
National Aeronautic 
Space Administration 

s 

BUDGET ESTIMATES 

Volume VI 

SPACE SCIENCE AND APPLICATIONS1 PROGAlAMS 

RESEARCH AND DEVELOPMENT 

CONSTRUCTION OF FACILITIES 
ADMINISTRATIVE OPERATIONS 



NATIONAL AERONAUTICS AND SPACE ADMINISTKATION 

FISCAL YEAR 1967 ESTIMATES 

SPACE SCIENCE: AND APPLICATIONS PROGRAMS 

- TABLE OF CONTENTS 

VOLUME V I  

Summary Data: 

- Page N o .  

Research and Development 

General s t ~ a t e m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  K I I  v 

Summary of research  and development budget p lan  by 
bu.dget: a c t i v i t y  and r e l . a t ed  f inanc ing  .................... SUM 1 

Summary of r e s e a r c h  and development budget p l a n  by 
program by cognizant  o f f i c e .  ............................. SUM 3 

D i s t r i b u t i o n  of r e s e a r c h  and development budget p l a n  
by i n . s t a l l a t i o n  and f i s c a l  year  .......................... SUM 5 

Construct i on. of Fac i 1 i t  i e  s 

General s t a t e m e n t . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CF ii 

Summary of c o n s t r u c t i o n  of  f a c i l i t i e s  budget p l a n  as 
reconci led  t o  f inanc ing  schedule . . . . . . . . . . . . . . . . . . . . . . . . .  SU3 1 

Summary of c o n s t r u c t i o n  o f  f a c i l i t i e s  budget p lan  
a c t i v i t y  showing l o c a t i o n  t o t a l s  included i n  each 
a c t i v i t y  ................................................. SUY 2 

Summary of c o n s t r u c t i o n  of f a c i l i t i e s  budget p l a n  by 
l o c a t i o n . .  ............................................... SUY 4 

Geographic l o c a t i o n  of NASA I n s t a l l a t i o n s . . . . . . . . . . . . . . . . . .  SU4 5 

Adminis t r a t i v e  Opera t ions  

General statement.......................................... A 0  iii 

Summ.ary of o b l i g a t i o n s  by i n s t a l l a t i o n . . . . . . . . . . . . . . . . . . . . .  SU.1 1 

SSA i 



%. 
4 i*5/ . 

PiRe No . 
S'JM 2 

. 
Number o f  positions by installation ......................... 
Distribution of budget plan by object classification 
by installation ........................................... SlJM 3 

Computation of personnel costs by installation and 
fiscal year ............................................... SlJM 4 

Distribution of personnel positions by installation 
and fiscal year ........................................... SIJM 5 

Analysis of requirements f o r  passenger-carrying motor 
vehicles .................................................. SlJM 6 

Research and Development: 

RI 4-1 PHYSICS A N D  ASTXONOMY ....................................... ---- 
Supporting research and technologylbdvanced studies ....... 
Solar observatories ....................................... 
Astronomical observatories ................................ 
Geophysical observatories ................................. 
Explorers ................................................. 
Sounding rockets .......................................... 
Data analysis ............................................. 

R) 4-2 
R I  4-4 
RI 4-6 
RI 4-8 
R )  4-11 
R.) 4-12 
R.) 4-14 

R:) 5-1 LUNAR AND PLANETARY EXPLORATION ............................. ---- 
Supporting research and technologylbdvanced studies ....... 
Surveyor .................................................. 
Lunar orbiter ............................................. 
Marin1.r ................................................... 
Voyager ................................................... 
Pioneer ................................................... 

R:) 5-2 

R:) 5-6 
n )  5-4 

n:) 5-7 
n.) 5-9 
R;) 5-10 

R;) 6-1 SUSTAINING UNIVERSITY PROGRAM ............................... ---- 
TrAining .................................................. 
Research facilities ....................................... 
Kesearch .................................................. 

Rj) 6-1 
Rj) 6-2 
RD 6-4 

R1) 7-1 LAUNCH VEHICLE DEVELOPMENT .................................. -... 

Supporting research and technologylbdvanced studies ....... 
Centaur development . ...................................... R1) 7-1 

R1) 7-2 

S!;A ii 



Page No . . 
LAUNCH VEHICLE PROCUREMENT ................................... 
--I RD 8.1 . 

Scout ...................................................... 
I ) e l t a  ..................................................... 
Agena ...................................................... 
Centaur .................................................... 
Atlas ...................................................... 

BIOSCIENCE ................................................... ----- 
Supporting r e sea rch  and technology ......................... 
B i o s a t e l l i t e  ............................................... 

METEOROLOGICAL SATELLITES. ................................... 
Supporting r e sea rch  and technologylbdvanced s t u d i e s  ........ 
TirosI'IOS improvements ..................................... 
Meteorological f l i g h t  experiments .......................... 
Nimbus ..................................................... 
Metecro logica l  soundings ................................... 
--.- COMMUNICATION AND APPLICATIONS TECHNOLOGY SATELLITES ......... 

Suppcrting r e sea rch  and technology/Advanced s t u d i e s  ........ 
Echo I1 .................................................... 
re la^,... ................................................... 
S ~ c c ' m  ..................................................... 
Applica.t ions technology s a t e l l i t e s  ........................ Ear ly  g, r a v i t y  g r a d i e n t  t e s t  s a t e l l i t e  ..................... 

TECHNOLOGY UTILIZATION ...................................... 
Construct i o n  of Fac i l i t i e s :  -... 

J e t  P rcpu l s ion  Laboratory ................................... 
John F . Kiennedy Space Center.  NASA .......................... 
Wallops S t a t i o n  ............................................. 
Various L.ocations ........................................... 
F a c i l i t y  Planning and Design ................................ 

Administr. a t  i v e  Opera t ions  : 

Goddarcl Space F l i g h t  Center  ................................. 
P a c i f i c  L. aunch Opera t ions  Of f i ce  ............................ 

RD 8-2  
RD 8-3 
K D  8-4 
R D  8-5 
RD 8-6 

RD 9.1 . 

K D  9-21 
RD 9-7' 

R D  10-1 

RD 10-2 
RD 10-4 
RD 10-6 
RD 10-7 
K D  10-8 

R D  11-1 

R D  11-2 
R D  11-4 
R D  11-4 
R D  11-4 
K D  11-5 
R D  11-5 

R D  21-1 

CF 3 
CF 4 
C F  11 
C F  12 
C F  13 

A0 2.1 . 
A0 2-13 

SSA iii 



Pa,;e No. . 
Wallops S t a t i o n  ............................................. A 0  2-16 
NASA IIeadquarters ........................................... A 0  4-1 
Westlern Operations O f f i c e  ................................... A 0  4-14 
Spec ia l  Analysis f o r  Jet Propulsion Laboratory .............. A 0  5-1 

SSA iv 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND DEVELOPMENT 

GENERAL STATEMENT 

The program of r e sea rch  and development and suppor t ing  a c t i v i t i e s  c'f the  
Nat ional  Aeronautics and Space Adminis t ra t ion i s  d i r e c t e d  toward maint ainixlg 
the  United St:atc:s i n  a p o s i t i o n  of world l eade r sh ip  i n  ae ronau t i c s  and space.  
The major prol;riun elements desi.gned t o  achieve t h i s  o b j e c t i v e  are: 

MANNED --- SPACE FLIGHT: 
operati.ons: arid e x p l o r a t i o n  t:hrough extended e a r t h  o r b i t a l  f l i g h t s ,  
deve1opment of rendezvous and docking techniques ,  and manned lunar  
land in€: and r e t  urn.  

The at.tainment of a c a p a b i l i t y  f o r  manned spzce 

SPACE SCIEXCIL -I AND APPLICATIONS: An unmanned space f l i g h t  program 
directe .d  t:oward s c i e n t i f i c  i n v e s t i g a t i o n s  of the  Ea r th ,  Moon, Sun, - 

p l a n e t s ,  s tars  and i n t e r p l a n e t a r y  space; and the development of 
techno1.ogy arid s p a c e c r a f t  systems t h a t  can be used i n  ope ra t iona l  
systems,  s,uch as meteorology and communications. 

ADVANCED --- FJIESISARCH AND TECHNOLOGY: An e f f o r t  requi red  t o  proviJe  t h e  
fundamemta:- knowledge and th.e t echno log ica l  base f o r  t he  fu tu ro  
aeronautic::; and space programs. 

TRACKING --- MID DATA ACQUISITION: 
t i o n a l  suppor t  of t he  NASA manned and unmanned f l i g h t  programs. 

The e f f o r t  requi red  f o r  t he  opera-  

MANNED SPACE IYLIGHT 

The g r e a t e s t  p o r t i o n  of t he  FY 1967 r eques t  i s  f o r  t he  suppor t  of t he  
manned space f l i g h t  program. The development of a c a p a b i l i t y  f o r  manned 
space opera t ions  wi th  a suppor t ing  base of engineer ing ,  s c i e n t i f i c  and pro-  
duc t ion  ca.pac:j.ty remains unchanged as the  b a s i c  o b j e c t i v e  of t h i s  program. 
Within t h i s  k8asi.c ob jec t ive  t h e r e  i s  a s p e c i f i c  goa l  of landing men on the  
lunar  sur face  f o r  l imi t ed  lunar  e x p l o r a t i o n  and r e tu rn ing  them s a f e l y  t o  
e a r t h  i n  t h i s  decade. P r o j e c t s  Gemini and Apollo cont inue t o  be the hard 
core  of t h e  p re sen t  f l i g h t  and ground tes t  and development e f f o r t .  Supple- 
menting these p r o j e c t s  are s t u d i e s  and suppor t ing  development a c t i v i t y  which 
are d i r e c t e d  t.oward the e x p l o i t a t i o n  of t he  hardware and techniques developed 
by Gemini and Ap0110. 

Gemini has a l r eady  e s t a b l i s h e d  man's c a p a b i l i t y  f o r  u se fu l  a c t i v i t i e s  i n  
space f o r  per iods  of up t o  two weeks. I n  FY 1967 i t s  f l i g h t  opera t ions  w i l l  
be completed. These f l i g h t s  w i l l  provide Apollo wi th  important  develcpment 
informaticln c m  space navigat ion. ,  guidance,  rendezvous and docking techniques.  

RL v 



I n  a d d i t i o n  t o  con t inua t ion  of t he  ground test  a c t i v i t i e s ,  FY 1967 Apollo 
e f f o r t s  wi1 1 expand i n t o  manned s p a c e c r a f t  f l i g h t  tests us ing  t h e  Sa tu rn  I B  
launch v e h i c l e ,  and the  i n i t i a l  development f l i g h t s  of t he  Sa tu rn  V ;.aunch 
veh ic l e .  

I n  the  area of advanced f l i g h t  miss ions ,  s t u d i e s  and advanced comyionent 
development v i 1 1  be continued. The a i m  of t h i s  e f f o r t  w i l l  be t o  exyiloit  and 
extend the  c a p a b i l i t y  of the  Apollo s p a c e c r a f t .  

SPACE SCICENCI!: IWD APPLICATIONS 

I n  the F'I? 1067 budget r eques t  t he  next  major program i s  t h a t  of sgace 
sc ience  and , i pp l i ca t ions .  P a r t  o r  t he  s c i e n t i f i c  program is  concerned wi th  
unmanned spiice f l i g h t s ,  which are used t o  s tudy  t h e  environment and s u r f a c e  
of the  E a r t h ,  14oon, and planet.s ,  as w e l l  as t h e  in t e rven ing  space enxiromnent . 
The f l i g h t  pro-lects concerned wi th  t h e  above ob jec t ives  inc lude  sounding 
rocke t s ,  Geophysical s a t e l l i t e s ,  Explorers ,  Pioneer  probes,  Mariners and 
Surveyor,  The p r o j e c t  involved wi th  t h e  s tudy  of the  Sun i s  the  Orb i t ing  
So la r  Observatory; while  the  purpose of the Orb i t ing  Astronomical Observatory 
i s  t o  s tudy  the  s ta rs .  The b i o s a t e l l i t e  program w i l l  cont inue d;.velcpment sct 
as t o  launch i t s  f i r s t  f l i g h t  i n  1966. I n  the  area of a p p l i c a t i o n s ,  p r o j e c t  
Nimbus w i  11 cont inue t o  support  t he  p re sen t  and f u t u r e  requirements c f  the  
ope ra t iona l  weather s a t e l l i t e  systems f o r  the  Weather Bureau. E f f o r t  w i l t  
a l s o  cont inue i n  t h e  development of t he  Appl ica t ions  Technology S a t e l l i t e  
which w i l l  g ive  u s e f u l  in format ion  f o r  a p p l i c a t i o n  t o  meteorology and coma- 
munications its w e l l  as s c i e n t i f i c  s p a c e c r a f t  systems. 

ADVANCED RESEARCH AND TECHNOLOGY 

The advanced r e sea rch  and technology e f f o r t  c o n s t i t u t e s  a cont inuing  over- 
a l l  program aimed a t  meeting the  technology goals  of the  n a t i o n  with par t icul inr  
a t t e n t i o n  t c  providing the  t e c h n i c a l  base f o r  ca r ry ing  out  a t t r a c t i v e  f u t u r e  
aero-space xrissions.  This e f f o r t  covers  t he  spectrum of a c t i v i t y  from b a s i c  
research  t o  improve our fundamental knowledge of phys i ca l  and l i t e  sc ience  
phenomena, tkrcugh appl ied  technology t o  improve our p r a c t i c a l  c ' i pab i l i t y  
f o r  developing advanced systems. The s p e c i f i c  areas of e f f o r t  i n  t he  advanced 
research  and technology program are basic r e sea rch ,  biotechnology and hunian 
r e sea rch ,  e l e c t r o n i c s  and c o n t r o l ,  nuc lear  systems and space power, c iemica l  
propuls ion ,  space veh ic l e  r e sea rch  and technology, and ae ronau t i c s .  

TRACKING AND-aTA ACQUISITION 

The t r ack ing  and d a t a  a c q u i s i t i o n  e f f o r t  i s  d i r e c t e d  toward providing the  
necessary support  requi red  by the  i n c r e a s i n g  a c t i v i t y  of the  N A S A  spa-e 
f l i g h t  programs. During FY 1967 increased  numbers of launches are sc ' ieduled 
f o r  both the manned and unmanned space f l i g h t  programs, thereby r e q u i  ring 
a d d i t i o n a l  e f f o r t  by the  world-wide network of t r ack ing  s t a t i o n s ,  Adtiitional1.y , 
t he  program provides f o r  supplementing and maintaining the t r a c k i n g  and d a t a  
acqu i s i t i ' on  c a p a b i l i t y  of the  network as requi red .  



TECHNOLOGY U l S ,  I Z  ATION 

The technology u t i l i z a t i o n  program provides  f o r  the  d i s t r i b u t i o n  and 
disseminaticlrt of t h e  s c i e n t i f i c ,  t echnologica l  and engineer ing  informat ion  
and concepts r e s u l t i n g  from NASA programs s o  as t o  permit  t h e i r  Eul les t  use 
i n  accomplishing n a t i o n a l  ob jec t ives .  I n  o rde r  t o  a s su re  f u l f i l l m e n t  of 
t h i s  b a s i c  c h j e c t i v e ,  s e v e r a l  s u b s i d i a r y  ob jec t ives  must be r e a l i z e d .  They 
are: 1. Estakl l ishing e f f e c t i v e  mechanisms and systems f o r  a s s u r i n g  t h a t  
a l l  new knowledge is  i d e n t i f i e d ,  c o l l e c t e d ,  eva lua ted  and made a v a i l a b l e  i n  
the  most useful  manner; and 2 .  E s t a b l i s h i n g  e f f e c t i v e  mechanism:; f o r  
announcing a.rid d isseminat ing  t h i s  new knowledge i n  order  t o  assure  the wides t  
poss ib l e  appl ic .a t ion and u t i l i z a t i o n  the reo f .  

F INANC I N  Gi 

The FY 1967 budget t o  suppor t  the  r e sea rch  and development program, which 
i s  discussed i n  d e t a i l  i n  t h i s  volume, i s  $4,246,600,000. This compares 
with a program t o t a l i n g  $4,511,644,000 f o r  FY 1966. 

Expenditures f o r  t he  cu r ren t  f i s c a l  year  are es t imated  a t  $4,520,030,000 
and $4,340,  000 :, 000 f o r  FY 19 67 
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NATIONAL AERONATUICS AND SPACE ADMINISTRATION 

CONS TRUC T I  ON OF FACILITIES 

GENE EUL STATEMENT - 

This  appropr i a t ion  provides  f o r  c o n t r a c t u a l  s e r v i c e s  f o r  t he  des ign ,  
cons t ruc t ion  and modi f ica t ion  <of f a c i l i t i e s ;  t he  purchase of equipment 
r e l a t e d  t o  cons t ruc t ion  and mod i f i ca t ion ;  and advance design of f a c i l  Lties 
planned f o r  f u t u r e  au tho r i za t ion .  The p r i n c i p a l  p r o j e c t s  i n  the  1967 
program are descr ibed below: 

MANNED ---- SPACE FLIGHT: 
oper ,a t iona l  and t e s t i n g  f a c i l i t i e s ,  u t i l i t y  i n s t a l l a t i o n ,  arid 
a d d i t i o n s  and modi f ica t ions  t o  e x i s t i n g  f a c i l i t i e s ,  t o  support  t he  
Apollo spacec ra f t  and Saturn launch v e h i c l e  programs and o the r  
research  and support  a c t i v i t i e s .  

The e s t ima tes  inc lude  funding requirements  f o r  

---- SCIENTIFIC INVESTIGATIONS I N  SPACE: 
w i l l  support  a c t i v i t i e s  i n  space science.  The e s t ima tes  provide 
f o r  ,modif icat ions t o  launch f a c i l i t i e s ;  new launch and s e r v i c i n g  
f a c i l i t i e s  f o r  Delta v e h i c l e s ,  an Aerobee launch f a c i l i t y ,  and 
a d d i t i o n a l  u t i  li t y  i n s t a l l a t i o n s .  

P r o j e c t s  i n  t h i s  category 

---- SPACE TECHNOLDGY: 
support  f a c i l i t y ,  and a chemical d i s t r i b u t i o n  f a c i l i t y .  

These p r o j e c t s  comprise research  l a b o r a t o r i e s ,  a 

---- AIRCRAFT' TECHNOLOGY: 
expansicin of the  propuls ion systems l abora to ry ,  and modi f ica t ions  
f o r  a hypersonic propuls ion f a c i l i t y .  

Funds w i l l  provide f o r  a V/STOL wind tunne l ,  

---- SUPPORTING. ACTIVITIES:  
and des ign;  a 40-foot  antenna test  bed, and a u t i l i t y  i n s t a l l a t i o n  

Funds a r e  included f o r  f a c i l i t y  planning 

t o  suppclrt t r ack ing  and d a t a  a c q u i s i t i o n  requirements.  

The appropr i a t ion  f o r  FY 1966 w a s  $60,000,000 and the  a u t h o r i z a t i o n  w a s  
The reques t  f o r  1967 is $101,500,000; an i n c r e a s e  of $62,376,350. 

$41,500,000 fram t he  1966 appropr ia t ion .  
be $300,00O,COO i n  FY 2967, a decrease of $195,000,000 from the  !i495,300,000 
es t imated  f a r  FY 1966. 

T o t a l  expendi tures  a r e  es t inatecl  t o  

The budget r eques t  con ta ins  $20,000 t o  provide a f a l l - o u t  s h e l t e r  
p ro t ec t ion  f c i r  a new f a c i l i t y  a t  Kennedy Space Center. 
determined i r .  consu l t a t ion  with the  Department of Defense based on DOD pol icy  
and c r i t e r i a .  

The amount has  been 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ADMINISTRATIVE OPERATIONS 

GENERAL STATEMENT 

The Adminis t ra t ive  Operat ions appropr i a t ion  provides  f o r  personnel ,  t ravel ,  
and o the r  suppor t ing  expenses of NASA i n s t a l l a t i o n s  inc lud ing  He'adquarters, 
These i n s t a l l a t i o n s  are i n s t i t u t i o n a l l y  adminis tered by the  Assoc ia te  
Adminis t ra tor  who has  prime r e s p o n s i b i l i t y  f o r  t he  Research and Developmerit 
programs concluc ted a t  each i n s t a l l a t i o n ,  The Assoc ia te  Adminis t ra tor  f o r  
Manned Space F l i g h t  i s  r e spons ib l e  f o r  t he  Kennedy Space Center ,  Manned 
Spacecraf t  Center ,  and the  Marshal l  Space F l i g h t  Center. Goddard Space 
F l i g h t  Center  and Wallops S t a t i o n  a r e  under the  i n s t i t u t i o n a l  co,;nizance of 
t he  Assoc ia te  Adminis t ra tor  f o r  Space Science and Appl ica t ions ,  The Associate  
Admj n i s t r a t o r  f o r  Advanced Research and Technology i s  i n s t i t u t i o n a l l y  
respons ib le  1 ox t he  A m e s  Research Center ,  and the  E l e c t r o n i c s  Research Center ,  
t he  F l i g h t  R E  search  Center ,  the  Langley Research Center ,  the  Lewis Research 
Center ,  and the Space Nuclear Propuls ion Off ice ,  Headquarters r e p o r t s  
d i r e c t l y  t o  t.he Deputy Assoc ia te  Adminis t ra tor ,  and the  Western Operat ions 
Of f i ce  re2ort .s  t o  the  A s s i s t a n t  Adminis t ra tor  f o r  Indus t ry  Af fa i r s .  
I n s t a l l a t i o r  d e s c r i p t i o n s  and funding requirements  are grouped i l l  t h i s  voLume 
i n  accordanccb wi th  the prime miss ions  of the  i n s t a l l a t i o n s .  

Manpower 

NASA origi.na1ly planned fo r  a t o t a l  of 34,100 c i v i l i a n  personnel  p o s i t i o n s  
i n  FY 19686. However, due t o  the  s u c c e s s f u l  a c c e l e r a t i o n  i n  the  inanned space 
f l i g h t  program, a d d i t i o n a l  manpower w a s  requi red  t o  support  t h i s  program, A s  
a r e s u l t ,  ac. a d d i t i o n a l  424 p o s i t i o n s  were assigned t o  the  Manned Spacecraf t  
Center  and t.he Kennedy Space Center  b r ing ing  the  t o t a l  end of yea r  p c s i t i o n s  
t o  34,524., 
E l e c t r o n i c s  ELesearch Center  i n .  accordance wi th  the  phased b u i l d  ~p f c r  t h a t  
i n s t a l l a t . i o n , ,  P o s t - f l i g h t  s t u d i e s  of the  e a r l y  Gemini f l i g h t s  showed a 
s t rong  r e  l a t i o n s h i p  between s p a c e c r a f t  hours  i n  f l i g h t  and manhours i n  
f l i g h t ,  and requirements  f o r  suppor t ing  personnel  f o r  launch, mission 
ope ra t ions ,  and t r ack ing ,  A s  a r e s u l t  of t hese  workload i n d i c a t o r s ,  i n  
a d d i t i o n  t o  the  424 p o s i t i o n s  ass igned  i n  FY 1966, a f u r t h e r  a l l o c a t i o n  of 
365 p o s i t i o n s  f o r  the  Kennedy Space Center  and the  Goddard Space F l i g h t  
Center t o  support  the  heavy emphasis on launching and t r ack ing  of manned 
space f l i g h t :  missions i s  planned, These i n c r e a s e s  a r e  p a r t i a l l y  o f f s e t  by a 
t a r g e t  reduc:t:ion of 400 p o s i t i o n s  throughout t h e  agency which w i l l  n c t  be 
f i l l e d  upon becoming vacant .  A t o t a l  of 34,939 p o s i t i o n s  i s  reqJes ted  f o r  
FY 1967. 

I:n FY 1967 an  a d d i t i o n a l  450 p o s i t i o n s  are planned f o r  t h e  

The number of  p o s i t i o n s  requested and the  grade l e v e l  of the  emplcyees i s  
a product of t he  Human Resources Study conducted by NASA over a s i x  nonth 
period. Thi t i  study included a d e t a i l e d  pos i t ion-by-pos i t i  on study a t  a l l  
NASA i n s t a l l . a t j  011s with  the  i n t e n t  of e l imina t ing  o r g a n i z a t i o n a l  e n t i t i e s  o r  
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p o s i t i o n s  not. cons idered  necessary  f o r  t h e  ass igned  mis s ionso  The s t t d y  
v e r i f i e d  t:ha1: manpower w a s  and i s  be ing  used e f f e c t i v e l y  and t h a t  eveiy 
e f f o r t  i s  being made t o  provide f o r  new requirements by ad jus tments  w i t h i n  
t h e  au thor ized  manpower l e v e l ,  An impor tan t  p a r t  of t h e  s tudy  was th r  
development o E  a computer-assisted technique f o r  assignment of grade 2nd 
s a l a r y  l e v e l s  throughout t h e  agency. The h i s t o r i c a l  study had i n d i c a t e d  t h a t  
t h e  f a c t o r s  which had the  g r e a t e s t  impact on grade and s a l a r y  l e v e l s  vere: 
(1) promotion p r a c t i c e s ,  (2)  rate of s e p a r a t i o n ,  (3) l e v e l  of access ions ,  
and (4) st:atu:ory wi th in  grade pay increases. The computer program u t i l i z e d  
these  f o u r  focc:tng f a c t o r s  t o  e v a l u a t e  s e n s i t i v i t y  of p o l i c i e s  r e l a t i r i g  t o  
promotions, :xpixrations,  and access ions  and provided a method to make long 
range forecasts of t h e  e f f e c t  cm average  grade and s a l a r y  of d i f f e r ing ;  
concepts  of personnel  management. The estimates f o r  personnel  compent;ation 
contained i n  :he budget have been e s t a b l i s h e d  through t h i s  technique. I n  
a d d i t i o n  t o  developing a techni.que f o r  e s t i m a t i n g  grade and s a l a r y  recjui re- 
ments, t h e  Hiunan Resources Study i n c l u d e s  a follow-up procedure which 
cont inuous ly  e v a l u a t e s  the  p rogres s  of t h e  manpower a c t i v i t y  a g a i n s t  l.he 
pro  j ec t i on. 

The f o'Llowin,g t a b u l a t i o n s  i n d i c a t e  the  d i s t r i b u t i o n  of NASA personrie 1 by 
program and t i e  numbers of personnel  by c e n t e r :  

P e r  sonne 1 D i  s t r i  b u t i  on - 
1965 19 66 1967 

---, 

Direc t  Peirsonne 1 by Program 

Manned Space F l i g h t  

Gemini.. ......................... 
A p O l l i ~ . . . . . . . . . O . O . . . ~ ~ . . . O O . . .  .. 
Advanced missions.. .............. 

S u b - t o t a l ,  MSF................. 

Space Scie;nce --- and App l i ca t ions  - 
Physics and astronomy,. .......... 
Lunar and p l ane ta ry  exp lo ra t ion .  
Sus t a in ing  u n i v e r s i t y  program,. .. 
Launch v e h i c l e  development. ...... 
Launch v e h i c l e  procurement ....... 
Bioscience....................... 
Meteoro logica l  s a t e l l i t e s ,  ....... 
Communication and a p p l i c a t i o n s  

technology sa t e l l i t e s . ,  ........ 
S u b - t o t a l ,  SSA...UO.......OD.Oo 

1,050 1,168 19 7 
9,369 9,528 LO ,356 

30 2 --- 2 50 2 73 

10,669 10,969 LO ,855. 

1,357 
342 

72 
265 
317 
2 60 
275 

154 

3,042 

1,330 
376 

7 1  
241 
351 
267 
2 44 

158 -- 
3 038 I- 

1,295 

7 1. 
17 61 
3512 
2619 
237 

38 7 

16 1. . --. 
2 ,943 -- 
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1967 -.. 1966 1965 

Advanced Research and Technology 

1,284 
1,488 
1,264 

235 

1 , 286 
1,48fi 
l., 629 

245 

Basic r e sea rch , . . . . . . . . . . . . . . . .  

E l ec t ron ic s  systems.. . . . . . . . . . .  
Human f a c t o r  systems.. . . . . . . . . .  
Space power and e l e c t r i c  pro- 

pu ls ion  systems.. . . . . . . . . . . . .  
Nuclear rocke ts . . . . . . . . . . . . . . . .  
Chemical propulsion. ........... 
Aeronaut ics . . . . . . . . . .  .......... 

Spalce v e h i c l e  systems.. ........ 1,258 
1,483 
1,068 

2 30 

807 
60 7 
660 

1,679 

931 
7 74 
50 5 

1,513 

8,024 Sub- to ta l ,  ART.... . . . . . . . . . . .  7,762 

831 Tracking-and Data Acquis i t ion. . . .  780 

TechnologLUti l izat ion. . . . . . . . . . .  47 -- 
Sub- to ta l ,  d i r e c t  pos i t ions . .  22,300 

45 

22,907 

Support Personnel 

Di rec tor  and s ta f f . . . . . . . . . . . . . . .  1,092 
Administrat,ion. .................. 4,872 
Research arid development support .  4,936 

:L ,09 2 
4,941 
5 044 -.-- 

1,096 
4,940 
4,981 

1'1 0 7 7  -L.- 11,017 Sub-tot:al., support  pos i t i ons . .  10,900 

33 924 34 9 33'3 To ta l ,  permanent pos i t ions . .  ... 33 , 200 

6 00 Tota l ,  o t h e r  pos i t i ons , .  ....... 1,100 

Grand Tota:L, a l l  pos i t ions . .  ....... 34,300 

Personnel Requirements 

1966 1965 

Manned !$>ace F l i y h t  

2,750 
,4 , 747 
-L-- 7 2" l  

2,620 
4,809 
7 ,317  

2,428 
4,237 
7,510 

Kenned:y Space Center. .......... 
Manned Spacecraf t  Center:. ...... 
Marshall  Space F l i g h t  Center..  . 

14,71,8 14,746. !Sub*- t o t a l ,  MSF.. ............. 14,175 
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1965 1966 

Space Science and App l i ca t ions  

Goddard Space F l i g h t  Center..... 3,704 3,577 
P a c i f i c  Iaunch Operat ions Of f i ce  19 
Wallops Stat ion. . . . . . . . . . . . . . . . .  5 18 5 18 

--- 

Sub- to ta l ,  SSA................ 4,241 4,095 

1967 

4,2177 

Advanced Research and TechnoloPy 

A m e s  Research Center.. .  ......... 2,210 2,220 2,1.91 
E lec t ron ic s  Research Center.. . , .  244 550 1,000 
F l i g h t  R.esearch Center..  ........ 6 05 6 04 596 
Langley Research Center......... 4,244 4,234 4,179 
L e w i s  Resecrch Center, .  ......... 4,815 4,810 4,747 
Space N u c : l e a r  P ropuls ion  Off ice .  117 117 11 15 

Sub-tot:al., ART.. .............. 12,235 12,535 12,828 

Support&,&:t i v i t i e s  

Headquarters,  NASA.. ............ 2,163 2,162 2, I35 
Western 0pera. t ions Office. .  ..... 386 386 38 1 

2,516 Sub - t ci f :  a j. ................... 2,549 2,548 

Permanent: pos i t ions . .  ........... 33,200 33,924 34, :339 

Other pc)sif:ions, ................ 1,100 6 00 6 00 

Grand t o t a l ,  al.1 pos i t i ons .  ....... 34,524 34,939 

Funding 

The FY 1966 NASA budget included a r eques t  f o r  $609,400,000 f o r  Acministra- 
t i v e  0perati.on:;. Triis w a s  reduced by t h e  Author iza t ion  Act to 
$591,048,850 and f u r t h e r  reduced by t h e  Appropriat ion Act t o  $584,000,000, 
A d e t a i l e d  m a  Lysis of requirements  t o  be funded under Adminis t ra t ive 0perati .oos 
r e s u l t e d  i n  the conclusion t h a t  t h e  estimate could be reduced by $5,€892,000 
t o  a t o t a l  o E  :$603,508,000. With t h e  peak workload approaching, howcwer, any 
amount below t h i s  l e v e l  would make i t  impossible  t o  conduct successf r i l ly  t he  
planned f l i g h t  missions.  I n  a d d i t i o n  t o  t h i s  requirement ,  t h e  recent Federal. 
Employees Sa lary  Act of 1965 c r e a t e d  a new funding requirement o f  $8,312,000 
f o r  a t o t a l  Df $611,820,000 f o r  t h e  Adminis t ra t ive  Operat ions approplsiation. 
A s  a r e s u l t ,  a t o t a l  of $27,820,000 has  been reprogrammed and t r a n s f c r r e d  from 
t h e  Research and Development appropr i a t ion  t o  i n c r e a s e  funding t o  $6:.1,820,000. 
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The FY 190'7 funding r eques t  f o r  Adminis t ra t ive  Operat ions i s  $663,500,000 
an inc rease  o E  !$52,080,000. The major reason f o r  t h e  inc rease  reques ted  i s  
r e l a t e d  t o  t h e  rnanned lunar  landing program wi th  t h e  Cape Kennedy M e r r i t t  
I s l a n d  Launch Airea approaching i t s  f u l l  development and t h e  Manned Spacecraf t  
Center approaching i t s  f u l l  o p e r a t i o n a l  c a p a b i l i t y ,  as w e l l  as the  suFport  of 
t h i s  program in o t h e r  c e n t e r s ,  p a r t i c u l a r l y  t h e  Goddard Space F l i g h t  Center, 
The o t h e r  maJor a r e a  of i n c r e a s e  i s  r e l a t e d  t o  t h e  b u i l d  up of t h e  E lec t ron ic s  
Research Center8,  The o b j e c t  c l a s s i f i c a t i o n  d e s c r i p t i o n  of resources  reques ted  
i s  t abu la t ed  be low: 

ANILYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION 

(Thousands of Do l l a r s )  

1967 --- 1965 1966 

11. 
12. 
21. 

22. 
23. 
24. 
25. 
26. 

32. 
42. 

31. 

Personne't compensation.. ........... 
Personnc? 1 b e n e f i t s , .  ............... 
Travel  and t r a n s p o r t a t i o n  of per-  

sons.. (, .......................... 
Transpor ta t ion  of things. .  ......... 
Rent :, c:ornrnunications and u t i l i t i e s  
Print: ing arid reproduction..  ........ 
Other sc!rvfces.. ................... 
Suppl.ies: arid materials.. ........... 
Equipmenl:. ......................... 
Lands and s t ruc tu res . .  ............. 
Insurance claims and indemnities. .  

To ta l . . . . . . . . ' , . ,  ........................ 

332,722 
23,713 

20,427 
4,543 

46,424 
4,174 

85,045 
24,553 
86,370 

6,539 
27 

a /  
634,537- 

355,511 
25,299 

20,841 
4,689 

49,795 
4,615 

107,584 
21,156 
16,998 
5,300 

32 

b/ 
611,820- 

2 75,354 
27,090 

21,279 
5,048 

56 , 411.7 
4,9'16 

127,5:38 
26,122 
14,696 
5,408 

- :3 2 

The a n a l y s i s  of changes by Object C l a s s i f i c a t i o n  FY 1966 t o  FY 196;' fol lows:  

Change 
1965 1966 1967 - i n  FY 1967 

Personnel Compensation 
and Benefit::; $356,435 $380,8 10 $402,444 +$2 1,6 :34 

I n  FY 1.967 the  cos t  of personnel  compensation and b e n e f i t s  w i l l  be $21.6 
m i l l i o n  great: tx than FY 1966. Of t h i s  amount $3.8 m i l l i o n  i s  caused by t h e  
f u l l  year  effcxt: of t h e  Federal. Employees Sa la ry  Act of 1965, e f f e c t i v e  i n  
October 1965. The most s i g n i f i c a n t  i n c r e a s e  r e f l e c t s  t h e  c o s t  of providing 
f o r  a n e t  in<:rease of 846 manyears f o r  permanent personnel.  Actu31 inc reases  
inc lude  64!1 nianyears f o r  new FE' 1967 p o s i t i o n s  a t  t h e  Kennedy Space Center ,  thce 
E lec t ron ic s  Research Center ,  and t h e  Goddard Space F l i g h t  Center,  and an 
inc rease  of 6: !5  manyears r e l a t e d  t o  t h e  new p o s i t i o n s  f i l l e d  during FY 1966. 

- a / Inc ludes  ,$14,573,000 compariitive t r a n s f e r  from Research and Development, 
- b/ Inc ludes  $27,820,000 appropr i a t ion  t r a n s t e r  from Research and Development. 

--- ---. 
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These inc reases  of 1,046 manyears are  p a r t i a l l y  o f f s e t  by t h e  sav ing  oE 2001 
manyears r e s u l t i n g  from not  f i l l i n g  400 vacancies  due t o  t h e  1965 reti .rement 
l e g i s l a t i o n .  

m i  11 ion. 
The cos t  of  t h e  n e t  a d d i t i o n a l  manyears i s  es t imated  a t  $9.8 

Reimbursement t o  t h e  Department of Defense f o r  m i l i t a r y  personnel  dl2tailed 
t o  NASA w i l l  i nc rease  by $1.1 m i l l i o n  i n  FY 1967 over FY 1966. In FY 1966, 
128 t r a i n e d  m i l i t a r y  personnel ,  who became a v a i l a b l e  because of t h e  ph,ise- 
ou t  of t he  At las  and T i t a n  I miss i le  systems, were d e t a i l e d  t o  NASA f0.r the  
support  of Gemini and Apollo f l i g h t  opera t ions .  I n  FY 1966 t h e  Department 
of Defense pa id  t h e  e n t i r e  cos t  of t h e s e  personnel ,  NASA w i l l  assume :he 
funding r e s p o n s i b i l i t y  f o r  t h e s e  personnel  i n  FY 1967. 

I n  add i t ion  t o  the  inc reased  c o s t s  r e s u l t i n g  from t h e  s a l a r y  increa , ;e ,  add+ 
t i o n a l  manyears, and reimbursement f o r  m i l i t a r y  personnel ,  t h e r e  is an i n c r e a s e  
of $9.9 m i l l i o n  r e s u l t i n g  from the  s t r u c t u r a l  changes i n  t h e  personnel  comple- 
ment. The t o t a l  i n c r e a s e  of $24.6 m i l l i o n  i s  o f f s e t  by a decrease  of j.4 
m i l l i o n  i n  temporary employment and $2.6 m i l l i o n  i n  overtime and hol id , iy  pay, 
f o r  a n e t  i nc rease  of $21.6 mi l l i on .  The n e t  i nc rease  f o r  personnel  cixnpensa- 
t i o n  and b e n e f i t s  c o n s i s t s  of $19.8 m i l l i o n  f o r  compensation and $1.8 m i l l i o n  
f o r  bene f i t s .  

Cha mg e 
i n  F I  1967 -- 1966 1967 1965- -- 

Travel  and Transporta-  
t i o n  of Persons $20,427 $20,841 $21,279 +$438 

The e s t ima te  f o r  t r a v e l  and t r a n s p o r t a t i o n  of persons i n  FY 1967 r e p r e s e n t s  art 
i nc rease  of $525 thousand f o r  E lec t ron ic s  Research Center,  Kennedy Spai:e Center,  
and Manned Spacecraf t  Center o f f s e t  by a r educ t ion  of $87 thousancl i n  o t h e r  
cen te r s .  The inc rease  of  $45 thousand f o r  t h e  E lec t ron ic s  Research Center i s  
r e l a t e d  t o  the  growth of t h e  Center. The inc reases  of $93 thousand a t  t h e  
Kennedy Space Center and $387 thousand a t  t h e  Manned Spacecraf t  Center a r e  
d i r e c t l y  r e l a t e d  t o  t h e  increased  f l i g h t  a c t i v i t y  which inc ludes  t h e  Last 
t h i r d  of t h e  Gemini f l i g h t s ,  t h e  f i r s t  manned Apollo spacec ra f t  launching on 
t h e  Sa turn  I B  and t h e  f i r s t  Sa turn  V launch dur ing  t h i s  time period. 

Chmge 
i n  Fl 1967 -- 1965 - 1966 1967 

Transpor ta t ion  of Things $4,543 $4,689 $5,048 +$359 

The ma jo r i ty  of t he  FY 1967 inc rease  of $359 thousand i n  t h i s  objec.: c l a s s  
r e s u l t s  from t h e  expansion of  personnel  and f a c i l i t i e s  a t  the  M e r r i t t  Csland 
Launch Area and Launch Complex 39 a t  Cape Kennedy as t h e  Apollo prograri moves 
i n t o  t h e  f l i g h t  s tage .  Other i nc reases  are  r e l a t e d  t o  a d d i t i o n a l  f a c i l i t i e s  
coming i n t o  use a t  t h e  Goddard Space F l i g h t  Center and t h e  phased bui l l l  up a t  
t h e  E lec t ron ic s  Research Center. 



Change 
i n  FY 1967 -- 1965 1966 1967 

Rent,  Cmnunj-cations 
and U t i l i t i c t s  $46,424 $49,795 $56,417 +$6,622 

The major I -ncreases  i n  FY 1967 requirements  over  FY 1966 inc lude :  increased  
space r e n t a l  a t  t h e  E lec t ron ic s  Research Center,  increased  r e n t a l  of ADP equip-  
ment, increased  communications, and increased  u t i l i t i e s .  I n  FY 1967 t h e  E'Lec- 
t r o n i c s  Reseai:ch Center w i l l  acid 450 p o s i t i o n s  a s  p a r t  of t he  approved c e n t e r  
b u i l d  up plan., It i s  es t imated  t h a t  an a d d i t i o n a l  100,000 square f e e t  of 
space w i l l .  be r en ted  a t  a cost- of $544 thousand t o  accommodate t h e s e  ~ e r s o n n e l .  

The e s t ima te  f o r  ADP r e n t a l  c o s t  i n  FY 1967 i s  $2.7 m i l l i o n  g rea t e r  than i n  
FY 1966. The ma jo r i ty  of  t h e  inc rease  w i l l  be a t  t h e  Goddard Space F l i g h t  
Center where an overlapping of equipment w i l l  be r equ i r ed  dur ing  t h e  Elhasec- 
out  of second genera t ion  equipment and t h e  i n s t a l l a t i o n  of  t h e  super-s peed 
complex. The E lec t ron ic s  Research Center w i l l  begin i n s t a l l a t i o n  of PDP 
equipment. :hi ;?Y 1967 t h e  i n i t i a l  ADP system w i l l  be i n s t a l l e d ,  and t h e  clnst 
w i l l  i nc rease  f:com $27 thousand i n  FY 1966 f o r  EAM equipment t o  $543 thousand 
f o r  ADP arid ILW equipment i n  FX 1967. The Langley and Ames Research Centers 
r e q u i r e  an inz rease  i n  equipment r e n t a l s  t o  supplement NASA owned systems as 
a prerequisii :? to so lv ing  t h e  more complex problems presented  by planned 
research  programs. Other Centers  ' requirements  r e f l e c t  minor r educ t ions  a$; t he  
f u l l  e f f e c t s  3f FY 1965 and FY 1966 equipment purchases are  r e a l i z e d .  

There i s  a n e t  i n c r e a s e  i n  t h e  manned space f l i g h t  cen te r s  i n  FY 1!)67 o f  
$. 3 mil l ion .  A t  t h e  Marshal l  !Space F l i g h t  Center t h i r d  gene ra t i cn  equipment 
w i l l  be i i i s t . s l led  t o  r ep lace  the  p re sen t  second genera t ion  equipxrent. I n  
a d d i t i o n ,  thle new equipment w i l l  change t h e  method of o p e r a t i o n  a t  th:.s Center 
by r ep lac ing  several small  systems s e p a r a t e l y  loca t ed  i n  each of t h e  .abora- 
t o r i e s  wi th  .3 l a r g e  c e n t r a l  processor  wi th  remote inqu i ry  s t a t i o r s .  llecause 
of t h i s  clianse i n  method of opera t ion ,  NASA w i l l  i n i t i a l l y  l e a s e  t h i s  equip- 
ment. This w i l l  cause overlapping of l e a s e  c o s t s  i n  FY 1967 i n  t h e  anount 
of $ ,7  mi l l i on .  O f f s e t t i n g  t h e  i n c r e a s e  a t  t h e  Marshal l  Space F l i g h t  Center ,  
t h e  l e a s e  cos t  a t  t he  Manned Spacecraf t  Center w i l l  be $.4 m i l l i c m  loirer i n  
FY 1967 whic'h r e p r e s e n t s  t h e  f i r s t  f u l l  year  e f f e c t  of t he  l e a s e  savii igs r e -  
s u l t i n g  from t h e  FY 1965 equipment purchase program. 

The i n c r e a s e  i n  manned f l i g h t  a c t i v i t y ,  and t h e  e f f e c t  of increase l j  Federal  
Telecommunications Systems r a t e s  and l i n e s  f o r  t h e  f u l l  year ,  w i l l  r e s u l t  i n  
about about s;.ft m i l l i o n  more communication cos ts .  

I n  FY 1967 t h e  number of f a c i l i t i e s  becoming o p e r a t i o n a l  w i l l  r e s u l t  i n  an 
inc rease  of S2 , .7mi l l i on  i n  u t i l i t y  cos t s .  About one-half  of t h i s  w i l l  be 
f o r  t h e  a c t i v a t i o n  of t h e  M e r r i t t  I s l a n d  Launch Area and Launch Comp1.x 391 a t  
t h e  Kennedy Space Center ,  NASA. The inc rease  i n  c o s t s  a t  o the r  c e n t e r s  i s ,  a 
r e s u l t  of the completion of  f a c i l i t i e s  au thor ized  i n  p r i o r  years .  
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I n  sunmiary, t he  inc rease  of $6,6 m i l l i o n  consists of $,5 m i l l i o n  f o r  
r e n t a l  of spiice, $2.7 m i l l i o n  f o r  ADP leases, $,6 m i l l i o n  f o r  communications, 
$2,7 m i l l i o n  Eor u t i l i t i e s ,  and $,1 m i l l i o n  fo r  a l l  o t h e r  items i n  t h l s  
ca tegory  . 

Change 
i n  I'Y 1967 --- - 'LQ65 1966 1967 

P r i n t i n g  and Xeproduction $4,174 $4,615 $4,916 +$30 1 

The maJor;Lty of t he  inc rease  i n  t h i s  o b j e c t  c l a s s  i s  f o r  Headquartt!rs and 
f o r  the  Kennedy Space Center ,  NASA, 
thousand r e s u l t s  from the  growing volume of s c i e n t i f i c  and t e c h n i c a l  
i n f o m a t i o n  being generated by the  NASA r e sea rch  and development progi'ams and 
the  s t a t u t o r y  reqiiirement t o  make t h i s  in format ion  availa5le t o  the  s c : i e n t i f i c  
community,, Aiother  i nc rease  of $122 thousand i s  a t  the  Kennedy Space Center ,  
NAS4,  t o  provide the  necessary support  f o r  the  g r e a t e r  number of personnel  
manning the  completed M e r r i t t  I s l and  Launch Area and Launch Complex 3!1 
f a c i l i t i e s .  I'here a r e  minor i n c r e a s e s  a l s o  a t  the  E l e c t r o n i c s  Research 
Center and the  (Goddard Space F Light Center r e l a t e d  t o  increased  act iv: . ty  a t  
these  center, ; .  

The Headquarters  i n c r e a s e  of $150 

Change 
1965 1966 1967 --- i n  I'Y 1967 

Other Se rv ices  $85,045 $107,584 $127,538 +:j 19 ,9.54 

The inc rease  i n  o the r  s e r v i c e s  r e p r e s e n t s  requirements  r e s u l t i n g  f-om 
program deve lopnent and the  completion of new cons t ruc t ion  begun i n  p 3 o r  
years .  The l a r g e s t  i n c r e a s e s  a r e  s t r i c t l y  re la ted t o  the  support  of :he 
planned f l i g h t  schedules ,  F l i g h t  schedules  a r e  being m e t  and thc ind . ca t ions  
a r e  t h a t  t h i s  w i l l .  continue.  As a r e s u l t  of the  g r e a t e r  complexity o i  the 
miss ions ,  co i s ide rab ly  more support  i s  requi red ,  This  i s  par t icular1:r  t r u e  
a t  the Kennedy Space Center ,  where the  l o g i s t i c  support  f o r  a l l  1.auncli 
vehicle stag12 c o n t r a c t o r s  w i l l  be provided through t h i s  account ,  and iqhere 
the  huge W e r r i t t  Tsland Launch Area and Launch Complex 39 w i l l  become f u l l y  
opera t iona l .  The completion of a d d i t i o n a l  f a c i l i t i e s  a t  nea r ly  E 11 Lgxations 
w i l l  r equ i r e  a d d i t i o n a l  c u s t o d i a l  and maintenance s e r v i c e s ,  and t h e  Lirge 
s c a l e  prociirfement of ADP equipnent i n  p r i o r  y e a r s  w i l l  r e q u i r e  i n c r e a s e s  i n  
maintenance c o s t s  and programming e f f o r t .  

The l a r g e s t  i nc rease  f o r  o the r  s e r v i c e s  i s  t o  support  the  expanded a c t i v i t y  
a t  t he  Kennedy Space Center ,  FY 1967 requirements  r e f l e c t  t he  f a t 1 1  yea r  
e f f e c t  of the FY 1966 base s u p p w t  s e r v i c e s  b u i l d  up,, During 1906 thl? 
ma jo r i ty  of the X c r r i t t  I s l a n d  Launch Area and Launch Complex 30 f a c i l i t i e s  
w i l l  be completed and  w i l l  become ope ra t jona l ,  Accordingly,  a s  each f a c i l i t y  
i s  completed, i t  w i l l  be manned by NASA and c o n t r a c t o r  personnel ,  
provide base ope ra t iona l  suppor t ,  S5,7 m i l l i o n  more w i l l  be requi red  i n  Fy' 
1967 than i n  FY 1966, I n  a d d i t i o n ,  a d m i n i s t r a t i v e  support  f o r  t he  ex?anded 
e f f o r t  w i l l  r equ i r e  an inc rease  of $2,8 m i l l i o n ,  f o r  a t o t a l  i nc rease  of 

To 
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$8.5 m i l l i o n  f o r  c o n t r a c t u a l  s e r v i c e s  o u t s i d e  the  government. 

A s  t he  NASA manned and unmanned f l i g h t  a c t i v i t y  i n c r e a s e s  a t  Cape Kennedy, 
NASA i s  assuming the funding r e s p o n s i b i l i t y  €or  more f a c i l i t i e s  f'rom 1:he A i r  
Force. Also,  as  the  o v e r a l l  NASA a c t i v i t y  i n c r e a s e s ,  the  amount of s e r v i c e s  
provided by t h e  A i r  Force on a reimbursable  b a s i s  i n c r e a s e s  accord ingly ,  
This  w i l l  r e su l t  i n  an  inc rease  of $1.3 m i l l i o n  i n  FY 1967. 

The combination of the  rise i n  A i r  Force reimbursements coupled wi1:h the  
i n c r e a s e  i n  c o n t r a c t u a l  s e r v i c e s  ou t s ide  the  government r e s u l t s  i n  a .l:ota1 
inc rease  €o r  o t h e r  services a t  Kennedy Space Center ,  NASA of $9.8 m i l l i o n ,  

Another s l g n i f i c a n t  i n c r e a s e  i n  FY 1967 over FY 1966 w i l l  be f o r  t h e  
t e c h n i c a l  documentation and s c i e n t i f i c  and t e c h n i c a l  in format ion  prog-rams. 
This  expanded a c t i v i t y  i s  occasioned by the  advancement i n  the  Apollo 
program from design and development e f f o r t  t o  t e s t i n g ,  q u a l i f i c a t i o n  imd 
f l i g h t ,  Tn a d d i t i o n ,  as o t h e r  NASA f l i g h t  and r e sea rch  programs achieve  
a d d i t i o n a l  mi les tones ,  the  n e c e s s i t y  f o r  documentation, c l a s s i f i c a t i o n  and 
d isseminat ion  of the  r e s u l t s  obtained inc reases ,  It i s  es t imated  t h a :  t he  
c o s t  of t h i s  e f f o r t  w i l l  r e q u i r e  an a d d i t i o n a l  $2.4 m i l l i o n  i n  FY 1967, 

The requirements  f o r  ADP programming, ope ra t ions  suppor t ,  and main.:enance 
a r e  es t imated  t o  i n c r e a s e  i n  33 1967 by $2.7 mi l l ion .  The c o s t  of 
main ta in ing  1VAS.4 owned ADP equipment w i l l  be $.5 m i l l i o n  g r e a t e r  than  i n  FY 
1966, This  increase r e f l e c t s  the  e f f e c t s  of t h e  FY 1965 and FY 1.966 purchase 
programs. 
m i l l i o n  h ighe r  i n  FY 1967, The l a r g e s t  i n c r e a s e s  are i n  support  of t he  
E l e c t r o n i c s  Xeslearch Center  and t h e  increased  complexity of t he  work conducted 
by t h e  Goddard Space F l i g h t  Center I n s t i t u t e  of Space S tudies .  

The e s t ima tes  f o r  ADP p rograming  and ope ra t ions  support  a:te $2.2 

I n  FY 1967 t 'he es t imated  c o s t  of maintenance and c u s t o d i a l  services w i l l  
be $3.7 m i l l i o n  h ighe r  than i n  FY 1966, The increased  phys ica l  p l a n t  f o r  
which c u s t o d i a l  services are r equ i r ed ,  coupled wi th  t h e  f u l l  yea r  e f f e c t  of 
the  Serv ice  Cont rac t  Act of 1965 on NASA s e r v i c e  c o n t r a c t s ,  w i l l  r a i s e  the  
c o s t  i n  t h i s  arlea by $1.5 mi l l i on .  As t h e  NASA c a p i t a l  investment grows 
l a r g e r  and f a c i l i t i e s  become o l d e r ,  the  c o s t  of maintenance and repai.: 
i n c r e a s e s  accordingly.  I n  FY 1967 i t  i s  es t imated  t h a t  t he  c o s t  of miiintaining 
the  NASA p l a n t ,  i nc lud ing  equipment, w i l l  be $2.2 m i l l i o n  g r e a t e r  than i n  FY 
1966, 

The balance of t he  inc rease  over FY 1966 i s  r e f l e c t e d  i n  minor changes j n  
many c a t e g o r i e s  of se rv ice .  The l a r g e s t  items i n  t h i s  ca tegory  a r e  the 
i nc rease  :in medical s e r v i c e s  a t  the  Manned Spacecraf t  Center  caused bl7 
g r e a t e r  a s t r o n a u t  a c t i v i t y ,  and an  i n t e n s i v e  s tudy by Headquarters  of t he  
i n c e n t i v e  c o n t r a c t i n g  po l i cy  and procedure 
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Change - 1965 1966 1967 - i n  FY 1967 

Suppl ies  and M a t e r i a l s  $24,553 $21,156 $26 , 122 +$4, ‘366 

I n  FY 196;’ t h e  requirement f o r  s u p p l i e s  and materials t o  suppor t  t h e  1isrge.r 
number of fac:i:lities which w i l l  become o p e r a t i o n a l  i n  FY 1966 and FY 1967, 
and t h e  g r e a t e r  number of personnel ,  both c i v i l  s e r v i c e  and c o n t r a c t c r ,  w i l l  
i n c r e a s e  by $4.6 m i l l i o n  as t h e  Apollo program moves i n t o  t h e  f l i g h t  mission 
s tage .  The 1)al.ance of t h e  i n c r e a s e ,  $ . 4  m i l l i o n ,  i s  r equ i r ed  t o  support  t h e  
b u i l d  up a t  t h e  E l e c t r o n i c s  Research Center and f o r  ad jus tments  at: o t h e r  
cen te r s .  

C h ang e 
1965 1966 1967 - i n  FY 1967 

Equipment $86,370 $16,998 $14,696 -$2,302 

The t o t a l  c a s t  of equipment r equ i r ed  i n  FY 1967 i s  $2.3 m i l l i o n  less than 
t h a t  needed i n  FY 1966. The r educ t ion  i s  d i r e c t l y  a t t r i b u t a b l e  110 t h e  
ADP equipment purchase program which has  been reduced from $7.9 m i l l i o n  irr  
FY 1966 t o  $ ; . E l  m i l l i o n  i n  FY 1967. 
i n c r e a s e  of $2.1 m i l l i o n  t o  provide equipment t o  suppor t  t h e  bu i ld  up r equ i r ed  
f o r  manned f l i g h t  support  ope ra t ions  a t  t h e  Kennedy Space Cen te r ,  t h e  Manned 
Spacecraf t  Center, and t h e  Goddard Space F l i g h t  Center. The o t h e r  $ . 7  mil l ion  
i n c r e a s e  i s  r e z u i r e d  t o  o f f s e t  t h e  deferment of equipment purchases ii recen t  
yea r s  and t o  a l low f o r  modernization of l abora to ry  equipment. 

This r educ t ion  i s  p a r t i a l l y  o f f s e t  by an 

Cl i ang €1 

1965 1966 1967 u_ i n  FY 1967 

Lands and S t r u c t u r e s  $6,539 $5,300 $5 , 408 +$lo8 

I n  FY 1967 t h e  amount reques ted  f o r  lands and s t r u c t u r e s  r e f l e c t s  3 net  
i n c r e a s e  i n  requirements of $108 thousand. The a d d i t i o n a l  r e sources  required 
t o  support  the expansion of Apollo f l i g h t  a c t i v i t y  are es t imated  t o  b ?  s l i g h t l y  
i n  excess of $313 thousand, o f f s e t  by a r educ t ion  a t  Ames Research Ceiiter of 
$205 thousand. 

A 0  > : i i  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

--- SlWWRY OF RESEARCH AND DEVEIDPMENT BUDGET PLAN BY BUDGET 
ACTIVITY AND RELATED FINANCING 

F i s c a l  Year 
1965 

Budget Ac t i v i  ty: 

1. Manned Space F l i g h t :  
(a) &mini.. . . . . . , . . . . $308,400,000 
(b) Apollo ............ 2,614,619,000 
(c)  Advanced mission 

studies . . . . . . . . .  

2. S c i e n t i . f i c  I n v e s t i g a t i o n s  
i n .  Space: 

(a)  Physics  and 
astronomy.. . . . . 

(b) Lunar and p l ane ta ry  
explora t ion . .  . . 

(c )  Bioscience. .  . . , . . 
( d ) ~  Iaunch v e h i c l e  

development.,. ,  

3. Space Appl ica t ions . .  . . . 
4. Space Technology ....... 
5. A i r c r a f t  Technology., . . 
6. Support:ing A c t i v i t i e s :  

(a,)] l 'racking and d a t a  
a c q u i s i t i o n . , . .  

(b)' Sus ta in ing  
u n i v e r s i t y  
program.... . . . .  

( c ) ~  Technology 

26,000,000 

176,029,000 

267,442,000 
3 1,OO 1,000 

138,191,000 

70,467,000 

299,320,000 

35,240,000 

2 53,236,000 

46,000,000 

u t i l i z a t i o n . ,  . . 4,750,000 

F i s c a l  Year 
19 66 

$2 26,6 11,000 
2,967,385,000 

10,000,000 

189,132,000 

326,523,000 
46,200,000 

90,300,000 

83,682,000 

248,500,000 

4 1,496,000 

231,065,000 

46,000,000 

4,750,000 

Total. Budget Plan.. . . $4, 270.69 5 .O OQ L 5 1 . 1 .  644.000 

F i s c a l  Year 
1967 - - 

$40,600,000 
2,974,200,000 

8,000,000 

167,300,000 

260,800,000 
39 ,900,000 

61,700,000 

88,100,000 

247,900,000 

33,000,000 

2 79,300,000 

41,000,000 

- 4,800,000 
$4.246.600 -000 - 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

---- SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY BUDGE2 
ACTIVITY AND R E U T E D  FINANCING 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1967 --- 1965 1966 

Financing:  

Appropriation... . . . . , . .  .... $4,363,594,000 $4,531,000,000 $4,246,600,000 
R a n  s f e r  red  t 40- 

"Construc t im  of 
f ac i1 i tLes"  (78 S t a t .  
658:l.. -3,545,000 OD-- _e- ................. 

"Administrative 
operat:tcms" (79 S t a t .  --- ---- 534). .................. --- -27,896,000 

Appro prla t i on 
( ad jus t ed )  ......... 4,360,049,000 4,503,104,000 4,246,600,000 

Transfer red  t lo "Cons t ruc ti on 

P r i o r  yea r  Eumding app l i ed  - 
a v a i l a b l e  from adjustments  
t o  FY 1962 and p r i o r  

Reprogramming t o  (-) o r  

of fac i1 : t t i es"  i n  FY 1966 - 354,000 --- --- 

budget p Lane. 2,263,000 --- --- 
plans  -76,690,000 8,540,000 --- 
"Admini sit r a t  i v e  Opera t i oris" 

............ 
from p r i o r  :year budget .................... 

Comparative t r a n s f e r  t o  --- --- - 14,573,000 ---- 
Tota l  :Etnancing of the  .......... 4 . 511.644.000 $4,246.600.000 budget plan $4.270.695.00Q $ - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY PROGRAM BY COGNIZANT OFFICE - -- 
BUDGET F i s c a l  Year 

ACTIVITY --- OFFIiCE/PROGRAM 1965 
F i s c a l  Year 

19 66 
F i s c a l  Year 

1!)67 

MANNED SPACE FLIGHT,. ..... $2,949,019,000 -- $3,203,996,000 

226,611,000 
2,967,385,000 

10,000,000 

$3,022 ,800,000 

308,400,000 
2,614,619,000 

26,000,000 

la 
lb 
I C  

2a 
2b 

6b 

2d 

* 
2c 
3 

3 

4 
4 
4 
4 
4 

4 
4 
5 

6a 

Gemini.. ................. 
Apollo.. ................ 
Advance d m i  s s i  ons ....... 

40 , 600,000 
2,974,200,000 

8 ,000,000 

SPACE SCIENCE AND -- 
APPLICATIONS.. .......... --- $732,362,000 $783,237,000 - $661,400,000 

131,400,000 Physics and astronomy.. . 
explorat ion. .  ......... Lunar and planetary 

Sustaining un ive r s i ty  

Launch veh ic l e  
deve 'Lopmen t ........... 

Launch veh ic l e  
procti'remnen t ........... 

Biosciencce. ............. 
Meteorological 

s a t e l l i t e s . .  .......... 
Cornmunicaition and 

applicait ions 
technology satellites. 

program............... 

139,082,000 143,500,000 

206,027,000 251,337,000 197 ,900,000 

46,000,000 46,000,000 41,000,000 

96,500,000 55,300,000 33 ,,, 700,000 

154,487,000 
28,501,000 

178,700,000 
36,700,000 

152 :,,OOO,OOO 
35 !,, 400,000 

30,99 1,000 38,900,000 43 ~, 600,000 

30,774,000 32,800,000 26 : 400,000 

ADVANCED IUESEARCH AND - 
TECHNOUrnI.. ............ --- $331,328,000 

2 1,231,000 
44,19 3,000 
25,622,000 
13,320,000 

$288,596,080 

22,000,000 
35,000,000 
32,300,000 
14,900,000 

$278 ,, 300,000 

23,000,000 
36,000,000 
36,800,000 
17,000,000 

Basic research..  ........ 
Space whit le systems. .. 
Elec t ron ic s  systems.. ... 
Human f a c t o r  systems.. .. 
Space power and e l e c t r i c  

propu:ls:ion systems.. .. 
Nuclear rockets .  ........ 
Chemical propulsion. .... 
Aeronautic s ............. 

58,220,000 
57,000,000 
76,502,000 
35,240,000 

45,200,000 
58,000,000 
39,700,000 
41,496,000 

42,500,000 
53,000,000 
37,000,000 
33,000,000 

TRACKING ANI) DATA -- ............ $253,236,000 $231,065,000 $279,300,000 

SlJM 3 



BUDGET Fiscal Year Fiscal Year Fiscal Year 
1967 ---. ACTIVITY' OFFICE/ PROGRAM 1965 1966 - 

6c T E C H N O I X ~  UTILIZA!lXON. . . -- $4,750,000 $4,750,000 - $4,800,001) 

TOTAL BUDGET PLAN.. . . . . $4- 270,695,000 $4,511. 644,OOQ :$4.246.600.00Q 

*Funds for the procurement of launch vehicles are s t a t i s t i c a l l y  distributed 
t o  unmanned f l i ght  programs (e.g. Physics and Astronomy, Space Vehicle 
Systems). 



NATIONAL AERONAVTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 

( I n  thousands of d o l l a r s )  

WESTEHN 

CENTER CENTER OFFICE S T A T  I ON CENTER CENTER CENTER OFFICE OFFICE CENTER CENTER 

J. F. KENNEDY MANNED MARSHALL G O O O A R O  P A C I F I C  LAUNCH AMES ELECTRONICS fLICHT LANGLEY L E Y l S  S P A C E  NUCLEAR 
PROGRAM OFFICE TOTAL SPACE CENTER, SPACECRAFT SPACE F L I G H T  SPACE F L i c n T  OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULSION H E A D Q U A R T E R S  OPERATIONS 

N A S A  C E N T E R  _-__ ______ - 
~~ O f f i c e  of  Manned SDace F l i g h t  

- 1965.................... 2 ;  qLq n i  q 56,1?(! 1,/.?!3,548 :,::;,sGs 369 39 2,400 1.160 33,367 91 7 
1966.................... 3,203,996 121,109 1,479,182 1,574,635 425 230 700 25.215 2,500 
1967.................... 3,022,800 164,505 1,363,400 1,466,295 500 250 25,350 2,500 

O f f i c e  of  Space Science and 
d p p l i c a  t i o n s  

1965.................... 
1966.. .................. 
1967.................... 

O f f i c e  of Advanced Research and 
Technology 

1965.................... 
1966.................... 
1967.................... 

O f f i c e  of Tracking  and Data 
A c q u i s i t i o n  

1965.................... 
1966.................... 
1967.................... 

O f f i c e  of Technology U t i l i z a t i o n  
and P o l i c y  Planning 

1965.................... 
1966.................... 
1967.................... 

T o t a l  Budget P l a n  

1965.................... 
1966.................... 
1967.................... 

732,362 
783.237 
661,400 

331,328 
288,596 
278,300 

2,674 2,608 1,462 186,868 
3,327 14,400 10,607 195,404 
4,019 15,200 495 189,193 

1,512 28,911 8,517 
250 2,355 17,264 9,678 
250 3,370 17,496 9,701 

99 10 67,388 199,083 107.230 128,832 1,150 34,683 275 
5 68,217 179,843 106,597 163,409 2,830 37,948 

3,640 31,463 750 1 5  35,960 147,371 93,146 140,148 
650 

- 19,391 2,333 7,638 34.953 122,084 45,760 31,648 28,581 - 18,775 6,554 14,919 40,749 69,431 50,218 37,765 20,638 - 21,455 12,4CO 7,925 41,127 6-1,603 48,500 31,833 22,640 

253,236 2,000 179,252 5,100 - 1,900 2,200 7,015 55,769 
231,065 1,500 155,950 5,835 - 1,880 2,000 10,400 53,500 
279,300 1,500 199,600 6,400 - 2,100 2,100 12,000 55,600 

- - 

- - - 4,750 4,750 
4,750 4,750 
4,800 4,800 

- - 

184,010 214.099 
8,665 50,953 7,204 16,804 111,666 249.274 50,218 184,727 260,047 

167,129 220,888 

4,270,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322,327 45,760 
4,511,644 124.686 1,495,937 1,604,006 361,457 
4,246,600 168,774 1,381,970 1,485,786 398,994 10,040 53,168 13,150 10,040 79,187 208,974 48,500 

0 

SUM 5 
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NATIONAL AERONAUl'ICS AND SPACE ADMZNISTRATION 

FISCAL YEAR 1967 ESTIMATES 

DISTRIBUl'ION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AM) FISCAL YEAR 

( I n  thousands of do l l a r s )  

- 
WESTERN 

O F F  I C E ' /  

YUCLEAR , F A C I F I c  L A U N C H  AMES E L E C T R O N I C S  F L I G H T  LAN;€* LEWIS I?IRSHALL CODDARD J. F. KENNEDY h'ANNED 

SPACE CENTER, SFACECRAFT .SPACE FLicnT ,SPACE FL l C H r  C l l E R a T I O N S  WACLOPS RESEARCH ' RESEARCP RESEARCH RESEARCH RESEARCH PROPULSION H E  AOVUARTERS OPERAT I O N S  
PROGRAM TOTAL 

-- 
- OFFICE SFFICE  TATI ION CENTER CENTER CENTER CENTFR CENTER - -_I__- 

CENTER -- N A S A  CENTER C E N T E R  
----_I_ 

OFFICE OF MANNED SPACE FLIGHT, 
_I TOTAL 1965 

Gemini 

Apollo 

Advanced mission s tud ie s  

OFFICE OF SPACE SCIENCE 
AND APPLICATIQVS, 
TOTAL - 

Physics and astronomy 

Lunar and p lane tary  
explora t ion  

Sustaining univers i ty  
program 

Launch veh ic l e  development 

Launch veh ic l e  procurement 

Bioscience 

Meteorological s a t e l l i t e s  

1966 
1967 

1965 
iYOb 
1961 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

comnunfcation and appl ica t ions  
teph*-lar; z:::llLieb l Y 6 5  

1966 
1967 

39 2,400 1,160 33,367 917 
7 snn 

- -I_ 25,350 2.500 

389 2,949,019 56,110 1,418,648 1,435,969 
425 230 3,203,996 121,109 1,479,182 1,576,635 

7qn 3.022.800 164,502 1,363,400 1,466,295 500 
- 700 25.215 - , > Y v  

3os,4s0 - 
- - _- 

- - 350 
400 
300 

-,n" ? % - A  
>"",'t>U 

226,611 226.211 
&O, 600 40,300 

- - 
- 

24,oa7 645 2,614,619 55,610 1,100,973 1,430,516 389 39 1,200 1,160 
2,967,385 120,509 1,249,371 1,569,135 425 
2,974,200 163,905 1,320,500 1,461,795 500 

230 700 24,515 2,500 
250 26,750 2,500 

- 1,200 8,930 272 26,000 500 9,625 5,473 - - - 300 
300 

10,000 600 3,600 5 , 500 
a, ooo 600 2 , 600 4,500 - 

275 10 107,230 128,832 67,388 199,083 1,150 34.683 732,362 2,674 2,608 1,462 186,868 99 - 10,607 195,404 650 5 106,597 163,409 2,830 37,948 
3,640 31.463 750 15 35,960 147.372 93.146 140.148 

68,217 179,043 783,237 3,327 14,400 
661.400 4.019 15.200 495 189.193 

- - - - - 1,090 1,557 10 2,226 22,866 334 139,082 755 110,244 
143,500 
13 1 , 400 

- - 62 108,498 2,550 2,586 5 2,272 27,075 452 
25 100,961 3,400 2,563 15 I., 100 22,836 500 - 

- .. - 15,734 50,050 97 9,256 126,580 - 12,763 53,115 12,913 156,607 - 7,000 23 , 200 14,300 136,700 

206,027 - 2,608 435 1,267 - - 251,337 14,400 375 1,164 
197,900 15,200 300 1,200 

46,000 
46,000 
41,000 

- - - 
- - - - - .. 

1,557 100 735 91,302 1,333 
200 570 42,820 64 0 
250 600 31,550 600 

96,500 1.321 152 
55,300 820 10,000 250 
33,700 700 

154,48 7 1,353 
178 , 700 2,507 
152,000 3,319 

- 
99 13,737 107,673 12,129 - 18,580 - 11,600 137,023 5,625 

- 19,496 

22,205 
- 3,365 - - -  10,400 115,821 L > J  - .. - 60 17,392 9,145 1,519 

420 100 21,900 30 10,450 2,500 

28,501 395 
X,?% - 

420 100 22,599 30 11,214 2,337 35,400 

30,991 
38,900 
63,600 

- - 

30,774 
32,800 
26,400 

- - 

- _ _  - - 175 425 :3t 120 29,505 

170 
- - 170 35,400 180 - L5S 630 2.070 

3qs 3oi: 140 500 "?e 2,860 

- - - - 24,414 215 5,749 196 
31,092 - - 1,060 648 
25,107 1,100 193 

SUM 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

DISTRIBVTION OF RESEARCH AND DEVELOPWNT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 

( I n  thousands of do l l a r s )  

J. K. KENNEDY MANNED MARSHALL G O D O A R O  P A C I F I C  LAUNCH AMES ELECTRONICS FLIGHT LANGLET L E W I S  SPACE NUCLEAR WESTERN 
PROGRAM TOTAL SPACE CENTER, SPACECRAFT SPACE FLlGnT SPACE FLIGHT OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULSION HEADQUARTERS OPERATIONS 

NASA CENTER C E N T E R  CENTER OFFICE S T A T I O N  CENTER CENTER CENTER C E N T E R  CENTER OFFICE OFFICE" 

OFFICE OF ADVANCED RESEARCH AND 
TECHNOLOGY. TOTAL 1965 

Space veh ic l e  systems 

Elec t ronics  systems 

Human fac to r  systems 

Space power and e l e c t r i c  
propulsion systems 

Nuclear rocke t s  

Chemical propulsion 

Aeronautics 

OFFICE OF TRACKING AND 
DATA ACOUISITION 

Tracking and da ta  acquis i t ion  - m 

d. 

W iD 

0 

0 
-$ 

a I 
m 
0 N 

m 

OFFICE OF TECHNOLOGY 
VPILIZATION AND POLICY 
PLANNING 

Technology u t i l i z a t i o n  

TOTAL BUDGET PLAN 

1966 
1967 

iYb> 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1355 
1967 

1965 
1466 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

7,638 34,953 122,084 45,760 31,648 28.581 

9.731 - 21.455 12.400 7.925 41.127 61.603 48.500 31.833 22.640 
5nV71e 37,765 1C,5?8 - .  - - -  331,328 1,512 28,911 8,517 - 19,391 2.333 

288,596 250 
??a I 3CC 95c > .J , "  

2,355 17,264 9,67R - Ig .775 6,554 I*.YLY 40.749 69,&31 .- . ^ <  
I/ .+YO 

1 *-In 

21,231 

23,000 

44,193 
35,000 
36,000 

25,622 
32,300 
36,800 

13,320 

17,000 

22,000 

14,900 

58 , 220 
45,200 
42,500 

57,000 
58,000 
53,000 

76,502 
39,700 
37,000 

35,240 
41,496 
33,000 

253.236 

- 
- 

629 
435 
6 70 

465 
525 
450 

365 
795 

1,100 

53 
100 
650 

- - - 
- 

500 
500 

- - 

- 
2311065 - 

916 
815 
850 

16,444 

3,096 

3,685 
4 , 003 

4,201 

4,200 

355 
310 
300 

2,415 

1,650 

1,375 
1,125 

900 

3,721 
4,800 
6,500 

2,010 

- 
- 

257 
117  
120 

1,231 
1,751 
2,081 

2,967 
2,975 
2,960 

25 - 
3,512 
4,260 
3,990 

- - - 
550 
550 
550 

- 
- 

2 , 000 179,252 5,100 
1,500 155,950 - 5.835 

279:300 - - 1.500 199,600 6,400 2.100 2,100 12;ooo 55:600 

L c c  -<.. 253,236 2,000 179,252 5.100 7,": 22, ,"I 1.900 2.200 - 1,3uu 1>5, Y 50 5,835 1,880 2,000 10,400 53,500 
279,300 1,500 199,600 6,400 2,100 2,100 12,000 55,600 

n*.. 
Ld*,UU> 

- - 4,750 4,75f. 
&, 750 4.750 
L . Rnn 4.800 

4.750 4,750 
4,750 4,750 
4,800 4,800 

- 
- - - - - - - 

4 , 2 70,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322.327 45,760 184,010 214,099 
50,218 184,727 240,047 4,511,644 124.686 1,495,937 1,604,006 361,457 8,665 56,953 7,204 16,804 111,666 249.274 

m 0 4 0  4 246 600 168 774 1 381 970 1,485,786 398 994 5 c ~  48 , - ,  500 167 129 220 . 888 
- 

1,966 
1,910 
2,100 

3,354 

3,475 
3,076 

3,480 
3,718 
4 , 100 

4,233 
5,224 
5,830 

191 
110 
50 

- 
- 

540 
500 

6,167 
4,197 
5 , 400 

95 
595 

1,000 

- 
250 
250 

2,178 
5,110 

10,000 

60 
359 
7 00 

- 
50 

300 

c - 
- 
- 

190 
150 

- 

3 
30 
30 

1,825 
1,010 
1,010 

1,038 
698 
660 

1,750 
1,500 
1,250 

- - - 
- - 

- 

3,022 
11,681 
4,975 

1,900 
1,880 

1,901 
2,119 
2,200 

10,594 
11,466 
14,282 

6,660 
7,260 
7,420 

4,053 
4,246 
5 , 000 

1,324 
846 
700 

1,369 
2,877 
2,900 

9,052 
11,935 

8,625 

2,200 
2,000 

2,234 
2,731 
2,800 

2,408 
3,087 
3,223 

400 
539 
540 

232 
125 

43,517 
28,768 
26,065 

9,846 
6,599 
3,550 

49,588 
15,205 
12,800 

13,859 
12,377 
12,625 

7,503 
8,627 
8,500 

3,474 
6,006 
3,713 

2,022 
3,906 
3,180 

2,172 
2,216 
2,820 

1,351 
4,565 
3,045 

13 
58 
50 

11,973 
11,271 
9 , 300 

3,140 
1,116 
1,225 

7,015 
10.400 

6,356 
5,056 
5,400 

4,234 
3,718 
4,200 

2,727 
3,566 
3,290 

100 
100 

5,857 
4,491 
6,050 

6 

- 
9,301 
3,707 
3,700 

55,769 
53.500 

- llkmount fo r  Western Operations Office includes funds fo r  the Jet Propulsion Laboratory a s  shown i n  the Research and Development program j u s t i f i c a t i o n  (Vol. 11) SUM 7 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ,ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN AS 
RECONCILED TO FINANCING SCHEDULE 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1965 1966 - 1967.- 

B u d g . t  A c t i v i t y  

1. Manned Space F l i g h t ,  ......... $199,770,096 $21,401,350 $54,378,003 

3. Space Appl ica t ions  ........... 
5. Aircra.ft  Technology.. ........ 3,729,000 682,000 21,011,000 

2. S c i e n t i f i c  I n v e s t i g a t i o n s  
i n  Space ................... 8,342,600 7,084,000 6,322,000 

4. Space Technology............. 21,291,000 13,435,000 11,089,000 

6. Supporting A c t i v i t i e s . .  ...... 27,974.000 16,984.650 - 8.700,002 

--- --- .- - 

$261.106.696 $59.587.000 $101.500,001~ 
-I _- TotaJ Budget Plan.. . . . . . . . .  

Financ,in.q: 

Appr,opriation.. ............ $262,880,500 $60,000,000 $101,500,000 
Transfer red  from (78 S t a t .  
658) - 
"R.esearch and develop- 

ment". 3,545,193 -"" .. - - ................. 
Appropriation 

(ad j u s  ted)  ......... 266,425,693 60,000,000 101,500,~OOO 

Transferred from (78 S t a t .  
65'8) - "Research and --- .. - .. De ve 1 opment ............. 353,800 

Repr:ogi:amming t o  or from 
(-.:I prior year budget .. - .I pl.~ins. .................... -5,672.797 -413.000 _, -- 

'Total f inancing of 
budget plan ............ $261.106.696 $59,587,000 ~t01.500.00() - -- 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

Su13MARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN 
BY BUDGET IErIvIm SHOWING LOCATION TOTALS INCLUDED IN EACH A C T I V I ~ ~  

F i s c a l  Year 
1967 __. 

F i s c a l  Year 
1966 

F i s c a l  Year 
1965 

$54,,378.000 1. MANNED SI?,4GE FLIGITT ....... $21,401,350 $199,770,096 

John F. Ksennedy Space 
Center,  NASA.. ........ 

Manned Sp.acecraft Center 
Marsha 11 Space F l i g h t  

Center...,..,......... 
Michoud Assembly F a c i l i t y  
M i s s  isa i p  p i  Test 

Fincil i ty.  ............. 
Various Locations. .  ..... 

85,044,000 
23,907,500 

6,895,000 
4,180,000 

36 497,000 
13 800,000 

2,309,450 
284,750 

12,454,096 
6,449,500 

581,000 
700,000 

58,891,000 
13,024,000 

1,910,450 
5,821,700 

1 ,700,000 
1,100,000 

2 .  SCIENIPIF'LC INVESTIGATIONS 
IN SPACE. . . . . . $6 ,3  22.000 $7,084 .OOO $8,342,600 

2,749,000 Ames R,esearch Center. .  .. 
Goddarld Space F l i g h t  

Center.. . . . . . . . . . . . . . .  
Jet Pro pul s i on  Laboratory 
John F. Kennedy Space 

Center,  NASA.... . . . . . .  
Various Locations. . . . . . .  
Wallops S ta t ion . , . . . . . . .  

2,400,000 --- 605,000 
3,582,000 

--- 
350,000 

2,180,800 
275,800 

1,699,000 

887,000 

1,048,000 
--- 1,379,000 

4,388,000 
205,000 

3 .  SPACE APPLICATIONS........ --- s 
511,089 .OOO 4. SPACE TECHNOLOGY.,.....,.. 13.. 435.000 $21,291,000 

3 038 000 

10,000,000 
2,540,500 

770,000 
4 942,500 

Ame.s Research Center. .  .. 
E 1 e lc t r on i  c s Res ear ch 

Center.. . , . . . . . . . . . . . .  
Lan,gley Research Center. .  
Lewis  Research Center. . .  
Various Locations. . . . . . .  

5,000,000 
7 , 568,000 

867,000 --- 

l o  ,000,000 
1,089,000 --- 



Fisca l  Year F i sca l  Year F i sca l  Year 
1965 1966 1967 -, 

5 AIRCRPJV TECHNOLOGY. 0 $3,729.000 $682,000 $21 *011 *o@, 
--- -* - - her;  Research Center. .  ..... 2,630,000 

1,ang;I.ey Research Center. ... 1,099,000 682,000 5,011,000 
Lewis Research Center..  .... --- --- 16,000,0~00 

6. SUPPOE(:TING ACTIVITIES. ....... $27,974,000 $16,984.650 - $8,700.000, 

Godcliird Space F l igh t  Center 1,709,000 --- 7 10 , ClOO 
John F,, Kennedy Space 

1,393,000 --- - -- 
Various Locations. ......... 14,872,000 14,361,000 990,0100 

Center ,  NASA.. ........... 
Faci.l.it:y Planning and 
DE:!; ign.  .................. 10.000.000 2.623.650 - 7 .OOO.OOO. 

TOTAL PLAN,, ....................... $261.106.6968 $5 9.587.000 $101.500,0g: 

SUM 3 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION 

Location. 

Ames Research Center ............ 
Elec t ronics  Research Center ..... 
Goddard Space F l igh t  Center ..... 
J e t  Propulsior . Laboratory ....... 
John F . Kennec.y Space Center.  

NASA .......................... 
Langley Research Center ......... 
Lewis Research Center ........... 
Manned Spacecraf t  Center ........ 
Marshall Spaces F l igh t  Center .... 
Michoud Asrsem'b l y  Faci  li t y  ....... 
Miss iss ippi  T e s t  F a c i l i t y  ....... 
Various Locations ............... 
Wallops S t a t i o n  ................. 
F a c i l i t y  Plannic. g and Design .... 

Tota l  Plan .................... 

F i s c a l  Year 
1965 

$5.668. 000 

2.314. 000 
3.582. 000 

10.000. 000 

88.617. 800 
3.639. 500 

770. 000 
23.907. 500 
12.454. 096 
6.449. 500 

58.891. 000 
33.114. 300 
1.699. 000 
10.000. 000 

$261.106.696 

F i s c a l  Year 
1966 

$2.749. 000 

2.400. 000 
5.000. 000 

... 
7.782. 000 
8.250. 000 

867. 000 
4.180. 000 
2.309. 450 

284. 750 
1.910. 450 

20.182. 700 
1.048. 000 
2.623. 650 

$59.587.000 

Fisca l  Year 
1967 -- 

.... 3 
10.000. 000 

710. 000 
350. 000 

37.876. 000 
6.100. 000 

16. d00 . 000 
13.800. 000 

581. 000 
700. 000 

1 0 0 0  .700. 
6.478. 000 

205 . 000 
. 7.000,000 

The geogra1phi.c: l oca t ion  of NASA i n s t a l l a t i o n s  i s  shown on the following page . 
I n s t a l l a t i o n s  f o r  which cons t ruc t ion  p r o j e c t s  a r e  requested i n  t h e  f i s c a l  
year  1967 budget . are i d e n t i f i e d  . 

SUM 4 



NASA INSTALLATIONS 

* LEWIS RESEARCH CENTER 

. . . C C  - P e r .  
AMC2 KC3CAKLI l  

CENTER 

* ELECTRONICS RESEARCH 
CENTER 

GODDARD SPACE 
FLIGHT CENTER 

WESTERN TEST RANGE 
WSC) 

I 

WALLOPS STATION 

A R 12. 
NASA HEADQUARTERS 

TEXAS 

* LANGLEY 
RESEARCH CENTER 

\ - 
FLIGHT RESEARCH I A / I  I 

* JET PROPULSION 
LABORATORY 
(CONTRACTOR) 

cn 
2 
I -  -. 

* MANNED ' / / 1 i~ KENNEDY SPACECENTER 
SPACECRAFT CENTER I CENTER 

NUCLEARKOtKtT 
DEVELOPMENT 

i 3( MARSHALL SPACE 
FLIGHT CENTER 

* Installations for which construction 
projects are requested in FY 1967 budge 

i / 
/ 

"MICHOUD ASSEMBLY FACILITY 
#lie r l \  

I trn3rb.l 

STATION (NASA-AEC I 
* MISSISSIPPI TEST FACILITY 

, . .--_. i M3rL j 

t. 



NATIONAL AERONAUTICS AND SPACE ADMINISTLYATION 

FISCAL YEAR 1967 ESTIMATES 

AIMIN ISTRATIVE OPERAT IONS 

SUMMARY OF OBLIGATIONS BY INSTALLATION 

F i s c a l  Year F i s c a l  Year Fisc31 Year 
1'367 1966- --- 1965 

MANNED SPACE FLIGHT 

John :F. Kennedy Space Center ,  
N A S A . . . . . . . . . . . . . . . . . . . . . . . .  

Manne,d Spacecraf t  Cen te r . , . . . .  
Marshal 1 Space F l i g h t  Center.  . 

$52,416,000 
9 1,036,000 

137,787,000 

$79,723,000 
87,550,000 

128,260,000 

$98,108,000 
9 8 ,  :!12,000 

131,!)34,000 

SPACE SCIEXCE AND APPLICATIONS 

Goddard Space F l i g h t  Center. .  . 
P a c i f i c  :Launch Operations 

Of f i ce . . . . . . . . . . . . . . . . . . . . . .  
Wall op s :3 t a t  ion.  . . . . . . . . . . . . . . 

92,570,000 64,040,000 71,087,000 

844,000 
10,93 1,000 

--- 
9,446,000 

--- 
LO, :.66,000 

ADVANCED RESEARCH AND TECHNOLOGY 

A m e s  liesearch Center.  . . . . . . . . . 
E1ectron:i:s Research Center. .  . 
F l i g h t  Re se.arch Center.  . . . . . . . 
Langley 11~2search Center. .  . * .  . . 
L e w i s  Re:wa.rch Center.  . . . . . . , . 
Space Nuclear Propulsion 

Of f i ce . . . . . . . . . . . . . . . . . . . . . .  

31,807,000 
3,201,000 

10,523,000 
58,998,000 
68,546,000 

32,923,000 
6,233,000 
9,335,000 

63,006,000 
67,207,000 

33,475,000 
15,:.43,000 
9 ,O41,000 

62 ,!i87,000 
6 6 ,  :!84,000 

1,669,000 1,824 ,, 000 1 ,  t147,ooo 

SUPPORT :CNG .4C'CIVITIES 

51,516,000 
22,693,000 

56,286 :,OOO 
5,987,000 

NASA IIeadquar t e r s . . . . . . . . . . . . . 
Western 0pe:cations Off ice .  . . . 5 8 ,  ti67,OOO 

- 6,149,000 

TOTAL., . . . . . . . . . . . . . . . . . . . . . $634,537,000 $611,820,000 $663,5100,000 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

A DMIN I STRAT IVE OPERAT IONS 

NUMBER OF POSIT IONS BY INSTALLAT ION 

F i s c a l  Year F i s c a l  Year Fis ( :a l  Year 
11.967 - 1965 19 66 

MANNED S P A g  FLIGHT 

John F. Kennedy Space Center ,  
NASA.... . . . . . . . . . . . . . . . . . . . .  

Manned Spacecraf t  Center . . . . . .  
Marshal L Space F l i g h t  Center. .  

SPACE SC IlENEE AND APPLICATIONS 

Goddard Space F l i g h t  Center. . .  
P a c i f i c  Launch Operations 

Off ice .  ..................... 
Wal lops  S t a t  ion. .............. 

ADVANCED ]&SEARCH AND TECHNOLOGY 

Arnes Re;sea,rch Center..  ........ 
E l e c t r o n i c s  Research Center. .  . 
F l i g h t  :Research Center..  ...... 
Langley Research Center. .  ..... 
L e w i s  Research Center. .  ....... 
Space Nuclear Propuls ion 

Off ice . . . . . . . . . . . . . . . . . . . . . .  

SUPPORT INGOPERAT IONS 

NASA Headquarters ............. 
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T0TA:L.. .................... 

2,491 
4,431 
7,754 

3,782 

22 
555 

2,270 
2 50 
6 69 

4,374 
4,917 

117 

2,263 
40 5 

34,300 

2,666 ;!,796 
4,928 lc,866 
7,486 :‘,390 

3,625 11,807 

-0- 
53 0 

-0- 
530 

2,240 1- ” Y 211 
550 :I_ ,000 

4,842 4,779 

618 610 
4,304 (1,249 

117 115 

2,227 : t ,  200 
386 -- 39 1 

34,524 -. 34.939 -- 
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FISCAL YEAR 19h7 ESTTMATES 

AOMINISTRATWE OPERATIONS 

1 

____ DISTRRIBmION OF B m E T  PLAN BY OICTECT 
CLASSIFICATION By INSTALLATION 

, -."..-r"_ -"-_-.. _.._.. b" 

Rents ,  coomunicat ions ,  I m o  u c i i i c i e s  

P r i n t i n g  and r e p r o d u c t i o n  

Other s e r v i c e s  

S e r v i c e s  o f  o t h e r  agenci l  

S u p p l i e s  and m a t e r i a l s  

Equipment 

Lands and s t r u c t u r e s  

Insurance  c l a i m s  and 
i n d e m n i t i e s  

T o t a l s  

FISCAL YEAR 1966 

P e r s o n n e l  compensat ion  

P e r s o n n e l  b e n e f i t s  

T r a v e l  h t r a n s p  of p e r s  

T r a n s p o r t a t i o n  o f  t h i n g s  

Rents ,  communications,  
and u t i l i t i e s  

P r i n t i n g  and r e p r o d u c t i o n  

Other s e r v i c e s  

S e r v i c e s  of o t h e r  agencit 

S u p p l i e s  and m a t e r i a l s  

Equipment 

Lands and s t r u c t u r e s  

Insurance c l a i m s  and 
i n d e m i t i e s  

T o t a l s  

FISCAL YEAR 1967 

P e r s o n n e l  compensat ion  

Personnel  b e n e f i t s  

T r a v e l  (I t r a n s p  o f  p e r s  

T r a n s p o r t a t i o n  o f  t h i n g s  

Rents ,  communications,  and 
"t l l l t les  

4 ,  uuu 1).uuu J4I.UUU 
..- ̂ ^ ^  ^ ^  ^ ^ ^  
~ I > , Y Y Y  LJ,YUU i6,GOu iG.Guir > i j , v u u  ~ 3 , u u u  , ̂^^ 

V,""" 
o< ,  ""0 -9- n"" . .I" "-a '. , 5 L  :."? X?, "cc . , , , ,"YY I ) l " c , " " Y  

349,000 1.899.000 

4,174,000 216,000 614,000 1,025,000 398,000 6.000 32,000 27,000 13,000 23,000 175,000 50,000 -_ -  15,000 1,580,000 

74,310,000 14,970,000 11,427,000 18,610,000 5,092,000 42,000 1,001,000 1,611,000 316,000 1,467,000 2,699.000 3,862,000 37,000 522,000 12,654,000 

10.735,OOO 3,163,000 743,000 z , m , n o o  399,000 164,000 77,000 131.000 464,000 37,000 63,000 139,000 17,000 12,000 2,778,000 

--- 51,000 500,000 24,553,000 3,534,000 4,282,000 5,820,000 1,927,000 91,000 1,450,000 1,296,000 64,000 422,000 2,681,000 2,435,000 

--- 17,085,000 1,936.000 86,370,000 799,000 10,694,000 8,744,000 32.840.000 44,000 2,207,000 608,000 396,000 I, 293,000 3,401,000 6,323,000 

40.4L4,UUU J,YW,UUU /,Jlb,UUU lU,8>4,OUU I,L45,OUO 41,000 625,000 4,575,000 340,000 393,000 4,984,000 3,839,000 _ - _  

6,539,000 938.000 1,235,000 1,212,000 771,000 184,000 518,000 311,000 _-_ 101,000 957,000 312,000 --- -__ -__ 

-__  8,000 

34.537.000 52.416.000 91.036.000 137.787.000 92.570.000 844.000 10.931.000 31,807.000 3.201.000 10.523.000 58,998.000 68.546.000 1,669,000 22,693.000 51.516.000 

--_ --- --- -__ _ _ _  2.000 _-_ 27,000 10,000 1.000 6,000 --_ _ _ _  

55,511,000 28,546,000 49,917,000 80,206,000 38,455,000 _-- 4.692.000 21,935,000 3,389,000 6,312,000 41,036,000 47,993,000 1,460,000 4,289,000 27,281,000 

309,000 2,167,000 25,299,000 1,930,000 3,368,000 5,558,000 2,737,000 --_ 333,000 1,584,000 262,000 453,000 2,993,000 3,499,000 106,000 

20,841,000 2,080.000 4,874,000 3,769,000 2,636,000 _ _ _  185,000 676,000 302,000 222,000 1,503,000 1,470,000 200,000 282,000 2,642,000 

4,689,000 862,000 893,000 366,000 1,264,000 -__ 153,000 25.000 70,000 40,000 370,000 303,000 3,000 45,000 295,000 

49,795,000 5,565,000 9,068,000 9,255,000 8,000,000 --_ 430,000 4,733,000 688,000 317,006 5,607,000 3,389,000 _-_ 402,000 2,341,000 

35,000 27,000 25,000 20,000 201,000 50,000 _-- 15,000 1,925,000 

94,231,000 28,315,000 13,199,000 19,106,000 7,102,000 __- 1,390,000 1,537.000 610,000 911.000 2,807,000 3,654,000 38,000 514,000 15,048,000 

13,353,000 6,761,000 612,000 2,632,000 188,000 --- 53,000 140,000 258,000 4,000 63,000 139,000 17,000 14,000 2,472,000 

1,250,000 1,148,000 229.000 475,000 2,700,000 2,028,000 _-_ 53,000 555,000 

480,000 730,000 400.000 480,000 5,256,000 4,380,000 --_ 64,000 1,550,000 

_-_ -_- 100,000 470,000 300.000 445,000 388,000 

4,615.000 339,000 700,000 1,038,000 240,000 _-_ 

21,156,000 3,550,000 2,918,000 4,322,000 1,928,000 -__ 
16,998,000 818,000 800,000 1,000,000 1,040,000 -__ 

--- ---- _ _ _  5,300,000 947,000 1,200,000 1,000,000 450,000 

--- 1.000 _-- 2,000 --- -__ 10,000 32,WO 10,000 1,000 8.000 --_ --- --- --- 
11.820,OOO 79.723.000 87.550.000 128.260.000 64.040.000 --- 9.446.000 32.923.000 6.233.000 9.335.000 63,006.000 67.207,OOO 1.824.000 5.987.000 56.286.000 

75,354,000 30,777,000 54,866,000 80,271,000 41,563,000 _- -  4,865,000 22,572,000 9.012.000 6,510,000 41,999,000 49,064,000 1.483.000 4,426,000 27,946,000 

317,000 2,373,000 27,090,000 2,068,000 3,824.000 5,660,000 2,974.000 _-- 345,000 1,629,000 687.000 481,000 3,043,000 3,581,000 108,000 

21,279,000 2,173,000 5,261,000 3.724.000 2,633,000 _-_ 185,000 670,000 347,000 220.000 1,489,000 1,455,000 198,000 282,000 2,642,000 

50.000 295.000 5,048,000 1,127,000 884,000 366,000 1,325,000 --- 124,000 25,000 136,000 40,000 370,000 303,000 3,000 

>b,41/,UUU /,Ubb,UUU Y.4bU.UUU IU,LI3,UUU Y,/21,UUU _-_ 442,000 5,133,000 1,836,000 270.000 6,035,000 3,449,000 __-  402, ooo 2,390, no0 

4,916,000 461, 000 700,000 1,038,000 250,000 --_ 35,000 27.000 44,000 20,000 201.000 50,000 __-  15,000 2.075,OOO 

12,317,000 36,756,000 16,804,000 20,429,000 8,360,000 --- 1,729,000 1,706,000 1,990,000 989,000 3,719,000 3,656,000 38,000 51 7,000 16,026,000 

15,221,000 8,146,000 615,000 2,628,000 170,000 _-- 65.000 150,000 359,000 4,000 63,000 139,000 17.000 58.000 2,807.000 

26,122,000 6,594,000 3,350,000 5,397,000 1,929,000 --- 1,451,000 1,100,000 412,000 506.000 2,720.000 2,055.000 _ _ _  53,000 555,000 

14,696,000 1,970,000 1,147,000 1.oW.MM 2,312,000 _ _ _  480,000 280,000 320,000 500,000 2,878,000 2,230,000 -_- 29.000 1,550,000 

--_ _ _ _  _ _ -  100,000 470,000 300.000 _-- 445,000 183,000 5,408,000 960,000 1,300.000 1,200,000 450,000 _ _ _  
_ -_ 10.000 

63.900.000 98.108.000 98.212.000 131.934.000 71.687.000 --- 10.166.000 33.475.000 15.143.000 9.641.000 62.587.000 66.284.000 1.847,OOO 6,149.000 58,667,000) 

32.000 10.000 1.000 8.000 --_ _-_ _-- --- _--  1.000 _ _ _  2.000 _-_ 
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285 

$213 $4.437 $21.027 $1.362 $6.105 $39.355 $46.439 $25.311 $4.115 

332,722 20,107 46,076 79,345 37,512 213 4,437 21,027 1,362 6,105 39,355 46,439 1,318 25,311 4,115 

1,366 - Other personnel compensation 22.218 1.795 4.7136.714 2.046 - 22 2x2- 492 - 60 - 465 - 2 . 1 0 8  __ 9 

Total personnel compensation 9333.268 $20.107 346.076 $79.346 $38.057 
1 54 5 --- --- --- --- --- --- -__  _-- --_ --- Re imbur sab le 546 --- --- 

NASA funded 

FISCAL YEAR 1967 ESTIHATES 

FISCAL YEAR 1966 ESTIMATED 

Personnel Compensation: 
Permanent positions $353.072 $27,808 $50,226 $76,173 $38,559 --- $4,211 $22,299 $5,919 $5,979 $40,491 $47,854 $1,510 $27,849 $4,193 

16 84 23 23 156 184 5 107 16 - 228 Lapses (deduct) 

26.006 44,626 74,337 37.299 --- 4,121 21,386 3,264 5,773 39,499 46,138 1,451 25,791 3,981 Net coat of permanent positions 
308 Other personnel compensation 

..-- $4.692 $21.935 $9.389 $6.312 $41,036 $47.993 $1.460 $27.281 $4.289 

4,692 21,935 3,389 6,312 41,036 47,993 1,460 27,281 4,289 

Pay above the stated annual rate 1,355 107 193 293 148 --- 
- -2,165 - 

539 1 . 5 3 7  1.855- 9 1.490 - 22.471 2.540 5.291 5.869 1.788 - 571 549 - 125 - 

-229 -1.148 -1.900 - -64 -106 -997 -?.678 - - -- --- -20.755 - -1,909 - 5 . 7 9 3 3  -1.408 
333.672 - -  --- 

-__  --- --- --- --- --- --- -__ --- - Total personnel compensation 9356.143 328.546 $49.917 $80.206 $39.087 
Reimbursable 632 --- --- --- 632 c-- 

NASA funded 355,511 28,546 49,917 80,206 38,455 --- 
Reimbursable 47 --- _-_ _-- 47 ..-- 
NASA funded 25,299 1,930 3,368 5,558 2,737 --- 

Total personnel benefits $25.346 $1.930 $ 3 . 3 6 8 -  $?.784 - --- $ 3 3 3 -  $262 $ 4 5 3 $ 2 . 9 9 3 $ 3 . 4 9 9  $106 $2.167 $309 --- --- --- --- --- -_- --- --- --_ 
333 1,584 262 453 2,993 3,499 106 2,167 309 

COMPIFATION OP PERSCNNEL COSTS BY INSTALLATION AND FISCAL YEAR 

(In thousands of dollars) 

Total personnel benefits 
Reimbursable 
NASA funded 

Total personnel costs 
Reimbursable 
NASA funded 

$1.959 $289 --- --- $ 3 0 5 -  $100 $ 4 4 1 $ 2 . 8 8 0 $ 3 . 3 7 3  s94 --- - - -  --_ ---  --- -..- --- $ 23.758 $1.355 $?.154$5.528 $?.716 St5 --- 45 45 -_-  --- _-- 
1,355 3,154 5,528 2,671 15 305 1,549 100 441 2,880 3.373 94 1,959 289 23,713 

$357.026 $21.462 $49.230 384.874 $40.773 $228 $4.742 322.576 $1.462 $6.546 $42.235 349.812 $!,412 $ 2 7 , 2 7 0 -  --- -__  --- --- --- --- --- --- --- 591 --- --- 1 590 --- 
40.183 228 27,270 4.404 4,742 22,576 1,462 6,546 42,235 49,812 1,412 356.435 21,462 49,230 84,873 

otal personnel costs 
Reimbursable 
NASA funded 

$5.025 $2- $3.651 $6.765 $44.029 $51.492 s1.566 229.448 $4.598 

5,025 23.519 3,651 6,165 44.029 51,492 1,566 29,448 4,598 

--- - -_- 3381.489 $30.476 $53.285 $85.764 $41.871 
679 - - -  --- -_-  --- --- --- --- __ -  --_ --- --- _-- 679 

380,810 30.476 53,285 85.764 41,192 --- 

FISCAL YEAR 1967 ESTIMATED 

Personnel Compensation: 
$ J W , ~ Y Y  $29,897 $50,790 $76,720 $41,163 -__  $4,315 $22,435 $10.604 $6,009 $40.627 $48,371 $1,501 $27,945 $4,221 

Pay above the stated annual rate 1,396 108 196 296 158 17 86 40 23 156 186 5 107 16 
-111 Lapses (deduct) -10.644 -1,703 -453 -1,747 -1.100 - - -47 _-519 -1.835 __ - 24 - -133 -?.399 - -32 

Net cost of permanent positions 355,351 28,302 50,533 75,269 40,221 --- 4,285 22,002 8,809 6,008 40.650 47,158 1,474 26.514 4.126 
300 

--- 941.999 $49.064 $!.483 $27.946 $4.426 

375.354 30,777 54,866 80.271 41,563 --- 4,865 22,572 9,012 6,510 41.999 49.064 1,483 27,946 4,426 

n__-_-- - ....-.. _... rvo;c;ona --- 
- --- 

I 
1.9i)b - 9 ?.432 - e n *  . ...A 

>"C - Other personnel compensation 20.568 2.475 4.333-  1.907 - 580 __ 5 7n E? - --- 

--- --- _-- --- --- --- --_ --- --- - Total personnel compensation $375.919 $30.777 $54.866 $80.271 S61.13R 
D o l - L . - - - L . -  363 --- --- --- 565 - - -  

Total personnel benefits 
Reimbursable 
NASA fllnded 

Total personnel costs 
Reimbursable 
NASA funded 

--- s5.210 -- $9.699 $6.991 $45.042 $52.645 $1.591 $30.319 54.743 --- --- --- --- --- -__  --- --- --_ - --- $403.051 $32.845 $58.690 385.931 345.144 
607 --- --- --- 607 

402,444 32,845 58,690 85,931 44.537 --- 5,210 24.201 9,699 6,991 45,042 52,645 1,591 30,319 4,743 

SUM 4 
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FISCAL YEAR 1967 ESTIMATES 

DISTRIBmICN OF PERSONNEL POSITIONS BY INSTALLATION AND FISCAL YEAR 
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FISCAL YEAR 1965 ACTUAL 
~ ~~ 

TOTAL EXCEPTED POSITION$' 
Genera l  Schedule P o s i t i o n s :  

GS-16 
GS-15 
GS- 14  
GS- 13 
GS-17 
GS-11 
GS-10 
GS- 9 

g 
GS- 7 
GS- 6 
GS- 5 
GS-4 
GS- 3 
GS- 2 
GS- 1 

TOTAL GENERAL SCHEDULE POSITIONS 
TOTAL WAGE BOARD POSITIONS 
TOTAL PERMNENT POSITIONS 

GRAND TOTAL POSITIONS - IT 1965 
OTHBR TEMPORARY POSITIONS 

FISCAL YEAR 1966 ESTIWITED 

TOTAL EXCEPTED P O S I T I C N e l  
Genera l  Schedule P o s i t i o n s :  

GS-16 
GS-15 
GS- 14 
GS- 13 
GS-12 
GS-11 
GS- 10 
GS- 9 
GS-8 
GS- 7 
GS- 6 
GS- 5 
GS-4 
GS- 3 
GS- 2 
GS- 1 

rmAL GENERAL SCHEDULE POSITIONS 
rOTAL WAGE BOARD POSITICNS 

POTAL PERMANENT POSITIONS 

:RAND TOTAL POSITIONS - FY 1966 
OTHER TEMPPORARY POSITIONS 

FISCAL YEAR 1967 ESTIMATED 

POTAL EXCEPTED POSITION$/ 
C . L . 1  . - . . "_ I " I I I L I V L I a .  

GS- 16 
GS- 1 5  
GS-14 
GS- 13  
85-12 
GS-11 
GS- io  
GS- 9 
GS-U 
GS- 7 
GS- 6 
GS- 5 
GS-4 
GS- 3 
GS-2 
GS- 1 

rOTAL GENERAL SCHEDULE POSITIONS 
lUl!AL WAGS BOARD POSITIONS 
rOTAL PERMANENT POSITIONS 
OTHER TEMPPORARY POSITIONS 

;RAND TOTAL POSITIONS - RI 1967 

WESTERN LEWIS SPACE XUCLfhR J. F. XENNEDI % w t o  HARSWLL GODDARD P l C l F l O  LAuNc" hWES f I E c T R O N l C S  FLIGHT Lluctfr 
T O l * L  SPACE CENTER, S p L C E C n L F l  SPACE FLIGHT S P l C E  FL ICWT O P E R l T t O N S  UILLOPS RESELRcI( R E S F I R C H  RESElRCH RESELRCH RESEARCH FRopULstON HEIDVU*RTCRS O P E R A l l O w S  

OFFICE S l i T l o N  CENTER CENTER C E a r E R  C F F I C E  O F ~ I C E  CENTER CENTER NLSA NASA CENTER CEMTER CENTER 
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259 
1 ,756  
2,824 
4,020 
4,080 
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58 

- 

').&A9 
^ <  
IO 

1,552 
693 

1 ,776  
1.677 
1.141 
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3 
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385 
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2 
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57 
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25 

3.960 
24 1 

4,237 

4 ,431  

- 

- 
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2 

49 

57 
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1 ,069  
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2 
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4 
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70 
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8 3  
1 
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- 

36 

29 
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707 6 1  
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237 1 5  
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29 61  
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788 1,020 
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133  

- 

1 5  

2 

6 
25 
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722 67 
1,780 123 

1.087 105 
233 26 

- - 

1,548 139 

- 36 49 

29 6 1  
219 373 
425 801 
785 1,000 
800 1 ,012  
754 771 

2 
d 7.4 ?15 

2 3 
179 265 
62 54 

310 365 
257 3:s 
159 351 
40 99 

1 5  

30 
227 
417 
517 
54 3 

- 

5 2 7  

-on .- 2 
11 

154 
70 

191 

108 
39 

1 - 3  
I ,L1 

- 
1 
6 

13  
38 
37 

13  

5 
36 
1 7  
5 5  
47 
1 5  

,, Y V  

L13 

.^ 
I" - .)L _-  - 

20 10 
130 77 
190 126 
230 137 
183 116 ., 1 I ,  
. -- 
IdV 

5 
Y 3  88 

90 97 
33 22 

118 61  
116 123 

53 36 
5 

0 - 
3 

21 
22 
63 
58 ... 
( 1  

36 

16 
14 
16 
20 

4 

30 31 

25 26 
180 115 
2 34 320 
397 646 
381 528 

21 
393 153 

2 23 
144 122 

73 64 
139 1 L6 

130 109 

1 5  

- - 

506 491 

.-- 
13> 7 -  ,, 

2 

6 
25 
17  
26 

3 

2 
6 

13 
7 
8 

191 4 

65 1 
399 12 
321 4 1  
182 54 

nL a': 
75 4 0  

81 5 
42 1 

159 5 
224 16 
:a5 60 

59 39 
35 3 

- 

5 

- - - - 2 

18 

65 

- - - - - - I_ - - 
312 1,448 990 34 6 113 1,926 377 2.660 2,999 

26 28 2 - 
27.648 2,629 4,495 5,826 3.467 

34.339 2,750 4,747 7,221 3,759 518 2,191 1,000 596 4,179 4,747 115 2,135 381 
5 

34,939 2,796 4.866 7,390 3.807 530 2,211 1,000 610 4,249 4,779 115 2,200 386 

6,252 - 104 216 - 1,346 - 257 - 244 __ 1,488 1,718 - - - - 717 

20 

- 144 

1 2  

- - - 
- - - - - - - 32 - 70 - 14 - _ c -  - 4 6  119 169 48 - 600 - 

?/Total Excepted P o s i t i o n s  i n c l u d e  two (2) S p e c i a l  Ungraded end twelve (12) P. L .  313 p o s i t i o n s .  
SUM 5 



NELTI.ONAL AERONAIITICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

ACMINISTRATIVE OPERATIONS 

ANALYSIS OF REY$.JIREMENTS FOR PASSENGER-CARRYING MOTOR VXHICLES 
_I_----- 

The appropr Lation language provides f o r  t h e  a c q u i s i t i o n  of 31 pas: enger 
motor vehicde:;, of which 15  a r e  for augmentation t o  t h e  fiscal year  1966 
ending i n v e n t o v  and 16 a r e  f o r  replacement. A l l  veh ic les  scheduled for r e -  
placement meet, o ~ -  w i l l  m e e t ,  -die c r i t e r i a  e s t ab l i shed  by t h e  General Ser-  
v i ces  Adminisi; ra-;lon f o r  replacement of vehic les  due e i t h e r  t o  age ,! mil eage , 
annual mainten:tnce? c o s t s ,  or a combination of these  f a c t o r s  I 

A summary a:nalysis of t h e  planned acqu i s i t i ons  by c l a s s  of veh:icle i n  
f i s c a l  year  1967 i s  as fol lows:  

Medium Other S ta t ion  
Tota l  Sedans Sedans Wagons Ambulances . -- Buses - 

On hand J u l y  :I, 1966.. 179 1 42 114 11 : -1 

Acquisi t ions : 

a .  By purc:izs.. .... 20 3 17 - - 

. ... 3 2 4 11 b By t:ran,;fe$: 

Subto ta l .  ......... 31 5 21 2 3 

- _- - - 2 - - - 
- 

(For rep:Lacl?rnent). .. (16) ( - >  (2) (14) ( - 1  : - >  
(Disposed - not 

replaced)  ......... : - >  
On hand June 30, 1'367. 194 1 45 121 13 14 

L/ During f i s c a l  ;year 1966 t h e  Research Range a t  F o r t  Churchi l l ,  Canala,  
w a s  tr .snsferreI3 from t h e  Department of Defense t o  t h e  National. Aermau- 
t i c s  and Space Administration because NASA w a s  t h e  p r i n c i p l e  user If the 
f a c i l i t y .  Invol-ved i n  t h i s  t r a n s f e r  a r e  11 vehic les  which wY-1 augnent, 
t h e  NASA gassenger-carrying motor vehic le  f lee t .  

SUM 6 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

The ob jec t ive  of t he  Physics and Astronomy program i s  t o  inc rease  oiilr 
knowledge of the space environment of t h e  e a r t h ,  t h e  sun and i t s  r e l a t i o n -  
sh ip  t o  t h e , e s r t h  and t h e  i n t e r p l a n e t a r y  medium, and t h e  fundamental phys ica l  
na ture  of t he  universe.  I n  o rde r  t o  achieve t h i s  ob jec t ive ,  research  pro- 
grams have been undertaken t o  i n t e n s i v e l y  study t h e  upper atmosphere, t he  
ionosphere, t h e  e a r t h ' s  magnetosphere, t he  region beyond t h e  boundaries of 
the magnetosphere, s o l a r  r a d i a t i o n  and the  s o l a r  wind and t h e i r  i n t e r a c t i o n s  
with these regions,  cosmic rays  from beyond t h e  s o l a r  system, r a d i a t i o n  from 
stars and o the r  c e l e s t i a l  bodies i n  a r e a s  of t h e  spectrum which cannot be 
observed front t he  e a r t h ' s  sur face ,  and t h e  geodet ic  f i g u r e  of t h e  e a r t h .  

While the  ob:jective of t he  program has  been d iv ided  i n t o  t h r e e  majclr 
a r eas ,  they are by no means independent of each o ther .  Knowledge gained i n  
one a rea  c:ont:ributes t o  the understanding of t he  o thers .  Many studies '  con- 
t r i b u t e  d i r e c t l y  t o  knowledge i n  a l l  t h r e e  areas. The p r a c t i c a l  a p p l i c a t i o n s  
of t he  knowledge gained i n  t h i s  program can be c l e a r l y  demonstrated i n  terms 
of support. f o r  o t h e r  n a t i o n a l  programs such as meteorology, communicat i ons ,  
manned space .El:ight, and cartography. However, t h e  program i s  primarj  l y  
intended to 1 x 2  i i  bas i c  research  program dedicated t o  t h e  expansion of human 
knowledge,, As such, i t  i s  in t eg ra t ed  with the  programs of educational and 
sc ien t i f ic :  research  i n s t i t u t i o n s  throughout t he  United S t a t e s  and i n  nrany 
fo re ign  cc)untries. S u b s t a n t i a l  e f f o r t s  a r e  made t o  in su re  t h a t  t h e  rcssults 
of t h e  research  a r e  made gene ra l ly  a v a i l a b l e  on a b a s i s  t h a t  w i l l  makc! t h e  
knowledge moat u se fu l  t o  f a c i l i t a t e  f u t u r e  advancements i n  technology, 
s c i e n t i f i c  r e  search, and education. 

1965 -1967 
Supporting research and 

technology/.Advanced s t u d i e s .  . $21,057,000 $23,800,000 $22,900,000 
So la r  obse rva to r i e s  ............ 16,597,000 24,500,000 11,900,000 
Astronomical obse rva to r i e s .  .... 32,644,000 24,600,000 29,200,000 
Geophysical obse rva to r i e s  ...... 30,352,000 28,600,000 23,400,000 
Explorers ...................... 21,565,000 21,400,000 23,000,000 
Sounding rocke t s  ............... 16,867,000 18,500,000 19,000,000 
Data a n a l y s i s  .................. --- 2.100.000 ~ , 0 0 0 . 0 0 0  

Tota l .  . . . . . . . . . . . . . . . . . . . . . . .  $139. 082.000 $143.500, 000 .400.000 
PI 
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P j s t r i b u t i o l g q f  Prorrrm b u n  t bv u s t a l l a t i o n :  

1965 1966- 
Marshall Space F l i g h t  Center . .  $755,000 
Goddarsd Space 'Flight Center ... 110,244,000 
Jet Propulsion Laboratory ..... 334,000 

Ames Research Center.  . . . . . . . . .  1,557,000 

Langley Research Center . .  ..... 2,226 000 

Wallops S t a t i o n  ............... 1,090,000 

F l igh t  Research Center ........ 10,000 

NASA Headquarters ............. 22,866,000 

$62,000 
108,498,000 

452,000 
2,550,000 
2,586,000 

5,000 
2,272,000 

27,075,000 

Z w g o r t m  Re search an d TechnQLorrv/A dvance d S tudies  

P a r t i c l e s  and f i e l d s . .  .......... 
Ionospheres arid r ad io  phys ics .  .. 
In t e rp l ane ta ry  dus t  and 

cometary phys ics . .  ............ 
Sola r  physi c:s ................... 
Astronomy arid geodesy. .......... 
Spacecra.f t technology. .......... 
1nterdis;cipl.iriar.y space science.  
Advanced. s t.ud ;,e st . . . . . . . . . . . . . . . .  
Manned space sci.ence. . . . . . . . . . . .  

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . .  

1965 

$6,714,000 
988,000 

833,000 
2,38 2,000 
2,9 26,000 

300,000 
2,179,000 

450,000 
4.285.000 

$21.057.000 

1966- 
$6,9001,000 

1,300,000 

1,2001 y 000 

350,000 

1,200,000 

2,8OO,OOO 
3,30O,000 

2,85O,OOO 

3 900.000 

$23.80OL0O0 

1'1367 
$25,000 

100y91j l  ,000 

3,430,000 
2,5153,000 

15,000 

22,8 36,000 

530,000 

1,130,000 

1.967 
$6,900,000 
1,300,OOO 

1,200,000 
2,800,000 
3,300 000 

2, E 50,000 

3 J O O  .OOO 

3850,000 

1, CJOO ,000 

$ 2  2.5! 00.000 

The object::ives of the  Supporting Research and Technology program a r e  t o  
provide a sound t h e o r e t i c a l  base f o r  the  f l i g h t  programs ; t:o i n i t i a t e  devel - 
opment of insi:rumentation f o r  f u t u r e  experiments ; t o  provide laboratoi-y data 
as a b a s i s  f u r  eva lua t ion  of f l i g h t  d a t a ;  t o  conduct ground based bal loon 
and a i r c r a f t  observa t ions  f o r  c o r r e l a t i o n  with f l i g h t  program r e s u l t s  ., and 
t o  provide sc i e i i t i f i c  experiments and s c i e n t i f i c  support f o r  t he  mannc:d space 
f l i g h t  program. 

P a r t i c l e s  and F ie lds  

Work i n  t h i s  a r ea  concerns the  development of new instruments  f o r  measuring 
the  d i r e c t i o n ,  magnitude and time v a r i a t i o n s  of magnetic f i e l d s  and f o r  meas- 
ur ing  the  energy, d i r e c t i o n  and mass of charged p a r t i c l e s .  It also c o n s i s t s  
of t h e o r e t i c a l  research and ground and balloon-borne observat ions whic:h w i l l  
a i d  i n  the  i n t e r p r e t a t i o n  of space measurements. 



Ionospheres and Radio Physics 

Ionospherr:~ and r ad io  physics involves  ground-based observa t ions ,  t h e o r e t -  
i c a l  s t u d i e s  arid instrument development r e l a t i n g  t o  the  ionized regions of 
the  atmospht:::e:; of t he  e a r t h  and o t h e r  p l ane t s  and of i n t e r p l a n e t a r y  space. 

In t e rp l ane ta ry  Dust and Cometary Physics 

I n t e r p l a n e t m y  dus t  and cometary physics  involves  t h e  s tudy of e x t r a -  
t e r r e s t r i a l  p a r t i c u l a t e  ma t t e r ;  i t s  behavior, s t r u c t u r e ,  composition,, and 
o r i g i n s ;  and i t s  s ign i f i cance  i n  providing information on t h e  phys ica l  
p rope r t i e s  o E  t he  s o l a r  system and t h e  galaxy. 

So la r  Physics 

Solar  physics involves  ground, a i r c r a f t ,  and balloon-borne observzitions ; 
t h e o r e t i c a l  s t u d i e s  ; and instrumentat ion development r e l a t e d  t o  orbif :a l  
observat ions o:E t he  sun. 

Astronomy and Geodesy 

Astronom:ica:L research  and technology e f f o r t s  include t h e o r e t i c a l  s t u d i e s  
of s t e l l a r  as t rophys ics  ; l abo ra to ry  spectroscopy; research  on optical .  mate - 
r ia l s  ; advanced development of instruments  ; and ground -based bal loon and 
a i r c r a f t  observat ions . Work i s  a l s o  being done leading  t o  the  development 
of extremely p rec i se  gyroscopes which could be used i n  a zero G satel l . l i te  
f o r  t e s t s  of E ins t e in ' s  Theory of R e l a t i v i t y .  
ce l e s t i a l .  m:l:hi3nics and geodesy a r e  a l s o  included. 

Theore t ica l  s t u d i e s  i u  

Spacecraf t  Technology 

Studies  o E Ina te r ia l s  and techniques s u i t a b l e  f o r  f u t u r e  i n t e r p l a n e t a r y  
spacecraf t ,  which would make c lose  approaches t o  the  sun o r  opera te  ;it 
g rea t  d i s t ances  from the  e a r t h ,  a r e  being conducted. I n  add i t ion ,  work i s  
being i n i t i a t e d  i n  improved e l e c t r o n i c  and power supply components f o r  
explorer  sa te1 : l i t es .  

I n t e r d i s c i p l i n a r y  Space Science 

This  zirea provides  f o r  support of t he  Space Science Board and f o r  research  
fel lowships  administered by t h e  National Academy of Science,  which pii:ovide 
an opportuni ty  f o r  s e l ec t ed  fel lows t o  work with s c i e n t i s t s  a t  the  Goddard 
Space F l i g h t  Center i n  t h e o r e t i c a l  and l abora to ry  research. 

Advanced Studies  

S tudies  1:o e s t a b l i s h  the  concepts,  c h a r a c t e r i s t i c s  and f e a s i b i l i t y  of 
fu tu re  e a r t h  o r b i t a l  and i n t e r p l a n e t a r y  missions are funded i n  t h i s  a rea .  
Earth orl>itixl mission s t u d i e s  include f e a s i b i l i t y  s t u d i e s  of small modular 
s c i e n t i f i c  :; stel l i tes  which could be assembled with comparatively sho r t  
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leadtimes to meet a variety of scientific mission objectives, as well as for 
specialized explorers to conduct experiments requiring unique spacecraft 
designs. Alscl included are studies aimed at defining the role of man in 
astronomical observations from space and in defining systems concepts for 
carrying out these observations. 

Interplanetary mission studies include the development of a concept and 
preliminary design of a Galactic Pioneer capable of extending interplanetary 
exploration out beyond the orbit of the planet Jupiter. Also included are 
studies leading to the development of small probes capable of transmitting 
signals and a limited amount of data back to earth from distances as close 
as 0.4 AU to the sun. Studies of scientific payloads for these small probes 
include solar corona studies, interplanetary plasma studies, and comet 
simulation stud i e s . 

Manned Space Science 

Manned Space Science includes the planning, design and development of 
scientific investigations; procedures and equipment for manned orbital space 
experiments, analysis of data collected from these experiments; and support- 
ing activities including the selected scientific training of astronauts. 
Studies in the fields of solar physics, ionospheres, astronomy, relativity, 
gravity, and interplanetary particles and fields are among the scientific 
investigations kleing developed for Gemini and Apollo missions. 

Applied research on the space environment is undertaken to meet specific 
needs for infclnriation on space phenomena in the design and development of 
safe and reliable manned space flight systems. Environmental data is 
supplied for the Apollo program, including information regarding solar 
flares and the resulting solar proton radiation, other space radiation, 
meteoroids, and micrometeoroids. Theoretical and laboratory studies are 
conducted to evaluate the potential hazard which these space phenomena may 
present to manned space flight. 
to continue work. begun in prior years, 

Fiscal year 1967 

Solar Ob se rvat orie s 

1965 
Orbiting Solar Observatory (OSO): 
Spacecraft ...................... $4,814,000 
Experiments ..................... 4.383.000 

Subtotal OS0 .................. $9,197,000 

funds will be 

1966- 

$6,013,000 
3.68 7.000 

$9,700,000 

uti1 izied 

$6,8130,000 
~ ~ 3 0 , 0 0 0  

$1 1 ,9 '3 0,000 



Advanced Orbi t ing  So la r  
Observatolr-y (AOSO) : --- Spacecraft  ...................... $5,831,000 $10,497,000 
Experimen.t:s.. ................... 1,569,000 3,324,000 --- --- .............. ,979.ooo -, 

--- Ground opera t ions .  

--- Subtota.1. A O S O . . . . . . . . . . . . . . . . .  $7,400,000 $14,800,000 

Tota l  OS0 and AOSO... ......... $16,597,000 $24,500,000 $11,900,000 

Del ta  (Laun.c:h Vehicle 
Procurement Program) ............ ($761. 000) G1. 000 -000) m. 700.000) 
Tot a1 (in.c: lctd ing Launch 

Vehicles;) ($17,358,000) ($25,500,000) ($13,600,000) 

The objective! of t h e  So la r  Observatory program i s  t o  promote advancement 
i n  t h e  study of s o l a r  phys ics  through the  use of cu r ren t  space techniques. 
These techniques; permi t  expansion of s c i e n t i f i c  s o l a r  research  by e l imina t ing  
t h e  atmospheric d i s t o r t i o n s  which are normally preva len t  with ground-based 
observations.  Accordingly, freedom from atmospherical ly  s c a t t e r e d  l i g h t  i s  
obtained and nlarty more decades of t h e  electromagnet ic  spectrum can be 
observed. The s o l a r  obse rva to r i e s  are designed t o  provide a thorough i n -  
v e s t i g a t i o n  o f  t he  sun, t h e  rap id  changes, as w e l l  as t h e  long-term changes 
i n  s o l a r  r a d i a t i o n  during a s o l a r  cyc le  and t o  probe i n t o  t h e  underlying 
causes of t hese  changes by analyzing reg ions  of a c t i v i t y .  
S o l a r  0bservat.or'ies operated during t h e  per iod of minimum s o l a r  a c t i v i t y  
wi th  t h e  f l i g , k i t  of OS0 I and OS0 I1 i n  1962 and 1965 r e spec t ive ly .  
uous program e f f o r t  w i l l  be pursued wi th  OS0 i n t o  t h e  period of maximum 
s o l a r  a c t i v i t y  i n  1968-69. 

The Orbi t ing  

Contin- 

Orbi t ing  Scderr  Observator ies  are s t a b i l i z e d  platforms capable of po in t ing  
s c i e n t i f i c  in.t;trumentation t o  an accuracy of g r e a t e r  than  1 a r c  minute a t  
t he  center  of t h e  s o l a r  d i s c  i n  order  t o  study t h e  s o l a r  u l t r a v i o l e t  l i g h t ,  
gannna rays and X-rays, which a r e  absorbed i n  t h e  e a r t h ' s  atmosphere. 
So la r  Observator ies  are scheduled t o  be launched between 1965 and 1969 a t  
approximately nine month i n t e r v a l s .  
continuous coverage of s o l a r  phenomena as t h e  sun reaches t h e  per iod of 
maximum a c t i v i t y .  

Orbiting 

This w i l l  g ive  reasonable assurance of 

The f i r s t  s o l a r  observatory,  OSO-I, w a s  launched on March 7, 1962, and 
provided over 2,000 hours of observa t ion  of t h e  s o l a r  spectrum i n  t h e  u l t r a -  
v i o l e t  and X-ray regions.  Orbi t ing  So la r  Observatory-I1 was success fu l ly  
launched on February 3, 1965. A l l  spacec ra f t  systems operated a t  o r  above 
t h e i r  design g,oa.ls and t h e  spacec ra f t  w a s  commanded "off" a f t e r  more than  
n ine  months of' r iear-perfect  operation. 
vided da ta  during t h e  more than  4100 o r b i t s  t h e  spacec ra f t  covered during i t s  
use fu l  l i f e t i m e .  
s c i e n t i f i c  r e s u l t s  i s  expected shor t ly .  

A l l  but one of n ine  experiments pro- 

These data are c u r r e n t l y  being analyzed and pub l i ca t ion  of 
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Orbi t ing  Solar  Observatory%, t h e  t h i r d  s o l a r  observatory,  w a s  laiinched 
August 2.5, 1965. Unfortunately,  a malfunction i n  t h e  t h i r d  s t age  of t h e  
Delta launch veh ic l e  prevented t h e  boos te r  from plac ing  t h e  spacecraEt i n t o  
o r b i t .  lJsiing spare experiments from t h e  OSO-C, a r e - f l i g h t  of t h e  mission 
i s  now scheduled f o r  t h e  middle of 1966. Experiment s e l e c t i o n  through the  
seventh O S 0  mission has  been completed. Se lec t ion  of proposed experiments 
f o r  t h e  l a s t  OS0 i n  t he  cu r ren t  series (OSO-H) w i l l  t ake  p lace  short:,ly a f t e r  
J u l y  1, :L96B. 

Management r e s p o n s i b i l i t y  f o r  t h e  OS0 p r o j e c t  has  been assigned t o  t h e  
Goddard Space F l ight  Center. The spacec ra f t  are being procured through 
c o n t r a c t s  with the  Ball  Brothers Research Corporation. 

F i s c a l  year 1965 funds provided f o r  completion, launch, data a c q u i s i t i o n  
and a n a l y s i s  of OSO-I1  which w a s  launched February 3, 196.5, and f o r  1:omple- 
t i o n  and launch of t h e  t h i r d  observatory i n  August 1965. 

I n  add i t ion ,  17Y 1965 funds were u t i l i z e d  f o r  i n i t i a t i o n  of experiment 
development f o r  i2 follow -on observatory. 

F i s c a l  year  1966 funds provide f o r  continuing work on ithe f i f t h  observa-  
t o ry ,  f o r  c m p l e t i o n  of t he  hardware and launch of t h e  fou r th  observatory,  
and f o r  i n i t i a t i o n  of work on t h e  t h r e e  follow-on spacec ra f t  and experimental. 
packages. :?isca:L year 1967 funds w i l l  provide f o r  completion of da t , l  a n a l y s i s  
on OSO-1.1 and the fou r th  observa tory ,  launch and i n i t i a l  da ta  ana1ys:iLs on thtr 
f i f t h  ob:;ervatory, and f o r  cont inuing hardware e f f o r t  on ithe follow-on 
oso's. 

F i s c a l  year 1964 and p r i o r  funding f o r  t h e  OS0 p r o j e c t ,  inc luding  launch 
v e h i c l e s ,  w a s  $40,715,000. 
complete t h l s  e i g h t  f l i g h t  program, i cc lud ing  launch v e h i c l e s ,  i.s est1:imated 
a t  $24,8OO, 000. 

Fisca l  year 1968 and la te r  funding requi red  t o  

Astronomical Ob s e r v a t o r i e s  

1965 1966 
Spacecraft  and support ......... $23,170,000 $17,20.5,000 
Experiments .................... 9.474. 000 7J95 .000  

Tota:L S p a c l ~ r a f t  and Support. $32,644,000 $24,600,000 

A t l a s  -1igens (Launch Vehicle 
Procureinsn t Program) ......... (9,072,000) Q6.703.000) 

To ta l  ( inc luding  Launch 
Vehic les ) .  ................... ($41,716.000) &$41.303.000~ 

$2:%, 100 ,000 
~ , i . 1 o o , o o c L  

$2!), 200 , 000 

a%, 257,0012 

The 0rbii::ing Astronomical Observatory (OAO) i s  designed t o  providt: a 
p r e c i s e l y  si: s b i l i z e d  observatory above t h e  atmosphere so t h a t  fundamtmtal 
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informatfion about t h e  universe  can be obtained through astronomical observa- 
t i o n s  pairt icii larly i n  those  ex tens ive  reg ions  of t h e  electromagnet ic  spectrurn 
which do not pene t r a t e  t h e  e a r t h ' s  atmosphere; and through h igh  resoll.ution 
observation:; i n  t h e  v i s i b l e  and s h o r t e r  wave l eng th  reg ions  of t h e  ell.ectro- 
magnetic spc?t:t.rum which are d i s tu rbed  when they  pass  through t h e  eart:h's 
r e f r a c t i n g  ;aid s c a t t e r i n g  atmosphere. The OAO program i s  developing a 
standardized spacec ra f t  t h a t  can be p r e c i s e l y  s t a b i l i z e d  t o  0.1 a r c  :;econd 
f o r  long ob:xrlrational t imes,  and can c a r r y  a wide v a r i e t y  of t e l e s c o p i c  
instruments weighing up t o  1,000 pounds. The f i r s t  f i v e  obse rva to r i e s  w i l l  
c a r r y  in:;tniineiits of i nc reas ing  c a p a b i l i t y ,  s t a r t i n g  wi th  explora tory  sky 
mapping :;urveys and low r e s o l u t i o n  instruments and progress ing  t o  1ai:ger 
ape r tu re s ,  high r e so lu t ion ,  and c a p a b i l i t y  of viewing f a i n t  c e l e s t i a l  object:; . 

The f n r s t  0110 (OAO-Al),  t o  be launched i n  e a r l y  1966, w i l l  c a r r y  u l t r a -  
v i o l e t  phot onneit er s and spectrometer  s developed by t h e  Univers i ty  of W i  sconsin. 
f o r  s t u d i e s  of stars and nebulae. I n  add i t ion ,  t h e r e  i s  a package ojli t h r e e  
astronomical instruments designed f o r  sky surveys i n  t h e  X-ray and gzumna ray  
s p e c t r a l  reg  ions. 
t h e  Goddard Space F l i g h t  Center  and the Massachusetts I n s t i t u t e  of Technology. 

These have been developed by Lockheed Research Labora tor ies ,  

The second OAO (OAO-B), scheduled f o r  f l i g h t  i n  e a r l y  11967, w i l l  c a r r y  a 
36 inch ape r tu re  te lescope  designed t o  o b t a i n  spectrophotometric datit on 
stars, nc:bul!.se and ga lax ie s  i n  t h e  u l t r a v i o l e t  reg ion  of t h e  spectrurii wi th  a 
c a p a b i l i t y  o E r e s o l u t i o n  up t o  2 angstroms. 

The t h i r d  0110 (OAO-AZ), t o  be launched i n  1967, w i l l  c o n s i s t  of t h e  re- 
furbished pi:ototype spacec ra f t  ca r ry ing  Smithsonian Astrophysical  Observatory 
and Universfity of Wisconsin experiments. The Smithsonian experiment consist:; 
of fou r  t:ele:;copes wi th  t e l e v i s i o n  imaging photometers t o  map t h e  sky i n  t h e  
ul t raviol .e t , ,  The Wisconsin experiment w i l l  dup l i ca t e  t h e  s c i e n t i f i c  i n s t r u -  
ments developed f o r  OAO-Al, but w i l l  be programmed t o  view o t h e r  sky regions,, 

The fourt:li OAO (OAO-C), t o  be launched i n  1968, w i l l  c o n s i s t  of a 32  inch 
ape r tu re  r e f t e c t i n g  te lescope  combined with a g r a t i n g  spectrograph t c i  s tudy 
t h e  composi1::ion and phys ica l  condi t ion  of i n t e r s t e l l a r  material and t . 0  ob ta in  
high d i spe r s ion  u l t r a v i o l e t  s p e c t r a  of stars wi th  r e s o l u t i o n s  up t o  0.1 
angstrom. This observa tory  w i l l  a l s o  c a r r y  t e l e scopes  developed by t.he 
Un ive r s i ty  Col:Lege, London, England, wi th  t h e  Univers i ty  of L e i c e s t e r  t o  
study the  X-:cay emission of stars and nebulae. 
f i r s t  focusing co l l ima to r s  t o  be used f o r  studying g a l a c t i c  X-rays. 

These will. probably he t h e  

The OAO-I) observatory i s  planned f o r  launch i n  la te  ca lendar  year 1969. 
This observa1:ory w i l l  be u t i l i z e d  p r imar i ly  f o r  observing very  f a i n t  c e l e s t i a l  
o b j e c t s  by guest  observers.  The l i f e t i m e  of t h i s  observatory w i l l  t hus  be 
u t i l i z e d  i n  i i  v a r i e t y  of short- term viewing programs, just: as ground observ-  
a t o r i e s  are xiow used. 

Management r e s p o n s i b i l i t y  f o r  t h e  OAO p r o j e c t  has  been assigned t o  the  
Goddard Space F l i g h t  Center. 
c o n t r a c t s  with t h e  Grumman A i r c r a f t  Engineering Corporation. 

The spacec ra f t  are being developed undclr prime 
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Development of t he  OAO was i n i t i a t e d  i n  1960. This development required 
major advancles i n  the  s t a t e -o f - the -a r t ,  e s p e c i a l l y  i n  spacecraf t  s t a b i l i z a t i o n  
and con t ro l ,  and command and d a t a  handling. Af te r  g rea t  e f f o r t ,  majoo com- 
ponent development problems were solved and t h e  prototype OAO w a s  ready f o r  
q u a l i f i c a t i o n  i n  FY 1965, 
FY 1965 and were performed with outs tanding success. 
provided .€or t b e  assembly and i n t e g r a t i o n  of t h e  OAO-A1 f l i g h t  observiitory , 
and f o r  manufacture of t h e  components f o r  OAO-B. The con t r ac t s  f o r  rrifur- 
bishment of t he  prototype spacecraf t  (OAO-A2) and f o r  t h e  OAO-C, a new 
spacecraf t ,  m r e  awarded i n  la te  FY 1965. F i s c a l  year  1965 funds provided 
f o r  cont inuat ion of work on a l l  experiments through OAO-C, and included the  
i n i t i a t i o n  of tlie repeat  Wisconsin experiment f o r  OAO-A2. 

These extensive systems tests took place throughout 
Also, FY 1965 funds 

I n  FY 1966 tlie func t iona l  and environmental f l i g h t  acceptance tests: of 
t he  OAO-AI o1me:rvatory were successfu l ly  completed . 
w i l l  provide .€OK f i n a l  p repara t ions ,  launch, and i n i t i a l  f l i g h t  opera t ions  
and da ta  anal.ys:Ls of OAO-Al. F i s c a l  year 1966 funds w i l l  a l s o  provide f o r  
assembly and : ini t ia l  f l i g h t  acceptance tests of t h e  spacecraf t  and f l j  ght 
experiment:s f o r  OAO-B. The prototype te lescope f o r  OAO-B has  been success-  
f u l l y  qual.ifFed i n  FY 1966. Also, FY 1966 funds provide f o r  refurbishment 
of t h e  OACPA;! spacecraf t  and f o r  t he  manufacture of components f o r  0AC'l-C 
spacecraft .  , its we1 1 a s  continued support f o r  manufacture of experiment s f o r  
these  m i s s  iont; . 

F i s c a l  year  1966 funds 

F i sca l  year  1.967 funds w i l l  provide f o r  continued da ta  ana lys i s  of OAO-Al, 
and w i l l  provide f o r  completion of f l i g h t  acceptance tests, launch support ,  
operat ions and i n i t i a l  da t a  ana lys i s  f o r  t he  OAO-B mission. The r e fu rh i sh -  
ment and f l i g h t  acceptance t e s t  of OAO-A2 observatory w i l l  be performed, and 
the  manufactu.re and assembly of t he  f l i g h t  spacecraf t  and f l i g h t  experiment 
f o r  OAO-C wi l l  be completed. F i s c a l  year  1967 funds w i l l  a l s o  provide f o r  
i n i t i a t i o n  of thie OAO-D observatory,  deferred from FY 1966, 
funding l e v e l  r ep resen t s  a buildup toward the  l e v e l  required t o  support a 
schedule of one OAO f l i g h t  per  year. 

The FY 1967 

Fiscal year 1964 and p r i o r  year  funding, including launch vehic les ,  was 
$129,040,000. 
missions i s  estimated t o  be $66,300,000 including launch vehicles .  

F i s c a l  year  1968 and l a t e r  funding required t o  complete f i v e  

s i c a l  O b s e r v a t o a  

1965 

Experiments .................... 10.39L 000 
Spacecraf t  ..................... $19,961,000 

Total  Spacecraft  and Support. $30,352,000 

Thor -Agena (Launch Vehicle 
Procurement .Program) ......... (2,164,000) 

1966- 
$16,971,000 
11.629.900 

$28,600,000 

(3,795,000) 

$14,531,000 
8.869.000 

$23,400,000 

(3 , 5!)5 , 000) 
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1966 1!L 1965 

Atlas-Agena (:Launch Vehicle 
Procurement Program). . . . . . . (2.134. 000) 16.271. 000) &lli4.000) 

Tota l  (inzliiding Launch 
Vehiclles:) . . . . . . . . . . . . . . . . ($38,666,000) ($30 .llc9.000) 

The Orbi t ing  Geophysical Observatory program has as a prime object:i.ve the  

- . ($34,650,000) 

accomplishment of a series of s c i e n t i f i c  measurements required t o  c o r r e l a t e  
t he  geophysic a1  phenomena occurr ing i n  the  near -ear th  envi:ronment w i t 1 1  t he  
e f f l u e n t  a c t i v i t y  of the  sun and i n t e r p l a n e t a r y  space. There i s  increased 
evidence t h a t  t h i s  environment has  a f i n e ,  h ighly-var iab le  s t r u c t u r e  of 
e lectromagnet ic  f i e l d s  and p a r t i c l e s  which i s  s t rong ly  dependent on events  
o r  processes  mcur r ing  a t  d i f f e r e n t  loca t ions .  Cor re l a t ive  measurements 
aboard the  sane s a t e l l i t e  obtained over a v a r i e t y  of spa t i i l l  location:;  a r e  
required i f  w e  (are t o  understand t h i s  environment . 
of the  OGO p:rDgram w i l l  undoubtedly con t r ibu te  s u b s t a n t i a l l y  t o  t h i s  under- 
s tanding and to eva lua t ion  of t he  hazards  of manned space t r ave l .  Thme 
remains, a1w4ays ,  t he  p o s s i b i l i t y  of the  discovery of new physical  phetiomena 
having p o t e n t i a l  app l i ca t ion  t o  the  advancing of , ear th  -boutid techno1oj;y. 

Successful  accomp1l.ishment 

Support o.E these  sc i en t  i f  i c  ob jec t ives  r equ i r e s  the  development of space- 
c r a f t  capabi:t it ies t o  accommodate the  many d i v e r s i f i e d  instruments  uscd f o r  
the  correl ta t ive s tudies .  I n  essence,  t h i s  requirement e s t a b l i s h e s  the  need 
f o r  an o r b i t a l  Laboratory-type environment where viewing d i r e c t i o n s ,  c i lec t r ic  
power, thermial (control ,  and d a t a  handling systems are shared by many cxper i -  
menters i n  inves t iga t ing  r e l a t e d  problems. 

To achieve the  planned s c i e n t i f i c  ob jec t ives ,  OGO missions a r e  scheduled 
a l t e r n a t e l y  . E , D r  low a l t i t u d e ,  near ly-polar  o r b i t s ,  and h i g h l y - e l l i p t i c a l ,  
low i n c l i n a t i l m  o r b i t s  a t  approximately n ine  month i n t e r v a l s .  

The OGO-I mission, launched i n  1964, i d e n t i f i e d  design problems with 
appendage deploynent which were cor rec ted  on the  OGO-I1 mission launched i n  
1965. 
anomalous behavior of t h e  e a r t h  horizon sensors  t o  cold clouds which vas 
discovered on t he  OGO-I1  f l i g h t .  Correct ions for t h e  OGO-XI problem iire 
being incorporated on OGO-B which w i l l  be the  t h i r d  OGO mission. 
t i o n  t o  veri.Eyii,zg the  func t iona l  and opera t iona l  a spec t s  of t h e  OGO spacecraft: 
design,  the  CXO-I  and I1 missions have provided s i g n i f i c a n t  s c i e n t i f i c  data .  
Twenty-five p re sen ta t ions  of OGO-I r e s u l t s  have a l ready  been given by t h e  
experimenter:; a t  var ious s c i e n t i f i c  symposia and t h e  number of papers  p re -  
sented,  01: c u r r e n t l y  planned fo r  e i t h e r  p re sen ta t ion  o r  publ ica t ion ,  1i.s over 
f o r t y  - f ive  . 

However, the  na ture  of the  OGO-I problem prevented d e t e c t i o n  of an 

I n  addi -  

The next mission w i l l  be OGO-B which i s  i n  the  f i n a l  phase of environ-  
mental testitg. Orbi t ing  Geophysical Obsenratory-B c a r r i e s  essentiall1.y the  
same complement of experiments as OGO-I and w i l l  be placed i n  a s i m i l a r  
h ighly-el l l ipt  i c a l  o r b i t  during t h e  second q u a r t e r  of 1966. 

RD 4-9 



The fourt:h i(OG0-D) and f i f t h  (OGO-E) missions are both scheduled f o r  
launch i n  19ti7,, The OGO-D i s  i n  t h e  f i n a l  s t a g e s  of i n t e g r a t i o n  and w i l l  
continue t h e  low e a r t h  s t u d i e s  s t a r t e d  by OGO-11. 
assemblies arid experiments f o r  t h e  OGO-E mission i s  underway. 

Fabr i ca t ion  of spacec ra f t  

Procurement has been i n i t i a t e d  for r e fu rb i sh ing  of t h e  prototype Si,pace- 
c r a f t  fox: t h e  OXO-F mission, t o  be launched i n  1968, f o r  which an experiment 
has  been eva:tuated 

Managemenl: r e s p o n s i b i l i t y  f o r  t h e  OGO p r o j e c t  has  been assigned t o  t h e  
Goddard Space F l i g h t  Center. The spacec ra f t  development and f a b r i c a t i o n  i s  
under con t r ac t  t o  Thompson Ram0 Wooldridge Corporation. 

Funding p r i o r  t o  FY 1965 provided f o r  des ign  and development of t h e  bas i c  
spacec ra f t  ; f a b r i c a t i o n  and t e s t i n g  of a prototype ; and f a b r i c a t i o n ,  i n t e  - 
g r a t i o n ,  and test e f f o r t s  on t h r e e  f l i g h t  spacec ra f t ;  development and 
i n i t i a t i o n  o:E f a b r i c a t i o n  of experiments f o r  t h e  f i r s t  fou r  missions,  

This effojrt  w a s  continued i n  FY 1965 wi th  t h e  launch of t h e  f i r s t  OGO 
(OGO-A). 
and final. pi:epiirations made f o r  launch of t h i s  mission. Fabr i ca t ion  of 
spacec ra f t  f o r  t h e  OGO-D and E missions and i n i t i a t i o n  of OGO-E experiment 
development was s t a r t e d .  The OGO-I d a t a  a n a l y s i s  w a s  supported. To 
accomplish t h e  program wi th in  a v a i l a b l e  manpower resources  a t  t h e  Goclldard 
Space F l i g h t  Center, missions OGO-D and beyond were rescheduled from 
approximte1.y s i x  month i n t e r v a l s  t o  n ine  month i n t e r v a l s ,  
s e l e c t i o n  of experiments f o r  OGO-F w a s  delayed u n t i l  FY 1966. 
t he  spacecra E t  con t r ac to r  w a s  assigned t h e  added r e s p o n s i b i l i t y  of expe r i  - 
ment hancilin;; i3nd t e s t i n g  f o r  t h e  la ter  missions. 

The appendage release system redes ign  w a s  incorporated i n  (GO% 

As a consequence,, 
I n  add i t ion ,  

F i s c a l  year 1966 funds provided f o r  t h e  launch of OGO-C (11); cont.inuatiori 
of d a t a  anal1:psis f o r  OGO-I and OGO-11; f i n a l  p repa ra t ions  f o r  t h e  launch of 
OGO-B; contfi1ui3tion of work on OGO-D and E ;  and i n i t i a t i o n  of OGO-F expe r i -  
ment developnent . 

Fiscal. year 1967 funds are f o r  completion and launch of OGO-D; cortt inuation 
of obsemato  cy t e s t i n g  and launch p repa ra t ions  f o r  OGO-E; and r e fu rb i sh ing  
t h e  prototype spacec ra f t  f o r  OGO-F. They w i l l  a l s o  provide f o r  continued 
support of dasti3 a n a l y s i s  f o r  t h e  f i r s t  fou r  OGO miss ions ;  t h e  comp1et:ion of 
OGO-E exper:iinent development ; and support of experiment development f o r  t h e  
OGO-F mission. 

F i s c a l  year 1964 and p r i o r  year  funding f o r  OGO w a s  $122,712,000, i nc lud -  
ing  launch vehic les .  
s i x  mission:; i s  estimated t o  be $27,300,000, inc luding  launch vehic les .  

F i s c a l  year  1968 and la te r  funding needed t o  complete 
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UD 1 o r e  r s 

1965 

Geophysica'L and i n t e r p l a n e t a r y  
exp lo re r s  .................... $16,570,000 

A s  t ronomy e xp 1 ore  rs ............ 1,100,000 
Geodetic: explorers .  ............ 3.895.000 

Tota l  Ex:?lore-rs. ............. $21,565,000 

Scout (1Lau:nc h V e  h i c l e  
Procuremlsnt Program) . . . . . . . . .  (3,527,000) 

Delta (1Lau:nch Vehicle 
Procuremnt  Program). . . . . . . . .  (10,450,000) 

Thor Agena (Launch Vehicle 
Procurement Program). ........ (8.839. 000) 

Tota l  ( including Launch 
Vehicles) . . . . . . . . . . . . . . . . . . . .  ($44,381,000) 

$13,120,000 
5,030,000 
3.250 000 

$21,400,000 

(6,300,000) 

(4,817,000 ) 

(6.746.IOOO) 

($39,263 ,lOOO) - 

$1 2,:300,000 
9 ,'LOO, 000 
1 .rj00.000 

$23,000,000 

(3 ,;329,000) 

(1 1,683,000) 

(2,313,000) 

($41,425,000) 

The Explorer s a t e l l i t e s  a r e  the  smallest  of NASA's  s c i e n t i f i c  spaccxraf t ,  
being launched on Scout, Delta and Thor Agena launch vehic les .  Explorers  
a r e  s p e c i f i c a l l y  designed to provide f o r  spec ia l i zed  s c i e n t i f i c  i n v e s t i g a -  
t i o n s  and arle flown i n  o r b i t s  e s p e c i a l l y  se l ec t ed  f o r  t he  inves t iga t ions  
involved. These Explorer spacecraf t  and t h e i r  experiments, developed by 
var ious  NASA cen te r s ,  i ndus t ry ,  u n i v e r s i t i e s  and cooperat ing fo re ign  coun- 
tries, a r e  used f o r  i n v e s t i g a t i o n s  of t he  d a r t h ' s  environment, s o l a r -  
terrestrial r e l a t ionsh ips ,  s o l a r - i n t e r p l a n e t a r y  r e l a t i o n s h i p s ,  as t ronlmica l  
observat ions,  and f o r  geodet ic  measurements. 

The shortter development t i m e s  assoc ia ted  with these  s m a l l  spacecraEt i s  
r e f l e c t e d  i n  the  Large number of successfu l  missions accomplished (31) from 
the  founding of NASA through 1965. 
por t ions  of wr present  knowledge about t he  e a r t h ' s  environment, incll iding 
the  ionosphere, the  atmosphere, micrometeoroid environment, the radiai:ion 
b e l t s ,  t he  e a r t h ' s  magnetic f i e l d  and some of the  p r inc ipa l  e f f e c t s  oE s o l a r  
r a d i a t i o n  on the  atmosphere. A s  a r e s u l t  of t hese  e f f o r t s  and o the r  re la ted  
inves t iga t ions ,  the  p i c t u r e  of t he  i n t e r a c t i o n s  between s o l a r  a c t i v i t y ,  the  
i n t e r p l a n e t a r y  medium, and t h e  immediate environment of t he  e a r t h  i s  Decoming 
c l e a r e r .  

These mis,sions have prlovided s u b s t a n t i a l  

While Explorer spacecraf t  do not possess  the  s t a b i l i z a t i o n  and coni'rol 
f ea tu re ,  o r  the high d a t a  r a t e s ,  required f o r  d e t a i l e d  and comprehensive 
astronomical i n v e s t i g a t i o n s  of t h e  Sun, stars and p l ane t s ,  they  do provide 
an e f f e c t i v e  and economical means of making explora tory  measurements in the  
rad io ,  X-ray and u l t r a v i o l e t  regions.  The f i r s t  Radio Astronomy Explorer 
i s  under devlolopment f o r  launch i n  1967 t o  s tudy p lane tary  and c e l e s t i a l  



low frequency rad io  sources. 
i s  being i n i t i a t e d  t o  e x p l o i t  t he  recent  discovery of ste:Llar X-ray ;!jources. 

Development of a small X-ray Astronomy Explorer 

I n  November 1965, t h e  f i r s t  Geodetic Explorer w a s  launched markin;: t he  
comnencement of a cooperat ive geodet ic  program wi th  p a r t i c i p a t i o n  by the  D e -  
partment of Defense, t he  United States Coast and Geodetic Survey, u n i v e r s i t i e s  
and o the r  research  organiza t ions  i n  t h e  U.S. and cooperating fo re ign  coun- 
tries. Explorer XXIX (Geos A) i s  the  f i r s t  of two s i m i l a r  a c t i v e  sa te l l i t es  
i n  the  program containing apparatus  f o r  o p t i c a l  and e l e c t r o n i c  geodelric 
measurement techniques.  A pass ive  sa te l l i t e  cons i s t ing  of an ECHO type 
balloon w i t : h  beacons, designated PAGEOS-A, w i l l  be launched i n t o  a high 
a l t i t u d e  c i r c u l a r  o r b i t  i n  1966 t o  supplement t he  a c t i v e  s a t e l l i t e  picogram. 
Comparison s t u d i e s  are planned t o  eva lua te  the  var ious  techniques employed 
and t o  provide a check on the  accuracy of ind iv idua l  measurements. 
program is planned t o  continue. 

' f ie 

I n  FY 19165 the  major emphasis i n  the  Explorer program was on the  develop- 
ment of : Interplanetary Explorers  and on t h e  j o i n t  Canadian-US Sa te l l i t e  f o r  
Ionospheric Studies .  
of t he  Radio Astronomy Explorer (RAE) and the  OWL Explorers ,  a p a i r  of 
s a t e l l i t e s  designed t o  make simultaneous measurements of high la t i tuc ie  
geophysical phenomena i n  out-of-phase o r b i t s .  
and passive geodet ic  satell i tes,  i n i t i a t e d  i n  p r i o r  years ,  were a l s o  continuced, 

F i s c a l  year  1965 funds a l s o  provided f o r  t he  ini t ia t ioici  

Development e f f o r t s  on a c t i v e  

I n  FY 19156 increased emphasis i s  being given t o  Astronomy Exploreics with 
A major funding of t he  RAE and i n i t i a t i o n  of t he  X-ray Astronomy Explorer.  

Scout launch vehic le  w a s  a l s o  provided f o r  t he  launch of (a So la r  Explorer 
developed by t h e  Naval Research Laboratory. 
and In t e rp l ane ta ry  Explorers  i s  being continued a t  a reduced l e v e l  oE e f f o r t , ,  
and the  Geodetic Sa t e l l i t e  program i s  being continued a t  .a l e v e l  e f f o r t .  

Development 'of Geophysi1:al 

The FY 1967 program provides  f o r  f u r t h e r  reduct ion of the l e v e l  O E  e f f o r t  
i n  Geophysical and In t e rp l ane ta ry  Explorers ,  providing only f o r  cont inua t ion  
of launches of In t e rp l ane ta ry  and Energet ic  P a r t i c l e s  Explorers  and i n t e r -  
na t iona l  cooperat ive programs i n  the  1968-1969 t i m e  period. 
Astronomy Explorers w i l l  provide f o r  cont inua t ion  of observa t ions  inI:o t h e  
1968-196'3 t i m e  per iod with emphasis on X-ray and r ad io  observa t ions  of t he  
Sun. 

The program i n  

Geodetic i n v e s t i g a t i o n s  w i l l  be continued using the  four  s a t e l l i t e s  i n  
the  c u r r e n t l y  approved program. 

Soundine. R ocke ts  

1965 

Rocket development ............. 594,000 
Experiinents .................... $7,403,000 

At t i t ude  cont ro l  systems ....... 1,018,000 
Engineering support .  ........... 476,000 
T e s t  and eva lua t ion .  ........... 209,000 

Rocket procurement ............. 3.835 .OOO 
Ground instrumentat ion ......... 3,332,000 

Total  s16.867,ooo ........................ 

1966- 
$6,700,000 

852,000 
3,543,000 

442,000 
246,000 

3,004,000 
3.713.000 

&€? - 500.000 

-L967 
$6,700,000 

1,024,000 
3,400,000 

440 , 000 
250 , 000 

3,233,000 
3 , , 9 5 3 .  000 
$19 -Y .ooo,ooo 
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Sounding i:ockets have proven t o  be the  only e f f e c t i v e  m a n s  of making 
scient i f ical . : ty  valuable  s t u d i e s  of the  upper atmosphere at: a l t i t u d e s  above 
20 m i l e s  and below t h e  per igee  a l t i t u d e s  of e a r t h  sate1l i t :es .  
are re1at:ive:ly small and inexpensive veh ic l e s ,  capable of car ry ing  wide 
v a r i e t i e s  of instrumentat ion f o r  t h e  s tudy of t he  atmosphere, ionosptiere, 
energetic:  pairt:icles, astronomy and s o l a r  physics.  The r e l a t i v e l y  loti cos t  
and short: l ead  t i m e s  make research  with sounding rockets  extremely use fu l  
f o r  car ry ing  out  new experiments and t e s t i n g  new instruments  soon a f t e r  t he  
ideas a r e  develloped by the  na t ion ' s  s c i e n t i s t s .  

These rocke ts  

Sounding rockets  have been used t o  measure atmospheric dens i ty  anci t e m -  

Chemicals re1 eased 
pe ra tu re  ; t c )  anal.yze t h e  var ious  gases  present  i n  the  upper atmosphere , and 
responses of t he  atmosphere t o  varying s o l a r  a c t i v i t y .  
from s o u n d i q  rocke ts  f o r  wind and temperature measurement:s launched from 
var ious  site:; al l .  over t h e  world have improved our  knowledge about the 
dynamics of t h e  i.onospheric region. Recoverable sounding rocket  pay1 oads 
have been used t o  c o l l e c t  e x t r a t e r r e s t r i a l  dus t  o r i g i n a t i n g  i n  meteox' streams, 
comets, and ixsteroids. 
about t h i s  clusl: have been probed by f l i g h t s  from Sweden arid F t .  Churchi l l ,  
Canada; i.ntaiep1.anetary dus t  has  been sampled by rocke ts  r ecen t ly  over White 
Sands, New Ek?x:ico. 

Noct i lucent  c louds formed by the  c:ondensatiori. of i c e  

The aur0i:ix ;md airglow have been inves t iga t ed  by rocket: probes containing 
spec t rophot omel: e r s  , f i l t e r  phot meters , and p a r t i c l e  de t ec: t o r  s . 

1onosphei::ic experiments have been c a r r i e d  out  with sounding rocket s and 
have proved extremely valuable  both f o r  s c i e n t i f i c  i n v e s t i g a t i o n s  of t he  
physics  of 1:he ionosphere and f o r  c a l i b r a t i n g  instrumentat:ion on s a t e l l i t e s  
a l ready  i.n cutbit by simultaneously measuring the  same region of t he  ionosphere. 
Instruments  have been developed t o  measure e l e c t r o n  concerttrations and t e m -  
pe ra tu re ,  e1.ect:romagnetic waves, i o n i c  and n e u t r a l  m a s s  spec t r a ,  magnetic 
f i e l d s ,  and I3 region cur ren ts .  
made from many launching sites with a wide global  d i s t r ib t t t i on .  

F l i g h t s  t o  measure these  parameters E-lave been 

Sounding rockets  are now being e f f e c t i v e l y  u t i l i z e d  fox: astronomical 
observat ions of the  sun and the  s t a r s  i n  the  X-ray and u1t:raviolet  regions 
of t he  spect:irurn made poss ib l e  due t o  the  development of improved a t t i  tude 
con t ro l  syst:t:m:; 

Management r e s p o n s i b i l i t y  f o r  sounding rocket  support a c t i v i t i e s  has  been 
assigned t o  the  Goddard Space F l igh t  Center. Rocket experiments are managed 
a t  severa l  PIASA cen te r s  , with NASA Headquarters r e t a i n i n g  respons ib i l  i t y  f o r  
experiments devel.oped a t  u n i v e r s i t i e s ,  by researchers  i n  i.ndustry, at  o the r  
agencies  and i n  o the r  count r ies .  

About 125 major sounding rockets  of t he  Nike Cajun/Apac:he, Aerobee and 
J a v e l i n  t.w€!:j, and 12  of t he  Arcas type were launched during 1965 from sites 
i n  the  United States, Canada, Braz i l ,  Ind ia ,  Surinam, New Zealand, Nc'rway, 
Pakis tan ,  and from shipboard launchings from a converted Navy a i r c r a f t  
transport . .  This Mobile Launch Expedition, planned as part: of t he  I n t e r n a t i o n a l  
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Year of t he  Q u i e t  Sun, provided a very successfu l  series oE 1aunching:s i n t o  
the  atmosphere and ionosphere i n  geographical regions which could not  be 
reached by land-based rockets .  A l a r g e  volume of new and i iseful  d a t a  about 
the  "equator ia l  e l e c t r o j e t  ," a system of  e l e c t r i c a l  c u r r e n t s  circu1at:ing i n  
the  ionosphere near  t he  geomagnetic equator ,  and on o t h e r  ionospheric 
phenomena was obtained during t h i s  expedition. 

Sounding : rx 'ket  p r o j e c t s  a r e  planned t o  be continued i n  FY 1966 ant1 1967 
i n  many areas wlnere experimentation has  begun, including atmospheric imd 
ionospheric iaeasurements, cosmic dus t  c o l l e c t i o n s ,  chemical r e l e a s e s  :i.n t h e  
upper atmosphere ; and X-ray, u l t r a v i o l e t  and in f r a red  obsexvations of c e l e s  - 
t i a l  sources  and the  sun. Increases  i n  the  program f o r  FY 1966 and FY 1967 
a r e  l a r g e l y  dJe t o  the  development and increased use of improved a t t i t u d e  
con t ro l  systeins and t o  an increased use of t he  l a r g e r ,  more expensive vehicle!;! 
t o  c a r r y  s t a b i l i z e d  payloads, as wel l  as heavier  payloads, with severill i n -  
struments f o r  a number of simultaneous measurements. 

Data Analv sis 

Operation of t he  d a t a  cen te r  ... 000 $300 ,, 000 $000,000 
1.800,OOO 1.400.000 Research tasks -0- ................. 

......................... $2.1 00 000 $2.000.000 Total. I-- 

A National. Space Science Data Center has  been e s t ab l i shed  a t  the  Goddard 
Space F l igh t  Center t o  provide f o r  the  c o l l e c t i o n ,  ca ta loging ,  s torage  and 
disseminat:iori o.E reduced d a t a  from space sc iences  f l i g h t  experiments. Data 
co l l ec t ed  w i l t  be made a v a i l a b l e  a t  a cos t  commensurate with reproduct ion 
and distri.but:.ion cos t  t o  those i n t e r e s t e d  i n  using the  da t a  f o r  f u r t h e r  
research,  To encourage the  f u l l  use of the  da t a  obtained on NASA f l ig ,ht  
programs, support  w i l l  be provided f o r  s c i e n t i f i c  research  e f f o r t s  whjch 
make use of t:he da ta .  
evaluated,  and support i s  being provided f o r  those e f f o r t s  which can lbe 
expected t.o <:ont:ri.bute the  most t o  the  t o t a l  advancement of knowledge i n  
space sc i ence ,  Fi.sca1 year  1967 funds w i l l  provide f o r  opera t ion  of t he  
Data Center at a l e v e l  cons i s t en t  with the  input  of reduced da ta  and f o r  
support of d a t a  ana lys i s  e f f o r t s .  

Proposals  f o r  research  a r e  being connpetitively 

RD 4-14 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF SPACJSSIENCE AND APPLICATIONS LUNAR AND PLANETARY PROGRAM 

PROGRAM 0BJEC:CEJ:S AND JUSTIFICATION : 

The ob jec t ive  of t he  Lunar and Planetary program is  the  s c i e n t i f i c  cixplora- 
t i o n  of ouic s o l a r  system u t i l i z i n g  unmanned and manned spacecraf t  and tkarth- 
based research.  Immediate ob jec t ives  include t h e  explora t ion  of t he  moon, 
t he  p lane ts  Venus and Mars, and the  in te rvening  in t e rp l ane ta ry  space.  The 
f u l f i l l m e n t  oE long range ob jec t ives  w i l l  see the  eventual  explora t ion  of t he  
o u t e r  p l ane t s  and t h e i r  moons, comets, a s t e ro ids  and corresponding plaiietary 
and in te rp lan 'e ta ry  deep space environment. The u l t ima te  achievement o:ii these  
ob jec t ives  w i l l  provide d a t a  t o  b e t t e r  expla in  the  o r i g i n ,  h i s t o r y  and 
mechanisms of development of  our s o l a r  system and may provide evidence of the  
ex is tence  of forms of l i f e  elsewhere i n  t h e  s o l a r  system. 

The lunar  program c o n s i s t s  of t h ree  types of missions.  'The f i r s t  o f  t hese ,  
t h e  Ranger program, has  now been completed, y i e ld ing  over 17,000 photographs 
of t he  lunar  sur face .  The photographs have provided a much b e t t e r  understand- 
ing of the  na tu re  of t h e  su r face  of t h e  moon. However, information such as  t h e  
composition a rd  bear ing s t r eng th  of t he  lunar  su r face  is  dependent upon the 
next s e r i e s  of missions t o  the  moon. The Surveyor program is  intended t o  
s o f t  land a s e r i e s  of unmanned spacec ra f t  with a complement of  instruments 
on the  su r face  of t he  moon for making f i r s t  hand observat ions and obta in ing  
physical  measurements of t h a t  body. 
requi red  have been completed and i t s  f i r s t  f l i g h t  is  planned f o r  la ter  t h i s  
year .  Af te r  ].anding, each Surveyor spacecraf t  w i l l  survey t h e  immediate 
a r e a  t o  de te rn ine  the  s u i t a b i l i t y  of t h a t  s i t e  f o r  la ter  manned missions.  
The Lunar Orbi-tcx program was conceived and i n i t i a t e d  t o  supplement the  
information obtained by Ranger and t o  work i n  a team r e l a t i o n s h i p  w i t h  
Surveyor i n  c:onduc.ting s c i e n t i f i c  i nves t iga t ions ,  and l o c a t i n g  and c e r t i f y i n g  
s u i t a b l e  1.ancI:ing s i t e s  f o r  Apollo. 
photographing a l l  regions of  t he  moon and the re fo re ,  w i l l  be a useful  t oo l  
i n  continuing lunar  explora t ion .  S c i e n t i f i c  instruments and techniques a r e  
a l s o  being; dwJe loped f o r  l una r  s tud ie s  u t i l i z i n g  man's c a p a b i l i t i e s  arid the  
payload r e t u r n  c a p a b i l i t i e s  o f  t he  Apollo program. 

Many of the  d i f f i c u l t  developments 

The Lunar Orb i t e r  w i l l  be capable of 

The P1anetar:y and In t e rp l ane ta ry  programs have experienced a high degree 
of success with the  Mariner I1 f lyby  of Venus, t he  Mariner I V  photogriiphic 
mission t o  Mars and t h e  most recent  successfu l  launching of t he  Pioneer V I  
spacecraf t  t o  a n  o r b i t  around the sun. 
yielded a wealth of s c i e n t i f i c  i n f o m a t i o n .  
on t h e  ph:ysical c h a r a c t e r i s t i c s  of t h e  atmosphere of Venus. 
produced the f i r s t  c lo se  up photographs of the  Mars su r face  and, i n  add i t ion ,  
performed many important s c i e n t i f i c  measurements permit t ing a considerably 
b e t t e r  understanding of the  na ture  of t h a t  p lane t .  Pioneer V I  arid add i t iona l  

Each of t h e  p lane tary  mission:; have 
Mariner I1 provided new da ta  

Mariner CV 
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Pioneer launclzes during FY 1966-1968 are  planned t o  measure in t e rp l an t  t a r y  
phenomena a t  extended d i s t ances  from e a r t h .  The next s t e p s  i n  t h e  evcllution 
of  p lane tary  explora t ion  w i l l  be  f ly-by missions t o  Venus and Mars i n  1967 
and 1969 r e spec t ive ly  u t i l i z i n g  the  Mariner I V  design. Development e l i for ts  
w i l l  a l s o  be continued leading t o  the  d e t a i l e d  explora t ion  of these p1.anets 

planned f o r  a f i r s t  ope ra t iona l  m:.ssion under the  Voyager program now-being 
during thle 1973 Mars opportuni ty .  

SUMMARY OF RESOURCES REOUIREMENTS : 

Supporting research and 
technology/Advanced s t u d i e s . .  .. 

Ranger ........................... 
Surveyor. ........................ 
Lunar o r b i t e r . . . , . . . . . . . , . . . . . . . .  
Mar iner . . . . . . . . . . . . . . . , . . . . . . . , . . .  

Pioneer . . .  ....................... Voyager .......................... 

Tota l . .  ......................... 

1965 

$24 , 140,000 
11,037,000 
81,814,000 
49 , 500 , 000 
17,368,000 

7 , 168,000 
15,000.000 

$206,027 .OOO 

D i s t r i b u t j g n  of Program Amount by i n s t a l l a t i o n :  

1965 

Manned !;pacecraft Center . .  ..... $2,608,000 

Je t  :Propulsion Laboratory. .  .... 126,580,000 

L e w i s  Research Center .......... 97,000 
NASA Headquarters .............. 9,256,000 

Marsha1:l Space F l i g h t  Center. .  . 435,000 
Goddard Space F l i g h t  Center . . . .  1,267,000 

Ames Research Cen te r . . . . . . . .  ... 15,734,000 
Langley Research Center . . . . . . . .  50,050,000 

1966 

$38,600,000 

111,637,000 
52,400,000 
18,000,000 
17,000,000 
12,700,000 

1,000 , 000 

$251,337 .OOO 

1966 

$14,4OO,OOO 
375,000 

1,164,000 
156,6O7,000 

12,763,000 
53 ,1'15,000 

12,913,000 
- - -  

_.__---- BASIS OF FUKD REQUIREMENTS : 

Scpport ing Research and Technology/Advanced SLudidigg 

Lunar and p lane tary  sc ience . .  ... 
Advanced technica l  development. . 
Advanc.ed :;tudi.es ................ 
Manned ltiiiair s c i ence . .  .......... 

T o t a l . ,  ........................ 

1965 1966 

$12,285,000 $12,0100,000 
6,151,000 6,800,000 

3,645.000 17,300,000 

$24,140.000 $38.600.000 

2,059,000 2,500,000 

1967 
e_ 

$40 , 100 , 000 

90,400,000 
24,600,000 
26,100,000 

6,s700,000- 

--- 

10,000,000 
- 
$197,. 900.000~ - 

1967 _. - 
$15 , 200 , 000 

1. ,200 , 0001 

' I  , 000 , OO(3 
23 , 200 , 000 

300 , 000 

130,700,00(> 

- - _. 
l~i,300,00~3 

1967 __ - 
$12,000,000 

6,800,000 
2,500,0010 

1 8,800 ,000 - 
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Activi t i ies  funded under Supporting Research and Technology provide f o r  
e s s e n t i a l  support  of approved f l i g h t  missions as we l l  as the  necessarq 
f e a s i b i l i t y  :;cutlies and o t h e r  advanced work required t o  est:ablish f u t u r e  
m i s s  ions .  

The Lunar and Planetary Science program provides the  means of developing 
new concepts and ideas  f o r  s c i e n t i f i c  i nves t iga t ion  of t he  moon and p lane ts  
t o  the  s t age  where they can be proposed a s  f l i g h t  experiments f o r  fut t i re  
missions.  
design and c , a l ib ra t ion  of f l i g h t  experiments and f o r  t he  analyses  of 1:he 
r e s u l t s  of experiments a l ready performed. Laboratory, t h e o r e t i c a l ,  aiid 
observa t iona l  research i n  t h i s  a r ea  i s  being performed a t  NASA center!; ,  o the r  
government f a c i l i t i e s ,  u n i v e r s i t i e s ,  and i n d u s t r i a l  concerns. 

The a c t i v i t i e s  which a r e  per fomed provide s c i e n t i f i c  da t a  f o r  the  

The moon and p lane ts  a r e  being observed with o p t i c a l  and r ad io  ins1:ruments 
i n  order  t o  obta in  information needed f o r  t he  design of spacecraf t  an13 the  
s e l e c t i o n  of experiments f o r  lunar  and p lane tary  f l i g h t  missions.  Thie na ture  
and bear ing s t r eng th  of t he  lunar  su r face  and the  v a r i a t i o n  of pressure  wi th  
a l t i t u d e  i n  the  Martian atmosphere continue t o  be t h e  most important problems 
cu r ren t ly  under inves t iga t ion .  Adequate knowledge of t he  c h a r a c t e r i s t i c s  of 
t h e  lunar  su r face  i s  e s s e n t i a l  f o r  s a f e  manned explora t ion  and f o r  the  
successful  performance of s o f t  landing unmanned s c i e n t i f i c  payloads. The 
charac te r i s t j . cs  of t he  Martian atmosphere have become of increased concern 
during the  p a s t  year due t o  the  occu l t a t ion  experiment of Mariner IV which gavc! 
the  sur face  pressure ,  a value near  f i v e  m i l l i b a r s .  A s e r i e s  of spectroscopic  
observati,ons completed during 1965 gave va lues  between 10 and 15  m i l l i b a r s .  
Both of these  values  a r e  dependent on assumptions which may o r  may not be 
v a l i d .  It i t ;  t he re fo re  planned t o  conduct more comprehensive and d e f i n i t i v e  
s t u d i e s  on t.hir; problem i n  1967, t he  next period of c loses ' t  approach of t h e  
p lane t  Mars. 

The Advanced Technical Development program involves the  development of 
equipment: and technology needed f o r  f lyby , o r b i t i n g ,  and landing m i s c  ions  t o  
Mars and o the r  p lane ts .  Successful completion of these  missions r equ i r e s  
equipment which w i l l  be extremely r e l i a b l e  and ab le  t o  survive both ti 

r igorous s t e r i l i z a t i o n  and long exposure i n  a deep space environment. 
a l s o  make the  g r e a t e s t  poss ib le  use of t h e  c a p a b i l i t y  of t he  improved launch 
veh ic l e s  which w i l l  be ava i l ab le  i n  a few years .  
primary empliasFs has been placed on t h e  a reas  of communications, powtx manage- 
ment and the  s t e r i l i z a t i o n  of spacecraf t  components t o  prevent contartination 
of Mars. Mariner I V  da t a  on the  atmospheric pressure on Mars has confirmed 
the  need f o r  the  increased a t t e n t i o n  given i n  EY 1966 t o  landing technology 
t o  ensure s a f e  landing on the  su r face  of the  p l ane t .  
enable the  continued e f f o r t  i n  support  of  Mars explora t ion .  E f f o r t s  w i l l  
continue on communications, power, and s t e r i l i z a t i o n ,  and w i l l  also iplace 
emphasis on high impact technology. 
requirements f o r  a Jup i t e r  mission,  der ived i n  the  advanced s t u d i e s  a rea ,  
plans w i l l  ke  made t o  develop t h i s  technology i n  FY 1967. 

It mus t  

I n  the  l?Y 1966 proi:ram 

The FY 1967 fuilds w i l l  

With the  i d e n t i f i c a t i o n  of technology 



Planning for t he  f u t u r e  i n  Lunar and Planetary programs r equ i r e s  the  
continued stud) of advanced missions.  The ca ta loging  of  poss ib l e  missims t o  
t h e  p l ane t s  i s  a cont inuing process  as new f l i g h t  techniques and increased  
boos ter  c a p a b i l i t i e s  evolve.  F isca l  year  1966 funds were u t i l i z e d  i n  
surveying t h e  pot e n t i a 1  of t r a j e c t o r i e s  which swing-by one p lane t  enroute  t o  
a d i f f e r e n t  taxget  p l a n e t ,  i n  terms of t he  reduct ion  of t r i p  time to the  
t a r g e t  and energy required.  Included i n  t h i s  survey were Mars , Venus , 
Mercury, J u p i t e r ,  Slaturn, and o t h e r  o u t e r  p l ane t s .  I n  FY 1966 spacec ra f t  
conceptual design s t u d i e s  were i n i t i a t e d  t o  m e e t  t h e  most important lunar  and 
p lane tary  s c i e n t i f i c  ob jec t ives .  
f l i g h t s  t o  Jup:-ter'. Some work w a s  a l s o  conducted i n  regard t o  missions t o  
comets and ast:txoi.dls. F i s c a l  year  1967 funds w i l l  be used t.o cont inue the  
surveying of poss ib le  missions and t h e  generat ion of c0ncept.s f o r  the explora-  
t i o n  of t he  Moon, Venus, J u p i t e r ,  comets, and a s t e ro ids .  I n  a d d i t i o n ,  a 
prel iminary s tudy w i l l  be conducted t o  determine the  f e a s i b i l i t y  of a 
p lane tary  prot)e 110 Saturn.  

Highest on t h e  l i s t  a f t e r  Venus and Mars a r e  

The plannin3 of s c i e n t i f i c  inves t iga t ions  and t h e  design and develoilment of 
equipment f o r  inaimed lunar  missions is  accomplished by the  Planned Luna]' Science 
program. Ear ' ty  manned missions t o  t h e  moon w i l l  stress t h e  observatiort  of 
n a t u r a l  phenornsna , c o l l e c t i o n  of r ep resen ta t ive  samples and emplacement of 
monitoring equipment. To achieve these  goa ls  a lunar  su r face  experiment 
package capab Le of conducting geophysical i nves t iga t ions  and t h e  environmental 
measurements ; geological  surveying systems ; equipment and picocedures f o r  
sampling lunar  sur €ace material;  and earth-based l a b o r a t o r i e s  f o r  t he  ,ma lys i s  
of r e t u r n  Lunar sur face  samples a r e  being developed. Applied research on t h e  
lunar  environment is c u r r e n t l y  underway i n  o rde r  to m e e t  s p e c i f i c  need:; f o r  
information about lunar  phenomena requi red  t o  design and develop s a f e ,  
r e l i a b l e  manned space f l i g h t  s y s t e m s .  
development, t r a i n i n g  and execut ion of manned and unmanned missions is  a l s o  
being undertaken. 

Lunar mapping requi red  i n  t h e  planning, 

Surveyor 

1965 1966 1367 

Spacecraf t  ...................... $74,479,000 $105,400,000 $82,800,000 
Experiments ..................... 2,523,000 3,437,000 4,000,000 

2,800,000 3,600,000 Ground operati.ons. .............. 4,812,000 

Tota l  Spa,c:ec:ra.ft and Support . .  $81,814,000 $111,637,000 $90,400,000 

At las  -Ccmtaiir (Launch Vehicle 
Procurerient Program). ....... (40,064,000) (50,000,000) - (50,000,0002 

Total  (inc:ludi.ng Launch 
Vehi.cle:;) .................... ($121,878,000) ($161,63;' ,000) ($140: 400,000)~ 

_I_- 
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The Surveyclr system is being developed t o  s o f t  land an unmanned spacecraf t  
on t h e  lunar  s 'urface and make measurements of  t he  na tu re  of t h a t  body. 
successfu l  landing w i l l  y i e l d  s i g n i f i c a n t  information on landing technology 
and the  surfa.c:e c h a r a c t e r i s t i c s  which a f f e c t  the  landing. Af t e r  landing on 
the  su r face ,  c:ac:h Surveyor spacec ra f t  w i l l  survey t h e  immediate a r e a  a s  a 
poss ib le  s i t e  f o r  l a t e r  manned landings,  

A 

The major ob jec t ive  of Surveyor i s  t o  provide the  information which w i l l  
a s su re  the  hi.gh confidence required before  manned landings can be attempted. 
Since the  Surveyor design concepts a r e  b a s i c a l l y  the  same as  those being 
used on Apollo, t he  successfu l  landing and opera t ion  of a Surveyor i n  t h e  
lunar  envi.rortment w i l l  demonstrate t h e  o v e r a l l  f e a s i b i l i t y  of l a t e r  manned 
landings and many Surveyor spacecraf t  elements which a r e  a l s o  bas i c  t c  t he  
Apollo Lunar ISxcursion Module (LEN); e .g . ,  radar  a l t i m e t e r ,  r ada r  doppler 
v e l o c i t y  senso r s ,  closed-loop terminal  guidance system, v a r i a b l e  t h r u s t  rocket: 
engines ,  I.eg-type landing gea r ,  S-band communications, and t racking  t o  
luna r  dist.anc:es ., Data obtained on su r face  c h a r a c t e r i s t i c s  such as roughness, 
bearing st .rength,  and dust  coverage w i l l  have d i r e c t  app1ic:ation i n  the 
planning f o r  rnarined missions.  

The Off ice  o:E Space Science and Applicat ions,  NASA Headquarters,  i o  
responsibl-e f o r  o v e r a l l  managelnent of t he  Surveyor program, 
f o r  p ro jec t  management i s  assigned t o  t h e  J e t  Propulsion Laboratory. 
Surveyor spacec:caft system i s  being developed by the  Hughes; A i r c r a f t  Company. 
Major subconl: rac tors  are Thiokol/Elkton f o r  t he  main r e t ro - rocke t ,  Thiokol 
Reaction Motors Division f o r  t he  v e r n i e r  propulsion system, and Ryan K l e c t r o n ~ ~ c s  
f o r  t h e  attii:idle and ve loc i ty-sens ing  r ada r s .  

Respons ib i l i ty  
The 

E f f o r t  during 1965 was devoted pr imar i ly  t o  conducting the  t e s t s  rcqui red  
t o  confirrn t h e  design of t he  spacecraf t  and t o  i d e n t i f y  and c o r r e c t  any 
e x i s t i n g  weak a reas .  While s i g n i f i c a n t  progress  w a s  made, including the  
f i r s t  successfu l  descent t e s t  using the  Surveyor closed-loop landing system 
( radars ,  v e r n i e r  engines ,  and in te rconnec t ing  con t ro l  c i r c u i t s ) ,  delays 
were encormtiered which made des i r ab le  an o v e r a l l  review of how Surveyor could 
bes t  meet t h e  needs of t h e  Apollo program. Of major concern were the  problem 
assoc ia ted  w i t h  developing the  2200 pound spacecraf t  f o r  missions A through D 
while simultaneously upra t ing  the design t o  2500 pounds for missions E ,  F, 
and G. It was concluded t h a t  every e f f o r t  should be taken t o  maximize the  
p r o b a b i l i t y  cif e a r l y  success  wi th  the  2200 pound spacec ra f t ,  e s p e c i a l l y  s ince  
a s ign i f i can t  po r t ion  of the  da t a  requi red  by Apollo can be obtained with the 
l i g h t e r  design.  The add i t iona l  information a t t a i n a b l e  wi th  the  2500 pound 
spacecraf t  may be necessary i n  the  event  of encountering a lunar  su r face  
which i s  marginal f o r  manned landings.  It would be obtained a f t e r  thle suc- 
c e s s f u l  accc~niplishment of the  prel iminary l igh tweight  missions.  Based on the 
above, the  program w a s  r ed i r ec t ed  whereby missions E,  F,  and G were converted1 
from 25001 tci 22!00 pound spacec ra f t .  

F i s c a l  year  1966 funds a r e  being used t o  complete t e s t i n g  and t o  launch 
t h e  f i r s t  f l i g h t  spacec ra f t  (Mission A). 
f l i g h t  spacecraf t  w i l l  a lso be completed. 

Assembly and t e s t i n g  of t he  second 
Hardware has  been ordered through 
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mission G, :tiid a r e l i a b i l i t y  improvement program implemented. Effor t  i s  
being continued a t  a modest l e v e l  on design and development of pacing, i t e m s  
f o r  t h e  2500 pound s p a c e c r a f t ,  now planned f o r  f l i g h t s  H through J. 

Fiscal.  p i a r  1967 funds w i l l  be used t o  launch missions B, C, and 111. The 
spacecraf t  f o r  missions E,  F, and G w i l l  be assembled and placed under test .  
Detai led engineering and hardware procurement w i l l  be undertaken f o r  t h r e e  
2500 pound spacec ra f t .  P r i o r  t o  FY 1965,  funds i n  t h e  amount of $2161,433,00Q 
were appl.iet1 t o  the  Surveyor program, including launch veh ic l e  procurement. 
Funding f o r  1!Y 1968 and t o  completion i s  est imated t o  be $157.1  mil l ion .  

Lunar Orbi te r  

1965 1966 7 1967 ~ 

Spacecraf t .  ...................... $48,756,000 $49,020,000 $2O,300,0OCl 
Experiment::;. ..................... --- 140,000 2 , 3 0 0 ,  OOCi 
Ground opera t ions  ................ 744.000 3 ,240 ,000  - ?! 000 * OOC! 

Total. Spi3cecraft and Support..  . $49,500,000 $52,400,000 $241.,600,0OCt 

Atlas-Agenia (Launch Vehicle 
Procurenlent Program). .......... (9 ,102,000)  (17 .059.000)  (41.-u 

Total  (:inc:Luding Launch 
Vehic:les). ................... ($58,602,000)  ($69,459,000)  ($2sj, ,167 ,OO(u 

-. - 
The Lunair Orb i t e r  w i l l  team wi th  landed Surveyors t o  conduct unmarzned 

s c i e n t i f i c  :i~nvestigations of t h e  moon p r i o r  t o  t h e  Apollo period. 
w i l l  photogr~spli t h e  lunar  s u r f a c e  i n  both medium and high r e s o l u t i o n ,  High 
r e so lu t ion  0rb : i te r  photographs from a s i n g l e  Lunar Orb i t e r  mission w i l l  be 
comparable fi:n q u a l i t y  t o  t h e  f i n a l  Ranger p i c t u r e s ,  but  w i l l  cover a much 
g r e a t e r  a r ea ,  equiva len t  t o  a b e l t  of t e r r a i n  about one mile  wide extending 
from Washington t o  Los Angeles. The medium reso lu t ion  photographs wji.11 
over lap to provide s t e r e o  coverage, and i n  combination wi th  t h e  high 
r e so lu t ion  p:notographs, which are taken simultaneously,  w i l l  permit topographic 
mapping of exttensive por t ions  of t he  moon. 
be obtained .from the  Lunar Orb i t e r  f l i g h t s  w i l l  be s i g n i f i c a n t  and use fu l :  
ana lys i s  of ' o rb i t s  w i l l  g ive  more p rec i se  knowledge of t he  lunar  g r a v i t a t i o n a l  
f i e l d ,  which i s  r e l a t e d  t o  i t s  mass d i s t r i b u t i o n ,  su r f ace  shape, i n t e r n a l  
s t r u c t u r e ,  ;and poss ib le  seismic a c t i v i t y .  The improved g r a v i t a t i o n a l  and 
shape d a t a  w i l l  bene f i t  Apollo guidance ca l cu la t ions .  

The Orb i t e r  

The se l enode t i c  da t a  which w i l l  

The Lunar Orb i t e r  i s  an a t t i t u d e  s t a b i l i z e d  spacec ra f t ,  r e ly ing  pr imari ly  
on s o l a r  panels  t o  supply power. 
of e x i s t i n g  technology; much was developed under the  Ranger, Mariner ,  and 
o t h e r  e a r l h e r  'NASA and Department of Defense space programs. 
Orb i t e r  must perform more maneuvers than Ranger o r  Mariner. Following launch, 
t h e  spacecr ,af t  propuls ion system is required t o  funct ion t h r e e  o r  four  t i m e s  - -  
one o r  two inidcourse maneuvers t o  ensure proper lunar  i n t e r c e p t ,  a fl ir ing t o  
reduce v e l o c i t y  t o  i n j e c t  t he  spacecraf t  i n t o  an e l l i p t i c a l  o r b i t  about t he  

Its design and  development made maximum use 

The Lunar 
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moon, and a f i n a l  f i r i n g  t o  lower the  per i lune  of t he  o r b i t  t o  as 10%~r as 28 
miles  from t h e  lunar  sur face .  
Sun-Canopus o r i e n t a t i o n  t o  provide communications and s o l a r  power, arid must  
r e o r i e n t  t he  spacecraf t  t o  s e t  t h e  camera a x i s  v e r t i c a l  each time a : : t r i p  
t e r r a i n  i s  t o  be photographed. 

The a t t i t u d e  con t ro l  system must maintain a 

The Boeing 'Company i s  t h e  spacec ra f t  systems con t r ac to r  under the 
management (of the Langley Research Center.  
i s  providing the  power system and much of t he  communications system iind 
Eastman Kodak is developing the  photo system. The Lewis  Research Center is  
responsible  f o r  t he  launch veh ic l e  system and the  J e t  Propulsion Laboratory 
w i l l  manage the  t r ack ing  and da ta  a c q u i s i t i o n  system. 

The Radio Corporation of America 

The f i r s t  f l i g h t  spacec ra f t  and t h e  ground test spacecraf t  have been 
assembled and a r e  being t e s t e d .  The balance of t h i s  f i s c a l  yea r ' s  fimds w i l l  
provide f o r  assembly of a l l  f i v e  f l i g h t  s p a c e c r a f t ,  completion of prototype 
t e s t i n g  and t h e  launching of t he  f i r s t  f l i g h t  spacecraf t .  

The funds requested f o r  FY 1967 w i l l  provide f o r  t h r e e  add i t iona l  launches,  
support  post-launch opera t ions ,  i n i t i a t e  da t a  ana lys i s  f o r  t h e  f i r s t  four  
missions,  and provide f o r  t h e  payment of performance incent ive  f e e  t o  the  
systems cont rac tor .  

F i sca l  year 1964 and p r i o r  year  funding f o r  Lunar Orb i t e r ,  including 1aun't:h 
v e h i c l e s ,  w a s  $30,268,000. 
mission opera t ions  and da ta  ana lys i s .  

About $3,300,000 w i l l  be requi red  i n  FY 1968 f o r  

Mariner 

1967 ._ 1965 1966 - 
Spacecraft  ..................... $10,487,000 $11,260,000 $16,000,000 
Experiments .................... 2,274,000 3,400,000 ~ ,000 ,000  
Ground opera t ions .  ............. 4,607,000 3,340,000 - ~6,100.00~ 

Tota.1 Spacecraf t  and Support. $17,368,000 $18,000,000 $26,100,000 

A t l a s  -Ageria (Launch Vehicle 
Procurcnient Program). ........ (4,583.000) (2.544.000) (7,267.00OJ 

Tota l  (;inc:luding Launch 
Vehic:l.er;) .................. ($21,951,000) ($20,544,000) &l3,367,000) 

The a b j w t i v e s  of the  Mariner program a r e  t o  conduct i n i t i a l  i nves t iga t ions  

- - 
of the  p lane ts  Venus and Mars, and t o  develop the  medium s i z e  (400-800 pound) 
f ly-by spac:c?craft and instruments requi red  f o r  such explora t ion .  Accomplish - 
ments t o  dal:e include the  December 14, 1962, Mariner I1 f ly-by of Venus which 
provided the f i r s t  d i r e c t  temperature and magnetic f i e l d  measurements from near  
t h e  p l a n e t ,  This w a s  followed by t h e  Mariner IV f l i g h t  pas t  Mars on1 Ju ly  14, 
1964, t h a t  ::ersul.ted i n  t h e  f i r s t  close-up view of t he  p lane t  showing, a 
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c r a t e r e d  su r face  similar t o  t h a t  of t h e  moon. Mariner I V  f u r t h e r  de tec ted  
a n e g l i g i b l e  inagnetic f i e l d  around Mars and found t h e  atmospheric pressure  
considerably lower than  had been previously bel ieved.  
information gained a t  encounter,  t h e  Mariners provided almost a year '  
accumulation of da t a  on the  in t e rp l ane ta ry  environment inc luding  eneri ;e t ic  
p a r t i c l e  flux, inagnetic f i e l d s  and micrometeorite d i s t r i b u t i o n .  

I n  add i t ion  t o  t h e  

Although t h e  Mariner I V  spacec ra f t  is  present ly  beyond t h e  l i m i t s  of 
te lemetry cornnunication , i ts  carrier s i g n a l  is st i l l  being received from 
over 210 m i l l i o n  miles d i s t ance ,  and it is  st i l l  be l ieved  t o  be opera t ing  
properly.  Attempts w i l l  be made t o  r e - e s t a b l i s h  twoway communicatiotis when 
the  spacec ra f t  approaches t h e  e a r t h  i n  1967. I f  t hese  at tempts  a r e  snccess-  
f u l ,  add i t iona l  va luable  information on t h e  space environment and i ts  e f f e c t s  
on spacec ra f t  systems w i l l  be obtained. 

With t h e  postponement of f i r s t  Voyager f l i g h t s  u n t i l  1973 necess i t a t ed  by 
t h e  reduced funding l e v e l ,  add i t iona l  Mariner missions are under development 
t o  ob ta in  add i t iona l  p lane tary  d a t a  during in te rvening  oppor tun i t i e s .  The 
add i t iona l  Mariner missions c o n s i s t  of one f l i g h t  t o  t h e  p lane t  Venus i n  
1967 and two f l i g h t s  t o  Mars i n  1969. The Venus mission w i l l  be conducted by 
modifying the spare  spacecraf t  from the  Mariner I V  p ro j ec t  t o  perform a 
Venus f ly-by using the  Atlas-Agena launch veh ic l e .  The 1969 Mars misisions w i l l  
be p lane tary  f ly-bys using t h e  Atlas-Centaur launch veh ic l e .  
spacec ra f t  w i l l  be based on the  Mariner I V  design modified t o  
experiments and make the  maximum poss ib l e  con t r ibu t ion  t o  t h e  Voyager program, 

The Mars 1969 
c a r r y  improved 

Overall msna,gement of t h i s  program i s  t h e  r e s p o n s i b i l i t y  of t he  Off ice  of 
Space Sciences and Applicat ions.  Pro jec t  management r e s p o n s i b i l i t y  has been 
assigned t o  the J e t  Propulsion Laboratory. 
responsible  f'or the  launch veh ic l e s .  

The L e w i s  Research Center is  

F i s c a l  year  1965 funding supported pre-launch, launch, and t h e  major 
po r t ion  of t h e  i n - f l i g h t  opera t ions  f o r  t he  Mariner 1964 missions.  
year  1966 funding covered opera t ions  imnediately preceeding and through t h e  
Mars encounter of Mariner I V ,  Most of t h e  experiment da t a  ana lys i s  and 
publ ica t ion  of f i n a l  p r o j e c t  r e p o r t s  w i l l  be completed wi th  cur ren t  f i s c a l  
year  funds. 
and Mariner 1.969 Mars missions.  

Fiscal 

In add i t ion ,  work i s  being i n i t i a t e d  on the  Mariner 1967 Venus 

Funding requested f o r  FY 1967 w i l l  provide f o r  a c t i v i t i e s  assoc ia ted  with 
t h e  r e t u r n  of Nariner  I V  and r e l a t e d  data ana lys i s ;  t h e  modif icat ion of the  
spa re  Marinsi: I V  spacec ra f t  f o r  t h e  Venus mission, its t e s t i n g  and prepara t ion  
f o r  launch; completion of systems design and i n i t i a l  fabr i .cat ion of t h e  
prototype arid f l i g h t  hardware f o r  t he  1969 Mars mission. 

Funding f o r  t h e  Mariner program i n  FY 1964 and p r i o r ,  including launch 
veh ic l e s ,  amounted t o  $173,216,000. 
through the  'L969 Mars m i s s  ions i s  $88,800,000. 

Planned funding f o r  FY 1968 t o  completion 
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Voyager 

1967 
-I 

1965 1966 

Mission design. .................. $1,661,000 $2,000,000 1,500,000 

Capsu 1 e sys t. em. .................. 789,000 7.000,OOO 8,000.000 
................ Spacecraf t  system 4,7 18,000 8,000,000 500,000 

Tota l  .......................... $7.168.000 $17,000,000 $10,000 .ooo - 
The capabil.it:y f o r  d e t a i l e d  s tudy  of t h e  near  p l ane t s  i s  being developed 

through t h e  Vciycrger p r o j e c t ,  now planned f o r  f l i g h t  missions t o  Mars beginning 
i n  1973. The primary ob jec t ive  of these missions is  t o  ob ta in  d e t a i l e d  i n f o r -  
mation on atnlospheric, sur face ,  and body c h a r a c t e r i s t i c s ,  with spec ia l  emphasis 
on t h e  possib1.e ex is tence  and na tu re  of l i f e  on t h e  p lane t .  
ob jec t ive  i s  t:o f u r t h e r  our knowledge of the  in t e rp l ane ta ry  medium between the  
p l ane t s  Earth arid Mars by conducting s c i e n t i f i c  and engineer ing measurements 
while i n  t.rariait:. 

A secondary 

To meet. ttte above ob jec t ive ,  a spacec ra f t  is  required having the  caipabili ty 
t o  o r b i t  the  p lene t  and land a s c i e n t i f i c  payload on t h e  su r face .  As presen t ly  
conceived, t h i s  spacec ra f t  would c o n s i s t  of t h ree  modules; t h e  bus-or t l i ter  
module, t h e  ~:c~tro-propulsion-module, and t h e  en t ry  capsule  module. Dcf i n i t i o n  
s t u d i e s  have ind ica t ed  the  d e s i r a b i l i t y  of launching two of t he  Voyager 
spacec ra f t  0x1 a s i n g l e  Saturn V launch veh ic l e  t o  take  advantage of ttiis 
v e h i c l e ' s  wei~ghi: l i f t i n g  c a p a b i l i t y  and planned r e l i a b i l i t y .  Althougti t he  
system i s  being developed t o  explore  t h e  p lane t  Mars, i t  w i l l  provide a bas i c  
c a p a b i l i t y  wh icli can be appl ied  t o  t h e  f u t u r e  explora t ion  of o t h e r  p l ane t s  
by automated spacec ra f t  . 

Overall  miunagement of t h i s  program is t h e  r e s p o n s i b i l i t y  of t he  Off ice  of 
Space Science and Appl ica t ions ,  The J e t  Propulsion Laboratory has been 
assigned managanent r e s p o n s i b i l i t y  f o r  Voyager p ro jec t .  

Based on conceptual s t u d i e s  c a r r i e d  out  i n  FY 1964, a p ro jec t  d e f i n i t i o n  
e f f o r t  w a s  i n i t i a t e d  i n  FY 1965 d i r e c t e d  toward a decis ion  f o r  i n i t i a t i o n  
o f  f l i g h t  hardware development i n  FY 1967. This schedule would have made 
poss ib le  f i r m s t  f l i g h t s  a t  t h e  1971 Mars opportuni ty .  However, f i r s t  .Iflights 
have been rescheduled f o r  t he  1973 Mars opportuni ty .  The add i t iona l  time 
w i l l  be used t o  f u r t h e r  def ine  t h e  mission, t h e  spacec ra f t  system s p e c i f i c a -  
t i o n s  and the  capsule  system. 
capsule .  
capsule  landing system f o r  t h e  1973 mission than had previously been (planned 
f o r  1971. 

P a r t i c u l a r  emphasis w i l l  be placed upon t h e  
This add i t iona l  e f f o r t  should make poss ib le  a more soph i s t i ca t ed  

F i s c a l  year 1965 funds provided f o r  t he  i n i t i a t i o n  of spacec ra f t  system 
d e f i n i t i o n  e f f o r t  which included t h e  s e l e c t i o n  of t h ree  i n d u s t r i a l  con t r ac to r  
teams t o  conduct preliminary design s t u d i e s  of t he  bus-orb i te r  and reltro- 
propulsion-modules. 
Propuls ion Laboratory supported by t h e  Langley and Ames Research Centers.  

Capsule design s t u d i e s  were conducted in-house by the  Jet: 



F i s c a l  yc?<ar 1966 funds a r e  being appl ied  t o  completion of t he  con t r ac to r  
design e f f o r t s  and cont inua t ion  of the  in-house design s t u d i e s ,  with 
p a r t i c u l a r  emphasis on the  capsule system design problems ,, 

The fund:Lag requested f o r  FY 1967 w i l l  be used t o  cont inue t h e  o v e r a l l  
mission des:i:gn s t u d i e s ,  t he  capsule  design s t u d i e s ,  and support ing a c t i v i t i e s :  
leading t o  d e t a i l e d  system design and breadboard t e s t s  planned t o  be i n i t i a t e d  
i n  FY 1968. 

Pioneer 

1965 1966 - 1967 .. 
Spacecraf t  ..................... $13,189,000 $6,3OO,OOO $4,300,000 
Experiments .................... 1,456,000 5,200,000 I ,500,000 
Ground opera t ions  .............. 355 .ooo 1.200.000 -, 900. OOC! 

Tota l  Spacfecraft  and Support. $15,000,000 $12,7OO,OOO $0,700,000 

Delta (Launch Vehicle 
......... (3,521,000) (5,583,000) (I .  ,001,000) - -- - Procur ern en t Program) 

Tota l  ( including Launch .................. 7 ,701 ,OOO] - - Veliic'les) ($18,521,000) ($18,283,000) ($ 

The ob jec t ives  of the  Pioneer p ro jec t  are t o  i n v e s t i g a t e  the  intei-planetairy 
environment and t h e  propagation of s o l a r  and g a l a c t i c  phenomena through t h i s  
medium. Corre la t ion  with similar measurements performed near  t h e  e a r t h  with 
s a t e l l i t e s  (are required t o  a t t a i n  t h e  f u l l  ob jec t ive .  Pioneer spacec ra f t  
w i l l  be :Lauiiched during the  per iod of increas ing  s o l a r  a c t i v i t y  over the  
next s eve ra l  years .  

The cur ran t  s e r i e s  of Pioneers  weigh about 140 pounds and a r e  launched 
with t h e  Thrust-Augmented Improved Delta. 
successfu1l:y launched i n  December 1965. Four add i t iona l  Pioneer spacec ra f t  
a r e  schedulled t o  a l t e r n a t e  between missions towards and away f ron  tht! sun, 
approaching as c lose  as 0.8 A.U.  and going as f a r  away as 1 .2  A.U. from the  
sun. (1 A.U. i s  equal t o  the  mean e a r t h  t o  sun d i s t ance ,  92,900,000 riiiles.) 

The f i r s t  of t hese  Pioneer V I ,  w a s  

The Pioneer experiments are designed t o  measure the  s o l a r  wind f l u x ,  mag- 
n e t i c  f i e l d s ,  and the  e l e c t r o n  dens i ty  i n  space; t he  energy s p e c t r a ,  f l uxes ,  
and d i r e c t i o n  of a r r i v a l  of s o l a r  and g a l a c t i c  cosmic rays  w i l l  a l s o  be 
observed. To perform these  measurements s p e c i a l  ca re  is being taken i n  the  
design and cons t ruc t ion  of t he  Pioneer spacec ra f t  t o  make it magnetically 
c lean;  the  res idua l  spacec ra f t  magnetic f i e l d  i s  less than one one-hundred- 
thousandth !of the  e a r t h ' s  f i e l d .  Instrumentat ion t o  measure micrometeorite 
impacts w i l l  a l s o  be included i n  t h i r d ,  four th  and f i f t h  Pioneers of t he  
cu r ren t  s e r i e s  . 



Respons ib i l i ty  f o r  o v e r a l l  management of t h i s  program r e s t s  with the  
Off ice  of  Space Science and Applicat ions,  wi th  t h e  Ames Research Center 
respons ib le  f o r  p ro jec t  management. The spacecraf t  a r e  being procured 
through con t r ac t  with Thompson-Ram0 Wooldridge Corporation. 
Propulsion Laboratory i s  respons ib le  f o r  t r ack ing  and da ta  a c q u i s i t i o n  
systems management and t h e  Goddard Space F l igh t  Center f o r  launch v e h i c l e  
systems management. 

The Jet  

F i s c a l  year 1965 funds provided f o r  assembly and t e s t i n g  of t h e  picototype 
s p a c e c r a f t ,  and the  f a b r i c a t i o n ,  assembly and i n i t i a l  t e s t s  f o r  t h e  Eirst 
two f l i g h t  spacec ra f t .  F i s c a l  year  1966 funds cover t h e  f i n a l  t e s t i n g ,  
launch and post-launch operat ions f o r  the  f i r s t  f l i g h t  spacec ra f t ,  t h e  f i n a l  
t e s t i n g  and launch prepara t ion  f o r  t he  second spacec ra f t ,  and t h e  assembly 
and i n i t i a l  t e s t i n g  of t h e  subsystems f o r  the  t h i r d ,  four th  and f i f t h  space- 
c r a f t .  

Funds requested f o r  FY 1967 w i l l  support  t he  launch and post-launch opera-. 
t i o n s  f o r  t h e  second spacec ra f t ,  f i n a l  t e s t i n g  and launch preparatio:ii f o r  thle 
t h i r d  spacec ra f t ,  and i n t e g r a t i o n  and acceptance t e s t s  f o r  t he  fou r th  space- 
c r a f t .  Funding f o r  FY 1964 and p r i o r ,  including launch v e h i c l e s ,  amounted t o  
$23,219,000. It is  now estimated t h a t  $9.0 mi l l i on  i n  FY 1968 w i l l  complete 
funding f o r  the  f i r s t  f i v e  missions.  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF SI!@, SCIENCE AND APPLICATIONS 

PROGRAM OBJE(ZL[VES AND JUSTIFICATION: 

SUSTAINING UNIVERSITY PROGRAM 

The basic. o b j e c t i v e  f o r  t he  formation and cont inuing development of t he  
Sus ta in ing  Univers i ty  Program is NASA's d e s i r e  t o  s t rengthen  the  u n i v e r s i t i e s  
while  seeking; t h e i r  he lp  i n  accomplishing t h e  Agency's mission. NASA sup- 
p o r t s  t he  t r a i n i n g  of graduate s tuden t s  i n  space- re la ted  d i s c i p l i n e s ,  t he  
cons t ruc t ion  of u rgen t ly  needed f a c i l i t i e s  a t  u n i v e r s i t i e s  engaged t o  a 
s i g n i f i c a n t  degree i n  space-or iented research  o r  research  p o t e n t i a l l y  ap- 
p l i c a b l e  t o  the  space program, and the  conduct o f  a v a r i e t y  of mul t id i s -  
c i p l i n a r y  research .  Attainment of t h i s  ob jec t ive  w i l l  he lp  r ep len i sh  the  
n a t i o n a l  man.power supply of h ighly  t r a i n e d  people, make a v a i l a b l e  s u i t a b l e  
l abora to ry  f a c i l i t i e s  i n  which space- re la ted  research  may be conducted 
e f f i c i e n t l y ,  arid broaden the  n a t i o n a l  base o f  research  upon which techno- 
l o g i c a l  prog,ress u l t i m a t e l y  depends. 

SUMMARY OF RIZURCES REQUIREMENTS : 

19 65 1966 

Training..  .................... $25,000,000 $25,000,000 
Research faci.lities.. . . . . . . . . .  10,000,000 8,000,000 
Research... . . . . . . . . . . . . . . . . . . .  11,000,000 13.000,OOO 

Total.. . . . . . . . . . . . . . . . . . . , . .  $46,000,000 $46,000,000 

D i s t r i b u t i s c o f  Program Amount by I n s t a l l a t i o n :  

J e t  Propuls ion Laboratory..,  $3,000 --- 
L e w i s  Research Center. .  ..... 11,000 --- 
NASA Heaclquar ter  s 45,986,000 $46,000,000 

BASIS OF FUNi,EQUIREMENTS : 

Train ing  

1965 1966 

Training..  .................... $25,000,000 $25,000,000 

The o b j e c t i v e  of t h e  t r a i n i n g  g r a n t s  program is  t o  increase  

1967 
-,- 

$22,0~00,000 
7,000,000 

12 ,O~OO ,000 

$41 , O!OO . 000 

1,967 -,- 

$22,0~~10,000 

the supply 
of s c i e n t i s t s  and engineers  h ighly  t r a i n e d  t o  meet t h e  challenge of n a t i o n a l  



space goals .  By providing oppor tun i t i e s  f o r  predoctoral  graduate research  
t r a i n i n g ,  many q u a l i f i e d  s tudents  are being t r a i n e d  t o  provide s t a f f  l eader -  
sh ip  f o r  space- re la ted  a c t i v i t i e s  i n  t h e  n a t i o n ' s  i n d u s t r i e s ,  governlnent 
research  centers, and u n i v e r s i t i e s .  The r e s u l t  i s  more e f f e c t i v e  research  
i n  indus t ry  and labora tory ,  and a regenera t ive  t r a i n i n g  process i n  the 
u n i v e r s i t i e s .  The u n i v e r s i t y  phase i s  sus ta ined  by the  Summer Facul ty  
Fellowships f o r  young s t a f f  members of unusual promise. 

The predoctoral  research  t r a i n i n g  i s  designed t o  y i e l d  1,000 Ph.D.'s 
annually i n  science and engineer ing from an annual input  of about 1,300 
candidates .  Most of these  graduates  w i l l  devote t h e i r  careers t o  some 
aspec t  of t h e  space program. In September 1965, some 1 , 2 7 5  s tuden t s  
began t h e i r  tenure as NASA sponsored t r a inees .  About 1,335 s tudents  w i l l  
begin t h e i r  three-year  t r a i n i n g  i n  September 1966, and it i s  planned t o  
start  anoth'er group of about 1,000 i n  1967. 

Since the  incept ion  of t he  program, 104 s tuden t s  have received the  Ph.D. 
degree. The academic f i e l d s  i n  which the  degrees were earned are: '56 i n  
the  physical  sc iences ,  31 i n  engineer ing,  12 i n  the  l i f e  sciences,  and 5 i n  
o the r  spec ia l i zed  areas with emphasis on space-related problems. Since 
rece iv ing  t h e i r  degrees,  the  s tudents  have made the  following ca ree r  choices:  
(a) u n i v e r s i t y  research  and/or teaching - 65; (b) pos tdoc tora l  fe l lowships  
o r  Fulbr ight  awards - 15; (c )  employed i n  government l a b o r a t o r i e s  - ~ 1 ;  (d) 
employed i n  i n d u s t r i a l  l a b o r a t o r i e s  - 20. 

In  add i t ion  t o  the  predoctoral  program, a l imi t ed  number of s p e c i a l  
t r a i n i n g  a c t i v i t i e s  w i l l  be supported. These ac t iv i t i e s  w i l l  be d i r ec t ed  
toward select groups who w i l l  make unique con t r ibu t ions  t o  the  space e f f o r t .  
The Summer Faciilty Fellowship Program provides an oppor tuni ty  f o r  about 150 
young co l lege  o r  u n i v e r s i t y  f a c u l t y  members t o  p a r t i c i p a t e  i n  ongoing re- 
search project:; a t  a NASA cen te r  and concurrent ly  engage i n  r e l a t e d  t;eminar 
o r  classroom discuss ions  a t  a nearby un ive r s i ty .  
twelve unive:cs:ities w i l l  p a r t i c i p a t e  i n  t h i s  program i n  1966. 

S ix  NASA c e n t e r s  arid 

In  add i t ion  t o  summer t r a i n i n g  f o r  f a c u l t y ,  NASA w i l l  sponsor a fcw summer 
programs for  except iona l ly  t a l e n t e d  undergraduates who are t o  be cho:en on a 
na t iona l  b a s i s  t o  p a r t i c i p a t e  i n  an explora tory  program i n  space science o r  
i n  space technology. I n  FY 1966 th ree  programs w i l l  be supported imiolving 
about 150 untiergraduate s tudents .  Subject  t o  the  a v a i l a b i l i t y  of funds,  
NASA p lans  t o  continue t o  sponsor these  types of spec ia l i zed  t ra in ing  pro- 
grams i n  FY j.907, 

Research F a c i l i t i e s  

1966 1967 -- 7 
1965 

Research f a c i . l i t i e s . .  . . . . . . . . . . . $10,000,000 $8 ,OO~,OOO $7,000,000 



The ob jec t ive  of t h i s  po r t ion  of t h e  program i s  t o  provide needed Labora- 
t o r y  space f o r  those u n i v e r s i t i e s  a l ready  heavi ly  committed t o  the  space 
program. 

For t h e  mation to  reap  the  m a x i m u m  b e n e f i t  from u n i v e r s i t y  p a r t i c i p a t i o n  
i n  the  space pr'ogram, adequate f a c i l i t i e s  i n  which t o  perform labora tory  r e -  
search and t o  develop experimental  packages are needed on campus. 
f a c u l t y  rt~se~arclners cannot p a r t i c i p a t e  f u l l y  i n  programs which keep them 
off campus and ,away from t h e i r  s tudents .  However, s u f f i c i e n t  faci1it:i.es 
made avai labl 'e  on campus al lows not only f o r  f u l l  f a c u l t y  p a r t i c i p a t i o n ,  
but  a l s o  provides exce l l en t  oppor tun i t i e s  f o r  s tudents  t o  work toge thcr  
with t h e i r  p rofessors  on important space p ro jec t s .  Ex i s t ing  academic 
bui ld ings  :, i n  add i t ion  t o  being overcrowded wi th  the  burgeoning s tudent  
population , are not  equipped nor s u i t a b l e  f o r  these  space program e f f o r t s ,  
hence new carnl~us f a c i l i t i e s  a r e  u rgen t ly  needed. 

Good 

To da te  a t o t a l  of seventeen bu i ld ings  spread throughout: t he  natiori 's  
u n i v e r s i t i e s  have been completed under t h i s  program. These completed f a -  
c i l i t i e s  represent  one-half mi l l i on  gross  square f e e t  of new a rea  i n  tise 
o r  planned f o r  u n i v e r s i t y  space research.  The f a c i l i t i e s  c:ompleted t c l  
da te  t y p i f y  the  two genera l  types needed by u n i v e r s i t i e s  i n  order  t o  con- 
t r i b u t e  t h e i r  unique input  of knowledge and t r a i n e d  ind iv idua l s  t o  NAEIA's 
programs. 
c e r t a i n  types of research ,  such as t h a t  involved with propuls ion o r  tke 
prepara t ion  of experiments t o  be c a r r i e d  on satell i tes.  The rocke t  t e s t  
s tand faci1it.i.er; cons t ruc ted  a t  Purdue Univers i ty  with a NASA f a c i l i t i e s  
gran t  a r e  an example of t h i s  type of real proper ty  which i s  not  normally 
assoc ia ted  with u n i v e r s i t y  bui ld ings ,  but  which i s  e s s e n t i a l  t o  conduct 
modern research  while t r a i n i n g  f u t u r e  s c i e n t i s t s  and engineers  i n  such a 
fundamental aerospace f i e l d  as propulsion. The o the r  general  need tokard 
which NASA f a c : i l i t i e s  are d i r ec t ed  i s  i l l u s t r a t e d  by the  space sc iences  
l a b o r a t o r i e s  h i l t  by the  Univers i ty  of P i t t sburgh .  These f a c i l i t i e s  
provide a t  P i t t sburgh ,  f o r  the  f i r s t  t i m e ,  a s u i t a b l y  designed and equipped 
bui ld ing  i n  which i n v e s t i g a t o r s  from many departments i n  the  Univers i ty  
can work toge ther  on the  complex problems inherent  i n  space ventures .  In  
the  P i t t sburgh  bui ld ing ,  the  professors  and s t a f f  respons ib le  f o r  passing 
along t o  the  conumtnity they serve  t h e  use fu l  technology r e s u l t i n g  from 
the  space prograun,work alongside the  professors  and s t a f f  producing the  
knowledge a n d  i n t e r p r e t i n g  the  research  r e s u l t s .  This  p a r t i c u l a r  p ro jec t  
po in t s  up a prime ob jec t ive  of  NASA f a c i l i t i e s  g ran t s ,  t h a t  i s ,  t o  provide 
f a c i l i t i e s  which are u rgen t ly  needed and involve the  l a r g e s t  poss ib le  pro- 
duct ive segment of the  Univers i ty  i n  the  space program. 

High1.y spec ia l i zed  f a c i l i t i e s  are provided s p e c i f i c a l l y  for 

In  responding t o  the  space-or iented research  f a c i l i t i e s  needs of thle 
na t ion ' s  u n i v e r s i t i e s ,  NASA has funded g ran t s  i n  most of  the major geo- 
graphica l  areas of t he  country,  and has  cooperated with the  o the r  agenl=ies 
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i n  t he  federial government charged with a s s i s t i n g  u n i v e r s i t i e s  i n  t h e i r  bu i ld-  
i ng  program. 
Science FoundPtion, t he  National I n s t i t u t e  of Health,  and the Off ice  of Edu- 
ca t ion .  Each oE these agencies has i t s  sepa ra t e  r e s p o n s i b i l i t i e s  t o  h igher  
education, and when f a c i l i t i e s  p r o j e c t s  have encompassed more than one of 
these  r e s p o n s i b i l i t i e s ,  t he  agencies have ac ted  i n  concert  without  dup l i ca t ion  
of e f f o r t ,  I k s p i t e  these combined e f f o r t s ,  the  t o t a l  needs of u n i v e r i i t i e s  
f o r  adequate space i n  which t o  conduct graduate t r a i n i n g  arid research  a r e  so 
numerous that. many have remained u n s a t i s f i e d .  

Cooperative p r o j e c t s  have been undertaken wi th  the  National 

The FY 19867 reques t  of $7 m i l l i o n  w i l l  permit a c q u i s i t i o n  of about two 
hundred thousand (200,000) square f e e t  of new l abora to ry  space. 

Research 

1965 1966- 1. 067 

Research.. , . . . . . . . . . . . . . . . . . . . $11,000,000 $13,000,000 $12,000,000 

The purpose of research  g r a n t s  i s  t o  expand and improve the capabilLities 
of the na t ion ' s  u n i v e r s i t i e s  t o  conduct research  i n  space and aeronau1:ical 
sc ience  and l:eclinology. 

Research g:cants are awarded to:  

U n i v e r s i t i e s  no t  c u r r e n t l y  p a r t i c i p a t i n g  i n  the  n a t i o n a l  space pro- 
grams. Such p a n t s  provide research  oppor tun i t i e s  which w i l l  encourage 
the developm!nt of new research  t a l e n t s  and i n t e r e s t s  responsive t o  pro- 
ject o r  discI.pl:ine cha l lenges  l i k e l y  t o  be encountered i n  the  exp lo ra t ion  
o f  space and;; 

U n i v e r s i t i e s  deeply involved i n  the space program, ta augment and f i l l  
gaps i n  exist:ilng work and t o  conso l ida t e  r e l a t e d  research  a c t i v i t i e s .  

Although the  s ize ,  scope, and s p e c i f i c  na tu re  of each g ran t  d i f f e r s  
according t o  the  c a p a b i l i t i e s  of each i n s t i t u t i o n ,  t h e r e  i s  a genera l  
p a t t e r n  comcm t:o a l l  of them. This p a t t e r n  has the  following charac- 
s t e r i s t i c s :  

A t t en t ion  i s  concentrated on an ind iv idua l  o r  group which serves  as 
a foca l  point f a r  space- re la ted  a c t i v i t y  i n  t h e  un ive r s i ty .  

The fundintg and research  d e s c r i p t i o n s  are f l e x i b l e  enough t o  permit 
s h i f t s  of emphasis w i th in  t h e  program t o  areas of g r e a t e s t  importance 
as the research  progresses.  

The choice of s p e c i f i c  method of a t t a c k  rests with t h e  u n i v e r s i t y  
and the  ind iv idua l  i n v e s t i g a t o r s ,  t hus  a f fo rd ing  the i n s t i t u t i o n  an op- 
po r tun i ty  t o  u t i l i z e  i t s  resources  i n  t h e  most e f f i c i e n t  manner and a s su r ing  
the  continued flow of research  ideas .  



For ty  mul t id i sc ip l ina ry  research  g r a n t s  now e x i s t  i n  40 u n i v e r s i t i e s ,  
loca ted  thrloughout the  country. Each u n i v e r s i t y  has  d i f f e r e n t  a s s e t s  and 
c a p a b i l i t i e s ,  and our  r e l a t i o n s h i p  with each varies accordingly.  Thirough 
the  support  of q u a l i t y  work a t  s e l e c t e d  i n s t i t u t i o n s  no t  c u r r e n t l y  p a r t i c -  
i p a t i n g  i n  space research ,  t he  number of u n i v e r s i t i e s  involved i n  space 
r e l a t e d  proiblems i s  permit ted t o  grow. By providing new oppor tun i t i e s  t o  
these  i n s t i t u t i o n s  t o  work with us ,  many exce l l en t  research  programs have 
emerged, new t a l e n t s  and s k i l l s  have been developed, and new ideas  have 
been brought t o  our  a t t e n t i o n .  
na t iona l  base of research  p a r t i c i p a t i o n .  

The n e t  r e s u l t  i s  a broadening of ou:~: 

To the  uiiivlersity a l ready  heavi ly  involved i n  space- re la ted  reseam:ch, 
t h i s  program provides an oppor tuni ty  t o  make more e f f i c i e n t  use  of i1:s 
assets by augmenting e x i s t i n g  work, f i l l i n g  gaps i n  research  program:;, and 
consol ida t ing  r e l a t e d  work. More important ly ,  however, it provides i l I l  

opportuni ty  fo r  the  development of  mul t id i sc ip l ina ry  approaches t o  broad 
problems wh:il:h r equ i r e  a focusing of  t a l e n t s  from seve ra l  d i f f e r e n t  clisci- 
p l ines .  Many of the  s c i e n t i f i c  and technological  problems fac ing  NA!;A 
r equ i r e  an understanding of t h e  behavior of l a r g e  and complex systems t h a t  
resist piece-meal a t t a c k ,  and t h e i r  s o l u t i o n  demands the  concerted and 
cooperat ive e fEor t  t h a t  u n i v e r s i t i e s  can provide by br inging toge ther  t h e i r  
many spec ia l  islts from va r i ed  t echn ica l  and s c i e n t i f i c  d i s c i p l i n e s .  

For the  cont inua t ion  and growth of these  s p e c i a l  purpose research  
programs i n  1% 1967, approximately 7 1  p r o j e c t s  w i l l  be supported a t  a 
c o s t  of $12 1ni:Llion. 
ua t ion  0 2  pi:ojects supported i n  FY 1965, and t h e  remainder w i l l  be t o  
u n i v e r s i t i e s  p a r t i c i p a t i n g  i n  t h i s  program f o r  t h e  f i r s t  t i m e .  

S ix ty  f i v e  of these  g r a n t s  w i l l  be f o r  the  cont in-  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF SP.ACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOPMENT PROGRAM 

PROGRAM OBJESEVES AND JUSTIFICATION: 

The purpose of t h e  Launch Vehicle Development Program i s  t o  ensure a 
t imely and economical a v a i l a b i l i t y  of launch v e h i c l e  c a p a b i l i t y  t o  mee t  un- 
manned mission requirements. Continuing Advanced Studies  of mission requi re -  
ments de f ines  needs i n  terms of improved v e h i c l e  performance. A s  the mission 
requirements exceed p resen t  v e h i c l e  c a p a b i l i t y ,  t h e s e  performance inc reases  
are t r a n s l a t e d  i n t o  requi red  systems improvements, conf igura t ion  changes, i m -  
proved opera t ing  techniques,  new s t a g e s ,  and new launch v e h i c l e s  o r  combina- 
t i o n s  the reo f .  
implementation of t he  development would be w i t h i n  t h e  Launch Vehicle Develop- 
ment Program. 
t h i s  fash ion ,  were completed i n  FY 1963. 
expected t o  tle completed i n  a similar manner i n  FY 1967. 

I f  major development i s  requi red  t o  m e e t  new mission needs, 

The Scout and Delta programs, generated and implemented i n  
The Centaur development program i s  

SUMMARY OF R1:SCtURCES -- REQUIREMENTS: 

1965 1966 - 
Supporting, r e sea rch  and tech- 

nology/b,clvanced s t u d i e s .  ..... $7,100,000 $4,000,000 
Centaur de.ve1.opment. ........... 89,400,000 51,300,000 

T o t a l . . .  ..................... $96,500,000 &55,300,000 

Distributii.cof Program Amount by I n s t a l l a t i o n :  

John F. Kennedy Space 
Cen te r ,  NASA.. . . . . . . . .  ..... $1,321,000 $820,000 

Marshall. Space F l i g h t  Center. 152,000 10,000,000 
Goddard !;pace F l i g h t  Center. . 1,557,000 250,000 

735,000 570,000 Langley Research Center. ..... 
Lewis Reseitrch Center. ....... 91,302,000 42,820,000 
NASA Heodquarters. ........... 1,333,000 640,000 

E1ectron:ics Research Center. . 100,000 200,000 

BASIS OF FUEW -- 11EQUIREMENTS: 

-- !;im>orting Research and Technology/Advanced Studies  

- 1965 1966 

Advanced :; tudies .  ............. $842,000 $500,000 

1967 
-, 

$4,000,000 
29,700,000 

$33;mo, 000 

$7 00,000 
e - -  

- --  
250,000 
~'~00,000 

~l00,000 
31 , ~ ~ 5 0 , 0 0 0  

1!167 

$!i00,000 

-1 
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Supporting ir'esearch and 
technology : 
Propulsion ................. 
Guidance, cont ro l  and 

navigat ion ............... 
Instrumentat ion and 

e l e c t r o n i c s . .  ............ 
St ruc tu res  and materials.. . 
Vehicle (engineering ........ 
FLOX.... . . . .  ............... 

Tota l  .................... 

1965 

$2,729,000 

285,000 

285,000 
229,000 
130 ,000 

2,600,000 

$7 ,100,000 

1966 

$1,245,000 

200,000 

20,000 
605,000 

1,430,000 - -- 
$4,000 ,000, 

196;i' 
,- 

$600 ,000 

500,000 

--- 
500,000 

1,900,000 --- -- 
$4,000,000 

The purpose of Advanced Studies  i s  t o  def ine  v e h i c l e  requirements f o r  
f u t u r e  missions and t o  e s t a b l i s h  the  methods by which needed performance, be- 
yond cu r ren t  c a p a b i l i t i e s ,  can b e s t  be developed. These s t u d i e s  also provide 
ind ica t ions  of those areas of research  and new technology development which 
may be most f r u i t f u l  i n  t e r m s  of f u t u r e  mission b e n e f i t s .  The Supporting 
Research and Technology e f f o r t s  are d i r e c t e d  toward developing the  new tech- 
nology and techniques shown t o  be needed by the  Advanced Studies .  This f a c e t  
of t h e  program a l s o  provides f o r  demonstration of new technology p r i o r  t o  
f u l l  s c a l e  development e f f o r t s .  

The FY 1966 and FY 1967 s t u d i e s  and technology e f f o r t s  have been focusing 
on high-energy mission requirements f o r  a small ene rge t i c  (kick) s t a g e  as an 
add i t ion  t o  e x i s t i n g  launch veh ic l e s .  The FY 1967 kick s t age  e f f o r t s  (will be 
d i r ec t ed  a t  mission ana lyses ,  i nves t iga t ions  of subsystem a l t e r n a t i v e s  and 
v e h i c l e  adapt ions,  and program planning. 

S tudies  are being conducted i n  the  FY 1966 program on s o l i d  p rope l l an t  
performance p red ic t ion ,  opera t iona l  hazards of e l e c t r o s t a t i c  charges on ve- 
h i c l e s ,  improved. d e s t r u c t  systems, f e a s i b i l i t y  of adapta t ion  of the  Surveyor 
retromotor fo'r use as launch v e h i c l e  s t age  propuls ion,  s t rapped down iner t ia l  
guidance and r a d i i 0  guidance f e a s i b i l i t y ,  f l u o r i n e  hazards and comparison 
s t u d i e s  of high and low t h r u s t  f o r  high v e l o c i t y  missions. Work will con- 
t i nue  i n  FY 1967 on s o l i d  p rope l l an t  p r e d i c t i o n  e f f o r t s ,  f l u o r i n e  s a f e t y  and, 
f o r  the  overs.l.1 Launch Vehicle and Propulsion Programs, s t u d i e s  of advanced 
mission requirements,  veh ic l e  a l t e r n a t i v e s  and program ana lys i s .  

The FLOX t.t!ctmology e f f o r t  d i r e c t e d  toward v e r i f y i n g  the f e a s i b i l i t y  of 
adding l iquid[ f l u o r i n e  t o  the  Atlas p rope l l an t  system f o r  performance i m -  
provement w a s  completed wi th  FY 1965 funds. 

Centaur Development 

19617 -- 1965 1966 

Vehicle devtilopment ........... $77,206,000 $40,480,000 $17,00~0,000 
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1967 
7 -  

1965 1966 

--- Supporting s e n  i c e s .  ........... $4 , 200,000 
100,000 

A t l a s  boost.err;. ................ 4,250,000 
RL-10-A3 engine improvements.. . 500,000 $10,000,000 $12,000,000 

--- Ins t r umen t a 1: ion.  ............... --- --- 
Propel lants  .................... 3 , 144,000 820,000 700,000 - -  

Tota l . . .  ..................... ~89,400,000 $51,300,000 ~29,700,000 

The Atlas/C:en.taur i s  under development as a high-energy upper s t age  v e h i c l e  
burning l iquid.  h.ydrogen and l i q u i d  oxygen t h a t  w i l l  provide the  required capa- 
b i l i t y  f o r  N A S A ' s  unmanned lunar  and p l ane ta ry  missions.  
has provided techniques f o r  the  handling, s to rage  and use  of l i q u i d  hydrogen 
i n  the space environment. Another f e a t u r e  of the  Centaur v e h i c l e  i s  i t s  
u t i l i z a t i o n  of an a l l - i n e r t i a l  guidance system through the  complete mission 
p r o f i l e  . 

The Centaur program 

This development program, i n i t i a t e d  by the  Advanced Research P ro jec t s  
Agency of the  Department of Defense and t r ans fe r r ed  t o  NASA i n  1959, c o n s i s t s  
of e i g h t  f l i g h t  tests of the  Centaur veh ic l e .  S ix  of these  f l i g h t  tests have 
been complateld. 

After the  f a i l u r e  of t h e  f i r s t  f l i g h t  tes t ,  AC-1, on May 8, 1962, ail ex- 
tens ive  eva lua t ion  w a s  made of the  e n t i r e  program by NASA and the  var ious  
cont rac tors .  A basic reformation of the  program w a s  accomplished. Wiich the  
exception of ,4C-5, which was destroyed when the  Atlas booster  f a i l e d  s h o r t l y  
a f t e r  launch, a l l  subsequent f l i g h t s  have met a l l  major development t e s t  ob- 
j e c t i v e s .  The f a i l u r e  of AC-3 t o  achieve o r b i t  occurred a f t e r  a l l  major test 
ob jec t ives  had been m e t .  The most r ecen t  success w a s  AC-6, launched 
August 11, 1965, car ry ing  a 2,084 pound dynamic model of the  Surveyor ::nto a 
simulated 1.unac in t e rcep t  t r a j e c t o r y .  AC-6 then success fu l ly  performetl a 
retromaneuver ,so t h a t  the  spacec ra f t  s t a b i l i z a t i o n  system would not  lock on 
the  Centaur vt?liicle a s  a re ference  po in t .  F l i g h t  da t a  ind ica ted  t h a t  all 
planned f l i g h t  events  were nominal, and the  i n j e c t i o n  was so accura t e  t h a t  a 
mid-course col-irection would not  have been requi red  t o  achieve lunar  impact. 

The last  twc) development launches w i l l  demonstrate the  parking o r b i t  o r  
two-burn c a p a b i l i t i e s  of the  Centaur vehic le .  
f i r s t  launching t.he vehic le  i n t o  a 90 n a u t i c a l  m i l e  parking o r b i t .  
engines w i l l  b e  stopped f o r  a 20 t o  25 minute coas t  per iod,  and then the  engines 
w i l l  be r e s t a r t e d  to  burn u n t i l  the  requi red  ve loc i ty  is a t t a i n e d  for a simu- 
l a t e d  lunar  t r a n s f e r  t r a j e c t o r y .  

This  is t o  be accomplished by 
The Centaur 

General Dynami.cs/Convair is the  prime cont rac tor  f o r  the  Centaur s tage .  
This  s t age  uses t:he RL-10-A3 engines developed under con t r ac t  with Pra t t  and 
Whitney Aircraf ' t  Corporation, and a guidance system developed by Minneapolis- 
Honeywell a s  a subcontractor  t o  General Dynamics. NASA has subsequently con- 
t r ac t ed  d i r e c t l y  with Minneapolis-Honeywell f o r  the  guidance system. 
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The L e w i s  Research Center has been assigned management r e s p o n s i b i l i t y  of 
the  Centaur p r o j e c t .  The RJ.,-lO-A3 development and improvement programs are 
under the  d i r e c t i o n  of the  Marshall Space F l i g h t  Center. Integration1 of the  
engines w i t h \  t he  Centaur v e h i c l e  is under the  management of Lewis  Research 
Center. 

Funding f o r  FY 1967 is f o r  completion of the  developmental e f f o r t  on the  
Centaur v e h i c l e  and improvement e f f o r t  on the  RL-10-A3 engines.  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF SW?l< SCIENCE AND APPLICATIONS LAUNCH VEHICLE PROCUREMENT PROGRAM 

PROGRAM 0BJEi:rr:CVES AND JUSTIFICATION : 

The ob jec t ive  of the  Launch Vehicle Procurement program i s  t o  provide 
launch vehic les  and launch support  f o r  unmanned space missions. I n  add i t ion  
t o  the  pt1rchizs(? of veh ic l e  hardware, t h i s  program includes a broad sFiectrum 
of support ing a c t i v i t i e s  required t o  meet each s p e c i f i c  mi.ssion object ive.  
The launch vehic les  cu r ren t ly  procured through t h i s  program are:  Scout, Del ta ,  
Thor-Agena, A t  Las-Agena, and Centaur. 

Launch Veliicle Procurement i s  presented as a sepa ra t e  program, which i s  
cons is ten t  with a c t u a l  veh ic l e  procurement p rac t i ces ,  i. e . ,  vehicleE a r e  
ordered i n  s p e c i f i c  quan t i t i e s .  
launch veh ic l e  funding r e l a t e d  t o  each of the  var ious f l i g h t  projectz,  f o r  the  
purpose of icdentifying t o t a l  p ro j ec t  requirements, such amounts are also shown 
with the  app l i cab le  p ro jec t  p resenta t ion  as a pa ren the t i ca l  no ta t ion ,  

However, i n  order  t o  i d e n t i f y  the  amount of 

To e s t ab  LLsh the  quan t i ty  of veh ic l e s  t o  be ordered t h e  following f a c t o r s  
a r e  considered: (1) t h e  cur ren t  and pro jec ted  inventory;  (2) veh ic l e s  ordered 
but not  del ivered;  (3) cur ren t  and pro jec ted  launch schedules;  and (11) procure- 
ment leadtimes required f o r  veh ic l e  del ivery.  Procurement of vehic les  i s  
ad jus ted  t o  maintain minimum inventor ies ;  however, maintenance of smie inven- 
to ry  l e v e l  is  necessary to  provide the  f l e x i b i l i t y  to  meet changing requirements. 

I n  addit: ion t o  veh ic l e  hardware procurement, t he  purchase of  servxces 
assoc ia ted  w i t ' h  t h e  launch of each mission i s  included i n  the  Vehiclc Pro- 
curement program. 
t o  t h e  vehic le ,  launch crews, propel lan ts ,  and o the r  similar support  a r e  a l s c  
included . 

The c o s t s  of t r a j e c t o r y  s t u d i e s ,  mission modif icat ions 

The Sustaining Engineering and Maintenance e f f o r t  assoc ia ted  with each 
vehic le  provides the  means f o r  keeping the  ope ra t iona l  vehic les  
support equipment up-to-date t o  ensure high performance and r e l i a b i l i t y .  
This goal  i s  achieved through product improvement programs, maintenance of 
ground suppclrt equipment, veh ic l e  system engineering, and o the r  support ing 
serv ices .  The cos t  of t h i s  p a r t  of t he  procurement program i s  not c l e a r l y  
i d e n t i f i a b l e  with a s p e c i f i c  mission and the re fo re  these  c o s t s  a r e  not 
included i n  the  pa ren the t i ca l  no ta t ions  shown with each pro jec t .  

and ground 
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SUMMARY OF-RESOURCES REQUIREMENTS: 

1967 1965 1966 - 
Scout:... o.~,.................... $13,287,000 $11,700,000 $10,400,000 
Delta...n.n.................... 32,374,000 27,900,000 22,900,000 
Ageria...". ...................... 55,040,000 71,100,000 54,700,000 

44,814,000 64,000,000 64,000,000 --- A t l a s . .  .......................... 8,972,000 4,000,000 

Tot:al. ......................... $154,487,000 $178,700,000 ~1523,000,000 

DistribugAm of Program Amount by I n s t a l l a t i o n :  

John I?#, Kennedy Space Center, 

Goddard Space F l igh t  Center.. 19,496,000 18,580,000 22,205,000 
Pacif  i t c  ]Launch Operations 

NASA, w . . . . $1,353,000 $2,507,000 $31319,000 

--- -0 -  Off ice . .  ................... 99,000 
Langley Research Center. ..... 13,737,000 11,600,000 10,,400,000 
Lewis 1Se:jeatch Center.. ...... 107,673,000 137,023,000 115,,821,000 

5,62S,OOO --- NASA Ileadquarters.. .......... 12,129,000 
Western Operations Office.. .. 3,365 a 000 255,000 0-- 

The Imierall mission plan f o r  launches during t h i s  period i s :  

Calendar Calendar Ca:I.endar 
Year Year ?[ear 

I967 1965 1966 
-I- 

Scaut~,. . . . . . . . . . . . . . . . . . . . . . .  4 
Delta,,....................... 6 
Agenau.. ..................... 4 
Atlas ......................... 1 

2 Centaur..................... - 

3 
6 
7 

4 
- 
- 

8 
9 

11 

4 
- 
- 

BASIS OF FUND REQUIREMENTS: 

Scout Procurement 

1967 1965 1966 - 
Vehicles....................... $1,962,000 $3,600,000 $3,600,000 
M O t O x . S . . . . . . . . . . . . . . . . . . . . . * . . . .  3,279 000 1,928,000 2,500,000 

546,000 2 , 172,000 300,000 Logi s t i c s  and other............ 
Sustaining engineering and 

maintenance................. 7,500,000 4,000,000 - 4 ,, 000,000 
'Total.. .................... $13,287,000 $11,700,000 - $10,400,000 
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The purpose of t h e  Scout Procurement program i s  t o  provide a r e l i a h l e ,  
r e l a t i v e l y  inexpensive veh ic l e  f o r  genera l  space research.  
of t h e  bas i c  NASA family of launch veh ic l e s  and meets t h e  requirements-for  a 
v a r i e t y  o f  sinall s i zed  payloads f o r  o r b i t a l ,  probe, and re -en t ry  miss:ions. 

It i s  t h e  smallest. 

The Off ice  of Space Science and Applicat ions has  ass igned management of 
t h e  Scout p ro jec t  t o  t h e  Langley Research Center. 
prime con1:racto:r f o r  t h e  production of Scout vehic les .  
s i t e s  capcible o.€ launching t h e  Scout v e h i c l e :  t h e  Western T e s t  Range i n  
Cal i forn ia ,  mid Wallops I s land ,  Virginia.  

Ling-Temco-Vought is t h e  
There a r e  two launch 

The l o g i s t i c  support  of t hese  launch si tes has  been in t eg ra t ed  i n t o  a 
s i n g l e  e f f o r t  w i th in  t h i s  program. 

The f i r s t  ope ra t iona l  Scout veh ic l e  w a s  launched Apr i l  2 3 ,  1962. There 
have been40 
of NASA, Department of Defense, Atomic Energy Commission, and interna1:ional 
missions . 

Launches through the  end of calendar  year  1965 f o r  a wide v a r i e t y  

The FY 1967 Eunds f o r  Scout Procurement w i l l  be u t i l i z e d  t o  in i t ia1 :e  new 
procurements of Scout vehic les  and launch serv ices .  
continued prolxxrement of f i r s t ,  second, t h i r d ,  and fou r th  s t age  motor:; t o  meet 
CY 1967 launch requirements. 
requirements,, such as adapta t ion  of the  Scout veh ic l e s  t o  s a t i s f y  spacec ra f t  
and o the r  mi:i,sion pecu l i a r  requirements. 

Funds w i l l  be appl ied  t o  

Funding i s  also provided f o r  o the r  support  

To adequabi1:y provide Sustaining Engineering and Maintenance suppoi-t f o r  
Scout missions,  funds are required f o r  continued e f f o r t  i n  t h e  areas of envi- 
ronmental t e s t i n g ,  data reduct ion and ana lys i s ,  engineer ing support ,  mainte- 
nance of groinid support  equipment a t  the  two launch si tes,  pub l i ca t ion  of 
manuals, and o the r  similar support. 

Delta Procurement 

1965 1966 1967 

Delta  s tages . .  ................. $ 6,678,000 $10,300,000 $ 8,72!i,OOO 
Thor boosters . .  ................ 10,200,000 9,144,000 9,000,000 
Propellant:;.  200,000 595 000 69!i,  000 

554,000 86 1,000 48O,OOO Third stag(,  =s................... 
Sustaining 'engineering and 

................... 
maintenance.................. 14,742,000 7 , 000,000 4 , oo!) , 000 

Total.. .................... $32,374,000 $27,900,000 $22,900,000 - 
The pu~rpo:i*i of t he  Delta Procurement program i s  t o  provide a r e l i a h l e  

launch vehic:lIe Eor a wide v a r i e t y  of  medium s i z e  s a t e l l i t e s  and s m a l l  space 
probes. 



The Off ice  of Space Science and Applicat ions has  assigned management of 
t he  Delta p ro jec t  t o  the  Goddard Space F l igh t  Center. 
f o r  t h e  Delta Launch veh ic l e  i s  the  Douglas A i r c r a f t  Corporation. 
boosters  ;are procured through the  A i r  Force. 

The prime cont rac tor  
Thor 

To da te ,  t h e  Del ta  veh ic l e  has been launched only from t h e  Eastern Test 
Range a t  Cape Kennedy. A second launch s i t e  c a p a b i l i t y  i s  scheduled f o r  com- 
p l e t i o n  i n  t h e  #Spring of 1966 a t  the  Western Tes t  Range i n  Cal i forn ia , ,  wi th  
an ensuing f i r s t  Delta launch planned s h o r t l y  the rea f t e r .  Launch se rv ices  
assoc ia ted  with the  Del ta  veh ic l e  are procured on an annual b a s i s ,  and FY 1967 
funds are plaiined t o  support  requirements a t  both launch sites. 
the  FY 1967 reques t  are funds t o  continue procurement of Thor boos te rs ,  Delta 
second stage:; and t h i r d  s t ages  t o  meet launch schedule requirements f o r  t he  
Del ta  veh ic l e .  

Included i n  

F i s c a l  y e w  1966 Sustaining Engineering and Maintenance funds (along with 
the  related fiinds f o r  Construction of F a c i l i t i e s )  w i l l  complete t h e  et, tab l i sh-*  
ment of t h e  Western T e s t  Range launch c a p a b i l i t y ,  and t h e  improvement of t he  
Delta vehiclt: t o  provide increased payload volume and weight. 

F i s c a l  yea;? ‘1967 Sustaining Engineering and Maintenance funds are lilanned 
t o  continue miiintenance and updating of ground support  equipment, miss,ion 
analyses ,  per.Eoimance s t u d i e s ,  and miscellaneous minor improvement e f f o r t s .  

Aaena Procurement 

1965 1966 1967 

Agena production.. ............. $15,756,000 $12,666,000 $11,3341,000 

Thor procurcmmsnt.. ............. 4,111,000 3,796,000 3,885,000 
A t l a s  procturenaent. ............. 14,948,000 17,073,OQO 17,734,000 

Sustaining engineering and 

Agena mi.ssj.on modif icat ions.  ... 12,949,000 31,049,000 14,6121,000 

Propel lants , ,  ................... 577,000 5 16,000 1,125,000 

maintenance.. ................ 6 699 000 6,000,000 6 ,  OOCl ,000 

Tota.1.. .................... $55,040,000 $71,100,000 $54,70C!,OOO 
I- 

I n  combination wi th  Thor and Atlas boos te rs ,  t he  Agena second s t age  i s  
employed extensj.vely by NASA. The r e s t a r t a b l e  Agena s t a g e  provides considerable  
l a t i t u d e  i n  mission c a p a b i l i t y  among t h e  var ious e a r t h  o r b i t a l  and lunar o r  
p lane tary  missions 

The Agena vas developed by the  A i r  Force as a second s t age  f o r  use i n  
i t s  programs. 
with t h e  Thor arid A t l a s  boos te rs  r a t h e r  than develop a similar stage.  
each Agena s t age  must be modified t o  meet t h e  s p e c i f i c  mission requirements. 
NASA missions u t : i l i z ing  the  Thor-Agena veh ic l e  are p resen t ly  planned t o  be 
launched i n t o  polar  o r  near-polar o r b i t s  from t h e  Western Test Range. 

Early i n  1960, NASA decided t o  use t h e  Agena i n  combination 
However, 
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NASA uses the  Atlas-Agena f o r  i t s  unmanned lunar  and p lane tary  exptora- 
t i o n  missions,  such as Ranger, Mariner, and Lunar Orbi te r ;  and t o  launch 
heavier  s c i e n t i f i c  and app l i ca t ions  s a t e l l i t e s  such as t h e  Geophysical Obser- 
v a t o r i e s ,  t he  Astronomical Observator ies ,  and t h e  Applicat ions Technology 
s a t e l l i t e , s .  The Atlas-Agena i s  normally launched from t h e  Eastern Test Range 
t o  support  NASA missions,  although c a p a b i l i t i e s  f o r  i t s  launch e x i s t  at the  
Western Test Range. 

The Off ice  of Space Science and Applicat ions has  assigned p ro jec t  inanage- 
ment t o  t h e  L e w i s  Research Center. The prime cont rac tor  i s  the  Lockheed Miss:Lles 
and Space Corporation. Thor and Atlas boosters  a r e  procured through Ithe A i r  
Force. 

Funds requested f o r  FY 1967 w i l l  provide f o r  continued procurement of t h e  
bas i c  Agena s tages ,  Atlas and Thor boos te rs ,  and the  adapta t ion  of t he  Agena 
s tages  f o r  mission pecu l i a r  requirements. The necessary A t l a s ,  Thor m d  Agenil 
launch support ,  i.e. , launch se rv ices ,  p rope l lan ts ,  e tc . ,  . w i l l  a l s o  bl? provid,ed. 

F i s c a l  year  1967 Sustaining Engineering and Maintenance funds a r e  planned to 
continue e f f o r t s  i n  shroud improvement, modif icat ions and improvements t o  
launch pad gx,ound support  equipment a t  both launch s i t e s ,  and miscellaneous 
engineering support  se rv ices .  

Centaur Procurement 

1965 1966 1967 

Vehicle production............. $27,828,000 $39,100,000 $35,381,000 
Atlas procurement.............. 5,496 , 000 6,470,000 9 , 76 9 000 
RL-10 engine procurement....... 4,700,000 3,200,000 3,100,000 
Propellants.................... 2 , 040,000 1 , 230,000 1 , 750,000 
Sustaining engineering and 

maint ena~nct!.. ................ 4,750,000 14,000,000 14,00;0,000 

Total................,..... $44,8 14,000 $64,00~0 I 000 

The Centsrur veh ic l e  i s  a high performance, genera l  purpose launch veh ic l e  
f o r  use on trrmiinned lunar ,  p lane tary ,  s c i e n t i f i c ,  and app1.ication.s missions 
which exc:eecl t h e  c a p a b i l i t y  of t h e  Atlas-Agena vehicle .  
ment of ope ra t iona l  Centaur veh ic l e s  is  programmed t o  meet, t h e  requirements of  
the  Surveyor unmanned lunar  sur face  explora t ion  p ro jec t ,  and t h e  Mariner 
urnnanned p1anet:ary explora t ion  p ro jec t  . 

The present  procure- 

A s  wit:h t:he Centaur development p r o j e c t ,  t h e  Off ice  of Space Science and 
Applicati.ons; has ass igned p ro jec t  management t o  the  Lewis  Research Center, and 
the  prime! coxitractor i s  General Dynamics/Convair, San Diego, Cal i forn ia .  Pra . t t  
and Whitney A i r c r a f t  Corporation of E a s t  Hartford,  Connecticut and West Palm 
Beach, Fl.orJ.tla i s  an a s s o c i a t e  con t r ac to r  f o r  t he  15,000 pound th rus t  l i q u i d  
hydrogen engines,  and Minneapolis-Honeywell of St. Petersburg, F lo r i ca  i s  an 
a s s o c i a t e  cont rac tor  f o r  t h e  Centaur guidance system. 
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Funds r eq je s t ed  f o r  FY 1967 a r e  t o  continue Centaur procurment i n  support  
of t he  Surveyor program and t o  i n i t i a t e  procurement f o r  t h e  1969 Mariner 
missions t o  Mars. They w i l l  complete procurement of  Atlas-Centaur veh ic l e s  
f o r  t h e  f i r s t  seven Surveyor missions; provide launch se rv ices  and o the r  
supporting w r v i c e s  f o r  CY 1967; and provide f o r  i n i t i a t i o n  of p rocu imen t  oli 
add i t iona l  A t l i n s  boosters ,  RL-10-A3 engines, and Centaur s tages .  

F i s c a l  year 1967 Sustaining Engineering and Maintenance funds w i l l .  provide 
f o r  maintenaiice of ground support equipment a t  t h e  launch test  s i t e s ,  and 
f o r  p re - f l i gh t  and pos t - f l i gh t  engineering analyses  of performance and relia-. 
b i l i t y  aspec ts  of t h e  opera t iona l  Centaur. Funds w i l l  a l s o  be u t i1 in :ed  f o r  
product impi:ovcment e f f o r t s  d i rec ted  toward systems i n t e g r a t i o n  and jmprov- 
ing  vehic le  iee ' l iabi l i ty .  

At las  Procurement 

1965 1966 1 9 q  

At l a s  vehicles . .  ............... $972,000 --- --- 
................. 4.000.000 --- maintenruict?. 8 s 000 9 000 

Sustaining engineering and 

Total . ,  .................... ,$ 8,972.000 $4,000,000 
-.I- 

This projtxt: c o n s i s t s  of procurement of A t l a s  launch veh ic l e s  f o r  unmanned 
Two vehic les  were procured f o r  t h e  Space Vehicles Systems program-. missions. 

p ro jec t  f i r e  ,, .P ro j ec t  management fo r  the At l a s  procurement p ro jec t  was 
assigned t o  the L e w i s  Research Center. 
vehic les  was: ccmpleted i n  FY 1965. 

Funding f o r  t h e  procurement of these  

Funds ind ica ted  f o r  Sustaining Engineering and Maintenance a r e  for  t h e  
SLV-3X, At1a . s  hprovement program. 
and w i l l  provide g r e a t e r  payload c a p a b i l i t i e s  f o r  a l l  missions u t i l i z i n g  
the  At l a s  bcost:er. 

This e f f o r t  was i n i t i a t e d  late i n  FY 1965 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF S!P&E SCIENCE AND APPLICATIONS BIOSCIENCE PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The Bioscience program continues t o  have two primary ob jec t ives .  The f i r s t  
i s  the  search  fo r  e x t r a t e r r e s t r i a l  l i f e  , with the primary emphasis d:i.rected 
i n i t i a l l y  t o  the p lane t  Mars. The s p e c i f i c  aims of t h i s  ob jec t ive  iIiclude: 
(a) physica:t and chemical eva lua t ion  of th mart ian su r face  as a posz<ible 
environment for  l i f e ;  (b) determinat ion of whe.ther or  not  l i f e  e x i s t s ,  o r  has  
e x i s t e d ,  on I4ars; (c) i f  l i f e  i n  some form e x i s t s ,  t letermination of j.ts 
charactei:ist:ic:;; and (d) i f  no l i f e  ex is t s  on Mars, i n v e s t i g a t i o n  of the 
p a t t e r n  of chemical evolu t ion  i n  order  t o  eva lua te  the p r o b a b i l i t y  oi' i t s  
fu tu re  oc:cui:;:etice e i t h e r  spontaneously or  by contamination. The sea1,ch f o r  
l i f e  on Mars is  being implemented i n  two ways. Since a determinat ion of the 
ex i s t ence  of mart ian l i f e  r equ i r e s  a t  least the  landing of l i fe -de tec  t i o n  
experiment ptclcages , the f e a s i b i l i t y  of conducting such s t u d i e s  using an 
Automated! Bj.ologica1 Laboratory is  being s tud ied .  Such an in tegra ted  sys  t e m  
w i l l  be c:apiiE)lc! of performing var ious experiments i n  a sequen t i a l  fash ion  
r a t h e r  thian having completely d i s c r e t e  experiments aboard. The concept of 
such a s y s t e n  includes the a b i l i t y  t o  reprogram i ts  ana lyses ,  r epea t  var ious  
experiments; arid perform necessary computations on the dat.a i t  ob ta ins .  I n  
add i t ion ,  a program of p lane tary  quarant ine e f f o r t  w a s  es t .ablished t c  minimize 
the possibi1.j.ty t.hat terrestrial  organisms could contamina.te Mars and thus 
des t roy  i t s  s :c i .en t i f ic  value as a means of t e s t i n g  the  var ious hypothesis  
regarding the ex i s t ence  of e x t r a t e r r e s t r i a l  l i f e .  The Voyager spacec ra f t  w i l l  
provide the f i r s t  c a p a b i l i t y  f o r  landing a s t e r i l i z e d  s c i e n t i f i c  package on 
t h e  sur face  of  Mars. Continuous e f f o r t  w i l l  be made before  i n i t i a t i o n  of  t he  
Voyager f l i g h t s  t o  assure  an adequate understanding of  and s o l u t i o n  t o  the  
very complex problems a s soc ia t ed  with t h i s  e f f o r t  before  commitment t o  f l igh t :  
hardware procurement, 

The second ob jec t ive  i s  d i r ec t ed  towards a t t a i n i n g  a thorough understanding 
of t he  e f f e c t s  of the  space environment on terrestr ia l  organisms. I t s  imple- 
mentation inc ludes  ground-based experiments and the B i o s a t e l l i t e  projlect. The 
B i o s a t e l l i t e  w i l l  s tudy the b i o l o g i c a l  e f f e c t s  of weight lessness ,  the  e f f e c t s  
of an environment d i sa s soc ia t ed  from the inf luence  of the e a r t h ' s  r o t a t i o n ,  
and the  combined e f f e c t s  of r a d i a t i o n  and weight lessness .  Nineteen evperimentx 
have been assigned t o  the  respec t ive  payloads of the B i o s a t e l l i t e  spaizecraft ,  
Each of the  th ree  p r i n c i p a l  payloads has a backup i n  the  event  of f a i l u r e .  
I f  the  f l i g h t s  are success fu l ,  the backup spacec ra f t  can be u t i l i z e d  :o repeat: 
t he  experiments f o r  confirmation of the r e s u l t s .  
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A support.j.ng; program of b a s i c  and appl ied research  i s  being conducted i n  
conjunct ion trit:h and support  of t he  Bioscience program ob jec t ives ,  This 
e f f o r t  includes such work as s t r u c t u r a l  and chemical ana lys i s  of terrestr ia l  
f o s s i l s  as SL means of t r a c i n g  the  h i s t o r y  of l i f e  on e a r t h  i n  order  t o  improve 
our c a p a b i l i t y  of looking f o r  l i f e  o r  i ts  precursor  chemicals on the  moon and 
p lane ts  , the development of automatic systems f o r  conducting chemical ur inary  
analyses dur ing  f l i g h t ,  ana lys i s  of percept ion  i n  r e l a t i o n  t o  cont inua l  t r ans  - 
formations of the  v i s u a l  scene of t he  perce iver ,  and the development and 
min ia tu r i za t ion  of a b i o l o g i c a l  te lemetry device which may be u t i l i z e d  fo r  
t e l e m e t r y  of b i o l o g i c a l  a c t i v i t y  aboard space vehic les .  

SUMMARY OF REZ)URCES REQUIREXENTS : 

1965 

Supporting research and 

Bios ate lli t:e ................... te  chno1cg;y ................... $12,50 1,000 
16,000,000 

Total.. . . . . . . . . . . . . . .  ........ $28,50 1,000 

Dis t r ibu t i5 ,nof  Program Amount by I n s t a l l a t i o n :  

Goddard Spa.ce F l i g h t  Center. .  $385,000 

Wallops S ta. t ion. .  60,000 
J e t  P r o p d s i o n  Laboratory.. .. 1 , 5 19,000 

Ames Research Center ......... 17 , 392,000 
Langley Research Center..  .... 
NASA He ad  quar te r s ............ 9 , 145,000 

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

1966 

$15,100,000 
21,600,000 

$36 , 700,000 

$420,000 
2 , 337,000 

100 , 000 
22 , 599,000 

30,000 
11,214,000 

BAS IS  OF FUNEREQUIREMENTS : 

Supporting Research and Technology 

Exobiology ..................... 
Environmental biology .......... 
Behavioral  biology ............. 
Phys ica l  biology ............... 
Automated b io log ica l  labora tory  
P lane tary  quarant ine ........... 
Bioscience inves t iga t ions  f o r  

manned missions. .  ............ 
Tota l . .  ...................... 

1965 

$4 , 900,000 
2 , 800,000 
2 , 100,000 
1 , 900,000 --- 

-- - 
801,000 

$12,501,000 

1966 

$5,000,000 
2 , 800,000 
2 , 100,000 
1,900,000 
1,000,000 
1,000,000 

1,300,000 

$15 ,100 , 000 

1967 - 

$14,700,000 
20,700,000 

$ 35 00,000 

$ !+20,000 
2 , 500,000 

100,000 
2 1  , ~300,000 

30,000 
10 , 550,000 

1367 - 
$5,000,000 

2, LOO ,000 
1, ' )OO ,000 
1,000,000 
1,000,000 

2 , '300,000 

'200 ,000 
PI 

$14 -, ,'!OO ,000 
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Exobiology 

The Exobiology program supports  the  search f o r  extraterrestrial  l i  f e y  
inc luding  ground-based s t u d i e s  regarding t h e  o r i g i n  of l i f e  on e a r t h ,  with 
p a r t i c u l a r  c:inphasis on the p o s s i b i l i t y  t h a t  some form of l i f e  may e x i s t  on 
the  p l ane t  Mars. The ground-based s t u d i e s  are d i r e c t l y  r e l evan t  t o  the  search 
f o r  e x t r a t e r r e s t r i a l  l i f e  s ince  the d a t a  der ived from these  s t u d i e s  may lead 
t o  the formation of t e s t a b l e  hypotheses regarding the  o r i g i n  and na ture  of 
long-evol.ved 01: i n c i p i e n t  p lane tary  l i f e .  I n  add i t ion ,  the  development of 
spacec ra f t  ~!xperiment packages f o r  b io log ica l  exp lo ra t ion  of the  p l ane t s  may 
be a f f ec t ed  hy these  inves t iga t ions  as w e l l  as by s t u d i e s  of the p l a r e t a r y  
atmospheres and su r faces  and fly-by missions by spacecraf t  such as- Mariner I V .  

An ana1ysi.s of f o s s i l  remains i n  anc ien t  terrestr ia l  rocks has prclvided 
d a t a  of great: i n t e r e s t  i n  t r ac ing  the  h i s t o r y  of terrestrial  l i f e .  Cne study 
employing, high r e s o l u t i o n  mass spectrometry has provided q u a n t i t a t i v e  ind ica-  
t i ons  t h a t  when molecules assoc ia ted  with l i f e  are analyzed i n  recent  and 
anc ien t  sedinierits , t he  q u a n t i t i e s  of these  molecules decrease a t  a p red ic t ab le  
rate as the age of the  sediments increases .  This technique is  appl icable  t o  
the geochemical. ana lys i s  of Apollo lunar  samples , the  ana lys i s  oE organic  
matter i n  me t .eor i tes  , and the automated ana lys i s  of l i f e - r e l a t e d  compounds on 
Mars. 

P ro te ins  andl t h e i r  amino ac ids  are universa l  components of a l l  terrestr ia l  
organisms , arid the most commonly abundant organic  chemical components of 
l i v i n g  th ings .  Although about 60 amino ac ids  are known t o  e x i s t ,  18 are 
cons t i t uen t s  of our contemporary b i o t a .  Of these ,  about h a l f  remain s t a b l e  
f o r  mi l l i ons  of years .  These f a c t s  suggest  t h a t  gas chromatography, mass 
spectrometry,  and the  a p p l i c a t i o n  of classical  chemical techniques may be 
u t i l i z e d  i n  the b i o l o g i c a l  exp lo ra t ion  of Mars. 

The develclpnient of a completely automatic s o i l  processor  capable of 
analyzing sur faxe  p lane tary  substances such as s o i l ,  d u s t ,  and d e b r i s  provide:; 
another way of seeking t o  d e t e c t  and analyze e x t r a t e r r e s t r i a l  b i o l o g i c a l  
a c t i v i t y .  T k i s  device i s  based on the property of organic  chemicals generated 
by l i v i n g  mat te r  t o  t w i s t  a beam of plane polar ized  l i g h t  as the  l i g h t  passes  
through. A l l  l i v i n g  spec ies  select , conta in ,  and produce o p t i c a l l y  a c t i v e  
substances.  The property i s  re ta ined  i n  r ecen t  b i o l o g i c a l  res idues  and i n  
anc ien t  orgariic depos i t s .  

The moon i s  considered by many biochemists t o  r ep resen t  a unique oppor- 
t u n i t y  f o r  s tudy of p reb io log ica l  chemistry and t o  provide an i n d i c a t i o n  of 
organic  chemistry t h a t  would probably have ex i s t ed  on the e a r t h  p r i o r  t o  the 
o r i g i n  of l i f e ,  maintained i n  "cold s torage"  f o r  mi l l i ons  o r  b i l l i o n s  of 
years ,  T h i s  i s  amenable t o  s tudy  by means of samples re turned by Apollo 
missions o r  ].n--situ s tudy by automated a n a l y t i c a l  equipment. 
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Envi r onmen t a 1 B i o  1 ogy 

Research i n  the Environmental Biology area i s  concerned with the biological.  
e f f e c t s  of t h e  space environment on var ious  l i v i n g  e a r t h  organisms, i i icluding 
man. 
purpose of determining the e x t e n t  and cause of musculo-skeletal  changes t h a t  
occur with prolonged bedres t .  S tudies  assoc ia ted  wi th  these experime.lits 
ind ica ted  t h a t  d e f i n i t e  cardiovascular  decondi t ioning occurs a f t e r  30 days 
of bedres t  and t h a t  almost complete recovery can be achieved by two weeks of 
ambulatory a c t i v i t y .  

Ground-based bedres t  experiments with men were made f o r  t he  priinary 

Research on the e f f e c t s  of stress on the cardiovascular  system dur ing  
simulated space f l i g h t  has shown t h a t  ca rd iac  rhythms (pulse  and pres:;ure) 
have been s e r i o u s l y  a l t e r e d  by high noise  l e v e l s  and changes i n  l i g h t  
i n t e n s i t y .  

The metabolic e f f e c t s  of prolonged weight lessness  w i l l  be s tud ied  .in the 
B i o s a t e l l i t e  and o ther  manned and unmanned space missions by a system under 
development by the  Jet Propuls ion Laboratory. This system w i l l  provicie f o r  
i n - f l i g h t  analyses  of phys io logica l ly  s i g n i f i c a n t  ur inary  biochemical 
cons t i t uen t s .  The system w i l l  be automated and w i l l  have a functioniiig 
c a p a b i l i t y  of about 45 days. Once every s i x  hours ,  samples of ur ine  \ J i l l  be 
analyzed and the  r e s u l t s  telemetered t o  the experimenter providing hiin with 
information regarding the  well-being of the sub jec t  r e l a t i v e  t o  skelei:al, 
muscular, and genera l  n u t r i t i o n a l  s t a t u s  as these  are a f f ec t ed  by space 
f l i g h t .  

Other s tud ie s  have extended our knowledge of the environmental extremes 
which organisms can endure and s t i l l  surv ive .  Organisms obtained frori such 
e a r t h  h a b i t a t s  as hot  s p r i n g s ,  d e s e r t s ,  and cold a r c t i c  tundra have bt!en 
grown under circumstances usua l ly  considered l e t h a l .  The d a t a  result:.ng from 
these  s t u d i e s  are of i n t e r e s t  i n  consider ing the p o s s i b i l i t y  of l i f e  :.n the 
reducing atmosphere of J u p i t e r .  

Behavioral  Biology 

Recent r e w a r c h  has emphasized ground-based s t u d i e s  prepara tory  t o  i n -  
f l i g h t  experilnents on the e f f e c t s  of zero  g r a v i t y  and o ther  conditionr,  
pecu l i a r  t o  t i e  space environment on the behavior of organisms. Emphasis 
has been plaoed on the capac i ty  of organisms t o  a d j u s t  t o  a l t e r a t i o n s  i n  
g rav i ty  , par i t icu la r ly  the  determinat ion of responsiveness of g r a v i t y  receptors  
t o  t r a n s i e n t  and prolonged s t imu la t ion .  Addit ional  s t u d i e s  have been con- 
ducted on the o r i e n t a t i o n  of b i o l o g i c a l  organisms i n  t i m e  and space i x i  the  
absence of t e r r e s t r i a l  cues. 

Research has involved neurophysiological  , biochemical , and behavior,al 
analyses  which have f u r t h e r  e luc ida ted  brain-behavior re l a t ionsh ips  of' impor- 
tance t o  orgaini:;ms i n  environmental adapta t ion .  These s t u d i e s  have eniphasized 
those neu~:obeliavioral r e l a t ionsh ips  which maintain a c t i v a t i o n  and aler tnes s  . 
Other research  has been concerned with problems of information s torage and 
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r e t r i e v a l  i n  l i v i n g  systems, using biochemical b iophys ica l ,  and e l e c t r o -  
physiological  approaches. Related s t u d i e s  on processes such as a t t e n t i o n ,  
d i s  cr iminat ion , percept ion , and motivat ion,  as we 11 as complex sens or:i. -mot o r  
funct ions have 'been productive of new i n s i g h t s  i n t o  the  mechanisms of behavior 
and t h e i r  i n t e r a c t i o n s  with the space environment. 

Phys ica l  Biology 

The Physical  Biology program supports  research i n  comparative physj.ology, 
bio-instrumenration and molecular biology. 
includes s tud ie s  on l i v i n g  organisms which s p e c i f i c a l l y  lend themselves t o  
inves t iga t ions  i n  o r b i t i n g  b io log ica l  veh ic l e s ,  on the n u t r i t i o n a l  r equ i r e -  
ments of Ilivf~ng organisms f o r  prolonged space t r a v e l ,  and on phys io logica l  
phenomena and dlrnamics of various systems. Nu t r i t i ona l  s t u d i e s  have :)hewn 
t h a t  men can Live on chemically-defined l i qu id  d i e t s  f o r  at: least s i x  months 
without appai:ent i ll  e f f e c t s .  The dynamics of the  body temperature regula tory  
system, the  bLood f l o w  (cardiovascular  s y s t e m ) ,  and the  hormonal s y s t e m  are 
being s tudied by phys ica l  modeling and ana lys i s  i n  an a t tempt  t o  understand 
the  mechanics of these systems under normal condi t ions as w e l l  as i n  s t r e s s  
s i t u a t i o n s .  

Research i n  comparative physiology 

Various; types of b io log ica l  instrumentat ion are being developed t o  measure 
and analyze various b i o l o g i c a l ,  biochemical, and biophysical  phenomena. I n  
biological .  ta:lenietry, work is  proceeding on the  development: of a multichannel 
sensing implantable device i n  order  t o  measure, simultaneously,  a number of 
biological .  arid hehavioral  a c t i v i t i e s .  I n  e l e c t r o n  microscopy, the  development 
of superconducting lenses  may make i t  poss ib le  t o  observe microscopic material 
f o r  longer p a r i d s  of time. 

I n  the  a r e a  of molecular biology,  research  i s  being conducted on b io log ica l  
systems a t  the molecular and c e l l u l a r  l eve l s .  I n  work on the  coding o f  amino 
ac ids  during p ro te in  syn thes i s ,  i t  has been ca lcu la ted  t h a t  the  numerical 
p o s s i b i l i t i e s  of amino ac ids  sequence i n  DNA (deoxyribonucleic acid)  a r e  of 
such magnitude t h a t  they can account f o r  the evolu t ion  of a l l  l i v i n g  forms. 

Automated Bio logica l  Laboratory 

I n  order  t c l  conduct l i f e  d e t e c t i o n  s t u d i e s  on Mars, i t  w i l l  be necessary 
t o  develop an automatic,  highly r e l i a b l e ,  t echn ica l ly  soph i s t i ca t ed  b io log ica l  
experiment sys tern. The concept of an Automated Bio logica l  Laboratory (ABL) 
i s  based upon t h e  convict ion of b i o l o g i s t s  t h a t  no s i n g l e  l i f e  d e t e c t o r  w i l l  
provide r e s u l t s  capable of unambiguous i n t e r p r e t a t i o n .  The concept approach 
being inves t iga ted  through a f e a s i b i l i t y  s tudy with the  Aeronutronics Division 
of the Phi lco  Ccrporation envis ions  a system which can look f o r  many cliarac- 
t e r i s t i c s  of l i f e  at one time, and which has the  c a p a b i l i t y  of r e p r o g r m i n g  
i ts  analyses ,  repea t ing  i t s  experiments , performing the necessary complJtations 
on the r e s u l t i n g  d a t a ,  and t r ansmi t t i ng  t h i s  d a t a  t o  e a r t h .  

This in tegra ted  experiment system could perform s c i e n t i f i c  explora t ions  
designed t o  determine the  physical  and chemical c h a r a c t e r i s t i c s  of M a r s ,  
d e t e c t  the  ex is tence  of macromolecules, d i r e c t l y  determine the existenl-e and 
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cha rac t e r i s t i , c s  of " l i f e " ,  and take  p i c t u r e s ,  both macroscopic and micro- 
scopic ,  through. the  l i g h t  s p e c t r a  from i n f r a r e d  through the  v i s i b l e  and i n t o  
the  u l t r a v i a l e t .  

The aeronut ronics '  s tudy  e s t ab l i shed  the  f e a s i b i l i t y  of the  concept of an 
in tegra ted  paxkage of b i o l o g i c a l  experiments , and presented a possiblle des ign  
f o r  an lQBL based c h i e f l y  on the  cu r ren t  state of technology. The s tudy  a l s o  
r e su l t ed  i n  the  suggest ion t h a t  t h i r t y  f i v e  experiments could be included on 
the f i r s t  ABL. These experiments would only r equ i r e  twenty seven ins t ruments ,  
however, s i n c e  several of the  instruments could perform mul t ip l e  experiments. 

P 1 ane t a ry  Quarantine 

The search  f o r  extraterrestrial  l i f e  has  the  p r e r e q u i s i t e  t h a t  no iterres - 
t r i a l  organisms must be conveyed t o  t h e  p l ane t s  p r i o r  t o  the t i m e  s c i i m t i f i c  
payloads ,are landed. It i s  a l s o  h ighly  important t h a t  l i f e  d e t e c t i o n  i n s t r u -  
ments are devoid of e a r t h  organisms when they land on t h e  p l ane t .  Otherwise, 
they would dletect the  l i f e  they ca r r i ed  when operated on the  p l ane t s .  I n  
order  t o  achieve the  goa l  of prevent ing the  t ransmission of e a r t h  orgainisms 
t o  the  p l ane t s ,  var ious methods have undergone r igorous and i n t e n s i v e  s tudy.  
Current evidence i n d i c a t e s  t h a t  n e i t h e r  cold , vacuum, u l t r a v i o l e t  , no:: s o l a r  
r a d i a t i o n  w i l l  reduce microbial  l i f e  t o  acceptable  l e v e l s .  

Since the only two agents  t h a t  k i l l  microbial  l i f e ,  both on the su r faces  
and i n  the  i n t e r i o r s  of s o l i d s ,  are h e a t  and ion iz ing  r a d i a t i o n s ,  and s ince  
r a d i a t i o n  as a s t e r i l i z i n g  agent i s  expensive,  complex, and dangerous ,, the  
p lane tary  quaraintine program i s  seeking t o  u t i l i z e  hea t  as the primar:r means 
of spacec ra f t  s t e r i l i z a t i o n .  As a r e s u l t ,  i t  i s  necessary t o  develop space- 
c r a f t  p a r t s  t h a t  w i  11 withstand the  h e a t  required.  A r e l a t e d  r equ i r e ren t  
is t h a t  the  quan t i ty  of b i o l o g i c a l  loading on the  spacec ra f t  a t  the  t i .me  i t  
i s  ready f o r  s t e r i l i z a t i o n  must be l imi ted .  Research i n d i c a t e s  t h i s  may be 
accomplished most e f f e c t i v e l y  by applying hea t  o r  a 'decontaminate t o  the 
spacecraft: part:; and then  assembling them i n  u l t r a c l e a n  rooms. Subsecpent l y  , 
terminal  stei::il:ization w i l l  be accomplished by hea t ing  t h e  spacec ra f t  i n  dry  
n i t rogen  f o r  it period of t i m e  p ropor t iona l  t o  the number of l i v i n g  orE;anisms 
on board. Fina:Lly, i t  w i l l  be necessary t o  p r o t e c t  the  s te r i le  spacec.raf t  
from recontanxination during launch from the  e a r t h  by enclosing the s t e r i l e  
landing capsu:te i n  a hermet ica l ly  sea led  c a n i s t e r  which would be remuved when 
the spacec:r,afl: has reached ou te r  space.  

Bioscience Inves t iga t ions  f o r  Manned Missions 

For Gemini. arid Apollo ea r th -o rb i t i ng  missions,  experiments are i n  the 
development cn- f l i g h t  s t age ;  th ree  of these  have a l ready  flown, y i e ld ing  
s igni f ican . t  r 'esul ts .  The s y n e r g i s t i c  e f f e c t s  of r a d i a t i o n  and weight lessness  
on human white blood c e l l s  were demonstrated during the  GT-3 f l i g h t .  Vision 
experiments conducted on GT-5 and GT-7 showed t h a t  the v i s u a l  performance of 
the as t ronauts  d id  not  dec l ine  dur ing  the  period of f l i g h t  and t h a t  the  ground 
observat ions made from o r b i t a l  a l t i t u d e s  were wi th in  the pred ic ted  range of 
s t a t i s t i c a l  p robab i l i t y .  Two unique experiments being prepared f o r  Apollo 
e a r t h - o r b i t a l  development f l i g h t s  d e a l  with cel l  microscopy and s t imulus-  
response r e l a t  ionships of t he  grav i receptors  under condi t ions of acce le ra t ion  
and weight les s ne s s . 
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P r  omis i.ng experiments have been i d e n t i f i e d  , aud prel iminary m i s s  iorl param- 
e t e r s  , and spim!craf t  requirements f o r  a manned zero-gravit.y labora tory  a re  
i n  the process of d e f i n i t i o n  f o r  the  post-Apollo time per iod.  Other manned 
p ro jec t s  uindai: study concern the  use of spacec ra f t  f o r  the  s t e r i l e  c o l l e c t i o n  
and r e t u r n  of lunar  samples f o r  b io log ica l  analyses  on e a r t h ,  and bioscience 
problems assoc ia ted  with manned in t e rp l ane ta ry  missions.  

Bios ate 1 l i t e  

1967 - 1965 1966 

Spacecraf t .  ... (,. ................... $10,980,000 $12,334,000 $~2,900,000 
Experiments ......................... 4,936,000 8,641.,000 7 , 100 , 000 
Ground operat ions.  ................ 84,000 625,000 - 700,000 

Tota l  Spacecraf t  and Operations. $16,000,000 $21,6OO,OOO $20,700,000 

Thor Delta (Launch Vehicle 
Procurement Program). ........... (2,500,000) (9,500,000) (4,500,000) 

Tota l  ( including Launch 
Vehicles) ..................... ($18,500,000) ($31 . 100,000) ($25,200,000) - 

The Biosat.c!ll.ite represents  the  f i r s t  sys temat ic  e f f o r t  t o  i n v e s t i g a t e  the  
e f f e c t s  on bi ,ological  systems of such unique aspec ts  of the space environment 
as weight1essnes;s , the  e f f e c t s  of combined weight lessness  and r a d i a t i c n ,  and 
the removal of l i v ing  systems from the  d i r e c t  in f luence  of the  e a r t h ' s  
pe r iod ic i ty .  The experiments w i l l  s tudy b io log ic  funct ions a t  the  c e l l ,  
t i s s u e ,  organ., and organism l eve l s  i n  a wide v a r i e t y  of p l an t s  and animals. 
I n  order  t o  ac:cc)mmodate the  var ious experiments , th ree  missions are required.  

The f i r s t  f l i g h t  w i l l  i nves t iga t e  the b io log ica l  e f f e c t s  on seedl ings  , 
p l a n t s ,  and simple forms of l i f e  of weight lessness ,  and the e f f e c t s  on p l a n t s ,  
animal c e l l s  , arid i n s e c t s  of the  combination of weight lessness  and r ad ia t ion .  
It w i l l  ha.ve a dura t ion  of th ree  days. The second f l i g h t ,  scheduled f o r  30 
days , w i l l  i n v e s t i g a t e  the  e f f e c t s  of weightlessness on a pr imate ' s  genera l  
metabolic behzivi.or and performance , and cardiovascular  and nervous systems. 
The 21-day f l i g h t  cons i s t s  of genera l  biology experiments t o  determine the  
e f f e c t s  of weight lessness  on p l an t  growth and development , growth of i s o l a t e d  
human c e l l s ,  gross  body composition and func t ion  i n  m a m m a l s ,  and c i r cad ian  
(24-hour) rhy t:hnls indigenous t o  the  organism. 

The B iosa t c~ l l  i t e  w i l l  be launched from Cape Kennedy by the  two-stage, 
thrust-augment.ed, Thor Delta launch vehicle .  The experiments w i l l  be contained 
i n  the  re-entry vehic le  while o ther  support ing equipment w i l l  be placed i n  
the adapter  s ec t ion .  The adapter  w i l l  be separated from the  re -en t ry  vehic le  
p r i o r  t o  the r e t r o  maneuver. Recovery of the spacecraf t  w i l l  be by the  United 
S t a t e s  A i r  FCII-C~ using aerial recovery techniques,  A backup recovery method 
w i l l  employ wrri.ous water recovery techniques.  The recovered capsule w i l l  be 
de l ivered  t o  t.he labora tory  a t  Hickam A i r  Force B a s e ,  Honolulu, within s i x  
hours f o r  post . - f l ight  examination of the  experiments. 
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It is  an t i c ipa t ed  t h a t  the  B i o s a t e l l i t e  f l i g h t s  w i l l  r e s u l t  i n  d a t a  which 
w i l l  have a wide range of a p p l i c a b i l i t y .  The t e s t i n g  of  b i o l o g i c a l  hypotheses 
i n  the  areas of gene t ics  , developmental biology,  environmental physiology, and. 
genera l  metal~o1:ism w i l l  be one r e s u l t  of these f l i g h t s .  The B i o s a t e l l i t e  
should a l s o  p:covide valuable  d a t a  pe r t a in ing  t o  b i o l o g i c a l  requirements f o r  
prolonged manned space f l i g h t ,  and the  p o s s i b i l i t y  of delayed e f f e c t s  appearing 
i n  l a te r  1-ife 01: subsequent genera t ions  of animal s u b j e c t s ,  with poss ib le  
app l i ca t ions  1-0 man. Also, these  f l i g h t s  should r e s u l t  i n  the development and 
test  of new instrumentat ion techniques , s u r g i c a l  p repara t ions ,  and o ther  pro- 
cedures arid devices which may have medical and o the r  app l i ca t ions  t o  human 
beings.  

F i s c a l  yeaic :t964 and p r i o r  years  funding f o r  t h i s  s i x  f l i g h t  program 
amounted to $ LO ,412,000. Funding f o r  FY 1965 provided f o r  des ign ,  f a b r i c a t i o n ,  
and t e s t i n g  o:E the  spacec ra f t ,  and continued funding f o r  experiment development. 
Funding f o r  I’Y :L966 provides f o r  f a b r i c a t i o n  and t e s t i n g  of the  spacec ra f t ,  
subsystem and slystem acceptance and q u a l i f i c a t i o n  tests of the prototype 
veh ic l e  , asscmb:ty and func t iona l  t e s t i n g  of the  3-day and 30-day f l i g h t  
vehic les  and continued funding f o r  experiment development wi th  primary 
emphasis on the 3-day f l i g h t .  Funding f o r  FY 1967 w i l l  emphasize f a b r i c a t i o n ,  
q u a l i f i c a t i o n ,  and systems t e s t i n g  of the  30-day and 21-day spacecraf t  , and 
continued fuIidirig on experiment development f o r  these two spacec ra f t .  Funding; 
requirements :€or FY 1968 t o  completion inc luding  launch veh ic l e s  are estimated 
t o  be $15 E 628,000. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF SPACESCIENCE AND APPLICATIONS METEOROLOGICAL SATELLITES Ij?ROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The ob jec t ives  of the  Meteorological Sa te l l i t es  Program are: (1) t o  
develop a s a t e l l i t e  c a p a b i l i t y  f o r  g loba l  and l o c a l  readout of cloud cover 
day and n i g h t ,  global  q u a n t i t a t i v e  measurement of temperature,  wind, mis- 
t u r e ,  and other  meteorological f a c t o r s  as a funct ion  of height  under c w t i n -  
uous and v a r i a b l e  t i m e  s ca l e s ;  (2) t o  develop and implement f o r  the  Depart- 
ment of Commerce, Environmental Science Services  Administration (ESSA), the  
Ti ros  Operaticnal S a t e l l i t e  (TOS) System; (3) t o  develop a meteorological 
soundings system t o  explore  and study the  atmosphere i n  the  region 20 t o  60 
miles above the  ea r th ;  (4) t o  develop the  necessary meteorology-related 
spacecraf t  technology and supporting equipment; and (5) t o  explore  the  u s e  of 
manned spacecraf t  f o r  meteorology . 

Objectives (1) and (2) are accomplished by the  Tiros/TOS Improvement, 
Meteorologica~l. F l i g h t  Experiments and Nimbus p r o j e c t s ;  ob jec t ive  (3) is 
accomplished try Meteorological Sounding Rockets; and ob jec t ives  (4) and ( 5 )  
a r e  accomplished by the  Supporting Research and Technology/Advanced Studies .  

Ten Tiros spacec ra f t ,  including Tiros X funded by ESSA, have been s'uc- 
c e s s f u l l y  launched s ince  Apri l  1960 providing cloud cover and meteorological 
da t a  f o r  resc!iarch and opera t iona l  use.  T i ros  IX and X were launched -In 1965. 
Ti ros  IX, a i:c?search and development sa te l l i t e  i n  a "wheel" configurat  i on ,  
was essential. ' ly the  prototype spacecraf t  f o r  the  TOS System t o  be operated by 
ESSA s t a r t i n g  i n  1966. Ti ros  X w a s  launched i n t o  polar  o r b i t  i n s t ead  of a 
sharp ly  inc l ined  o r b i t  t o  provide more global  coverage. 

Nimbus I,  successfu l ly  launched i n  August 1964, had an a c t i v e  l i f e  of 
about one month due t o  f a i l u r e  of the  s o l a r  a r r a y  d r i v e  mechanism. Three ad- 
d i t i o n a l  f l i g h t s  are planned, one each i n  1966, 1967 and 1969. These f l i g h t s  
w i l l  test: (1) improved power supply and da ta  a c q u i s i t i o n  systems; ( 2 )  i n i -  
t i a l  sensors  f o r  ob ta in ing  v e r t i c a l  measurements of meteorological da ta ;  and 
(3) sensors  and systems t o  provide f u l l  global  daytime and night t ime cloud 
cover d a t a  f o r  opera t iona l  use by u t i l i z i n g  both d i r e c t  readout c a p a b t l i t y  
and s to red  da ta  f o r  r e l e a s e  t o  da t a  a c q u i s i t i o n  s t a t i o n s .  Research aiid 
app l i ca t ion  of meteorological sensors  on non-meteorological s a t e l l i t e s  i s  
conducted i n  t h e  Meteorological F l i g h t  Experiments p r o j e c t  wi th  preseii t  effort:  
d i r ec t ed  t o  t e s t s  on the  Applicat ions Technology S a t e l l i t e s  (ATS). Ai?proxi- 
mately 50 la rge  research  rocke ts  and 100 small developmental sounding rocke t s  
are launched per  year a t  the  cu r ren t  l e v e l  of e f f o r t  t o  explore  the  region 20 
t o  60 m i l e s  above the e a r t h  and to  obta in  meteorological da t a  from t h i s  
region. In addbi t ion,  the p r o j e c t  includes f i e l d  experiment support  t o  acqui re  
atmospheric da ta  i n  the  20 t o  60 m i l e  region wi th  cooperating foreign coun- 
tr ies.  The inves t iga t ion  of s c i e n t i f i c  techniques; design and development 



of advanced ccnponents f o r  genera l  app l i ca t ion ;  improved component reli a b i l -  
i t y  and l i fe t jme; ,  s tudy of d a t a  a c q u i s i t i o n  techniques; and f e a s i b i l i t y  
s t u d i e s  on f u t u r e  spacec ra f t  design and c a p a b i l i t i e s  are conducted under 
Supporting Reziearch and Technology/Advanced Studies .  

SUMMARY OF RE:?gtCES REQUIREMENTS : 

1966 - 1967 - 1965 

Support irig rest? a r  ch and t e  ch - 
nology/adv,anced s tudies . .  . . . . 

Tiros/TOS iIn.prcovements . . . . . . . . . 
Meteorological f l i g h t  

Nimbus.....,................... 16,000,000 
Mete oro logi  ca l  s ound ings . . . . . . . 2,380,000 

$7 , 311,000 
4,100,000 

exper iInenit: s . . . e . . . . . . . . . . . . . . 1,200,000 

$8,300,000 
3 , 700,000 

$9 , 100 :,, 000 
2 , 600 :,, 000 

5,500 ,000 
23,400,000 
3,000 ,ooo 

3 , 900 , 000 
20,000,000 
3,000.000 

$43,600,000 $38,900,000 T o t a l . . . . . . . . . . . . , . . . . . . . . . . .  $30,991,000 

D i s  t r i b u t i o n o f  Program Amount by Ins  t a l l a t i o n :  

Marshall Space P l i g h t  Center. $120,000 $170,000 
Goddard Suace F l i g h t  Center.. 29,505,000 35,400,000 
Wallops St:at.ion.............. I-- 180 , 000 
E1ectronic:s Research Center- 17 5 ;  000 450 I 000 
Langley Besearch Center- 425,000 630,000 
NASA Headcluasters . . . . . . . , . . . . 766,000 2,070,000 

$170,000 
39,300,000 

140 , 000 
500 I 000 
630 IO00 

2 , 860,000 

BAS IS OF FUNDgiQUIREMENTS : 

;;uFportinlz; Research and Technology/Advanced Studies  

1967, 1966 1965 

S ynchr orious m e  t e or  o 1 og i c a 1 
s a t e l l i t e  ,.#, . . ..... .. . . .. .. .. 

Sensor r:eqii:irements and 
eva lua t ion .  , . . . . . . . . . . . . . . . . . 

Meteorologi1:a:L component 
deve lopmtmt . . . . . . . . . . . . . . . . . . 

Meteorologi ca.L sensor  
development . . ". . . . . . . . . . . . . . . 

Advanced s:ys tems and components 
Advanced s tud ie s  . . . . . . . . . . . . . . . 
Applicatioias f o r  manned space 

m i s s  ions.. . . . . . . . . . . . . . . . . . . . 
Total . . . . . . . . . . . . . . . . . . . . . . . .  

$145,000 

2,635,000 $2 , 33:" ,000 $2,554,000 

2,215,000 

1,276,000 
975,000 --- 

2,044,000 1 , 79fi ,000 

69(I,OOO 
2,080,000 
100,000 

496,000 
1,680,000 
100,000 

2,100,000 

$9,1o()_,ooo 

1,200,000 

$8,300,000 

291,000 

57,311,ooo 
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The ob jec t ives  of the  Supporting Research and Technology/Advanced Situdies 
are: (1) t o  develop and eva lua te  components f o r  p o t e n t i a l  meteorologii-a1 
s a t e l l i t e  system. appl ica t ion ;  (2) t o  des ign  and develop s a t e l l i t e  sensors  f o r  
the de t ec t ion  and cont ro l led  a c q u i s i t i o n  of meteorological  d a t a  d i r e c t  Ly 
from the atmosphere and from other  sources;  (3) t o  i n v e s t i g a t e  s c i e n t i f i c  
techniques and tools f o r  the sys temat ic  observat ion,  ana lys i s  and subsiiquent 
i n t e r p r e t a t i o n  of meteorological  atmospheric phenomena; ( 4 )  t o  optimize 
s a t e l l i t e  perf’ormance and information r e t r i e v a l  techniques through advanced 
system ana.lysc:s; and ( 5 )  t o  conduct advanced s t u d i e s  on f u t u r e  meteorological  
sa te l l i t e  syst:ena and components. The r e s u l t s  obtained from t h i s  endeavor 
cont r ibu te  both t o  achieving the research  and development goals  of NASA and t o  
the  development of the opera t iona l  meteorological  system f o r  ESSA. 

Project: d i r e c t i o n  i s  assigned t o  the Off ice  of Space Science and Applicat ions 
a t  NASA Headquarters,  with implementation by Headquarters Goddard Space 
F l i g h t  Center ,  E lec t ronics  Research Center,  and Marshall  Space F l i g h t  Center.  

Funds were expended i n  FY 1965 and p r i o r  years  f o r  the  des ign  and evalua-  
t i o n  of e lec t  conic and mechanical ins t rumenta t ion  packages t o  convert :  amplify 
and process d a t a  t h a t  w i l l  be acquired by advanced o p t i c a l  and i n f r a r e d  sensors .  
S ign i f i can t  i3dv$%nces were achieved i n  d e w  loping engineer ing prototypc:s of 
s epa ra t e  s a t e l l i t e  cameras t o  achieve automatic  day-night coverage; t o  ob ta in  
panoramic high r e so lu t ion  d a t a ;  and t o  provide real-time readout by continuous 
image d i s s e c t i o n .  New s t r i d e s  were made i n  sa te l l i t e  d a t a  s to rage  techniques ; 
d a t a  compaction s t u d i e s  were i n i t i a t e d  t o  ga in  g r e a t e r  d a t a  capaci ty .  Advanced 
sa te l l i t e  cont ro l  and s t a b i l i z a t i o n  methods were inves t iga t ed ,  leadinl: the w a y  
t o  v a s t l y  improved meteorological  instrument  platforms.  Funds were a l s o  u t i l -  
ized f o r  new developments i n  rocket  wind measurements, on i n i t i a l  e f f  x t s  
t o  measure s t r a t o s p h e r i c  temperatures and the  thermal s t r u c t u r e  of t h  3 atmos - 
phere,  and i n  the  s tudy of microwave sensing techniques and s f e r i c s  measuring 
techniques.  A f e a s i b i l i t y  s tudy of a synchronous meteorological s a t e l l i t e  and 
s t u d i e s  of necessary camera re so lu t ions  f o r  h ighly  e c c e n t r i c  and synciironous 
o r b i t s  were also conducted. 

I n  FY 1966 e f f o r t s  are cont inuing i n  many of the  above areas, such as an 
improved automatic p i c t u r e  t ransmission (APT) camera and s to rage  sys  tem, and 
improved elements f o r  the  i n t e r r o g a t i o n ,  recording and loca t ion  subsystem 
(IRIS) f o r  pi-oc:essing meteorological  d a t a  from remote instrumented platforms. 
Research has been continued i n t o  t h e  r e l a t i o n s h i p  between the  hea t  energy 
budget of the: e a r t h  and l a r g e  scale atmospheric phenomena, and i n t o  continued 
development of an in t e r f e romete r ,  spectrometer and o the r  i.nstruments t o  
measure t.he sti:uctuye and r a d i a t i o n  of t he  atmosphere. Techniques a r e  being 
developed t o  measure the  i n t e n s i t y  and l o c a t i o n  of s f e r i c s  s i g n a l s ,  and the 
atmospheric dens i ty  by measurement of the r e f r a c t i o n  of s t a r l i g h t .  
model of a i:cxketborne ozonesonde i s  being completed. Advanced simulated andl 
sca led  down systems are being completed f o r  t he  opt imiza t ion  of s a t e l l i t e  
cont ro l  and power components with emphasis on long l i f e  and r e l i a b l e  opera t ion ,  
S tudies  are a l s o  being performed i n  the area of meteorological  experiments 
f o r  manned e a r t h  o r b i t i n g  satel l i tes .  
undertaken t o  determine the  system parameters of f u t u r e  opera t iona l  riiissions 
f o r  meteorological sa te l l i tes .  

The f l i g h t  

An advanced mission study w i l l .  be 
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I n  FY 1967, fiunds are required f o r  des ign  and development work on remote 
microwave r a d i a t i o n  sensors  t o  take advantage of r ecen t  break-throughs i n  
frequency-mu1 t i p l i e r  components a t  experimental  m i l l i m e t e r  wavelengths i n  t h e  
e1ectromagnet:i.c spectrum. Prototypes of advanced new cameras on whicf work 
was i n i t i a t e d  i n  p r i o r  years  w i l l  be q u a l i f i e d  f o r  space f l i g h t .  Advanced 
sa te l l i t e  con t ro l  techniques t o  r ep lace  present  r e a c t i o n  wheels and asso- 
c ia t ed  gas -fed nozzles with passive g r a v i t y  r e a c t i n g  masses and improired 
momentum damp:int; techniques w i l l  proceed beyond i n i t i a l  s tudy s t ages  a The 
des ign  of a f Lexible automatic computerized te lemet ry  system w i l l  b e g m  a 
two-year deve Lopment per iod ,  providing an extremely v e r s a t i l e  method of 
c o l l e c t i n g  sc!.$e.eral types and rates of environmental d a t a  aboard the  si t tel l i te 
f o r  t r a n s m i t t a l  t o  the ground. Microminiaturized transmitters and r ece ive r s  
w i l l  be prodmzed f o r  various s a t e l l i t e  needs,  and w i l l  s i g n i f i c a n t l y  ildvance 
the present  c s p a b i l i t i e s  f o r  very l o w  power, high r e l i a b i l i t y ,  and coriipact- 
ness i n  physfical s i z e .  Sol id  state devices  w i l l  be inves t iga t ed  as a poss ib le  
replacement € o r  some of the pick-up tubes p re sen t ly  used, and w i l l  r e i iu l t  i n  
improvements i n  l i f e  and r e l i a b i l i t y .  Advanced mission s t u d i e s  w i l l  he con- 
t inued on futurle opera t iona l  meteorological  systems y leading towards second 
gene rat i o n  op e r  a t  i ona l  sate 1 l i t e  sys  t em. 

Appl icat ions f o r  nlanned space missions include the  s tudy and development 
of s c i e n t i f i c  i nves t iga t ions  and advanced remote sens ing  equipment foic manned 
o r b i t a l  spacec ra f t .  These experiments w i l l  be u t i l i z e d  f o r  t he  obser  Ja t ion  
of atmospheric phenomena and i ts  e f f e c t s  on the  terrestrial environment. 
Severa l  i n v e s t i g a t i o n s  of t h i s  type have taken p lace  on manned Gemini f l i g h t s , ,  
Studies  of experiments f o r  Apollo manned o r b i t a l  missions were i n i t i a t e d  i n  
FY 1965 and FY 1966 t o  s e l e c t  experiments t o  take f u l l  advantage of manned 
space f l i g h t  missions and c a p a b i l i t i e s .  F i s c a l  Year 1967 funds w i l l  De used 
t o  continue t h i s  e f f o r t .  

Tiros/TOS Improvements 

1965 

Spacecraf t , .  .................... $1,400,000 
Ground support . .  ................ 1 250 ,000 
TOS improveme.nts ................ 1,450,000 

To ta l  Spacecraf t  and Support..  $4,100,000 

Delta (Launch! Vehicle Procure- 
men t Pr og,r a.m) ................. (4O0,OOO) 

Tota l  ( including Launch 
Vehicles) ................... ($4,500,000) 

1966 

$400,000 
3,300,000 

$3,700,000 

(93,700,000) 

1967 - 

--- 
$2,600,000 

$2,600,000 - 

($2,600,000) 

The successfrul launch and opera t ion  of T i ros  IX has demonstrated the  
f e a s i b i l i t y  of ob ta in ing  near ly  g loba l  cloud coverage of the  s u n l i t  po r t ion  
of the  e a r t h  OIL a d a i l y  b a s i s .  The ob jec t ives  of t h e  cont inuing T i ros  re- 
search and clwelopment p r o j e c t  are to  provide developmental support  f o r  the  
TOS system. 
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During 196!i, the  n in th  and t e n t h  Ti ros  satell i tes were successful lq  
launched. Tires I X  demonstrated the  c a p a b i l i t y  of a cartwheel configured 
spacecraft .  t o  provide g loba l  day l igh t  cloud cover p i c t u r e s  on a d a i l y  b a s i s .  
Tiros  I X  has d e f i n i t e l y  es tab l i shed  the  f e a s i b i l i t y  of the cartwheel concept 
f o r  the Ti.ros; Operational S a t e l l i t e  (TOS) system. With Tiros  I X  d a t a ,  E S S A  
rou t ine ly  prapared d a i l y  global  cloud maps f o r  use i n  opera t iona l  weat he r  
forecas t ing .  Ti ros  X ,  which w a s  the  f i r s t  Tiros spacecraft: funded by E S S A ,  
w a s  launched .in J u l y  1965 t o  insure  t h a t  there  would be s a t e l l i t e  coverage 
during the 1965 hurr icane  season. These sa te l l i t es ,  toge ther  with Ti ros  V I 1  
and V I 1 1  which continue t o  operate  i n  o r b i t ,  have made poss ib l e  world-wide 
cloud coverage s ince  February 1965. 

The Tiros  Operational S a t e l l i t e  (TOS) improvements e f f o r t  i n i t i a t e d  i n  
FY 1965 pi:ov:ide:; f o r  the research and development of components and sub- 
systems towards meeting the s t a t e d  evolu t ionary  requirements of the TOS 
system. The requirements include the following ob jec t ives  : (1) incrfiased 
r e l i a b i l i t y ,  (2:) extended l i f e ,  (3) expanded sensor  c a p a b i l i t y ,  and (4) 
improved opera t iona l  capab i l i t y .  Attainment of these  objec t ives  w i l l  r e s u l t  
i n  less freqiilant sa te l l i t e  replacement and a more economical opera t iona l  
sys  t e m .  I?re:;~sntly, two separa te  TOS spacec ra f t  a r e  required , one t o  provide 
g loba l  cloud cover d a t a  and another t o  provide l o c a l  cloud cover d a t a ,  The 
major ob jec t ive  of our TOS improvements e f f o r t  has been d i r ec t ed  towards the 
incorpora t ion  of both of these c a p a b i l i t i e s  i n t o  a s i n g l e  spacec ra f t  by com- 
bining a tape recorder  with automatic p i c t u r e  t ransmission (APT). Tht! next 
s t e p  beyond t h i s  i s  the  e f f o r t  t o  rep lace  the  camera systems with the  High 
Resolution Inf ra red  Radiometer (HRIR) t o  give TOS a night t ime g loba l  (:loud 
cover Capabi l i ty .  A f e a s i b i l i t y  s tudy has a l ready been completed covciring 
the  synchronizat ion of the  radiometer scan with spacec ra f t  r o t a t i o n  t o  pro- 
duce good q u a l i t y  cloud p i c tu re s .  A f u r t h e r  e f f o r t  t o  extend the  HRIll capa- 
b i l i t y  t o  both day and n igh t  (only the  l a t te r  w a s  demonstrated by Nim1)us I) 
i s  already underway. This i s  the program t o  a t t a i n  the  des i r ab le  objirctive 
of a s i n g l e  opera t iona l  spacecraf t  with both day and n igh t  g loba l  c lo id  cover 
capab i l i t y .  

The Off ice  of Space Science and Applicat ions is responsible  f o r  the  o v e r a l l  
management of t h i s  p ro jec t .  Respons ib i l i ty  f o r  p r o j e c t  management i s  assigned 
t o  Goddard Space F l i g h t  Center. The major spacec ra f t  con t r ac to r  i s  Rndio 
Corporation of America. 

The FY 1964 and p r i o r  year  funding f o r  the  cu r ren t ly  approved 10 f l i g h t  
program, inc luding  launch veh ic l e s ,  amounted t o  $43.5 mil l ion .  The 1965 
funds were u t i l i z e d  t o  complete funding f o r  the  development and launcli of 
Tiros  IX, grcund operat ions to support  Tiros  V I I ,  V I I I ,  and I X  i n  o r b i t ,  and 
improvements tot the  TOS system. The FY 1966 funds are being used t o  incre- 
mentally fund f o r  t he  APT with recorder  developments , ground operat ions t o  
support  Tiros VII, V I I I ,  I X ,  and X, and improvements t o  the  TOS systels. The 
FY 1967 request  w i l l  continue funding of TOS improvement subsystems. 
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Meteorological F l i g h t  Experiments 

1'367 
.I_ 

1965 1966 

Meteorological f l i g h t  
experiments.. . . . . . . . . . . . . . . . . . $1,200,000 $3,900,000 $5,500,000 

The ob jec t ive  of the Meteorological F l i g h t  Experiments e f f o r t  i s  t 2  con- 
duc t  meteorological  research and development on non-meteorological s a t e l l i t e s  
and space vehic les .  Meteorological experiments w i l l  be conducted on App l i ca -  
t i o n s  Technology S a t e l l i t e s  to: (1) evalua te  f e a s i b i l i t y  of the  opera t ion  of 
meteorologica.1 sensors  and components aboard g r a v i t y  g rad ien t  s t a b i l i z e d  space- 
c r a f t  a t  medium and synchronous a l t i t u d e s ;  (2) test  new camera systems and 
techniques atboard both s p i n  s t a b i l i z e d  and g r a v i t y  g rad ien t  s t a b i l i z e d  space- 
c r a f t ;  (3) demonstrate new concepts i n  weather d a t a  c o l l e c t i o n  v i a  synchronous 
s a t e l l i t e s ;  atnci ( 4 )  evalua te  the  u t i l i t y  of weather d a t a  disseminat ion v i a  
synchronous a l t i t u d e  satell i tes.  The s p i n  scan  camera experiment planned f o r  
the  f i r s t  A I S y  ATS-By w i l l  i n v e s t i g a t e  the  meteorological  u t i l i t y  of cloud 
photographs taken from synchronous a l t i t u d e  t o  d e t e c t  and t r a c k  s t o m s ,  
p a r t i c u l a r l y  sho r t - l i ved  phenQmena such as thunderstorms, waterspouts and 
tornadoes. Experience der ived from t h i s  i n i t i a l  experiment w i l l  be L4sed t o  
develop new sensors  and techniques f o r  ob ta ia ing  cloud d a t a  from synchronous 
a l t i t u d e  on A T S - C y  D ,  and E. 

The Off ice  of Space Science and Applicat ions is respons ib le  f o r  the  o v e r a l l  
management o E  t h i s  p ro j ec t .  Respons ib i l i ty  f o r  p r o j e c t  management i s  assigned 
t o  Goddard Space F l i g h t  Center.  

This proJec t  w a s  i n i t i a t e d  i n  FY 1965. F i s c a l  Year 1965 funding was 
u t i l i z e d  t o  procure and modify high and low r e s o l u t i o n  cameras and provide 
f o r  ground equipment and i n t e g r a t i o n  support  f o r  the experiments f o r  ATS-A. 
F i s c a l  Year 1966 funds are being used t o  procure v id icon  cameras f o r  ATS-A, 
t o  procure image d i s s e c t o r  cameras f o r  ATS-C, f l i g h t  hardware f o r  thc weather. 
d a t a  disseminat ion (WEFAX) experiment , and t o  provide ground support  of the 
s p i n  scan  mrnera experiment on ATS-B. 
complete procurement of t he  high and low r e s o l u t i o n  cameras f o r  ATS-A, the  
image d i s s e c t o r  o r  equiva len t  s p i n  scan camera, and Omega P o s i t i o n  Location 
Experiment (OPLE) spacec ra f t  hardware f o r  ATS-C; t o  i n i t i a t e  the camera and 
WEFAX hardware development f o r  ATS-D and E; and t o  incremental ly  fund the  
unique ground equipment, p lus  operat ions and d a t a  eva lua t ion  f o r  the ATS 
meteorological experiments. It is  an t i c ipa t ed  t h a t  these  experiment; w i l l  
he lp  t o  'define the conf igura t ion  of a synchronous meteorological  sat  S l l i t e .  

The FY 1967 funds are required t o  
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Spacecra.ft . .  ................... 
Ground clpexations and support . .  
Experiments .................... 

Tota l  Spacecraf t  and Support. 

Thorad -Ageria (Launch Vehicle 
Pro cureme n t  Program) ......... 
Tota l  ( inc luding  Launch 

Vehi.cles) ................... 

Nimbus 

1967 - 1965 1966 

$9,032,000 $11,795,000 $9,500,000 
3 , 891,000 4,825,000 9,900,000 
3,077,000 3,380,000 , 4,000,000 

$16,000,000 $20,000,000 $23,400,000 

(3,898,000) (3,742,000) (5,C31,000) 

(S19,898,000) ($23.742,000) ($28, i 31,000) 

The ob jec t ives  of the Nimbus p r o j e c t  are: (1) co  develop a spacec ra f t  
with adequate power supply and s t a b i l i z a t i o n  t o  tes t  a number of meteclrolog- 
i ca l  sensors ;  (2) t o  develop a v a r i e t y  of meteorological  sensors  t o  o t t a i n  
day and night: cloud cover and t o  ob ta in  atmospheric d a t a  such as pressure ,  
temperature,  wind, and water vapor a t  var ious a l t i t u d e s  over t he  globe; and 
(3) t o  test 1:he:;e sensors  and assoc ia ted  d a t a  a c q u i s i t i o n  and handling, 
techniques prioir t o  recommending t h e i r  use on the  opera t iona l  systems funded 
by ESSA. The dixta obtained are made a v a i l a b l e  for meteorological  research 
and opera t iona l  use t o  the ESSA and o the r  domestic and fo re ign  weather 
s e r v i c e s .  The Nimbus spacec ra f t  i s  l a r g e r  than the  TIROS o r  TOS and j.s 
or ien ted  t o  view the e a r t h  a t  a l l  t i m e s ;  thus ,  i t  provides a b a s i c  s a t e l l i t e  
system f o r  tc?.;ting a v a r i e t y  of subsystems sensors  and meteorological  
experiments. 

The success fu l  launch of Nimbus I on August 28,  1964, proved the  D i i s i c  

s pacec ra f t  c m f  igu ra t ion  and the  usefulness  of the  meteorological senr,ors 
t e s t ed  which included th ree  v id icon  cameras f o r  g loba l  daytime cloud cover 
d a t a ,  a high r e so lu t ion  i n f r a r e d  radiometer (HRIR) f o r  g loba l  nightimt! cloud 
cover and the automatic p i c t u r e  t ransmission (APT) system f o r  d i r e c t  t r a n s  - 
mission of rea l t ime dayl ight  cloud cover p i c t u r e s  t o  small l o c a l  weather 
s t a t i o n s .  A f a i l u r e  i n  the s o l a r  a r r a y  d r i v e  reduced power which caused the  
terminat ion Df usefu l  d a t a  a f t e r  approximately one month oE successfu t 
operat ion.  ,4 new experiment , a Medium Resolut ion Inf ra red  Radiometer (MRIR) 
w i l l  be flown, i n  add i t ion  t o  improved vers ions of the sensors  t e s t ed  on 
Nimbus I. The MRIR experiment w i l l  permit a f u l l  g loba l  s tudy of the e a r t h ' s  
hea t  balance , and represents  one of the most s i g n i f i c a n t  meteorologicdl 
experiments so f a r  undertaken. I n  add i t ion  t o  the MRIR, the  Nimbus C space- 
c r a f t  w i l l  t l e s t  v idicon cameras and a High Resolut ion In f r a red  Radiometer 
(HRIR) f o r  g loba l  and l o c a l  cloud cover d a t a ,  both day and n ight .  Niinbus C 
w i l l  provide ESSA i n  near ly  realtime HRIR d a t a  f o r  opera t iona l  purposes and 
i n i t i a t e  experimentat ion with night t ime d i r e c t  l o c a l  readout of HRIR d a t a  
through l o c a l  APT ground s t a t i o n s .  Modifications have been made t o  the s o l a r  
a r r a y  d r i v e  aechanisms i n  the  spacec ra f t .  



The cur ren t  Nimbus program inc ludes  the  development of two a d d i t i o n a l  
spacec ra f t  (Nimbus B and D) scheduled f o r  launch i n  1967 and 1969 r e spec t ive ly ,  
S i g n i f i c a n t  spacec ra f t  and meteorological  sensor  advances are being developed 
f o r  t e s t i n g  on these  f l i g h t s  such as: (1) a 50-watt rad io iso tope  thermo- 
e lec t r ic  genera tor  (RTG) which w i l l  demonstrate t he  f e a s i b i l i t y  of RTG long 
l i f e  power supp l i e s  for meteorological  sa te l l i tes ;  (2) new experiments f o r  
determining the  temperature p r o f i l e  and the  water vapor content  of t he  atmos - 
phere such as spectrometers  developed by NASA and ESSA; (3) a sensor  t o  
measure the so1a.r f l u x  i n  the u l t r a v i o l e t  s p e c t r a l  reg ion  t o  determine i t s  
inf luence  on the upper layers  of the  atmosphere; and (4) i n i t i a l  experimenta- 
t i o n  i n  collec:ti.ng, recording,  and r e l ay ing  d a t a  from a number of sensors  
placed on and above the e a r t h ' s  sur face  t o  record atmospheric and meteorolog- 
ical  da t a .  These Nimbus f l i g h t s  w i l l  test  the  i n i t i a l  sensors  f o r  ob ta in ing  
ve r t i ca l  measurements of meteorological  d a t a  such as temperature and water 
vapor conten t ,  and test sensors  and systems t o  provide f u l l  g loba l  daytime 
and nighttime cl.oud cover d a t a  f o r  opera t iona l  use by d i r e c t  readout and a l s o  
by s to red  d a t a  f o r  release t o  d a t a  a c q u i s i t i o n  s t a t i o n s .  

The Office of Space Science and Appl ica t ions ,  NASA Headquarters i s  respon- 
s i b l e  f o r  the o v e r a l l  management of the Nimbus p r o j e c t .  Respons ib i l i ty  f o r  
p ro jec t  management is assigned t o  the  Goddard Space F l i g h t  Center.  The  major 
cont rac tors  are General Electric f o r  i n t e g r a t i o n  and test af  the  spacec ra f t  
and f o r  t h e  c:ont:rols subsystems and the  Radio Corporat ion of America f o r  
camera subsys tents. 

F i s c a l  Yesti: 1-964 and p r i o r  years  funding including launch veh ic l e s  amounted 
t o  $107.3 miI.!.lon. F i s c a l  Year 1965 funds were u t i l i z e d  t a  complete the  
Nimbus C spac:eciraft , incremental  funding of the  Nimbus B spacec ra f t  , expe r i -  
ments, and re:lat:ed ground operat ions and support .  F i s c a l  Year 1966 funds 
are being uti.:lized f o r  f i n a l  p repara t ion ,  launch and ground operat ions f o r  
Nimbus C y  i nc~e rnen ta l  funding t o  continue the Nimbus B spacec ra f t  , exFieriments , 
ground operat:i.ons, and support  e f f o r t s ,  and t o  i n i t i a t e  d e f i n i t i o n  and des ign  
s t u d i e s  of the Nimbus D spacec ra f t  and experiments. Fiscal.  Year 1967 funds 
are required :?or ground opera t ions  and support  of the  Nimbus C spacec.iraft t o  
be  launched in 11966; t o  continue the  development of the  Nimbus B spacec ra f t ;  
and more advanced experiments and i n i t i a l  hardware development f o r  t he  
Nimbus D spacec ra f t .  Funding requirements inc luding  launch veh ic l e  procure - 
ment f o r  E'Y 1.968 t o  completion of t h i s  four  spacec ra f t  f l i g h t  program are 
est imated t o  be $56.2  mil l ion .  

Me t e or0 1 og ica 1 S ound in& s 

1965 1966 

Large research sounding rockets .  $1,920,000 $1,920,000 
Sounding rot:ket sys  tern devel-  

opment:.................... .... 425,000 630,000 
F i e  Id experiment support .  ....... 35,000 450 , 000 

Total , , . .  ...................... $2,380 , O O t  $3,000,000 

1967 
-, 

$3,(~00,000 - 
RD 10-8 



The ob ject.Fves of Meteorological Soundings Program are to: (1) develop 
the  systems anid techniques f o r  explora t ion  of the  region 20 t o  60 miles  above 
the  e a r t h ;  
atmosphere; arid (3) provide f o r  the  exchange of da t a  obtained from t h i s  
region amoilg cooperat ing count r ies .  Research i n d i c a t e s  t h a t  t h i s  region may 
a c t  a s  an important l i n k  between the  sun ' s  energy and the  dynamics of the  
weather of t he  lower atmosphere. 

(2:i i n v e s t i g a t e  the  s t r u c t u r e  and c h a r a c t e r i s t i c s  of the  upper 

The object::ive of the  l a r g e  research  sounding rockets  e f f o r t  i s  t o  develop 
and improve sitmsors and techniques f o r  ob ta in ing  meteorological  d a t a  cin the  
composition, s t r u c t u r e  and behavior of t he  atmosphere i n  the  region 4Cl t o  60 
miles  above the  e a r t h .  The ob jec t ive  of the  small sounding rocket  s y ~  tern 
development e :?for t  i s  t o  develop a r e l i a b l e  , inexpensive , s impl i f i ed  E ystem, 
including the  rocke t  , sensors ,  and da ta  a c q u i s i t i o n  techniques,  f o r  okltaining 
similar da ta  in the  region 20 t o  40 miles  above the  e a r t h .  The f i e l d  experi-  
ment support  e f f o r t  provides f o r  the  sounding rocket  experiments i n  coopera- 
t i o n  with o ther  count r ies .  NASA i s  cooperating wi th  seve ra l  fore ign  coun- 
tries i n  a s s i s t i n g  them t o  e s t a b l i s h  meteorological rocketsonde f a c i l l  t i e s .  
Through t h i s  suppor t ,  usefu l  data are obtained over the  t e r r i t o r i e s  01' co- 
operat ing fore ign  count r ies  on a cos t - shar ing  b a s i s  , involving no excttange of 
funds. 

F i s c a l  Y e o r  1964 and p r i o r  year funding amounted t o  $4.1 mi l l i on  of which 
$3.5 mi l l i on  was u t i l i z e d  f o r  l a r g e  research  rocke ts  and $600,000 f o r  small 
rocket  development . 

During FY L965, 49 l a rge  research  rocke ts  were launched cons i s t ing  of 26 
grenade expel: iments, 13  sodium vapor t ra i l  and 10 P i t o t - s t a t i c  tube exper i -  
ments. I n  Jaiiutary 1965, Point  Barrow, Alaska was e s t ab l i shed  as a launch s i t e  
and provided measurements of t h e  atmospheric s t r u c t u r e  during the Arci.ic night: 
f o r  comparison wi th  measurements a t  o the r  s i t e s  wi th  which they were coordi-  
nated.  Eight oE the  P i t o t - s t a t i c  tube experiments were launched from sh ip-  
board i n  the  Soiith P a c i f i c  o f f  the  coas t  of South America spaced from the  
equator t o  60"s l a t i t u d e  t o  provide f o r  the  f i r s t  meteorological measurements 
above 30 miles in t h i s  a rea .  I n  the  small meteorological sounding p r o j e c t ,  
100 s m a l l  developmental sounding rockets  were launched t o  provide uppcr atmos-. 
phere da t a  and to test  severa l  developments, such 3s a new parachute c:onfigu- 
r a t i o n ,  a ruggedized t ransmi t t ing  tube and an improved temperature sensor .  In 
add i t ion ,  s t u d i e s  were conducted on the  design and performance of rocket  motors 
and on the  dave'topment o f  consumable rocket  motor cas ings .  

I n  FY 1.966 , approximately 50 l a r g e  research  rocke t  launches are plitnned. 
These launches w i l l  continue the  study of t he  r e l a t i o n  of the  Arc t ic  atmos- 
pher ic  struc1:ure t o  t h a t  i n  the  sub-Arctic,  mid - l a t i t udes ,  and the  t r o p i c s  
during var ious  seasons including the  t i m e  of g r e a t e s t  frequency of noc t i -  
lucent  c louds .  
the  amount: of ozone i n  the  upper atmosphere. Also, the  funds w i l l  be u t i l i z e d  
t o  continue the  development of the  small sounding rocket  system invol\ring 
the  launch of about 100 small developmental sounding rockets ,  f l i g h t  test  of 
var ious payload components and research  t o  improve rocke t  performance and 
reduce fal.1ing ~ n a s s  hazard.  

Flight tests w i l l  be conducted with a new payload t o  measure 

An i n t e r n a t i o n a l  cooperat ive f i e l d  experiment 



pro jec t  was . i n i t i a t ed  with Argentina and B r a z i l  f o r  the  establ ishment  of two 
launch s i t e s  i n  South America and the  coordinat ion of meteorological  :.aunches 
from these  si tes wi th  launches i n  North America. 

I n  FY l96'7, funds are required t o  provide f o r  the  launch of approximately 
50 la rge  research  rockets  and 100 s m a l l  developmental sounding rocke t s ,  deve l -  
opment and improvement of sounding rocket  systems and i n i t i a t i o n  of des ign  
and development e f f o r t s  on an advanced system. Also ,  funds are required f o r  
the cont inua t ion ,  ex tens ion  and development of f i e l d  experiment projec:ts 
j o i n t l y  with Eountries i n  South America, Europe and Asia t o  study and observe 
the  upper atmssphere through the coordinated launches of s m a l l  develoElmenta1 
sounding rocket:; . 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS COMMUNICATION AND APPLICATIONS 
TECHNOLOGY SATELLITE s pROGRAcI_ 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The previously sepa ra t e  Communication S a t e l l i t e  Program and t h e  Applica- 
t i o n s  Technology S a t e l l i t e s  Program are combined i n t o  one program e n t i t l e d  
Comunicat ion and Applicat ions Technology S a t e l l i t e s .  
combined prcogram are t o ;  (1) assure  t h a t  technology requi red  f o r  e s t a b l i s h -  
ment of fu tu re  communication, navigat ion,  and o t h e r  app l i ca t ions  s a t l : l l i t e  
systems is developed, (2) s tudy requirements f o r ,  and t echn ica l ly  as , jess  t h e  
a p p l i c a b i l i t y  of s a t e l l i t e s  t o  t h e  f u t u r e  needs of communication, naviga t ion ,  
and o the r  promising app l i ca t ions  systems, and (3) f u l f i l l  NASA's respons i -  
b i l i t i e s  under the  Communications S a t e l l i t e  A c t  of 1962. 

The ob jec t ives  of t h e  

Serving a s  re lay  s t a t i o n s  at: a l t i t u d e s  t h a t  a r e  wi th in  l ine-of -s i l ;h t  of 
d i s t a n t  po in t s  on t h e  e a r t h ' s  su r f ace ,  communications s a t e l l i t e s  o f f c r  micro- 
wave communication over long d i s t ances ,  not present ly  a t t a i n e d  by high 
frequency riafdio. They the re fo re  o f f e r  t he  p o t e n t i a l  f o r  providing al.1 types 
of telecommunications se rv ices  on a world-wide basis. S tudies  a r e  underway 
t o  determine the  need f o r  an improved world-wide navigat ion system, t r a f f i c  
c o n t r o l ,  search and rescue,  and communication systems f o r  a i r c r a f t  arid sh ips .  
S a t e l l i t e s  o.Efer g r e a t  p o t e n t i a l  i n  t h i s  a rea .  Applicat ions Technology 
S a t e l l i t e s  o.Efer t h e  p o t e n t i a l  of t e s t i n g  and eva lua t ing  advanced subsystems 
applicab1.e to communications, meteorology, navigat ion and o t h e r  purpclses; 
t e s t i n g  and eva lua t ing  s a t e l l i t e  s t r u c t u r e s  and s t a b i l i z a t i o n  systems 
pecu l i a r  t o  c:omununications, navigat ion,  and o t h e r  s a t e l l i t e  endeavors; and 
o f f e r  t he  po1:eritial f o r  determining t h e  r a d i a t i o n  l e v e l s  and t h e  lone term 
e f f e c t s  of t h i s  environment on spacec ra f t  components a t  d i f f e r e n t  alt i t udes  , 
p a r t i c u l a r l y  t h e  synchronous a l t i t u d e  where very l i t t l e  environmental d a t a  
e x i s t s .  

The Echo, Relay, and Syncom p r o j e c t s  a r e  completed except f o r  continued 
da ta  reducti.on and ana lys i s  a c t i v i t y .  Five Applicat ions Technology S la t e l l i t e s  
launches a r e  pl.anned f o r  t h e  1967-69 per iod,  one a t  6,500 mi le  a l t i t u d e  and 
four  at sync.hronous a l t i t u d e .  

SllMMARY OF RgZWRCES REQUIREMENTS: 

1965 1966 - 1967 . 

Supporting research and tech-  

Echo II......................... 325,000 
nology/Ad.va.nced s t u d i e s . .  ..... $2,124,000 $4,500,000 $4,600,000 

Relay 462,000 200,000 - - -  
- - -  - - -  

........................... 
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1965 1966 - 1967 __ 
- - .. Syncom. ....................... $168,000 $100,000 

Early g rav i ty  grad ien t  tes t  

Applicat ions technology 
--- - - .., s a t e l l i t e  ................... 5,000,000 

s a t  ell 1 iit es  .................. 22.695 .OOO 28.000.000 a1. .800 .OO()- 

Total....................... $30,774 .OOO $32.800.000 

Dis t r ibu t : i ]g  of Program Amount by I n s t a l l a t i o n :  

1965 1966 - 1967 - 
Goddard Space F l igh t  Center.. . $24,414,000 $31,092,000 $25,107,000 
J e t  Propulsion Laboratory.. ... 396,000 648,000 193,000 
Langley Research Center....... 215,000 --- - - _. 
NASA Headquarters. ............ 5,749,000 1,060,000 1,100,000 

BASIS OF FUNJ)liEQUIREMENTS : 

! U p o r t i n P  Research and Technolom/Advanced Studies  

1965 1966 - 1967 _. 

Conrmunicat::ion and navigation..  .. $874,000 $1,700,000 $3,900,000 
Applications technology.. ....... 700,000 2,000,000 4,1oo,ooc3 
Advanced niission s tudies . .  ...... 550,000 800,000 500,0001 

100.00~~ Data a n a l p i s . .  - --- --- ................. 
Total .  .......................... $2,124.000 $4.500.000 $4.600,00Q - 

The support ing research and technology e f f o r t  is being conducted i n  four  
a reas  namely,, (1) comunica t ion  and navigat ion,  (2) app l i ca t ions  technology, 
(3) advanced. mission s t u d i e s ,  and (4) da t a  ana lys i s .  

There a r e  no add i t iona l  passive communication sa te l l i t e  launches planned, 
however, a modest e f f o r t  w i l l  continue i n  FY 1967 as i n  pas t  yea r s ,  on 
ma te r i a l s ,  s t r u c t u r e s ,  and e rec t ion  system development f o r  advanced passive 
s a t e l l i t e s .  Passive s a t e l l i t e  technology is being continued because such 
s a t e l l i t e s  have: unlimited mul t ip le  access  and frequency response c a p a b i l i t i e s ,  
inherent  long  l i f e ,  and high r e l i a b i l i t y .  Inves t iga t ion  e f f o r t  w i l l  continue 
i n  FY 1967 ort a c t i v e  s a t e l l i t e  systems capable of l i nk ing  te rmina ls  of g r e a t l y  
reduced s i z e  and c o s t ,  making poss ib le  comunica t ions  with over-ocean a i r c r a f t ,  
sh ips  a t  s ea ,  and s m a l l  land s t a t i o n s .  Inves t iga t ions  w i l l  continue on t h e  
e f f e c t  of s c a t t e r i n g  of electromagnetic waves by e a r t h ' s  atmosphere and space 
environment; r e s u l t s  have and w i l l  make important cont r ibu t ions  t o  t h e  I n t e r -  
na t iona l  Telecommunications Union Conference on Space Comunications.  Measure- 
ment techniques have been developed f o r  measuring rad io  r e f l e c t i v i t y  
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c h a r a c t e r i s t i c s  of l a r g e  i n f l a t a b l e  s t r u c t u r e s  on t h e  ground so t h a t  t h e i r  
p o t e n t i a l  usefu lness  i n  space can be predicted.  I n  FY 1967 these  techniques 
w i l l  be used t o  measure s m a l l  segments of new and improved pass ive  s a t e l l i t e  
materials anid s t r u c t u r e s ,  and on advanced antenna designs t o  determine t h e i r  
charac te r  is t j.cs . 

Navigation t : r a f f i c  coordinat ion s a t e l l i t e  system conceptual s t u d i e s  funded 
i n  p r i o r  years  ind ica ted  t h a t  satell i tes could assist over-ocean a i r c r a f t  and 
s h i p s  a t  sea t o  ob ta in  more p rec i se  p o s i t i o n  information under a l l  weather 
condi t ions ,  and. could a i d  air-sea t r a f f i c  c o n t r o l ,  and coordinat ion of 
emergency rescue  opera t ions .  As a r e s u l t  interagency review of e x i s t i n g  
and f u t u r e  agency needs is  continuing. We w i l l  analyze and compare var ious  
navigat ion t r a f f i c  coord ina t ion  systems ( including those  involving s a t e l l i t e s )  
t o  determine the  course of our  f u t u r e  research  and development e f f o r t s  i n  t h i s  
a rea .  In  FY 1967, s t u d i e s  w i l l  be conducted i n  t h e  n a v i g a t i o n - t r a f f i c  cont ro l  
a r ea  t o  determine the  f e a s i b i l i t y  of incorporat ing pos i t i on - f ix ing  experiments 
on f u t u r e  NASA s a t e l l i t e s  t o  e s t a b l i s h  the  ope ra t iona l  c a p a b i l i t i e s  O E  t he  
more promising techniques.  

Pas t  i nves t iga t ions  of mul t ip l e  beam forming, e l e c t r o n i c a l l y  s t e e r s b l e  
spacec ra f t  antenna a r r a y  techniques have yielded promising r e s u l t s .  
models of promising a r r ays  a r e  now being developed f o r  experimental purposes 
t o  determine t h e i r  p o t e n t i a l  f o r  space app l i ca t ions  such as mul t ip l e  access 
communications with s m a l l  mobile te rmina ls ,  and poss ib ly  d i r e c t  broad1:ast 
s a t e l l i t e s .  E f f o r t s  i n  FY 1967 w i l l  be continued i n  t h e  area of a t t i ' sude  
measurement and con t ro l  devices .  A t t i t u d e  measurement devices  such aa3 
s t a r f i e l d  readers ,  RF senso r s ,  and non-RF sensors  and con t ro l  devices  such as 
g rav i ty  grad ien t  components, momentum wheels and s m a l l  t h r u s t e r s  w i l l  be 
inves t iga ted .  Ef for t  w i l l  be continued on the  design and prel iminary develop- 
ment of a sp-aceborne mi l l imeter  propogation experiment f o r  Applicat ions 
Technology S a t e l l i t e s .  
i s  of g r e a t  i n t e r e s t  because t h e  lower frequency bands are crowded. 

1Laboratot:y 

The frequency range 10 t o  100 gigacycles  per :;econd 

Studies  011 lcong-lived, f u l l y  s t a b i l i z e d  spacec ra f t  having a l a r g e  :;pace 
e r e c t a b l e  antenna which can be pointed p rec i se ly  t o  s e l e c t e d  geograph:ic a reas  
on ea r th  w i l l  be continued. Active and hybrid g r a v i t y  g rad ien t  s t ab i l . i za t ion  
con t ro l  sys tans  w i l l  be considered. F e a s i b i l i t y  s t u d i e s  on voice  brotidcast 
and TV broadcast  s a t e l l i t e s  w i l l  be continued i n  FY 1967. 
w i l l  a l s o  be conducted i n  1967 t o  determine s a t e l l i t e  system concepts and 
approaches t o  provide wide band communications between in t e rp l ane ta ry  probes 
and e a r t h  teiciniinals v i a  s a t e l l i t e  r e l ays ;  provide a i d s  t o  in t e rp l ane ta ry  
navigat ion a n d  it racking; and provide spacec ra f t  - t o  -spacecraf t couununicat ions 
and g loba l  navigat ion a ids .  

A f e a s i b i l x t y  study 

There is ia mew SR&T item i n  FY 1967 t o  cover d a t a  ana lys i s  i n  threc: p r o j e c t s  
otherwise corapleted by FY 1967, namely Echo 11, Relay, and Syncom. In order  
t o  completely a s c e r t a i n  spacecraf t  performance and economic f a c t o r s ,  t h e r e  
must be avai:lab Le spacec ra f t  r e l i a b i l i t y ,  degradat ion,  and l i f e t i m e  dttta. 
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Therefore,  i t  i s  des i r ed  t o  d e l i n e a t e  t h i s  phase of t h e  e f f o r t  i n  FY 1967, 
and closc: out t h e  research and development spacec ra f t  phase of t h e  p ro jec t s  
at the  end o:E l?Y 1966. Funding requirements beyond FY 1967 w i l l  depend on 
t h e  1ifet:ime of t h e  spacecraf t .  

Echo T I  

1965 1966 - 1967 . 
Ground ope1:at:ions and support . .  . . $325,000 --.. --- 

The Echo 1.1 pro jec t  cons is ted  of design,  development, launch, and evalua- 
t i o n  of a 135 foo t  l a r g e  i n f l a t a b l e  pass ive  communication s a t e l l i t e .  Other 
than  a low l e v e l  e f f o r t  i n  experiments on Echo 11, t h e  p ro jec t  w a s  completed 
i n  FY 1964. F i s c a l  year  1965 and p r i o r  year  funding, including launch veh ic l e s ,  
amounted t o  $20.1 mi l l i on .  
amount of funds are requi red  i n  FY 1967 f o r  continued data ana lys i s .  
requirement is included i n  t h e  SR&T l i n e  i t e m .  

No funds are requi red  f o r  FY 1966. A minimal 
This 

Relay 

1965 1966 - 1967 

Ground opera t ions  and support.. . .  $462,000 $200 , 000 --- 
Projec t  R 'e lay  cons is ted  of t h e  design,  development, launch, and e v d u a t i o n  

of two in t enned ia t e  a l t i t u d e  a c t i v e  communication s a t e l l i t e s .  This pro jec t  
demonstrated the  c a p a b i l i t y  t o  r e l i a b l y  and economically perform narrowband 
and wideband coimnunications, including telephone, d i g i t a l  d a t a  and TV demon- 
s t r a t i o n s ,  between widely separated ground s t a t i o n s  f o r  long per iods of time. 
I n  addi t ion ,  Relay s a t e l l i t e s  are equipped t o  measure l e v e l s  of r a d i a t i o n  i n  
t h e  space environment and the  e f f e c t s  of r a d i a t i o n  on c e r t a i n  c r i t i c a l .  
components. 

Relay I w a s  success fu l ly  launched i n  December 1962, as was Relay 11. i n  
January 1964. The FY 1965 and p r i o r  years  funding f o r  t h e  two launches 
inc luding  launch veh ic l e s  amounted t o  $40.2 mi l l ion .  
a r e  being used fo r  continued d a t a  reduct ion  and ana lys i s .  
of funds a r e  requi red  f o r  FY 1967 f o r  continued da ta  ana lys i s .  This r e -  
quirement is included i n  t h e  SR&T l i n e  i t e m ,  

F i s c a l  year  196t1 funds 
A m i n i m a l  mount  

Syncom 

1967 - 1965 1966 

Ground opera t ions  and support . .  . . $168,000 $100,000 --- 
Pro jec t  Syncom cons is ted  of t h e  design,  development, launch, and evaluat ion 

of synchronous ar l t i tude a c t i v e  communication s a t e l l i t e s .  This p ro jec t  demn- 
s t r a t e d  t h e  csrpa.bility of r e l i a b l y  and economically performing communications 
experiments from synchronous o r b i t s  including t e l eg raph ,  d i g i t a l  data,  and TV 
demonstrations . 
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Three Syncom spacecraf t  have been launched: Syncom I i n  February 1963 w a s  
unsuccessful;  Syncom I1 i n  Ju ly  1963 w a s  successfu l  i n  achieving t h e  desired 
inc l ined  synchronous o r b i t ;  and Syncom 111 was successfu l ly  launched in to  an 
equa to r i a l  synchronous ( s ta t ionary)  o r b i t .  Syncoms I1 and I11 continlue t o  
func t ion  s a t i s f a c t o r i l y .  Syncoms I1 and I11 were turned over t o  t h e  Department 
of Defense on Apri l  1, 1965. The FY 1965 and p r i o r  years  funding f o r  t h i s  
t h r e e  f l i g h t  program including launch veh ic l e s  amounted t o  $30.8 mi l l ion .  
F i s c a l  year  1966 funds a r e  being used f o r  continued da ta  reduct ion and a n a l y s i s ,  
A minimal amount of funds are required f o r  J?Y 1967 f o r  continued data ana lys i s .  
This requirement i s  included i n  t h e  SR&T l i n e  i t e m .  

Ear ly  Gravity Gradient T e s t  S a t e l l i t e  

1965 1966 - 1967 

Spacecraft.............. ......... $5,000,000 --- --- 
The Early (Gravity Gradient p ro jec t  cons i s t s  of t h e  design, developrient , anti 

f l i g h t  t e s t i n g  (of a g rav i ty  grad ien t  s t a b i l i z a t i o n  system. 
ob jec t ive  of t h i s  e f f o r t  is t o  demonstrate a g rav i ty  grad ien t  s tabi1i : :a t ion 
subsystem i n  support of t h e  advanced Defense Communication S a t e l l i t e  Program 
i n  t h e  near :s:ynchronous a l t i t u d e  region,  provide da t a  t o  support  t h e  s e l e c -  
t i o n  of design parameters, and assess  t h e  f e a s i b i l i t y  of g rav i ty  g r a d ~ e n t  
stabi1izat:ioii f o r  advanced space systems. 
agreement whereby t h e  A i r  Force Space Systems Command w i l l  be r e s p o n s ~ b l e  
f o r  t h e  procurement of f l i g h t  hardware, and w i l l  f l i g h t  t e s t  t h e  g r a v ~ t y  
gradien t  system as an i n t e g r a l  pa r t  of t h e  i n i t i a l  Defense Communicat mns 
S a t e l l i t e  f l i g h t s .  NASA w i l l  continue t o  monitor t h i s  e f f o r t  and proIi.de 
technica l  asr;:isl:ance t o  t h e  A i r  Force. F i s c a l  year  1965 funds of  $5.0 
m i l l i o n  a r e  a v a i l a b l e  t o  t h e  A i r  Force t o  cover t h e  c o s t s  of t h e  spacecraf t .  
N o  FY 1966 or subsequent year  funds are required f o r  t h i s  p ro jec t  by M S A .  
A f l i g h t  tes t :  i r ;  scheduled f o r  1966 by DOD. 

The primary 

NASA and DOD entered i n t o  an 

Applicatkons Technology S a t e l l i t e s  

1965 

Spacecraf t .  a,.,,................... $20,695,000 
Operational support.............. 2,000 .ooo 

Total Spacecraft  and Support.. . $22,695,000 

procurement Program) ........... (4,404,000) 
Atlas-Agena. (Launch Vehicle 

Total  (in.c.luding Launch 
Vehicle) ..................... ($27,099,000) 

d 

1966 - 1967 

$24,850,000 $17,800,000 
3.150 .OOO 4,000.000 

$28,000,000 $21,800,000 

(8.240,OOO) l12,803,000) 

($36,240,000) (S34,603.000) -- 

http://proIi.de


The ob jec t ives  of t h e  Applicat ions Technology Satel l i te  p ro jec t  a r e  (1) t o  
design,  develop, f l i g h t  test  and eva lua te  a spacec ra f t  capable of performing 
communications, meteorological ,  g rav i ty  grad ien t  s t a b i l i z a t i o n ,  s c i e n t i f i c  and 
o t h e r  technological  experiments i n  a 6,500 m i l e  c i r c u l a r  o r b i t ,  (2) t o  perfonn 
communications, meteorological ,  s c i e n t i f i c  and o the r  technological  experiments 
u t i l i z i n g  a sp in  s t a b i l i z e d  spacec ra f t  i n  synchronous o r b i t ,  and (3) i:o perform 
communications, meteorological ,  s c i e n t i f i c  and o the r  technologica l  experiments 
u t i l i z i n g  g rav i ty  grad ien t  s t a b i l i z e d  satel l i tes  i n  synchronous o r b i t ,  The 
b a s i c  spacecraf t  w i l l  weigh about 650 pounds. Five launches a r e  scheduled-- 
one i n  1966 and one i n  1968 i n  synchronous o r b i t s  u t i l i z i n g  s p i n  s t a b i l i z e d  
s a t e l l i t e s ;  one f l i g h t  planned f o r  1967 i n  t h e  6,500 m i l e  c i r c u l a r  o r b i t  
p r imar i ly  t o  eva lua te  t h e  g rav i ty  grad ien t  s t a b i l i z a t i o n  system; and :wo 
f l i g h t s  i n  synchronous o r b i t  using g rav i ty  grad ien t  s t a b i l i z e d  spacec ra f t  
scheduled f o r  1968 and 1969. 

The Off ice  of Space Science and Applicat ions,  NASA Headquarters, i s  
respons ib le  f o r  ove r -a l l  management. Respons ib i l i ty  f o r  p ro jec t  management i s  
assigned t o  Goddard Space F l igh t  Center. 
A i r c r a f t  Company f o r  spacec ra f t  development, and General E l e c t r i c  Cor:>oration 
f o r  g r a v i t y  gradient  s t a b i l i z a t i o n  system development. 

The major con t r ac to r s  are Hughes 

Funding flor t h i s  p ro jec t  commenced i n  FY 1964 with $16.8 mi l l i on .  Funding 
through FY 1966 has provided f o r  cont inua t ion  of development including 
assembly of t h e  f i r s t  s p i n  s t a b i l i z e d  synchronous spacec ra f t ,  i ts experiments 
and t h e i r  i n t eg ra t ion ;  p a r t s  f a b r i c a t i o n  and prototype model assembly of t h e  
second Spacecraf t  and i t s  experiments; and procurement of common components f o r  
t he  remaining spacecraf t .  Funding i n  FY 1967 w i l l  provide f o r  t h e  f i r s t  
launch, completion of t h e  second spacec ra f t  and i t s  experiments, and prepara- 
t i o n  f o r  its launch. This funding w i l l  a l s o  provide f o r  f a b r i c a t i o n  of t h e  
t h i r d  spacecraf t  and i ts  experiments and f o r  cont inua t ion  of development on 
t h e  fou r th  and f i f t h  spacec ra f t .  Operational and d a t a  ana lys i s  effor1:s on 
t h e  f i r s t  launch w i l l  b e  i n i t i a t e d .  Funding requirements,  including 'Launch 
v e h i c l e s ,  f o r  FY 1968 t o  completion of t h i s  f i v e  f l i g h t  program a r e  es t imated 
t o  be $35.1 mi l l i on .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF TECIXJILOGY UTILIZATION TECHNOLOGY UTILIZATION PROGRAM 

PROGRAM OBJEGTIVES AND JUSTIFICATION: 

The primary ob jec t ive  of t h e  Technology U t i l i z a t i o n  program is to  provide 
f o r  t he  widest  p rac t i cab le  and appropr ia te  disseminat ion t o  indus t ry  of 
information concerning NASA a c t i v i t i e s  and r e s u l t s  which appear t o  hayre 
i n d u s t r i a l  app l i ca t ions  p o t e n t i a l .  The NASA program o f f e r s  U.S. indus t ry  
unique oppor tun i t i e s  t o  improve e x i s t i n g  i n d u s t r i a l  techniques and t o  develop 
new products and methods. It is t h e  purpose of Technology U t i l i z a t i o n  t o  
assist i n  iden t i fy ing  quickly these  many oppor tun i t i e s  and t o  in su re  1:heir 
expedi t ious dissemination f o r  t he  b e n e f i t  of American indus t ry ,  and ul t imate1:y 
t h e  ind iv idua l  U.S. c i t i z e n .  Technology U t i l i z a t i o n  a l s o  includes p r o j e c t s  
t o  s tudy and eva lua te  those f a c t o r s  which w i l l  improve our understanding of 
t h e  impl ica t ions  of t h e  space program. 

SUMMARY OF RESURCES REQUIREMENTS : 

1965 

Identification.. . . . . . . . . . . . . . . . . .  $1,235,000 
Evaluation....................... 645,000 
Dissemination.................... 1,970,000 
Analysis ......................... 900.000 

Total.......................... $4,750.000 

D i s t r i b u t i p n o f  Program Amount by I n s t a l l a t i o n :  

1965 

NASA Headquarters...... ......... $4,750,000 

BASIS OF FUNDJEQUIREMENTS: 

Iden r i f  i c a t  ion 

1966 

$1,220,000 

2,000,000 
680,000 

850,000 

$4,750,000 

1966 

$4,750,000 

1967 - 
$1,165,000 

650,000 
2,085,000 
- 900,000 

&,800.000 - 

- 1967 

$4,800,000 

The I d e n t i f i c a t i o n  e f f o r t  is c a r r i e d  out  by NASA personnel;  s p e c i a t i s t s  
from research i n s t i t u t e s ,  u n i v e r s i t i e s  and indus t ry ;  and, by s c i e n t i s t s  and 
engineers  working f o r  NASA and NASA cont rac tors .  
i deas ,  innovat ions,  processes and techniques which appear to  have pot { m t i a l  
f o r  non-aerospace app l i ca t ion  and r e p o r t  them quickly t o  NASA Headquarters. 
These r epor t s  a r e  now coming i n  a t  t h e  rate of 1,200 per  year  and with t h e  
present  emphasis on t h e  implementation of t h e  New Technology Reporting Clause 

These personnel search f o r  
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i n  NASA contract:s t he  r a t e  of r epor t ing  is expected t o  increase .  
i d e n t i f i c a t i o n  e f f o r t  a l s o  includes t h e  i d e n t i f i c a t i o n  of incremental  advances 
i n  technology, 
i d e n t i f y  these  incremental  advances i n  technology by reviewing broad areas  of 
space research and developing s t a t e - o f - t h e - a r t  summaries, c a l l e d  Technology 
Surveys. During FY 1965, con t r ac t s  f o r  1 2  surveys were negot ia ted .  T h i s  
program w i l l  tle continued a t  about t h e  same l e v e l  during FY 1966 and FY 1967. 

The 

Research i n s t i t u t e s ,  u n i v e r s i t i e s  and p r i v a t e  companies 

Evaluat ion 

The technica l  information repor ted  t o  Headquarters is forwarded t o  a group 
of Research I n s t i t u t e s  and evaluated f o r  novel ty ,  t echn ica l  f e a s i b i l i t y  and 
relevance t o  rron-aerospace industry.  
t h e  I l l i n o i s  I n s t i t u t e  of Technology Research I n s t i t u t e .  Innovations of meri t  
a r e  then  evaluated i n  d e t a i l  by t h a t  I n s t i t u t e  and one of fou r  o the r  con t r ac to r s :  
Arthur D. L i t t l e ,  Ba te l l e  Memorial I n s t i t u t e ,  Stanford Research I n s t i t u t e ,  and 
Southwest Research I n s t i t u t e .  The product of t h i s  eva lua t ion  is a f l o g  of 
new items, processes and techniques having non-aerospace p o t e n t i a l .  T’iese 
processes a r e  then made a v a i l a b l e  i n  one of s eve ra l  publ ica t ions :  
Technology U t i l i z a t i o n  Notes, o r  Technology U t i l i z a t i o n  Handbooks. Te:h 
Br i e f s  a r e  one t o  two page b u l l e t i n s  about innovat ions,  published i n  t;iis 
format i n  order  t h a t  t he  new developments may reach t h e  p o t e n t i a l  user  a s  
quickly as poss ib le .  The Technology U t i l i z a t i o n  Reports, Notes arid Halidbooks 
a r e  more comprehensive publ ica t ions  r e s u l t i n g  from in-depth eva lua t ions  by 
research clontractors and prepara t ion  of more complete information on the  
sub jec t s  covered. Although t h e  cu r ren t  emphasis on new technology repor t ing  
i s  expected t o  increase  the  r a t e  of documents coming i n t o  the  syst:em, :he 
funding requested f o r  FY 1967 w i l l  permit cont inua t ion  of t h i s  eva lua t ion  
e f f o r t  a t  about t h e  same l e v e l  as f o r  FY 1966 and FY 1965. 

A prel iminary review is conducted by 

Tecli Briefs : ,  

Dissemination 

Dissemination a c t i v i t i e s  a r e  focused on exp lo i t i ng  the  normal channels of 
comunica t ion  t h a t  a r e  i n  ex is tence  o r  which can be developed. Two general  
techniques of dissemination a r e  employed. The f i r s t  i s  by mail ing l i s t s  
cons i s t ing  of over 8,000 i n d u s t r i a l  companies and ind iv idua ls  who rece ive  
information i n  some cases  on a l l  Technology U t i l i z a t i o n  pub l i ca t ions ,  ,md i n  
o the r s  only those i n  t h e i r  t echn ica l  a r eas  of i n t e r e s t .  
d isseminat ion is through experimental reg iona l  disseminat ion cen te r s .  The 
f i r s t  experimental regional  program was e s t ab l i shed  i n  January,  1962, v i t h  
t h e  Midwest Research I n s t i t u t e  (MRI) at Kansas C i t y ,  Missouri .  MRI hat; 
employed a broad, general ized approach i n  disseminat ing ideas  and innovations 
t o  over 1,000 i n d u s t r i a l  f i rms i n  t h e  Midwest a rea .  During FY 1967, MIL1 
w i l l  continue the bas i c  program and develop new programs f o r  working more 
c lose ly  wi th  t’ae Midwestern indus t ry  on a problem so lv ing  b a s i s ,  using 
computer support  from t h e  Aerospace Research Applications Center (ARAC:l a t  
Indiana Universi ty .  This cen te r  was e s t ab l i shed  i n  January, 1963. It o f f e r s  
t h r e e  bas i c  s e rv i ces :  (1) I n d u s t r i a l  Applicat ions Service,  a weekly d:.s- 
semination t o  (companies of t he  Technology U t i l i z a t i o n  publ ica t ions  with 
follow-up app:Lications engineering s e r v i c e ,  (2) Se lec t ive  Disseminatiori Service,  

The second f o m  of 
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a bi-weekly computer read-out of t h e  new addi t ions  t o  t h e  NASA magnetic tapes  
t o  provide c.ompanies with cu r ren t  announcements of items coming i n t o  t h e  
information slysitem; and, (3) Retrospect ive Search Service,  which a r e  responses 
t o  s p e c i a l  t echn ica l  ques t ions ,  accomplished by computer searching of t he  
e n t i r e  f i l e  clf NASA documents (now t o t a l l i n g  approximately 200,000 items).  
During FY 1964 and FY 1965, s i x  Centers i n  add i t ion  t o  MRI and ARAC were 
es tab l i shed .  Ilhese are a t  Wayne S t a t e  Universi ty  (Det ro i t ) ;  t h e  Universi ty  
of Pi t tsburgh;  Universi ty  of Maryland; Southeastern S t a t e  College a t  Durant, 
Oklahoma; t h e  North Carol ina Science and Technology Research Center;  and t h e  
Universi ty  of' New Mexico. These Centers a r e  serv ing  over 120 member 
companies wi th  more than  3,000 f i rms rece iv ing  some degree of s e rv i ce .  
year  1967 funds w i l l  be used t o  support  cur ren t  programs a t  these  Centers 
with appropri .ate modif icat ions and improvements; and a l s o  provide support  f o r  
s eve ra l  p i l o t  p r o j e c t s  with o the r  agencies.  I n  add i t ion ,  two new experimental 
disseminatior.  cen te r s  a r e  planned. 

F i s c a l  

Analysis 

I n  recogni t ion  of t h e  much broader impact of NASA programs than simply 
t h a t  of a major one i n  advancing sc ience  and technology, support  is given t o  
a study program t o  analyze t h e  impact of t h e  space program on t h e  reg iona l  and 
l o c a l  economy, and on i n d u s t r i e s ,  p r i v a t e  i n s t i t u t i o n s  and d i f f e r e n t  types of 
manpower. The p r i n c i p a l  a i m  here  i s  t o  have researchers  assist  i n  c h a r a c t e r i z i i g  
NASA's impact as it has a f f ec t ed  t h e i r  regions and t o  develop analyses  which 
lead  t o  cons idera t ion  of improved p o l i c i e s  w i th in  t h e  c o n s t r a i n t s  of ex i s t ing  
l e g i s l a t i o n .  Under one g r a n t ,  f o r  example, a study is  being made of the 
d i s t r i b u t i o n  of subcont rac ts  under t h e  Gemini program, reg iona l  d i f f e rences  
i n  t h e  d i s t r i b u t i o n  of NASA and t h e  o the r  Federal  expendi tures ,  t h e  r 3 l e  of 
Defense/Space programs i n  t h e  na t iona l  economy, and t h e  supply arid denand f o r  
s c i e n t i f i c  manpower. These and similar s t u d i e s  w i l l  be conducted during 
FY 1967 tlo enhance NASA's understanding of t h e  implicat ions of t h e  space 
program. 

A recogni t ion  of  t h e  need t o  so lve  c r i t i c a l  management problems an3 
possibly t o  develop wholly new techniques f o r  managing such a l a r g e  alid complex 
research  and development e n t e r p r i s e  as t h e  NASA l e d  t o  t h e  support  of s tudy 
areas  t h a t  include t h e  organiza t ion  and management of l a r g e  R&D proje:ts ,  t he  
d i v e r s i f  iled ro l e s  of  t h e  research d i r e c t o r ,  t h e  government - indus t ry  cont rac t ing  
system, condi t ions under which t h e  t r a n s f e r  of new technology takes  p lace  i n  
t h e  economy, and top  l e v e l  po l i cy  and decision-making i n  l a rge  R&D orzaniza-  
t i o n s .  During EY 1967 NASA w i l l  continue t o  support  a modest program of 
research  on such management problems, t h e  s o l u t i o n  of which w i l l  promote 
increased management e f f i c i ency  both w i t h i n  t h e  agency and wi th in  tho,se 
i n d u s t r i e s  with whom NASA has con tac t s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 A L  BUDGET ESTIMATES 

(Dollars in thousands) 

1 N F A R F S T  C I T Y  

I 
. - . _ - - - , , , - - . . , . -, -. , NASA INSTALLATION COGNIZANT PROGRAM OF FILL 

ace bcience and 
i LUM I I V ~  vr I R 3 b  m L L n I  1 F-OR INSTA_LLATION 

The Jet  Propulsion Laboratory (JPL) i s  a government- 
owned research and development 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 under a cont rac t  with 
the  National Aeronautics and Space Administration. 
Laboratory c a r r i e s  out research programs and unmanned 
lunar  and p lane tary  space p ro jec t s  f o r  NASA, and 
conceives and executes advanced development and exper i -  
mental engineering inves t iga t ions  t o  fu r the r  the 
technology required f o r  t he  na t ion ' s  space program. 

The 

CURRENT Y E A R  
PROJECT L I N E  I T E M  

U t i  l i t  ies I n s  t a l l a  t i  ons 350 2,000 5,658 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

UTILITIES INSTALLAT ION 

AUTHORIZATIOI~~INE ITEM: J e t  Propuls ion Laboratory 

PROGRAM OFFICEFOR THE PROJECT: Off ice  of Space Science and Appl ica t ions  

LOCATION OF :PROJECT: Pasadena, Los Angeles County, C a l i f o r n i a  

COGNIZANT NASAINSTALLATION: J e t  Propuls ion Laboratory 

TYPE OF CONSTRUCTION PROJECT : 

FUN DING : 

Extension 

FY 1966 and P r i o r  Years $3,308,000 

FY 1967 Estimate 3 50,000 

Tota l  Funding Through J?Y 1967 $3,658,000 

PROJECT COST-ESTIMATE : 

Tota l  
c o s t  

Unit  of Unit 
c o s t  Measure Quant i ty  - 

Land Acquis i t ion  

@50,000 Cons t r u  c ti=, 

-- 276,985 Road "CIIJxtension 

131,133 Grading and paving Sq. F t .  
Sidewalks, curb 

and g u t t e r  Sq. F t .  
S t r e e t  l i g h t s  Each 
Sani ta ry  sewers and 

storm d ra ins  LF 
Power and communi- 

c a t i o n s  LF 
Under @,round u t i  1 i t  i e  s LF 

71,200 $1.84 

4,896 
19 

.69 
789.81 

3,378 
15,006 

830 14.58 12,092 

3,440 
1,317 

23.89 
25.20 

82,187 
33,189 

- 73,015 Mesa Road 

Grading and paving Sq. F t .  
Storm. d ra ins  LF 

37,000 
240 

1.74 
35.98 

64,380 
8,635 
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Unit of Unit  To ta l  
Measure c o s t  - c o s t  Q u a n t i t y  - 

--- None 

TOTAL - g50.000 

--- --- F a l l o u t  Shel.ter (Not - 
f e a s i b l e )  

PROJECT PURPOSE; : 

This prOpCtS€!d p ro jec t  w i l l  provide a new east-west road and a roac t o  the  
Mesa. 

PROJECT ESC:E:II’TION : 

This  project: w i l l  complete the  main east-west road and extend a rcad  t o  thle 
research and development f a c i l i t i e s  loca ted  on t o p  of t he  Mesa on  Laboratory 
grounds. 

-- Road C: - €Load C w i l l  be extended from i t s  present  te rmina t ion  south of 
bu i ld ing  1-25, t o  t h e  i n t e r s e c t i o n  with road D and t h e  e a s t e r n  entra!nce t o  
the Laboratory a t  t he  br idge across  the  Arroyo. A s  p a r t  of t h i s  p r o j e c t  
i t  w i l l  h e  necessary t o  demolish bui ld ings  65 and 204 and move the e l e c t r i c  
substacticin A which are i n  the  path of t h e  road extension.  

The mater:.al.s processing equipment previously housed i n  bu i ld ing  (15 i s  now 
i n s t a l l e d  i n  bui ld ing  157 and the  reduct ion  i n  on-Lab propuls ion systems 
t e s t i n g  has r e l eased  bui ld ing  204 f o r  removal i n  accordance with the  
demolit ion p lan  which encompasses the  o r i g i n a l  temporary s t r u c t u r e s  which 
were t.he dominant bu i ld ings  i n  the immediate pos t  w a r  era. 

Road to bklti - This  road w i l l  be a cont inua t ion  of t he  road t o  the one 
m i l l i o n  g ~ l l o n  water s torage  tank b u i l t  under the  FY-65 u t i l i t y  program. 
The road w i l l  terminate  i n  the  v i c i n i t y  of t he  spacec ra f t  antenna range 
f ac i 1 i. t y  . 

PROJECT JUSY[F:ICATION : 

The present  east-west road i s  inadequate t o  handle the  on-Laboratclry bus 
and t ruck  t r a f f i c .  The extension of road C w i l l  alleviate! t h i s  t r a f f i c  
congestion. Construct ion of t he  road w i l l  a l s o  al low t h e  Laboratory t o  
rehabi1i t :a te  the  e x i s t i n g  u t i l i t i e s  i n  the  area. 

The unustiial working hours of t e n  requi red  of Laboratory personnel during 
var ious  pharies of spacecraf t  antenna t e s t i n g  and o t h e r  ac t : i v i t i e s  po$,es a 
potent ia l .  cormunity r e l a t i o n s  problem s ince  a l l  t ruck  and au to  t r a f f i c  must 
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flow through t h e  adjoining r e s i d e n t i a l  area and enter  the government property 
v i a  an easement. 
to the water tamk w i l l  diminish t h i s  problem a s  w e l l  a s  promote a more e f -  
f i c i e n t  Laborat.ory operation.  

The proposed 1 ,400-foot  extens ion of the e x i s t i n g  roadway 

ESTIMATED FUpJE YEAR FUNDING FOR THIS PROJECT: $2,000,000 over the next 
f i v e  years .  
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FISCAL YEAR 1967 ESTIMATES 

L O C A T I O N  PLAN 



N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19- BUDGET ESTIMATES 

(Dollars in  thousads)  

i ~ ~ ~ 6 ; : - A ~ d ~ ~  'F9F-Rf.g 2FF:CE 1 LOCA.T!ON OF !NST.ALLAT!OU I COLlNTY I NEAREST CITY 

i I N A S A  I N S T A L L A T I O N  

1 
1 rUM I N 3  I ALLL) t I V R  

John F. Kennedy I Merritt I s land ,  

TOTAL CAPITAL INVESTME r I (Including N A S A d m e d  Land) (aa of June 30, 1%5 ) 

Space Center. NASA 1 Manned SDace F l i g b t  i Flor ida  

The Center conducts ove ra l l  planning and superv is ion  of 
the in t eg ra t ion ,  t e s t ,  checkout, and launch of NASA 
space vehicle  systems a t  the Eastern Test Range (ETR) 
and Merritt I s land ,  and provides support  s e rv i ces  f o r  
a l l  NASA elements located i n  the a rea .  

INSTALLATION MISSION 

$ 561,762.0 

PROJECT LINE ITEM 

Launch Complex 39 
Extension t o  Cent ra l  Supply Complex 
Addition t o  KSC Headquarters Building 
U t i l i t y  I n s t a l l a t i o n s  - MILA 
Modifications t o  Launch Complex 17 
Modifications t o  Launch Complex 12 

ALL OTHER PROJECTS 
-I 
c. TOTALS 
I 

NASA FORM 1029 (REV. J U N  65) PREVIOUS EDITIONS A R E  OBSOLETE. 
Includes work in process.  

C O G N I Z A N T  
OFFICE 

MSF 
MSF 
MSF 
MSF 
S SA 
SSA 

FY 1 9 6 1 ~ ~ ~ ~  
C U R R E N T  Y E A R  

418,435.9 
5 , 857 .O 
9,097.5 

179.0 
1,921.0 
1,283.0 

388,359.6 

825 , 133.0 

FY 19 67 F U T U R E  YEARS 
(Eatlmsted)  ( E a t h a t e 4  

29,500 .O - 
600.0 - 

3 , 500 .O - 
2,897 .O - 

740 .O 6,000 .O 
639.0 5,000 .O 

I 

37,876.0 f: 

TOTAL 
A L L  Y E A R S  
(Eatlmated) 

447,935.9 
6,457.0 

12,597.5 
3,076.0 
8,661.0 
6,922.0 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 17 

AUTHORIZATION-QNE ITEM: 

PROGRAM OFFIC_E,OR THE PROJECT: 

John F. Kennedy Space  Center 

Office of Space  S c i e n c e  and A p p l i c a t i o n s  

LOCATION OF PF.OJECT: 

COGNIZANT NAS!k>.NSTALLATION: 

Cape Kennedy , Brevard County , F l o r i d a  

John F. Kennedy Space  Center 

TYPE OF C0NS'I'~':TION PROJECT: Alteration 

FUNDING: 

FY 1966 a n d  Prior Years $1,921,000 

FY 1967 Es1:iolate 740,000 

T o t a l  F'unc1:ing Through FY 1967 $2 ,661,000 

PROJECT COST IZSTIMATE: 

Land Acqu !is i t  ion 

Cons t r u c  t:t(z 
Blockhouse  modif icat ions 
Guided p la t form ho i s t  

Equipment  

Long- l ine  ( cab le  
rep lac emlen t 

Pneumatic c o n s o l e s  
r e p l a c e m e n t  

Design 

F a l l o u t  S'hel ter 

Unit  of 
Measure Quant i ty  

--- LS 
Each 2 

LS 

LS 

U n i t  
cost - 
-e- 

$135,000 
50,000 

315,000 

190,000 

--- 
--e 

T o t a l  
cost - 

<;235,000 

135,000 
100,000 

!;505,000 

315,000 

190,000 

--- 
-0 - 

i740,OOO 
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PROJECT PURPOSE: -- 
To upgrade the present  launch complex t o  provide the  cont inuing supliort 

necessary f o r  the mult i -s tage Delta Launch Vehicle and spacecraf t .  

PROJECT DESCRLPTLON: 

The Blockhouse w i l l  be s t r u c t u r a l l y  modified t o  be completely b l a s t -  
r e s i s t a n t  In accordance with A i r  Force Eastern T e s t  Range requirements 
e f f e c t i v e  usa’ble f l o o r  space during a launch operat ion w i l l  be increased by 
650 square f e e t ,  t o  a 2,700 square foo t  area. The d iv id ing  w a l l  i n  the  
c e n t r a l  operat ions a rea  w i l l  be removed t o  allow non- re s t r i c t ive  viewing i n  
t h i s  area. 
e f f e c t i v e  space u t i l i z a t i o n .  

The 

Ground Support Equipment w i l l  be arranged f o r  b e t t e r  and m o r e  

The long-l ine instrumentat ion,  power and con t ro l  cab les  routed between the  
Blockhouse terminal board and the  launcher terminal board a t  each of tjie two 
pads w i l l  be  replaced wi th  molded mois ture- res i s tan t  multiconductor cables .  

The four  pneumatic consoles located near  the  base of each of the  l a m c h e r s  
and numerous secondary panels  on the  v e h i c l e  s e rv i ce  towers w i l l  be reiplaced 
by one cen t r a l  console a t  each launch pad f o r  the  opera t iona l  con t ro l  of all 
ni t rogen  and helium purging,  p re s su r i za t ion  and checkout of the  a t t i t u d e  
con t ro l  systenis. These c e n t r a l  consoles w i l l  be weatherproofed and equipped 
with cont ro ls  t h a t  may be operated remotely from the  Blockhouse. 

One guided p1.atform h o i s t ,  t o  opera te  between the  ground and t en th  l e v e l ,  
w i l l  be a t tached  t o  t h e  e x t e r i o r  of each of t h e  two launch v e h i c l e  s e rv i ce  
towers. The h o i s t s  w i l l  be used t o  l i f t  spacecraf t  and support  equiprent  
t o  the  upper platform l eve l s .  

PROJECT JUST1:lp ICATION : --- 
Launch Conipltzx 17  a t  Cape Kennedy w a s  constructed i n  1957 f o r  the  ‘IHOR 

missile progrmn,, The se rv ice  s t r u c t u r e s  have been modified by t h e  A i r  Force 
and NASA t:o accommodate var ious  upper s t age  and spacec ra f t  conf i g u r a t l  ons 
s ince  the  fiI::jt app l i ca t ion  of the  THOR booster  t o  space mission use  In  1959. 
To d a t e  102 1.i~unchings have been conducted from t h i s  complex. Present and 
f u t u r e  spacec.caft missions including communications satel l i tes ,  weather 
sa te l l i t es ,  IExpZorers , Pioneer , Orbi t ing  Solar  Observatories , Biosatel  l i t e s ,  
and o ther  sc:Lentific and app l i ca t ions  spacec ra f t  w i l l  r equ i r e  continued usage 
of t h i s  comp:tex f o r  a t  least a minimum of seven years  with an annual launch 
rate of ten tto twelve missions. 

The requirements f o r  add i t iona l  instrumentat ion equipment and a s s o c i a t e  
opera t ing  peicsonnel make i t  mandatory t h a t  t he  b l a s t - r e s i s t a n t  area of the  
blockhouse be expanded t o  meet launch and hazardous opera t ion  requirements. 
Removal o f  the  #dividing w a l l  and rearrangement of the  Ground Support Kquip- 
ment w i l l  a l low maximum opera t iona l  f l e x i b i l i t y .  



Most of the  long l i n e  cables  between the  blockhouse and the launch pad 
were instal.let1 i n  1958. Prolonged exposure t o  the  atmosphere, constant. usage 
and b l a s t  damage e f f e c t s  have caused d e t e r i o r a t i o n  t o  such an ex ten t  t h a t  
leakage r e s i s t a n c e  is a t  an unacceptable low l eve l .  Fur ther ,  numerous 
s p l i c e s  and rt!pairs have made the  long l i n e  cables  u n r e l i a b l e  f o r  c r i t i c a l  
c i r c u i t s .  I f  the r e l i a b i l i t y  of the  instrumentat ion c i r c u i t r y  i s  t o  bt: 
maintained,  it i s  mandatory t h a t  the  long l i n e  cables  be replaced. 

Exis t ing  pnfeuinatic consoles have been i n  se rv i ce  s ince  1958 and are badly 
worn and corrol3ed. These consoles ,  which p l ay  a major func t iona l  r o l e  i n  
checkout and Launch of the  Delta Vehicle, have had an abnormally high r a t e  of 
f o r t y  t o  f i f t :p  f a i l u r e s  pe r  year.  The i n s t a l l a t i o n  of a s i n g l e  console on 
each launch pad w i l l  provide a c e n t r a l  u n i t  of much higher  r e l i a b i l i t y ,  
e l imina t ing  assoc ia ted  panels  loca ted  on the  v e h i c l e  s e rv i ce  towers and 
thereby reducing the  present  complement of opera t ing  personnel.  

The p resen t  h o i s t  system on the  launch v e h i c l e  s e rv i ce  towers i s  prLmarily 
a f r e e  f a l l  s'ystem r e a t r i c t e d  by hand-operated guide l i n e s .  This sys t em does 
no t  provide a p o s i t i v e  means t o  con t ro l  the  motion of equipment which Is i n  
t r a n s i t ;  t h e  equipment i s  sub jec t  t o  damage from s t r i k i n g  aga ins t  the  tower. 
This h o i s t  system can not  be operated under wind condi t ions  i n  excess >f 15 
knots.  The proposed h o i s t  system w i l l  be operable  under much greater 'Jinds 
and w i l l  provide a con t ro l l ed  mode f o r  ho i s t ing  equipment and spacecraEt t o  
the  var ious  platform l e v e l s .  
components w i l l  be provided. 

Greater s a f e t y  t o  spacec ra f t  and equipmeat 

ESTIMATED FUTURE. --- YEAR FUNDING FOR THIS PROJECT: $6,000,000 
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LC 17A 

JOHN F. KENNEDY SPACF CENTER, NASA 

FISCAL YEAR 1967 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX NO. 17 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 12 

AUTHORIZA'L'I01~ LINE ITEM: John  F. Kennedy Space C e n t e r  

PROGRAM OFFICE FOR THE PROJECT: O f f i c e  of Space S c i e n c e  and App l i ca t i . ons  

LOCATION OF I? RQJECT: Cape Kennedy, Brevard  County ,  F l o r i d a  

COGNIZANT NASA INSTALLATION: John  F. Kennedy Space C e n t e r  

TYPE OF CONST@ZTION PROJECT: A l t e r a t i o n  

FUNDING: 

FY 1966 and :Pr ior  Years $1,283,000 

FY 196'7 E:; t h a t e  639,000 

T o t a l  Funding  Through FY 1967 $1.922.000 

PROJECT COST --- ES'TIMATE : 

Land A c q u i s i t i o n  

C o n s t r u c t  i o n  

B 1 ocltho use mod i f  i ca t  i o n s  
V e h i c l e  anld t r a n s f e r  

room sir -c ond i t i  on ing  

Eq u i pme n t 

O p e r a t i o n a l  communicat ion 
Ope ris t i ona 1 t e le  v i s  i o n  

U n i t  of 
Measure 

--- 

LS 

LS 

LS 
LS 

L o n g - l i n e  c a b l e  r ep lacemen t  LS 

- -- Des ign  

--- Fa 1 1 o u t  S.he 1 te r  

U n i t  
Quan t  it y c o s t  

--- $143,285 

--- 76,715 

--- 11,345 

--- 31'7,655 
--- 90,000 

--- --- 
TOTAL 

T o t a l  
c o s t  

--- 
&!20 ,000 

143,285 

76,715 

&19,000 

11,345 
90,000 
,317,655 

- - -  
-0 - 

$j39,000 

- 
- 

CF 4-26 



PROJECT PURPOSE: --. 

This p ro jec t  w i l l  provide needed improvements t o  the launch complex f o r  
the mult i -s tage Atlas Agena Launch Vehicle and Spacecraf t .  

PROJECT DESCRIPTION: 

I n  the Blockhouse Area, the  i n t e r i o r  w i l l  be modified t o  permit the r e l o c a -  
t i o n  and rearrangement of ground support  equipment (GSE) w i th in  the con t ro l  
areas; the observat ion area w i l l  be enlarged f o r  complete sepa ra t ion  from the 
mission operat ing area; and, an emergency source of a i r  w i l l  be in s t a ! l ed .  

A t  the  Launch Pad, the e x i s t i n g  a i r -condi t ion ing  u n i t s  support ing the  
launch vehic le  a i rborne e l e c t r o n i c  pod cool ing system, the t r a n s f e r  room, and 
the  instrumentat ion compressor , br ine  c h i l l e r ,  h e a t  exchanger, and coildenser 
u n i t  which make up the launch vehic le  a i rborne  e l e c t r o n i c  pod cooling system 
are t o  be replaced with a s e l f  -contained, weatherproof , corros ion  res2.s t a n t  
u n i t .  The e x i s t i n g  marginal capac i ty  15 ton  and 10 ton  air-conditioni.ng 
u n i t s  now used i n  the t r a n s f e r  and ins t rumenta t ion  rooms are t o  be replaced 
with modern and e f f i c i e n t  package un i t s .  These u n i t s  w i l l  be designed t o  
meet the required demands and w i l l  u t i l i z e  e x i s t i n g  duct  work. 

The e x i s t i n g  Operat ional  Te lev is ion  System cons i s t ing  of four  cameras and 
four  monitors i s  t o  be supplemented t o  provide a more e f f i c i e n t  systeri  con- 
s i s t i n g  of: 

Seven t e l e v i s i o n  camera i n s t a l l a t i o n s  wi th  pan, t i l t  and zoomer sytitem 
c a p a b i l i t i e s  t o  be located a t  the  present  camera mounts; and nor th  of 
the LO;! Storage Area and a t  the  spacec ra f t  l eve l s  on the Umbilical 
Tower and on the Launch Service Tower. 

Seven 21-incli monitors located i n  the blockhouse. 
A c e n t r a l  cont ro l  console i n  the blockhouse. 
Associate  interconnect ing cables .  

Exis t ing  intercommunication s t a t i o n s  are t o  be modified by the add i t ion  of 
an off  on sw:itclz p lus  connecting cables  t o  include the  capab i l i t y  of : t ide 
tone t ransmission.  

The e x i s t i n g  long-l ine ins t rumenta t ion ,  power, and con t ro l  cables  hetween 
the terminal  boards i n  the  blockhouse and the  terminal  board a t  t he  launch 
pad are t o  be  removed and replaced with molded, mo i s tu re - r e s i s t an t  , m i i l t i -  
conductor calile:;. One hundred f i f t y  cables  w i l l  be involved. 
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PROJECT JUS'CEICATION: 

Launch Complex 12,  constructed i n  1957 t o  support  the  A i r  Force dcvelopmerit 
of the sing:Le-:;tage Atlas Weapons system, has undergone ex tens ive  modif icat ions 
as the  multi- -s tage A t l a s  Agena vehic le  developed. The following modj.ficatioris 
are needed to provide cont inuing support .  

The proposed observat ion area, while permi t t ing  b e t t e r  viewing, wi 11 
res t r ic t  the movement of personnel  and l i m i t  i n t e r f e rence  with launck 
opera t  ions.  

The present  cont ro l  system w a s  designed f o r  opera t iona l  modes connected 
with the A t l a s  weapons system with add i t iona l  consoles and equipment t o  
support  increas  ing opera t iona l  requirements located i n  any ava i l ab le  space i n  
the  con t ro l  a rea .  The advance of t he  A t l a s  Agena programs makes i t  necessary 
t h a t  t he  e x i s t i n g  equipment be re loca ted  t o  permit m a x i m u m  u t i l i z a t i o n  of 
space and increased e f f i c i e n c y  during launch operat ions.  

The i n s t a l l a t i o n  of a more r e l i a b l e  emergency a i r  system i n  the blockhouse 
i s  p a r t  of a p lan  f o r  preparedness i n  the  event  of a d i s a s t e r .  No method i s  
ava i l ab le  t o  p red ic t  the  maximum dura t ion  of a poss ib le  d i s a s t e r ,  A t  p r e s e n t ,  
emergency a i r  i s  provided by po r t ab le  a i r  packs, which have a l imi ted  capac i ty  
and are considered inadequate.  The proposed system w i l l  insure  t h a t  P source 
of a i r  w i l l  b e  a v a i l a b l e  f o r  long du ra t ion  and w i l l  provide a means f x  
gauging low capaci ty  due t o  prolonged use or  leaks.  

The eight-year-old a i r -condi t ion ing  systems a t  t h e  launcher have only 
marginal capac i ty  t o  m e e t  p resent  system demands. Equipment componeni:s have 
been corroded by atmospheric elements , with annual maintenance cos t s  iiveraginp, 
$15,000 t o  $:213,000. Component obsolescence has made i t  both d i f f i c u l t  and 
expensive t o  obtain replacement p a r t s .  I n s t a l l a t i o n  of the  new a i r -condi t ion-  
ing  s y s t e m  will  p e r m i t  more e f f i c i e n t  and economical opera t ions  and w i l l  
f u l f i l l  pi:ese;it and pro jec ted  system requirements.  

The present  opera t iona l  t e l e v i s i o n  system, designed and i n s t a l l e d  j n  1956, 
i s  inadequate t o  monitor mult i -s tage Atlas Agena operat ions and does r,ot pro- 
vide surve i l l .~mce  of e i t h e r  spacec ra f t  o r  l i qu id  oxygen loading operat ions.  
The proposied system w i l l  provide the coverage needed f o r  mult i -s tage 1,ehicle 
operat ions arid permit monitoring of spacec ra f t  l e v e l  opera t ions .  

The present: intercommunication system permits dua l  recept ion ,  but cnly 
s i n g l e  t ransmission.  The console opera tor  now has t o  leave h i s  main l i n e  of 
communications with the t es t  conductor t o  t ransmi t  with another  panel  monitor. 
During the crj.ti.ca1 countdown per iod ,  t he  p o s s i b i l i t y  of missing a cormand o r  
r e p o r t  from the  t e s t  conductor could have a se r ious  e f f e c t  on a launch. By 
modifying the present  system t o  permit s ide- tone  t ransmission,  t he  opera tors  
w i l l  no t  have t o  change s t a t i o n s  t o  t ransmi t .  
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Exis t ing  Lotig-line cables  were severe ly  damaged by a 1958 pad m i s s i l e  
explosion and were made opera t iona l  by ex tens ive  s p l i c i n g .  Leakage r e s i s t a n c e  , 
due t o  atmospheric exposure , i n s u l a t i o n  d e t e r i o r a t i o n  and the numerovs s p l i c e s ,  
has l imited the use of the major i ty  of the cables  t o  less r e l i a b l e  instrumen- 
t a t i o n  c i r c u i t s .  Ex i s t ing  cable  conf igura t ions  make i t  more f e a s i b l e  t o  
rep lace  the ent . i re  cable  i n s t a l l a t i o n .  Based on known complex usage and the 
severe l imi t a t ions  of the present  system, a new cable  i n s t a l l a t i o n  t o  maintaiin 
instrumentat ion r e l i a b i l i t y  i s  mandatory. 

ESTIMATED FUZIIRE YEAR FUNDING FOR THIS PROJECT: $5,000,000 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 6 7  BUDGET ESTIMATES 

INSTALLATION MISSION 

The basic mission of the Station is  to  prepare, assemble, 
and launch sc ient i f ic  experiments, achieve the desired 
position, and velocity i n  space, track and acquire and 
record the data sought. These data are processed, 
analyzed, and reduced t o  meaningful form. 

P E R S O N N E L  S T R E N G T H  FY 1 9 6 5  FY 1 9 6 6  FY 1 9  67 
NASA PERSONNEL ( E n d o f  Year) 555 5 30 5 30 
CONTRACTOR AND OTHER PERSONNEL 254 355 430 

TOTALALLPERSONNEL 80 9 885 9 60 
L A N D  NO. ACRES 

NASA-OWN ED 6,561 
OTHERGOVERNMENT AGENCY-OWNED 

NON-FEDERAL (Leaaea, eaaemsnta) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
llncludfng NASA-Omed t a n @  (sa o f  June 30, 19 65 ) 

PROJECT L I N E  ITEM 

9 
6,570 

$ 75 * 323 

Rocket Storage Magazine 

ALL OTHER PROJECTS 

c3 r 
F 

TOTALS 

NASA FORM 1029 (REV. JUN 651 

tL * inciudes work in process. 
PREVIOUS EDITIONS ARE OBSOLETE. 

COGNIZANT 
OFFICE 

SSA 

F Y  1 9 5 9 T H R U  
C U R R E N T Y E A R  

10 

T O T A L  
A L L  (Eaifrnsied) YEARS 

215 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

ROCKET STORAGE MAGAZINE 

AUTHORIZATIONLINE ITEM: Wallops S t a t i o n  

PROGRAM OFFKEFOR THE PROJECT: Office of Space  S c i e n c e  a n d  A p p l i c a t i o n s  

LOCATION OF PROJECT: Wallops S t a t i o n ,  Accomack County, V i r g i n i a  

COGNIZANT NASAINSTALLATION: Wal lops  S t a t i o n  

TYPE OF CONSTgCTION PROJECT: New 

FUNDING: 

FY 1966 a n d  P r i o r  Years 

FY 1967 Estimate 205,000 

$10,000 

T o t a l  Funding Through FY 1967 $2 15.000 

PROJECT COST-ESTIMATE: 

Unit of 
Measure 

Land A c q u i s i t i o n  --- 
Construction 

S i t e  improvement 
U t i l i t i e s  
B u i l d i n g  

LS 
LS 

Sq. F t .  

Equipment, e-- 

--- Design 

F a l l o u t  S h e l t e r  (Not f e a s i b l e )  --- 

Unit 
cost - 
--- 

$30,590 
28 ,9  10 

12.13 

--.. 
--- 
--- 

T o t a l  
cost 

--- 
- $205,000 

30,590 
28,910 

145,500 

--- 
--- 

None 

$205.000 

- 
- 
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PROJECT PURP(,SE;: 

This f a c i l i t y  w i l l  provide approximately 12,000 square f e e t  o f  add i t iona l  
enclosed magazine space f o r  the  s to rage  of so l id -p rope l l an t  rocke t  motors, 
increas ing  t h e  Wallops S t a t i o n  s to rage  c a p a b i l i t y  from 20,000 t o  3 2 , 0 3 0  
square f e e t .  

PROJECT DESCRIPTION: 

This 12,000 square f o o t  s to rage  bui ld ing  w i l l  be loca ted  i n  the  Wallops 
S t a t i o n  main base magazine area n o r t h  of t h e  landing s t r i p  s u i t a b l y  i s o l a t e d  
from e x i s t i n g  magazines and populat ion i n  accordance wi th  the  q u a n t i t p  
d i s t ance  c r i t e r i a  f o r  explosive s torage .  Convenient access t o  the  Wallops 
S t a t i o n  a i r p o r t  w i l l  be provided t o  accommodate a i r  d e l i v e r y  and shipping of 
boos te rs  and assembled v e h i c l e  systems such as Scout. Provis ion of h e a t ,  
i n s u l a t i o n  an3 forced v e n t i l a t i o n  w i l l  be  included i n  o rde r  t o  maintain the  
s to rage  temperature environment between 50° and 90' Fahrenheit .  S u i t a b l e  
doors ,  access  road,  l i g h t i n g ,  alarm systems and l i gh tn ing  a r r e s t o r s  w:-ll be 
incorpora ted ,  

PROJECT JUSTIFICATION : --- 
High perfoirmance s o l i d  p rope l l an t  formulat ions used i n  sounding rocke t s  

and Scout Launch Vehicle s t ages  such as the  Algol, Castor I and 11, t h e  X-254,, 
X-258, X-259,, Lance,Aerojet Jr.,  and Alcor motors r e q u i r e  s to rage  between 
50' and 90' Fahrenhei t  i n  order  t o  guarantee t h e i r  r e l i a b i l i t y  and rep eat- 
a b i l i t y  of' performance. 

The o r i g i n a l  environmentally con t ro l l ed  s to rage  magazine cons t ruc ted  i n  
1962 and t h e  ad jo in ing  s to rage  shed t o t a l i n g  20,000 square f e e t  of s t c r age  
space are no 1.onger capable of meeting t h e  f u l l  s to rage  requirements because 
of t he  increased use of the higher performance rocke t  motors which must be 
maintained a t  a f a i r l y  cons tan t  temperature. Th i s ,  coupled wi th  the s i n g l e  
po in t  assembly and checkout of t he  Scout Launch Vehicle,  has increased the  
Rocket Storage Magazine area requirement t o  approximately 32,000 square 
f e e t .  A n  inventory l e v e l  of approximately 85 boos ters  and seve ra l  assembled 
Scout Launch L'ehicles on t r anspor t e r s  are involved. 

ESTIMATED FUTURE --- YEAR FUNDING FOR THIS PROJECT: None 

CF 1.1-4 
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WALLOPS STATION 
FISCAL YEAR 1967 ESTIMATES 

ROCKET STORAGE MAGAZINE 

SECTION ' A  - A 
SCALE, I,#.* I'-O' 

FOUNDATION P L A N  
SCALE.  I/*.*I:O. 



4 

!
-
-
-
-
A

 

CF 
11-53 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

VARIOUS LOCATIONS 

Page N o .  - 
S u ~ a r y .  ....................................................... CF 12-1 

Off ice  of  Itanned Space F l i g h t  P r o j e c t :  

F a c i l i t i e s  f o r  S-IVB s t age  program........................... CF 12-2 

Off ice  of Space Science and Applicat ions P r o j e c t s :  

Launch v e h i c l e  service tower.. .............................. CF 12-7 

Aerobee 350 launch f a c i l i t y  ................................. 
Spin teal: f a c i l i t y .  ......................................... 
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Off ice  of ::racking and Data Acquis i t ion  P r o j e c t :  
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NATIONAL AERONAUTICS A N 0  SPACE ADMINISTRATION 

INSTALLATION MISSION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

P E R S O N N E L  S T R E N G T H  

FISCAL YEAR 1 9 6 7  BUDGET ESTIMATES 

L A N D  

..L .--e- -*-., U A C A  I N Z T A t  I ATION i COGNIZANT PROGRAM OFFICE i LWCATlUN UF INSTALLATION 1 COUNTT , m c n n c a ,  b, I 1 

I I I I FOR INSTALLATION 

NO. ACRES 

FY 1 9 6 2 1 ~ ~ ~  
EURRENT YEAR 

NASA PERSONNEL ( E n d o f  Yead 

CONTRACTOR A N D O T H E R P E R S O N N E L  I 

FY '1967 
(Estimated) 

11,496.2 
145.0 
60.0 
38.0 

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 

1,100 .O 
2,443.0 
1,200.0 

745.0 

NON-FEDERAL (Leases.  e a O W t l M l O J  j Not 
TOTAL LAND I Applicable 

- 
N U L  

TOTAL CAPITAL INVESTMENT+ 1 flncludlne NASA-Owned Land) [as of June 30. 1965 ) I ' 
PROJECT L I N E  I T E M  

F a c i l i t i e s  fo r  S-IVB Stage Program 
Launch Vehicle Service Tower 
Aerobee 350 Launch F a c i l i t y  
Spin T e s t  F a c i l i t y  
Water Di s t r ibu t ion  and Sewage Disposal 

Sys tern 

~~~ 

cl ALL OTHER PROJECTS 
r 
F 
N 
I 

TOTALS 

NASA FORM 1029 (REV. JUN 651 PREVIOUS EDITIONS ARE OBSOLETE. 

Includes work i n  process .  

COGNIZANT 
O F F I C E  

MSF 
SSA 
SSA 
SSA 

TDA 146.0 I 990.0 

I 
I 

FUTURE YEARS 
(Est imated)  

T O T A L  
A L L  [Estlrnsled) YEARS 

12,596.2 
2,588.0 
1,260 .O 

783.0 

1,136.0 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

LAUNCH VEHICLE SERVICE TOWER 

AUTHORIZATION &[NE I T E M :  Various Locations 

PROGRAM OE'FI(~~FOR THE PROJECT : 

LOCATION OF I!IW,JECT : 

COGNIZANT NA!iA 'INSTALLATION : John F. Kennedy Space Center 

TYPE OF CONS'ITRUCTION PROJECT : 

FUNDING : 

Off i ce  of Space Science and Appl ica t j  ons 

Western Test Range , C a l i f o r n i a  

N e w  

FY 1966 aind P r io r  Years $145,000 

FY 1967 Estimate 2,443,000 

Tota l  Funding Through FY 1967 $2.588.000 

PROJECT COST-ESTIMATE : 

Unit  of 
Measure 

--- Land Axuj .s i . t ion - e - 7  

Cons t ruc  t.j.on ----- 
Foundation and s t r u c t u r e  LS 

S i t e  prepara t ion  LS 

E l eva to r  Each 
Crane Each 

High pl:essure gas s torage  

Conc:re t e  s a f e t y  bar -  

U t i I. i t :L 12 s 

she 1 ter S q .  F t .  

r ic at53 s Each 
LS 

E q u i pme nl; 

In s  trutnen t a t ion 
Pneumatic system - 1st 

LS 

s tage  LS 

Unit 
c o s t  Quant i ty  - 

- - e  --- 

--- $1,490,000 
1 52,000 
1 69,000 

- - -  1 7  5 , 600 

800 33.00 

2 4,000 
- - -  150,000 

--- 72,000 

- - -  85,000 

Tota l  
c o s t  - 

$1,971,000 

1,490,000 
52,000 
69,000 

175,600 

26,400 

8,000 
150,000 

$47 2 ,000 

72,000 

85,000 
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Pneumatic system - 2nd 

Hydraulic system tes t  

E l e c t r i c  power d i s t r i -  

s t age  

s tand  

bution system 

Design 

Fa l lou t  Sh.elt.er (Not 
f eas ib l e  )# 

Unit of Unit 
c o s t  Me a sure  Quan t i t  y - 

T o t a l  
c o s t  

$50,000 

65,000 

190,000 

None 

32.443,OOO 

-- 

PROJECT PUrRpCs;E :: 

This p ro jec t  w i l l  provide a Vehicle Service Tower and a s soc ia t ed  equipment 
f o r  launching the  Delta and Thor-Agena Vehicles .  

PROJECT LESCK'CPTION : 

This p ro jec t  w i l l  provide f o r  the  cons t ruc t ion  of a Launch Vehicle Service 
Tower a t  Lauxich Complex 75-1  on Launch Emplacement 75-1-2 a t  the Western 
T e s t  Range, f o r  s e rv i c ing  the improved Delta and the  Thor-Agena Vehicles.  
The s t r u c t u r e  w i l l  be f ab r i ca t ed  of concrete  and co r ros ion - re s i s t an t  metals 
i n  order  to minimize the  high maintenance c o s t  previously experienced from 
continuous exposure of ma te r i a l s  t o  the  s a l t  water atmosphere c h a r a c t e r i s t i c  
of the vic:in.ity. The s t r u c t u r e  w i l l  be used t o  erect veh ic l e  s t ages  m d  
spacecraf t  on t n e  launch pad, support  equipment and personnel requi red  f o r  
vehic le  piceparation and checkout,  provide environmental p ro t ec t ion  of t he  
vehic le  s t ages  on the launch pad, and support  the  var ious  umbi l ica ls  t h a t  
s e rv i ce  the vehicle s t ages  and spacecraf t  during checkout, p rope l l an t  loading ,  
and terminal  launch opera t ions .  The se rv ice  platforms w i l l  be adjust i lble  
t o  meet the s p e c i f i c  work l e v e l  requirements o f  the  Delta, Thor-Agena and 
Thor-Ablestar Vehicle conf igura t ions .  The upper l e v e l s  w i l l  be a i r -condi -  
t ioned  f o r  environmental con t ro l  of the  second-stage guidance sec t ion  and 
spacecraf t  areas. A 40-fOOt reach,  360-degreeY 12%-ton hammerhead c r m e  
w i l l  be mounted on top  of the  tower f o r  t he  e r e c t i o n  and mating of a l l  
s t ages ,  spacec ra f t s ,  and s o l i d  boos te rs .  

PROJECT JUSTJSCATION : 

A t  p resent ,  only Pad 75-1-1 a t  the  Western T e s t  Range i s  capable of  
support ing Tkor-Agena and Delta launchings of NASA missions.  Pas t  ex- 
per ience has shown t h a t  the  scheduling of more than e i g h t  launchings per 
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year  from one launch pad i s  excessive.  The pro jec ted  launch schedule f o r  
1967 and subsequent years  i n d i c a t e s  a combined NASA, DOD, Weather Bureau 
launch r a t e  of twelve missions per  year .  A second launch veh ic l e  s e r r i c e  
s t r u c t u r e  i s  requi red  on the  ad jo in ing  Pad 75-1-2 t o  meet t h i s  schedule 
as w e l l  as provide f o r  scheduling f l e x i b i l i t y  such as the Weather Bureau 
r ap id  ca l l -up  missions and t o  insure  continued Polar  Orb i t a l  o p e r a t i o i s  i n  
the  event of a ca t a s t roph ic  acc ident  on one of  t he  launch pads. 

ESTIMATED FUXSE YEAR FUNDING FOR THIS PROJECT: None 
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VARIOUS LOCATIONS 
FISCAL YEAR 1967 ESTIMATES 

VEHICLE SERVICE TOWER 
WESTERN TEST RANOE 



VARIOUS LOCATIONS 
FISCAL YEAR 1967 ESTIMATES 

V E H I C L E  SERVICE TOWER 
WESTERN TEST RANGE 

,,/ 

i 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

AEROBEE 350 LAUNCH FACILITY 

AUTHORIZATI~,NLINE ITEM: Various Locations 

PROGRAM OFFJLE' FOR THE PROJECT: Off ice  of Space Science and Applications 

LOCATION OF PE;.OJECT: White Sands , New Mexico 

COGNIZANT b g g i  INSTALLATION: Goddard Space F l i g h t  Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUND I N G  : 

FY 1966 imd P r i o r  Years $60,000 

FY 196 7 13s 1: inlate 1,200,000 

T o t a l  Funding Through FY 1967 $1,260,000 

PROJECT --- CO!X IZSTIMATE: 

Unit of Unit T o t a l  
Measure Quant i ty  c o s t  c o s t  - 

Cons t r u c  t i on $1,059,000 

Launch tower s t r u c t u r e  
Boom s t r u c t u r e  
Helium s e r v i c i n g  

P r ope 1 1 a n t  b u i  Id i n g  
Propel lan t  loading 

system 
Azimuth and guide 

r a i l  mechanism 
U t i l i  t i e  s 
S i t e  prepara t ion  

bui  Id ing 

LS 
LS 

Sq. F t .  
Sq. F t .  

LS 

LS 
LS 
LS 

1,440 
900 

$304 , 500 
180 , 600 

20.42 
28-78 

265,000 

145 , 000 
56 , 600 
52,000 

304 , 500 
180 , 600 

29,400 
25 , 900 

265,000 

145 , 000 
56,600 
52,000 
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Unit of Unit 
M e  as ure  Quant i  t y Cost 

Eq u i  pmen t. 

Vehicle cclntrol 

Payload con t ro l  
cons o 1 e 

consale 

Des ipn .  

Fa l lou t  SheI.ter (Not 
feas  i b  1.a) 

LS $64,000 

LS --- 77,000 

--- --- e-- 

TOTAL 

To ta l  
c o s t  

$151,000 

64,000 

77,000 

--- 

None - 
w o o  - ,000 

This p r o j e c t  w i l l  provide a c a p a b i l i t y  f o r  launching Aerobee 350 sounding 
rockets  from White Sands, New Mexico. 

PROJECT I)ESCIIII?TION: 

An Aerobt?e 350 Launch Tower w i l l  be in t eg ra t ed  wi th in  the  " L i t t l e  Joe" 
launch comp Lex making use of the  e x i s t i n g  blockhouse and Rocket Asseribly 
Building t o  support the  f i r i n g s  of heavy s c i e n t i f i c  payloads i n t o  the  
atmosphere at  t h i s  loca t ion .  The Launch Tower guide ra i ls  w i l l  be ad jus tab le  
t o  accommodate both the 15 inch and the  22 inch diameter Aerobee coni igura-  
t i o n s ,  and w i l l  be capable of remote poin t ing  i n  f i r i n g  Azimuth and e l e v a t i o n  
f o r  t imely windage adjustments.  The lower ha l f  of the Launch Tower w i l l  be 
enclosed t o  p e r m i t  a l l -weather  operat ions.  

PROJECT JUS T E I C A T I O N :  

This f a c i l i t y  w i l l  increase  the  c a p a b i l i t y  of the NASA Sounding R x k e t  
Program by providing an add i t iona l  launch s i t e  f o r  the Aerobee 350 vsh ic l e .  
The Aerobee 350 provides the  necessary payload capac i ty  and t r a j e c t o r y  
c a p a b i l i t y  required f o r  many l a rge  s c i e n t i f i c  payloads such as X-ray, o p t i c ,  
and s o l a r  astronomy experiments containing l a rge  o p t i c a l  and as r rononica l  
te lescopes cif long foca l  length  which w i l l  photograph d i s c r e e t  :;tars and 
X-ray sources ,  The payloads consi,st of t he  te lescope  and sensors  p lus  
required gu.i.da.nce apparatus and recovery parachutes.  

Although. t he  e a r l y  developmental f l i g h t s  of the Aerobee 350 were conducted 
from Wallops I s l a n d ,  Vi rg in ia ,  experience t o  d a t e  has shown the  s t r u c t u r e  of 
the  atmosphw-e above the White Sands t o  be near  optimum f o r  a s t ronon ica l  
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observations.  Payload recovery i s  p r a c t i c a l  a t  White Sands, thus r e u s ?  of 
t he  payloads cos t ing  up t o  $250,000 each w i l l  be poss ib l e .  The recovery of- 
cameras, c o s t l y  experimental  equipment and f i l m  i n  processable condi t ion  i s  
the  only way d a t a  can be acquired from many sounding rocket  experiments. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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VARIOUS LOCATIONS 
FISCAL YEAR 1967 ESTIMATES 

AIEROBEE 350 LAUNCH FACILITY 
WHITE SANDS, NEW MEXICO 

I 

CF 12-:1.5 



VARIOUS LOCATIONS 
FISCAL YEAR 1967 ESTIMATES 

AEROBEE 350 LAUNCH FACILITY 
WHITE SANDS, NEW MEXICO 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

SPIN TEST FACILITY 

AUTHOR I Z AT I OlJ_&LN E I T  EM: Various Locations 

PROGRAM OFFIC~l70R THE PROJECT: 

LOCATION OF PROJECT: Western T e s t  Range, Ca l i fo rn ia  

COGNIZANT NASA-INSTALLATION : 

O f f i c e  of Space Science and App1ic;ttions 

John F. Kennedy Space Center 

TYPE OF CONS'ggCTION PROJECT: N e w  

FUNDING: 

FY 1966 and P r i o r  Years $38,000 

FY 1967 Estim.ate 745,000 

Tota l  Funding, Through FY 1967 $783.000 

PROJECT COST-ES TIMATE : 

Unit of 
M e  as u r  e 

--- Land Acqui.sit:ion 

Cons t r u c t i i E  

S p i n  tea; i: hi I d  ing  Sq. F t .  

Control bufL ld ing  Sq. F t .  
Spec ia l  iai:c-conditioning and 

Cranes mid monorail Ls 

compressed a i r  LS 
S i t e P r  q?a:r a t ion 
U t i  1 i t  i e  s 
Communications Ls 
TV monitoring system LS 

LS 
Ls 

Unit 
c o s t  
7 

--- 

$66.50 
25,000 

54.00 

60,000 
115,000 
97,000 
30,000 
25,000 

To ta l  
c o s t  -- 
--- 

$64Cl, 000 

151'i,OOO 
2!l, 000 

13:1,000 

60,000 
1 I!;, 000 
9 :', 000 

2!i, 000 
30,000 



Unit of Unit To ta l  
Measure c o s t  -- c o s t  Quant i ty  - 

Equipment $105,000 

Dynamic. ba.l.ar~ce machine Ls --- $1.05,000 105,000 

Fa l lou t  ---- She:lter (Not f e a s i b l e )  --- --- 
TOTAL $7L5,000 -- 

PROJECT PURP0Z;E:; 

This faci:lit:g i s  requi red  t o  conduct prelaunch opera t ions  on the  D t : l t a  
Launch Vehic:Le . third s tage ,  i n t e r s t a g e  adapter ,  s p i n  t a b l e  and aerodynamic 
shroud and t o  conduct f i n a l  dynamic balancing checks of t he  t h i r d  stal;e 
s o l i d  propel.L,snt rocke t  coupled t o  the  spacec ra f t  i n  the  f :Light conf i iy r -  
a t ion.  

PROJECT DESCKIPZION: 

This p r o j e c t  proposes the  cons t ruc t ion  of  a Delta vehicle t h i r d  s tage /  
spacec ra f t  f a c i l i t y  which w i l l  c o n s i s t  of two (2)  bu i ld ings :  
Building of approximately 2,500 square f e e t  and a Spin Balance Building of 
approximately 2,300 square f e e t .  The Spin Balance Building w i l l  conta in  a 
dynamic balance machine. 

A Control  

The Clontrol Building w i l l  provide a main control area f o r  housing equip- 
ment used f o r  t he  remote con t ro l l ed  hazardous opera t ions  i n  the  Spin 3alance 
Building. Off ices ,  s a n i t a r y  f a c i l i t i e s ,  stockroom, and an e l e c t ~ ~ i c a l / m e c h -  
a n i c a l  l abora tory  area of 800 sq. f t .  equipped wi th  a monorail having a 
3 - t m  capac i ty  h o i s t  with a 30-fOOt hook he ight  w i l l  be contained i n  t h i s  
a i r -condi t ioned bui lding.  

The Spin J3alance Building w i l l  c o n s i s t  of a main test  area f o r  the  com- 
p l e t e  inspect  i c a  and checkout of t h e  t h i r d  s t age / spacec ra f t  assembly and 
the  t e s t i n g  of t hese  assemblies on t h e  dynamic balance machine. The tes t  
area w i l l  alto conta in  an overhead br idge  c rane  equipped with two, t h r e e  
(3)  ton capac i ty  h o i s t s  w i th  a hook he igh t  of 30 f e e t .  Since ordnance 
handling and balance opera t ions  w i l l  be conducted here ,  t h e  bu i ld ing  w i l l  
be constructed t o  m e e t  s a f e t y  requirements and w i l l  conta in  conductive 
f loor ing ,  explosion-proof e lectr ical  u t i l i t i e s ,  s a f e t y  shower, and a i r -  
condi t ioning to m e e t  t h e  temperature and humidity constrai .nts .  
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PROJECT JUST U’ ICAT ION : 

A Dynamic 13alancing F a c i l i t y  is r equ i r ed  a t  the  Western Test Range t o  
support Polar: Orbi t  missions scheduled t o  use the  Delta Launch Vehicle. 
Large spacec ra f t  such as I n t e r n a t i o n a l  S a t e l l i t e  f o r  Ionospheric S tudies  
(ISIS), Orbi t ing  So la r  Observatory (OSO) o r  In t e rp l ane ta ry  Monitoring 
Platform (IM?) cannot be dynamically balanced wi th  t h e  t h i r d  s t age  s o l i d  
p rope l l an t  rolzket i n  t h e  e x i s t i n g  Scout Spin T e s t  F a c i l i t y  due t o  the  s i z e  
of the  bu i ld ing  and t h e  design l i m i t a t i o n s  of t h e  Scout Balancing Machine. 
Other prelaunch ope ra t ions  inc luding  t h e  r e c e i p t  and in spec t ion  of t hc  
t h i r d  s t age  rocket motor, spacec ra f t  a t t a c h  f i t t i n g s ,  i n t e r s t a g e  adapter  
and aerodynamic shroud will be conducted i n  t h i s  f a c i l i t y .  
balancing of the  t h i r d  s t age  and spacec ra f t  i n  t h e  f l i g h t  conf igu ra t ion  is 
necessary t o  assure  proper s p i n  s t a b i l i z a t i o n  during t h i r d  s t age  powered 
f l i g h t  and i n  o r b i t .  

The dynamic 

ESTIMATED FUZEE YEAR FUNDING FOR THIS PROJECT: None 
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VARIOUS LOCAT I 0 N S 

F I S C A L  YEAR 1967 ESTIMATES 
SPIN TEST FAC!L!TY 

WESTERN TEST R A N G E  

PERSPECTIVE 



4 

3 

VARIOUS LOCATl ON S 

F I S C A L  Y E A R  IS67 E S T I M A T E S  
SPIN TEST F A C I L I T Y  

WESTERN TEST R A N G E  

-- 4 

O f f  /C€ r 
SPIN TEST fAC/f /TY 

CON JROL SU/L D/NG 
fLOOR PLAN 
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VARIOUS LOCATIONS 
F I S C A L  YEAR 1967 EST1MATE.S 

SPIN TEST F A C I L I T Y  
WESTERN TEST R A N G E  

I I 
35 : o  

I I  

'1' 11 
I '  

C r r  

TEST AREA 

r J  4 
I 1  I I  

1 1 1 1  
I 
L1' 11 

I ;  
/-A 1 

1 ,  
I /  

I ,  

BRIDGE CRANE 
3e ' -O ' ' L /FT  W / T H  P 
3 TON H 0 / 5 T S  

SEE I N S E P T  I '  4 TV CAMERAS COh'TROl LED I FROM CONTROL BLLIG, 

PLAN 
: P I N  TEST BLDG 

GROSS AREA: 2300 SQ FT. 



NATIONAL AERONAUTICS AND SPACE ADPlINISTRATION 

CONSTRUCTION OF F A C I L I T I E S  

F I S C A L  YEAR 1967 ESTIMATES 

FACILITY PLANNING AND DESIGN 

- P w e  N o .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

--- 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 1967 BUDGET ESTIMATES 

INSTALLATION MISSION PERSONNEL STRENGTH FY 1965 
NASA PERSONNEL (End Of Year) 

CONTRACTOR AND OTHER PERSONNEL e - 
TOTAL ALL PERSONNEL Not See j u s t i f i c a t i o n .  

(Dollars in thousands) 

FY 1966 ' FY  1967 

Applicab 1,e 

.- 
NON-FEDERAL (Lesaea, eaaemmts) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Owned Land) (ea of lune 30, 19 65 ) 

Not 
App l i c a b  le  
Not 
Applicable 

PROJECT L I N E  ITEM 

F a c i l i t y  Planning and Design 

COGNIZANT 
O F F I C E  

AA 

0 
-I 
w 
w 
I 
Y Mf&A FDRy !e20 {REV JLIN A 5 1  PREVIOUS EDITIONS ARE OBSOLETE. 

fr Includes work cn process .  

F Y  1962 THRU 
CURRENT YEAR 

46 , 330 

F Y  19 6/ 
(Estimated) 

7,000 

7,000 I 46,330 1 

FUTURE YEARS 
(Estimated) 

Not 
Applicabl 

T O T A L  
A L L  YEARS 
(Estimated) 

Not 
App 1 i cab l e  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

FACILITY PLANNING AND DESIGN 

The funds requested a r e  used t o  conduct advance planning and des ign  a c t i v -  
i t i e s  on p roJec t s  f o r  which cons t ruc t ion  funds w i l l  be requested i n  stibse- 
quent budget:;. 

The $ 7 . 0  mi l l i on  request  covers work i n  the following three  a reas :  (a) 
$1.5 mi l l i on  f o r  prel iminary designs and o the r  s p e c i a l  s t u d i e s ,  (b) $:!.5 
mi l l i on  f o r  tne prepara t ion  of complete plans and s p e c i f i c a t i o n s  of those 
p ro jec t s  to 132 included i n  the FY 1968 f i s c a l  year  cons t ruc t ion  program, and 
(c) $2.0 mi l l i on  t o  complete the d e t a i l e d  design plans and s p e c i f i c a t  lons f o r  
the  highly conplex two p o s i t i o n  engine and s t age  t e s t  s tand assoc ia ted  with 
the NERVA program. 

The $1.5 in i l l ion  f o r  the f i r s t  a r e a  covers the  prepara t ion  and upgrading 
of master plans €or  the var ious NASA centers  and o ther  NASA i n s t a l l a t i o n s ,  
unforeseen cons t ruc t ion  s t u d i e s ,  and the prepara t ion  of cos t  e s t ima te ;  and 
engineer ing s tud ie s  which make up the  prel iminary designs f o r  an esti inated 
$80 t o  $100 i i i l l i on  f i s c a l  year  1969 cons t ruc t ion  program. 

The $3.5 .mill ion fo r  the second area  covers the prepara t ion  oli f i n s 1  and 
complete Idesigns, p l a n s ,  and s p e c i f i c a t i o n s  f o r  an est imated FY i968 Eac i l i t y  
cons t ruc t ion  a c t i v i t y  amounting t o  a t o t a l  of $80 t o  $100 m i l l i o n  (excluding 
the Engine/Stage Test Stand 2-3  f a c i l i t y ) .  

The $2.0 a i l l i o n  f o r  the t h i r d  area covers the engineer ing and design of 
the Engine/Stage Test Stand 2-3  t e s t  complex which cons i s t s  of two s t a t i c  
t e s t  s t ands ,  a cont ro l  cen te r ,  and a n c i l l a r y  equipment. Each t e s t  s tand w i l l  
be capable of t e s t i n g  a nuclear  rocket  propuls ion module i n  a v e r t i c a l  p o s i t i o n  
during 5000 PW (power) opera t ions .  S tud ie s ,  c r i t e r i a  development and s i t e  
inves t iga t iocs  a r e  i n  progress and engineer ing and des ign  w i l l  begin sho r t ly .  
This work has been funded from p r i o r  years  F a c i l i t i e s  Planning and Design 
funds. $2.0 m i l l i o n  a re  required i n  f i s c a l  year  1967 t o  continue the engi -  
neer ing and design of t h i s  complex. The $50 m i l l i o n  cons t ruc t ion  cos t s  
cu r ren t ly  es t imated f o r  t h i s  t e s t  complex a r e  not  included i n  the $80 t o  $100 
mi l l i on  figur,es shown f o r  the second a r e a  requirements.  
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1967 ESTIMATES 

// I 

I 
1 lh 

AkX \\ rn ~ m r r r n n ~ ~  A D  ,$?a\ L U b f i l  IUN r L A N  
A d  2, \r--- 

I 

0 SPACE PROJECTS BUlLOlNG 

@ RESEARCH PROJECTS LABORATORY ' RANGE OPERATIONS LABORATORY 

0 BOILER HOUSE AN0 ELECTRIC SUBSTATION @ MECHANICAL TEST FACILITY AND 

@ MULTI-PURPOSE BUlLOlNG 

@ MULTI-PURPOSE BUILDING 

METEOROLOGICAL SYSTEMS 
@ DEVELOPMENT LABORATORY 

CENTRAL FLIGHT CONTROL A N 0  

QUALITY ASSURANCE LABORATORY 
INSTRUMENT CONSTRUCTION AN0 
INSTALLATION LABORATORY @ DATA INTERPRETATION LABORATORY 

ADOITION TO CENTRAL HEATING 
@ AND REFRIGERATION PLANT 

@ NASA SPACE "lENCE OAT' CENTER 

0 SPACE SCIENCES LABORATORY 

@ PAYLOAD TESTING FACILITY 

0 SATELLITE SYSTEMS LABORATORY 

0 GATE HOUSE 

0 ENVIRONMENTAL TESTING LABORATORY 

0 APPLIED SCIENCES LABORATORY 

@ TRACKING AND TELEMETRY LABORATORY 

SPACECRAFT OPERATIONS FACILITY 

@ LAUNCH PHASE SIMULATOR 

0 OEVELOPMENT OPERATIONS BUILDING 

@ MULTI-PURPOSE BUILDING 

0 MULTI-PURPOSE BUILDING 

E X l S l l N G  FACIL IT IES 

F A C l t l l l E S  UNDER C O N S l R U C l l O N  

P 
0 
N 
I 

k, 



GODDARD SPACE FLIGHT CENTER 
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0 
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h, 
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ASSISTANT DIRECTOR 
FOR ADMINISTRATION 

AN0 TECHNICAL SERVICES 

ASSISTANT DIRECTOR FOR ASSISTANT DIRECTOR 
FOR SPACE SCIENCES TRACKINC AND DATA 

SYSTEM5 

WATIOWAL AERONAUTICS AND SPACE ADMlNlSTRATiON 1 
I 6ODDARD SPACE FLIGHT CENTER I 
I ORGANIZATION AND STAFFIN6 CHART I 

r .. 
CHIEF 1 STAFFING SUMWRY 

OFFICE OF THE DIRECTOR 
DEPUTY DIRECTOR 

ASSOCIATE DIRECTOR 

ASSISTAN1 DIRECTOR FOR 
SYSTEMS RELIABILITY 

Eic.p?.d GS.16 

I ADVANCED PLANS STAFF I _ M g  
Excepted 3s 3s 
GS- 16 M 30 
GS-15 x16 227 
GS.14 376 417 
A l l  h h . r  GS zM3 2793 

268 257 Wage Bmrd 

101.1 P.r"mn.nt IS77 3759 
48 48 

Total Poll l lon' 3 1 s  3807 

- _  
_ _  T.mp....). 

6 6 b l  

4 3  

8 8  

- -  - -  

Erc.pf.d 
GS-16 
G S l S  
GS-14 
AI1 O t h r  GS 
Waw Bmrd 

Toto1 

05-16 GS-15 
GS.15 
GS.14 A l l  0th.r GS , i n : : ! k G S  w o w  BW.6 , i 
Wage Board 

T0l.l 

;/ 
- -  

T0t.l - -  

TEST AND EVALUATION 
DIVISION 

FORPROJECTS I 
- 6 6 6 7  

Exrepied 3 3  
GS- I6  - -  

1 1  GS-I5 
GS.14 I ,  

All Other GS 2 2  
Wag. Bmrd 

7 7  

. ,  
- -  - -  

66 67 

GS.16 - -  
GS15 1 1  
GS-14 - -  
A l l  0th- GS 7 7  
Wopn Bmrd . -  

Excepted 7 7  
3 3  41 Exceptad 

GS-16 
GS IS 
GS-14 
A l l  Om., GS 
Wag. Bmrd 

E.c.ptd 
GS.16 
GS-IS 
GS.14 
A l l  h h r  GS 
Wog. Boord 

TC.t.1 I Totol 

-E*C-I 
SERVICES 

,14 I. Bmrd 

101 

0th.. GS 

I FINANCIAL MPINAGEMENT 
D i V J  

ORGANIZATION AND 
PERSONNEL DIVISION 

FACILITIES ENGINEERING 
DIVISION 

GS-16 

NETWORK ENGNCLHINC 
AhD OPERATIONS DI~ISICU I I NIMBUS PROJECT OADPROJECT , 

E x c w c d  
GS-16 

LABORATCUYFOR 
SPACE SCIENCES 

GS.14 26 Ip 
AI1 0th- GS 13s 131 
Wog. L a r d  

180 IW 
- -  _ _  

GWDARD INSTITUTE FOR SPACECRAFT TECHNOLOGY 
SPACE STWIES DIVISION SUPPORT OIVISION 

10 14 
AI1 Other GS 65 60 
Wow Bmrd 

Totol 80 79 

. .  - -  

6 6 "  
E.cepbd ~- 
GS-16 1 1  
GS-IS 6 6  
GS-14 6 8  
AI1 O h .  GS 8 6  
W o o ~  Bmrd 

T0t.d 21 21 
- -  - -  

M 67 
Exceptsd - -  
GS-I6 I 1  
tS.15 I4 17 
GS.14 23 21 
A l l h h r  GS 139 1% 
Wag. B-d 

T0t.l 177 179 

- -  

. -  - -  

DIVISION 6 6 6 7  I 
E"<.Pnd Exc.phd GS-16 
GS-I5 
GS-14 
A l l  hhn Gs 29 21 :;'ArGS 
Wq. Bmrd . -  

GS.16 
GS.15 

28 19 
129 129 

Wow B a r d  - -  

GS-IS 
GS-I4 
AI1 Other GS 
Wmg. Board 

T.t.1 174 174 

15 16 
29 31 

A l l  O h .  GS 171 164 
Wag. B a r d  

217 213 

MANAGEMENT SERVICES 
AND SUPPLY DIVISION 

OGO PROjECT 1 PROCUREMENT OlVlSlON ATS PROJECT LABORATORY FOR 
ATMOSPHERIC AN) 

BOLCGIC*L STUDIES 

66 67 
Excepted 1 1  
GS-16 1 1  
GS-lS 3 4  
Gs-14 I2  13 
AI1 Oth.r GS 80 78 

OIVISIDN 66 671 - -  
I ,  

GS-IS 7 8  
GS14 I2 I 4  
A l l  0th.: GS 123 118 
Wow Barrd 

Tom1 143 141 

- -  - -  

c _ _ ^ . _ A  

GS-16 
GS-15 
GS-14 
A l l  0ih.r GS 
Wag. Barrd 

Tot01 

">-lo - -  
GS-IS 4 4  
GS-14 4 5  
A l l  hhn GS 23 22 
Wag. 8-rd 

T0t.l 31 31 
- .  - -  i 117 i I12 q 

I - 
I i i PROGRAM SUPPORT 

DIVISION 

I 1  12 
71 70 

1 Excepted 
1 GS16 

GS-lS 1 GS-14 
A l l  Otlur GS 
Wow Board 

T:!o! 
- -  

I I DELTA PROJECT NASA COWUNICATIONS 
DIVI<ION 

p ADVANCED D OS0 AND MSS PROJECT OPERATIONAL SATELLITES 
OFFICE 

- M E  
Exreptad I I  
is 16 . -  
GS-15 3 3  
GS-I4 7 7  
AI1 Othm GS 7 7  
Wow Bmrd 

TDfol 18 18 

- -  - -  

Excepted 
GS If 
GS-I5 
GS- I4 
A l l  Other GS 
Wope Boaold 

Toto1 

EX.Ptad 
GS-16 
GS-I5 i GS I4 

11 12 
13 14 
69 67 

5 )  95 

Al l  h h r  GS 
Wag. B a r d  
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

GODMBD SPACE FLIGHT CENTER 

MISSION AND CAPABILITIES : 

The Goddard Space F l i g h t  Center ,  the  f i r s t  major United S t a t e s  Laboratory 
devoted e n t i r e l y  t o  t h e  i n v e s t i g a t i o n  and peacefu l  exp lo ra t ion  oJi spa -e ,  w a s  
e s t a b l i s h e d  on May 1, 1959. 

Although the  ma jo r i ty  of Goddard's personnel  are a t  t he  Greenbel t  s i t e  
and a t  va r ious  c o n t i n e n t a l  United S t a t e s  i n s t a l l a t i o n s  such as the  Goddarci 
I n s t i t u t e  for,  Space S tud ie s  i n  New York C i t y ,  o t h e r  personnel  are loca ted  
throughout t t e  world,  managing the  ope ra t ion  of s a t e l l i t e  t r ack ing  and corn- 
munications network s t a t i o n s .  
i s  g loba l  t r ack ing  i n  support  of t he  United S t a t e s  manned space f l i g h t  
program. 

One of t he  C e n t e r ' s  major ass igned  missions 

The Center 1.s r e spons ib l e  f o r  development of sounding rocke t s  f o r  s c i e n t i f i c  
i n v e s t i g a t i o n s  ; the  management. of a p p l i c a t i o n  s a t e l l i t e  p r o j e c t s  suck as  Nimhus 
and the  Appl..ications Technology S a t e l l i t e ;  and s c i e n t i f i c  s a t e l l i t e  g r o j e c t s  
such as t.he Orb i t ing  So la r  Observatory,  t he  Orb i t ing  Geophysical O b s c  r v a t o r y ,  
the Orb i t ing  Astronomical Observatory and Explorers  ; management and ope ra t ion  
of two worltl-wide t r ack ing  and d a t a  a c q u i s i t i o n  networks,  the  S a t e l l j  t e  
Tracking and Data Acqu i s i t i on  Network and the  Manned Space F l i g h t  Network; 
and p r o j e c t  inanagement of NASA's Delta launch v e h i c l e .  

The present  c a p a b i l i t i e s  of t he  Center can b e s t  be c h a r a c t e r i z e d  1)y i t s  d:i- 
v e r s i  t y .  and i n t e r -  
est are t h e  b e s t  measure o f  t he  t o t a l  o r g a n i z a t i o n a l  c a p a b i l i t i e s ,  iire engaged 
i n  s c i e n t i f i c  s t u d i e s ,  i n  systems engineer ing ,  i n  t h e  development of modern 
technology f o r  f l i g h t  spacec ra f t  and f o r  ground s y s t e m s ,  and i n  t h e  ~ e c h n i c a l  
and admin i s t r a t ive  management of Goddard's space p r o j e c t  r e s p o n s i b i l i t i e s .  

Th. major p o r t i o n  of  Goddard's personnel  whose competence 

In  t h e  space sc i ences ,  i nc lud ing  the  atmospheric s c i ences ,  the  C e l t e r  
s c i e n t i s t s ,  one of t he  l a r g e s t  groups i n  the  f r e e  world,  have been c ~ n c e r n e d  
p r i m a r i l y  w i t h  the  near  e a r t h  measurements i n  magnetic f i e l d s ,  high and low 
energy p a r t i c l e s ,  ionospheres ,  aeronomy, meteorology, micrometeori tes ,  s o l a r  
physics  and astronomy. It i s  es t imated  t h a t  of a l l  the  s c i e n t i f i c  e x p e r i -  
ments flown or. space v e h i c l e s  by the  United S t a t e s  and s e l e c t e d  i n  open 
competit ion from proposa ls  made by u n i v e r s i t y ,  i n d u s t r y ,  and o t h e r  NASA 
s c i e n t i s t s  a s  w e l l  a s  fore ign  s c i e n t i s t s ,  approximately one - th i rd  have been 
conceived,  designed and b u i l t  by Goddard s c i e n t i s t s .  A t  the  same t ime,  t he  
Center  has had the  management r e s p o n s i b i l i t y  f o r  over 50 percent  of t he  e a r t h  
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s a t e l l i t e s  launched by the  NASA. Some of these  spacec ra f t  have been designed 
and b u i l t  by the  engineers  and t echn ic i ans  a t  Goddard ( e .g . ,  t he  In te r i l l an-  
e t a r y  E x p l o r e r ) ;  i n  o t h e r  p r o j e c t s  t he  Center has  gone t o  indus t ry  f o r  the  
s p a c e c r a f t ,  e i t h e r  as prime c o n t r a c t o r s  (as wi th  the  Orb i t ing  Geophysic a1 
Observatory) or with t h e  Center  a c t i n g  a s  i t s  own prime c o n t r a c t o r  ( a s  wi th  
Nimbus). 

In  the  a rea  of t r ack ing  and da ta  suppor t ,  Goddard i s  r e spons ib l e  fo:: the  
des ign ,  implexenta t ion ,  and ope ra t ion  of g loba l  t r ack ing ,  da t a  accjuisi ' ;ion 
and communication networks suppor t ing  NASA as w e l l  as appropr i a t e  po r t ions  
of the WD space program. 

The f i r s t  network, the Mini t rack  Network, conceived and b u i l t  by thle 
personnel who became the  nucleus of the  Cen te r ' s  t r a c k i n g  and d a t a  systems 
c a p a b i l i t y ,  h a s  provided support  from the beginning of t h i s  n a t i o n ' s  space 
e f f o r t s .  Majctr augmentations have been accomplished t o  a l low t h i s  Network 
t o  meet thLe cont.inuously expanding requirements  of the  space program. Ear ly  
i n  the  manned f l i g h t  program, Goddard was made r e spons ib l e  f o r  the  manage- 
ment and ciperation of the  Manned Space F l i g h t  Network. The Mercury Network 
has  been niodF.Eied and augmented and i s  now providing support  t o  t he  Gemini 
program concu:rrrmt with the  major modi f ica t ion  and expansion r equ i r ed  t o  
meet the  Apo!. Lo program needs.  

Current  pLsnming and s tudy  e f f o r t  i s  d i r e c t e d  t o  the  most e f f i c i e n t  
a p p l i c a t i o n  of these  unique ground support  f a c i l i t i e s ,  both manned and un- 
manned t o  the  n a t i o n ' s  f u t u r e  space program such as the  Apollo Extendcd 
Systems and, where a p p l i c a b l e ,  f u t u r e  space programs of t he  Depar tinenl: of 
Defense. 

During 1965 Goddard cont inued i t s  s a t e l l i t e  and sounding rocket  launch 
programs and expanded i t s  ope ra t ions  of  two world-wide t r ack ing ,  d a t a  
a c q u i s i t i o n  a.nd da ta  reduct ion  networks. S i g n i f i c a n t  achievements of the  
Goddard program were : 

____-_- Sc ien t i f i c .  S a t e l l i t e s  - Five  s a t e l l i t e s  were p laced  i n t o  o r b i t ,  inc luding  
the  0rbit::ing Geophysical Observatory.  
vided- g r e a t e r  i n s i g h t  i n t o  s o l a r  phenomena and the  func t ioning  of the  
sun; 1:MP XIli cont inued s tudy of t he  e a r t h ' s  magnetosphere and s o l a r  
t e r r e s t r i a l  r e l a t i o n s h i p s ;  and Explorer  XXVII and the  I n t e r n a t i o n a l  
Satell.itc! f o r  Ionosphere Studies-X (ISIS-X) cont inued s tudy of  the 
ionosphei:e . 

The Orb i t ing  So la r  Observatory Pro- 

~ S o u n d i x  _-- Rockets - The cont inued sounding rocke t s  program not onLlf pro- 
vided a d d i t i o n a l  knowledge about t he  reg ion  i n t o  and above the  atniosphere :, 
but  a l s o  provided i n - f l i g h t  development t e s t i n g  of ins t rumenta t ion  and 
expe r ime i t a l  payloads t o  be  incorpora ted  i n t o  l a t e r  s a t e l l i t e s .  
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Communications S a t e l l i t e s  - Ear ly  Bird,  t h e  f i r s t  s a t e l l i t e  p r o j e c t  of 
the  Comnunications S a t e l l i t e  Corpora t ion ,  w a s  provided launching anti 
a s s o c i a t e d  s e r v i c e s  from t h i s  Center.  

Meteorological  S a t e l l i t e s  - The T i ros  I X  and T i r o s  X cont inued the  
development o f  a g loba l  meteoro logica l  obse rva t ion  system. T i r o s  I Y  w a s  
configured t c  provide cont inuous e a r t h  viewing, t hus  s i g n i f i c a n t l y  in -  
c r eas ing  t t e  s a t e l l i t e  e f f e c t i v e n e s s .  T i r o s  X w a s  the  f i r s t  o p e r a t i o n a l  
T i ros  weather s a t e l l i t e  and provided a d d i t i o n a l  o p e r a t i o n a l  d a t a  f o r  the 
Weather Bureau. 

In  i t s  operal:ion of the  Manned Space F l i g h t  Network, Goddard proviced 
communicat.ion arid t r ack ing  coverage f o r  t he  success fu l  Gemini-Titan missions 
t h r e e  through seven. 

SUMMA%Y OF RKjOlJRCES REQUIREMENTS : 

1067 -- 19 65 1966 

Authorized Pos i t i ons ,  end of year .  3 , 782 3 , 625 3,807 
Average Number of A l l  Employees.. . 3,595 3,526 3 , 704 
Adminis t ra t ive Operat ions ......... $92,570,000 $64,040,000 $71,6,37,000 

INSTALLATION DESCRIPTION : 

The Goddard Space F l i g h t  Center ,  l oca t ed  15 mi les  no r theas t  of Wasnington, 
D. C .  and one mile east  of  the  Baltimore-Washington Parkway, Greenbel t ,  
Maryland e x i t ,  i s  s i t u a t e d  on a 554-acre main s i te .  
t o t a l i n g  650 a c r e s ,  a r e  loca t ed  w i t h i n  two mi les  of the  Cen te r ' s  main s i t e  
and comprise the  Goddard Antenna T e s t  Range, t h e  Magnetic F i e l d s  Component 
T e s t  Faci. l i t .y,  t he  A t t i t u d e  Control  T e s t  F a c i l i t y ,  the  Manned Space F l i g h t  
Tra in ing  Fac::L1:.ty and the  STADAN Engineering and Real T i m e  S t a t i o n .  To ta l  
c a p i t a l  i.nvc?:;trnent as of June 30, 1965 w a s  $197,236,000. 

Three a d d i t i o n a l  a r e a s ,  

ANALYSIS OF USOUKCES REQUIREMENTS BY OBJECT CLASSIFICATION: 

1965 1966 1.967 

11. Personnel  Compensation.. ..... $37,512,000 $38,455,000 $41,563,000 
12. Personnel Bene f i t s . . . . . . . . . . .  2,671,000 2,737,000 2,1174,000 

T o t a l ,  personnel  c o s t s . . . . .  $40,183,000 $41,192,000 $44,537,000 

2 1 .  Travel  and Transpor t a t ion  
of Pe r sons . . . . . . . . . . . . . . . . .  2,553,000 2,636,000 2,633,000 

22. Tran.sportat  ion  of Things. .  ... 1,162,000 1,264,000 1,325,000 
23. Kent, Communications , 

9 , 7 2 1  , 000 ant1 U t i l i t i e s . .  ............ 7 , 245 , 000 8 , 000 , 000 
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15167 --- 19 65 1966 

24 
25 

. Pr:int:i..?g and Keproduction.. .. 

. Other Serv ices . . . . . . . . . . . . . . .  
Serv ices  of o t h e r  agencies .  . Suppl ies  and Materials. ...... . Equipment.. .................. 

. Lands and S t ruc tu res . . . . . . . . .  

Indemnit ies . . . . . ,  .......... 42 .  Insurance C l a i m s  and 

$398,000 $240,000 
5,092,000 7,102,000 

399,000 188,000 
1,927,000 1,928,000 

32,840,000 1 ,040,000 
771,000 450,000 

$ 2 ! i O ,  000 
8 ,300 ,000 
1.70, ooo 

1 ,9:19 ,000 
2 ,3  L2,OOO 

450,000 

26 
31 
3 2  

Tota l . . . . . . . . . . . . . . . , . . . . . .  $92,57O,COO $64,040,000 $71,687,000 --- 

JUSTIFICAT ICE\ 6Y OBJECT C U S S  IF ICATION : 

Personnel  D i s t r i b u t i o n  

1965 1966 1967, 

Dire c t PEI r soiinc? 1 by Program 

Space S c i q E e  and Appl ica t ions  

1,065 
20 

1 2 1  
9 

236 

1,039 
17 
36 
1 3  

203 

1,029 
20 
30 
10 

200 

Physics  sn'd astronomy... ............... 
Lunar and p l ane ta ry  .................... 
Launch veh ic l e  procurement.. ........... 
Biosc ience . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Meteorological  s a t e l l i t e s . . . . . . . . . . . . . .  
Communication and a p p l i c a t i o n s  

technology s a t e l l i t e s . . . . . . . . . . . . . . . .  122 127 12 3 

Advanced Research and Technology 

8 
52 
69 

11 
40 
74 

8 
47 
67 

Basic  r e s e a r c h . . . . . .  ................... 
Space veh ic l e  systems.. ................ 
Elec t ron ic s  sys t ems . . . . . . . . . . . . . . . . . . . .  
Space power and e l e c t r i c  propuls ion  

sys t ens .  ............................. 
Nuclear r o c k e t s . . . . . . . . . . . . . . . . . . . . . . . .  
C he m i  c it 1- propu 1 s ion .  ................... 

12 
24 

2 

13 
23 

7 

13 
23 

6 

625 667 7t,9 Tracking and Data Acqu i s i t i on  

3 3 T e chno 1 o $:y 1J t i 1 i z a t ion  

2,31)2 Sub-to]-31, d i r e c t  pos i t i ons . .  .......... 2,270 2,364 
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1965 1966 1967 --- 
Support persomgL 

Direc tor  and Staff . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 8 8 
Administration.. . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  755 749 7 43 
Research an'd development support . . . . . . . . . . . . .  579 550 616 

Sub- to t a l ,  support  pos i t i ons . . . .  ........... 1,340 1,307 1,367 

T o t a l ,  permanent pos i t i ons .  ................ 3,704 3,577 3,759 

Other p o s i t i o n s  : 

P o s i t i o n s  under coopera t ive  
t r a i n i n g  agreements . . . . . . . . . . . . . . . . . . . . . .  36 36 36 

Other temporary p o s i t i o n s  .................. 42 1 2  12 

T o t a l ,  all.  p o s i t i o n s  ........................... 3,782 3,625 3,807 --- 
Personnel  req~&rements : 

A s  t h e  progrim emphasis s h i f t s  from s c i e n t i f i c  i n v e s t i g a t i o n s  i n  space 
t o  increased  support  of the  Manned Space F l i g h t  Network, personnel  art! 
reass igned  fimm a r e a s  of d e c l i n i n g  workload such as I n t e r p l a n e t a r y  Monitoring 
P la t forms  and Advanced Orb i t ing  So la r  Observatory t o  those a r e a s  wherci t he  
workload i s  increas ing  as i n  t h e  Tracking and Data Acqu i s i t i on  e f f o r t ,  The r e -  
quirement f o r  a d d i t i o n a l  personnel  t o  provide g loba l  t r a c k i n g  support  of the  
United S t a t e s  manned space f l i g h t  program i s  immediate and c r i t i c a l .  Personnel 
s h i f t s  have been made t o  the  e x t e n t  p r a c t i c a b l e  t o  meet t h e  most immediate 
needs. The increased  complexity of t he  Apollo program and the  compressed 
Gemini f l i g h t  schedule  c r e a t e  an urgent  need f o r  an a d d i t i o n a l  182  po- 
s i t i o n s  f o r  the  Manned Space F l i g h t  Network i n  FY 1967 which cannot be 
m e t  by the  i r . t e rna1  reassignment of personnel .  

Personnel Costs  

1965 1966 1967 

T o t a l  Pos i t i ons .  .................. 
Permanent. ........................ 
Other . . . . ,  ....................... 

3,782 
3 , 704 

3,625 
3,577 

3,807 
3,759 

78 48  48 

P e r  sonne 1 CtZ92nsat ion  : 
Annual c o s t  of permanent 

Yay above th'e s t a t e d  
p o s i t i o n s .  .................... $37,965,000 $38,559,000 $41,:~-63,000 

annual . ra te . . . . . . . . . . . . . . . . . . .  146 , 000 148,000 158,000 
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196 7 --- 1965 1966 

Lapses (deduct)  ................. 
N e t  c o s t  of Fermanent 

p o s i t i o n s  ..................... 
Other personnel compensation .... 

To t a l  cornpensat ion.  ........... 
NASA furded. .  ............... 
Re imb'ur c; ab ].e ................ 

Personnel bene f i  1:s. ............... 
NASA funded. ..................... 
3eimbursable . .  .................. 

Tota l  personnel  c o s t s . .  ........... 
NASA funded. .  ................... 
lieimbursable.. .................. 

Average Nurnbe-r of  A l l  Employees 
(Man Yearz) ..................... 

Personnel Costs  - $44,537,000 

Personnel c o s t s  f o r  FY 1967 a re  

$-2,100,000 .$-1,408,000 $-P, lOO,OOO 

36,011,000 37,299,000 40,221,000 
2,046,000 1,788,000 - 1,907,000 

38,057,000 39,087,000 4 1 , 1 2 8 , 0 0 0  
37,512,000 38,455,000 41,563,000 

545 , 000 632,000 5b5,000 

2,716,000 2,784,000 - 3,016 ,000 
2,671,000 2,737,000 2,97L ,000 

45 , 000 47 , 000 4; ,000 

$40,773,000 $41,871,000 $35, 1 4 L - , O O O  
40,183,000 4L,192,000 44 ,53 ; ' , 000  

590,000 679 ,000 60:' ,000 

3 , 595 3 , ,526 :1 , 704 

es t imated  t o  inc rease  by $3,34!i,OOO due 
t o  the  add i t ion  of 1 8 2  personnel  r equ i r ed  by the  Manned Space F l i g h t  N ? t -  
work, h igher  average employment, and the  f u l l  yea r s  e f f e c t  of t h e  Federal  
Employees Sal i . ry  Act of 1965. 

Trave l  and Transsportat ion of Persons - $2,633,000 

The FY 196;' requirement i s  es t imated  a t  approximately the same l e v e l  
a s  FY 19661. 

The coord ina t ion  and d i r e c t i o n  of  program a c t i v i t i e s  a t  va r ious  l o c a t i o n s ,  
inc luding  coni:ract.or's p l a n t s ,  educa t iona l  i n s t i t u t i o n s  , launch sites and 
o t h e r  fie1.d c e n t e r s ,  r e q u i r e s  s u b s t a n t i a l  t r a v e l  of Goddard personnel ,  
t r a v e l  i s  e s s e n t i a l  t o  e f f ec t . i ve ly  monitor,  superv ise  , and eva lua te  tile 
c o n t r a c t u a l  f i  Efort  expended as  w e l l  as the  r e so lv ing  of numerous techri ical  
problems whic'i  occur  i n  the development process .  

This  

T ranspor t a t ion  .3f Things - $1,325,000 

The inc rease  OE $61,000 i s  p r imar i ly  a t t r i b u t a b l e  t o  a d d i t i o n a l  man-years 
of e f f o r t  r equ i r ed  f o r  the  l o c a l  t r a n s p o r t a t i o n  c o n t r a c t .  

Rent, Communications and U t i l i t i e s  - $9,721,000 

The inc rease  of $1,721,000 i s  due p r imar i ly  t o  the  fol lowing:  
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Rent $7,527,000 - With the  i n t r o d u c t i o n  of t h e  new gene ra t ion  equipinent, 
the  IBM 7094 systems w i l l  be phased ou t  by the  end of FY 1968. It  i s  
necessary ,  however, t o  cont inue  the  l e a s e  of p e r i p h e r a l  equipment t o  the  
7094 computers along with the  added lease c o s t s  of  pe r iphe ra l  equipment 
t o  the  super-speed IBM 360 series of computers, purchased i n  FY 1965. 
These c o s t s  are necessary  t o  meet c u r r e n t  requirements  and concurren t ly  
ensure the  o r d e r l y  updat ing of  e x i s t i n g  computer f a c i l i t i e s  t o  a t o t a l l y  
i n t e g r a t e d  siuper-speed conf igu ra t ion  needed t o  meet known f u t u r e  r e q u i r e -  
ments. During, t h i s  t r a n s i t i o n  per iod ,  ren ta l  requirements  a r e  inc reas ing  
by a net  of $1,415,000, as the increased  c o s t  of computer equipment r e n t a l s  
i s  p a r t i a l l y  o f f s e t  by a decrease i n  r e n t a l  of s t r u c t u r e s  as new bu i ld ings  
o n - s i t e  bec:ome a v a i l a b l e  f o r  occupancy. 

Communic!atjd!,n!; $1,1OO,OCO - Communication requirements  i nc rease  by :62,000 
t o  provide €0:: a f acs imi l e  te rmina l  and a s s o c i a t e d  c i r c u i t  c o s t s  , ir tcreased 
FTS c o s t s  a n d  va r ious  i n s t a l l a t i o n  c o s t s  connected wi th  r e l o c a t i o n  rioves. 

U t i l i t i e s  $1~394 ,000  - The completion of o n - s i t e  b u i l d i n g s  and f a c i : . i t i e s  
i n  1967 and o f f - s i t e  f a c i l i t i e s  t oge the r  wi th  increased  computer usiige 
account f o r  t h e  $244,000 inc rease  i n  e l e c t r i c a l  u t i l i t i e s  c o s t s  i n  JPY 
1967. 

P r i n t i n g  and 8 9 r o d u c t i o n  - $250,000 

Contract  p r i n t i n g  requirements  are es t imated  t o  inc rease  by $10,000 due 
t o  expanded wcrkload. 

Other Serv ices  -' $8,360,000 

The net  inc:rease of $1,258,000 i n  s e r v i c e  c o n t r a c t s  i s  p r imar i ly  t o  pro- 
v ide  f o r  f u l l  year  funding of  t he  coniputer s e r v i c e s  c o n t r a c t  f o r  a p e r a t i n g  
an IBM 360 super-speed computer system a t  t h e  Goddard I n s t i t u t e  f o r  Space 
S tud ie s .  Th i s  c:ontractual cost. i nc ludes  personnel ,  p e r i p h e r a l  equipment , 
supp l i e s  and maintenance of a government -owned computer. 

Maintenance and r e p a i r  c o s t s  are decreased by $77,000 r e f l e c t i n g  a r e -  
duct ion  i n  bu i ld ing  a l t e r a t i o n  a c t i v i t y .  

The c o s t  E ' D r  s e c u r i t y  guard s e r v i c e s  and j a n i t o r i a l  s e r v i c e s  are e::- 
pected to i nc rease  by $187,000 t o  extend coverage t o  the  o n - s i t e  and 
o f f - s i t e  Eaci l i t ies  being completed i n  FY 1967, and t o  provide the  f u . 1  
year c o s t s  of  s e r v i c e s  t o  those f a c i l i t i e s  completed during FY 15166. 

Suppl ies  and Mate r i a l s  - $1,929,000 

The e s t ima te  f u r  t h i s  o b j e c t  c l a s s i f i c a t i o n  i s  c o n s i s t e n t  wi th  t h e  FY 
1966 l e v e l .  There i s  a s h i f t ,  however, from e l e c t r o n i c  m a t e r i a l s  t o  f u e l s  
and l u b r i c a n t s  d i r e c t l y  a t t r i b u t a b l e  t o  the  growth of the  phys ica l  p l a n t .  
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Equipment - $2212,000 

The inc rease  of  $1,272,000 i s  r equ i r ed  for purchase of a l a r g e  
computer t o  be used f o r  te lemet ry  d a t a  process ing;  shop equipment 
machinery, t e s t  equipment, and l i b r a r y  books. 

Lands and S t r u c t u r e s  - $450,000 

The e s t ima te  f o r  minor c o n s t r u c t i o n ,  modi f ica t ions  and a l t e r a t  
planned a t  t h e  FY 1966 l e v e l .  

s c a l e  
and 

ons a r e  
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A D M I N I  ST RAT I VE OPE RAT1 ONS 

FISCAL YEA? 1967 ESTIMATES 

PACIFIC LAUNCH OPEJUTIONS OFFICE 

MISSION AND CA!?AABILITIES: -- 
The P a c i f i c  Launch Operat ions Of f i ce  w a s  consol ida ted  under the  Johrt F .  

Kennedy Space Center ,  NASA, e f f e c t i v e  October 1, 1965. The FY 1966 and 
FY 1967 requirements  of t h i s  Of f i ce  a r e  included w i t h  the  estimates f o r  t he  
John F. Kenned:? Space Center .  

SUMMARY OF REWJliCES REQUIREMENTS : 

15'67 
-,- 

1965 1966 

--- --- Authorized I?os i t ions  . end of yea r . .  ... 22 
Average Number of All Employees.. ..... 22 
Adminis t ra t ive  Operat ions.  ............ $844,000 --- 

--- --- 

INSTALLATION I)1g:R IPTI ON : 

The P a c i f i c  Launch Operat ions Of f i ce  is l oca t ed  a t  Vandenberg A i r  Force 
Base, Ca1iforri:La , approximately 150 m i l e s  nor thwes t  of Los Angeles. 

ANALYSIS OF RE,!;OllRCES REQUIREMENTS BY OBJECT CLASSIFICATION: --- 
1965 1966 

--- --- 11 . Per sonrie 1 Compensation. .......... $213,000 
12.  Personnel Bene f i t s . .  15,000 - - -  --- ............. -- 

--- --- Total. ,  personnel  c o s t s . .  ....... $228,000 

21 .  Travel  ;and Transpor t a t ion  of 
PE! r s o m  ......................... 

22. T ranspor t a t ion  of Things. .  ....... 
23. Rent., Communications, and 

Ut:ilirric?s.. .................... 
24. P r i n t i n g  and Reproduction..  ...... 
25. Other Se rv ices . .  ................. 

Services  of o the r  agencies .  .... 
26. Suppl ies  and Mate r i a l s . .  ......... 
32. Lands and S t r u c t u r e s . .  ........... 
42. Insurance C l a i m s  and Indemnit ies .  

31. Equi.pment, ....................... 

38,000 
6,000 

41,000 
6,000 

42 , 000 
164,000 

91,000 
44 , 000 

184,000 - - -  

--- 
- e -  

Total $844,000 --- --- .......................... 
7,- -.- 
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JUSTIF ICAT ICN 1;Y OBJECT CLASS I F  ICATION : --- 
- Personnel D i s t r i b u t i o n  

1965 

D i r e c t  Personnel by Program 

Support Per s onnel ---I. 

Directclr arid S t a f f  ........................ 
Adminis t re t ion  ............................ 
Research a.nd development suppor t  .......... 

4 
8 
7 - 

Sub- to t a l ,  suppor t  p o s i t i o n s  ............ 19 - 
1 9  To t a  1 , p e rnianen t p o s i t ion  s .............. 

Other pos i  t:ions : ---I. 

P o s i t i o r s  under coopera t ive  t r a i n i n g  
agreeaient .~.  ........................... 

Other temporary p o s i t i o n s .  .............. 
T o t a l ,  a l l  p o s i t i o n s  ........................ 

Personnel  Costs 

1965 1966 1967 -- 
--- Tota l  P o s i t i o n s . .  ...................... 22 

Permanent ............................ 19 
Other . . .  ............................. 3 

- - -  
- - -  

Per  s onne l>”!nsa t i o n  : 
Annual cost: o f  permanent p o s i t i o n s .  .. $1 94,000 
Pay above t.he s t a t e d  annual r a t e . .  . . .  1,000 - - -  
Lapses (deriuc.t) -4,000 --- 
Net c o s t  of’ permanent p o s i t i o n s .  ..... 191,000 --- 

22,000 --- 
...................... 

0 t her  pe r  s cint-te 1 c ompen s a t: i on ......... 
--- Tota l  ccnipmsation ................. 213,000 

NASA funded ...................... 213,000 - - -  
--- - - -  Reimbursable ..................... 

15,000 - - -  Personnel b e n e f i t s .  .................... 
NASA f u n d e d . .  ........................ 15,000 
ileirnbursnble ......................... 

---  
--- - - -  
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1967 
-,- 

1965 1966 

To ta l  personnel c o s t s . . . . . . . . . . . . . . . . . .  $228,000 - - -  - - -  
-,- - --  --- NASA funded. ......................... 228,000 

Reimbursable . . . . . . . . . .  ............... --- --- --- 
Average Numbgrof All Employees 

(Man Years1 .......................... 22  
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WALLOPS STATION 

F I S C A L  YEAR 1967 E S T I M A T E S  

L O C A T I O N  P L A N  
I1 - -  -.,_- a C r  n, ne 

K U L K t  I 3 Z K H U C  DLUU, 

/'I\, / '\ LARGE ROCKET -- -7 /, 

STnWAGF ARFA- 

\\ 

BOGUES B A Y  

ROAD 8 DIKE LEGEND 
EXISTING FACILITIES 
FACILITIES AUTHORIZED OR UNDER 
CONSTRUCTION 
FACILITIES PROPOSED IN 1967 ESTIMATES 

SOUTH SHOR 

LAUNCH AREAS I8 2 

ZDY N AMT BAL A NCI N G FACILITY 

ADMINISTRATIO 

' \ ' I /  

I I -  S.~CL' m f i i i ~ n n i  DI --v 1 1 1  n i h i r  \ \ I  v 
LHVI ' Ik ,  I ""I. I I S V L  Y V I L I .  .- 
AND ASSEMBLY SHOP 

NEW SCOUT DADJ \ ,' 
UUl SEWAGE SYSTEM v 

A T L ~ ~ ~ ~ ~  O C E A N  
LAUNCH AREAS 3 , 4 , 8 5  

SCALE 
o 112 t MI. 
111 * 

0 
rQ 
I 
P 
v 



A
0
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:j'J:AFF 'IIG SUXlAiIY 
6 6  - 

Exceptetl 2 
GS-16 1. 

GS-14 10 
A l l  o t h e r  G:j  357 

144 Wage Board - 
T o t a l  perinane?: 51 8 

1 2  Temporary - 

4 GS-I5 

i&NGE CNGINEEKING D I V I S I O N  
66 67 
1 1  
- -  

~ x c e  p t e  d 

G S - 1 4  5 8  
86 82  A l l  o t h e r  G S  

G S - 1 6  1 1  
G S - 1 5  1 2 -  

- -  Wage BOarCl - -  
' ro ta1  Permanent 94 94 

6 i  
2 
1 
6 

13 
352! 
144 
518 
12 

-. 

- 

- 

NATIONAL AERONAUTICS AND SPACE ADMINISTKATION 

ORGANIZATION A N D  STAFFING c u m  

WALLOPS STATION 

DIRECTOR I 
E x c e p t e d  
A l l  o t h e r  G S  

T o t a l  permanent 

F L I G H T  T E S T  D I V I S I O N  I 

111 110 
3 2  32  - -  "'t G S - 1 5  

G S -  L4 
A l l  o t l ler  GS 
Wage Board 

T o t a l  perrnanerit 148 148 

- 
5 

.- 
TE(:HNICAL S { R J I C E I ,  D I V I S I O N  

6 6  67 -- -_. 
G S - 1 4  I 1  - A l l  o t h e r  CS 4;' 42 

i 0b  108 Wage Board -- 

T o t a l  Permanent 15 151 .- -- 

.-a 

DMIN 1STU.T 1.VE P'4NAGEMENT 
D1l'l.SIOP: 

60 6 7  
GS-15  L 1  
G S - 1 4  i t  

1 l ' t  1 l.!k 
(4 4 Wage Board  _- 

120 120 

A l l  o t h e r  G:; 

T o t  a1 I 'erma~~ent  

I .-. 
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ADMIN ISTRATIVE OPERAT IONS 

FISCAL YEAR 1967 ESTIMATES 

- WALLOPS STATION 

MISSION AND CAPABILITIES: 

Wallops I s l a a d  was e s t a b l i s h e d  a s  t h e  P i l o t l e s s  A i r c r a f t  Research ! ; ta t ion  
of t he  Nat iona l  Advisory Committee f o r  Aeronaut ics  (NACA) i n  1945. T h i s  in -  
s t a l l a t i o n ' s  e a r l y  mission included wind tunnel  and l a b o r a t o r y  invest:l.gations 
of a v a r i e t y  of aerodynamic problems of f l i g h t ,  a s  w e l l  a s  s e rv ing  a s  a launch 
s i t e  f o r  meteoro logica l  and sounding rocke t s .  When t h e  r e sources  and f a c i l i -  
t i e s  of NACA were t r a n s f e r r e d  t o  t h e  newly e s t a b l i s h e d  Na t iona l  Aerondutics and 
Space Adminis t ra t ion  (NASA) i n  1958, t h i s  f a c i l i t y  was renamed Wallop 3 Sta t ion .  

Under 'NASA, t h e  p r e s e n t  mission of Wallops S t a t i o n  i s  t o  p lan  and :onduct 
t he  i n t e g r a t i o n ,  tes t ,  checkout and launch of space probes, a s  w e l l  a s  t o  
t r a c k ,  acqu i r e ,  record ,  reduce and ana lyze  t h e  d a t a  obtained from t h e s e  
a c t i v i t i e s .  I n  a d d i t i o n ,  Wallops i s  r e s p o n s i b l e  f o r  conducting recovery  
ope ra t ions  f o r  s u b - o r b i t a l  launches,  a s s i s t i n g  and t r a i n i n g  f o r e i g n  n a t i o n a l s  
i n  launch techniques ,  a s s i s t i n g  in t r a c k i n g  and acqu i r ing  da ta  on s p a z e c r a f t  
launched frclni o t h e r  f a c i l i t i e s ,  and provid ing  a d m i n i s t r a t i v e  and management 
support  f o r  c e r t a i n  programs and p r o j e c t s .  Wallops h a s  r e c e n t l y  been ass igned  
p r o j e c t  manai;ement r e s p o n s i b i l i t i e s  f o r  t h e  Un ive r s i ty  Explorer  (OWL) which 
w i l l  i n v e s t i g a t e  a u r o r a l  and a i rg low phenomena a s  w e l l  a s  study so la r -  terres- 
t r i a l  rel.atj.on:;hips, and i s  expected t o  undertake i n  t h e  near  f u t u r e  p r o j e c t  
management oE t h e  X-Ray Explorer which w i l l  ga the r  d a t a  on s t e l l a r  X-ray 
sources  discovered by sounding rocke t s .  

Wallops !Station i s  t h i s  c o u n t r y ' s  most a c t i v e  launch s i te .  Nearljf  6,000 
launches h a w  taken p l ace  from t h e r e  s i n c e  1945. Vehic les  launched Vrom 
Wallops S t a t i o n  range i n  s i z e  from t h e  small  Hasp meteoro logica l  rocke t  t o  
t h e  fou r - s t age  Scout, which i s  capable of p l ac ing  a 240 pound payload i n  a 
300 mile o r b i t .  
launched from Wallops have provided s c i e n t i f i c  and t e c h n i c a l  dat:a ra.iging 
from information on the  f l i g h t  c h a r a c t e r i s t i c s  of a i r c r a f t ,  launch v e h i c l e s  
and s p a c e c r a f t  t o  d a t a  on t h e  upper atmosphere and space environment, 

A v a r i e t y  of s c i e n t i f i c  and experimental  r e - e n t r y  spacec ra f t  

Although t h e  major po r t ion  of t hese  launchings  a r e  i n  suppor t  of NASA pro- 
j ec t s ,  launchings  a r e  a l s o  conducted f o r  t he  armed fo rces ,  t h e  Atomic Energy 
Commission and o t h e r  government o rgan iza t ions ,  a s  w e l l  a s  non-governinent 
s c i e n t i f i c  o rgan iza t ions .  Wallops S t a t i o n  i s  a l s o  the  launching s i t e  f o r  
numerous p r o j e c t s  undertaken i n  coopera t ion  wi th  f o r e i g n  n a t i o n s  under NASA':; 
program of i n t e r n a t i o n a l  coopera t ion .  Among t h e  s t a t i o n ' s  achievements of t h e  
p a s t  ca lendar  yea r  a r e :  t he  launching of 487 sounding rocke t s ,  Explorer XXV'II 
(NASA Beacon E:xplorer) , Explorer XXX (Naval Research Laboratory IQSY), SECOR 



(U. S. Army g;eocletic), and the  f i r s t  Aerobee 350 sounding rocke t ,  the  only 
l i q u i e d  f u e l  veh ic l e  f i r e d  from Wallops. Also, Wallops S t a t i o n  managed t h e  
cons t ruc t ion  of  a new launch f a c i l i t y  a t  Po in t  Barrow,, Alaska from whjch 11 
sounding rocke t  5 were success fu l ly  launched. 
aboard the  U,. S ,  N. S. Coratan success fu l ly  launched 90 sounding r o c k e t s  o f f  
t he  coas t  of South America between February and A p r i l .  

The Mobile Range Expedit ion  

SUMMARY OF RE SOURCES R E Q U I R E M E N 2  : 

Authorized P o s i t i o n s  end of year . . .  555 530 530 
Average Number of A l l  Employees. ... 5 30 523 523 
Adminis t ra t ive  Operations. .  ......,. $10,931,000 $9,446,000 $10,166,000 

1967 - 1966 
I_. 

1965 - 

INSTALLATION DE SCRIPTION: 

Wallops S t a t i o n  c o n s i s t s  of t h r e e  sepa ra t e  a r e a s  on the  A t l a n t i c  Coast of 
V i r g i n i a ' s  e a s t e r n  shore:  The main base ( former ly  Chincoteague Naval A i r  
S t a t i o n ) ,  t he  Wallops I s l and  launching s i te  and t h e  Wallops mainland. The 
a d m i n i s t r a t i k e  o f f i c e s ,  t h e  range c o n t r o l  c e n t e r ,  support  shops and the  main 
telemetry bu i ld ing  a r e  loca t ed  on the  main base,  Wallops I s l a n d  is about  
seven miles south e a s t  of t he  main base and i s  connected t o  the  mainland by a 
causeway and br idge.  
i s  only one-halif m i l e ,  
blockhouses,  assembly shops and the  launch s i tes .  
one-half  mi1.c: s t r i p  west of t h e  I s l and  and houses the  r a d a r  and o p t i c a l  t rack-  
ing  s i tes .  

The I s l and  i s  about f i v e  miles long and i t s  w i d e s t  p o i n t  
Located on the  I s l and  a r e  rocke t  s to rage  bu i ld ings ,  

The Wallops mainland i s  a 

Wallops !; tation, t o t a l l i n g  6,561 government owned ac res ,  c o n s i s t s  of 
2,313 a c r e s  on the  main base,  108 a c r e s  on the  mainland a r e a ,  3,000 a c r e s  on 
the  i s l a n d ,  and 2,140 a c r e s  of unusable marsh land. The t o t a l  cap i t i t l  in-  
vestment a s  of June 30, 1965, was $75,323,000. New cons t ruc t ion  completed 
dur ing  the  pas t  ca lendar  year  included a new Scout launching f ac i l i t : 7 ,  a new 
telemetry bui ld ing ,  a dynamic ba lanc ing  f a c i l i t y ,  and an a d d i t i o n  t o  the  
assembly shop. 

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION : 

1965 - 1966 
_I_ 

1967 - 
11. Personnel  Compensation.. $4,437,000 $4,692,000 $4,865,000 
1 2 .  Per s o m e 1  Benef i t s , .  . . . . . . 305,000 333,000 - 345,000 

21. TrziveP and Transpor t a t ion  
166,000 185 , 000 185,000 

22. T ranspor t a t ion  of Things.. . . 113,000 153,000 124,000 
23. Rent, Communications, and 

'Util i t ies. .  o . .  . . . . 625,000 430,000 442,000 

of Personso . .  . . . . *. . . . . 
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1965 - 1966 - 1967 - 
$35,000 

1,729,000 
65,000 

1,451,000 
4 80,000 
445,000 

$35,000 
1,390,000 

53,000 
1,250,000 

480,000 
445,000 

24. Prin.t:irig and Reproduction. $32,000 

Se rv ices  of o t h e r  agencies  77,000 
25. 0the.r Serv ices .  ........... 1,001,000 

26. Suppl.ies and Mater ia l s . .  .. 1,450,000 
31. Equipmc!nt.. ............... 2,207,000 
32. Land:; and S t ruc tu res . .  .... 518,000 
42. 1nsu:rance Claims and - - -  Indemiii t i e  s .............. --- 

$ l o , ]  66,000 To ta l . .  ................. S10,931,000 $9,446.000 

JUSTIFICATIOlV :BY OBJECT CLASSIFICATION : 

P e r  sonnel D i s t r i b u t i o n  

1967 
L_ 

1966 - 1965 - 
Direct Personnel  by Propram 

Space Science and App l i ca t ions  

74 
6 
6 

69 
6 
3 

68 
6 
6 

45 
1 

5 

15 

32 

178 

- 
- 

5 
208 
1 2 7  

340 

518 

- 
- 

Phys ics  and astronomy............. 
Bioscience........................ 
Meteorological  sa te l l i t es . . . . . . . . .  

Advanced-&.search and Technology 

Space v e h i c l e  systems............. 
E l e c t r o n i c s  systems... ............ 
Space power and e l e c t r i c  

propuls ion  systems.. ............ 
Chemical. propulsion............... 
Aercmautics.. ..................... 

45 
1 

45 
1 

- 
5 

15 
5 

15 

39 - 39 - - T r a c k a L z i d  Data Acquis i t ion  

18 3 - 191 - Stlb-tOti51, direct positions.. ...... 
Support p e r  some1  

5 
205 
125 - 

5 
205 
11 7 - 

Directo:t and S t a f f  ................... 
Administration.......o..........O.... 
Research and development support . . . . .  

- 335 327 - Sub- to t a l ,  support  posi t ions. . . . . .  

518 518 T o t a l .  permanent Dositions... . . . . .  
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1965 - 
Other 'Posi t ions:  

P o s i t i o n s  under coopera t ive  t r a i n i n g  
agreements...................... 12 

Other temporary pos i t i ons .  ......... 25 

T o t a l ,  all p c l s i t i o n s . . . . . . . . . . . . . . . . . . . . .  z2 

T o t a l  Positi.onsi.. ............. - 
Permanent ................... 
Other...................... 

1966 - 

12 

530 - - 

1967 - 

12 - - -  

Personnel  Cos ts  

1967 - 1966 __. 1965 - 
555 
518 
37 

- 530 
5 18 
12 

- 530 
518 
- 
12 

Personnel Conpensation: 
Annual. c o s t  of permanent pos i t ions . .  $3,862,000 $4,211,000 $4,315,000 
Pay above the  s t a t e d  annual rate. . . .  38,000 16,000 17,000 

N e t  c o s t  of permanent posi t ions. . . . .  3,788,000 4,121,000 4,285,000 
Other pei:soiinel compensation.. ...... 649,000 571,000 580,000 

Lapses (deduct) .  .................... -112,000 -106,000 - -47,000 

--_- T o t a l  Compensation.. ............. 4,437,OS 4,692,000 ~,865,000 
NASA F i f n d e d . . . . . . . . . . . . . . . . . . . . . .  4,437,000 4,692,000 4,865,000 
Reimbu:csable.. ................... --- --- 

P e r s o n n e , ' L m e f i t s  .................. 305.000 333,000 345,000 
NASA !E,mded.. .................... 305,000 333,000 345,000 --- - - -  - - -  Reimbwrsable.. ................... 

T o t a l  persolnnel costs............... 4,742,000 5,025,000 ~,210,000 
NASA :E,unded. ..................... 4,742,000 5,025,000 5:, 210,000 --- - - -  - e -  Reimbursable..................... 

Average li@ber of A l l  
(Man Years) ............ 5 30 5 23 5 23 

Personne'l Cos ts  - $5,210,000 
Increased personnel  c o s t s  a r e  es t imated  to be $185,000 h igher  thaii 1966 

a s  a r e s u l t  of the  c o s t  of t h e  Federa l  Employees Sa la ry  Act of 1965 €or  a ful.1 
year ;  wl th i r -grade  s t e p  inc rease ;  ca ree r  development and f o r  r e t i r emen t  
c o n t r i b u t i o n s  and o t h e r  b e n e f i t s ,  

T ranspor t a t ion  of Things - $124,000 
Ant ic ipa ted  requirements f o r  t r a n s p o r t a t i o n  of t h ings  a r e  $29,000 less than  

A 0  2-25 



FY 1966 due t o  1 educed requirements fo r  t r a n s p o r t a t i o n  of equipment. t o  t h e  
launch faci l i . t :y  a t  Po in t  Barrow, Alaska.  

Rent. Comiunj.c:at:ions. and U t i l i t i e s  - $442.000 

Estimated requirements a r e  $12,000 above FY 1966 due t o  inc reased  commu- 
n i c a t i o n s  and e l e c t r i c i t y  c o s t s  necessary  t o  accommodate g r e a t l y  increased  
use  of Wal.lop:; !;ta.tion a i r f i e l d ,  t h e  experimental  radar  and t r a c k i n g  Equipment 
tu rned  over t:o NASA by t h e  Massachusetts I n s t i t u t e  of Technology, end 
t h e  Coquina Eieach, North Caro l ina  , t r a c k i n g  s i t e .  

Other S e r v i c w r  $1.794.0(30 

Inc reased  a n t i c i p a t e d  c o s t s  of $351,000 above t h e  FY 1966 l e v e l  r e f l e c t s  
t h e  increased  requirement f o r  maintenance, r e p a i r s  and a l t e r a t i o n s  t o  t h e  
ag ing  Eaci l i t :  ie:; of t h e  main base ,  and t h e  continuous maintenance and r e p a i r  
of t h e  s t a t ion ' : ;  equipment. i l lso inc luded  i s  t h e  c o s t  of  t h e  a d d i t i o r ,  o f  
four  inen and increased overtirile demands on t h e  f i r e  r i g h t i n g  crew necc s s i t a t ec l  
by increased  di;:port a c t i v i t y ,  and t h e  f i r s t  f u l l  year of s e r v i c e  proirided 
by t e c h n i c a l  m30c:umentation and supply management c o n t r a c t s  which were 
i n  i t  i a t e d i n  ?Y 1 5) 6 6. 

S u m l i e s  andl.&i:erials - $1.451.000 

The i n c r e a s e  of $201,00C i s  p r i m a r i l y  t h e  r e su l t  of r e c e n t l y  acqu i r ed  
admin i s t r a t iv ' e  isupport r e s p o n s i b i l i t y  f o r  t h e  j o i n t  A i r  Force-NASA Ratlar 
F a c i l i t y  a t  Wa11ops S t a t i o n ,  as w e l l  a s  remotely loca ted  f a c i l i t i e s  ai. Coquina 
Beach, North Zacolina,  and F o r t  C h u r c h i l l ,  Canada. Also ,  t h e  increas6:d 
a c t i v i t y  whic i  is expected i n  FY 1967 a t  t h e  r e c e n t l y  compLeteci launcli f a c i l -  
i t y  a t  Po in t  Barrow, Alaska,  w i l l  r e q u i r e  a d d i t i o n a l  expendi tures  for  s u p p l i e s  
and mater :La I:; . 
A l l  o the r  o b j e c t  c l a s s i f i c a t i o n s  - $1.145.000 

Other requirements i nc lude  t h e  c o s t  of t r a v e l ,  p r i n t i n g  and repradi ic t ion ,  
purchase of (equipment , and minor c o n s t r u c t i o n ,  a l l  of which a r e  expec1:ed t o  
remain a t  t h e  F Y  '1966 l e v e l .  

A 0  21-26 



N 

2 
L i  

un' 
3 - 
0 

ADMINISTRAT ION 
NASA-Wide 

6 6  6 1  
Excep ted  1 6  1 6  
GS-16 1 1  
GS-15 42  42  
GS-14 47 48 
A l l  o t h e r  GS 142  137 
Wage Board 

T o t a l  Permanent  248 244 

- -  

- -  - _  

HEA D?UARTERS OPERAT IONS 
66 67 

Excep ted  1 1  
- -  
- -  GS-16 

GS-15 4 4  
GS-14 6 6  
A l l  o t h e r  GS 221 225 

15 15 Wage Board 

T o t a l  Permanent  253 251 

- -  

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ORGANIZATION AND STAFFING CHART 

NASA HFACgUARTERS 

i Excep ted  
GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS 
Wage Board 
T o t a l  Permanent  2 ,162 2,135 

6 5  6 5  

T o t a l  P o s i t i o n s  2,227 2 ,200  

-- 
-- Temporary 

A GENERAL COUNSEL 

POLICY ANALYSIS 
66 61 

Excepted 3 3  
- -  

G S - l b  - -  
CS-15 2 2  
GS-14 2 2  
A l l  o t h e r  GS 10 10 
wlpn mnEra 

T o t a l  Permanent  17 17 

- -  - - -  

ADMINISTRATOR 

Excep ted  
GS-16 

66 67 
11 11 
- -  

GS-15 1 1  
GS-14 2 2  
A l l  other c-5 5 5  
Wage Board 

T o t a l  Permanent  19 1 9  

- -  - -  

EXECUTIVE SECRETARY 
66 67 

Excep ted  1 1  
GS-16 
GS-15 3 3  
GS-14 3 3  
A l l  o t h e r  GS 55  55 

2 2  Wage Board 

T o t a l  Permanent  6 4  64 

- -  
- -  

- -  

66 67 
Excepted 6 6  

- -  
- -  GS-16 

GS-15 11 11 
GS-14 6 6  
A l l  o t h e r  GS 29 2 8  
Wage Board 

T o t a l  Permanent  52 51 

- -  - -  

m 

PROGRAMMING 

Excep ted  
GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS 
"Ubi ""PI" 
.. - . 

66 67 
7 7  

13 14 
12 12 
39 37 

- -  
- -  

- -  - -  
7 1  70 T o t a l  Permanent  

I MANNED SPACE FLIGHT I 
Excep ted  
GS-16 1 GS-15 116 124 
GS-14 
A l l  o t h e r  GS 198 175  
Wage Board 

T o t a l  Permanent  453 447 :f 1 
I 

- -  

SPACE SCIENCE AND APPLICATIONS 

66 6 1  
Excepted 38 38 
G S - l b  23 23  
GS-15 6 0  6 8  
GS-14 28 38 
A l l  o t h e r  GS 147 1 2 5  
Wage Board 

T o t a l  Permanent 296 292 

- -  

- -  - -  

I 

I - I A  I I 
INDUSTRY AFFAIRS INTERNATIONAL AFFAIRS 

66 61 66 67 
2 2  Excep ted  - _  

Except  e d 10 10 
GS-16 1 1  GS-16 1 1  
GS-15 17 18 GS-15 3 3  

A l l  o t h e r  GS 84  80 A l l  o t h e r  GS 21  21  
GS-14 - -  GS-14 3 6  37 

Wage Board - -  - -  - -  Wage Board - -  
T o t a l  Permanent  148 146  T o t a l  Permanent  27 21  

PUBLIC AFFAIRS 

66 67 - -  
Excepted 4 4  
13-16 
GS-15 1 4  1 4  
GS-14 20 20 
A l l  o t h e r  GS 
Wage Board 

T o t a l  Permanent  

- -  

80 i a  - -  - -  
118 116 

I I 

TRACKING AND DATA ACQUISITION 
66 67 

Excepted 6 6  
5 5  GS-16 

GS-:5 I') 20 
GS-14 10 10 

22 20 A l l  o t h e r  GS 
Wage Board 

62 6 1  I T o t a l  Permanent  

- -  

1 L  

- -  - -  

LEGISLATIVE AFFAIRS 

Except  e d I GS-16 
GS-15 4 4  
GS-14 2 2  
A l l  o t h e r  GS 20  20 
Wage Board r r  
T o t a l  Permanent  29 29 

I TECHNOLOGY UTILIZATION 

66 67 
Excep ted  6 6  
GS-16 - -  

. A l l  GS-14 o t h e r  CS 1 3  13 
s i  sn 

- -  

GS-15 s a  

I Wage Board 
78 77 I T o t a l  Permanent 

m 

ADVANCED RESEARCH AND TECHNOLOGY 

6 6  67 
Excepted 2" 2" 

GS-16 22 22 

- _  
I L  1 L  

GS-1) 59 61 
GS-14 24 25 

76 70 A l l  o t h e r  GS 
Wage Board 

I T o t a l  Permanent  217 214 

- -  - -  
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

NASA HEAWUARTERS 

MISSION AND iGBABILITIES: 

The mission of t h e  Headquarters of t h e  Nat ional  Aeronautics and Space 
Adminis t ra t ion i s  t o  plan and provide execut ive d i r e c t i o n  f o r  t he  pro,grams 
au thor ized  by the  Congress, and t o  implement the  n a t i o n a l  o b j e c t i v e s  's tated 
in t h e  Nat ional  Aeronautics and Space Act of 1958, a s  amended. 1 . e  p r i n c i p a l  
s t a t u t o r y  func t ions  a re :  

1. T o  con.duct research  i n t o ,  and f o r  t he  s o l u t i o n  of , problems 
of f l i . g h t  w i t h i n  and o u t s i d e  the  e a r t h ' s  atmosphere and t o  
develop, c o n s t r u c t ,  t e s t ,  and ope ra t e  ae ronau t i ca l  and space 
veh ic l e s  f o r  research  purposes. 

2 .  T o  cartduct a c t i v i t i e s  requi red  f o r  t h e  exp lo ra t ion  of space 
wi th  manned and unmanned v e h i c l e s .  

3 .  T o  arrange f o r  p a r t i c i p a t i o n  by t h e  s c i e n t i f i c  community .in 
planning s c i e n t i f i c  measurements and observa t ions  t o  be made 
th.rou.gh use of ae ronau t i ca l  and space v e h i c l e s  , and conduct 
o r  arrange f o r  t he  conduct of such measurements and observa-  
t ions , 

4 .  To provide f o r  t he  widest  p r a c t i c a b l e  and appropr i a t e  dissem- 
i n a t i o n  of information concerning i t s  a c t i v i t i e s  and the  r e s u l t s  
thereof  ,, 

The fol lowing off i c e s  a t  Headquarters a s s i s t  management i n  ca r ry ing  out  
t he  t e c h n i c i t  aspec ts  of  t h i s  mission:  

The 0ffic:e of Manned Space F l i g h t  - Responsible f o r  a l l  NASA a c t i k i t i e s  
d i r e c t l y  involving manned space f l i g h t  missions.  Programs include 
Gemini - E O  develop an ope ra t iona l  c a p a b i l i t y  t o  f l y  a two-man space-  
c r a f t  i n  near -ear th  o r b i t  f o r  per iods  up t o  four teen  days and t o  
l e a r n  new techniques ,  inc luding  rendezvous, docking and extravehic .ular  
a c t i v i t y ;  Apollo - t o  provide a broad n a t i o n a l  c a p a b i l i t y  f o r  manned 
space exp lo ra t ion ,  inc luding  e a r t h - o r b i t a l ,  l una r  o r b i t a l ,  and luriar 
su r f ace  ope ra t ions  and t o  achieve t h e  s p e c i f i c  o b j e c t i v e  of mannecl 
lunar  landing and r e t u r n  w i t h i n  t h i s  decade; and Advanced Missions - 
t o  p lan  a broad program of  exp lo ra t ion  which will achieve and main ta in  
a p o s i t i o n  of space l eade r sh ip  f o r  t h e  United S t a t e s .  The Of f i ce  of 
Manned Space F l i g h t  has  launch r e s p o n s i b i l i t y  f o r  a l l  major manned 
and unmanned missions u t i l i z i n g  NASA launch veh ic l e s .  This  Off i c e  
a l s o  has 3ver -a l l  i n s t i t u t i o n a l  r e s p o n s i b i l i t y  f o r  t h e  t h r e e  
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i n s t a l l a t i o n s  p r imar i ly  concerned with t h e  manned space f l i g h t  
programs. These i n s t a l l a t i o n s  a r e :  t he  George C .  Marshall Space 
F l i g h t  Center,  including Miss i s s ipp i  Test  F a c i l i t y ,  Michoud Assem'ily 
F a c i l i t y ,  and S l i d e l l  where a computer f a c i l i t y  i s  loca ted ;  t.he 
Manned Spacecraf t  Center ,  including NASA a c t i v i t i e s  a t  the White 
Sands Test  F a c i l i t y ;  and t h e  John F. Kennedy Space Center ,  NASA, 
including NASA a c t i v i t i e s  a t  t he  Eastern and Western Test  Ranges. 

The Of f i ce  of Space Science and Applicat ions - Responsible f o r  
NASA proerams involving t h e  unmanned s c i e n t i f i c  i n v e s t i g a t i o n  of the 
space environment including the  moon, p l a n e t s ,  and i n t e r p l a n e t a r y  
space u t i l i z i n g  ground-based, a i rbo rne ,  and space techniques such a s  
sounding r c c k e t s ,  e a r t h  s a t e l l i t e s ,  and deep space probes ( e . g . ,  
Voyager); f o r  s c i e n t i f i c  experiments t o  be conducted by man :in space 
and s e l e c t i o n  and t r a i n i n g  of a s t r o n a u t - s c i e n t i s t s ;  f o r  t he  r e sea rch  
and development of space f l i g h t  a p p l i c a t i o n s  i n  such a r e a s  a:; 
meteorology , communications, nav iga t ion ,  geodesy, and economic 
geographic surveys,  and f o r  t h e  support  of ope ra t iona l  systems 
using these  developments; f o r  t h e  development, procurement, and use 
of l i g h t  arid medium class launch v e h i c l e s ,  such as C e n t a u r ;  and f o r  
t h e  s u s t a i n i n g  u n i v e r s i t y  program. 

The Clffice of Space Science and Applicat ions has an o v e r - a l l  i n s t i t u -  
t i o n a l  r e s p o n s i b i l i t y  f o r  those NASA i n s t a l l a t i o n s  p r imar i ly  involved 
i n  space sc:ience and a p p l i c a t i o n s  programs. These a r e  t h e  GIscldard 
Space FI:.ght Center ,  Wallops S t a t i o n ,  and t h e  Jet  Propulsion 
Laboratciry , including t h e  NASA Resident Off i c e  which adminis ters  t h e  
contract .  w:-th the  C a l i f o r n i a  I n s t i t u t e  of Technology f o r  t h e  opera-  
t i o n  of t h e  J e t  Propulsion Laboratory. 

The Of f i ce  of Advanced Research and T e c h n o w  - Responsible f o r  t h e  
planning , d i r e c t  ion , execution , eva lua t ion  , documentat ion , and d j  s - 
semiriati.on of: t h e  r e s u l t s  of a l l  NASA resea rch  and technology prcgrams 
which ai:e conducted p r imar i ly  t o  demonstrate t he  f e a s i b i l i t y  of L. 
concep t ,  s t r u c t u r e  , component, o r  system which may have s p e c i f i c  
general  a p p l i c a t i o n  t o  t h e  n a t i o n ' s  a e r o n a u t i c a l  and space object i ves  . 
This Of 1: i ce  is a l s o  responsible  fo r  coordinat ing NASA's t o t a l  program 
of support ing research and technology , which is  r e l a t e d  t o  carryj.ng 
out t h e  s p e c i f i c  f l i g h t  missions i n  order  t o  avoid unnecessary d u p l i -  
c a t i o n  i33d t o  in su re  that: t h e  agency has an i n t e g r a t e d  and balanced 
research program. 

I n  a d d i r i o n ,  t h i s  o f f i c e  has  o v e r - a l l  i n s t i t u t i o n a l  responsibi1il :y f o r  
t h e  research c e n t e r s  p r imar i ly  involved i n  ca r ry ing  out  NASA's aclvanced 
research programs. These i n s t a l l a t i o n s  are: t h e  Ames Research (:enter , 
t h e  Ele- t ronics  Kesearch Cen te r ,  t h e  F l i g h t  Research Center ,  t he  Langley 
Researci  Center , t h e  L e w i s  Research Center ,  and t h e  Space Nrrclea r 
Propuls ion Off ice .  

A 0  4 - 3  



The Of f i ce  o.E Tracking and Data Acqu i s i t i on  - Responsible f o r  t h e  
development, implementation, and ope ra t ion  of t r a c k i n g ,  d a t a  
a c q u i s i t i o n ,  communications , and d a t a  processing f a c i l i t i e s ,  systeris , 
and s e r v i c e s  required f o r  NASA f l i g h t  programs. I n  a d d i t i o n ,  t he  
Of f i ce  i s  r e spons ib l e  f o r  agency-wide coordinat ion of t h e  management 
of automatic d a t a  processing systems and s e r v i c e s .  

SUMMARY OF REtZURCES REQUIREMENTS: 

1965 1966 - 1967 

Authorized P o s i t i o n s ,  end of year .  2,263 2,227 2,200 

Adminis t ra t ive Operations ......... $51,516,000 $56,286,000 $58,667,000 
Average Nuimber of  A l l  Employees.. . 1,989 2,063 2 , 043 

INSTALLATION-DESCRIPTION: 

The NASA lieadquarters i s  loca ted  a t  400 Maryland Avenue, S. W.,  
Washington, CI. C . ,  and a l s o  occupies two o t h e r  bu i ld ings  i n  the southwest areit 
of the Distr ic t  of Columbia, a s  we l l  as s t o r a g e  f a c i l i t i e s  i n  nearby Arlington, 
V i r g i n i a .  
and the  warehousing space,  personnel occupy government-owned bu i ld ings .  

With t h e  exception of  t h e  space leased i n  the Repor t e r ' s  BiJilding 

ANALYSIS OF EZSOURCES REQUIREMENTS BY OBJECT CLASSIFICATION: 

11. 
1 2 .  

21 .  

22. 
23. 

24. 
25. 

26. 
31. 
32. 
42. 

Persclrinel Compensation.. .... 
Per scmne 1 Benef i t s  .......... 

Total: ,  personnel c o s t s . .  .. 
Tr'ave:l and Transpor t a t ion  

of  I?ersons.. .............. 
Trans;portation of Things. ... 

and U t i l . i t i e s . .  ........... 
Print: ing and Reproduct ion.  .. 
0t:her Se rv ices . .  ............ 

S e r ~ i c e s  of o t h e r  agencies 
Supp:Lies and M a t e r i a l s . .  .... 
Equ i pinen t ................... 
Lands and S t r u c t u r e s . .  ...... 
Insurance C l a i m s  and 

Indemnit ies . . . . . . . . . . . . . . .  

Rent ~, Communications, 

Total . . . . . . . . . . . . . . . . . . . . .  

1965 

$25,311,000 
1,959.000 

$27,270,000 

2 , 550 , 000 
341 , 000 

1,899,000 
1,580,000 

12,654,000 
2 , 778,000 

500,000 
1,936,000 --- 

8,000 

$51,516.000 

1966 

$27,281,000 
2,167,000 

$29,448,000 

2 , 642,000 
295 , 000 

2,341,000 
1,925,000 

15,048,000 
2,472,000 

555,000 
1,550,000 - - -  

10,000 

$56.286,000 

1967 . - 
$27,946,000 

2 , 3  7 3 ,000. -, 

$3C ,319,000 

2,642,00C1 
295 , OOCl 

2,390,000 
i ,075,000 

It ,024,000 
2 , 807,000 

1,550,000 
555,000 

- - .. 
I 10 .OO(!- 
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The above e s t ima tes  f o r  FY 1966 and FY 1967 a r e  d i s t r i b u t e d  between. NASA- 
wide support  func t ions ,  conducted o r  adminis tered c e n t r a l l y ,  which provide 
s e r v i c e  t o  a]:. c e n t e r s ;  and f o r  Headquarters ope ra t ions  which a r e  f o r  t h e  
support  of t h e  day-to-day ope ra t ions  of a l l  Headquarters o f f i c e s .  
ing  t a b l e  shows t h i s  comparison by o b j e c t  c l a s s i f i c a t i o n :  

The fol low- 

Analysis  of Funding f o r  NASA-wide 
Support and Headquarters Operat ions 

FY 1966 FY 1967 
NASA-wide Hdqtrs. NASA-wide Hdqtrs.  

To ta l  Support Operat.  T o t a l  Support Operat.  
Ob i e c t  C l a s s i f i c a t i o n  ( I n  thousands of d o l l a r s )  

11. Personne:l Comp, . . $27,281 $25,004 

21. Travel  axid Trans 

22. Trans.  o:E 

23.  Rent, Corrnnuinic . 
& U t i l i t i l e s . . . .  2,341 1 ,261  

24. P r i n t i n g  I &  Repro 1,925 1,772 
25. Other Se:rvices.. . 17,520 15,638 
26. Supplies  I& Mat.. . 555 15 

3 2 .  Land ti S t r u c t u r e s  
42 .  I n s .  C l a i m  and 

1 2 .  Personnel Blenef . . 2,167 2,012 

of Yer sms . .  ... 2,642 2,588 

Th irig s ......... 295 234 

31 .  Equipment ........ 1,550 1,345 --- - - -  

$2,277 
155 

54  

61  

1,080 
153 

1 ,882 
540 
205 --- 

$27,946 
2,373 

2,642 

295 

2 , 390 
2,075 

18  , 831 
555 

1 ,550 --- 

$25,563 
2,209 

2,588 

234 

1,319 
1 ,922 

16,818 
1 5  

1,345 - - -  

--- 

$2,383 
164 

54  

6 1  

1 ,071  
153 

2,013 
540 
205 - - -  

Indemni t ies . . . .  10 -e- 10 10 l o  

Tota l  ..........$ 56.286 $49,869 $6,417 $58.667 $52.013 $6.654 

JUSTIFICATIONBY OBJECT CLASSIFICATION: 

Personnel D i s t r i b u t i o n  

1965 - 
Direc t  Personnel by Program 

Manned S p a c e F l i n h t  

Gemini . . . . . . . . . . . . . . . . . . . . . . .  
Apollo ....................... 
Advanced miss ions . . . . . . . . . . . .  

103 
249 
101 

1966 
L_ 

75 
291 

87 

1967 -. 

43 
3 21 

83 



- 1965 

Space S c i e q z  and Applicat ions 

Physics mid astronomy.. .............. 
Sustamiizg u n i v e r s i t y  program.. ...... 
Lunar and p l ane ta ry  exp lo ra t ion  ...... 
Launch v i ~ h i c l e  development. .......... 
Launch v e n i c l e  procurement.. ......... 
Biosc ience . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Meteorological s a t e l l i t e s . . . . . . . . . . . .  
Communication and a p p l i c a t i o n s  

technology s a t e l l i t e s . . . . . . . . . . . . . .  

Advanced Research and Technology 

Basic r e s e a r c h . . . . , . . . . . . . . . . . . . . . . . .  
Space v e h i c l e  systems ................ 
Electroni .cs  systems...  ............... 
Human fac . tc r  systems ................. 
Space power. and e l e c t r i c  propuls ion 

system .s............................ 
Nuclear rocke t s . . . . . . . . . . . . . . . . . . . . . .  
Chemical propuls ion .................. 
Aeronaut.j.cs.. ........................ 

Trackinv Data Acquis i t ion 

Techno 1ogyJ: i 1 i z a t ion  

Sub . t o c  a:l . d i r e c t  pos i t ions .  ....... 
Support per:;mxnel 

*Director and S t a f f  ..................... 
Admini:;tr,stion (Headquarters) .......... 

q e s e a r c h  and development support . .  ..... 
S u b - t o t a l ,  support  p o s i t i o n s  ......... 
T o t a l ,  permanent p o s i t i o n s  ........... 

Other p o s i t i o m  : 

P o s i t i o n s  under cooperat ive t r a i n i n g  
agreements, ........................... 

0 t h e r  tempo 1: a ry  po s i t ions .............. 
T o t a l ,  a l l  p o s i t i o n s . ,  ................... 

*NASA-wide support 

57 
76  
71 
10 
15 
26 
20 

21 

31 
44 
37 
22 

31 
3 

22 
27 

6 0  

14 
__L_ 

1,040 

617 
258 
248 - 

1,123 

2,163 

1966 - 

57 
7 6  
71 

6 
19 
26 
20 

21  

31 
44 
37 
22 

31 
3 

22 
27 

6 2  

14 

1,042 

I__ 

618 
253 
249 

1 , 1 2 0  

2 ,162  

- 

--- 
65 

2,227 - 
(867) 

- 1967 

56 
7 4  
71 

4 
20 
26 
20 

21  

31 
4 3  
37 
22 

30 
3 

2 2. 
2 6 

6 1. 

14 --. 
1 ,02I! 

6 1  1. 
25 I. 
24 Ei --- 

1, lo;!. 

2,135 

- - -  
6 5  

2 ,200  

_c-- 

-- 
( 8 5 6 :  
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Personnel requirements 

The FY 1967 budget reques t  includes a t o t a l  of 2,200 c i v i l i a n  posi1:ions 
f o r  NASA Headquarters,  a reduct ion of 27 pos i t i ons  below t h e  cu r ren t  Eiscal 
year .  

Of t h e  2,135 permanent pos i t i ons  shown i n  t h e  above t a b l e ,  1,028 a r e  
d i r e c t l y  r e l a t e d  t o  the  s t a f f i n g  of t h e  s c i e n t i f i c  and t echn ica l  program a reas  
i n  t h e  Office of Manned Space F l i g h t ,  t he  Off ice  of Space Science and 
Appl ica t ions ,  t h e  Off ice  of Advanced Research and Technology, t he  Off ice  of 
Tracking and Da.ta Acquis i t ion ,  and t h e  Off ice  of Technology U t i l i z a t i o n .  
t he  remaining 1,107 permanent pos i t i ons ,  856 a r e  for NASA-wide support  
func t ions  r e l a t i n g  t o  t h e  review, coord ina t ion ,  d i r e c t i o n  and planning of 
a c t i v i t i e s  sc,ch. a s  procurement, f i n a n c i a l  management, a u d i t ,  a c q u i s i t i o n  and 
disseminat ion of s c i e n t i f i c  and t e c h n i c a l  information,  and the  balance of 251 
a r e  f o r  Headcparters opera t ions  concerned wi th  admin i s t r a t ive  s e r v i c e s ,  
personnel ,  s e c u r i t y ,  accounts and r e p o r t s ,  and con t r ac t s .  

Of 

Personnel Costs  

1965 1966 - 1967 . 

Tota l  Positj,ons.. ................ 2,263 2 ,227  - 2.200: 
Permanent. ...................... 2,163 2,162 2,135 
Other. .  100 65 65 ......................... 

Personne 1 Cc,raf?nsat i o n  : 
Annual cost  of permanent 

posit ion:; .  ................... $26,308,000 $27,849,000 $2i ,945,000 
Pay above ishe s t a t e d  annual 

r a t e . . . . . . . . . . . . . . . . . . . . . . . . .  101,000 107,000 107,000 
Lapses (deduct) ................ -2,464,000 -2,165,000 __ -1 .538,00C! 
Net cos t  of permanent pos i t i ons  23,945,000 25,791,000 20,514,000 
Other  persmile1 compensation.. . 1,366 .OOO 1,490.000 - I. ,432 .OO()- 

Tota l  coinpcensation. .......... 25,311.000 27.281.000 211,946.00()- 
NASA Eunded . . . . . . . . . .  ...... 25,311,000 27,2S1,000 2" ,946,000 
Reimbursable... . . . . . . . . .  ... --- .. - .. --- 

Personnel bene f i t s . . . . . . . . . . . . . . .  1,959.000 2.167.000 - 2.373 ,OOQ 
NASA funded . . . . . . . . . . . . . . . . . . . .  1,959,000 2,167,000 :? ,373,000 --- - - -. --- Reimbursa 'ble . . . , . . . . . . . . . . . . . . .  

Tota l  personnel c o s t s . . . . . . . . . . . .  2 7 , 2  70 ,000 29 .448,000 2;). 3 1 9 . OOII- 
NASA funded.. . . . . . . . . . . . . . . . . . .  27,270,000 29,448,000 313,319,000 - - -  - - .. --- Reimbursable. . . . . . . . . .  ......... 

Averave Number of A l l  Employees 
(Man Years) .................... 1,989 2,063 2,043 
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Personnel Costs - $30,319,000 

The peirsonieL c o s t s  f o r  FY 1-367 a r e  es t imated t o  be $30,319,000 cuxering 
2,043 manyears 101 cmployinent. 01 t h i s  amount $27,946,000 i s  requestc d f o r  
personnel cornpensation and $2,373,000 f o r  personnel b e n e f i t s .  The FY 1967 
e s t ima te  LS .$371,000 over  the  amount f o r  t h e  cu r ren t  f i s c a l  yea r .  T h J s  
i nc rease  :LS c ~ q t i i r e d  t o  cover t h e  c o s t  of  t h e  Federal  Employees Salar:, Act of 
1965 on a f u l l  year b a s i s ,  f o r  within-grade s t e p  inc reases  and c a r e e r  
development Eor re t i rement  con t r ibu t ions  and o t h e r  b e n e f i t s ,  and f o r  
increased co.;ts payable t o  the  Department of Labor f o r  b e n e f i t s  and o fhe r  
payments made f rorn t h e  Employees' Compensation Fund during FY 1965. 

The following t a b l e  shows the  major i tems which a r e  included i n  th(i e s t i -  
mate f o r  ;personnel c o s t s :  

I.ncre,ise o r  
FY 1967 Decreeme from 

FY 1966 E s t i m a t e  -- 

Personnel conpensation: 

Net c o s t  of permanent p o s i t i o n s  ..... $26,514,000 $+'7 23 , 000 
Other personnel compensation ........ 1,432,000 -58,000 -- 

Sub- to t a l . . . . . . . . . . . . . . . . . . . . . . . . .  $27,946,000 $+$j65: ,000 

Personnel bec.ef i t s  : 

Retirement con t r ibu t ions . . . . . . . . . . . .  1,749,000 t56,OOO 

Employees' Compensation Fund.. . . . . . .  259,000 - t89,OOO 
Other benefi ts . . . . . . . . . . .  ........... 365,000 t61,OOO 

Sub-tota.1 .......................... 2,373,000 +206,000 --. 

Tota l  personnel  cos t s . . .  .......... $30,319,000 $+871,000 - 
O f  t h e  $30,319,000 requested f o r  personnel costs , $27 ,772 ,000  is estimated 

€or s a l a r i e s  arid b e n e f i t s  of employees engaged i n  NASA-wide programs and 
a c t i v i t i e s  which a r e  conducted o r  administered c e n t r a l l y  f o r  t he  b e n e f i t  of 
a l l  c e n t e r s ,  arid $2,547,000 f o r  personnel engaged i n  Headquarters ope ra t ions .  

Travel and ' h ~ i s p o r t a t i o n  of Persons - $2,642,000 

The frs! 1967 e s t ima te  of $2,642,000 f o r  t r a v e l  and t r a n s p o r t a t i o n  c f  
persons i s  t h e  same l e v e l  as FY 1966 requirements. Qf t h i s  amount, :~2,42SyOC10 
is  f o r  NASA cimployee t r a v e l  and t r a n s p o r t a t i o n  and $217,000 f o r  non-BiASA 
employee trave:l c:osts of t e c h n i c a l  and research advisory committees and 
f o r  c o s t s  oi l o c a l  t r a n s p o r t a t i o n .  
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The amount requested includes $2,588,000 i n  support  of NASA-wide programs 
and a c t i v i t i e s ;  and the  remainder of $54,000 i s  r e l a t e d  t o  Headquarters 
ope ra t ions .  

T r a n s p o r t a t i q n o f  Things - $295.000 

The FY 1967 amount of $295,000 requested f o r  t r a n s p o r t a t i o n  of t h i n g s  i s  
t h e  same l e v e l  r equ i r ed  f o r  t he  cu r ren t  f i s c a l  year .  The c o s t s  under t h i s  
o b j e c t  c l a s s i f i c a t i o n  include $195,000 f o r  domestic and overseas  shipments 
of e x h i b i t s  and spacemobiles; $56,000 f o r  t r a n s p o r t a t i o n  of household goods 
and personal  e f f e c t s ;  and $44,000 f o r  f r e i g h t ,  exp res s ,  drayage and parcel 
pos t  c o s t s  of'  shipments t o  NASA i n s t a l l a t i o n s ,  and r e n t a l  of t r u c k s  from t h e  
General Se rv ices  Administration. 

Of t h e  $295,000 requested i n  FY 1967, $234,000 i s  f o r  support  of NASA-wide 
a c t i v i t i e s  axid $61,000 f o r  Headquarters ope ra t ions .  

Rent, Commun,j=tions, and U t i l i t i e s  - $2,390,000 

The FY 1907 e s t ima te  of  $2,390,000 under t h i s  o b j e c t  c l a s s i f i c a t i o n  
includes:  
provides f o r  an i nc rease  of $58,000 requ i r ed  f o r  r e n t a l  of space t o  house t h e  
NASA Scienti.liic and Technical Information F a c i l i t y  on a f u l l  y e a r  baE8is i n  
FY 1967 and a decrease of $9,000 f o r  r e n t a l  of ADP equipment; and $1,800,000 
f o r  cormnunic:at;Lons c o s t s  which a r e  p ro jec t ed  a t  t h e  same l e v e l  as the  current: 
f i s c a l  year    requirements . 

$590,000 f o r  r e n t s ,  a n e t  i nc rease  of '  $49,000 over  FY 1966, which 

The fo l lcn~i r ig  t a b l e  r e f l e c t s  t h e  i tems included i n  t h e  FY 1967 e s t ima tes  
f o r  r e n t s  and communications : 

I n c r e a s e  or 
FY 1967 Decrease from 
E s t  i m a t  e FE! 1966 __ 

Rents : 

Space ................................. 
ADP and JMI equipment. ................ 
OSEice dupli,::ating equipment .......... 

T o t a l ,  r en t s . . . . . . . . . . . . . . . . . . . . . . . .  

Communications: 

Leased l i ,nes . . . . . . . . .  ................. 
Local telephone & exchange se rv ice . . . .  
Long d i s t a n c e  t o l l s . . . . . . . . . . . . . . . . . . .  
Postage tind TWX.......,............... 

Tota l ,  communications... . . . . . . . . . . . .  

T o t a l ,  r e n t s  and communications..... 

$367,000 $f!i8 ,000 
89,000 .-9,ooo 

134.000 -.- - --  

$590,000 st.119 ,000 

366,000 --- 
451,000 --- 

- - -  295,000 
688,000 --- -- 

~ 1 , 8 0 0 , 0 0 0  -- 
$+49,000 
-I- 

$2,390,000 
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Of t h e  $2,390,000 requested f o r  FY 1967 f o r  r e n t s  and communications, 
$1,319,000 i s  Estimated f o r  NASAwide support  and $1,071,000 f o r  Headquarters 
ope ra t ions .  

P r i n t i n g  anc,&Jroduction - $2.075.000 

The FY 1967 e s t ima te  f o r  t hese  s e r v i c e s  i s  $2,075,000, an increase of 
$150,000 above t h e  Fy 1966 l e v e l .  Over 90 per  c e n t ,  o r  $1,915,000 of t he  
FY 1967 e s t jma te  i s  f o r  printj-ng and r e l a t e d  s e r v i c e s  which w i l l  b e  Iierformeti 
through gave-cnment sources .  The remaining $160 , 000 i s  f o r  p r i n t i n g  and 
photostat:ing t o  be done by commercial sou rces ,  The major a c t i v i t i e s  funded 
under t h i s  o b j e c t  c l a s s i f i c a t i o n  are as follows: 

FY 1967 
E s  t i m a  t e 

Inc rease  
over 

FY 1966-- 

S c i e n t i f i c  and t e c h n i c a l  information 

Educational and information 

P r i n t i n g  and reproduct ion of admini- 

......................... $1,100,000 ;+lSO ,000 pub l i ca t ions  

p u b l i c a t i o n s  350,000 - - .- ......................... 
- - s t r a t i v e  i s suances ,  forms, e t c . . . . . . .  625,000 -- 

T o t a l ,  p r i n t i n g  and reproduct ion ..... $2,075,000 

The incrr:aE8e of $150,000 requested i n  FY 1967 i n  t h e  s c i e n t i f i c  and 
t e c h n i c a l  irifcrrmation a c t i v i t y  includes $50,000 f o r  NASA's a b s t r a c t i n g  and 
indexing j o u r n a l  " S c i e n t i f i c  and Technical Aerospace Reports ," $60,000 f o r  
pr int ing,  of t e c h n i c a l  reviews , monographs , handbooks and d a t a  compliat  i o n s ,  
and $40,000 f o r  s p e c i a l  publi .cations on s e l e c t e d  aerospace t o p i c s .  

O f  t h e  $2,075,000 requested i n  FY 1967, $1,922,000 i s  f o r  pr int in .g  and 
reproduc:tion s e r v i c e s  f o r  NASA-wide support  ac t iv i t i e s  and $153,000 f o r  
Headquarter:; o p e r a t  i ons .  

Other Service:; - $18.831.000 

The F Y  '1967 r eques t  f o r  o t h e r  s e r v i c e s  is  $18,831,000, a net inc:rease of 
$1,311,000 above t h e  FY 1966 l e v e l .  
major i tems which are  funded under t h i s  o b j e c t  c l a s s i f i c a t i o n :  

L i s t e d  i n  t h e  fol lowing t a b l e  dre t h e  

Inc rease  o r  
FY 1967 Dec cease over  

i?Y 1966 __ Estimate - 
S c i e n t i f i c  and t e c h n i c a l  information 

Documentati.on. j o u r n a l  l i t e r a t u r e . . . . . . . .  
T r a n s l a t i o n  s e r v i c e s . . . . . . . . . . . . . . . . . . . .  

f a c i l i t y  .............................. $5,308 , 000 $4-341 , 000 
1,810,000 +30O,O@O 

350,000 4-75, OClO 
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Inc rease  o r  
FY 1967 Decrease over  
Est imate  FY 1966 

S c i e n t i f i c .  informat ion  systems 
development: ............................... 

Technical  puLi:lications prepara t ion . .  ....... 
Dissemination o;E information through 

educa t iona l  i n s t i t u t i o n s  and o t h e r  
channels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Educat ional  i3ild information media 
se rv i ces . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  

Educational e x h i b i t  s e r v i c e s .  .............. 
Secur i ty  inves t iga t ions  .................... 
R e l i a b i l i t y  (and q u a l i t y  assurance 

Incen t ive  con t r ac t ing  s tudy ................ 

Headquarters ope ra t ions  .................... 

s tud ie s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tra in ing  programs. . . . . . . . . . . . . . . . . . . . . . . . . .  
Miscellaneous s t u d i e s  and s e r v i c e s . , . . . . . . .  

$355,000 
885,000 

1,305,000 

1,725,000 
745 , 000 

1,300,000 

500,000 
197,000 
400,000 

1,938,000 
2,013,000 

To ta l ,  o t h e r  s e rv i ces . . . . . . . . . . . . . . . . . . . .  $18,831,000 

-..- 
$+2 58,000 

-1-60 ,000 

+50,000 
-131,000 
- +131,000 

+ L97,OOO 

Of the  net. i nc rease  of $1,311,000 f o r  o t h e r  s e r v i c e s ,  over 75%, o r  
$1,004,000, is requested f o r  t h e  NASA-wide s c i e n t i f i c  and t e c h n i c a l  informa- 
t i o n  program. This inc ludes  : 

1. $341j,000 t o  provide increased  support  f o r  ope ra t ion  of NASA's 
c ~ n t ~ : i ~ t o r  opera ted  S c i e n t i f i c  and Technical Information 
F a c i l ~ i t y .  
between 20 and 30% each year  over  t he  pas t  s e v e r a l  yea r s .  It 
is  a n t i c i p a t e d  t h a t  t h i s  t r end  w i l l  cont inue i n  FY 1967. The 
increased  workload i s  caused by t h e  a d d i t i o n a l  number of 
s c i e n t i f i c  and t echn ica l  r e p o r t s  which a r e  becoming a v a i l a b l e  
from NASA supported research  and development programs, and 
from interagency agreements and exchange arrangements wi th  
domestic and fo re ign  o rgan iza t ions .  

The workload of  t h e  f a c i l i t y  has  been inc reas ing  

2. $300,00,0 f o r  documentation of world-wide j o u r n a l  l i t e r a t u r e  t o  
process  the  increased  volume of s i g n i f i c a n t  fo re ign  aerospace 
l i t e r a t u r e  f o r  immediate use i n  the  U. S. aerospace programs. 

3 .  $75 ,OOC! f o r  a d d i t i o n a l  t r a n s l a t i o n  s e r v i c e s  requi red  t o  handle 
t h e  r i s e  i n  world-wide jou rna l  a c t i v i t y  i n  t h e  aerospace 
sciertces and t h e  a v a i l a b i l i t y  of a con t inua l ly  inc reas ing  
volume of m a t e r i a l  o r i g i n a l l y  published i n  fo re ign  languages. 
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4 .  SL88 ,300  f o r  p repa ra t ion  of manuscript m a t e r i a l  f o r  specializecl 
s c i e n t i f i c  and t e c h n i c a l  pub l i ca t ions .  This inc ludes  $16:!,000 
f o r  handbook and d a t a  compilations on s e l e c t e d  aerospace 
s u b j e c t s ,  and $125,030 increased support  of t h e  Langley Researl:h 
Center p r i n t i n g  p l a n t  ope ra t ions  f o r  s p e c i a l i z e d  s e r v i c e s  such 
as e d i t i n g ,  v e r i f i c a t i o n  of references,and p repa ra t ion  of 
graphs and t a b l e s .  

The remaining inc rease  of $307,000 i s  r equ i r ed  f o r  t h e  o t h e r  NASA-wide 
support  funct ions and f o r  Headquarters o p e r a t i o n s ,  a s  follows: 

For othcr-GSA-wide requirements , a n e t  i nc rease  of $176,000 c o n s i s t -  
ing of  i nc reases  o f :  (1) $60,000 f o r  r e l i a b i l i t y  and q u a l i t y  assursnce 
s t u d i e s  r e l a t i n g  t o  s u b j e c t s  such as systems design t r ade -o f f  s t u j i e s ,  
q u a l i t y  assurance methodology and development of p u b l i c a t i o n s  on 
s p e c i a l  t o p i c s ;  (2)  $197,000 f o r  i n i t i a t i o n  of an incen t ive  c o n t r a c t -  
ing e f f e c t i v e n e s s  s tudy;  and (3) $50,000 f o r  agency-wide t r a i n i n g  3f 

personnel i n  t echn ica l  management, supervisory and admin i s t r a t ive  
a reas  common t o  s e v e r a l  NASA c e n t e r s  with emphasis on t r a i n i n g  programs 
r e l a t i n g  t o  supervisory management, i ncen t ive  c o n t r a c t i n g ,  f i n a n c i a l  
management, and c o n t r a c t  admin i s t r a t ion ,  The foregoing inc reases  
a r e  p a r t i a l l y  o f f s e t  by decreases  amounting t o  $131,000 i n  a v a r i e t y  
of miscel l  arreous s t u d i e s  and s e r v i c e s .  

For H e a d q r g t e r s  o p e r a t i o n s ,  an inc rease  of $131,000 c o n s i s t i n g  o f :  
(1) $110,000 f o r  computer o p e r a t i o n ,  programming and systems des ign  
s e r v i c e s ;  arid (2) $21,000 f o r  c o n t r a c t  admin i s t r a t ion  and s e c u r i t y  
guard s e r v i c e s .  

Suppl ies  and Mate r i a l s  - $555,000 

The FL' 1907 e s t ima te  of $555,000 f o r  s u p p l i e s  and m a t e r i a l s  i s  the same 
l e v e l  required f o r  FY 1966. The items under t h i s  o b j e c t  c l a s s i f i c a t i o n  
p r imar i ly  include t h e  purchase of pamphlets and documents f o r  t h e  s c i e n t i f i c  
and techrtica:l :-nformation program , o f f i c e  and photographic s u p p l i e s  m d  
materials , and subsc r ip t ions  and t echn ica l  books f o r  t h e  law and t e c t n i c a l  
l i b r a r i e s .  

Of thct anount estimated for: Ey 1967, $15,000 i s  f o r  NASA-wide support  and 
$540,000 f o r  Headquarters ope ra t ions .  

Equipment - -&,550,000 

The FY 1057 e s t ima te  f o r  equipment i s  t h e  same l e v e l  required f o r  t h e  
cu r ren t  .E isca l  yea r .  The items f o r  FY 1966 and FY 1967 under t h i s  oli ject  
c l a s s i f  i c a t  i m  include $205,000 f o r  purchase of mechanical, photogralbhic and 
miscellaneous $off i c e  equipment ; $155,000 f o r  procurement of replacemtmt 
v e h i c l e s  f o r  t h e  e x i s t i n g  spacemobile f l e e t  which w i l l  exceed t h e  80,000 mile 
mark i n  1 3  1966 ;and w i l l  become uneconomical t o  maintain and r e p a i r ,  and f o r  
updating of nodel  inventory and equipment t o  be placed i n  t h e s e  spacctmobiles; 
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$80,000 f o r  purchase of miscellaneous equipment f o r  t h e  S c i e n t i f i c  and 
Technical Information F a c i l i t y ;  and $1,110,000 f o r  procurement of  educat ional  
e x h i b i t s  and materials which w i l l  provide up-to-date coverage of NASA programs 
i n  t h e  manned and unmanned exp lo ra t ion  of space,  and t o  up-date t h e  ex l i ib i t  
inventory t o  keep a b r e a s t  of t e c h n i c a l  programs. These e x h i b i t s  a r e  dI2signed 
f o r  use i n  educa.tiona1 i n s t i t u t i o n s ,  t e a c h e r s  and s t u d e n t s  f a i r s  and work- 
shops, pro fes s iona l  and t echn ica l  o rgan iza t ions  and d i s p l a y  before  t h e  general  
p u b l i c ,  both cromestic and fo re ign .  

Of t h e  $1,_"150,000 required i n  N 1967 f o r  equipment descr ibed above 
$1,345,000 i s  f o r  support  of NASA-wide a c t i v i t i e s  and $205,000 f o r  Headquarters 
ope ra t  ions . 
Insurance ClajLs and Indemnities - $10.000 

The FY 196i' requirement i s  est imated a t  t h e  same l e v e l  as f o r  t h e  c d r r e n t  
f i s c a l  yea r .  
t h e  provis ions of 28 U.S.C. 2672 f o r  i n j u r y ,  death,  o r  l o s s  of property 
caused by the negl igent  o r  wrongful act o r  omission of any employee of NASA 
while  a c t i n g  w i t h i n  t h e  scope o f  t he  r e s p o n s i b i l i t y  of  h i s  o f f i c e  o r  
employment. 

These funds cover payment o f  claims of $2,500 o r  l e s s  under 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

WESTERN OPERATIONS OFFICE 

MISSION AND $&lABILITIES : 

The prima.1.y mission of the Western Operations Office is to represent 
NASA in the southwestern area and to provide technical, contractual, and 
administrative support to NASA field centers and NASA Headquarters for 
programs and projects located in southern California and other areas west 
of Denver, Cblorado. The Western Operations Office functions as a field 
support activity in such areas as procurement, technical management, public 
affairs and educational programs, legal and patent reviews, financial 
management aictivities, and other administrative support. 

Technical management support, as assigned by NASA Headquarters and field 
centers, enc.cmpasses advanced technology contracts and many research and 
development hardware contracts. Contract activity includes negotiations 
for advanced technology, hardware, basic agreements with major contractors, 
and procuremmt: of pressurants and propellants for NASA and contractors 
requirements. The Western Operations Office mission also includes operation 
of an in-pla.nt staff at the North American Aviation plant at Downey, California, 
to handle over-all contract administration and quality assurance for the 
Apollo and Sawrn projects. 

The mission of the Western Operations Office also includes administrative 
support and services for the NASA Resident Office at the Jet Propulsion 
Laboratory. The Resident Office, physically located at the Jet Propulsion 
Laboratory i.n Pasadena, California, has principal contract administration 
responsibili t:ies for the NASA contract with the California Institute of 
Technology whic:h operates the Jet Propulsion Laboratory. 

SUMMARY OF aSJURCES REQUIREMENTS : 

1965 1966 - 196 7 
Authorized, Positions, end of year 405 39 1 386 
Average Numiber of All Employees. 37 7 382 378 
Administra.t:ive Operations.. .. . . . . $22,693,000* $5,987,000 $6,149,000 

*Includes $17,034,000 for purchase of computers for JPL. 
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INSTALLATION 1,IS;RIPTION : 

The main Western Operations Off ice  i s  located a t  150 Pic0 Boulevard, 
Santa Monica, {Califfornia. The Off ice  occupies a group of bu i ld ings  uncer 
commercial lease and no government investment i n  bui ld ings  o r  acreage i s 
involved a t  thLs locat ion.  

Over one-third of t h e  Western Operations Off ice  s t a f f  i s  loca ted  i n  
government owned f a c i l i t i e s  a t  Downey, Ca l i fo rn ia ,  which are c u r r e n t l y  
being u t i l i z e d  b:y the  Space Information Systems Divis ion of North American 
Aviation, :Cnc,, mainly f o r  Apollo and Saturn work. The government owmid 
por t ion  of t he  North American Aviat ion Downey complex i s  loca ted  on 160 
ac res  and ithe land and p l an t  a c q u i s i t i o n  value i s  approximately $45 m i l l i o n  
as of June 30, 1965. The r e spor i s ib i l i t y  f o r  management of proper ty  and 
f a c i l i t i e s  valued at $39.5 m i l l i o n  w a s  t r a n s f e r r e d  from the  A i r  Force 1:o 
NASA on J u l y  1, 1964. 
a r e  assigned t o  o ther  con t r ac to r  l oca t ions  wi th in  the  Los Angeles a r e a  where 
f u l l  t i m e  p ro j ec t  support  i s  required.  

ANALYSIS O F  RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION: 

A few a d d i t i o n a l  Western Operations Off ice  personnel 

11. 
12 

21. 

22. 
23. 

24. 
25 

26. 
31, 
32 
42. 

1965 

Personnel Compensation... $4,115,000 
Personnel Benefits.. . . . . .  289,000 

Total ,  personnel costs .  $4,404,000 

Travel  and Transportat ion 
of persons............. 

Transpcrtatioii oi Things. 
Rent, Cmununications, and 

U t i l i  t i e s . .  ............ 
Pr in t ing  and Reproduction 
Other Services........... 

Services of o the r  agen- 
c ies . . . . . . . . . . . . . . . . .  

Supplies and Mater ia ls .  . 
Equipment ................ 
Lands ancl S t r u c t u r e s . .  ... 
Insurance C l a i m s  and 

Indemnities.. .......... 

247,000 
8 ,  uuu 

349,000 
15,000 

522,000 

12,000 
51,000 

17,085,000 --- 

Tot:aI.. ............... 000 

1966 

$4,289,000 
309,000 

$4,598,000 

282,000 
4s , 000 

402,000 
15 000 

5 14,000 

14,000 
53,000 
64,000 --- 

196'' 

$4,426,000 
317,000 

$4,74 3,000 

282,000 
53,000 

402,000 
15,000 

517,000 

58,000 
53,000 
29,000 

--I 
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JUSTIFICATION-a OBJECT CLASSIFICATION: 

Personnel D i s t r ibu t ion  

1965 - 1966 _L 1967 

Di rec t  P e r s o m d .  bv Program 

mnned Space E’linht 

Gemini............................. 
ApOllO.. ........................... 
Advanced niis.sions.. ................ 

Space S c i e m x a n d  Applicat ions 

Physics arid astronomy.. ............ 
Lunar anti p lane tary  exploration..  ... 
Launch vc!hicle procurement. ........ 
Bioscience. ....................... 
Communi c a t  ion  and app l i ca t ions  

techno1.ogy s a t e l l i t e s . .  .......... 
Advanced Rtzgeitrch and Technolonv 

Space veh:i.c:Le systems.. ............ 
Elec t ronics  systems.. .............. 
Space power and e l e c t r i c  propulsion 

systems,. , . . . . . . . . . . . . . . . . . . . . . . .  
Chemical propulsion. ............... 

Techno logy U t  :L 1 i z a t ion  

Sub-total ,  d i r e c t  positions...... 

Support perscxnnlel 

Di rec tor  and Staff................... 
Administration....................... 
Research and ]Development support.. ... 

Sub-total ,  support  positions,.... 

Tota l ,  permanent positions....... 

4 
16 1 

8 

15 
15 
5 - 
7 

- 2 
162 163 

10 10 

15 14 
14 14 
4 5 
2 2 

7 6 

3 3 3 
23 21 20 

2 2 2 
4 4 4 

3 

250 249 246 

- 3 3 - 

9 9 9 
63 63 62 

64 - 64 65 - 
- 136 - 137 135 

386 386 38 1 
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1967 - 1966 - 1965 - 
Other  posit:jig 

Pos i t ions  under cooperative 
t r a i n i n g  agreements............... 

Other temporary positions........... 

Total ,  a l l  pos i t ions . .  .................. 386 - 
Personnel Costs 

19t,i7 -- 1965 1966 

To ta l  Positiogg... .  .............. - 405 - 39 1 386 
Permanent...................... 386 386 38 1 
Other... . . . . . . . . . . . . . . . . . . . . . . .  19 5 5 

Personnel Comggsation: 
Annual cos t  of permanent pos i -  

Pay above t h e  s t a t e d  annual 
tions... . . . . . . . . . . . . . . . . . . . . .  $3,985,000 $4,193,000 $4,221,000 

ra te . . . . . . . . . . . . . . . . . . . . . . . . .  15,000 16,000 ll5 , 000 

Net cos t  of permanent pos i t i ons  3,830,000 3,981,000 4,126,000 
Other personnel compensation... 285,000 308,000 30!3,000 

Lapses (deduct)........ ........ - 170,000 - 228,000 - 111,000 , 

Tota l  Ccmpensation... ...... 4,115,000 4,289, ooo 4,42!5,000 
NASA f'unded.. ............ 4,115,000 4,289,000 4,4215,000 
Reimbursable... .......... --- --- --- 

Personnel b e n e f i t s  
31 7,000 NASA funded.................... 289,000 309,000 , 

Reimbursable............... .... 289,000 309,000 317,000 

To ta l  personn.el costs. . . . . . . . . . . .  4,404,000 4,598,000 4,743,000 
NASA funded.................... 4,404,000 4,598,000 4,743,000 
Reimbursable.. ................. --- --- -I- 

Average Numbej.clf A l l  Employees 
(Man Years).. ................... 377 382 378 

Personnel Cmggisa t ion  and Benef i t s  - $4,743,000 

Personnel cos t s  i n  FY 1967 a r e  estimated t o  be $145,000 h igher  than i n  
FY 1966, of which $137,000 i s  f o r  personnel compensation and $8,000 i s  f o r  
personnel bertefj.ts. 
from higher  pay s c a l e s  i n  e f f e c t  f o r  a f u l l  year,  and f o r  within-grade s t e p  
inc reases ,  re t i rement  con t r ibu t ions  and o the r  bene f i t s .  

The es t imate  r e f l e c t s  t h e  a d d i t i o n a l  cos t  r e s u l t i n g  
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Travel and Traqsgprtat ion of Persons - $282,000 

Travel and t ranspor ta t ion  requirements i n  FY 1967 a r e  expected t o  r e -  
main a t  t he  FY 1966 level .  The t o t a l  es t imate  includes $230,000 needed f o r  
employee t r a v e l  t o  d i r e c t  and coordinate  technica l  program and administra- 
t i v e  a c t i v i t i e s ;  t o  a t t end  NASA t echnica l  meetings and working panels ;  ilnd 
fo r  t he  cos t  of temporary assignments and t r ans fe r s .  
w i l l  be used f o r  t he  expense of l o c a l  t r anspor t a t ion  and t o l l  charges, <md 
the  r e n t a l  of passenger motor vehic les  from the  General Services  Administration. 

The balance of $52,000 

Transportation-Lf Thinas - $50,000 

Transportation. of th ings  i s  estimated t o  increase  $5,000 i n  FY 1967. 
increase  i s  r e l a t e d  t o  the  movement of household goods t o  accommodate t h e  
personnel turncwer an t i c ipa t ed  i n  FY 1967. 
f o r  t r anspor t a t ion  of NASA exh ib i t s  i n  the  western a rea  of the  United S ta tes .  

This 

The es t imate  a l s o  includes $38,000 

Rent, Counnunic~&i.ons, and U t i l i t i e s  - $402,000 
F i s c a l  year 1967 requirements i n  t h i s  a rea  a r e  estimated t o  remain un- 

changed from €?I 1.966. 

The esthat :c?  includes $192,000 r e q u i r e d  f o r  t he  commercial l ease  of r e a l  
property and the  r e n t a l  of equipment, of which $168,000 i s  t o  continue the  
lease  of 46,800 square f e e t  of o f f i c e  space a t  an average annual cos t  o f  
$3.60 per squa:ce foot. 
o f f i c e  and o ther  equipment on a term basis. 

The remaining amount of $24,000 covers the  r e n t a l  of 

The FY 1967 requirement of $205,000 f o r  communications se rv ices  i s  composed 
of the  f o 1 lowing i t  ems : 

Leased l ines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4,000 
Long d is tance  tolls............................ 39,000 
Local tele@hone and exchange.. ................. 71,000 
A l l  o ther  coxtnnunications...................... . 91,000 

The balance of t he  FY 1967 est imate ,  amounting t o  $5,000, i s  required 
f o r  u t i l i t i e s ,  pr imari ly  e l e c t r i c  power. 

P r in t ing  and R s r o d u c t i o n  - $15,000 

The FY 1967 cos t  of p r i n t i n g  and reproducing technica l  and adminis t ra t ive  
r epor t s ,  publ ica t ions  and forms i s  estimated t o  continue a t  t he  FY 1966 
level .  The est imate  includes $3,000 t o  cover the  p r i n t i n g  of adminis t ra t ive  
ma te r i a l s  by o ther  government agencies,  and $12,000 fo r  t he  commercial 
p r i n t i n g  of tcmchnical documents and r e l a t e d  publ icat ions.  



Other Services - $575,000 

Requirements f o r  o the r  s e rv i ces  i n  FY 1967 i n d i c a t e  a n e t  increase  of 
$47,000 over F'I! 1.966. This r e s u l t s  from planned expansion of t he  Rel iab le  
E l e c t r i c a l  Con.rtec:tions School f a c i l i t i e s  a t  an add i t iona l  cos t  of $12,000, 
i n  order  tom a c c e l e r a t e  q u a l i t y  assurance c e r t i f i c a t i o n  of  con t r ac to r  personnel 
i n  time t o  a s su re  adherence t o  space hardware production schedules;  the  
a u p e n t a t i o n  of t:he t echn ica l  re ference  l i b r a r y  s t a f f  a t  an increased amount 
of $8,000 t o  s.tmre the  progress ive ly  l a r g e r  use of t hese  se rv ices  by indus t ry  
i n  the  western area.; and t h e  a s s i s t a n c e  of Defense Contracts  Adminis t ra t ion 
Services Regions (DCASR) i n  providing con t r ac t  adminis t ra t ion  se rv ices ,  
which w i l l  r equ i r e  $44,000 of a d d i t i o n a l  funding. These es t imated  inc reases  
are  p a r t i a l l y  o f f s e t  by the  expected reduct ion  of $17,000 i n  t h e  cos t  c f  
leas ing ,  maint:cmanc.e and opera t ion  of adminis t ra t ive  a i r c r a f t  a t  t h e  J e t  
Propulsion Laboratory because of t h e  d i sposa l  of a NASA-owned a i r c r a f t .  

The fo1I.owing t a b l e  i n d i c a t e s  es t imated FY 1967 funding f o r  t h i s  a r e a  by 
t h e  major requirements : 

ADP equipment operation..  ....................... $30,000 
Custodial  services. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,000 
JPL adminis t ra t ive  a i r c r a f t  lease, maintenance 

and operation..  ............................... 245,000 
Technical re ference  l i b ra ry . .  ................... 80,000 
Rel iab le  e : l ec t r i ca l  connections school.. ........ 120,000 
Contract: adminis t ra t ion  services . .  .............. 50,000 
Miscellaneous minor se rv i ces , .  .................. 32,000 

Total .  ,...,. ................................... $575,000 

Supplies arid N&zrials - $53,000 

The cost: o:E suppl ies  and materials f o r  FY 1967 i s  expected t o  remain a t  
t h e  FY 1966 l e v e l .  The es t imate  inc ludes  $48,000 f o r  replacement of olif ice 
suppl ies  and $5,000 f o r  purchase of expendable photographic, maintenance 
and opera t ing  suppl ies .  

Eauipment - $:29,000 

The FY 1967 estimate of $29,000 i s  $35,000 below FY 1966. The estimate 
includes $16,1000 f o r  t he  procurement of two replacement engines f o r  leiised 
adminis t ra t ive  a i r c r a f t  support ing t h e  Jet Propulsion Laboratory; $4,0100 t o  
purchase two passenger motor veh ic l e s  (for replacement);  and $9,000 for 
a c q u i s i t i o n  of photographic and non-capi ta l ized equipment, and replacement 
of o f f i c e  f u r n i t u r e  and equipment. 
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A D M I N  LSTlUTIVE OPERATIONS 

F I S C A L  YEAR 1967 ESTIMATES 

-- J E T  PKOPULSION LABOKATORY 

The Je t  Prclpulsion Laboratory (JPL) i s  a c o n t r a c t o r  opera ted  f a c i l i t y .  
Personnel and o t h e r  c o s t s  of ope ra t ing  t h i s  Laboratory are funded under the  
l iesearch and Development a p p r o p r i a t i o n ,  except  f o r  t he  lease of admin i s t r a -  
t i v e  a i r c r a f t  and the  purchase of passenger  motor v e h i c l e s .  These c o s t s  are 
included elsewhere i n  t h e  Adminis t ra t ive  Operat ions budget.  The admin i s t r a -  
t i v e  ope ra t ions  type c o s t s  for- JPL are shown i n  t h i s  volume f o r  in for r ia t ion  
purposes only arid a r e  not  t o  be cons idered  a p a r t  of t h e  NASA Adminis t ra t ive  
Operat ions budget f o r  FY 1967 . 

MISSION AND --- CAPABILITIES: 

The Jet: Propuls ion Laboratory (JPL) i s  engaged i n  r e s e a r c h  and devcslopment 
a c t i v i t i e s  a s ;oc i a t ed  w i t h  t h e  e x p l o r a t i o n  of space.  I t  func t ions  as a p a r t  
of t he  Cal t i fornia  I n s t i t u t e  oE Technology and i s  opera ted  by t h e  I n s t : . t u t e  
under c o n t r a c t u a l  arrangement f o r  t h e  Nat ional  Aeronaut ics  and Space Adminis- 
t r a t i o n  (IJASA), us ing  f a c i l i t i e s  p r i m a r i l y  owned by the  United S t a t e s  
Government. The NASA Resident  Of f i ce  - J P L ,  which i s  s i t u a t e d  a t  JPL has 
p r i n c i p a l  c o n t r a c t  a d m i n i s t r a t i o n  r e s p o n s i b i l i t i e s  f o r  t h e  c o n t r a c t .  Like 
J P L ,  t he  Xesident O f f  i c e  i s  i n s t i t u t i o n a l l y  r e s p o n s i b l e  t o  t h e  Associs3te 
Adminis t ra tor  f o r  Space Science and Appl ica t ions .  

In  consonance wi th  the  o b j e c t i v e s  of t h e  Nat ional  Aeronaut ics  and Space 
Act ,  t h e  purpose of t he  Laboratory i s  t o  advance t h e  n a t i o n a l  i n t e r e s t s  i n  
t h e  exp lo ra t ion  of space ,  and t o  i n c r e a s e  mankind's knowledge of t h e  c o n s t i t u -  
t i o n  and t h e  environment of space .  

Funct ions -- of the  J e t  Propuls ion  Laboratory 

Formulate and c a r r y  out: r e s e a r c h  programs which are i n  consonance w i t h  
the  I n s t i t u t e ' s  o b l i g a t i o n s  t o  suppor t  t h e  n a t i o n a l  space program. 

Concei.ve and perform advanced development and experi.menta1 engineer ing  
invest:-Lgations which f u r t h e r  t h e  technology r e q u i r e d  i n  support  of the 
na t.iona1 space program. 

Perform s t u d i e s  and recommend and c a r r y  o u t  s c i e n t i f i c  i nves t ip , a t ions  
i n  space .  Make de te rmina t ions  of t he  f e a s i b i l i t y  of ca r ry ing  out  
v a r i o u s  s c i e n t i f i c  miss ions  i n  space ,  determine the  s ign i f icanc :e  of 
such  mis s ions ,  and ana lyze  and i n t e r p r e t  d a t a  r e tu rned  from thtise 
mi:; s i o  ns . 
Undertake the  development and c o n s t r u c t i o n  of p ro to types  and f L i g h t  
hardware i n  suppor t  o f  approved programs. 
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Provide ope ra t iona l  suppor t  f o r  c e r t a i n  NASA space programs 

Advise and ass i s t  NASA i n  t h e  formula t ion  and the  e v a l u a t i o n  of long- 
range n a t i o n a l  p l ans  f o r  t h e  space program and,  when a p p r o p r i a t e ,  
p a r t i c i p a t e  i n  formula t ing  o b j e c t i v e s  and requirements  f o r  major 
development programs. 

Areas of P r z l a r y  P r o j e c t  A c t i v i t y  

The Jet  Propuls ion  Laboratory i s  r e spons ib l e  f o r  t h e  fo l lowing  major 
a c t i v i t i e s  : 

Lunar a.nd deep space unmanned s c i e n t i f i c  miss ions .  

Project:  management of complete s p a c e c r a f t  systems. 

Tracking ,  d a t a  a c q u i s i t i o n ,  d a t a  r educ t ion  and a n a l y s i s  requi red  by 
1una.r. and deep space f l i g h t s .  

Advaticed s p a c e c r a f t  guidance and c o n t r o l  systems. 

Advanced s o l i d  p r o p e l l a n t  and l i q u i d  p r o p e l l a n t  s p a c e c r a f t  erlgines.  

1.ntegrati.on of advanced p ropu l s ion  systems i n t o  s p a c e c r a f t .  

SUMMARY OF RI:!;O\l ACES REQUIREMENTS : --- 
1965 1966 1967 

Authorized Po:sit:ions, end of yea r .  3 ,998 4 , 2 5 0  4 , 2 5 0  
Average Nurrlbe-t of A l l  Employees.. . 4,119 4 , 1 2 5  4,200 
Adminis t ra t ive  Type Cost .  . . . I . . . . . $65,699,090 $ 7 1  ,::18,000 $63,151,000 

INSTALLATION IIESCIlIPTION: --- 
The Jet PrDpulsion Laboratory i s  loca ted  i n  Pasadena, C a l i f o r n i a ,  approxi-  

mately 20 m i l g s  from downtown Los Angeles. Subs id ia ry  f a c i l i t i e s  a r e  loca t ed  
a t  Goldstone, C.s l i forn ia ;  Edwards A i r  Force Base i n  Muroc, C a l i f o r n i a  and a t  
Tab 1 e Mount a i n  , C a  1 i f o r n i a  , 

A t  Pasadena, C a l i f o r n i a ,  t h e  Laboratory occupies  1 7 1 . 7  a c r e s  of laiid,  
145.9 of which a r e  owned by NASA and 25.8 l ea sed  from t h e  c i t y  of Pas*idena 
and commercial sources .  A t  Goldstone, C a l i f o r n i a ,  f a c i l i t i e s  arc. l oca i t ed  on 
4 0  a c r e s  of Land occupied under p e r m i t  from the Army. A t  Edwards A i r  Force 
Base, Muroc, C a l i f o r n i a ,  f a c i l i t i e s  a r e  loca t ed  on 600 a c r e s  of land  x c u p i e d  
under p e r i n i t  from the  A i r  Force.  The Table Nountain,  C a l i f o r n i a ,  f a c i l i t i e s  
of t h e  Laboratory a r e  loca t ed  on 10 .5  a c r e s  of land  occupied under permi t  
from the  Fores t  Serv ice  of t he  Department of Agr i cu l tu re .  The c a p i t a l  inves t - .  
ment v a l u e  as of June 30, 1965, was $128,177,167. 
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ANALYSIS OF ... I.J;SOURCES REQUIREMENTS BY OBJECT CLASSIFICATION: 

1965 1966 1967 

$46 .  5 1 6 .  000 
4 . 6 0 9 .  000 

$ 5 1 . 1 2 5 .  000 

$44.435.  000 
3 . 5 5 0 .  000 

11 . Persoririel . Compensation . . . . . .  $43.862.  000 
1 2  . Per sorine I . Benef i t s  . . . . . . . . . .  2 . 8 2 7 .  000 

'I'otal., personnel  c o s t s  .... $46.689.  000 $47.985.  000 

2 1  . Travel . arid Transpor t a t ion  

22 . 
23 . Rent, Communications. and 

of I'c r 5; ons . . . . . . . . . . . . . . . .  
Transgor1:at:ion of Things . . . .  

CI t i l  . :it i e  s . . . . . . . . . . . . . . . . .  
25 . Other !;ei:vi.ces . . . . . . . . . . . . . .  
26 . Supp1i.es and Materials . . . . . .  
32 . Lands and S t r u c t u r e s  ......... 
42 . Insurance Claims and 

1:ndernnfiti.e~. . . . . . . . . . . . . . .  

2 4  . Pri.ntj.ng and Reproduction ... 

31 . Equ ipnient . . . . . . . . . . . . . . . . . . .  

2 .  5 31. 000 
70 .000 

2 . 9 3 4 .  000 
3 0 8 .  000 

2 . 7 1 0 .  000 
37 5 .  000 

1 0 . 0 9 9 . 000 
i 8 8 .  000 

2 . 7 7 3 .  000 
2 . 3 3 1 .  000 

E'26 . 0110 
L 7 5 .  000 

7 . 2 5 6 .  000 
2 3 2 .  000 

2 . 3 1 4 .  000 
2 . 5 4 9 .  000 

6 7 1 .  000 
1 9 8 .  000 

8 .109.  000 
2 6 6 .  000 

2 . 6 9 6 .  000 
2 .172.  000 

9 1 1 .  000 
47 5 .  000 

... ... ... 

$7 1 . 2i 1 8 .  000 - . $65.699.  000 'I.0ta.k . . . . . . . . . . . . . . . . . . . . . .  $63.151.  000 

Personnel  D i s t r i b u t i o n  

1966 . 1967 1965 

D i r e c t  P e r  s oriiie . t 

1 .  0 4 9  
336 
6 5 8  
4 2 5  

1. 0 4 9  
343 
651 
425 

Lunar arid p la i ie tary f l i g h t  p r o j e c t s  . . . . . . . . . . . . .  
Deep space nelrwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  276 
Supporting ;research and technology . . . . . . . . . . . . . .  
Other dire( :  1 manpower ........................... 

985 

707 
336 

2 .  468 Sub-total . ,  d i r e c t  p o s i t i o n s  . . . . . . . . . . . . . . . . . . .  2 .  304 2 .  4bs 

Support  Personnel 

D i rec to r  arid S t a f f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108 
Technical  d i v i s i o n s  ............................. 369 

7 2  Qual i t y  as surance 
Personnel a d m i n i s t r a t i o n  and suppor t ing  s e r v i c e s  342 
Procurement ..................................... 187 
Financ ia l  m.anagement. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 8  
Plan t  eriginee.ring ............................... 209 

and re1 i a b i  1 i t y . . . . . . . . . . . . . . .  
116 
3 90 

7 5  
359 
207 
1 2 7  
2 20 

116 
390 

7 5  
359 
207 
127 
220 



1967 -.- 1966 - 1965 - 
16iaterial s e r v i c e s .  ............................... 234 241 2G1 
F a b r i c a t i o n  s e r v i c e s .  ........................... 45 4 7 47 --- -- 

1,742 .................. --- I., 782 Sub- to t a l ,  suppor t  p o s i t i o n s  1,694 -- 
T o t a l ,  a l l  p o s i t i o n s  .............................. 3,998 4 2so --L, 4,250 - 
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