-Experimenters, Ranger Program, December 1, 

II 

(Letter from 

1964, JPLHF 2-1897. ) 

I n  recogni t ion of t h e  c l o s e  func t iona l  r e l a t i o n s h i p  between the  
deep space network and the  SFOF during operat ions,  management 
r e s p o n s i b i l i t y  f o r  t he  SFOF w a s  t r a n s f e r r e d  from OSSA t o  the NASA 
Office of Tracking and Data Acquisi t ion (OTDA). All N 1965 
operacing funds f o r  "mission-independent activities" ( i . e . ,  
activit ies no t  associated d i r e c t l y  with any s i n g l e  space f l i g h t  
p ro jec t )  a l s o  w e r e  t r a n s f e r r e d  t o  OTDA. (NASA, TWX from H.E. 
N e w e l 1  t o  W.H. Pickering,  December 1, 1964, JPLHF 2-175; a l s o ,  
U.S. Congress, 1966 NASA Authorization, P a r t  4 ,  House of Rep- 
r e s e n t a t i v e s ,  Subcommittee on Advanced Research and Technology, 
Hearings before  t h e  Subcommittee, 89th Congress, Washington, D.C.,  
March, 1965, 37.) 

D r .  J .E .  Geake of Manchester College of Science and Technology 
proposed t h a t  lunar  subsurface luminescent material r a i s e d  by 
impact o r  volcanic  a c t i v i t y  could account f o r  t he  patches of red 
l i g h t  pe r iod ica l ly  observed on the moon. 
would e m i t  l i g h t  when s t r u c k  by charged p a r t i c l e s .  
As t rona t t i c s  and Aeronautics, 1964, op. c i t . ,  403-404.) 

The rocks,  he suggested,  
(NASA, 
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Dec. 2 M r .  N.W. Cunningham, NASA Ranger P r o j e c t  Manager, n o t i f i e d  JPL 
t h a t  t h e  experimenters'  request  t o  postpone t h e  Ranger 7 F i n a l  
Report t o  NASA by one month could no t  b e  accommodated. 
" p a r t i c u l a r l y  t h e  po r t ion  deal ing with t h e  s c i e n t i f i c  conclusions 
of t h e  experimenter t e a m , "  would have t o  m e e t  t h e  l r e sen ta t ion  
d a t e  now scheduled f o r  December 22. In t h e  event JPL could no t  
prepare t h e  published r e p o r t  i n  t i m e ,  a f i n a l  typewritten d r a f t  
would be acceptable  with t h e  published r e p o r t  following as soon 
as possible .  (NASA, TWX from N.W. Cunningham t o  H.M. Schurmeier, 
December 2, 1964, JPLHF 2-1839.) 

The r e p g r t ,  

Dec. 14 F i r s t  among t h e  t e n  top s c i e n t i i i c ,  technological  and medical 
advances i n  1964 as se l ec t ed  by D r .  Watson Davis, D i rec to r  of 
Science Service,  w e r e :  

1. Ranger 7 closeup photographs of t h e  moon. 

2. Orbi t ing of t h e  e a r t h  by t h r e e  cosmonauts i n  t h e  Voskhod I 
spacec ra f t  . 
sources of l i g h t  and r ad io  wax.res. 

3. Discovery of quasars,  t he  b r i g h t e s t  and most v i c l e n t  

(NASA, AstrGnautics and Aeronautics, 1964, op. c i t . ,  419.) 

Dec. 15 Jane 's  A l l  t h e  World's A i r c r a f t ,  1964-1965, published i n  London, 
declared t h a t  t h e  United States probably l e d  t h e  Soviet  Union i n  
s c i e n t i f i c  and m i l i t a r y  i n t e l l i g e n c e  d a t a  acquired from space. 
Ranger 7 photographs of t h e  moon's su r face ,  termed as "one of 
t h e  g r e a t  a s t r o n a u t i c a l  achievements of 1964," w a s  c i t e d  i n  sup- 
p o r t  of t h i s  contention. ( Ib id . ,  421.) (See January 1, 2, 1963.) 

JPL issued TR 32-700, Ranger V I I .  P a r t  I ,  Mission Descr ipt ion and 
Performance. 

JPL released a r e p o r t  on the  r e s u l t s  of astronomical observations 
conducted during t h e  f l i g h t  of Ranger 7. 
impact were observed. "It must be concluded t h a t  t he  p robab i l i t y  
of de t ec t ing  impact phenomenon is  even lower than expected. 
i s  recommended, t he re fo re ,  t h a t  t h i s  program be discontinued 
except under unusual [viewing] circumstances. . . . I 1  (JPL, 
J.J. Rennilson, "Astronomical Observations During F l igh t  of 
Ranger VII," December 16, 1964, 3, JPLHF 2-1900.) 

De-,. 1 6  
No c i t i n g s  of l una r  

It  
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Dec. 16  
cont  . NASA Headquarters executed a two-year extension of t h e  Caltech 

c o n t r a c t  f o r  operat ion of t h e  Jet Propulsion Laboratory 
(NAS7-100, Mod. 10).  (See February 3, 1964.) S i g n i f i c a n t  
changes are summarized below: 

1. 
Modification No. 10 w a s  t h a t  NASA could now i s s u e  u n i l a t e r a l  
d i r e c t i o n  t o  C I T  t o  pelrform work wi th in  s i x  broad areas of 
a c t i v i t y  as follows: (1) exploring t h e  moon and i ts  environ- 
ment, t h e  p l ane t s ,  and i n t e r p l a n e t a r y  space; (2) conducting 
programs of supporting research and advanced t echn ica l  devel-op- 
ment; (2) developing and operat ing the  deep space instrumentat ion 
f a c i l i t y  and space f l i g h t  operat ions f a c i l i t i e s ;  (4) carrying 
out i nves t iga t ions  i n  the f i e l d  of aeronaut ics ;  (5) a s s i s t i n g  
NASA i n  the  formulation and execution of i ts  programs by 
providing t echn ica l  advice,  s t u d i e s ,  and r epor t s ;  and (6) 
providing t echn ica l  d i r e c t i o n  o r  p r o j e c t  management i n  
connection with con t r ac t s  f o r  work f a l l i n g  wi th in  t h e  broad 
areas l i s t e d  above. Under the  previous con t r ac t  CIT  had t h e  
r i g h t  t o  request  negot ia t ions and discussions before  i t  would 
accept any s p e c i f i c  new task.  
t he  mutuali ty clause.) 

2. The new con t rac t  a l s o  provided f o r  an "authorized man- 
power" clause.  
t o  e s t a b l i s h  a manpower c e i l i n g  on t h e  t o t a l  number of persons 
which the con t r ac to r  could employ a t  JPL and provided f o r  
disallowing c o s t s  of persons employed i n  excess of t he  c e i l i n g .  

3. A l l  property of a f a c i l i t i e s  na tu re ,  including real estate 
was placed under a sepa ra t e  f a c i l i t i e s  contract .  

4. The new con t rac t  provided Caltech a v a r i a b l e  f e e  range 
based upon: (1) t he  NAF.' approved f i n a n c i a l  operat ing plan; 
(2) e x t e n t  of subcontrac. i n g ;  (3) complexity of work; and 
(4) p a s t  performance evaluat ions conducted under a new 
clause of t he  con t r ac t  e n t i t l e d  "Evaluation of Contractor 's  
Performance. 

The p r i n c i p a l  change between t h e  o l d  con t r ac t  and 

(This provis ion w a s  known as 

This c lause permitted t h e  contract ing o f f i c e r  

(NASA Authorization f o r  F i s c a l  Year 1966, op. c i t . ,  713-714; and 
Robert C. Toth, "Caltech Signs [&I New Pact  with Space Agency t o  
Operate JPL," Los Angeles T i m e s ,  Deccxnber 18, 1964.) 

Dec. 18 JPL issued TR 32-663, Ranger Block I11 A t t i t u d e  Control System. 

JPL issued TR 32-694, Ranger 7 F l igh t  Path and Its Determination 
from Tracking Data. 
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Dec. 2 1  JPL issued EPD 78, Revision 5, Space F l i g h t  Operations Plan, 
Rangers 8 and 9. 

Uec. 22 The Ranger experimenters team presented t h e  f indings of Ranger. 7 
mission t o  NASA Headquarters i n  washington, D.C. Data presented 
included spacec ra f t  performance, pub l i ca t ion  of photographic 
atlasas, a summary of ACIC work, and ind iv idua l  experimenters'  
r epor t s .  A s  before,  experimenters d i f f e r e d  vigorously i n  t h e i r  
i n t e r p r e t a t i o n  of photographic r e s u l t s .  (NASA, "Presentat ion 
of Ranger V I 1  Mission Resul ts  ,I1 Agenda, December 22, 1964, 
JPLHF 2-1901; and, Ranger S t a t u s  Report of December 28, 1964, 
JPLHF 2-1315. ) 

Dec. 23  JPL created a new p o s i t i o n  of Deputy Ass i s t an t  Laboratory Director  
f o r  Lunar and Planetary P ro jec t s .  M r .  Jack N. James w a s  appointed 
t o  t h e  pos i t i on ;  M r .  Dan Schneiderman w a s  appointed Manager of t h e  
Mariner C P ro jec t .  (JPL, I O M  from A.R. Luedecke, t o  Senior S t a f f ,  
et.  al. ,  December 23, 1964, JPLHF 2-282,) 

Dec. 28 The Chr i s t i an  Science Monitor reviewed NASA-issued f l i g h t  record 
f o r  1964. There were 28 success fu l  missions out of a t o t a l  of 
33 launches. "That gives NASA a yea r ly  average of 85 percent.  
The h igh l igh t  of t h e  yea r ,  of course,  w a s  t h e  photographing of 
t he  moon's su r f ace  by Ranger 7, a thousand times clearer than had 
ever been done by telescopes on ea r th , "  (Neal Stanford,  "NASA 
Adds Up Successes," Chr i s t i an  Science Monitor, December 28, 
1964.) (See January 27, 1964.) 

Agena B v e h i c l e  6006 completed systems test a t  LMSC, Sunnyvale, 
Ca l i fo rn ia ,  and was accepted by NASA. 

Dec. 30 The American Geophysical Union Western Division meeting w a s  held 
i n  Seattle, Washington. 
attendance t h a t  t he  s t r u c t u r e  of some of t h e  r idges  on t h e  lunar  
su r face  phoLographed by Ranger 7 i nd ica t ed  t h a t  water might have 
been present  on the  moon a t  some t i m e .  
F i s c a l  Year 1966, op. c i t . ,  438.) (See November 4, 1961 and 
Apr i l  7 ,  1962.) 

D r .  Harold Urey t o l d  s c i e n t i s t s  i n  

(NASA Authorization f o r  

S c i e n t i f i c  American p r in t ed  an ar t ic le  by D r .  Eugene Shoemaker, 
"The Geology of t h e  Moon," which attempted t o  determine a time 
scale f o r  lunar  events i n  t h e  Mare Imbrium region employing 
Ranger photographs. ( S c i e n t i f i c  American, v01. 211, NO. 6,  
December , 1964 , JPLHF 2-1908. ) 

c 
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During Ranger Block 111. Updating operat ions and a l l  scheduled tests 
December were completed on t h e  Ranger PTM. 

i n  the  f i n a l  Block I11 configurat ion f o r  u se  i n  evaluat ing any 
problems t h a t  might develop during t h e  missions of Rangers 8 
and 9. (JPL, Space Programs Summary No. 37-31, Vol. V I ,  op. c i t . ,  

The v e h i c l e  w a s  maintained 

1.) 

Ranger 8 with t h e  TV subsystem i n s t a l l e d  underwent two complete 
66-hour mission tests i n  t h e  25-ft. space s imulator  on December 12. 
Minor timer clock and camera r e s o l u t i o n  problems w e r e  encountered. 
Subsequently, t h e  v e h i c l e  underwent RF l i n k  tests (minimum cables)  
i n  t h e  chamber. 
be r  30. ( Ib id . ,  2; NASA, OSSA Review of December 9, 1964, loc.  c i t . ;  
and, JPL, Space Programs Summary No. 37-32, Vol. I, f o r  t h e  period 
January 1, 1965 t o  February 28, 1965, 2.) 

F i n a l  electrical  tests were completed on Decem- 

The Ranger 9 RCA TV subsystem w a s  accepted by JPL on December 2, 
and t h e  u n i t  was shipped t o  JPL, a r r i v i n g  a t  t h e  SAF on December 4. 
Camera q u a l i t y  was considered b e s t  i n  t h e  Block I11 series. A l l  
precountdown and countdown dummy runs f o r  t h e  assembled RA-9 
spacec ra f t  w e r e  completed by December 30. (JPL, Space Programs 
Summarv No. 37-32, Vol. V I ,  f o r  t h e  period January i, 1965 t o  
February 28, 1965, 2-3; and, NASA, OSSA Rev iew of December 9, 
1964, loc.  c i t . )  
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Jan. 4 The Ranger 8 spacec ra f t  pre-shipment buy-off meeting w a s  held a t  
JPL. 
JPL recommended shipment; NASA Headquarters r ep resen ta t ives ,  w i th  
concurrence of 0.14. N i c k ,  affirmed t h i s  dec i s ion  and t h e  space- 
c r a f t  w a s  shipped t o  AMR t h a t  evening. 
January 12, 1965, JPLHF 2-1505, and, JPL,  Ranger S t a t u s  Report 
from H.M. Schurmeier, t o  Executive Council, January 5, 1965, 

Except f o r  two open items t h e  test record w a s  "qu i t e  clean." 

(NASA, OSSA Review of 

JPLHF 2-1315.) 

D r .  G.P. Kuiper, P r i n c i p a l  Inves t iga to r  on Ranger Block 111, sub- 
mit ted a r ev i sed  manuscript of Ranger 7 s c i e n t i f i c  f indings t o  t h e  
JPL Ranger P r o j e c t  Manager. 
Schurmeier, January 4 ,  1965, JPLHF 2-2017.) 

(Letter from G.P. Kuiper t o  H.M. 

The Chr i s t i an  Science Monitor r an  a second ins t a l lmen t  of "Was 
Ranger Worth the Cost?" The article contained a response t o  t h e  
i n i t i a l  article from D r .  Kuiper, who pointed out  t h a t  Lo known 
ground based t e l e s c o p i c  e f f o r t  could provide luOth of the mag- 
n i f i c a t i o n  ( r e so lu t ion )  obtained by Ranger 7: 
know of no b e t t e r  and cheaper way t o  g e t  high-resolution luna r  
photographs--if I d id ,  I would propose it," D r .  Kuiper a s se r t ed .  
Turning t o  t h e  content ion surrounding Ranger's photographic re- 
tu rn ,  he observed t h a t  " s c i e n t i s t s  normally do n o t  t a l k  about p o i n t s  
of agreement, bu t  debate t h e i r  d i f f e rences ,  t h e  very process by 
which a l t e r n a t i v e s  are so r t ed  out  . . . . [and t h a t ]  lunar  problems 
are geophysical i n  n a t u r e  and i t  is w e l l  known t h a t  major geo- 
physical  problems such as mountain and cont inent  formation are 
st i l l  being debated ho t ly  though t h e  e a r t h  is r i g h t  a t  hand." 

Fellow at  Harvard College Observatory, t o  t h e  e f f e c t  t h a t  
"'Rocket-borne research involves many c o s t l y  f a i l u r e s ,  bu t  a 
dup l i ca t e  200-inch te lescope could e a s i l y  be b u i l t  and s t a f f e d  
f o r  t h e  $28 m i l l i o n  t h a t  Ranger 7 a lone cost .  . . . ' I '  Cowen 
continued: 

"I d e f i n i t e l y  

I n  response, Robert Cowen c i t e d  Andrew T. Young, a Research 

"The quest ion can s t i l l  b e  asked, w a s  i t  worth $270 m i l l i o n  
t o  g e t  two o r  t h r e e  series of high r e s o l u t i o n  photos of 
t i n y  areas of 2he Moon? Nothing t h a t  has been announced t o  
date encourages t h e  b e l i e f  t h a t  such photos w i l l  be  of 
g r e a t  s c i e n t i f i c  value i n  studying t h e  o r i g i n s  of t h e  e a r t h  
and t h e  moon. It is  hard f o r  some of us t o  escape t h e  con- 
c lusion t h a t  Ranger has been pushedby t h e  adminis t ra t ion,  
not by dedicated s c i e n t i s t s  such as D r .  Kuiper) more f o r  
i t s  p u b l i c i t y  value than f o r  its s c i e n t i f i c  value. Indeed, 
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Jan. 4 
cont.  

Jan. 6 

Ranger, i n  t h i s  r e spec t ,  t y p i f i e s  t h e  moon program i n  
general ,  wi th  i t s  emphasis on a manned landing i n  t h i s  
decade. I' 

(Robert C. Cowan, "Was Ranger Worth t h e  Cost?--11," Chr i s t i an  
Science Monitor, January 4 ,  1965.) 

D r .  Harold Urey, a co-experimenter on Ranger Block 111, inf.ormed 
D r .  Kulper t h a t  he  d id  "not see any way by which agreement can 
be secured between myself and the  experimenters" i n  t h e  f ind ings  
being prepared f o r  t h e  Ranger 7 Experimenters' Report. (Letter 
from H.C. Urey t o  G.P. Kuiper, January 6, 1965, JPLHF 2-2018.) 

Jan. 15 A Ranger Experimenters' Meeting convened a t  JPL. Attendees 
agreed upon t h e  contents  and s t r u c t u r e  of t h e  Ranger 7 experi-  
menter repor t .  
present ing ind iv idua l  i n t e r p r e t a t i o n s  of t h e  inves t iga to r s .  
(JPL, Experfliienter Meeting Minutes, January 15, 1965, JPLHF 

It w a s  t o  be a c o l l e c t i o n  of independent a r t i c l e s  

2-2019.) 

Jan. 19  D r .  H.E. N e w e l l ,  NASA Associate Administrator f o r  Space Science 
and Applicat ions,  informed D r .  George E. Mueller, Associate 
Administrator f o r  Manned Space F l igh t ,  of r e s u l t s  of t h e  meeting 
a t  JPL on Nwember 19 ,  1964 t o  select t h e  aim po in t s  f o r  Rangers 
8 and 9: . . . . The OMSF and MSC rep resen ta t ives  i n  p a r t i c u l a r  

f e l t  t h a t  both Rangers 8 and 9 should be used t o  increase 
our t o t a l  understanding of t h e  moon and should ncjt be 
narrowly considered as instruments f o r  determining o r  
ve r i fy ing  s p e c i f i c  Apollo landing sites. 
p l e t e  agreement with them i n  t h i s  s i g n i f i c a n t  conclusion." 

11 

I a m  in com- 

(NASA, memo from H.E. N e w e l l  t o  G.E. Mueller, January 19, 1965, 
JPLHF 2-2060. ) 

Jan. 22 The Planetology Subcommittee of t h e  SSSC m e t  a t  UCLA i n  Los 
Angeles. Af te r  de l ibe ra t ion ,  t h e  subcommittee recommended 
t h a t  Rangers 8 and 9 photographic d a t a  be  re leased  as quick.'Ly 
as poss ib le  r a t h e r  than w a i t  f o r  exp i r a t ion  of t h e  90-day 
period reserved f o r  p ro jec t  experimenters,  as ca l l ed  for i n  
t h e  Ranger P ro jec t  Development Plan. 
from N.W. Cunningham, March 1, 1965, JPLHF 2-1516.) 

(NASA, Memo t o  F i l e s  

Jan. 26 Ranger Agena B vehicle 6007 completed systems t e s t i n g  and was 
accepted by NASA, i n  Sunnyvale, Cal i forn ia .  

r 
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Jan. 26 D r .  George Xuel le r ,  NASA Associate  Administrator f o r  Manned Space 
cont . F l i g h t ,  requested D r .  Homer N e w e l l ,  Associate  Administrator,  

OSSA, t h a t  t h e  sub jec t  of lunar  a i m  po in t s  f o r  Rangers 8 and 9 
be  reconsidered i n  l i g h t  of Apollo lunar  landing requiTements. 
(NASA, memo from G.E. Mueller t o  H.E. N e w e l l ,  January 26, 1965, 
JPLHF 2-2061.) (See January 19,  1965.) 

Jan. 29 Co-experimenter Ewen A. Whitaker of t h e  Universi ty  of Arizona 
submitted h i s  con t r ibu t ion  t o  t h e  Ranger 7 experimenters r e p o r t  
t o  t h e  JPL P ro jec t  Manager. (Le t t e r  from E.A. Whitaker t o  H.M. 
Schurmeier, January 29, 1965, JPLHF 2-2020a.) 

Jan. 31 A JPL f i l m  "Ranger Seven Photographs t h e  Moon" w a s  shown a t  t h e  
Third I n t e r n a t i o n a l  Sc ien t i f  j.c Film F e s t i v a l  i n  Brussels ,  Belsium. 
This  f i l m  so  inpressed t h e  l a r g e  audience t h a t  upon reques t  i t  w a s  
shown aga in  a t  t h e  end of t h e  evening. 
F i e ld  Message No. 35, from USIS Brussels  t o  USIA Washington, D.C., 
Apr i l  21, 1965, JPLHP 2-2043b. ) 

(U.S. Information Service 

During Ranger Block 111. Ranger 8 a r r ived  a t  AMR on January 8. Between 
January January 8 and January 24 i n i t i a l  test and assembly opera t ions  w e r e  

conducted i n  Building AO. 
vehicle w a s  moved t o  t h e  ESA where t h e  midcourse motor w a s  in- 
s t a l l e d  and t h e  TV subsystem w a s  t e s t e d  a t  full-power. 
Space Programs Summary No. 37-32, Vol, V I ,  f o r  t h e  period Jan- 
uary 1, 1965 t o  February 28, 1965, 2; and, Space Programs Summary 
No. 37-32, Vol. I ,  f o r  t h e  per iod January 1, 1965 t o  February 28, 
1965, 2.) 

Between January 25 and January 31 t h e  

(JPL, 

During t h e  f i r s t  week of January,  Ranger 9 completed pyrotechnics  
v e r i f i c a t i o n  tests and weight and cen te r  of g rav i ty  tests. Be- 
tween January 8 and January 3.3 v i b r a t i o n  tests were performed a t  
t h e  Environmental T e s t  Laboratory. Af te r  prepara t ion ,  Ranger 9 
w a s  subjected t o  two complete mission tests i n  t h e  JPL 25-ft space 
s imulator ,  which concluded on January 25. 
tLe remainder of t h e  month. ( JPLi  Space Programs Summary No. 37-32, 
1'01. V I ,  OP. c i t . ,  2-3.) 

-- DSPl. 
s ive t e s t i n g  i n  prepara t ion  f o r  t h e  Ranger 8 mission i n  February. 
( Ib id . ,  4.) 

RFulink tests occupied 

The Ranger Space F l igh t  Operations (SFO) system began inten-  

General,  
t h e  AIM journa l  Astronaut ics  and Aeronautics:  

JPL Direc tor  W i l l i a m  H. Pickering said i n  a n  a r t ic le  i n  

. . . With Ranger 7, t he  prime f a c t o r  was t h e  expec ta t ion  
t h a t  t h e  Apollo mission would choose a landing area on one 
11 
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During of t h e  smooth 'maria. '  
January p rogrm t o  f ind  out  as much as poss ib le  about t he  mare 
cont. topography. I n  p a r t i c u l a r ,  i t  w a s  necessary t o  know i f  

these  areas were r e a l l y  lava  flows and, i f  s o ,  how much 
was exposed lava and how ensely the  smal.1 c r a t e r s  weee 
sca t t e red  over t h e  surface.  Ranger gave some of t he  
answers. , , , However, the  absence of any s i g n i f i c a n t  
number of f e s t u r e s  showing edges wi th  a s m a l l  r ad ius  of 
curvature ,  and t h e  presence of small craters which have 
been f i l l e d  w i t h  deb r i s ,  po in t  t o  e ros ion  as a s i g n i f i c a n t  
modif ier  of t h e  primeval lunar  sur face .  This erosion 
could arise from meteoric bombardment and t h e  e f f a c t s  of 
s o l a r  r ad ia t ions .  
has been eroded away [cont inue t o ]  range from 5 to 
50 f e e t .  . . . 

So it  w a s  of g rea t  va lue  t o  t h i s  

Estimates of t he  depth of su r face  which 

11 

(W.H. Pickering,  "Renger--On an Upward T r a i l , "  Astronaut ics  and 
Aeronautics, January 1965, 20. ) 

Feb. 1 

Feb. 2 

Feb. 6 

NASA Headquarters n o t i f i e d  JPL t h a t  a meeting would be held i n  
Washington, D.C. on February 6 t o  reconsider  t h e  lunar  a i m  po in t  
se lec ted  f o r  Ranger 8 i n  l i g h t  of Apollo program requirements. 
(NASA, TWX from H.E. N e w e l 1  t o  W.H. Pickering,  et.  al . ,  February 1, 
1965, JPLHF 2-145.) (See January 26, 1965.) 

JPL submitted a cos t  proposal f o r  "Long-Range Ranger Data 
Analysis" t o  NASA Headquarters i n  response t o  an earlier request .  
(JPL, let ter from H.M. Schurmeier t o  N.W. Cunningham, February 1, 
1965, JPLHF 2-2021a. ) 

The Ranger 8 Pre-launch Acceptance (buy-off) Meeting w a s  held 
a t  AMR. A major a rea  of concarn remaining w a s  sporadic  r ad io  
i r  : '-xference a t  890 mc produced by t h e  t e l e v i s i o n  "P" channel 
t rdnsmi t te r  a f t e r  a t t a i n i n g  f u l l  power. Af te r  d i scuss ion  
among NASA, JPL, and RCA actendees which determined t h a t  the  
anomaly was not  s u f f i c i e n t l y  qer ious t o  degrade spacecraf t  per- 
formance, a dec is ion  w a s  reached t o  proceed through remaining 
operat ions t o  launch. (NASA, memo from N.W. Cunningham t o  
E.M. Cor t r igh t ,  February 9,  1965, JPLHF 2-1513.) 

The Ranger 8 lunar  t a r g e t  s e l e c t i o n  meeting was held i n  Washington, 
D.C. among representa t ives  of OSSA, JPL,  OMSF, and p ro jec t  s c i en t j . s t s ,  
t o  consider add i t iona l  reconmendations f o r  Ranger t a r g e t  si tes by 
t h e  Off ice  of Manlied Space P l ight .  A conclusion w a s  reached by Ranger 
Pro jec t  representa t ives  t h a t  t he  primary t a r g e t s  an a l l  but  one f l i g h t  
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Feb. 6 
cont. 

Feb. 9 

day (between February 1 7  and February 24) were no t  only of va lue  
f o r  a b e t t e r  knowledge of t h e  moon, but a l s o  provided cppor tuni ty  
f o r  observing sites i n  t h e  proposed Apollo landing zone. I n  t h e  
second day of t h e  launch period (February 18) t h z  h e s t  landing 
s i t e  w a s  ou t s ide  t h e  Apollo m n e ,  but  of fe red  good opportuni ty  
f o r  increased understandlng of t h e  moon. The primary t a r g e t  area 
se l ec t ed  w a s  t h e  lunar  Sea of Tranqui l i ty ,  a dark  f l a t  area 
r e l a t i v e l y  f r e e  of crater r ays  on t h e  lunar  equator ,  near  t h e  
shadov l i n e  on t h e  three-quarter  moon, D r .  Mueller and General 
P h i l l i p s  of OMSF were b r i e fed  on t h e  meeting r e s u l t s  and concurred 
i n  t h e  t a r g e t  po in ts  s e l ec t ed .  
H.E. N e w e l l ,  February 9,  1965, JFLHF 2-1514b.) 

t a rge t ing  t o  highland as opposed t o  f l a t l a n d  l u n a  i-egions, and 
requested OSSA t o  adopt t h i s  p o s i t i o n  f o r  Ranger 3 .  (Let te r  
from D.U. Wise of Frankl in  and Marshall  College t o  D r .  Urner 
Liddel ,  NASA, February 4 ,  1965, JPLBF 2-2028.) 

(NASA, memo from O.W. Nicks t o  

Several of t h e  s c i e n t i s t s  who at tended t h e  meeting favored 

The Ranger 9 Spacecraf t  Acceptance (buy-off) Meeting was he ld  a t  
JPL. 
(NASA, memo from N.W. Cunningham t o  E.M. Cor t r igh t ,  February 24,  
1965, JPLHF 2-1515. ) 

Authorizat ion t o  sh ip  t o  t h e  Cape was received on February 16. 

Feb. 1 0  A Ranger Experimenters' Meeting w a s  he ld  a t  JPL. Decisions 
reached included: 
t o  se l ec t ed  members of t h e  s c i e n t i f i c  community should t r a n s p i r e  
as quickly as poss ib l e  a f t e r  impact; a meeting would be he ld  a t  
JPL on February 27 to  d iscuss  r e s u l t s  of Ranger 8 and t o  dc te r -  
mine objec t ives  f o r  Ranger 9 ;  because of t he  s h o r t  i n t e r v a l  
between the  f l i g h t s  of Ranger 8 and 9 ,  s c i e n t i f i c  r e s u l t s  f o r  
both f l i g h t s  would be  incorporated i n  one r epor t .  Conpletion 
of d r a f t s  f o r  t h i s  r epor t  w a s  se t  f o r  Ju ly  31. 
Ranger Experimenters Meeting, February 10, 1965, JPLHF 2-2022.) 
(See January 22, 1965.) 

disseminat io9 of Ranger 8 photographic d a t a  

(Minutes of 

JPL i ssued  TR 32-700 Part 11, Ranger VI1 Experimenters' Analyses 
and In t e rp re t a t ions .  

Feb. 15 NASA announced d i s t r i b u t i o n  of Ranger 7 photographs t o  s c i e n t i s t s  
around t h e  world,  iiicluding t h e  Soviet  Union. (NASA News Release 
No. 65-35, "NASA Dis t r ibu te s  Ranger V I 1  Photos t o  World S c i e n t i s t s , "  
February 15, 1965, JPLHF 2-2024.) 

JPL confirmed understanding wi th  NASA f o r  immediate release (within 
48 hours) of Ranger 8 photographs t o  se l ec t ed  s c i e n t i s t s  i n  t h e  
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Feb. 15 United S t a t e s  and abroad, including t h e  U.S.S.R. (JPL, TWX 
cont . from H.M. Schurmeier t o  N.I.J. Cunningham, February 15, 1965, 

JPLHF 2-2025.) 

3PL issued Description zxxj Fligi iL Analysis of Ranger 3 TV S=b- 
System, TR 32-680. 

NASA issued SP-62, Ranger V I 1  Photographs of t h e  Moon, P a r t  11, - Camera B. Se r i e s .  

Feb. 17-20 Ranger 8, A t l a s  196D, Agena B 6006, w a s  launched a t  9:05 a.m. 
PST from Cape Kennedy a t  conclusion of t h e  f i r s t  countdown. 
Missian ob jec t ives  and content w e r e  t h e  same as programmed f o r  
Ranger 6 (see January 30-February 2, 1964). The A t l a s  and 
Agena boosters  again performed s a t i s f a c t o r i l y ,  and t h e  Ranger S 
w a s  i n j ec t ed  i n t o  a lunar  t r a j e c t o r y  t h a t  would ca r ry  the  v e h i c l e  
around t h e  t r a i l i n g  edge ( r i g h t  s ide )  of t h e  mooc a t  an  a l t i t u d e  
of about 1,000 m i l e s ,  w e l l  wi thin t h e  midcourse c o r r e c t i o n  capa- 
b i l i t y .  
i ts  s o l a r  panels and e s t ab l i shed  normal c r u i s e  mode operat ions 
(i.e., Sunlock, Earthlock, and t r a n s i t i o n  t o  high ga in  antenna). 
No spacecraf t  anomalies w e r e  detected.  

The se l ec t ed  t a r g e t  point  f o r  Ranger 8 was near t h e  lunar  
equator i n  t h e  Sea of Tranqui l i ty ,  not  f a r  from t h e  Ranger 6 
impact site. Therefore, as planned (and c a r r i e d  ou t  on previous 
missions),  a spacec ra f t  course co r rec t ion  maneuver w a s  scheduled 
fGr about 16 hours a f t e r  launch, when t h e  Goldstone trackisig s i t e  
would be viewing Ranger 8. The commands specifying tlie r o l l  t u rn ,  
p i t c h  turn,  and amount of impulse t o  be del ivered by t h e  on-board 
rocket engine w e r e  composed, s e n t  t o  t h e  spacec ra f t ,  and accepted, 
and t h e  maneuver w a s  i n i t i a t e d .  During t h i s  maneuver, and a f t e r  
a l l  ground based commands were accepted by t h e  spacec ra f t  and 
switchover from t h e  high gain t o  t h e  omnidirectional antenna had 
been accomplished--about t h r e e  seconds a f t e r  t h e  end of t h e  r o l l  
turn--the Ranger 8 spacec ra f t  t r ansmi t t e r  power dropped t o  a 
degree t h a t  caused t h e  Deep Space N e t  t o  l o s e  lock  on a l l  telemetry 
channels. 
through the  p i t ch  tu rn ,  u n t i l  suddenly, coincident with t h e  f i r i n g  
of t h e  midcourse motor, t h e  power level returned t o  normal. (Figure 64.) The 
spacecraf t  properly completed t h e  midcourse maneuver--which u l t i -  
mately brought Ranger 8 t o  wi th in  15  miles of i ts  intended t a r g e t  
on t h e  lunar surface--and resumed normal c r u i s e  mode operations.  

The telemetry dropout, while  cause f o r  concern, posed no 
se r ious  t h r e a t  t o  t h e  TV camera system, which operated from 
independent b a t t e r i e s  and t r ansmi t t e r s .  As i n  t h e  case  of Ranger 7,  
pro jec t  experimenters decided not t o  perform a terminal maneuver 

Ry 1:30 p.m. PST, Ranger 8 had completed deployment of 

(Figure 63.) 

This condition continued i n t e r m i t t e n t l y  f o r  25 minutes 
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Feb. i7-20 which would r o l l  t h e  spacecraf t  and a l i g n  t h e  cameras more d i r e c t l y  
cont . along t h e  ve loc i ty  vec tor ,  thus providing more p i c t u r e s  of t h e  i m -  

pact  zone. 
antenna pointed toward the  sun, the TV cameras "looked" l a t e r a l l y  
t o  the  l i n e  o f  f l i g h t ,  and would sweep across  l a r g e r  areas of t he  
moon during approach.) Active d iscuss ion  preceded t h i s  dec i s ion  
as some p ro jec t  engineers favored proceeding with t h e  te rmina l  
maneuver i n  order  t o  gain experience i n  exerc is ing  t h e  spacec ra f t  
t o  i t s  f u l l  design capab i l i t y .  D r .  Kuiper and o the r  p r o j e c t  
sc ient is ts ,  however, who w e r e  i n t e r e s t e d  i n  photographic coverage, 
p refer red  n o t  t o  pursue t h i s  op t ion ,  and p lans  f o r  a te rmina l  
maneuver w e r e  dropped. I n  t h e  absence of a te rmina l  maneuver, 
however, Ranger 8's r a t h e r  shal low approach t o  t h e  su r face  (42 
degrees above l o c a l  ho r i zon ta l  a t  impact) would cause t h e  t e r r r i n  
t o  move r e l a t i v e l y  quickly before  t h e  cameras, s o  t h a t  some d e t a i l  
would be  d i s t o r t e d  i n  t h e  f i n a l  frames. Nevertheless ,  t h i s  sac- 
r i f i c e  of terminal  d e t a i l  w a s  accepted t o  ga in  area coverage of 
t h e  moon's surface.  
s t e r e o  groupings and relief mapping. 
ployed bjr Ranger 7,  which involved a backup command t o  t u r n  t h e  
TV cameras on, a l s o  w a s  employed on Ranger 8; area coverage was 
increased f u r t h e r  by s t a r t i n g  TV opera t ions  t e n  minutes ea r ly .  

Ranger 8 descended toward t h e  moon a t  an angle  48 degrees of f  t h e  
ver t ical  and a t  an a l t i t u d e  of about 1,550 m i l e s ,  t h e  spacec ra f t  
TV cameras switched t o  f u l l  power and began t ransmission of 
p i c tu re s .  
cameras swept across  t h e  f a c e  of t h e  moon from t h e  cenLer of t h e  
lunar  d i s c ,  near t h e  l a r g e  crater Ptolemaeus, t o  t h e  impact po in t  
near  t h e  terminator ,  i n  t h e  Sed of Tranqui l i ty .  A t  1:57 a.m. PST 
t h e  whine of telemetry from Ranger 8 ceased upon impact. 
video p i c tu re s  had been recorded on magnetic t ape  and on 35 mm 
f i l m  a t  t h e  Goldstone t racking  s t a t i o n .  
1 through 5, February 17 through February 24, 1965, JPLHF 2-1992; 
JPL Technical Report No. 32-800, Ranger VI11 and I X ,  P a r t  I, Missj.on,- 
Descr ipt ion and Performance; Marvin Miles, "Probe H i t s  Moon," L s  
Angeles T i m e s ,  February 20, 1965; and,Dave Swaim, "6,000-Photo 
F in ish  Marks Ranger Trip," Pasadena Star-News,  February 20, 1965.) 

( I n  c r u i s e  mode a t t i t u d e ,  wi th  t h e  "top hat" omni- 

This approach w a s  a l s o  expected t o  permit 
The t runca ted  maneuver em- 

Twenty minutes p r i o r  t o  impact, on t h e  morning of February 20 as 

During t h e  next few minutes t h e  f i e l d  of view of  t h e  

7,137 

(Ranger C S t a tus  Bu l l e t in s  

Feb. 20 S i r  Bernard Lovel l ,  Director  of t h e  J o d r e l l  Bank Astronomical Ob- 
serva tory  i n  Great Br i t a in ,  c a l l e d  Ranger 8 "another b r i l l i a n t  
achievement." It was hoped, he  s a i d ,  t h a t  Ranger 8 would c l a r i f y  
some of t h e  quest ions r a i sed  by Ranger 7 concerning t h e  "nature  of 
t h e  craters and t h e  na ture  of t h e  lmar su r face  . . .I1 (The J-odrell  
Bank r ad io  te lescope  d id  not  track Ranger Block I11 f l i g h t s . )  
("Bri ta in  Calls Moonshot 'B r i l l i an t , " '  Los  Angeles Herald-Examiner, 
February 20, 1965.1 t t  
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Feb. 20 The Ranger I! Post-Impact P res s  Conference convened a t  JPL, and 
cont . se l ec t ed  photographs of t h e  lunar  su r face  were re leased .  D r .  Gerard 

P. Kuiper, P r i n c i p a l  Inves t iga to r  on P ro jec t  Ranger, announced t h a t  
t h e  most important r e s u l t s  of  t h i s  f l i g h t  had been t h e  discovery of 
a Lasic s i m i l a r i t y  i n  su-face s t r u c t u r e  between t h e  Mare CJgnitum 
area of t h e  Sea of Clouds and t h e  Sea of Tranqui l i ty .  
t h e r e  were several "odd depressed regions" i n  t h e  photographs 
re turned  from Ranger 8 t h a t  could be areas where co l lapse  had 
occurred, which might suggest  t h e  presence of lava f i e l d s .  The 
su r face  w a s ,  he  continued t o  be l ieve ,  composed of very  l i g h t ,  f ro thy  
material as is formed when rock i s  melted and allowed t o  r e s o l i d i f y  
i n  a high vacuum. H i s  a s s o c i a t e ,  Ewan A. Thi taker ,  concurred, but  
s a i d  h e  f e l t  t h a t  t h e  s u r f a c e  material had a consis tency of crunchy 
snow, and would support  a spacecraf t .  D r .  Urey a l s o  suggested t h a t  
the  su r face  material migh: have t h e  coiisistency of crunchy snow, and 
he  was now more inc l ined  t o  agree  t h a t  i t s  bear ing s t r e n g t n  w a s  
s u f f i c i e n t  t o  support  spacecraf t .  H e  a s se r t ed ,  however, t h a t  
surface. "dimples" i n  t h e  photos could i n d i c a t e  a kind of su r face  
drainage i n t o  underground hollows. Edgar M. Cor t r igh t ,  NASA Deputy 
Associate  Administrator f o r  Space Science and Applicat ions,  observed: 

Apollo landing,  then we knew w e  had a t  least one. 
t he re  are a t  least two. The b ig  quest ion is--is t h e  su r face  hard 
enough?" (Ranger VI11 Post-Impact Press  Conference, JPL Auditorium, 
February 20, 1965, JPLHF 2-904; a l s o ,  Dave Swaim, "Lunar Crust  
Seems Able t o  Hold Man," Independent Star-News, Pasadena, Fcb- 
ruary 21, 1965; and, Frank Donoghue, "Froth on t h e  Moon," ',os 
Angeles Herald-Examiner, February 21, 1965.) 

H e  noted t h a t  

Before J u l y  3 1 w e  d idn ' t  have any spo t  smooth enough ?or a poss ib l e  II 

Today w e  know 

Feb. 23 A meeting w a s  held a t  NASA Headquarters t o  review p lans  f o r  i m -  
mediate release. and disseminat ion of Ranger 8 photographs t o  
s c i e n t i s t s  o the r  than  p r o j e c t  experimenters. 
recommendat-ion of t h e  p ro jec t  e::perimenters on February 10,  and 
Planetology Subcommittee recommendations on February 22 , w e r e  
concurred ir, by OSSA, 
March 1, 1965, loc .  c i t . )  

D r .  Homer N e w e l l ,  NASA Associate Administrator f o r  Space Science 
and Applicat ions,  expressed congratulat ions t o  JPL Ranger P ro jec t  
personnel on t h e  s i iccessful  f l i g h t  of Ranger 8. "These achieve- 
ments se t  a p a t t e r n  t o  which every one ir. t h e  space program can 
t u n  t o  wi th  pr ide.  . . .I1 (NASA, l e t t e r  from H.E. N e w e l l  t o  
H.M. Schurmeier, February 23, 1965, JPLHF 2-2027.) 

The favorable  

(NASA, memo t o  F i l e s  from N.W. Cunningham, 
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Feb. 23 D r .  Gerard P. Kuiper informed D r .  Homer N e w e i l  t h a t  t h e  luna r  
cont . su r face  depressions i d e n t i f i e d  i n  Ranger 7 and 8 photographs 

were caused by "d i f f e ren t  degrees of cave-in similar t o  k a r s t  
formations on e a r t h  r e s u l t i n g  from s o l u t i o n  of l imestone. 
Lunar depressions being caused by volume decrease due f i r s t  t o  
f reez ing  of magma. second, cool ing of rock, t h i r d ,  escape of 
gasses .  Dimensions i n d i c a t e  su r face  rock f r o t h  l a y e r  about 
10 meters th ick .  . . ." (Telegram from G.P. Kuiper t o  H.E. 
N e w e l l ,  February 23, 1965, JPLHF 2-144.) 

Feb. 26 The Ranger 8 p o s t f l i g h t  mission a n l a y s i s  meeting w a s  conducted 
a t  JPL wi th  r ep resen ta t ives  from RCA and NASA. 
Post  F l i g h t  Analysis Meeting, February 26, 1965, JPLRF 2-i995.) 

(Ranger V I 1 1  

M r .  W.E. Giberson, J P L  Surveyor P ro jec t  Manager, requested t h a t  
t h e  Ranger P ro jec t  select an  impact s i te  f o r  Ranger 9 " to  co- 
i nc ide  wi th  t h e  prime s i te  s e l e c t e d  f o r  Surveyor. . . . I '  (JPL,  
I O M  from W.E. Giberson t o  H.M. Schuweie r ,  February 26, 1965, 
JPLHF 2-2029. ) 

M r .  Oran Nicks, NASA Direc tor  of Lunar and Plane tary  F l i g h t  Pro- 
grams i n  OSSA, congratulated JPL Ranger Manager Bud Schurmeier 
on t h e  success  of Ranger 8: . . . t h e  consecut ive successes  
[Rangers 7 and 81 should preclude even t h e  c r i t i cs  from at- 
t r i b u t i n g  t h e  r e s u l t s  t o  luck. . . ." (NASA, let ter from O.W. 
Nicks t o  E.M. Schurmeier, February 26, 1965, JPLHF 2-143.) 

Feb. 27 The Ranger 9 Target  Se lzc t ion  Meeting w a s  he ld  a t  JPL wi th  par- 
t i c i p a t i o n  from Apollo and Surveyor personnel. 
mendation by a l l  p a r t i c i p a n t s  w a s  t h a t  a te rmina l  maneuver should 
be  performed i n  order  t o  r e a l i z e  t h e  f u l l  r e so lu t ion  c a p a b i l i t i e s  
of t h e  Ranger TV system. Various t a r g e t  suggest ions were con- 
s idered  and t e n t a t i v e  objec t ives  es tab l i shed:  

1. 

A general  recom- 

F i n a l  t a r g e t s  would be  i n  highland regions o r  o the r  areas 
of  s p e c i f i c  s c i e n t i f i c  interest such as areas where s u r f a c e  
outgassing w a s  r ecen t ly  observed. 

areas would be  chosen c l o s e r  t o  t h e  terminator.  

Pred ic ted  br ightness  a t  t h e  t a r g e t  area should be  be- 
tween 200 and 300 ft .- lamberts t o  avoid sa tu ra t ing  the 
more s e n s i t i v e  cameras. 

2. Because of previous accuracy of Racger f l i g h t s ,  t a r g e t  

3. 

(JPL, Ranger D Target Se lec t ion ,  p l an  presented t o  Homer N e w e l l  
i n  Washington, D.C. on March le, 1965, by H.M. Schurmeier, 
JPLHF 2-856. ) 

c 

4 
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During Ranger Block 111. Ranger 8underwent f i n a l  tests and assembly 
February opera t ions  a t  Building A0 and a t  t h e  ESA between February 3 and 

February 14 .  (The TV cameras were al igned and c a l i b r a t e d ,  t h e  
high ga in  antenna was i n s t a l l e d  and t e s t e d ,  and t h e  midcourse 
motor was fue led ,  e t c . )  Ranger 8 w a s  mated wi th  t h e  A t l a s  Agena 
boosters  a t  Launch Complex 1 2  on February 1 5  and completed pre- 
countdown tests through a c t u a l  launch on February 17. 
Space Programs Summary No. 37-32, Vol. VI, op. c i t . ,  2.) 

(JPL,  

Post  environmental i n spec t ion  of Ranger 9 w a s  conducted a t  t h e  
JPL SAF between February 1 and 10. Followinn NASA acceptance 
of t h e  spacec ra f t  on February 9, Ranger 9 w a s  shipped t o  Cape 
Kennedy on February 18, a r r i v i n g  on February 22. F i n a l  tes t  and 
assembly opera t ions  a t  Building A 0  and ESA occupied t h e  f i n a l  
days o f  t h e  month. (Ibid. ,  3: and, Space Programs Summary No. 37-32, 
Vol. I ,  op. c i t , ,  4-5.) 

- DSN. 
completed and became opera t iona l  on February 1, 1965. (NASA, 
1 3 t h  Semiannual Report t o  Congress, January 1 - June 30, 1965, 
GPO, Washington, D.C. 1966, 135.) 

The Deep Space Tracking S t a t i o n  a t  Canberra, Aus t r a l i a  w a s  

Mar. 1 Missiles and Rockets repor ted  t h a t  a computer system developed 
by D r .  Robert Nathan a t  JPL w a s  doubling t h e  r e s o l u t i o n  of 
Ranger luna r  photographs. The computer p i c t u r e  enhancement 
technique w a s  used t o  remove no i se  d i s t o r t i o n  which brought 

and Aeronautics,  1965: Chronology on Science,  Technology, and 
Pol icy,  SP-4006, Washington, D.C., 1966, 100-101.) 

a dramatic i nc rease  i n  resolut ion."  (Cited i n  NASA, Astronaut ics  I 1  

D r .  Gerard P. Kuiper, P r i n c i p a l  Inves t iga to r  on P ro jec t  Ranger, 
requested of JPL t h a t ,  before  h i s  own con t r ibu t ion  t o  t h e  Ranger 7 
experimenters '  r e p o r t  be  regarded i n  f i n a l  shape, h e  be  given t h e  
opportuni ty  t o  review t h e  manuscripts submitted by o t h e r  co- 
experimenters. (Le t t e r  from G.P. Kuiper t o  H.M. Schurmeier, 
March 1, 1955, JPLHP 2-2030.) 

Ed i to ra l i z ing  i n  Missiles and Rockets, W i l l i a m  Coughlin suggested 
a ' 'useful mission" f o r  which Ranger 9 might be  adapted: 
unso l i c i t ed  proposal  t o  NASA is  t h a t  Ranger be  employed t o  r e t u r n  
t o  Earth photographs of Earth from space. S a t e l l i t e s  have t o l d  
us t h e  Earth is 'pear  shaped' r a t h e r  than  round and t h a t  i t  draws 
a perhaps inv i s i i i l e  bu t  comet-like t a i l  a f t e r  i t  through space. 
Photographs of t h e  entire Earth globe as seen from space would 
have high s c i e n t i f i c  vaSue. 
unequalled. . , . 

"Our 

A s  a propaganda triumph, i t  would be  
t 11 
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Mar. 2 M r .  R.L. Heacock, M r .  E.A. Whitaker, and M r .  D.E. Willingham m e t  
a t  JPL  t o  e s t a b l i s h  a set  of prel iminary t a r g e t s  f o r  ganger 9, 
considering lunar  l i g h t i n g  c o n s t r a i n t s  and t h e  ob jec t ives  estab- 
l i shed  a t  t h e  Ranger experimenters meeting of February 27. Pre- 
lcminary se l ec t ions  were then  reviewed sepa ra t e ly  wi th  D r s .  Kuiper, 
Ufey, and Shoemaker. Resul t ing d i scuss ion  emphasized t h e  d i v i s i o n  
of cpinton on t a r g e t  p r i o r i t y ,  and t h e  f l n a l  recommendation t o  
NASA was a compromise accepted by a l l  Ranger experimenters:  

1. The f i r s t  two days of launch window (March 1 9 ,  20) were 
dropped from Consideration because no general  agreement 
w a s  reached. 

The f i r s t  choice was t h e  Crater Alphonsus on t h e  t h i r d  
day of t h e  launch window (March 2 1 ) .  

March 22). 

The t h i r d  t a r g e t  was t h e  Crater Kepler ( f i f t h  day, March 23). 

March 24) .  

of Grimaldi. 

2. 

3. The second t a r g e t  was t h e  Crater Copernicus ( fou r th  day, 

4. 

5. The f o u r t h  t a r g e t  w a s  t h e  Crater Ar is ta rchus  ( s i x t h  day, 

6. The f i f t h  and last Jay t a r g e t  was t h e  highland t e r r a i n  east 

(Plan presented t o  H.E. N e w e l 1  by H.M. Schurmeier on March 10,  1965, 
e n t i t l e d  "Ranger D Target Se lec t ion ,"  dated March 8, 1965, 4-5, 
JI'LHF 2-856. ) 

D r .  Thomas Gold, an astronomer a t  Cornel1 Universi ty ,  suggested 
t h a t  t h e  long, narrow rills and i r r e g u l a r  depressions on t h e  lunar  
su r face  could be caused by t h e  moon's surEace co l laps ing  i n t o  
crevasses  opened by g l a c i a l  i ce  hidden beneath t h e  dus t .  
a t t r i b u t e d  gent ly  rounded shapes t o  a s h i f t i n g  o f  s m a l l  p a r t i c l e s  
of su r f ace  ma te r i a l  by e l - ec t ros t a t i c  forces  which, on e a r t h ,  were 
inh ib i t ed  by t h e  atmosphere. 
- 1965, op. c i t , ,  104.) 

H e  

(NASA, Astronaut ics  and Aeronautics,  

Mar. 3 D r .  J.  Allen Hynek, Directbr o f  Northwestern Un ive r s i ty ' s  Dearborn i 

Observatory, submitted a proposal  t o  NASA f o r  t h e  Apol1.0 program 
c a l l i n g  f o r  t h e  a s t ronau t s  t o  erect a 12-inch te lescope  on t h e  
moon. 
t i n u e  automatical ly  t o  televise i t s  observat ions and r ad io  the  
da t a  back t o  ear th .  
Kansas C i t y  S t a r ,  March 3 ,  1965.) 

Once i n  opera t ion  and checked ou t ,  t h e  te lesco?e  would con- 

("Astronomer Wants Lens on t h e  Moon," 
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Mar. 4 T e s d f y i n g  before  t h e  House Committee on Science and Ai t ronau t i c s  , 
D r .  Homer E.  N e w e l l ,  NASA Associate  Administrator f o r  Space Science 
and ApTlications,  observed t h a t  t he  moon's s - i r face  d id  not  appear 
t o  be bard. But t h e  
su r face  seems t o  be s u f f i c i e n t l y  y i e ld ing  s o  t h a t  even boulders 
and rocks glancing o f f  i t  become buried." 
dus t  of some kind,  he s a i d ;  however he w a s  ' 'great ly  encouraged by 
the  f a c t  t h a i  t he  s u r f a c e  was r e l a t i v e l y  smooth." (Gene Bylinsky, 
"NASA Underestimated S o f t  Surface,'' The Houston Pos t  , March 7 , 
1965.) 

I n  testimony t h e  next  day, on March 5 ,  D r .  N e w e l l  a s s e r t e d  
t h a t  " the Rknger p i c t u r e s  represent  our  major s c i e n t i f i c  achieve- 
ment i n  1964. . . ." (NASA, Astronaut ics  and Aeronautics,  1965, 
op.  c i t . ,  108.) 

"On a hard su r face  w e  see rubble  and rocks.  

Evidence suggested 

Mar. 10  JPL informed NASA Headquarters of t h e  results of Ranger 9 t a r g e t  
d i scuss ions ,  w i th  t h e  Cratsr Alphonsus se l ec t ed  f o r  t h e  f irst  
at tempt  OEi t h e  t h i r d  day of launch window ( see  March 2 ,  1965). 
D r .  E. Shoemaker, howe.ver, continued t o  p r e f e r  Flammarion on t h e  
t h i r d  day. M r .  R.L. Heacock, JPL Manager of t h e  Lunar and 
Plane tary  Instrunients Sec t ion  of Space Science Divis ion and co- 
experimenter on P ro jec t  Ranger, urged NASA approval of the pro- 
posed highland sites, poin t ing  out  t h a t  " the  Ranger experimenter 
team was  not  s e l ec t ed  with the  i n t e n t  of only support ing o the r  
NASA programs, bu t  r a t h e i  t o  con t r ibu te  t o  man's t o t a l  knowledge 
of t h e  moon. . . . Two impacts i n t o  mare areas have c rea t ed  a 
bad impression i n  terms of t h e  Kanger's a b i l i t y  t o  provide u s e f u l  
[ s c i e n t i f i c ]  da t a ,  The cont r ibu t ion  t o  Apolla has been very 
valuable;  bu t  th is  is no t  genera l ly  recognizrd o r  appreciated.  . . . 
It seems only reasonable  f o r  NASA t o  a l low t'ie Ranger experimenters 
a f r e e  choice on this  last  mission. . . .'I (JPL, le t ter  from 
R.L. Heacock t o  N.W. Cunningham, March 9,  1955, JPLHF 2-2031; 
aI!d, "Rangzr D Target, Select ion,"  loc .  c i t . )  

M r .  Oran Nicks , NASA Direc tor  of Lunar and Plane tary  Programs, 
recommended t h a t  NASA adopt t h e  Ranger 9 t a r g e t  si tes submitted 
by t h e  experimenters who were seeking t c  determine with c e r t a i n t y  
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Mar. 10 whether vo lcanic  a c t i v i t y  w a s  p resent  on t h e  moon: 
cont  . March 21 Crater Alphonsus 

March 22 Crater Copernicus 
March 23 Crater Kepler 
March 24 Crater Aris tarchus 
March 25 Near Crater Grimaldi 

(NASA, memo froin O.W. Niclcs t o  H.E. N e w e l l ,  March 10,  1965, 
JPLHF 2-1517. ) 

JPL informed NASA t h a t  t h e  l o s s  of RF output  from t h e  Ranger 8 
transponder f o r  twenty-five minutes during midcourse maneuver w a s  
concluded t o  have stemmed from a s h o r t  caused by a f l o a t i n g  
p a r t i c l e ,  which was later dislodged when the  midcourse motor w a s  
f i r e d .  JPL  recommended t h a t  t h e  Ranger 9 t r ansmi t t e r  be f lotm 

r e q u a l i f i c a t i o n  of the  un i t .  (JPL, TWX from H.M. Schurmeier t o  
N.W. Cunningham, March 10,  1965, JPLHF 2-1997; see a l s o ,  I O M  
from S.A. Brunstein t o  H.M. Schurmeier, March 12,  1965, JPLHF 
2-1998, ) 

as is," r a t h e r  than delay one month f o r  complete disassembly and I t  

Mar. 1 2  D r .  Harold Urey, a Ranger co-experimenter and professor  a t  UC 

"Included i n  these  may well 
San Diego, suggested t h a t  most gf t h e  s tone  meteor i tes  found 
on e a r t h  or ig ina ted  on t h e  moon. 
be t h e  carbonaceous chrondr i tes  of t h e  O-rgueil tyyc and t h i s  
i nd ica t e s  t h a t  contamination of t h e  iaoor, wi th  t e r r e s t r i a l  water 
has occurred. . . . I 1  While t h e r e  w a s  no agreemelit on t h e  o r i g i n  
of the xoon i t s e l f ,  D r .  Urey observed t h a t  only two of t h r e e  
poss ib l e  o r ig ins  were now discussed:  (1) tile moon escaped from 
t h e  ea r th ;  o r  (2)  t h e  moon w a s  captured by i k e  ea r th .  D r .  Urey 
continued t o  favor  t h e  l a t t e r  hypothesis.  That t h e  moon might 
have coalesced a t  t h e  same t i m e  as t h e  e a r t h  w a s  no longer con- 
s idered .  (H. C. Urey, "Meteorites and :he Moon," Scie-ice, 
March 12, 1965, JPLHF 2-2057.) 

March 15 NASA OSSA informed Robert: Seamans J r . ,  Associate  Adminis t ra tor ,  
of  t h e  approved e:.perimenter-selected t a r g e t s  f o r  t h e  Ranger 9 

4 
3 

:I 
I -  

, .: 

f l i g h t  f o r  t h e  period March 21  t o  March 25, 1965. 
from H.E, Newell t o  R.C. Seamans, March 15,  1965, JYLHF 2-1518.) 
(See March 10, 1965.) 

(NASA, memo 

Mar. 1 6  NASA Associate  Administrator D r .  Robert Seamans Jr. announced a 
one day delay of t he  Gemini 3 manned space f l i g h t ,  from March 2'1 
t o  March 23, t o  prevent i n t e r f e rence  wi th  t h e  launch of Ranger 9 
during t h e  f i r s t  few days of t h e  lunar  launch window. Gemini 3 ,  
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Mar. 16  however, he ld  launch p r i o r i t y  on t h e  23rd and any p r a c t i c a b l e  
cont . d a t e  t h e r e a f t e r  f o r  t h e  remainder of t h e  week. ("Ranger Gets 

P r i o r i t y  by Day Over Gemini; Unions Told t o  Work," The Cocoa 
[F lor ida]  Tribune, March 16,  1965; TWX from E.E. Chris tensen,  
Di rec tor  of Mission Operations,  NASA, t o  JPL, et. a l . ,  March 16, 
1965, JPLHF 2-1999.) 

A Ranger 9 f i n a l  prelaunch s t a t u s  review was he ld  a t  AMR among 
rep resen ta t ives  of NASA, JPL ,  LeRC, and RCA. Ranger 9 w a s  
approved f o r  launch. (Ranger D S t a tus  Review a t  ETR, March 16, 
1965, JPLHF 2-2039; a l s o ,  NASA, memo from Y.W. Cunningham t o  
O.W. Nicks, March 19,  1965, JPLHF 2-1519.) 

Mar. 18 USSR's Voskhod 11, p i l o t e d  by Col. Pave1 Belyayev wi th  c o p i l o t  
L t .  Lol. Alexei Leonov, was launched from Baikonur Cosmodrome 
i n  Kazakhstan. During t h e  second o r b i t  L t .  Col. Leoncv c lad  i n  
a spacesui t  wi th  a l i f e  support  system and t e t h e r  stepped i n t o  
space and "successfu l ly  c a r r i e d  ou t  prescr ibed  s t u d i e s  and ob- 
serva t ions ,"  I n  Moscow "a Soviet  space o f f i c i a l  s a i d  ' t h e  tar- 
g e t  now before  us is t h e  moon, and w e  hope t o  reach  i t  i n  t h e  
n o t  too  d i s t a n t  fu tu re . '  I n  t h e  U . S . ,  a spaceman s a i d  glumly, 
' t h e  Russians upstage us  every t i m e . '  The remarks r e f l e c t e d  
con t r a s t ing  moods i n  the two count r ies  . .'I (Walter Su l l ivan ,  
"A Russian S teps  I n t o  Space," New York Times ,  March 21, '965; 
and, NASA, Astronaut ics  and Aeronautics,  1955, op. c i t .  , 131-132.) 

Mar, 19  I n  recogni t ion  cf t h e  f i r s t  closeup p i c t u r e s  of t h e  moon's sux- 
f a c e  returried by Ranger 7 ,  J P L  Director  D r .  W i l l i a m  Pickering 
w a s  awarded t h e  Robert H. Goddard Memorial TrGphy f o r  1964 by 
t h e  Nat ional  Spzce Club, i n  Washington, D.C. ( Ib id . ,  137.)  

M r .  H.M. Schurmeier, Ranger Pro jec t  Manager a t  JPL, w a s  awarded 
t h e  "Astronautics Engineer Award" f o r  1964 by t h e  Nat ional  Space 
Club, i n  Washington, D.C. 

Mar. 21-24 L i f t o f f  of Ranger 9, A t l a s  204D, Agena B 6007, occurred a t  1:37 p.ri~. 
PST from Cape Kennedy a f t e r  a normal countdown. 
had been reduced t o  two days,  f i r s t  f o r  t a rge t ing  cons idera t ions  and 
then  t o  accommodate t h e  scheduling of Gemini Mission GT-3 on March 
23.) Mission ob jec t ives  and content  were t h e  same as programmed f o r  
Ranger 6 ( see  January 30-February 2, 1964). Launch veh ic l e  perfor- 
mance w 2 s  exce l l en t ,  and Ranger 4 vas i n j ec t ed  i n t o  a very  accura te  
lunar  t r a n s f e r  t r a j e c t o r y  t h a t ,  uncorrected,  would impact zhe moon 
approximately 400 m i l e s  due nor th  of t h e  planned t a r g e t ,  t h e  Crater 
Alphonsus. 

(The launch pei iod 

Ranger 9 ' s  solar panels properly extended and normal 
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Mar. 21-24 c r u i s e  mode opera t ions  were es tab l i shed  four  hours a f t e r  launch. 
cont. Because of t he  p rec i se  t r a j e c t o r y ,  a midcourse co r rec t ion  

maceuver t o  a l t e r  Ranger 9 ' s  l i n e  of f l i g h t  d i r e c t l y  i n t o  t h e  
Crater Alphonsus w a s  i n i t i a t e d  th i r ty -e igh t  hours a f t e r  launch, 
on March 23 ,  i n s t ead  of t h e  normal s ix t een  hours. Turn commands 
from Goldstone t racking  s t a t i o n  were properby accepted and ac ted  
upon by t h e  spacecraf t .  
engine i g n i t e d  f o r  31 seconds, and by 5:33 a.m. PST Ranger 9 had 
s a t i s f a c t o r i l y  completed t h e  maneuver n::d re turned  t o  normal c r u i s e  
moae opzrat ions once again,  on course f o r  an  impact i n s i d e  t h e  
Crater Alphonsus--only four  m i l e s  from t h e  intended t a r g e t  po in t .  
A t  a press  conference a f t e r  t he  maneuver was accomplished, JPL 
Direc tor  D r .  W i l l i a m  Pickering assured r epor t e r s  t h a t  t h e  landing 
would take p lace  w e l l  o u t  of t he  shadow cast by t h e  towering peak 
i n  t h e  cen te r  of t h e  crater--a p o s s i b i l i t y  t h a t  had caused concern 
f o r  t h e  l o s s  of t h e  f i n a l  p i c tu re s  i f  t h e  spacec ra f t  passed i n t o  
t h i s  darkened region j u s t  before  impact. Later t h e  same mor 'ng 
JPL a l s o  announced t h a t  a t e l e v i s i o n  e l e c t r o n i c  scan converter  
would be t e s t e d  f o r  t h e  f i r s t  t i m e  which w a s  capable  of " t rans la t ing"  
t h e  s i g n a l  from t h e  1,153-lines-per-picture of t he  Ranger 9 TV 
system t o  t h e  s tandard 500-line p i c t u r e  used i n  commercial televisio, . .  
I f  successfu l ,  Dictures of t he  moon returned by Ranger 9 could be 
broadcast  l i ve  t o  t h e  :lation by the  t e l e v i s i o n  media. 

Fcr t h e  f i r s t  t i m e  i n  t he  Ranger P r o j e c t ,  as Ranger 9 neared 
the  moon on March 24, an  a c t i v e  terminal  maneuver w a s  initiated 
t o  a l i g n  t h e  camera a x i s  along t h e  impact v e l o c i t y  vec to r s  (cameras 
viewed t h e  moon d i r e c t l y  down the  l5ne of f l i g h t ) .  A t  3:58 a .m.  
PST,codes f o r  t h e  p i t c h  and yaw movements were s e n t  t o  Ranger 9 ,  
w e r e  acted upon, and by 5:31 a.m. PST, ha l f  an hour before  impact, 
t h e  spacecraf t  had assumed t h e  des i red  terminal o r i en ta t ion .  
Successful  conolet ion of t h i s  maneuver minimized image motion i n  
t h e  p i c tu re s  t o  follow, acd a l so  maxiidzed c.overage of the po in t s  
of i n t e r e s t  v i t h i n  Alphonsus. 

was ordered Tnto warmup--the unharpy milestone t h a t  spe l l ed  f a i l u r e  
f o r  Ranger 6. Almost i m e d i a t z l y  word followed t h a t  Goldstone was 
receiving p i c tu re s  from t h e  spacecraf t ,  and t h e  f i r s t  "l ive" close- 
up p i c tu re s  of t h e  moon f i l l e d  t e l e v i s i o n  screens  a t  JPL and around 
thc. nat ion.  
were returned from t h e  F-b camera, which w a s  equipped wi th  a 76 rm 
te le?hoto lens .  Now and Chan, however, p i c tu re s  from t h ?  F-a czmera 
equipped wi th  a wide angle  25 mv l e n s  would a l t e r n a t e  wi th  t h e  f u l l -  
scan camera. Transmissions fro111 Ranger 5 ,  t h e  1as.t spacecraf t  i n  
NASA's first. ambitious unmanned deep space program, ceased upon im-  
pac t  a t  6:08 a . m .  PST, on March 24, a f t e r  t ransmi t t ing  5,814 p i c tu re s  

A t  4:30 a.m.  PST t h e  inidcourse rocke t  

(Figure 65 .) 
Twenty minutes before  impact, a t  5:48 a m. PST, t he  TV system 

Most of t h e  p i c tu re s  se lec ted  f o r  t h e  scan converter  

, 
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Mar. 24 s c i e n t i f i c  interesr :  w a s  prompted by t h e  Soviet  astronomer 
cont . Kozyrev's observations of a cloud c f  dus t  o r  gas over t h e  

c e n t r a l  peak i n  1958. 
I n  response t c  quest ions from t h e  p re s s ,  D r .  Shoemaker 

commented t h a t  t h e  most s i g n i f i c a n t  f inding t o  r e s u l t  from 
these  most r ecen t  closeup p i c tu re s  of t h e  moon w a s  t h e  
apparent smoothness of t h e  crater w a l l s  and po r t ions  of 
t h e  crater f l o o r .  D r .  Kuiper added t h a t ,  i n  h i s  opinion, 
t h e  bearing s t r e n g t h  of t h e  lunar  su r face  w a s  on t h e  order  
of ''a few tons per  square foot." ("Ranger I X  P o s t - h p a c t  
[Experimenters] P r e s s  Conference," March 24, 1965, JPLHF 
2-2034b; a l s o ,  Richard West, "Pictures I n d i c a t e  Moon is 
Volcanic," Los Angeles T imes ,  March 25, 1965; and, K i m m i s ,  
"Ranger 9 Sends Back Best Photos of Moon," Chr i s t i an  Science 
Monitor, ?larch 25, 1965.) 

M r .  E a r l  D. Hilburn, NASA Acting Associate Administrator,  wired 
congratulat ions t c  JPL Director  D r .  W i l l i a a  Pickering: 
b r i l l i a n t  f i n i s h  t o  a most successful  program. 
congratulat ions t o  you, Bud [Schurmeier] and the  whole Ranger 
tern." (NASA, TWX from E.D. Hilburn t o  W.H. Pickering, 
March 24, 1965, JPLHF 2-2056.) 

"A 
Heartiest 

Mar. 25 President  Johnson issued a statement: 
"Ranger 9 showed the  world f u r t h e r  evidence of t h e  dramatic 
accomplishments of t h e  United States space team. Coming so 
c lose  a f t e r  yesterday 's  Gemini success,  t h i s  far-out photo- 
graphy reveals t h e  balance of t h e  United S t a t e s  space pro- 
gram. Steps toward t h e  manned f l i g h t  t o  t h e  m a n  have be- 
come rapid and coordinated s t r i d e s  as manned space maneuvers 
of one day are followed by d e t a i l e d  p i c t u r e s  of t h e  moon on 
the  next. I congratulate  t he  s c i e n t i s t s ,  t he  engineers,  t h e  
managers--private con t r ac to r s  as w e l l  as Government--all who 
made t h i s  Ranger sho t  and the SUCCESS of i ts  predecessors t h e  
g r e a t  space advances t h a t  they have been." 

("President Cheers Ranger's Success: Be A l s o  Announces Plans f o r  
Honoring Astronauts," New York Times, March 25,  1965.) 

A. New York T i m e s  e d i t o r i a l  declared t h a t :  
"The Ranger s e r i e s  [which] concluded yesterday r ep resen t s  t h e  
f i n e s t  type of space research a t  t h i s  s t a g e  of h i s to ry .  With 
no r i s k  t o  humm l i f e  and a t  r e l a t i v e i y  l i t t l e  cos t  as compared 
with the huge expenditures on the  Apcllo p ro jec t  fo? manned 
landing on the moon, t he  t h r e e  succcss fu i  Ranger f l i g h t s  have 
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Mar. 25 enormously expanded man's knowledge of t he  geography and 
cont . topography of e a r t h ' s  nea res t  neighbor. They have shown 

<---c l l ~ c ~ i i t ~ J l ~  e F'- fh2 g r e a t  value t o  science of space r e sea rch  
done wi th  in s t ruwnt -ca r ry ing  rockets .  

( E d i t o r i a l ,  "Eyes on t h e  M.,on," New York T i m e s ,  March 25, 1965.) 

D r .  Hom2r E, N e w e l l ,  NASA Associate Administrator f o r  Space Science 
and Ap$i.cations, s e n t  h i s  congratulat ions t o  Bud Schurmeier, JPL 
Ranger P ro jec t  Manager, and t o  a l l  members of t h e  p r o j e c t  a t  JPL. 
(NASA, let ter from H.E. N e w e l l  t o  H.M. Schurmeier, March 25, 1965, 
JPLHF 2-2033. ) 

Tass reported t h a t  s c i e n t i s t s  i n  t h e  Soviet  Union w e r e  making 
extensive use of Ranger 7 photographs t h a t  had been presented t o  
t h e  Pulkovo Observatory by NASA. Professor  Alexander Markov, 
who supervised study of t h e  photos,  informed a Tass  co responden t  
t h a t  t h e  photographs would be used t o  study the  s i z e  and d i s t r i -  
but ion of c r a t e r s ,  and t o  a s c e r t a i n  t h e  development of t he  luna r  
su r face  " i n  view of t h e  landing of spacec ra f t  on the  lunar  s u r f a c e  
planned f o r  t h e  near future." 
- 1965, op. c i t . ,  153.) 

(NASA, Astronautics and Aeronautics, 

Mar. 26 NASA Administrator James E. Webb b r i e fed  P res iden t  Johnson and h i s  
cabinet  on t h e  Ranger 9 mission. H e  informed t h e  P res iden t  t h a t  
Ranger 9 had pinpointed a t  least two p o t e n t i a l  hard landing areas 
on t h e  moon f o r  P r o j e c t  Apollo. "Later he t o l d  newsmen t h a t  be- 
cause of t h e  high r e so lu t ion  of t h e  p i c t u r e s ,  space expe r t s  'now 
know the re  are two spots--probably three--where we can land on t h e  
moon. ' I 1  

Times, March 26, 1965.) 
("Ranger Pinpointed Two Landing Areas on Moon," Los Angelzs 

President  Johnson awarded JPL Ranger P ro jec t  Manager Bud Schurmeier 
t h e  NASA Exceptional S c i e n t i f i c  Achievement Medal i n  ceremonies a t  
t h e  White House r o s e  garden. Gemini Astronauts V i r g i l  Grissom and 
John Young received t h e  NASA Exceptional Service Medal. 
S c i e n t i s t  t o  G e t  Medal f o r  Ranger Fedt , "  Independent (Pasadena), 
March 26, 1965.) 

("JPL 

During 
March 

JPL Mathematicians W.L. Sjogien and D.W. Trask reported t h a t  
ana lys i s  of Ranger 6 and 7 t racking d a t a  allowed var ious DSIF 
s t a t i o n  loca t ions  around the  world t o  be determined t o  w i t h i n  
1 0  meters i n  t h e  r a d i a l  d i r e c t i o n  normal t o  t h e  Ea r th ' s  s p i n  
.axis. The moon's r ad ius  had been found t o  be 3 km less than 
w a s  thought, and knowledge of i t s  mass had been unproved by 
an order of magnitude. 
Missiles and Rockets, March 22, 1965, p. 23.) 

("Ranger Pinpoints  DSIF S ta t ions , "  
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Pro jec t  Ranger: Terminal Events 

Apr. 1 JPL Ranger P ro jec t  Manager M r .  H.M. Schurmeier announced addi- 
t i o n a l  t e s t i n g  of t h e  Ranger Block 111 STM and PTM spacecraf t  
t o  eva lua te  Ranger 7, 8 and 9 RF transmission phenomena encoun- 
te red  a t  lunar  impact. Inves t iga t ions  w e r e  d i r ec t ed  toward an 
understanding of t h e  phenomena i t s e l f  and i t s  re l a t ionsh ip  t o  
p o t e n t i a l  su r f ace  bearing s t r eng th .  (JPI., I O M  from H.M. 
Schurmeier t o  Di s t r ibu t ioa ,  A p r i l  1, 1965, JPLHF 2-2035.) 

Apr. 5 M r .  N.W. Cunningham, NASA Ranger Program Manager, s e n t  h i s  own 
congratulatory message t o  H.M. Schurmeier a t  JPL: 

"I suspect  your desk is f i l l i n g  up wi th  congratulatory 
messages by t h i s  t i m e ;  however, I would l i k e  t o  add IIY 

cwn note  of thanks f o r  a job w e l l  done. It would be next  
t o  impossible t o  express i n  a letter my fee l ings  and depth 
of s a t i s f a c t i o n  f o r  t h e  t o t a l  t a sk  which you and t h e  Ranger 
team have performed. When I look back a t  some of the  low 
periods i n  t h e  Program and remember what I thought of our 
chances a t  t h a t  t i m e  ( p o l i t i c a l  as w e l l  as t echn ica l ) ,  I 
can now e a s i l y  conclude t h a t  t h e  success  w e  enjoy today w a s  
made poss ib l e  only by t h e  super ior  a b i l i t y  and extra 
e f f o r t s  pu t  f o r t h  by you and your e n t i r e  organization." 

(NASA, le t ter  from N.W. Cunningham t o  H.M. Schurmeier, Apr i l  5 ,  
1965, JPLHF 2-2036. ) 

Apr. 6 M r .  Donald E. Sowle w a s  appo-'nted Ass is tan t  Laboratory Director  
f o r  F inancia l  Management and Procurement a t  JPL. (JPL, I O M  
from A.R. Luedecke t o  Senior S t a f f ,  et. a l . ,  Apr i l  6, 1965, 
JPLHF 2-285. ) 

Apr. 8 Eastman Koiiak Company B i m a t  Film Processing w a s  used experimentally 
by JPL i n  d i g i t s 1  video processing of Ranger 9 photographs t o  
supply sc ience  users  wi th  dry pos i t i ve  and negat ive  p r i n t s  on the  
morning of March 24. The new B i m a t  f i lm  process was reconmended 
as a promising technique f o r  use i n  unmanned space p ro jec t s  where 
photographs were involved, although improved packaging and o ther  
developments were des i rab le .  (JPL, I O M  from F.C. B i l l i ngs ly  t o  
Di s t r ibu t ion ,  A p r i l  8, 1965, JPLHF 2-2037a; and, enclosure t o  
above, input  t o  Space Programs Summary No. 38-33, Vol. I V ,  
JPLHF 2-2037b. ) 

I n  an interview a t  Rice Universi ty ,  D r .  Eugene Shoemaker defended 
t h e  c o s t s  of Ranger Program. (Noe Perez,  "Ranger Shots Cost 
Defended: 
1965.) 

One Success not  Enough," The Houston Pos t ,  A p r i l  8 ,  
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Apr. 15-16 World s c i e n t i s t s  m e t  f o r  a s p e c i a l  conference on t h e  "Nature 
of t h e  Surface of t h e  Moon'' sponsored by t h e  I n t e r n a t i o n a l  
Astronomical Union and NASA GoddarG Space F l igh t  Center a t  
Greenbelt ,  Maryland. D r .  Boris J. Levin,of t h e  Soviet  Academy 
of Sciences, s a i d  t h a t  s t u d i e s  based on r ad ioac t ive  emissions 
from meteor i tes  and on o the r  l una r  d a t a  i n d i c a t e  t h a t  t h e  i n t e r i o r  
of t h e  moon p a r t i a l l y  melted several b i l l i o n  years  a f t e r  t h e  
formation of t h e  body. D r .  Levin continued t o  be l i eve  t h a t  t h e  
moon w a s  formed simultaneously wi th  t h e  e a r t h  bu t  w a s  not or ig-  
i n a l l y  a p a r t  of t h e  ear th .  D r .  Bruck Hapke, of Cornel l ,  sug- 
gested a lunar  su r face  wi th  d u s t  resembling baking powder, which 
would s t i c k  t o  an a s t ronau t  l i k e  f lou r .  D r .  A. Dol l fus ,  of t h e  
P a r i s  Observatory, bel ieved t h a t  t h e  moon's po lar ized  l i g h t  most 
nea r ly  resembled r e f l e c t i o n  from broken l ava  o r  vo lcanic  ash.  

s t a t e d  t h a t  Ranger had provided t h e  lunar  topographical  da t a  
necessary t o  confirm t h e  design of t h e  Apollo lander ,  and t h a t  
Surveyor would fu rn i sh  t h e  remaining information on t h e  bear ing 
s t r e n g t h  of t h e  moon's surface.  However, M r .  Ewan A. Uhi taker  
presented a paper f o r  D r .  Gerard P. Kuiper of t h e  Lunar and 
Plane tary  Labortltory a t  t h e  Universi ty  of Arizcna i n  which 
D r .  Kuiper concluded t h e  lunar  s u r f a c e  had a bear ing s t r e n g t h  
between one and two tons  per  square f o o t ,  based on d a t a  re turned  
from Ranger 9. D r s .  Harold Urey and Thomas Gold took except ion 
t o  D r .  Kuiper 's  content ion,  s t a t i n g  that- t h i s  f i g u r e  w a s  much 
too  high. D r .  Gold s a i d  t h a t  a f t e r  ana lys i s  of Ranger 9 photo- 
graphs h e  would n o t  da re  t o  land on t h e  moon's sur face .  D r .  Urey 
concurred, s t a t i n g  t h a t  t he  2anger 9 photographs "scared me morel' 
than d a t a  from preceding f l i g h t s  due t o  so  much evidence of a 
co l laps ing  su r face  and s inking craters. D r .  Eugene Shoemaker 
of t h e  U. S. Geological Survey i-espmded t h a t  "not everybody is 
scared," and t h a t  chances t h e  maon's su r face  w a s  indeed too  s o f t  
f o r  t h e  f i f teen- ton  Apollo lander  w a s  "almost vanishingly remote." 

a t  t h e  conference. D r .  Gold la ter  quoted a f r i end  who had s t a t ed :  
"The Ranger p i c tu re s  are l i k e  a mir ror  and everyone sees h i s  own 
theo r i e s  r e f l e c t e d  i n  them." ("Lunar Debate S t i l l  Rages Desyi te  
Ranger," Aviation Week, Apr i l  26, 1965, 34; N E a l  Stani'ord, "Moon 
Experts Disagree i n  'Reading' Ranger Photos," The Chr i s t i an  Science 
Monitor, AprFl 26, 1965; Howard Simons, "17,259 Photos F a i l  t o  
Promise Safe  Landing," The Washinpton Pos t ,  Apr i l  16,  1965; Gerard 
P. Kuiper, "Preliminary Determination of t h e  Bearing Strength of 
t h e  Floor of t h e  Crater Alphonsus," undated, JPLHF 2-663; and, "Talk 
of t h e  Town," The N e w  Yorker, May 8, 1965, 35.) 

D r .  John Clark,  NASA Direc tor  of Space Sciences i n  OSSA, a 

No genera l  consensus on t h e  na ture  of t h e  moon w a s  apparent  
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Apr. 21 A Ranger 9 Post  F l i g h t  Analysis Meeting and t h e  f i n a l  Ranger 
Quarter ly  R e v i e w  were he ld  a t  JPL. 
by r ep resen ta t ives  from L e w i s  Research Center,  DSN, 2nd t h e  
spacecraf t  area, 
P o s t  F l i g h t  Analysis meeting w e r e :  (1) although a te rmina l  maneuver 
w a s  employed on Ranger 9,  t h e  spacecraf t  remained on s o l a r  power, 
and only 11% of t h e  b a t t e r y  capac i ty  w a s  used; (2) gas  requi red  
by t h e  a t t i t u d e  con t ro l  system w a s  s o  neg l ig ib l e  i t  could n o t  be 
measured. 
r a n  between f i v e  and s i x  years ;  (3) launch veh ic l e  i n j e c t i c n  
guidance f o r  t he  RA-9 mission w a s  s o  accura te  t h a t  t h e  midcourse 
maneuver could have been postponed t o  s i x t y  hours a f t e r  launch 
( f i v e  hours before  impact) wi th  f u l l  midcourse co r rec t ion  capab i l i t y .  
("Ranger I X  P o s t f l i g h t  Analysis Meeting," Apr i l  21, 1965, JPLHF 
2-2002; JPL,  I O M  from H.M. Schurmeier t o  Di s t r ibu t ion ,  May 11, 
1955, JPLHF 2-2041; and, NASA, OSSA R e v i e w  of May 6, 1965, 

Both meetings ware a t tended  

Among t h e  more i n t e r e s t i n g  f ind ings  of t h e  

E s t i m a t e s  of spacec ra f t  l i f e t i m e  basad on gas  consumed 

JPLHF 2-1505. ) 

D r .  Homer E. N e w e l l ,  NASA Associate  Administrator C - Space 
Science and Applicat ions,  w a s  named among t e n  outs tanding 
Federal  Government employees chosen by t h e  Nat ional  Civil- 
Service League t o  r ece ive  Career Service Awards. (NASA, Astro- 
nau t i c s  and Aeronautics,  1965, op. c i t . ,  194.) 

The USAF Aeronautical  Chart and Information Center (ACIC) s u b  
mi t ted  a proposal t o  JPL t o  produce a series of  Ranger 8 and 9 
topographical  c h a r t s  based on t h e  photographs returned.  
from R.W. Carder, Technical Planning Div is ion  of t h e  Aeronaut ical  
Chart and Information Center,  Apr i l  21, 1965 enclosing proposal  
dated Apr i l  20, 1965, JPLHF 2-2003.) 

(Le t te r  

Apr. 30 NASA awarded a $300,000 g ran t  t o  t h e  Department of t h e  Interio:-'s 
Bureau of Mines f o r  a research  program on t h e  p o t e n t i a l  u se  of 
lunar  materials t o  support  explora t ion  of t h e  moon by man. 
Astronaut ics  and Aeronautics,  1965, OQ. c i t .  , 209.) 

(NASA, 

May 6 Steps t o  speed Ranger d a t a  processing i n  support  of P ro jec t  
Surveyor were es tab l i shed  a t  JPL.  (JPL, I O M  from C-. Sni th /  
R. Nathan t o  E.R. Lawrence, May 6, 1965, JPLHF 2-2040.) 

May 9 The Soviet  Union successfu l ly  launched a 3,254-1b. U ~ C O ~  probe, 
Luna V. A Tass announcement ind ica ted  t h a t  Lma V would s o f t -  
land on the  moon and t ransmit  d a t a  t c t  ea r th .  Three days l a t e r ,  
on May 1 2 ,  Luna V impectra t h e  moon and was destroyed: " instead 
of a gain: thc "nussians su f fe red  a well-publicized l o s s ,  
reminiscent of t he  American f a i l u r e s  i n  t h e  ea r ly  Ranger moon 





1965 

May 9 shots .  For NASA o f f i c i a l s  t h e r e  was another  plus .  They expect 
cont.  t o  f ind  i t  easier t o  convince Congress t h a t  t h e  exhaust ive pre- 

f l i g h t  tests of t h e  Surveyor a r e  j u s t i f i e d . "  ("Lunik F a i l u r e  
S t i r s  no Sadness i n  Capi ta l , "  Los  Angeles T i m e s ,  May 1 4 ,  1965; 
Vincent Eruce, "Lunik F a i l s  i n  Attenpt  a t  Sof t  Moon Landing," 
Los Angeles T i m e s ,  Mpy 1 3 ,  1965.) 

May 1 2  A Ranger Experimenters Meeting w a s  held a t  JPL. 
reached t h a t  Robert Nathan's d i g i t a l  computer technique f o r  
removing coherent no i se  i n  Ranger photographs w a s  super ior  t o  
a similar analog technique, and t h e  d i g i t a l  technique was 
adopted f o r  processing se l ec t ed  photographs i n  t h e  Ranger 
a t l a s e s .  .4 d a t e  of September 1 3 ,  1965 w a s  e s t ab l i shed  f o r  
d i s t r i b u t i o n  of t h e  completed Ranger 8 and 9 Experimenters 
Report. 
a t  JPL ,  May 12,  1965, JPLHF 2-2042.) 

A dec is ion  was 

((JPL, Minutes of t h e  Ranger Experimenters Meeting 
(See  February 10, 1905.1 

May 14 The Einal Ranger Block I11 Biweekly S ta tus  Report was issued 
by JPL. The remaining closeout  t a sks  f o r  P r o j e c t  Ranger con- 
s i s t e d  of :  (1) completion of Ranger Reports,  (2) s to rage  and 
d i s p o s i t i o r  Jf Ranger hardware, and (3) record consol idat ion 
and d i spos i t i on .  ((Ranger Block I11 Biweekly S ta tus  Report, 
F!ay 14, 1965, JPLHF 2-2005.) (Figure 68.) 

May 18 JPL Ranger P ro jec t  Manager H.M. Schurmeier requested t h a t  Ranger 
con t r ac t  e f f o r t  a t  RCA be extended beyond t h e  May 30 cutoff  d a t e  
i n  support  of i nves t iga t ions  of t h e  TV s i g n a l  t ransmission per- 
formance during impacts t h a t  could be  r e l a t e d  t o  t h e  i n t e r a c t i o n  
of t h e  spacecraf t  and the  lunar  su r face ,  i nd ica t ing  lunar  sur face  
proper t ies .  (JPL, I O M  from H.M. Schurmeier t o  R. S e r l i n ,  
May 18, 1965, JPLHF 2-2044.) 

May 19 M r .  C l i f fo rd  Nelson, NASA Lunar Orbi te r  P r o j e c t  Manager a t  
Langley Research Center, extended h i s  thanks t o  J P L  f o r  Ranger- 
r e l a t e d  ass i s tance :  

"I should also l i k e  t o  thank you f o r  t h e  i n v i t a t i o n s  
extended t o  Lunar Orb i t e r  P ro jec t  personnel  t o  p a r t i c i p a t e  
i n  t h e  Ranger 8 and 9 missions.  
experience gained by our people during these  missions 
w i l l  con t r ibu te  g r e a t l y  i n  t h e  formulat ion of mission 
procedures f o r  t he  Lunar Orbiter." 

The knowledge and 

(NASA, memo from C.H. Nelson t o  H.M. Schurmeier, May 1 9 ,  1965, 
JPLHF 2-2045. ) 

May 24 P ro jec t  Ranger hardware inventory w a s  completed. (NASA, memo 
from N.W. Cunningham t o  O.W. Nicks, May 24, 1965, JPLHF 2-1521.) 
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May 26 NASA Headquarters approved add i t iona l  t e s t i n g  a t  JPL and RCA 
beyond May 30 i n  slipport cf t h e  TV s i g n a l  i nves t iga t ion .  
(See May 18, 1965.) 

May 28 JPL issued Modif icat ion No. 56 t o  RCP, Contract No. 950137 f o r  
cont inulna inves t iga t ions  of Ranger TV s i g n a l  c h a r a c t e r i s t i c s  
a t  impact. Period covered was June 1 through June 30, 1965. 
(JPL, I O M  from G.E. Nichols t o  R. S e r l i n ,  Ju ly  1. 1965, JPLHF 
2050a. ) 

Duriilg 
May 

I n  a r e p r i n t  of a speech "Objectlves of t h e  Space Program, 
de l ivered  a t  Mount S t .  Mary's College, D r .  Lee A. DuBridge, 
Pres ident  of Caltech, a s se r t ed  "we do know one thing:  t h a t  
scientific research  which has  been aimed a t  purely p r a c t i c a l  
problems, though i t  o f t e n  has been of g r e a t  va lue ,  has  over 
a long run  been of less v s l u e  i n  producing wholly new th ings  
than  has  t h e  research aimed so1el.y a t  t h e  extension of knowkdge. 
The extension of man's knowledge i s  t h e  b a s i s  and t h e  over r id ing  
purpose of t h e  space explora t ion  program." 
May 1965, 12.) 

(JPL Lab-Oratory, 

June 3-7 NASA's Gemini I V  w a s  successfu l ly  launched on a four-day 
e a r t h  orb i ta l .  mission. Edwzrd H, White became t h e  f i r s t  
Americaii t o  leave h i s  spaceship and "walk" i n  ou te r  space 
during the f l i g h t .  (NASA, Astronautccs and Aeronautics,  - 1965, op. c i t . ,  265.) 

June 7 JPL Ranger P ro jec t  Manager H.N. Schuimeier announced an 
a d d i t i o n a l  series of tests aimed a t  def in ing  t h e  spacec ra f t /  
TV system performance a t  l una r  impact. (JPL, IOM from H.M. 
Schurmeier t o  Di s t r ibu t ion ,  June 7,  1.965, JPLHF 2-2047.) 

June 8 The Soviet  Union launched Luna V I  toward t h e  moon i n  a purported 
s o f t  landing attempt.  Two days l a te r ,  or; June 10 ,  Tass announced 
t h a t  Luna V I  would miss t h e  moon by 100,000 miles due. t o  a f a i l u r e  
t o  accomplish t h e  planned midcourse cor rec t ion .  
Tries f o r  Sof t  Moon Landing,'' 50s Anaeles T i m e s ,  June 9,  1965; and 

June 11, 1965.) 

(''Russia Again 

Switch F a i l u r e  Causes Lunik 6 t o  Miss Moon," ,Los Angeles Ti=, II 

Ju ly  2 JPL  fssued a "Summary Report" on t h e  r e s u l t s  of t h e  RCA and JPL 
s t u d i e s  of Ranger iinpact phenomena. 
Report," Ju ly  1, 1965, JPLHF 2-205Ob; a l s o ,  JPL; I O M  from R. S e r l i n  
t o  G.E. Nichols,  Ju ly  6, 1965, JPLHF 2-2049.) 

(G.E. Nichols,  "Summary Memo 
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Ju ly  5-18 S p e c i a l i s t s  from several s c i e n t i i l c  d i s c i p l i n e s  convened f o r  a 
Summer Study at Woods Hole, Massachusetts, sponsored b-- t he  
Space Science Board of t h e  Nat ional  Academy of Sciences and by 
NASA. 
Direct ions f o r  t he  Future,  re leased  la te r  i n  t h e  year.  Af t e r  
de l ibe ra t ion  t h e  group recommended t o  NASA "planetary explora t ion  
as the  most rewarding s c i e n t i f i c  ob jec t ive  f a r  t h e  1970-1985 
period. 
between lunar  and planetary programs. . . . (page iii) 
(See June 1 7  - August 10, 1962.) 

The r e s u l t s  of t h i s  Summer study appeared i n  Space Research: 

I n  pursuing t h i s  goal  w e  recommend a reasonable balance 
I1 

Ju ly  13 Under terms of the  revised NASA cont rac t  NAS7-100 wi th  Caltech for 
t he  operat ion of t h e  Jet Propulsion La-boratory, NASA OSSA con- 
cluded t h e  f i r s t  semiannual performance evaiuztio?. of JPL. 
Pr0-jt;L-C Ranger w a s  r a t ed  "cutstanding." 
t c  H.E. N e w e l l ,  July 13, 1965, JPLHF 2-1731.) 

(NASA, memo from 0.W. Nicks 

Ju ly  14 Mariner IV approached wi th in  5,500 m i l e s  of Mars and took t h e  
f i r s t  closeup p i c tu re s  of t he  p lane t .  
were t ransmit ted t o  e a r t h  during the next three days. 
computer enhancement t o  e l imina te  coherent no ise ,  developed f o r  
Pro jec t  Ranger, w a s  a l so  employed i n  processing Mariner IV 

A t o t a l  of 2 1  photographs 
D i g i t a l  

p ic tures .  (KPSA, Astroiiautics arrd Aermaut ics ,  1965, op. c i t . ,  
336. ) 

Ju ly  18 The Soviet  Union launched Zond 111 i n t o  a h e l i o c e n t r i c  o r b i t .  
The f i r s t  clear p i c tu re s  of t h e  f a r  s i d e  of t h e  moon, taken by 
Zond 111, were released on August 20. ( Ibid. ,  337. )  

Ju ly  19-31 A Lunar Exploration and Science Conference w a s  conducted by 
NASA a t  Falmouth, Massachusetts, i m c d i a t e l y  following completion 
of t he  Space Science Summer Study a t  Woods Hole, Massachusetts 
(see Ju ly  5-18, 1965). The conference w a s  conducted by t h e  NASA 
OSSA Manned Space Science Coor l ina t ing  Committee, es tab l i shed  t o  
advise W i l l i s  B. Foster ,  Director  of t he  Manned Space Science 
Program, OSSA, of a sound, s c i e n t i f i c  explorat ion program f0.r the  
moon. 
consisted of one member from each of t h e  SSSC subcommittees, and 
one from ezch of t h e  seven d isc ip l ine-or ien ted  SSSC Working GroVJps.) 
Conference rscommendations f o r  lunar  explora t ion  W B ~ C  divided au.ong 
planned miss iow : Apollo, Lunar Orbi te r ,  Apollo Extension System 
(AES)--@.4niied Lunar Orbi te r ,  NX-Hanned SurfLLe, and Post AES. 
( U S A ,  5P-88, NASA 1965 Sumnier Conference on Lunar Exploration and 
Science, Palmouth Xassachusetts,  Ju ly  19-31, 1965, 1 and 7.)  

(Members of t h e  Manned Space Science Coordinating Comrnittee 



Ju ly  22 M r .  H.M. Schurmeier, forner  Ranger P r o j e c t  Manager, w a s  named 
by JPL BS Voyager Deputy P r o j e c t  Manager and Voyager Capsule 
Sys t e m s  Manager. 

Ju ly  28 JPL issued a d e t a i l e d  operat ing plan f o r  support  of f l i g h t  
p r o j e c t s  by t echn ica l  d i v i s i o n s  which e s t ab l i shed  f i rm pro- 
cedure f o r  a l l  d i v i s i o n  and p r o j e c t  personnel involved i n  
supporting p r o j e c t  a c i i v i t i e s  a t  tiie Zabozatoq.  (.??L, IO?! 
from A.R. Luedecke t o  Di s t r ibu t ion ,  J u l y  28, 1965, JPLHF 
2-424. ) 

July 29 D r .  Gerard P. Kuiper, Ranger P r i n c i p a l  I n v e s t i g a t o r ,  recom- 
mended t h a t  JPL s l i p  t h e  deadl ine f o r  submitt-ing manuscripts 
f o r  t h e  Ranger 6 and 3 experimenters r e p o r t  i n  view of t h e  
s e r i o u s  d i f f e rences  of opinion s t i l l  i n  evidence among Ranger 
experimenters. (Letter from G.P. Kuiper t o  H.M. Schurmeier, 
Ju ly  29, 1965, JPLHF 2-2051.) 

Aug. 6 JPL accorded a delay i n  the  submit ta l  deadl ine f o r  manuscripts 
f o r  t h e  Ranger 8 and 9 e x p e r i m s t e r s  r e p o r t  t o  September 7,  
1965. (JPL, letter from H.M. Schurmeier t o  G.P. Kuiper, 
August 6, 1965, JPLHF 2-2052. ) 

Aug. 9 JPL issued EPD 302, Space F l i g h t  Operations Memorandum, 
Rangers V I 1 1  and IX. 

Aug. 25 George Nichols of JPL presented a b r i e f i n g  t o  NASA OSSA 2nd OMSP 
personnel i n  Washington, D.C. on t h e  r e s u l t s  of t h e  Ranger dynamic 
impact scudies.  (NASA, letter from O.W. N i c k s  t o  A.R. Luedecke, 
September 23,  1965, JPLHF 2-2053.) 

Sept. 27 NASA OSSA and OFISF issued a Lunar Exploration Plan t o  guide 
f u t u r e  experiment s e l e c t i o n  and develzpment i n  t h e  mar-.ed and 
unmanned lunar  program. The broad program w a s  designated to:  

environment, composition and gross body p r o p e r t i e s  
and a s su re  t h e  timely a n a l y s i s  of t h e  dbta. 

e s t a b l i s h  observator ies  and l a b o r a t o r i e s  f o r  long- 
term s c i e n t i f i c  i nves t iga t ions .  

extended lunar  operat ions,  f u t u r e  i n t e r p l a n e t a r y  
explorat ion,  and terrestrial purposes. 

1. Obtain information from t h e  moon t o  determine i ts  

2. U t i l i z e  the unique c h a r a c t e r i s t i c s  of t h e  maon t o  

3. Determine i f  lunar  resources should b e  used f o r  

P ro jec t  Ranger was deemed a success by providing t h e  f i r s t  
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Sep t .  27 
cont . 

"de ta i l ed  look a t  t h e  f e a t u r e s  on t h e  su r face  which could not 
be resolved by Earth-based te lescopes.  As a r e s u l t  of t h e  Ranger 
photographs, w e  now know t h a t  t h e r e  are areas on t h e  luna r  sur- 
f a c e  where t h e  roughness does not  exceed t h e  design parameters of 

H.E. N e w e l l ,  September 27, 1965, pp. 1 and 4 ,  JPLHF 2-853.) 
t h e  Apollo landing gear.  . . . 11 (NASA, memo from G. Mueller t o  

O c t .  4-7 Soviet  Luna VI1 was success fu l ly  launched on a lunar  t r a j e c t o r y .  
The 3,318-pound payload w a s  intended as a l u n a r  s o f t  landing 
vehicle .  
group a t  J o d r e l l  'dank reported t h a t  Luna V I 1  had reduced i ts  
speed near t h e  moon, i n d i c a t i n g  t h a t  r e t ro rocke t s  had been 
f i r e d .  The spacec ra f t  apparent ly  experienced a landing system 
f a i l u r e  and ceased ope ra t ion  upon impact. (W. Shelton, Soviet  
Space Exploration, The F i r s t  Decade. Kew York: Washington 
Square Press ,  Inc., 1968, 221.) 

Some eighty hours la ter  t h e  B r i t i s h  r a d i c  astronomy 

Nov. 16-18 A National Conference on Spacecraf t  S t e r i l i z a t i o n  Technology w a s  
held a t  Caltech. 

Dec. 2 NASA d i r e c t e d  JPL t o  dispose of a l l  inventor ied Ranger hardware 
s i n c e  NASA programming d i d  not  include t h e  p o s s i b i l i t y  of another 
Ranger mission. (NASA, letter f r o n  O.W. Nicks t o  A.R. Luedecke, 
December 2,  1965, JPLHF 2-1524.) 

Dec. 3-6 Soviet  Luna VIP1 w a s  success fu l ly  launched on a luna r  t r a j e c t o r y .  
(See October 4-7, 1965.) 
veh ic l e s ,  Luna VI= r e t r o r o c k e t s  w e r e  a l s o  observed t o  have f i r e d  
as t h e  c r a f t  approached t h e  moon t h r e e  days later.  
transmission was  received a f t e r  impact, i nd ica t ing  another landing 
system f a i l u r e .  (Soviet  Space Exploration, The F i r s t  Decade, 
op. cj.t., 222.j 

F i f t h  i n  a series of Soviet  s o f t  landing 

No r a d i o  

Dec. 8 NASA Headquarters requested t h a t  JPL ob ta in  remaining manuscripts 
f o r  t h e  Ranger 8 and 9 experimenters Report ( D r s .  Kuiper and 
Shoemaker) by December 15 o r  e s t a b l i s h  "acceptable wrangements . . . 
f o r  t h e  completion of t h e  report." 
Cunningham t o  H.M. Schurmeier, December 8, 1965, JPLHF 2-2054.) 
The Ranger 8 and 9 missiori an3 experimenters r e p o r t s  (JPL Technical 
Report No. 32-800, P a r t s  I and XI) were p r i n t e d  and r e l eased  on 
March 15,  1966. 

(NASA, let ter from N.W. 
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Dec .  28 NASA Associate  Administrator f o r  Space Science and Applicat ions 
Homer E. Newell d i r ec t ed  a let ter t o  JPL Direc tor  W i l l i a m  H. 
Pickering: "As 1965 draws t o  a c lose ,  I wish t o  express t o  you 
and t h e  JPL team my apprec ia t ion  f o r  t h e  s t rong  support  given t h e  
space sc i ence  and app l i ca t ions  program by the  Laboratory during 
the  p a s t  year .  

during 1965. The h i s t o r y  hooks of t h e  f u t u r e  w i l l  write of t h e  
space f i r s t s  that  t h e  Jet Propulsion Laboratory achieved during 
t h i s  p a s t  year ,  and you a l l  may take  j u s t i f i a b l e  p r i d e  i n  your 
ind iv idua l  shares  i n  those  accomplishments." 
H.E. N e w e l 1  t o  W.H. Pickering,  December 28, 1965, JPLHF 2-148.) 

I p a r t i c u l a r l y  wish t o  commend a l l  of you on t h e  ---- Ic;uIorI-yIc lr ih ln ,  au+,,Lss 0 r . n - n  of the Rasgcr a d  Marher Programs achieved 

(NASA, le t ter  from 
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RANGER PERFORMANCE HI STORY 

FLIGHT - 
BLOCK I 

I 

I1 

BLOCK I1 

111 

IV 

V 

BLOCK Ill 

VI 

VI I 

Vlll 

iX 

BLOCK IV -- 
BLOCK V 

LAUNCH DATE LAUNCH VEHICLE SPACECRAFT 

8-23-6 1 

11-18-61 

1-26-62 

4-23-62 

10-18-62 

1-30-64 

7-28-64 

2-17-65 

3-2 1-65 

CANCELLED 

CANCELLED 

0 

0 

0 

0 

e 

e 

e 

0 

0 

+ 

0 

0 

0 

6 

e 

0 

0 

PRIMARY EXPERIMENT 

+ 
+ 

+ 
+ 
+ 

LEGEND 

SUCCESS 

0 FAILURE 

0 PARTIAL SUCCESS ACHIEVED THkOUGH EXERCISE OF IMPORTANT SPACECRAFT SYSTEMS 

+ NOTEST 

c 
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RANGEP, iiijANClAL HISTORY 
AS OF JANUARY 31,1971 
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I 200 

TOTAL OBLIGATIONS: 

TOTAL OBLIGATIONS: 
BLOCK I .  II. & I l l  

- 71.211 

100 

80 

59.4117 1 . 

TOTAL OBLIGATIONS: 
L55.4ifJ BLOCKS i & I I  

I I 
I A S  I O N  DI  J Fh l  1 Ah! J l  J A S  I O N  01 J FM I A M  J I J A S  I O N  D I J F M  I Ah1 J 
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5 2 1  CY 1963 CY 1964 I CY1965 

0 

LEGEND (ALL FIGURES EXCLUDE LAUNCH VEHICLES AND DSN DEVELOPMENT AND OPERATIONS1 

*---**..**- CUhlULATlVE CONGRESSIONAL APPROPRIATIONS FOR PROJECT RANGER RESEARCH AND DEVELOPMEN1 
ISOURCE: NASA FINANCIAL MANAGEMENT DIV IS ION - BFN 

CUMULATIVE OBLIGATIONS, RANGER BLOCKS I & II 

CUMULATIVE OBLIGATIONS, RANGER BLOCKS I. I I .  & I l l  

CUMULATIVE OBLIGATIONS, RANGER BLOCKS I THROUGH V 

JPL ESTIMATE OF COST TO COMPLETION FOR RANGER BLOCKS I AND II (SOURCE: 
ISSUED AT *: THIS FIGURE INCLUDED LAUNCH VEHICLE COSTS1 

(SOURCE: JPL RANGER PROKCT OFFICE RECORDS, NASA - BFAJ 

(SOURCE: JFL RANGER PROJECT OFFICE RECORDS, NASA - BFAJ 

-9- 

U ~ l u l l u U U l l  

ISOURCE: JPL RANGER PROJECT OFFICE RECORDS, NASA - B F N  

JPL RANGER PROJECT DEVELOPMENT PLAN 

.-*-*-*-.- JPL ESTIMATE OF COST 10 COMPLETION FOR RANGER BLOCKS I ,  II, AND Ill (SOURCE: JPL RANGER PROXCT DEVELOPMENT 
PLAN, SUPPLEMENT A, ISSUED AT ': SUBSEQUENT ESTIMATES OF COST TO COMPLETION FOR RANGER BLOCKS I V  AND V ARE 
EXCLUDED AS FLIGHTS WERE CANCELLED1 

NOTE: LAUNCH VEHICLE PROCUREMENT OBLIGATIONS FOR PROKCT RANGER, BLOCKS I THROUGH V. ESTIMATED AT S 9 5 . a  MILLION 
(SOURCE. JPL RANGER PROJECT OFFICE RECORDS1 
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APPENDIX I: Ranger Spacecraf t  Major Subcontractors 





RANGER SPACECRAFT MAJOR SUBCONTRACTORS 

Block I 

American Missile Products Co. 
Lawndale, Ca l i fo rn ia  

Consolidated Systems Corp. 
Monrovia, Ca l i fo rn ia  

Eagle Picher Company 
Jop l in ,  Missouri 

Hoffman E lec t ron ic s  Corp. 
E l  Monte, Ca l i fo rn ia  

Motorola, Inc. 
Scot tsdale ,  Arizona 

Nortronics 
Div. of Northrop Corp. 
Hawthorne, Ca l i fo rn ia  

Spectrolab 
Div. of Textron 
North ZIollywood, Ca l i fo rn ia  

S t a t e  University of Iowa 
Iowa City,  Iowa 

Texas Instrument 
Apparatus Division 
Dallas, Texas 

United Electrodynamics 
Pasadena, Ca l i fo rn ia  

Telemetry encoders, power switching 
and l o g i c  assembly 

Lyman Alpha te lescope 

Spacecraf t  b a t t e r i e s  

So la r  cells 

Transponders and r ad io  command 
decoder 

Sun and e a r t h  sensors  

Lyman Alpha mirror 

Radiation detector  

Ground support  equipment, f l i g h t  
d a t a  encoders 

Pole beacon encoders, f l i g h t  
f r i c t i o n  and ground test sets 



RANGER SPACECRAFT MAJOR SUBCONTRACTORS 

Block I1 

Aeronutronic , 
Division of Ford Motcr Co. 
Newport Beach, Ca l i fo rn ia  

American Missile Products Co. 
Lawndale, Cal! f o r n i a  

Ca l i fo rn ia  I n s t i t u t e  of Technology 
Seismological Laboratory 
Pasadena, Ca l i fo rn ia  

E l e c t r i c  Storage Bat tery Co. 
Raleigh, North Carolina 

Hercules Powder Company 
Bacchus, Utah 

Hoffman E lec t ron ic s  Corp. 
E l  Monte, Ca l i fo rn ia  

International2Telephone & 

I n d u s t r i a l  Products Divis ion 
San Fernando, Ca l i fo rn ia  

Telegraph 

Lockheed A i r c r a f t  Corp. 
Missiles and Space Divis ion 
Van Nuys, Ca l i fo rn ia  

Minneapolis-Honeywell Regulator Co. 
Aero Divis ion 
Minneapolis, Minnesota 

'Motorola Inc.  
Mi l i t a ry  Electronics  Div. 
Sco t t s d a l e ,  Arizona 

Nor t r o n i c s  
D i v .  of Northrop Corp. 
Hawthorne, Ca l i fo rn ia  

Lunar rough lariding capsule  

CC&S f l i g h t  subsystem and ground 
support equipment; power switching 
and l o g i c ;  antenna change-over switch 

S ing le  a x i s  seismometer 

Spacecraft  b a t t e r i e s  

Capsule r e t r o  motor 

So la r  cells  

S t a t i c  power converter modules 

S t e r i l i z a t i o n  of Agena shroud 

Gyroscopes 

F l i g h t  transponder, f l i g h t  d a t a  
encoder, r ad io  command decoder 

At t i t ude  c o n t r o l  and midcourse 
auto-pi lot  e l e c t r o n i c  subsystems; 
sun sensors;  e a r t h  sensors ,  a t t i t u d e  
c o n t r o l  gyro modules 
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RANGER SPACECRAFT MAJOR SUBC0NTRACTC)RS 

Block I1 

(cont.) 

Radio Corp. of America 
Astro E lec t ron ic s  Divis ion 
Princeton, New Je r sey  

Space E lec t ron ic s  Corp. 
Glendale, Ca l i fo rn ia  

Texas Instruments 
Apparatus Division 
Dallas, Texas 

Wiley E lec t ron ic s  Company 
Phoenix, Arizona 

Lunar impact TV camera 

Ground command system demodulators; 
d a t a  encoder ground support  equipment 

Spacecraf t  command subsystem 
and ground support  equipment 

Radio altimeter 
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RANGER SPACECRAFT MAJOR SUBCONTRACTORS 

Block I11 

A s  t roda ta ,  Inc.  
Anaheim, Cal i forn ia  

Electro-opt ical  Systems 
Pasadena, Cal izornia  

E l e c t r i c  Storage Bat tery Co. 
Raleigh, North Carolina 

Hel iotek Divis ion 
Textron Elec t ronics  Inc.  
Sylmar, Cal i forn ia  

Link Divis ion 
General Prec is ion ,  Inc.  
Palo Alto,  Cal i forn ia  

Minneapolis-Honeywill Regulator Co. 
Aero Divis ion 
Minneapolis, Minnesota 

Motorola Inc.  
Mi l i t a ry  Elec t ronics  Dive 
Scot t sda le ,  Arizona 

Nortronics 
Div. of Northrop Corp. 
Palos Verdes, Cal i forn ia  

Radio Corporation of America 
Astro Elec t ronics  Divis ion 
Princeton, New Jersey 

Rantec Corp. 
Calabasas , Cal i forn ia  

Texas Instruments 
Apparatus Division 
Dallas, Texas 

T ime  code t r a n s l a t o r s ,  t i m e  code 
generators ,  ground command read- 
w r i t e  and v e r i f y  equipment 

Power subsystem 

Spacecraf t  b a t t e r i e s  

Solar  cells 

Video processing f i l m  converter  

Gyroscopes 

Spacecraf t  d a t a  encoders, transponder,  
and rad io  command decoder 

Spacecraf t  CC&S subsystem, a t t i t u d e  
cont ro l  subsystem, And assoc ia ted  
opera t iona l  support  equipment 

Lunar impact t e l e v i s i o n  subsystem and 
associated ope ra t iona l  support  
equipment 

Di rec t iona l  couplers ,  d ip l exe r s ,  and 
curcula tors  f o r  RF subsystem 

Spacecraf t  command subsystem and 
associated opera t iona l  support  
equipment 
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AAAS 
AACB 
ABMA 
ACIC 
ADF 
ADP 
AEC 
AEl) 
AEDC 
AES 
AFBMD 
AFMTC 
AFSSD 
AMR 
AMRGO 
AOMC 
ARDC 
ARGMA 
ARPA 
ARS 
k - E l  

BMC 
BMD 
bus 

CC&S 
CETEX 
C I G  
CIT  
CMLC 
COSPAR 
CSAGI 
CVA 

DAMP 
DCS 
DEV 
DOCF 
DOD 
DSIF 
DSN 

American Associat ion f o r  t h e  Advancement of Science 
Aeronautics and Astronaut ics  Coordinating Board 
Army Bal l i s t ic  Missile Agency 
Aeronautical  Chart and Information Center (USAF) 
Aeronutronic, Divis ion of Ford 
Aeronutronic, Divis ion of Phi lco  
Atomic Energy Commission 
See RCA-AED 
Arnold Engineering Development Center 
Apollo Zxtension System 
A i r  Force Ballist ic Missiles Div is ion  (superseded by AFSSD) 
A i r  Force Missile Test Center 
A i r  Force Space Systems Divis ion  
At l an t i c  Missile Range 
A t l a n t i c  Missile Range Operations Off ice  
Army Ordnance Missile Command 
A i r  Research and Development Coinmand 
Army Racket and Guided Missile Agency 
Advanced Research P r o j e c t s  Agency 
American Rocket Socie ty  
Azimuth Elevat ion 

Ballist ics Missile Center (USAF) 
See AFBMD 
Basic spacec ra f t  less mission pecu l i a r  experiments 

Cent ra l  Computer and Sequencer 
Committee on t h e  Explorat ion of E x t r a t e r r e s t r i a l  Space 
Committee on I n t e r n a t i o n a l  Geophysics 
Ca l i fo rn ia  I n s t i t u t e  of Technology 
Civi l ian-Mil i tary Liaison Committee 
Committee on Space Research 
Comitb Spec ia l  de  l 'knbe Gkophysique I n t e r n a t i o n a l  
Convair, Astronaut ics  Divisiori 

Dowcrange A n t i b a l i i s t i c  Measurement Program 
Data Conditioning System 
Design Evaluat ion Vehicle 
Data Operations and Control F a c i l i t y  
Department of Defense 
Deep Space Instrumentat ion F a c i l i t y  
Deep Space Network (composed of DSIF, SFOF, and communications l i nks )  
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EASTEX 

ECR 
EPD 
ESA 
ETM 
ET0 
ETR 

FA 
n o x  
FM 
FRD 

GALCIT 
GD/A 
GE 
GMI 
GSE 
GSFC 

Ha-Dec 
HRF 

I AF 
ICBM 
ICSU 

E a s t  Coast group sponsored by t h e  NAS-SSB t o  i n v e s t i g a t e  problems 
connected with t h e  de t ec t ion  of e x t r a t e r r e s t r i a l  l i f e  and prevention 
of contamination of celestial bodies with terrestrial organisms. 
Engineering Change Re-quirements 
Engiaeering Planning Document 
Explosive Safe Area 
Engineering T e s t  Model 
Ethylene Oxide 
Eastern T e s t  Range (same as AMR) 

Fl igh t  Acceptance (tests) 
Liquld Fluorine and l i q u i d  Oxygen 
F l igh t  Model 
F l igh t  Readiness Demonstration 

Guggenheim Aeronautical Laboratory, Ca l i fo rn ia  I n s t i t u t e  of Technology 
General :)ynamics/As t ronau t i c s  
General Electric 
General Management Ins tructi-ons 
Grcund Cypzi-t  Equipment 
Gcddard Space F l i g h t  Center 

Hour-Angle Declination 
High Resolution Facsimile 

I n t e r n a t i o n a l  Astronaut ical  Federation 
In t e rcon t inen ta l  B a l l i s t i c  Missile 
In t e rna t iona l  Council of S c i e n t i f i c  Unions 

IGC-1959 In t e rna t iona l  Geophysics1 Cooperation--1959 
I G Y  In t e rna t iona l  Geophysical Year 
IGH I n t e r o f f i c e  Memo 
IPY In t e rna t iona l  Polar Year 
I R B M  Intermediate Range Ballistic Missile 
ISM Instrumentation Support Manager 

JATO Jet-assis ted Takeoff 
J-FACT 
JPLHF 

J o i n t  F l igh t  Acceptailce Composite T e s t  
Jet Propulsion Laboratory H i s t o r i c a l  F i l e s  
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LASL 
L-band 
LeRC 
LFC 
LM 
LMSC 
LMSD 
LOA 
LOC 
LOD 
LOR 
LOX 
LSHFC 
LSPC 
LTV 
LV3D 

mc 
MIT 
MSC 
MSFC 
MTM 

HAA 
IJACA 
BAS 
NASA 

Los Alamos S c i e n t i f i c  Laboratory 
Radio frequency band between 960-1450 mc 
Lewis  Research Center 
Lunar Facsimile Capsule 
Lunar Module 
Lockheed Missiles and Space Campany 
Lockheed Missiles and Space Divis ion 
Launch Operations Agency (pa r t  of OLVP, and formerly AMROO) 
Launch Operations Center 
Launch Operations Di rec to ra t e  (superseded by LOC) 
Lunar Orb i t  Rendezvous 
Liquid Oxygen 
Lunar Surface Hardness and Facsimile Capsule 
Lunar Surface Photoreconnaissance Capsule (same as LFC) 
L i f e  T e s t  Vehicle 
Launch Vehicle Operations Divis ion 

Megacycle(s) 
Massachusetts I n s t i t u t e  of Technology 
Manned Spacecraf t  Center 
Marshall Space F l igh t  Center 
Mechanical T e s t  Model (later c a l l e d  S t r u c t u r a l  T e s t  Mcdel [STM]) 

North American Aviation 
National Advisory Committee on Aeronautics 
National Academy of Sciences 
National Aeronautics and Space Administration 

NASA-WOO National Aeronautics and Space Administration-Western Operations Of f i ce  
NAS-SSB 
n.d. No d a t e  
n.m. Naut ical  m i l e s  
KOTS Naval Ordnance T e s t  S t a t i o n  
hTL Naval Research Laboratory 
NSF National Science Foundation 
NSL Northrop Space Laboratory 

National Academy 05 Sciences-Space Science Board 

OART 
OFM 
OLPP 
OLVP 
OMSF 
ONR 
OS E 
OSJ?D 

Off ice of Advanced Research and Technology (NASA) 
Off ice  of P l i g h t  Missions (NASA) 
Of f i ce  oZ Lunar and Planetary Programs (NASA, i n  OSSA) 
Off ice  of Launch Vehicle Programs (NASP-) 
Off ice  of Manned Space F l i g h t  (NASA) 
Off ice  of Naval Research (U.S. Navy) 
Operations Support Equipment 
Off ice  of Space F l i g h t  Development (NASA, formerly OSFP 
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OSFP Off ice  of Space F l i g h t  Programs (NASA) 
os s Of f i ce  of SpaLt? Sciences (NASA, formerly OSFD) 
OSSA Of f i ce  of Space Science and Applicat ions (NASA, formerly OSS) 
OTDA Off ice  of Tracking and Data Acquis i t ion  (NASA) 

PDP Program Development- P lan  
PERT Program Evaluat ion Rev iew Technique 
PHR P a c i f i c  Missile Range 
PRD Program Requiremei?ts Document 
PSAC Pres ident ' s  S c i e n t i f i c  Advisory Committee 
PSP Program Support P l a n  
PTM Proof T e s t  Model 

PXA-AED 
RF Radio Frequency 
RFP Request f o r  Proposal  
ROM Rough Order of Magnitude 
RTC Real Time Command 
RTG Radio-Isotope Thermal Electric Generator 
RTV Reentry Tes t  Vehicle 

Radio Corporation of America-Astro Elec t ronic  Div is ion  

SAC 
SAF 
S-band 
SCAR 
SCOR 
SCR 
SDAT 
S EB 
SEPC 
SFO 
SFOC 
SFOF 
SL 
SSB 
S SD 
SSF 
c c c s  
STC 
STL 
STOR 
SURmC 

YII. 

S t r a t e g i c  A i r  Command (USAF) 
Spacecraf t  Assembly F a c i l i t y  
Radio frequency band between 2200-3300 m c  
S c i e n t i f i c  Committee on An ta rc t i c  Research 
S c i e n t i f i c  Committee on Oceanographic Research 
S i l i c o n  Control led R e c t i f i e r  
Spacecraf t  Data AnalysIs Team 
Sourch Evaluation Board 
Space Explorat ion Council 
Space F l i g h t  Operations 
Space F l i g h t  Operations Center 
Space F l i g h t  Operatioils F a c i l i t y  (formerly DOCF) 
Designation of t h e  NASA Off ice  of Lunar and Plane tary  Programs, OSSA 
See NAS-SSB 
See AFSSD 
Space Simulator F a c i l i t y  
Space Sciences S tee r ing  Committee (NASA Off ice  of Space Sciences) 
S y s c e ~ s  T e s t  Complex 
Space Technology Laboratory 
System Test and Operations Report 
Surface Measurement Capsule 
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T n  
TCX 
TIROS 
TOP 
TR 
TR4C (E) 
TTM 
TIJX 

U C U  
UCSD 
USAF 

GLOSSARY OF TERMS, ABBREVIATIONS AND ACRONYMS 

Type Approval ( t e s t s )  
Thermal Control Model ( a l so  Temperature Control Model) 
Televis ion Infra-Red Observation S a t e l l i t e  
T e s t  and Operations Plan 
Technical Report 
Tracking and Communications, ( E x t r a t e r r e s t r i a l )  (redesignated WTN) 
Thermal Test Model 
Tele typewr it cr Exchange (message) 

University of Ca l i fo rn ia ,  Los Angeles 
University of Ca l i fo rn ia ,  San Diego 
United S t a t e s  A i r  Force 

USNC/IGY United S t a t e s  Nat ional  Committee f o r  t h e  I n t e r n a t i o n a l  Geophysical Year 

VIGS Vega I n j e c t i o n  Guidance System 

MESTEX !Jest Coast g r w p  sponsored by t h e  NAS-SSB t o  i n v e s t i g a t e  problems 
connected with t h e  d e t e c t i o n  of extraterrestrial l i € e  and p r e v e n t i m  
of contaminaticn of c .e les t ia1 bodies with ierrestrial organisms. 

WSMR White Sands Missile Range 
W T N  World Tracking N e t  (redesignated DSIF) 
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Gargarin, Yuri  A.,  220 
Gates, C. R., 54 
Geake, J. E., 482 
General E l e c t r i c  Company, 81,145 
General Motors Corporation, 405 
Gephardt, Landis S. , 156 
Giberson, Walker E. , 217,497 
Gi l ru th ,  Robert R., 466 
Gilvarry , J. J . , 259 
Glenn, John H . ,  282-283 
Glennan, T. Rei th ,  66,68,70,76;82,94, 

99,121-122,127,156,168,177,185,203, 
210 

Goett, Harry, 99 
Gold, Thomas, 130,470-471,499 
Goodwin, F. A., 313 
Gough, Melvin N. , 74 
Gould, Chester,  450 
Guggenheim Aeronautical  Laboratory, 

Cal i forn ia  I n s t i t u t e  of Technology 
(GALCIT), 3 

H a l l ,  Lawrence B. ,  481 
Hastrup, R. C. , 227,312,319 
Heaczick, 1%. , 232,390 
Hercules Powder Company, 178,183 
Herschel, S i r  W i l l i a m ,  452 
Hibbs, Albert  R. ,  209,220,261,270 
High Resolution Facsimile Capsule 

(HRF) (See Lunar Surface Photo- 
reconnaissance Capsule) 

Hilburn, Earl D. ,  408,435,437,449,508 
H i m m e l ,  S. , 366 
Holaday, W i l l i a m ,  54,94,107,114,163 
Holbrook, Richard , 61 
Horner, Richard E., 94,124,131,135,130 



INDEX 577 

Hugh& Ai rc ra f t  Company, 208,215 
Hyatt ,  Abraham, 83 
Hynek, Allen J., 499 

In t e rna t iona l  Astronaut ical  
Federation (IAF) , 472 

In t e rna t iona l  Council of S c i e n t i f i c  
Unions (ICSU) , 55 , 69,114 

In t e rna t iona l  Geophysical Year (IGY) 
12,43,48,57 

Jane's A l l  t h e  World's A i rc ra f t ,  483 
Jastrow, Robert, 72,79,94,134 
Jet Propulsion Laboratory (JPL) , 

operat ion,  philosophy of , 25-27 , 
organizat ion o f ,  21-23,82,106- 
107,117,124,149,150,172,314,340, 
357,370,420,424,453,474,485; 
o r ig ins  o f ,  4-8; p ro j ec t  pr ior-  
ities, 140,226,327; r e l a t ionsh ip  
with NASA, 20-21,212,467; r o l e  
f o r  NASA, 18-20,70,78,94,127,162, 
211-212,252,259-260,467; space 
explorat ion proposals , 46-47 , 
73,96,119,220,224; space f l i g h t  
operat ions,  196,214-215,232,238, 
255 (See a l s o  Space F l igh t  Oper- 
a t ions  F a c i l i t y ) ;  test  f a c i l i t i e s ,  
182,229,235,237,241,258,282,300- 
301,339,345; t r a n s f e r  to  NASA, 
14,68,70-71,73-75 (See a l s o  Deep 
Space Instrumentation F a c i l i t y )  

Johnson, Lyndon B., 46,254,427,460, 
468,508-509 

Johnson, Marshall, 255,257,438 
Juno rockets  (See Launch Vehicles) 
Jupi te r  rocket ,  11-12 

95,144,155,192-193,263,358-359; 

Karth, Joseph E., 343,390-391 
Katz, Amron, 242 
Kautz, Gordon P.,  196,309 
Kelley, Albert J.  , 173,193,331 
Kendall, James M., Jr., 453 
Kennedy, John F,,  226,228.373.473 
Khruschev, Nik i ta ,  302,470 
!Lill ian,  James X, , 44 
Kiridt, Donald H., 309,314,339 
Kovach, Robert L., 355 
Kozyrev2 N. A , ,  72 
Kciper , Gerard P. , 58 , 157 , 196 , 301,463, 

466,469,473-475,482,487,497-498 , 517 

Langley Research Center , 243 
Launch Vehicles, Agena (See Agena) ; 

Atlas,  74,203,266,273,385,404; 
Atlas-Able, 64,83,113,1.25,190, 
202 ; Atlas-Agena, l O h ,  136 , 139, 
154,174,191,237,250,267; Centaur, 
95,108,175; Juno I, 45,48,65,69; 
Juno 11, 46,48,57,69-70,100; 
Juno 111, 47-48,54,57,62; Juno I V Y  
56,59 , 6 2 , 6 6 , 68-69 , 7 1. , 7 6 ; Juno V, 
62,66 (See a l s o  Saturn);  na t iona l  
program f o r ,  71,76,83,121,139, 
211,213,241 , 

re-e;-aluation of , 107,114, 

Thor-Able, 57,66,70; Thor-Agena, 
87,196,212; Saturn,  124; Vega 
(See Vega) 

Lear, John, 472 
Lederberg, Joshua, 52-53,87,98,105 
Lehner, Francis E., 355 
L e w i s  Research Center, 350,353,426 
Liddel,  U . ,  359 
Lockheed Nissiles and Space Company 

(LMSC) (See Lockheed Missile 
Systems Division) 

(LMSD) , 100 , 104 , 3-30 , 140 , 143 , 155 , 

117-118,121; 

Lockheed Missile Sys tem Divis ion 

157 ,161-162,17~-174,177y180y182 
185,193-195,202,204,210,226,229 

Loki. rocket ,  9 
Los Ala-mos Sc ieDt i f ic  Laboratory 

Los Angeles T imes ,  382 
Lo-Jell, S i r  Bernard, 196,274,318,349,495 
Luedecke, Alvin R., 453,465 
Luna I, 81,100 
L m a  11, 116 
Luna 111, 119,242 
Luna I V Y  371-372 
Luna V ,  412 
Luna V I ,  515 
Luna V I I ,  518 
Luna V I I I ,  518 
Lunar and Planetary Exploration 

Lunar Orbi te r  P ro jec t ,  400,420,514 
Lunar Surface Photoreconnaissance 

Capsule (LSPC), 237,332,347 

(LASL) (See Vela Hotel) 

Colloquium, 61,64,71,82 

MacDonald, Gordon J. F., 330,336 
McElroy, Nei l ,  44,46,53,94,116,177 



INDEX 

McKee, William F., 471 
McKinsey and Company, 104 
McNamara, Robert S . ,  215 

Malina, Frank J. , 8 
Mallan, Lloyd, 94 
Mariner R, 253,311 (See a l s o  

Mariner 11) 
Mariner 11, 319,340 
Mariner 111, 479 
Mariner IVY 481,516 
Marshal Space P l igh t  Center (MSFC) , 

157,177,179,226,322 
Martin Compmy, 48 
Mateos, Adolfo Lopez, 465 
Medaris , General John B. 13 , 56,68,7 3 
Meghreblian, Robart V., 355 
Mesnard, R. , 353 
Microlock, 13 
M i l e g ,  Marvin, 444 
Miller, George P., 432,445 
Missiles and-Rockets , 350,374 
Morris, Brooks T.,  236,315,323,326, 

455,457 
Motorola Inc. ,  289 
Mueller, George, 489 

National Advisory Committee f o r  
Aeronautics (NACA), 45,58-59; 
Committee on Space Technology, 

National Aeronautics and Space Admin- 
i s t r a t i o n  (NASA) , 14; A t l an t i c  
Missile Range launch rpe ra t ions ,  
74,86,97 , 112 , 119,168,196,205,209 , 
217,254,287,306-308,351,354; con- 
tract  with Caltech, 97,212-213,431, 
438-439,445,484,516; c rea t ion  o f ,  
59,64,69; lunar  and planetary pro- 
grams , 

goals  o f ,  316,327,342-343,349, 
356,517; 
management of , 112,149,154,193, 

organizat ion f o r ,  109,149,281, 
436 , 481 ; 
plans f o r ,  79,84-85,94-95,98-99, 

55,58-59 , 64,71 

208-209,211,226,305-306,327,329; 

106,126-127,131,134-135,139,180, 
229-230,516-517 ; 

121-122,131,134-135,158,173,183, 
305-306,330-331,349,384,436;  

science i n ,  56-87,89,95,97,109, 

support  f o r  manned f l i g h t ,  

operat ion,  philosophy of , 27-28; 
organiza t ion  o f ,  28,85,122,131-132, 
139,156,177,258-259,287,408; 
r e l a t ionsh ip  with Department of 
Defense, 81,94,109,116,121,140, 
154,157 , 202,205,211,213 , 217 , 226, 
241,351,446; with t h e  Jet  Propul- 
s ion  Laboratory, 29-30,76,80,90, 
99,i57,185,212-213,327,415; scien- 
t i f i c  da t a ,  release o f ,  83,86, 
270,425,491-492; spacecraf t  steril- 
i z a t i o n  pol icy ,  119,121,199,203, 
350,378,403,478,481; Space Explor- 
a t i o n  Council (SEPC), 135,149,165, 
168,18C-181; space science pol icy ,  
139,143,163-164,296,298,349,368, 
374-375,425; Space Sciences Steer ing 
Committee (SSSC), 158,172,175,216, 
227,241,243,256,261,280,300,306, 
365,374,488; Steer ing Group on Lunar 
and Plane tary  Exploration, 143,162 

307,342-343,364,386; 

Nathan, Robert, 498,514 
National Academy of Sciences (NAS), 

18,52,312,411; Research Council o f ,  
5.1; I G Y  Committee o f ,  54,63; Space 
Szience Board, 63,65,72,78,98,i05 
211,218,257,260,266,307,315,472, 
477,516 

Naugle, John E.,  303 
Naval Research Laboratory (NRL) , 69 
Nelson, C l i f fo rd ,  514 
N e w e l l ,  Homer E. , 48,72,75,83,86,122, 

135,173,266,281,296,329,335,337, 
349,356,368,374,398,419,435,437, 
460,477,488,496,500,509,512,519 

New Republic, 374 
New York Herald Tribune, 384 
- New York T imes ,  440,508 
Nichols, George, 517 
Nicks, Oran W . ,  161,224,251,255,265, 

300,356,474,480,497,500,505 
North American Aviation, 61 
Northrop Corporation, 179,365-366, 

375,387,390,392,399,413,425,440, 
444,474,477 

Northrop Space Laboratory (NSL) 
(See Northrop Corporation) 

Odishaw, Hugh, 116 
Off ice  of Naval Research (NRL) , 11 



INDEX 5 79 

O'Keefe, John A. ,  476 
Orbiter S a t e l l i t e  P ro jec t ,  11-12 

Ostrander, Donald R. , 135-136,150,177 
(See a l s o  Explorer I) 

Parks ,  Robart J.,  68,173,340,368,377 
P h i l l i p s ,  General S. C.,  475 
P i a s e c k i ,  L . ,  388 
Picicering, William H., 11,46,60,68, 

75,80,84,89 , 110,136 , 197,199 , 246, 

489,502,505; on manned space 
f l i g h t ,  59; on space race, 117, 
125,144,154,220 

Pioneer 11, 72 
Pioneer 111, 14, 75-76 
Pioneer IVY 75,88 
Piroumian, M. A., 442 
Fit tendrigh,  Colin S., 375,387 
Pope Paul VI, 465 
Popovich, Pave1 R.,  316 
President ' s  S c i e n t i f i c  Advisory 

Committee (PSAC) , 47,57 
P r e s s ,  Frank, 329 
Pro jec t  Deal, 46,49 (See a l s o  

Explorer I) 
Pro jec t  Live, 145 
Pro jec t  Ranger (See Ranger 

261,263,302-303,317,336,417,472, 

Pro j ec t )  

Quarles, Donald, 47,94 

Rabi, Isador I. , 47 
Radio Corporation of America (RCA) , 

and RCA Astro-Electronics D i -  
v i s i o n  (RCA-AED) , 94,158,162,180, 
231 ,233 ,236 ,238 ,242-243 ,246 ,262 ,  
266-267,284,287,293,295,298,3$2- 
303,306,310,312,325,351,371,373 , 
380,387,393,400,410~411,4~~,420,  
4 2 6 , 4 3 6 - 4 3 7 , 4 4 2 , 4 4 6 , 4 4 8 , 4 5 1  , 515 

Rand Corporation, 61-62, G4,87 
Ranger Project ,  15-18; authori-  

zation o f ,  150; 
Block I,  

developments i n ,  182-183, 
186,191,194,197,201,204,209, 
211,213,218,221,224,256,267; 
Project  Development Plan, 216, 
227 , 244; 
science i n  , 142,144,157-458 , 
169-170 , 205; 

spacecraf t  design, 136,140, 
144-145 , ;.61,165,175; 
developmepts i n ,  187,194-195, 
197,205 , 214 , 219,222,22C. 7.33 , 
239,253,257-258,263,267,278, 
283,301,304,308,313,321,324; 
Pro jec t  Development Plan, 216. 
227, 244; 
science i n ,  I '~,164,170-171, 
172,174 ,190,23by 264 , 266; 
spacecraf t  design, 205 , 219,226; 
t e l e v i s i o n  f o r  , 180; 
developments i n ,  229-231 , 235 , 

305,308,313,321,325,333,338, 
344,354,361,369,378,385,391, 
396,400,405,412,416,4J 9,421, 
425 , 430,438,443 , 447,452-453 , 
463,472,474,478,482-483,486- 
487,489-490,498,501,510; 
Pro jec t  Development Plan, 233, 
242-243,252,411; 
science i n ,  230,252,260,273- 
274,281,i54,288,291,293-295, 
297-298,300,302,308,315,318, 
342,352,357-358,395,403; 
spacecraf t  dcsign,250,261- 
262; 
t e l e v i s i o n  f o r  , 230-231,232- 
233,236,238,242,246,298,312, 
324-325,351,357,371,380-381, 
387,395-396,403,409,437,443;  

Block 'TI, 

Block 111, 

247~248,253,264,283,293,301, 

Block IVY 
developments i n ,  308,325,335, 
364 , 369 , 37 9 , 386,392; 
science i n ,  314,322,355-356, 
367-368,372,374,377; 

developments i n ,  358-359,364, 
369,376-377,379-380,383,386, 
392,396,399,401 , 404,406,410 , 
413,416,41.9,421; 
Pro jec t  Development Plan, 384; 
science i n ,  390,397,399,401; 

Block V ,  

bus contract ing f o r  , 296-297 , 
303,307,310-311,319,326,359-360, 
365; Congressional i nves t iga t ion  
o f ,  445-447; f l i g h t  of Ranger 1, 
243-244; f l i g h t  of Ranger 2, 262; 
f l i g h t  of Ranger 3, 274-276; 



INDEX 
580 

f l i g h t  of Ranger 4, 299-300; 
f l i g h t  of Ranger 5,  328-329; 
f l i g h t  of Ranger 6, 428-430; 
f l i g h t  of Ranger 7 ,  458-461; 
f l i g h t  of Ranger 8 ,  492-495; 
f l i g h t  of Ranger 9, 502-505; 
f l i g h t  schedules f o r ,  143,150, 
172,177,231,248,251,303-304, 
327-328,36Q,388-389,400,403- 
404,409-410,415,436-437,441, 

336,341,431-432,442-443,453, 

475-476 , 479-480,489-491,497, 

455,471,473; JPL  inquiry i n t o ,  

465-466; lunar  a i m  po in ts  i n ,  

499,501); Lunar OrSi ter  i n ,  
219,306,310,327; lunar  tra- 
j ec to r i e s  f o r  , 178,180,201, 
226,232; management o f ,  136, 

340,353,366,396; naming o f ,  
143,145,171,173,424; NASA 
inquiry i n t o ,  329,331-332, 
338,431,435,441-442,45T; 
objec t ives  i n ,  165-166,187, 

140-143,153,192-193,226,261, 

195,202,230,252,254-255,260, 
271,273,302,318,330,335,339- 
341,356-358,365-366,370,372, 
376; plans f o r ,  134-:.35,229- 
230,247,308,332; p r i o r i t i e s  
i n ,  153,373;reprogramming o f ,  

360,393-394,419; r e s u l t s  of , 
339-341 , 342-343 , 349,356-357 , 
463-464,466,468-471,473-474, 
485,487,489-490,446,505,511- 
512,515; spacecraf t  s teri l i-  
za t ion  i n ,  156,162,169,181,186, 

270,273,283,305,3i.2,317-322, 

368,371,373-375,377,382; term- 
ina t ion  o f ,  476,518 

383,406,466 

19 1 , 19 3 , 2 04 , 2 27- 2 2 8 , 2 32 ,2 3 7-2 38 , 

330,335-336,339,341-342,345, 

Rechtin, Eberhardt, 65,172,24?, 

Red Socks, 46,54,57,62 
Redstone rocket ,  12 
Re-entry T e s t  Vehicle Program 12- 

Rennilson, R. R., 446 
Rcnzet t i ,  N. A. ,  172 
Republican Party,  351 
Rodney, Robert, 283 

13,45 

Rosen, Milton, 71,83,85,98 , 106 
ROSS, Paul,  379,386 
Rumin, C l i f fo rd ,  352 
Ryan Aeronautical  Corporation, 

178,183,194,199,213,217,229 

Sagan, Carl, 170 
Sandia Corporation (See Vela Hotel) 
Saturday EveninP Post ,  404 
Schi l l ing ,  Gerhardt, 106,109 
Schneiderman, Daniel, 64,119,136 
Schrieser  , General Bernard A. , 

86 , 99 
Science, 394,440,449 
S c i e n t i f i c  American, 485,487 
Seamans, Robert C . ,  Jr., 181,210, 

236,259,265,273,310,323,329, 
350,380,404,438,457,479,501 

Sergeant rocket ,  9,11,178 
Shea, Joseph, 289,310,378,432,466 
Shoemaker, Eugene M., 469,485,505, 

510 
Shurmeier, H. M.,  340,349,381,389, 

393,409,472,478,502,510,514,517 
S i lve r s t e in ,  Abraham, 69-70,72, 

109,123,168,196,219,230,252,254 
Singer,  S. Fred., b5 
Sjogren, W. L. ,  509 
Skybolt m i s s i l e ,  344 
S m a l l ,  John, 64,182,307,387 
Snyder, Samuel, 205,222 
Sonet t ,  Charles P. ,  337 
Sowle, Donald E., 510 
Spacecraft  Data Analysis Team 

Space Daily, 349,395 
Space F l igh t  Operalcions F a c i l i t y ,  

175,242,313,339,354,414,449 
(See a l s o  space f l i g h t  operat ions 
under J e t  Propulsion Laboratory) 

Academy of Sciances) 

64,178,226 

(SDAT), 231 

Space Science Board (See Marional 

Space Technology Laboratory (STL), 

Sparks, Brian O . ,  150 
Sputnik I and 11, 12,44 
Sputnik 111, 62 
Stewart, Homer J. , 68,113,117-118. 

Surface Mechanical dxperiment Cap- 
204 , 306 

s u l e  (SURMEC) , 263-264,271,281,311 



INDEX 581 

Surveyor Pro jec t ,  181,203,215,341 

Televis ion (See Radio Corporation 
of America; see a l s o  under Ran- 
ger  Pro jec t )  

Thor-Able (See Launch Vehicles) - Time,  408 
Tiros  , 94 1G2 
Ti tan  rocket ,  48 (See a l s o  Launch 

Vehicles) 
Toth, Robert C . ,  439 
Tracy, Dick, 450 
Trask, D. W . ,  509 
-- True, 94 

United S t a t e s  A i r  Force (USAF), 
Aeronautical Chart and Infor- 
mation Center (ACIC) , 58,468, 
512; lunar  probes, 66,69-70, 
74; sa te l l i t e  program, 43,44, 
52-53,82,87,91,95,305 

United S t a t e s  Army A i r  Corps, 4, 
(See a l so  U. S. A i r  Force) 

United S ta t e s  Army Bal l is t ic  
Missile AgS-ncy (ABMA) , 13,48, 
52,62; t r ans fe r  of Development 
Operations Divi:;ion t o  NASA, 141 

TJnited S ta t e s  Army Map Service, 452 
United S ta t e s  Army Ordnance, 8,11- 

12,69; Missile Command o f ,  52 
U. S .  N e w s  and World Report, 468 
Wrey, Harold, 71-72,79,218,231,294 , 

330,420,425,471,48; ,488,501 

V-2 rocket ,  7 
Van Al le i ,  James A.,  45,352 
Van Dyke, Vernon, 221 
Vanguard, 12-13,47,56; t r ans fe r  

t o  ARPA, 60 
Vega Pro jec t ,  78,83,85; develop- 

ment o f ,  81-82,84,88-90,97-98, 
112,114,122,126; e a r t h  sat- 
e l l i t e  appl ica t ions  i n ,  104, 
125; launch t r a j e c t o r i e s  f o r ,  
130-131; management o f ,  85-87, 
89-91,98-39,112,114,117; plans 
fo r ,  118,124; review of, 108, 
110,113,123; scheduling f o r ,  

112,122-123; science i n ,  122, 
125,130; spacecraf t  f o r ,  83,94, 

8 9- 91 , 98- 9 9,104-10 6,108,110, 

100,105,109,112-114,116-117, 
119; termination o f ,  127,131 

178,186 , 190 
Vela Hotel ,  162-163,170,174,176- 

Von Braun, Wenher, 54,136,197,203 
Von K&r&, Theodore, 3 
Voskhod 11, 502 

WAC Corporal rocket ,  9 
Wagner, Harry, 221 - Wall Street Journal ,  388,415,417, 

Watson, Davis, 483 
Webb, James E.,  210,218.381,408, 

Whitaker, Ewen A. 489 
White, Edward H. , 513 
White, General Thomas D. ,  163 
White Sands Proving Ground, 9 
Wiesner Report, 208 
Wiley Elec t ronics  Co., 217,229 
W i l l i a m s ,  David, 442 
Wolfe, A. E. , 191,247,510,314-315 
Wolford, Roy, 417 
World Tracking N e t  (WTN) (See Deep 

Space Instrumentation F a c i l i t y )  

419,473 

434-435,443,445-446,467,509 

Young, Andrew T . ,  471 
Young, R. P . ,  259 

Zond 111, S16 
Zwicky , F r i t z ,  44 , 204,470 

4 U.S. COVMNUENT YRINTlNa OFFICE : 1971 0 - 429-041 



R. Ca rg i l l  H a l l  is  the His tor ian  for the Jet  Propulsion 
Laboratory, operated by t h e  Cal i forn ia  I n s t i t u t e  of Technology 
f o r  t he  National AeronaLtics and Space Administration. 
t o  C a l  Tech i n  1967 from Lockheed Ffissilcs & Spce  Ccnpmy, 
where he was a n  operat ions research a n a l y s t  and a h i s t o r i a n .  H e  
is  now t i r i t i ng  a h i s t o r y  of Fro jec t  Ranger and serving as Coordi- 
mtor -Edi tor  of t h e  "Annml Chronology of As t ronaut ica l  Events" 
of t he  Internationa'  Academy of Astronaut ics .  

He came 

Nr. H a l l  received his B.A. degree i n  p o l i t i c a l  science from 
Vhitman College i n  1959 and h i s  M.A. i n  p o l i t i c a l  science and 
in t e rna t iona l  r e l a t i o n s  from San Jose  College i n  1966. 
awarded the  Goddard H i s t o r i c a l  Essay Trophy by the Nat ional  Rocket 
Club i n  1?62 am2 1962 and was named one of the  Outstanding Ymng 
Men of America i n  1968. 

He w a s  

His publicat ions have appeared i n  the  American Journa l  of 
Journa l  of A i r  Law and Cormnerce, The Airpover In t e rna t iona l  l a w ,  

Histor ian,  and Technolow and Cs i iyre .  
t h ree  ch i ldren  i n  Pasadena, Cal i forn ia .  

He l i v e s  w i t h  h i s  w i f e  and 


