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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

GENERAL STATEMENT 

The National Aeronautics and Space Adminis t ra t ion w a s  e s t a b l i s h e d  on 
October 1, 1958, pursuant  t o  The Nat ional  Aeronautics and Space Act o €  1958, 
approved on J u l y  29, 1958. The A c t  s tated t h a t  t he  pol icy  and purpose of the  
United S t a t e s  a c t i v i t i e s  i n  space w i l l  be: t o  conduct space and a e r o n a u t i c a l  
a c t i v i t i e s  f c r  peaceful  purposes f o r  the  b e n e f i t  of a l l  mankind. These 
a c t i v i t i e s  should con t r ibu te  m a t e r i a l l y  to :  t he  expansion of human kiiowledge 
i n  the  atmosphere and space;  the  improvement and usefu lness  of a e r o n a , i t i c a l  
and space veh ic l e s ;  the  development and ope ra t ion  of space veh ic l e s ;  the 
establ ishment  of long range s t u d i e s ;  t he  p re se rva t ion  of United State , ,  leader- 
s h i p  i n  aeronaut ics  and space technology and u t i l i z a t i o n ;  the  d i s semiaa t ion  
of p e r t i n e n t  information gained i n  the  program t o  c i v i l  and m i l i t a r y  sgencies;  
t he  cooperat ion wi th  o the r  na t ions  i n  ae ronau t i c s  and space a c t i v i t y  .mrsuant  
t o  peaceful  i n t e r e s t s ;  and the  e f f e c t i v e  u t i l i z a t i o n  of s c i e n t i f i c  and 
engineer ing t a l e n t s  and f a c i l i t i e s  of the  na t ion .  

A t o t a l  of $5,260,000,000 is  requested t o  cont inue cu r ren t  programs and 
t o  support  new programs considered necessary and d e s i r a b l e  t o  implemeit the  
po l i cy  and purpose e s t a b l i s h e d  by the  Space A c t .  

The NASA cont inues t o  depend on i n d u s t r i a l  c o n t r a c t o r s ,  under the  
guidance of the  NASA, t o  perform the  major p o r t i o n  of the  NASA program. A 
s m a l l  bu t  h ighly  s i g n i f i c a n t  p o r t i o n  of the  work is  conducted by NASA i n s t a l -  
l a t i o n s ,  o ther  government agencies  and i n s t a l l a t i o n s ,  by u n i v e r s i t i e s  and by 
research  con t r ac to r s .  The major program elements may be summarized a; fol1ow:s: 

MANNED SPACE FLIGHT: Development of a manned space opera t ions  
and e x p l z a t i o n  c a p a b i l i t y  through the  development of Gemini and 
Apollo and the  s tudy of poss ib l e  f u t u r e  advanced missions.  

SPACE SCIENCE: A broad program of s p a c e c r a f t  and in s t rumen ta t io , i  
development f o r  unmanned i n v e s t i g a t i o n s  of the  Ear th ,  Moon, Sun, 
p l a n e t s ,  s ta rs ,  and i n t e r p l a n e t a r y  space through the  use of sound- 
ing rocke t s ,  e a r t h  o r b i t i n g  s p a c e c r a f t  and i n t e r p l a n e t a r y  probes ,  

APPLICATIONS: Development of technology, s p a c e c r a f t  systems and 
concepts t h a t  can be appl ied  t o  ope ra t iona l  uses such as connnuni- 
ca t ions  and meteorology through the  use of s p e c i a l l y  designed 
spacec ra f t  and on-board ins t rumenta t ion .  

ADVANCEDJESEARCH AND TECHNOLOGY: 
t i o n  t o  support  e f f e c t i v e  advancement of aeronaut ics  and space 
a c t i v i t y .  

Development of the  b a s i c  i n f o m a -  
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Detailed just i f icat ion of the FY 1966 budget estimate for the tc ta l  
program of $!i ,;!60,000,000 i s  provided in  the following three volumes : 

Volume 

I1 Research and Development 
I11 Consliruction of Fac i l i t i e s  
IV Aclrniriis trative Operations 

TOTAL 

Amount 

$4,575,900,000 
74,700,000 

609 , 400 ,0800 

$5,26O,OOO,COO 

SD v i i  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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Meteorological s a t e l l i t e s ,  $42,700,000; 

Communication sa te l l i t es ,  $2,800,000; 

Applications technology s a t e l l i t e s ,  

$28, 700,000; 

Launch vehicle  development, $63,600,000; 

Launch vehicle  procurement, $194,500,000; 

Space vehicle  systems, $35,000,000; 

Electronics systems, $34,400,000; 

Human fac to r  systems, $14, 900,000: 

B a s i c  research, $22,000,000; 

Nuclear-electric systems, $27,000,000; 

Nuclear rockets, $58,000,000; 

Solar and chemical power, $14,200,000; 

Chemical propulsion, $30,000,000; 

Aeronautics, $42,200,000; 

Tracking and da ta  acquis i t ion,  $246, 200,000; 

Sustaining univers i ty  program, $46,000,000; 

Technology u t i l i z a t i o n ,  $5,000,000. 

(b) For "Construction of f a c i l i t i e s ,  I' including land 

acquis.itions, $74, 700,000, as follows: 
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(1) Anes Research Center ,  Moffet t  F i e ld ,  

Ca l i fo rn ia ,  $2 ,  749,000: 

(2) Electronics Research Center ,  Cambridge, 

M3ssachusetts, $ l P c l ,  000,000; 

( 3 )  Goddard Space Flight Center, Greenbelt, 

Mary-Land, $2 ,400  000 : 

(4) John F. Kennedy Space Cecter, NASA, 

COCOil Beach, Florida, $8, 595,000; 

(5 )  Lanyley Research Center,  Hampton,  

V f r g  fn ia ,  $8, 250,000 ; 

(6) L e w i s  Research Center ,  Cleveland and 

Sa.rtdusky, O h i o ,  $867 I 000 : 

(7)  Manned Spacecraft Center,  Hocnston, 

"re :cas , $4,400,000 : 

(8) GeOKge C. Marshall  Space Flight, C e n t e r ,  

H t , n t s v i l l e ,  A labama ,  $4 ,776 ,000 ;  

(9) Michoud P lan t ,  New Orleans and Sl ide:- l ,  

L o u i s i a n a ,  $300,000: 

(10) Mississippi T e s t  Facility, Mississipp3 

$2,121 f 000 : 
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(11) Wallops Stat ion,  Wallops Island, Virginia, 

$1,048,000 : 

(1%) Various locations,  $21,694,000: 

(13) F a c i l i t y  planning and design not otherwise 

provided fo r ,  $7,500,000. 

(c) ]For "Administrative operations, 'I $609,400,000. 

(d)  Appropriations f o r  "Research and development" may 

be used (1) f o r  any items of a c a p i t a l  nature (other than 

acquis i t ion of land) which may be required fo r  the  per-. 

formance of research and development contracts  and (2) for 

grants  t o  nonprofit i n s t i t u t i o n s  of higher education, or 

t o  nonprofit organizations whose primary purpose i s  the 

conduct of s c i e n t i f i c  research, fo r  purchase or construction 

of addit.iona1 research f a c i l i t i e s ;  and t i t l e  t o  such 

faci:Lities s h a l l  be vested i n  the United S ta tes  unless the  

Administ-rator determines t h a t  the nat ional  program 06 

aeronaut:ical and space a c t s v i t i e s  w i l l  best  be served k y  

vesting t i t l e  i n  any such grantee i n s t i t u t i o n  or 

organization. Each such grant  shal l  be made under such 

conditicnx; as  the Administrator s h a l l  determine t o  be 

S:) xiii 
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required to  insure t h a t  t he  United S ta t e s  w i l l  receive 

therefrom bene f i t  adequate t o  j u s t i f y  the  making of thiit 

g ran t .  None of the  f u n d s  appropriated for  "Research and 

developnent" pursuant to this A c t  may be used for 

cons trr;iction of any major f a c i l i t y ,  the  estimated cos t  

of whicili,  including col la teral  equipment, exceeds 

$250,000,  unless t he  Administrator or h i s  designee has 

n o t i f k d  t h e  Committee on Science and Ast,ronauti@s of 

the House of Representatives and the Committee on 

Aeronau-zical and Space Sciences of the  Senate of the 

nature, location, and estimated cost  of such faci l  i t y .  

(E:) When so specif ied i n  an appropriation A c t ,  (11 

any mount appropriated far "Research and developmmt" or 

for "Colistruct.ion of f a c i l i t i e s "  may remain avai lable  

without,  f i s c a l  year lemita-tion, and (2) any amount 

appropriated for "Administrative operations" may be 

avai lable  for  contracts  for maintenance and operation D€ 

f a c i l i t i e s  and other  services  t o  be provided during th; 

f i s c a l ,  fear next after t h a t  for  which approprfatiocs a r e  

authorized herein.  
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(f) Appropriations made pursuant t o  subsection 

1 ( c )  m a y  be used, b u t  not t o  exceed $35,000, fo r  

s c i en ta f i e  consultations or extraordinary expenses 

upon the approval or  authori ty  of the  Administrator and 

h i s  det:emination s h a l l  be € h a 1  and conclusive upon 

the >accwunting o f f i c e r s  of the Government. 

(gli N o  p a r t  of the  funds appropriated pursuant t o  

subsect .ion 1 (c) fo r  maintenance, repairs ,  a l t e r a t ions ,  

and Ininor construction s h a l l  be used fo r  the construct:.on 

of any new f a c i l i t y  the estimated cos t  of which, including 

c o l l a t e r a l  equipment, exceeds $100,000. 

(h) When so specif ied i n  an appropriation Act, an)’ 

appropri.ai;ion authorized under t h i s  A c t  t o  the National 

Aeronautics and Space Administration may i n i t i a l l y  be tsed,  

during t.he f i s c a l  year 1966, t o  finance work o r  a c t i v i t i e s  

fo r  which funds have been provided i n  any other appro- 

p r i a t ion  available t o  the Administration and appropriate 

adjustments between such appropriations s h a l l  subsequer t l y  

be made i n  accordance with generally accepted accounting 

pr inciples .  
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Set. 2. Authorization i s  hereby granted whereby 

any of lahe amounts prescribed i n  paragraphs (l)# ( 2 ) ,  

(31,  (4.:1, ( 5 8 ,  (61, (71,  (81, (91, (101, (111 ,  and (12: I 

0f siAxection 1(b) may, in the d iscre t ion  of the 

A d m m i s t r a t o r  of the National Aeronautics and Space 

Adrn~nistr~ation, be varied upward 5 per centum t o  meet 

unusual cost  var ia t ions ,  but the t o t a l  cost of a l l  w o r k  

authorized under such paragraphs sha l l  not exceed it 

t o t a l  c~f $67, 200,000. 

Sec:. 3 .  Not t o  exceed 2 per centum of the funds 

approprJ.a-Ced pursuant t o  subsection 1 (a) hereof mak’ be 

t ransferred t o  the “Construction of f a c i l i t i e s ”  appro- 

priat, ion, and, when so t ransferred,  together with 

$30,000,000 of the funds appropriated pursuant t o  sub- 

sectxon 1 (b) hereof (other than funds appropriated 

pursuant. to paragraph ( 1 3 )  of such subsection) shall be 

avai3.abl.e f o r  expenditure t o  construct,  expand, or 

modify laborator ies  and other i n s t a l l a t i o n s  at: any 

location (including locations specif Eed i n  subsec t ion  

l ( b ) ) ,  i f  (1) the Administrator determines such action 

SD x v i  
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t o  be necessary because of changes i n  the nat ional  pro- 

gram o:E aeronautical  and space a c t i v i t i e s  or  new 

s c i e n t i f i c  or  engineering developments, and (2) he 

determines t h a t  de fe r r a l  of such action u n t i l  the  en- 

actment clf the next authorization Act would be 

inconsistent with the  i n t e r e s t  of the Nation i n  aexo- 

naut ical  and space a c t i v i t i e s .  The funds so made 

available may be expended t o  acquire, construct,  con- 

v e r t ,  r lshabili tate,  or i n s t a l l  permanent o r  temporary 

public w r k s ,  incLuding land acquis i t ion,  s i t e  pre- 

paration, appurtenances, u t i l i t i e s ,  and equipment. 

N o  portion of such sums may be obligated for  expendi- 

tu re  or expended t o  construct,  expand, o r  modify 

1aboral:'xies and other i n s t a l l a t i o n s  unless (A) a 

period Df t h i r t y  days has passed a f t e r  the  Adminis t ra tx  

o r  h i s  designee has transmitted t o  the  Committee on 

Science and Astronautics of the House of Representativ2s 

and t o  the Committee on Aeronautical and Space Sciences 

of the Senate a wr i t ten  report  containing a f u l l  and 

complete statement concerning (1) the nature of such 
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construct.ion, expansion, o r  modification, (2)  the  cost  

thereof including the cost  of any r e a l  e s t a t e  action 

pertaining thereto,  and ( 3 )  the reason why such 

construct ion, expansion, or  modification i s  necessary 

i n  the nattional i n t e r e s t ,  o r  (B) each such committ3e 

before th .e  expirat ion of such period has transmitted 

t o  the Administrator wr i t ten  notice t o  the e f f e c t  tha t  

such comiittee has no objection t o  the  proposed action. 

Sec. 4.  Notwithstanding any other provision of 

t h i s  Act -- 

(1) no amount appropriated pursuant t o  t h i s  

Act may be used for  any program deleted by the 

Congress from requests as or ig ina l ly  made t o  

e i t h e r  the House Committee on Science and 

Astronautics or the  Senate Committee on 

Aeronautical and Space Sciences, 

(2)  no amount appropriated pursuant t o  

this Act may be used f o r  any program i n  excess 

of the amount ac tua l ly  authorized for  t h a t  

ST xviii 
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par t i cu la r  program by sect ions 1 (a) and I (c) , 

arid, 

(3)  no amount appropriated pursuant t o  

this Act may be used for any program which has 

not been presented t o  o r  requested of e i t h e r  

sc.ch committee, 

unless (A) a period of t h i r t y  days has passed a f t e r  the 

receipt  by each such committee of notice given by t3e 

Admimistrator o r  h i s  designee containing a full and 

complete statement of the act ion proposed t o  be taken and 

the facts; and circumstances r e l i e d  upon i n  support of sucl- 

proposed action, o r  (B) each such committee before the 

expirai-,ion of such period has transmitted to Stto 

Administrator wri t ten not ice  t o  the  e f f e c t  that such 

commit1:ee has no objection t o  the proposed act ion.  

Sec.  5. The Administrator is  hereby authorized co 

t r ans fe r ,  with the  approval of the Bureau of the Bindget, 

funds appropriated pursuant t o  t h i s  Acc (other thar!  f u a u s  

appropr fated pursuant t o  paragraph (13) of subsect.ion 

l ( b ) ) ,  -20 any other agency of the Government whenever ;he 
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Administrator determines such t r a n s f e r  necessary f o r  ?:he 

e f f i c j e n t  accomplishment of the object ives  for whlch the 

funds h a v e  been zppropriated. N o t  m o r e  than $20,000,000 

of the  funds authorized by t h i s  A c t  may be t ransfer red  

by !-he Administrator under t h i s  section, and no transf.er 

in ~ X C E : S S  of $250,000 s h a l l  be made under t h i s  sec t ior  

u n l e s s  the Administrator has  transmitted t o  the Commit tee 

on Irerclnautical and Space Sciences of the Senate and t o  

the Coinmi-ttee on Science and Astronautics of t he  House of 

Representatives a wr i t ten  statement concerning the  amount 

and purpose o f ,  and the reason for ,  such t r ans fe r ,  and 

(1) each such committee has transmitted t o  the 

Administrator wr i t ten  not ice  t o  the  e f f ec t  tha t  such 

committee has  no objection t o  t h a t  t ransfer ,  o r  (2)  

t h i r t y  days have passed a f t e r  the t ransmi t ta l  by the 

A d m i n i s  krator of such statement t o  those committee:;. 

S e c .  6.  This A c t  may be c i t ed  as the "National 

Aero'naul-ics and Space Administration Authorization A c t ,  

1966. 'I 

SD xx 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY OF APPROPRIATIONS 

(In thousands of dollars) 

P .L .  88-215 P,L, 88-507 
Fiscal  Year Fiscal  Year Fiscal  Year 

1966 - Appropriation 19 64 1965 

Research and Development.. . . . . . . . . $3,926,000 $4,363,594 $4, .575,900 

Construction of F a c i l i t i e s . . . . . . . .  680,000 262,880 74,700 

Admini s t ra t ive  Operations . . . . . . . . . 494,000 623,526 - 609,400 
T O T A L . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . 1 0 0 . 0 0 0  35.250 ~ 000 $5 e ,260.000 

sm1 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SbiMMAilY OF APPROPRIATIONS (ADJUSTED) 

( '~housanas  of doiiarsj 

Research and 
P Tota 1 Development 

FISCAL YEAR 1964 
Independent Off ices  Appropriat ion A c t ,  

NASA Appropriat ion Transfers  (77  S t a t .  

Transfer  t o  "Operating expenses ,  Publ ic  
Bui ldings Se rv ice ,  'I Genera 1 S e r v i c e s  

1964 (77 S t a t .  4 3 9 ) .  ................. $5,100,000 $3,926,000 

439)  - - -  -35,731 ................................. 

--- Adminis t ra t ion (77 S t a t .  4 3 6 )  ........ - 286 

$3.890.269 Appropriat ion ( ad jus t ed )  ........... $5,099 -714 

FISCAL YEAR 1965 
Independent Of f i  

1965 (78  S t a t .  
ces Appropriat ion Act, 

657-8) ................ $5,250,000 $4,363,594 
Transfer  t o  "Operating expenses ,  Publ ic  

Bui ldings Service ,'I General S e r v i c e s  - - -  Administration (78  S t a t .  6 5 5 )  ........ -273 

Appropriat ion ( ad jus t ed )  ........... $5.249.722 $4.363 594 

FISCAL YEAR 1966 
Appropriation reques t  .................. .$5.269.o00 $4.575.900 

Construct ion Administrative 
of F a c i l i t i e s  Operations 

$680,000 $494,000 

33,346 2,385 

--- -286 

$496 -099 $713.346 

$262,880 $623,526 

- - e  -273 

$262 -880 $623.253 

$74.700 $6o9.400 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY BY APPROPRIATION BY BUDGET ACTIVITY 
(Thousands of dollars) 

APPROPR i A T  I ON T u' 

S C l E V l F l C  

MANNEO I NVEST I - SPACE 

S P A C E  GAT IONS APPL I - SPACE A I R C R A F T  SUPPORTING 

LOBI= FLIGHT IN S P A C E  CATIONS TECHNOLOGY JECHNOLOG~ A C T I V I T ~  

Fiscal  Year 1964............ $5,202,039 $3,456,694 $686,254 $118,070 $486,641 $53,376 $401,004 

Research and development.. 3,974,979 2,713,052 603,142 100,451 298,692 21,795 237,847 
Construction of f a c i l i t i e s  7 15,450 496,842 16,698 3,933 60,950 2,585 134,442 
Administrative operations. 511,610 246,800 66,414 13,686 126,999 28,996 28,715 

Fiscal  Year 1965.. . . . . . . . . . . $5,177,233 $3,476,475 $701,844 $93,215 $451,212 $70.192 9384,295 

Research and development.. 4,268,632 2,941,178 609,949 73,165 283,600 35,240 325,500 
Construction of f a c i l i t i e s  262,880 2 13,48 1 5,765 --- 23,812 4,452 15,370 
Administrative operations. 645,72 1 321,816 86,130 20,050 143,800 30,500 43,425 

Fiscal  Year 1966 .......,..... $5,260,000 $3,587,510 $730,292 $114,100 $399,735 $78,362 $350,001 

Research and development.. 4,575,900 3,249,485 656,915 94,600 235,500 42,200 297,200 
Construction of f a c i l i t i e s  74,700 27,825 8,377 --- 20,435 762 17,301 
Administrative operations, 609,400 310,200 65,000 19,500 143,800 35,400 35,500 

w 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

PERSONNEL SUMMARY AND COSTS 

FY 1964 FY '1965 F!'! 1966 -- 
Personnel  Da.ta 

End yea r  employment: 
Permanent pos i t i ons .  ................. 31,984 33,200 :33,500 

600 Other p o s i t i o n s  ...................... 515 600 -- 
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,499 33,800 34 , 100 

NASA funded... . . . . . . . . . . . . .  ...... 32,487 33,749 ,34,040 
Reimbursable . . . . . . . . . . . . . . . . . . . . .  12 51 60 

Avera,ge number of a l l  employees.. , . . 30,448 32,879 33,599 
Average GS grade. .................... 9.9 10.2 10,2 
Average GS sa l a ry . .  .................. $9,454 $10,085 $10,085 
Average s a l a r y ,  grades e s t a b l i s h e d  by 

the  Adminis t ra tor  (Wage Board) ..... $6,980 $7,131 $7,150 
Average s a l a r y  of ungraded p o s i t i o n s  

(Excepted) ......................... $19,038 $22,029 $22,039 

Personnel  -- comEnsat ion  
( I n  thousands of d o l l a r s )  

Net s a l a r y ,  permanent posi t ions. . . . . .  . $266,458 $311,932 $320,928 
Other p o s i t i o n s  ....................... 2,279 3,346 3,017 .................... - 21,978 Other compensation 19,823 21 ,931 

Tota l  compensation. ................. $288,560 $337,209 - $345,923 
NASA funded.. ..................... 288,081 336,696 345,207 
Reimbursable.. .................... 479 513 7 16 

Personnel b e n e f i t s :  

Retirement. ,  ........................ $17,088 $19,788 $20,394 
Health b e n e f i t s .  .................... 1,873 
Li fe  insurance. . . . . . . . . . . . . . . . . . . . . .  833 955 986 
A l l  o t h e r  ( I n c e n t i v e  a w a r d s ,  

uniforms, s o c i a l  s e c u r i t y ,  ............. 69 1 cont r ihu t . ions ,  e t c . ) .  468 

'Z'ota:. benef i t s . . . . . . . . . . . . . . . . . ,  $20,262 $23,533 $24,243 

2,116 2 , 1 7 2  

-- 674 - 

SUM 4 



FY’ 1966 -- FY 1964 FY 1965 

T o t a l  b e n e f i t s .  ................... $20,262 $23,533 - $:!4,243 
NASA funded. .................... 20,241 23,490 :!4,19 3 
Reimbursable... . . . . . . . . . . . . . . . . .  21 43 50 

Tota l  personnel cogts . .  ............... $308.822 $360.742 &?0.166 

NASA funded ......................... 308,322 360,186 3159 ,400 
Reimbursable. . . . . . . ,  ................ 500 556 766 

Manpower Requirements 

It i s  es t imated  t h a t  NASA w i l l  r e q u i r e  33,500 permanent p o s i t i o n s  by t h e  
end of t h e  f i sca l  y e a r  1966 t o  c a r r y  ou t  t he  program goa l s  and r e s p o n s i b i l i t i e s  
dur ing  t h e  f i sca l  y e a r  1966. This  employment level r e p r e s e n t s  an  i n c r e a s e  of 
300 permanent: p o s i t i o n s  over  t h e  comparable f i g u r e  f o r  t h e  end of f i s c a l  year  
1965, 
t he  conduct of comprehensive r e sea rch  programs a t  t h e  E l e c t r o n i c s  Research 
Center.  For a l l  o t h e r  NASA i n s t a l l a t i o n s  t h e  e s t ima te  contemplates  t h a t  
t h e  same l e v e l  of au thor ized  p o s i t i o n s  w i l l  be  maintained f o r  the  f i s c a l  
y e a r s  1965 and 1966. 

The personnel  f i l l i n g  these  a d d i t i o n a l  p o s i t i o n s  w i l l  be  u t i l i z e d  f o r  

- Commments -- of Inc reases  i n  Personnel  Cos ts  f o r  F i s c a l  Year 19t5 

( I n  m i l l i o n s  of do: . lars)  
Tota 1 

Personnel  Personne 1 Personne 1 
S a l a r i e s  Bene f i t s  c o s t s  

Cost of ,544 increased  man-years i n  f i s c a l  
yea r  1966 over f i s c a l  y e a r  1965......... $6.49 $.51 $7.00 

Cost of 160 a d d i t i o n a l  man-years f o r  300 
new p o s i t i o n s  i n  FY 1966 f o r  t h e  
E l e c t r o n i c s  Research Center.. . . . . . . . . . . .  1.66 .14 1.80 

Addi t iona l  c o s t s  of pay r a i s e s  i n  f i s c a l  
yea r  1966............................... .33 .02 .35 

05 --- ............. - - - .05 0 the  r per  sclrtne 1 c ompensa ti on. 

T o t a l  i nc rease  i n  NASA funded personnel  .............................. c o s t s . . .  $-67 Ss.20 
-A, Ana1.vsj.s of Inc reases  i n  Personnel  Costs  f o r  F isca l  Year 1966 

Personnel  c o s t s  f o r  t h e  f i s c a l  y e a r  1966 r e f l e c t  an  i n c r e a s e  of $9.2 
m i l l i o n  o v e : ~  the  funds needed t o  f inance  NASA funded manpower requixements i.n 
f i s c a l  yea r  1!)65. Included i n  t h i s  amount i s  $7.0 m i l l i o n  t o  cover t h e  c o s t  

SIlM 5 
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of 544 a d d i t i o n a l  man-years r e s u l t i n g  from f u l l  yea r  employment i n  f i s c a l  
yea r  1966 of those personnel  employed f o r  p a r t  of t he  yea r  i n  f i s c a l  yea r  
1965. I n  ,addi t ion ,  $1.8 m i l l i o n  i s  requi red  t o  fund 160 man-years a s s x i a t e d  
wi th  t h e  300 new p o s i t i o n s  f o r  t he  E l e c t r o n i c s  Research Center.  Other minor 
i n c r e a s e s  amounting t o  $ . 4  m i l l i o n  a r e  inc luded  f o r  t h e  payment of f u l l  year  
funding i n  f i s c a l  year  1966 of pay raises e f f e c t i v e  f o r  p a r t  of t he  f i s c a l  
yea r  1965 and o t h e r  miscel laneous personnel  compensation c o s t s .  

As a r e su l t .  of an ex tens ive  review of t h e  annual  average s a l a r i e s  wi th  

which r e p r e s e n t s  approximately 80% of the  t o t a  1 
t he  Bureau  of t h e  Budget, t h e  f i s c a l  yea r  1966 annual  average s a l a r y  f o r  t he  
gene ra l  sched.ule p o s i t i o n s  
permanent worlcforce has  been maintained a t  t h e  f i s c a l  year: 1965 l eve l .  

SUI4 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

COMPUTATION OF PERSONNEL COSTS BY INSTALLATION AND FISCAL YEAR 

(In thousands of dollars) 

C O D D A R D  

CENTER 
SPACE F L I G H T  WALLOPS 

S T A T I O N  

AHES 

REsEARCn 

CENTER 

LECTRONICS 

RESEARCH 
CENTER 

FL IGHT 

R E S E A R C H  
CENTER 

~ c I h 1 5  

RESEARCH 

CENTER 
HEADQUARTERS 

- 
MARSHALL 

CENTER 
SPACE F L I G H T  

W E S T E E N  
O P E R A T  I O N  

O F F I C E  

$3,551 
31 - $ o s  

$ ? , f I X &  

$3,378 

- 
294 

- -_ 
3,378 

$231 

231 

- --- 

$3,609 -_ -  
3,609 

JVRTHEASTERN 

O P E R A T I  ON& 

O C C l C t  

SPACE NUCLEAR 
PROPULSION 

O F F I C E  

$1,249 
9 

- IJb __ 

$i,l22 
3 

$1,125 --- 
1,125 

- $82 

82 

$1.207 

1,207 

---- 

--- 

J. f. KENNEDY 

SPACE CENTER, 

N A S A  

MANNED 

CENTER 
,PACECRAFT 

P A C I F I C  LAUNCH 
O P E R A T I O N S  

OFFICE 

LANGLEY 

R E S E A R C H  
CENTER 

$35,966 
305 

-1,t.nfi 

$34,665 
1,261 

j35,926 

35,926 

$2,654 

2,654 

j38.580 

38,580 

--- 

- -_ 

--- 

f37.424 
175 
-216 

$37,383 
1.443 

$38,826 

38,826 

$2,861 

2,861 

$41,687 

41,687 

- - -  

--- 

- - -  

$37.424 
175 
- 80 

$37,519 
9 9 7 7  *, - .  

$38,896 - - -  
38,896 

$2,889 

2,889 

$41,785 

41,785 

- - -  

- - -  

TOTAL 
N A S A  

$289,440 

-25,316 

$266,458 

9 1 7 / ,  - , - - .  

22,102 

$288,560 
479 

288,081 

$20,262 
21 

20,241 

$308.822 
500 

308,322 

$320,264 
1,260 
-9,592 

$311,932 
25,277 

$337.209 
513 

336,696 

$23.533 
43 

23,490 

$360,742 
556 

360,186 

FISCAL YEAR 1964 ACTUAL 

'ersonnel Compensation: 
.,,,,,,..crit pcsitic3. 

Lspses ( d e d u c t )  

"^___.. 
Pay above the stated annuai r i l L r  

Net cost of permanent positions 
Other personnel compensation 

Total personnel compensation 
Reimbursable 
NASA funded 

rotal personnel benefits 
Reimbursable 
NASA funded 

'otal Personnel Costs 
Reimbursable 
NASA funded 

FISCAL YEAR 1965 ESTIMATED 

'ersonnel Compensation: 
Permanent positions 
Pay abwe the stated annual rate 
Lapses (deduct) 

Net cost of permanent positions 
Other personnel compensation 

Total personnel compensation 
Reimbursable 
NASA funded 

Lotal personnel benefits 
Reimbursable 
NASA funded 

'otal Personnel Costs 
Reimbursable 
NASA funded 

~ ~ ~~ 

$14,468 
111 

-2,904 

$11,677 
1,688 

$13,365 

13,365 
--- 

$868 --- 
868 

$14.233 

14,233 
--- 

$194 
2 

- 1 3  

$183 
10 

$193 

193 

- 

- 
- --- 

512 --- 
12 

$205 --- 
205 

$3,586 
?A _ _ _  

- L J >  - 
$3,379 

j3.aos 

427 

-_-  
3,806 

$268 --- 
268 

j4,074 

4,074 
--- 

$277 
2 

.,I - &-?> - 
$136 

I 

$137 

137 

I 

- --- 

$10 --- 
lo 

$147 - -_ 
14 7 

$19,528 
164 

- I , " . t J  
. _ I  r 

$18,647 
395 

$19,042 
_ _ -  

19,042 

$1,389 -- -  
1,389 

$20,431 

20,431 
--- 

$20,220 
78 - 39 

$20,259 
44 1 

$20,700 

20,700 

$1,500 

1,500 

- - -  

-_-  

$22,200 

22,200 
- - -  

$22,249 
160 

-i,44S 

+ L U )  7 " L  

1.341 

$22,302 

22,302 

$1,678 

1,678 

$23,980 

23,980 

~ 

6-n nc.  

--- 

- - -  

--- 

$5,320 
42 

~ ?n< 

$5,157 
502 

$5,659 

5,659 

$410 

410 

$6.069 

6,069 

-I_ - 

--- 

--_ 

--- 

$42,557 
361 

- 1  9 5 0  
I 

$4U,Y68 
2,001 

$42,969 

42,969 

$3,112 

3,112 

$46.081 

46,081 

--- 

--- 

- _ -  

$33,986 
*-ln L , U  

-3,059 

$31,197 
1,758 

$32,955 
4 74 

32,481 

$2.308 
21 

2,287 

$35,263 
495 

34,768 

$37,237 
269 

-7,116 

$30,390 
4,107 

$34,497 

34,497 

$2,294 

--- 

--- 
2,294 

$36,791 

36,791 
--- 

$68,967 
5 i 6  

-4,919 

$64,624 
8,302 

$72,926 
5 

72,921 

$4,926 

4,926 
--- 

$77.852 
5 

77,847 

93,904 
15 
-81 

$3,838 
523 

- 

- 
$4.361 --- 
4,361 

$313 

313 

- --- 

54.674 - - -  
4,674 

$2,799 
10 

-1.411 
$1,398 

72 

$1,470 

1,470 

- 
--- 

$110 _-- 
110 

$1,580 

I ,  580 
- - -  

$1,389 
6 

-10 

$1,385 
6 

$1,391 

1,391 

$109 

109 

$1,500 

1,500 

- 

- 
--* 

- --- 

- - _  

$25,652 
99 

-1.272 

$24,479 
1,418 

$25.897 

25,897 

$1.834 

1,834 

$27,731 

27,731 

- - -  

--- 

- - -  

$4,077 
16 

-231 

$3,862 
293 

$4.155 

4,155 

$291 

291 

- - -  

- --- 

- - _  
4,446 

$4,078 
15 
- 1  

6 )  no* 
Y - _ " I L  

28f 

$4,37t 

4,37f 

* 
--_ 

--_ 
304 

$4.68; _-_ 
4,682 

$5.671 
22 

-122 

$5,571 
647 

$6.218 

6,218 

$432 

432 

- 

--- 

--- 

$6.650 --- 
6,650 

$43,611 
173 
-219 

$43,565 
2,045 

245.610 

45,610 

$3,314 

3,314 

$48,924 

--- 

- - -  

- - -  
49,924 

$208 
1 
-6 

$203 
28 

$231 

23 1 

- 

- 
- --- 

$16 --- 
16 

$247 

247 

- --- 

$211 
1 
-1 

$211 

$234 

- 
23 - 

--- 
2 34 

$16 --- 
16 

$250 

250 

- --- 

$44,456 
163 

-2.488 

$42,131 
5,554 

$47.685 

47,685 

$3,164 

3,164 

$50.849 

50,849 

--- 

_--  

--- 

$44,674 
208 
-511 

y./. , ?71 

$49.997 

49,997 

5.626 

--- 

33.328 

3,328 

$53,325 

53,325 

_-- 

--- 

$74,262 
298 

-1.565 

$72,995 
8.352 

381.347 
3 

81,344 

$5.475 

5,475 
__-  

$86,822 
3 

86,819 

$74,358 
258 
-863 

C 7 7 , 7 5 1  

7,925 

$81,678 
3 

81,675 

$5,531 ---  
5,531 

$87.209 
3 

87,206 

$36,939 
134 
-376 

$36,697 
2,204 

$38,901 
510 

38,391 

$2.750 
43 

2,707 

$41.651 
553 

41.098 

- 

$36,936 
137 
-192 

S36.881 
2.376 
$39.257 

713 
38,544 

$2,766 
50 

2,716 

$42.023 
763 

41,260 

$19,652 
70 

-1.556 

$18,166 
2,251 

$20.417 

20,417 

$1,364 

1.364 

$21,781 

21,781 

--- 

--- 

- - -  

$19,767 
75 - 300 

*.fi c,1 
y . L , , > - 7 &  

2.337 

$21,879 

21,879 

$1.465 

1,465 

$23,344 

23,344 

--- 

- - -  

--- 

FISCAL YEAR 1966 ESTIMATED 

'ersonnel Compensation: 
Permanent positions 
Pay above the stated annual rate 
Lapses (deduc t )  

Net cost of permanent positlons 
Other personnel compensation 

Total personnel compensation 
Reimbursable 
NASA funded 

rota1 personnel benefits 
Reimbursable 
NASA funded 

rotal Personnel Costs 
Reimbur sable 
NASA funded 

$43,610 
173 
- 90 

543,693 
1 a/,? 

$45,635 

45,635 
--- 

$3,338 

3,338 

$48,973 

48,973 

- -_  

--- 

- 

$1,415 
6 
-3 

$l,&lG 
6 

$1,424 

1,424 

$111 

111 

$1.535 

1,535 

- 

--- 

- --- 

--- 

$25,645 
99 

-355 

i.;< i j G  
* L > , d . , ,  

1.433 

$26.822 

26,822 

j1.9i2 

1,912 

$28,734 

28.734 

--- 

- - -  

- _ -  

$5,744 
22 
-44 

$5,722 
r l  JV 4 - 

$6.265 

6,265 

$435 

--_ 

- - -  
435 

$6.700 

6,700 
--- 

$20,220 
78 - 10 

$20,288 
44 I 

$20,729 --- 
20,729 

$1,503 

1,503 

$22.232 

22,232 

--- 

-_ -  

$5,716 
22 

-!,527 

$4,211 _ _  
13 I - 

$4,368 

4,368 

$332 

332 

$4,700 

4,700 

--- 

- --- 

--- 

$3,904 
15 
-81 

$3,838 
523 

- 

- 
$4.361 --- 
4,361 

$313 

313 

- --- 

$4.674 --- 
4,674 

$323,702 
1,284 

-1,. 058 

. ) 3 L V ,  7L" 

24.995 

$345.9 23 
716 

345,207 

224.243 
50 

24,193 

$370.166 
766 

369,400 

- 
. ^ ^ ^  ^^^  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION BILL 

RESEARCH AND DEVELOPMENT 

For necessary expenses, not otherwise provided for, including 
research, developinc~nt, operations, services, minor construction, 
supplies, materials, cquipmwit ; maintenance, repair, and alteration 
of real and pt-rsonal property; alid purchase, hire, maintcnance, and  
operatioil of ot1ic.r than  #dmiiiistrative aircraft iiccessarg for the 
conduct and support of aeronautical and  space rcscarch and dovel- 
opnierit activities of the Xatioiial Aeronautics and Space Admiiiis- 
tratioii, [$4,363.6!)4,000 J $4,575,900,000, to remain available until 
expended. (49 U.9.C. 6451, et. seq., 50 U.8.C.  151-160, 511-515; 
Independent Ofices  .t ppropriation Act ,  1965; additional authorizing 
legislation to be proposed.) 

Note -Excludes $24.800 thousand for activities transferred in the estimates t o  
"Adminiatrative operations." The  amounts obligated in 1964 and 1965 arc 
shown In the rchedul6 as comparative transfers. 

RD 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1966 E S T I M A T E S  

R E  SEARCH AND DEVELOPMENT 

Program and Financing ( i n  thousands of d o l l a r s )  

1964 
I 
! 

Program by a c t i v i t i e s :  
D i r e c t  program: I 
1. Manned space f l i g h t :  

(a )  Gemini................. 
(b)  A p o l l o . . . . . . . . . . . . . . . . .  
(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 )  Phys ics  and astronomy.. 
(b) Lunar and p l ane ta ry  

exploration.. . . . . . . . . .  
( c )  Bioscience. . , . . . . . . . . . .  
(d) Launch v e h i c l e  develop- 

ment.................. 
3. Space app l i ca t ions . . .  ....... 
4. Space technology. ........... 
5. A i r c r a f t  technology...,... .. 
6 ;  S ~ i p p o r t i n g  a c t i v i t i e s :  

(a)  Tracking and da ta  
d acqu i s i t i on . . .  ........ 
6 (b) Sus ta in ing  u n i v e r s i t y  
N program...,........... 

(c)  Technology u t i l i z a t i o n .  

I 
418,900 

2,272,952 

21,200 

189,118 

267,445 
21,479 

125,100 
100,451 
298,692 

21,795 

194,347 

40,000 
3,500 

3,9 74,4  79 
.____--__ 

udget Plan  

1965 1966 
I 
I 

308,400 
2,606,778 

26,000 

182,546 

281,803 
37,700 

107,900 
73,165 

283,600 
35,240 

274,750 

46,000 
4,750 

4,268,632 

242,100 
2,997,385 

10,000 

224,300 

294,515 
40,600 

97,500 
94,600 

235,500 
42,200 

246,200 

46,000 
5,000 

4,575,900 

1964 

419,151 
2,215,859 

13,927 

168,618 

258,335 
21,588 

123,257 
96,920 

284 , 061 
17,038 

148,780 

35,924 
3,192 

3,806,650 

lbl i g a t  i ons  
8 

1965 

302,300 
2,642,800 

34,100 

206,900 

287,000 
40,500 

109 , 700 
87,100 

309,700 
39,700 

334,700 

54,500 
5,500 

4,454,500 

1966 

243,500 
2,989,900 

10,300 

223,400 

294,300 
40,500 

97,700 
94 , 300 

236,400 
42,100 

246,600 

46,000 
5,000 

4 5ii'j goo 
Y 9 



RE SEARCH AND DEVELOPMENT 

Program and Financing ( i n  thousands of d o l l a r s )  - Continued 

Reimbursable program: 
1. Manned space f l i g h t :  

(a )  Gemini.................,.... 
(b) Apollo.. .................. 
space : 
( a )  Physics  and astronomy..... 
(b) Launch v e h i c l e  development 

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  

3. Space app l i ca t ions .  ............ 
4. Space technology ............... 
6. Supporting a c t  i v i  t i e  s : 

( a )  Tracking and d a t a  a c q u i s i -  
tion..................... 

T o t a l  reimbursable... . . .  

Total . . . . . . . . . . . . . . . . . . .  

Financing 
Rece ip t s  and reimbursements from: 

Adminis t ra t ive  budget accounts. . .  
Non-Federal sources.............. 

T1 Comparative t r a n s f e r  t o  o the r  

--=- 

. - / I  
L Y  OLt 

3,940 
95 

158 

17 ,581  
41,056 

...... 

73 

62,903 

4,037,852 

- 62,818 
-85 

6 ,451 v ,. accounts................,......... 1 
Unobligated balance aValJabLe, 

s t a r t  of year :  I 

For completion of p r i o r  year  

- 

budget plans. . . . . . . .  ............ , ...... 

iudge t Plan 

1 n L c  ' + 
3,337 1,242 

300 

. , . . e .  ...... 
48,653 
40,700 

...... 

300 

...... ...... 
42,200 
37,300 

...... 
92,990 1 81,042 

I 
4,361,622 4,656,942 

- 78 , 190 - 14,800 

22,468 

...... 

Ob 1 iga t ions 

1964 

2,652 ...... 
63 

350 
205 

48,383 

1965 

4,800 
395 

119 

72,743 
56,378 

...... 

i 
81 65 

I 
51,664 134,500 

3,858,314 

- 69,842 -62,818 - 11,200 

...... 

...... 

- 85 

4,589,000 

- 78,190 
-14,500 

17,757 1 22,468 
I 

-146,750 i -244,296 

2966 

1,242 
300 

...... ...... 
42,458 
37,300 

...... 
81,300 

4,651,300 

- 69,842 
-11,200 

...... 

-87 ,633 



RE SEARCH AND DEVELOPPENT 

- 15,472 

Program and Financing 

...... 

Available  i" iiliciiice ---- LLCW I.... W U U S L  4 - n t  L 

Unobligated ba lance  t r a n s f e r r e d  
from "Construct ion  of f a c i l i -  
t ies"  (76 S t a t .  731) and (75 
S t a t .  355).................... . 

Unobligated balance t r a n s f e r r e d  
t o  "Construct ion of f a c i l i t i e s "  
(77 S t a t .  439). .... ......... 
budget plan...D.O...O.......... 

end of year.................... 

Reprogramming t o  p r i o r  y e a r  

Unobligated balance a v a i l a b l e ,  

I 

' i n  thousands of d o l l a r s )  - Continued 

Budpet plan 

1964 1 1965 

i 
-4 , 9 74 ~ ...... 

I 

I 
1 

-15,472 1 ...... 
j 
~ 

1,779 ~ ...... 
I 

-72,494 i 72,494 

...... i , ...... 
I 

New o b l i g a t i o n a l  a u t h o r i t y . .  . i 
1 

3,890,269/ 4,363,594 

! 

New o b l i g a t i o n a l  a u t h o r i t y :  
Appropriation..  

T rans fe r r ed  t o  - 
"Construct i on  of f a c i l i t i e s "  

"Admin i s t r  a t ive operat ions"  

3 , 9 26 , 000 ' 4 , 363 , 594 ................. I 
I 1 i 

................ -20,046 ...... 
(77 S t a t .  439).0.............. I -15,685 ...... 

E Appropriat ion ( a d j u s t e d ) .  .... 3,890,269 1 4,363,594 

, I 
I 

(77 S t a t .  439) 

t------ 
I 

l 
-I__ 

h 

- 
1966 

...... 

...... 

...... 

...... 

...... 
4,575,900 

4,575,900 

...... 

...... 
4,575,900 

Obl iga t ions  
I 

! ...... 
. , . . e .  

1,779 

...... 
244,2961 87,633 

3,890,269 4,363,594 + 
3,926,OOO I 4,363,594 

i 
I 
I 

1966 

...... 

...... 

...... 

...... 
93,275 

4,575,900 

4,575,900 



RE SEARCH AND DEVELOPMENT 

Program and Financing ( i n  thousands of d o l l a r s )  (Continued) 

1964 a c t u a l  1965 e s t i m a t e  1966 e s t ima te  
Note.-Reconciliation of budget plan t o  o b l i g a t i o n s :  

i o t a 1  ~ u u g e ~  U L S ~ I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Deduct po r t ion  of budget p l a n  t o  be o b l i g a t e d  i n  
subsequent years................................ 272,829 87,633 93,275 

Add o b l i g a t i o n s  of p r i o r  y e a r  budget plans........ 93,261 315,011 87,633 

4,03?,882 4,361,622 4,656,942 m * 1 .  _ L  -.l_._ 

T o t a l  obligations........................... 3,858,314 4,589,000 4,651,300 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RE SEARCH AND DEVELOPMENT 

BUDGET PLAN BY PROGRAM BY COGNIZANT O F F I C E  

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

BUDGET 
ACTIVITY 

l a  
l b  
I C  

2a 
2b 

6b 
2d 

2c 
3 
3 
3 

* 

4 
4 
4 
4 
4 
4 
4 
4 
5 

6.9 

6c 

FY 1966 - FY 1964- FY 1 9 6 5 ,  

---_ MANNED SPACE FLIGHT........... $2,713,052 32,941,176 

418,900 308,40(t 
2,272,952 2,606,778 

21,200 26,000 

242,10f3 
I ? ,  99 7,38.:i 

10, 000 

$746,879 $73 1,48$ $79 7,5 I.? --- SPACE SCIENCE AND A P P L I C A T I O N S  

172,100 Physics  and astronomy.....,. 
Lunar and p l ane ta ry  

exploration..............a 
Sus ta in ing  u n i v e r s i t y  program 
Lau.nch v e h i c l e  development.. 
Launch v e h i c l e  procurement,, 
Eioscience.......,.......oee 
Meteorological  s a t e l l i t e s . . .  
C:mununications s a t e l l i t e s . .  . 
Appl ica t ions  technology 

satellites................ 

205,762 206,150 
40,000 46,000 

111,900 9 6,500 
129,986 154,67:! 

21,479 28,700 
63,177 31,200 
8,413 8 ;  051; 

215,615 
4 6, 001:) 
63, 600 

194,501:) 
31, 50:) 
4 2 , 701:) 

2, 8013 

17,539 23,39!i 

--- ADVANCED RESEARCH AND 
TECHNOLOGY e e . e o e e e m e m e e e o ---- $277,70!) $317,201 .. - 

22,653 
45,714 
28,700 
13,200 
45,963 
79,176 
46,000 
14,000 
21,795 

21,231 
44,491i 
25,422 
13,320 
42,492 
56,73:1 
63,792 
13,7413 
35,240 

22,000 
3 5,000 
34,400 
14,900 
27,000 
58,000 

14,200 
30, 000 

42,200 

E'asic research.............. 

E l e c t r o n i c  systems.....,.,.. 
Space v e h i c l e  systems.. ..... 
Hurrtan f a c t o r  systems.. ...... 
N u c l e a r - e l e c t r i c  systems. ... 
Nuclear rocke ts . .  ........... 
C:hemtcal propulsion......... 
So lar  and chemical power..o. 
Aeronautics. .  ............... 

$246,200 -- $194,347 -1-- $274 750 --- TRP.CFING AND DATA A C Q U I S I T I O N .  

$3,500 $4,75(! TEC:HFIOLOGY U T I L I Z A T I O N .  . , . e .  e ,  --- - 
TCrI'AL, PLAN. ................... $3,974,979 $4,268,631' 

*Funds f c l r  t:he procurement of launch v e h i c l e s  a r e  s t a t i s t i c a l l y  d i s t r i b u t e d  
t o  unmanned f l i g h t  programs (e.g.  Physics  and Astronomy, Space Vehicle 
Systems) i n  the  program and f inanc ing  schedule on page RD 2 .  RD 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

NEW RESEARCH AND DEVELOPMENT PROJECT 

F i s c a l  Year 
1965 

F i s c a l  Ycbar 
1966 - 

Apollo P r o n r , g  

Sa t u r n  IBbCeiitaur $5,000,000 $5,00O,OCO 

The purpose of t h i s  p r o j e c t  i s  t o  provide  a launch v e h i c l e  with an  
e a r t h - l u n a r  t r a n s f e r  c a p a b i l i t y  of 12,000 t o  14,000 pounds and a Mar: or 
Venus t r a j e c t o r y  payload c a p a b i l i t y  of 9,500 pounds. 
used f o r  a i m r i e t y  of purposes such as h i g h l y - e c c e n t r i c ,  mul t ip le - launch  
o r b i t i n g  geophysical  o b s e r v a t o r i e s ,  a p p l i c a t i o n s  technology s a t e l l i t e  s ,  
and lunar  and p l ane ta ry  s c i e n t i f i c  missions.  F i s c a l  year  1965 and 1866 
funds w i l l  he used f o r  development of d e t a i l e d  des igns  and support ing 
p lans  i n  p r e p a r a t i o n  f o r  i n i t i a t i o n  of t h e  hardware a c t i v i t y  involved 
i n  the  subsequent t e s t  and product ion  programs. 

The v e h i c l e  w i l l  be 

RD 7 
761-256 0 - 65 - : 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MXUJZD SPACE FLIGHT G E M I N I  PROGRAM 

P R O G W  OBJECTIVES AND JUS T I  F I C  ATION : 

The Gemini program o b j e c t i v e s  are t o  develop an o p e r a t i o n a l  c a p i . b i l i t y  
i n  Manned Space F l i g h t  and through t h i s  c a p a b i l i t y  t o  conduct s p e c i f i c  
experiments ,and tests which suppor t  Apollo,  Department of Defense prclgrams 
and s c i e n t i f i c  i nves t iga t2ons .  T o  accomplish these  o b j e c t i v e s ,  s p e c i f i c  
long-durat io . i  and rendezvous miss ions  have been planned. During the  long- 
d u r a t i o n  mis:;icsns, t h e  a s t r o n a u t s  w i l l  c o n t r o l  and maneuver t h e  s p a c e c r a f t ,  
thus  providfL.xg performance da t a  (on both systems and a s t r o n a u t s )  a f t €  r long 
exposures t o  space f l i g h t .  The a s t r o n a u t s  w i l l  perform a s e r i e s  of Experi-  
ments generated by NASA, Department of Defense and t h e  s c i e n t i f i c  conununity. 

The Gemini e f f o r t  i n  FY 1966 w i l l  be  devoted p r imar i ly  t o  the ope ra t iona l  
a c t i v i t i e s  r equ i r ed  f o r  manned f l i g h t s  , inc luding  both  long-durat ion and 
rendezvous mis:;ions . 
SUMMARY OF IU3SOURCES REQUIREMENTS : 

(Thousands of Do l l a r s )  
19t 6 --- 1964 1965 

Spacecraf 1: .................... $280,520 $165 , 300 $122,700 
Launch Veh i c  Les ............... 122 , 700 115,400 88,600 
Support: ........................ 15,680 27,700 30,800 

T o t a l . . .  ..................... $418,900 2 0 8 , 4 0 0 -  $242= 

BASIS OF FUND REQUIREMENTS : --- 
Spacec ra f t  

The Gemini s p a c e c r a f t  i s  a two man capsule  designed to s u s t a i n  ..ong- 
d u r a t i o n  mi:; si,ons and provide c a p a b i l i t y  f o r  rendezvous and docking :.n e a r t h  
o r b i t .  G e m i n i  systems a r e  s u b s t a n t i a l l y  more s o p h i s t i c a t e d  and v e r s i t t i l e  
than those used i n  the  Mercury conf igu ra t ion .  The s p a c e c r a f t  include's a 
number o:E su3s:yTstems which a r e  being used f o r  the  f i r s t  time i n  manntmd space 
f l i g h t .  Mcl)c~nne11 A i r c r a f t  Corpora t ion  of S t .  Louis ,  i s  t h e  pr incipzl l  con- 
t r a c t o r .  F'I 1966 e s t i m a t e  suppor t s  f a c t o r y  assembly, checkout ,  and launch 
p r e p a r a t i o n .  

R1) 8 



Launch Vehicles  

Three s e p a r a t e  v e h i c l e s  are requ i r ed  f o r  t h e  Gemini program: t h e  Gemini 
Launch VehicILe (GLV) , t h e  Atlas,  and the  Agena. The G L V  i s  a T i t a n  I1 i n t e r -  
cont inent .a l  1 )a : l l i s t i c  miss,ile modified f o r  manned f l i g h t .  

The A t 1 . a ~  ( t he  t a r g e t  launch veh ic l e )  and the  Agena ( t h e  rendezvous 
t a r g e t  vehic::!e)l are a l s o  m i l i t a r y  v e h i c l e s  modified o r  improved t o  meet t h e  
unique requi.i:enents of Gemini. 

The Air. Force Space Systems Div i s ion ,  a c t i n g  s i m i l a r l y  t o  a NASA prime 
c o n t r a c t o r ,  is procur ing  t h e  v e h i c l e s .  The FY 1966 estimate provides  f o r  
t h e  incremeri1:al. funding r equ i r ed  by t h e  A i r  Force f o r  d e l i v e r y  and p a r t i a l  
o p e r a t i o n a l  :;upport of  t h e  v e h i c l e s  t o  be launched i n  f i s c a l  yea r s  1966 
and 1967. 

Support  

Sinc.e manned missions w i l l  be conducted i n  FY 1966, t h e  emphasis g iven  
t o  C r e w  and F l i g h t  Operat ions w i l l  c h a r a c t e r i z e  the  na tu re  of t he  Gemini 
program duri.ng t h i s  i n t e n s i v e  o p e r a t i o n a l  per iod .  

Crew Operations c o n s i s t s  of t h r e e  main types of e f f o r t :  s imu la t ion  
equipment and suppor t ,  a s t r o n a u t  t r a i n i n g ,  and s p e c i a l i z e d  i n - f l i g h t  dev ices .  
F l i g h t  Operat ions inc ludes  t h e  p lanning ,  suppor t ,  and a c t u a l  f l i g h t  from 
l i f t  -off t o  recovery.  Spacec ra f t  and Launch Vehicle Support  i s  th_e remaining 
element of Ckmini Support .  It inc ludes  funding f o r  t h e  experiments  t o  be 
performed on the  var ious  f l i g h t s .  

SCHEDULE OF LAUNCHES 

Schedule of f**nificant Research and Development Events 

Ground Tests, 

W i t h  r e s p e c t  t o  ground tes ts ,  t h e  development and q u a l i f i c a t i o n  program 
f o r  major Gemini hardware w i l l  be e s s e n t i a l l y  completed e a r l y  i n  ca lendar  
year  1965. 

F l i g h t s  

GT-1 
GT-2 ard GT-3 
GT-4; C;’T-5 

Success fu l ly  completed on A p r i l  8 ,  1964 
Ear ly  i n  CY 1965 
Late i n  CY 1965 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF PIP.PJNE:D SPACE FLIGHT --- APOLLO PROGRAM -- 
PROGRAM OBJEKT1:VES AND JUSTIFICATION : --- 

The u l t ima te  goa l  of the Manned Space F l i g h t  program i s  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 e x p l o r a t i o n ,  which w i l l  ach ieve  
and ma in ta in  a p o s i t i o n  of l e a d e r s h i p  f o r  t he  United S t a t e s .  A s p e c i f i c  
o b j e c t i v e  i n  acqu i r ing  t h i s  c a p a b i l i t y  i s  t o  land man on the  Floon and r e t u r n  
him s a f e l y  t o  Ear th  w i t h i n  t h i s  decade. The Apollo Program, i n  t h e  course of 
meeting t h i s  s p e c i f i c  o b j e c t i v e ,  w i l l  provide a broad base of o p s r a t i o n a l  
c a p a b i l i t y  i n  Planned Space F l i g h t  and the  a s s o c i a t e d  technology; a va luab Le 
complex o f  cleve1opment , manufactur ing,  t e s t ,  and o p e r a t i o n a l  f a c i l i t i e s ;  and 
an  experi.enc:ed Government and i n d u s t r i a l  team. 

Major phases of t h e  program inc lude  des ign  and development o f  hardware,  
unmanned tesi: : f l i g h t s ,  manned o r b i t a l  f l i g h t s ,  and manned luna r  f l i g h t s .  I n  
FY 1966, t h e  Apollo Program w i l l  concen t r a t e  on ground and f l i g h t  te! i t ing 
of  major systems and t h e i r  components: 

SUMMARY OF IUZSOURCES REQUIREMENTS : --- 
(Thousands of  Dol la rs )  

1966 --- 1964 1965 

Space c ra f  I:. . . . . . . . . . . . . . . . . . . .  $876,575 $992,450 $1 ,1 I t ; ,  840 

Sa tu rn  I B  . . . . . . . . . . . . . . . . . . . . .  146,817 26 1,150 

Engine deyJe lopment . . . . . . . . . . . .  166,000 153,400 14(1,700 

Sa tu rn  I . . . . . . . . . . . . . . . . . . . . . .  187,077 55,450 L . ,  400 
2 7L., 700 

Sa tu rn  V . . . . . . . . . . . . . . . . . . . . . .  763,382 965,006 1,236,500 

Apol l o  mi:; 5 i o n  suppor t .  133,101 179,322 22;:, 245 . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . . . .  $2,2 72,952 

BAS I S  OF FUND REQUIREMENTS : 

Spacec ra f t  

$2,606,778 - $2,99;’,385 --- 

I n  17Y 1966, t he  ground t e s t i n g  of b o i l e r p l a t e  s p a c e c r a f t  w i l l  bg! com- 
p l e t e d  and (extensive ground t e s t i n g  w i l l  be conducted on Block I Comnand and 
Se rv ice  Modules (CSM). Three Block I CSM w i l l  be d e l i v e r e d  t o  Kennedy Space 
Center  f o r  f l i g h t s  on Sa tu rn  I B ;  two f o r  s u p e r c i r c u l a r  r e - e n t r y  test!; i n  
FY 1966; and one €o r  long-dura t ion  f l i g h t  i n  t h e  fo l lowing  f i s c a l  yea3r. I n  
a d d i t i o n ,  one Block I CSM w i l l  be d e l i v e r e d  t o  White Sands Missile R<inge f o r  
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an  in te rmedia te  a l t i t u d e  t e s t  of the  launch escape system. The Block I1 
s p a c e c r a f t  . w i l l  have progressed t o  a po in t  i n  i t s  des ign  phase where manu- 
f a c t u r i n g  w i l l  be i n i t i a t e d .  It i s  t h i s  s p a c e c r a f t  t h a t  w i l l  be used f o r  
e a r t h  o r b i t a l  rendezvous and the  lunar  miss ions .  

A c t i v i t y  on the  Lunar Excursion Module (LEM) w i l l  inc lude  the  ccnnpletioiz 
of des ign  and  engineer ing  and component-development tes ts ,  p lus  the  : i n i t i a t i o n  
of t he  q u a l i f i c a t i o n  tes t  program on pro to type  f l i g h t  hardware. ! lho LEM Test: 
A r t i c l e s  w i l l  be d e l i v e r e d ,  manufacture of the remaining t h r e e  w i l l  lie 
completed, and manufacturing of the  f i r s t  f i v e  f l i g h t  v e h i c l e s  w i l l  1)e 
i n  process .  

Sa tu rn  I and I% 

The Sa tu rn  I p r o j e c t  w i l l  be concluded i n  FY 1966 with a micrometeoroid 
experiment launched from Kennedy Space Center .  I n  the  Sa tu rn  IB p r o j e c t  
dur ing  FY 1966, two v e h i c l e s  w i l l  be launched from Kennedy Space Cen:er t o  
conduct r e -en t ry  tests and one launch veh ic l e  w i l l  be d e l i v e r e d  f o r  Launch i n  
the next  f i s c a l  yea r .  I n  a d d i t i o n ,  f a b r i c a t i o n ,  assembly, and check(3ut of 
e i g h t  more launch veh ic l e s  w i l l  e i t h e r  be completed or  i n  process .  ?Y 1966 
a c t i v i t y  w i l l  a l s o  inc lude  des ign  s t u d i e s  and suppor t ing  p lans  f o r  Sa tu rn  
IB/Centaur . 

Sa tu rn  V 

During FY 1966, major ground tes t  programs f o r  the  Sa tu rn  V laulich 
veh ic l e  w i l l  be continued wi th  All-Systems and S t r u c t u r a l  t e s t i n g .  Iynamic 
t e s t i n g  of the launch v e h i c l e  w i l l  be s t a r t e d ,  i n  a d d i t i o n  t o  checkoi t  of 
Launch Complex 39 a t  Kennedy Space Center us ing  the  F a c i l i t i e s  Checkmt 
veh ic l e .  Msnufacturing checkout of the  f i r s t  two f l i g h t  veh ic l e s  i s  
scheduled f o r  completion and the  f i r s t  f l i g h t  veh ic l e  w i l l  e n t e r  i t s  acceptance 
t e s t  phase.  The assembly of follow-on f l i g h t  s t a g e s  a l s o  w i l l  be un je r t aken  
a t  t h e  variclus c o n t r a c t o r  p l a n t s .  

Engine Development 

H - 1  enE,irle ground t e s t s ,  launch suppor t  and p o s t - f l i g h t  e v a l u a t i o n  w i l l  
cont inue i n  suppor t  of the Sa tu rn  I and I B  programs. Support  oE the  RL-10 
engine w i l l  be sus t a ined  through the  f i n a l  Sa tu rn  I launch and p o s t - f l i g h t  
eva lua t ion .  During FY 1966, components q u a l i f i c a t i o n  on the  F-1 engine w i l l  
be completed. I n  a d d i t i o n ,  tests w i l l  be conducted t o  demonstrate  the F - 1 ' s  
a b i l i t y  t o  meet Sa tu rn  V requi rements ,  such as achiev ing  t h e  necessary  
s p e c i f i c  impulse whi le  main ta in ing  the  a b i l i t y  t o  recover  from induced com- 
bus t ion  i n s t . a b i l i t y .  F i n a l  des ign  of t he  F-1 Q u a l i f i c a t i o n  Engine w i l l  be 
r e l e a s e d .  Progress  i n  development of t he  5-2 engine dur ing  FY L966 w i l l  
i nc lude  complete q u a l i f i c a t i o n  of t he  f u e l  turbopump, gas g e n e r a t o r ,  l i q u i d  
oxygen turbopiunp, engine c o n t r o l s ,  and engine f l i g h t  i n s t rumen ta t ion .  
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Apollo Mission Support  

I n  FY 1966, suppor t  e f f o r t  w i l l  be continued i n  the  a r e a s  of  Systems 
Engineer ing,  L,aunch Operat ions and Ins t rumen ta t ion ,  Mission Control  Systems, 
Apollo Space Opera t ions ,  and Support ing Development. 

SCHEDULE OF LAUNCHES 

Schedule of S i g n i f i c a n t  Research and Development Events 

Calendar 
' le a r  -- Events Q u a r t e r  

Sa tu rn  I launch vehicle/SA-10 ( l a s t  launch of 
Sa tu rn  I) 3 1965 

I n i t i a t i o n  clf assembly of f i r s t  Block I1 
Spacecraf t  3 1965 

Del ivery of Spacec ra f t  009 t o  KSC ( f i r s t  space-  
c r a f t  q u a l i f i c a t i o n )  4 1965 

5-2  engine q u a l i f i c a t i o n  1 1966 
Sa turn  I B  launch vehicle/SA-201 - 1966 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE 01' WZED SPACE FLIGHT ADVANCED MISSIONS PROGRAM 

PROGRAM OBJECTIVES -- AND JUSTIFICATION: 

The o b j e c t i v e  of t h e  Advanced Missions Program is  t o  examine adiranced 
manned space f l i g h t  mission concepts .  Included are l o g i c a l  extensiorts of t he  
n a t i o n a l  space c a p a b i l i t y  through a n a l y s i s  of p r e s e n t  hardware s y s  tens f o r  
growth p o t e n t i a l ;  development of requirements f o r  f u t u r e  sys  t e m s  ; prov i s ion ,  
of guidance €or  r e s e a r c h  and technology a c t i v i t i e s ;  p r o v i s i o n  of t ec l ln i ca l  
information snd c o s t  d a t a  upon which f u t u r e  program d e c i s i o n s  can be based; 
and i n i t i a t  i m  of t h e  d e f i n i t i o n ,  p re l imina ry  d e s i g n  and s p e c i f i c a t i o n  of 
probable f u t x e  missions.  

SUMMARY (?F KEUZXJRCES REQUIREMENTS : 
(Thousands of D o l l a r s )  

1906 
-I_.- 

1964 1965 

Advanced missions program.. . . . . $21,200 $26,000 $10,000 

BASIS OF FUND -- REQUIREMENTS: 

The Advanced Missions Program suppor t s  advanced s t u d i e s  of mannt!d e a r t h  
o r b i t a l ,  l una r  and p l a n e t a r y  missions.  The f i s c a l  yea r  1966 requirer ients  
r e f l e c t  a major r e d u c t i o n  from the f i s c a l  yea r  1965 l e v e l  because of t he  
evolvement (of extended Apollo systems from the  broad d e f i n i t i o n  and 1)re- 
l iminary d e s i g n  phase t o  a more s e l e c t i v e  s tudy  and advanced developrient phase.  
Planned e a r t h  o r b i t a l  s t u d i e s  w i l l  be continued t o  determine and e v a l u a t e  
p o t e n t i a l  experimental  payloads,  i nc lud ing :  methods of remotely sen:;ing t h e  
c o n d i t i o n  of t h e  e a r t h ' s  atmosphere f o r  use i n  weather p r e d i c t i o n ;  mt!thods oE 
observing tine e a r t h ' s  s u r f a c e  f o r  use i n  car tography and i n  resource:; u t i l i z a -  
t i o n  planning;  o p t i c a l  and r a d i o  t e l e scopes  f o r  use i n  astronomy and a s t r o -  
physics;  and c r i t i c a l ,  long lead-time subsystems t o  be developed f o r  o t h e r  
f u t u r e  missions.  Manned e a r t h  o r b i t a l  s tudy  e f f o r t s  w i l l  a l s o  he di .rected t o  
t h e  de t e rmina t ion  and ref inement  of space s t a t i o n  concepts .  The f i r : ; t  such  
s y s t e m ,  using modified Apollo hardware, w i l l  e n t e r  d e t a i l  d e s i g n  and c r i t i c a l  
subsystem advanced development du r ing  f i s c a l  yea r  1966. 

Manned luna r  s t u d i e s  are now i n  process  t o  d e f i n e  systems to support  
i n i t i a l  l una r  o r b i t a l  and s u r f a c e  reconnaissance ope ra t ions  i n  the iinmediate 
post-Apollo p e r i o d ,  and t o  exp lo re  systems s u i t e d  t o  more e x t e n s i v e  Lunar 
ope ra t ions  and s c i e n t i f i c  e x p l o i t a t i o n  of the moon. 
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Manned ? l a n e t a r y  s tudy  e f f o r t  w i l l  cont inue t o  p l a c e  primary emfihasis 0 1 1  

a n a l y s i s  of sy:stem f e a s i b i l i t y  and concept of f u t u r e  p l a n e t a r y  missicins. 

I n  iadditiatl ,  a number of s t u d i e s  w i l l  be made t o  d e f i n e  p o t e n t i a l  launch 
v e h i c l e s  i n  each of t he  mission areas, i n c l u d i n g  improved v e r s i c n s  ol' v e h i c l e s  
presentlly under development, larger v e h i c l e s  u t i l i z i n g  the  major n e w  pro-  
p u l s i o n  s y s  terns under development, and more e f f i c i e n t  v e h i c l e s  embodiring 
r e u s a b l e  concepts .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

WFICE OF S&ui: :  SCIENCE IQ@- WLI CATIONS PHYSICS AND ASTRONOKPROGRAM 

PR0GRAI.I 0BJBCT:CVES AND JUSTIFICATION: 

The ob-jective of t h e  Phys ics  and Astronomy Program i s  t o  i n c r e a s e  our  
knowledge of t h e  space environment of t h e  Ear th ,  t h e  Sun and i t s  re lz i t ion-  
s h i p s  t o  t h e  Eilrth and t h e  i n t e r p l a n e t a r y  medium, t h e  geode t i c  p r o p e l t i e s  
of t h e  E a r t h ,  and t h e  fundamental phys i ca l  n a t u r e  of t h e  universe .  1'0 

achieve t h i s  o b i e c t i v e ,  r e s e a r c h  i s  c a r r i e d  ou t  w i th  r e s p e c t  t o  t h e  upper 
atmosphere and t h e  ionosphere,  t h e  Ea r th ' s  magnetosphere, t h e  r eg ion  of 
i n t e r p l a n e t a r y  space beyond t h e  boundaries  of t h e  Ea r th ' s  magnetosphc:re, 
t h e  s o l a r  r a d i a t i o n  i n  t h e s e  r eg ions  and t h e i r  i n t e r a c t i o n s  with t h e  r eg ions ,  
t h e  Sun and i t s  emission of r a d i a t i o n s ,  s t a r s  and o t h e r  c e l e s t i a l  botlies 
open t o  obse rva t ion  from above t h e  atmosphere, cosmic r a y s  from beyorid t h e  
s o l a r  system and t h e  g e o d e t i c  f i g u r e  of t h e  Ear th ,  

Knowledge of t h e s e  a r e a s  i s  necessary  t o  an i n t e l l i g e n t  apprec i i i t ion  
of t h e  environ7ment i n  which man l i v e s .  The atmosphere and i t s  behav:i.or a r e  
b a s i c  t o  weather  and c l ima te ,  The ionosphere i s  important  i n  r a d i o  (:ommu- 
n i c a t i o n s .  The space beyond and i t s  r a d i a t i o n  a f f e c t s  t h e  atmospherc! and 
t h e  i o n o s p h ~ r e .  The r a d i a t i o n s  i n  t h e  space beyond a r e  hazards  t h a t  must 
be d e a l t  w i t h  i n  i n t e r p l a n e t a r y  and l u n a r  t r a v e l .  The Sun appears  t o  be 
t h e  dominant f a c t o r  i n  t h e  a c t i v i t i e s  t ak ing  p l a c e  i n  i n t e r p l a n e t a r y  space 
and i n  t h e  Ear th ' s  own o u t e r  atmosphere. I n v e s t i g a t i o n s  of t h e  s t a r , ;  and 
i n t e r s t e l l a r  m a t e r i a l  r e v e a l  c o n d i t i o n s  t h a t  e x i s t  e lsewhere i n  t h e  i iniverse ,  
and t h e s e  s t u d i e s  can provide  a d d i t i o n a l  i n s i g h t  i n t o  t h e  condit.ions which 
e x i s t  i n  our  immediate environment. Geodet ic  i n v e s t i g a t i o n s  a r e  basic t o  
maps and nav iga t ion ,  and they  a l s o  h e l p  t o  provide  a more complete p i c t u r e  
of t h e  fundamental n a t u r e  of t h e  universe .  

SUMMARY OF RESOURCES REQUL-TS : 
(Thousands of D o l l a r s  ) 

1964 

Supporting r e sea rch  and technology $17,666 
S o l a r  o b s e r v a t o r i e s . . . . . . . . . . . . . . .  20 , 005 
Astronomical obse rva to r i e s . . . . . . . .  35 , 608 
Geophysical observa tor ies . . . . . . . . .  42,568 
Explorers . . . .  ..................... 15,526 
Sounding rockets . . . . . . . . . . . . . . . . . .  16,950 
Data a n a l y s i s  e-- ..................... 

T o t a l . . . . . .  .................... S145.623 - 

1965 

$20,100 
17,303 
31  , 210 
30 , 242 
21,959 
16 , 000 --- 

$136.814 

1 9  56 --- 

$25,200 
37 , 000 
32,500 
31 , 700 
25 , 700 
17,000 

- 3 , 0 0 0  

$172,100 --- 
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SuDDortinn Research and Technolonv 

The suppoxting r e s e a r c h  and technology e f f o r t s  are performed by 
u n i v e r s i t i e s  and n o n p r o f i t  o r g a n i z a t i o n s ,  NASA I n s t a l l a t i o n s ,  o t h e r  
government o r g a n i z a t i o n s ,  and p r i v a t e  i n d u s t r y  under t h e  coord ina t ion  of 
t h e  O f f i c e  clfi Space Science and Applicat ions.  The suppor t ing  r e s e a r c h  and 
technolog,y program i n c l u d e s  r e s e a r c h ,  both experimental  and t h e o r e t i c a l  ; 
obse rva t ions  of t h e  Sun and t h e  s t a r s  made from t h e  ground, from ba l loons  
and from a i r c r a f t ;  work l e a d i n g  t o  development of sounding rocke t  , s a t e l l i t e ,  
and space probe in s t rumen ta t ion ;  and experiments and s c i e n t i f i c  suppc r t  f o r  
manned space f l i g h t  missions.  

Advanced s t u d i e s  w i l l  range from conceptual  s t u d i e s  f o r  formulat i on  
of bas i c  mis:;ion requirements  and c h a r a c t e r i s t i c s  t o  s p e c i f i c  f e a s i b j  l i t y  
s t u d i e s  of s p a c e c r a f t  and ground equipment des ign  and p r o j e c t  d e f i n i t  ion. 
Missions t o  '>e included w i l l  be advanced Explorers ,  advanced o b s e r v a t o r i e s ,  
and i n t e r p l a n e t a r y  s o l a r  and g a l a c t i c  probeso 

S o l a r  Obse rva to r i e s  

The f i ' r s t  O r b i t i n g  S o l a r  Observatory (OSO-1) was launched i n  1902. 
Seven similar s p a c e c r a f t  are planned, of which two a r e  t o  be launchetl i n  
1965. Spacec ra f t  and experiments  f o r  t h e  f o u r t h  and f i f t h  mis s ions  ' ire 
under development and experiments are c u r r e n t l y  being s e l e c t e d  f o r  t h e  
s i x t h  mi#ssion. The OS0 p o i n t s  one s e c t i o n  toward t h e  Sun wi th  an accuracy 
of one minute of arc .  A second s e c t i o n  s p i n s  about an a x i s  so t h a t  e x p e r i -  
ments housed i n  i t s  r i m  scan the  Sun wi th  each r e v o l u t i o n ;  and a l s o  scan 
t h e  e n t i r e  sky. 

An Advanced O r b i t i n g  S o l a r  Observatory (AOSO) i s  being develope'? f o r  
f i r s t  launch i n  1969, It w i l l  con t inuous ly  p o i n t  a l l  of i t s  ins t rumzn t s  
a t  t h e  Sun with much g r e a t e r  accuracy t h a n  OSO. T t  w i l l  have inc reased  
dimensions t h a t  w i l l  permit u se  of o p t i c a l  i n s t rumen t s  w i th  b e t t e r  r z s o l v i n g  
power f o r  obse rva t ion  of d e t a i l s  of t h e  s o l a r  s u r f a c e ,  

The decign phase of t h e  AOSO p r o j e c t  w i l l  be complete i n  F'I 1965 and 
work w i l l  be i n i t i a t e d  on t h e  development of t h e  p ro to type  and Eour f l i g h t  
u n i t s .  Design of experiments f o r  t h e  i n i t i a l  missions has  a l s o  been 
i n i t i a t e d .  FE' 1966 funds w i l l  provide f o r  f u l l - s c a l e  developmeit e f f o r t s  
t o  provide for a f i r s t  launch during t h e  per iod of maximum s o l a r  a c t i v i t y ,  
Th i s  period i s  i d e a l  f o r  t h e  d e t a i l e d  s t u d i e s  of s o l a r  a c t i v i t y  made 
po s s i b l  e b), AOS 0. 

Astronomical Obse rva to r i e s  

The 01:biti.ng Astronomical Observatory (OAO) i s  being developed t o  
p l a c e  astronomical  instrument:^ above t h e  atmosphere and its r e s t r i c t  i o n s  
on obsei:vat:io~is. The f i r s t  OAO w i l l  be ready f o r  f l i g h t  i n  1965 wi th  
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u l t r a v i o l e t ,  gamma rag  andX-ray t e l e scopes .  The experiments  a r e  under 
development for t h e  f i r s t  f o u r  obse rva to r i e s .  Development of experinients 
f o r  t h e  f i f t h  observa tory  w i l l  be i n i t i a t e d  i n  FY 1966, and advance deve l -  
opment work wil.1 be conducted on experiments  f o r  follow-on o b s e r v a t o r i e s .  
0bservat i .ons w i l l  be made of g a l a x i e s ,  s t a r s ,  i n t e r s t e l l a r  m a t t e r ,  and 
p l a n e t s  wi th  t h e  o b j e c t i v e  of i n c r e a s i n g  ou r  knowledge of t h e i r  compcsi t ion,  
s t r u c t u r e  and evo lu t iona ry  processes .  

Geophysical Observa tor ies  

The O r b i t i n g  Geophysical Observatory (OGO) p r o j e c t  w a s  conceivetl t o  
m e e t  t h e  need f o r  a s p a c e c r a f t  w i th  h ighe r  d a t a  rates, more power ant1 b e t t e r  
o r i e n t a t i o n  than t h e  Explorer  type  sa te l l i t e ,  and one t h a t  would be imiquely  
capable  of c a r r y i n g  many c o r r e l a t i v e  experiments f o r  d e t a i l e d ,  h igh  I-esolu-  
t i o n  s t u d i e s  of t h e  space environment. The f i r s t  OGO w a s  launched i n  1964, 
A s  p a r t  of a comprehensive, coherent  program t o  s tudy  Sun-Earth r e l a t i o n -  
s h i p s ,  OGO s a t e l l i t e s  are planned f o r  u s e  i n  two types of o r b i t s .  (hie i s  
h igh ly  e l l i p t i c a l  t o  p e r m i t  s tudy  of magnetic f i e l d s  and e n e r g e t i c  p i i r t i c l e s  
i n  t h e  o u t e r  reg ions  of t h e  magnetosphere and i n t e r p l a n e t a r y  space.  The 
o t h e r  i s  a n e a r l y  c i r c u l a r  p o l a r  o r b i t  f o r  s p e c i a l i z e d  s t u d i e s  of thai nea r  
E a r t h  environment inc lud ing  t h e  E a r t h ' s  atmosphere, ionosphere,  and riagnetic 
f i e l d .  *4 t o t a l  of e leven  s p a c e c r a f t  are planned w i t h  launches i n  eac:h of 
t h e  two types of o r b i t s  a t  approximately one yea r  i n t e r v a l s .  Spacecxaf t  and 
experiments a r e  under development f o r  t h e  second, t h i r d ,  f o u r t h ,  and f i f t h  
miss ions ,  and experiments are c u r r e n t l y  being s e l e c t e d  f o r  t h e  s i x t h  mission,,  
FY 1966 funds w i l l  cont inue  t h e s e  e f f o r t s  and provide  f o r  i n i t i a t i n g  t h e  
development of experiments and s p a c e c r a f t  f o r  t h e  s i x t h  observat.ory ,ind f o r  
follow-on obse rva to r i e s .  

Explorers  

The Explorer  sa te l l i te ,  as a c l a s s ,  i s  a r e l a t i v e l y  smal l  s p a c e l x a f t  
and c a r r i e s  a s m a l l  group of c l o s e l y  r e l a t e d  experiments.  The E:xplo:er i s  
r e l a t i v e l y  inexpens ive  and has  t h e  advantage of a s h o r t  l ead  t ime f o r  t h e  
experimenter .  Explorers  cont inue  t o  be used for  r e s e a r c h  i n  t h e  atmosphere, 
t h e  ionosphere,  t h e  magnetosphere and i n t e r p l a n e t a r y  space,  and f o r  ,,;eodetic 
and as t ronorr ica l  measurements. They form t h e  b a s i s  of i n t e r n a t i o n a l  cooper- 
a t i v e  e f f o r t s  w i th  Canada, Great B r i t a i n ,  I t a l y ,  France and most r e c e n t l y  
ESRO (European Space Research Organiza t ion) .  Funds reques ted  f o r  FY 1966 
a r e  requi red  t o  suppor t  t he  c u r r e n t  l e v e l  of a c t i v i t y  i n  t h i s  program p l u s  
a d d i t i o n a l  a c t i v i t y  i n  four  areas. F i r s t ,  a number of miss ions  a r e  ,e ing 
added t o  the program t o  take  advantage of t h e  oppor tun i ty  du r ing  t h e  
1967-1972 time per iod  of t he  a c t i v e  Sun t o  s tudy  s o l a r  - t e r r e s t r i a l  - 
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 .  Second, t h e  Radio Astronomy Explorers  
i n i t i a t e d  i n  FY 1965 w i l l  p rovide  a new re sea rch  technique f o r  fundamental 
r e s e a r c h  i n  space astronomy. Thi rd ,  Explorers  w i l l  be  used t o  e x p l o i t  
r e c e n t  important  d i s c o v e r i e s  i n  X-ray astronomy. Fourth,  t h e  Nat ions1  
Geodet ic  S a t e l l i t e  Program w i l l  b e  cont inued i n  suppor t  of Department of 
Defense, UeFartment of Commerce and NASA requirements .  
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Sounding Rockets 

Sounding -rockets are s m a l l  v e h i c l e s  t h a t  are p a r t i c u l a r l y  w e l l  E dapted 
f o r  s t u d l e s  a t  a l t i t u d e s  between those  reached by ba l loons  and t h e  p e r i g e e s  
o f  low e a r t h  satel l i tes .  They can be used f o r  i n s t rumen ta t ion  r e q u i i i n g  
recovery,, ‘rne:;e r o c k e t s  are used f o r  s t u d i e s  of t h e  atmosphere, t h e  iono- 
sphere and t n e  r a d i a t i o n  t h a t  reaches t h e  Earth,  and s e r v e  a s  inexperlsive 
c a r r i e r s  t o  test in s t rumen ta t ion  p r i o r  t o  u s e  on a s a t e l l i t e .  T h e i r  use- 
f u l n e s s  f o r  3s tronomical obse rva t ions  has been inc reased  by t h e  devel opment 
of a t t i t u d e  c o n t r o l  systems. They have been used t o  c a l i b r a t e  s a t e l j i t e  
measurement!; by being p u t  i n t o  t r a j e c t o r i e s  t h a t  c a r r i e d  them c l o s e  t.0 an 
o r b i t i n g  s a t e l l i t e .  A worldwide coope ra t ive  sounding r o c k e t  program has 
been developed f o r  s tudy ing  atmospheric movements a t  an a l t i t u d e  of !jO t o  
125 m i l e : ; ,  An exped i t ion  t o  launch approximately 50 sounding rocket:; from 
a converted gavy a i r c r a f t  t r a n s p o r t  s h i p  i s  being conducted as a pari:  of t h e  
coope ra t ive  e f f o r t  du r ing  t h e  I n t e r n a t i o n a l  Qu ie t  Sun Year. The levctl of 
e f f o r t  i n  F‘Y 1966 w i l l  provide f o r  i n i t i a t i n g  work on experiments t o  be 
launched beginning i n  1967 and 1968 as a p a r t  of a coordinated s tudy  of 
s o l a r  - t e r r e s t r i a l  - 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  du r ing  t h e  pe r iod  of t h e  
a c t i v e  Sim. 

Data Analysis  

N A S A  has t h e  o b l i g a t i o n  of making a v a i l a b l e  t o  t h e  p u b l i c  t h e  illforma- 
t i o n  gained from space exp lo ra t ion .  The accumulation of d a t a  from f l i g h t  
programs p rov ides  a pool of s c i e n t i f i c  d a t a  t h a t  w i l l  b e  u s e f u l  t o  sc:ien- 
t i s ts ,  p a r t i c u l a r l y  as i t  pe rmi t s  t h e  u s e  of d a t a  from a number of s o i t e l l i t e ,  
sounding r o c k e t ,  and space probe experiments.  This new p r o j e c t  w i l l  provide 
f o r  operaat ion of t h e  d a t a  c e n t e r  a t  t h e  Goddard Space F l i g h t  Center  includ- 
i n g  c a t a l o g i n g  t h e  d a t a  and d i s t r i b u t i o n  of reduced d a t a  t o  i n t e r e s t e d  
r e s e a r c h e r s ,  and f i n a n c i a l  suppor t  f o r  promising p roposa l s  t h a t  woulil 
f u r t h e r  u t i l i z e  t h e  d a t a  i n  s to rage .  

SCHEDULE OF LAUNCHES 

Schedule of S i p i f i c a n t  Research and Development Events 

P r o j e c t  Events 
2alendar 

Quarter  . Year 

S o l a r  
Obse rva to r i e s  - Launch second O S 0  s p a c e c r a f t  1 1965 

Launch t h i r d  O S 0  s p a c e c r a f t  2 1965 
( launches a t  approximately n i n e  

month i n t e r v a l s  t h e r e a f t e r )  
Launch f i r s t  AOSO s p a c e c r a f t  1969 
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P r o j e c t  Events 

A s  t ronomical  
Observa tor ies  - Launch f i r s t  OAO 

( launches a t  approximately one 
year i n t e r v a l s  t h e r e a f t e r )  

Geophysical 
Observa tor ie  E, - Launch OGO i n  p o l a r  o r b i t  

( launches  a t  one year i n t e r v a l s  
t h e r e a f t e r )  

Launch OGO i n  h igh ly  e c c e n t r i c  
o r b i t  ( launches  a t  one year  
i n t e r v a l s  t h e r e a f t e r )  

Explorers  - Launch s i x  Explorers  f o r  s t u d i e s  
of t h e  environment of t h e  Ea r th ,  
i n t e r p l a n e t a r y  medium, and Sun- 
Ea r th  r e l a t i o n s h i p s  

Launch Act ive  Geodet ic  Explorer  

Launch Act ive  Geodet ic  Explorer  

Launch 2 Pass ive  Geodet ic  Explorers  

Launch I n t e r p l a n e t a r y  Explorer  
i n t o  o r b i t  anchored t o  t h e  moon 

Launch f i v e  o t h e r  Explorers  f o r  
s t u d i e s  of t h e  environment of t h e  
E a r t h  and t h e  I n t e r p l a n e t a r y  medium 

Launch f i r s t  i n t e g r a t e d  Canadian/US 
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  Iono- 
s p h e r i c  S tud ie s  (ISIS) 

Launch f i r s t  Radio Astronomy Explorer  

Launch f i r s t  X-ray Astronomy Explorer  

Launch Act ive  Geodet ic  Explorer  

Launch seven o t h e r  Explorers  f o r  
coord ina ted  s o l a r  - terrestrial - 
i n t e r p l a n e t a r y  s t u d i e s  

C#alendar 
Quar t e r  - Year 

4 1965 

4 1965 

1 1966 

2 

1965 

1965 

1966 

1966 

1966 

1966 

1967 

1967 

1967 

1967 

1967 
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P r o j e c t  Events 

- Launch e i g h t  Explorers  f o r  coord ina ted  
s o l a r  - t e r r e s t r i a l  - i n t e r p l a n e t a r y  
s t u d i e s ,  one f o r  as t ronomica l  obser- 
v a t i o n s ,  and one f o r  geodesy 

Launch e i g h t  Explorers  f o r  coord ina ted  
s o l a r  - t e r r e s t r i a l  - i n t e r p l a n e t a r y  
s t u d i e s ,  t w o  f o r  as t ronomica l  obser-  
v a t i o n s ,  and two f o r  geodesy 

Data Ana1;ysis - I n i t i a t e  d i s t r i b u t i o n  of reduced d a t a  
and f i n a n c i a l  suppor t  of r e sea rch  
proposa ls  

Sounding .Kockets- Conduct coord ina ted  i n t e r n a t i o n a l  
geophysical  measurements dur ing  IQSY 

C o l l e c t  cosmic d u s t  samples dur ing  
meteor showers 

Obtain moderate r e s o l u t i o n  photographic  
s p e c t r a  of stars 

Obtain f i r s t  r a d i o  obse rva t ions  of 
J u p i t e r  f r o m  above t h e  ionosphere 

Conduct coord ina ted  geophys ica l  
measurements t o  s tudy  s o l a r  - 
terrestr ia l  - 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  dur ing  t h e  pe r iod  of 
t he  a c t i v e  Sun. 

Czilendar 
Quar te r  - Year 

3 

1968 

1969 

1965 

1965 

1965 

1965 

1966 

1967 - 1 9 7 2  

RD 20 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS LUNAR AND PLANETARY EXPLORATION 
PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The objectives of the Lunar and Planetary Exploration program art? to 
carry out the scientific exploration of the solar system and to extenj the 
spacecraft technology and environmental design data for future manned and 
unmanned missions. 

The lunar program consists of three types of missions: Ranger, Slirveyor, 
and Lunar Orbiter, The Ranger program will provide initial data about the 
surface of the moon by means of high resolution television pictures. The 
Surveyor missions will demonstrate soft landing techniques on the surEace 
of the moon and will initially be used for selecting suitable landing areas 
for future manned flights. The Lunar Orbiter program will complement the 
Ranger and Surveyor programs by providing data best obtained from the vantage 
point of an crbiting spacecraft. 

The planetary program, beginning with the successful Mariner I1 €light 
to the planet Venus and including the Mariner IV spacecraft currently on a 
trajectory to pass close to the planet Mars, is providing invaluable 
scientific data concerning the planetary and interplanetary environments. 
Mariner IV will also provide relatively close-up photographs of the planet 
Mars. The definition of the next series of Mars flight missions is being 
initiated to meet the 1971 and subsequent opportunities. The spacecrsft for 
these missions are planned to be larger and more sophisticated than previous 
planetary spacecraft and will perform experiments in orbit about the planet 
and on the planetary surface. This project, named Voyager, will be tae first 
to concentrate on studying the existence of extraterrestrial life. TIie 
FY 1965 and 1966 funding will provide for phase I project definition and 
preliminary design efforts only. Flight hardware development wi L1 await 
successful conclusion of the design effort and will not be undertaken prior 
to FY 1967. 

SUMMARY OF Rj;XKJRCES REQUIREMENTS : 
( Thou sand s o f Do 1 lar s ) 

1964 1965 1966 

Supporting research and tech- 
nology and advanced studies............... $22,000 $28,749 $36,800 

Ranger........ 30,306 15,2!i 1 1,415 
Surveyor.. .................................. 70,704 76,000 85,600 

.............................. 
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1964 1965 1966 

Lunar orb i te r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20,000 $42,400 $37,000 
Mar ine r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49,152 21,000 3,800 

7 ,  '750 43,000 Voyager. ................................... 
Pionee r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,600 15,000 8,000 

--- 

Total .  ................................... $205,762 $206,L50 $215,615 -- - 

BASIS OF FUN) REQUIREMENTS : 

Support ing Research and Technology 

Suppor1:ing Research and Technology provides  t h e  c a p a b i l i t y  t o  c a r r y  
out  v i t a l  work a s s o c i a t e d  wi th ,  bu t  no t  s p e c i f i c a l l y  a p a r t  of c u r r e n t l y  
approved f 1ig;ht. missions.  

The suppor t ing  r e sea rch  program provides  t h e  i n i t i a l  in format ion  neces-  
s a r y  f o r  t h e  des ign  of experiments and s p a c e c r a f t .  It a l s o  prov:ides t h e  
d a t a  necessa.1-y f o r  i n t e r p r e t a t i o n  and c r o s s  checking of f l i g h t  p r o j e c t  result : ; . .  
Ground base6 obse rva to r i e s  a r e  u t i l i z e d  t o  s tudy  t h e  moon and near  p l ane t s .  
A portion. o f  t h i s  e f f o r t  i s  d i r e c t e d  toward the  development and advancement 
of  t he  technology and r e l i a b i l i t y  of s p a c e c r a f t  systems. Also included i n  
t h i s  program a r e  the  advanced s t u d i e s  of f u t u r e  unmanned mission:; which a r e  
used f o r  f u t u r e  miss ion  planning and se rve  as a b a s i s  f o r  f u t u r e  miss ion  
se l ec t ion .  dec is ions .  This  program a l s o  provides  f o r  t h e  space sc i ence  a c t i v i -  
t i e s  d i r e c t l y  r e l a t e d  t o  Apollo,  i nc lud ing  crew t r a i n i n g ,  miss ion  planning,  
lunar  envirorunental d a t a  c o l l a t i o n  and Apollo f l i g h t  experiment development. 

Ranger 

There art! two f l i g h t s  remaining i n  t h i s  program. The o b j e c t i v e  of 
t h i s  s e r i e s  of f l i g h t s  w i l l  be t o  o b t a i n  t e l e v i s i o n  p i c t u r e s  of t h e  luna r  
s u r f a c e  s i m i l a r  t o  those  taken by Ranger V I I .  However, t h e s e  Rangers w i l l  
probably phot:ograph d i f f e r e n t  areas of t h e  moon under d i f f e r e n t  Lighting 
condi t ions .  The FY 1966 funds w i l l  be used p r imar i ly  f o r  p o s t - f l i g h t  eva lu-  
a t i o n  of engineer ing  d a t a  and i n t e r p r e t a t i o n  and a n a l y s i s  of t h e  photographs 
obtained.  

Surveyor 

The Sui-veyor spacec ra f t  i s  being developed t o  accomplish t h e  f i r s t  
s o f t  landing on t h e  moon. A s e r i e s  of seventeen f l i g h t s  a r e  planned, t h e  
o b j e c t i v e s  of which a r e  t o  survey va r ious  landing  a r e a s  f o r  manned landings 
and t o  make measurements inc luding  h igh  r e s o l u t i o n  t e l e v i s i o n  p i c t u r e s  of 
t h e  lunar  t e r r a i n  t o  improve our  understanding of t h e  n a t u r e  of the moon. 
FY 1966 funds w i l l  provide f o r  s p a c e c r a f t  development, f a b r i c a t i o n  of t h e  



i n i t i a l  seri les of Surveyor s p a c e c r a f t ,  and f o r  miss ion  p e c u l i a r  ground equip- 
ment and opera t ions .  These funds w i l l  a l s o  be used f o r  t h e  development and 
t e s t i n g  of t h e  follow-on series of Surveyor spacec ra f t .  

Lunar O r b i t e r  

The Lunar O r b i t e r  w i l l  be t h e  f i r s t  l una r  o r b i t i n g  s a t e l l i t e .  I ts  
I n  primary mission w i l l  be t o  conduct photo reconnaissance of t he  moon. 

a d d i t i o n  t o  i t s  photographic mission,  i t  w i l l  make s c i e n t i f i c  measurements 
of t h e  lunar  s u r f a c e  wh i l e  i n  o r b i t .  Ana lys i s  of i t s  o r b i t  w i l l  d i s c l o s e  
much about t h e  n a t u r e  of t h e  moon, i ts shape, i t s  mass d i s t r i b u t i o n ,  and 
i t s  i n t e r n a l  s t r u c t u r e .  The Lunar O r b i t e r  w i l l  be used t o  d e f i n e  landing 
sites f o r  the Surveyor, and then i t  w i l l  team with t h e  landed Surveyor i n  
t h e  v e r i f i c a t i o n  of s u i t a b l e  s i tes  f o r  Apollo landings.  FY 1966 funds w i l l  
be used f o r  the  assembly of f l i g h t  s p a c e c r a f t ,  t e s t ,  and p r e p a r a t i o n  €or  
launch, ground support  equipment, and t r a i n i n g  of t h e  launching and o p e r a t i n g  
crew. 

Mariner 

The o b j e c t i v e s  of t h e  Mariner program are t o  conduct f l i g h t  mi s s ions  
i n  t h e  v i c i n i t y  of t he  p l a n e t s  Venus and Mars t o  o b t a i n  informat ion  about 
t h e i r  su r f aces  and atmospheres. 
f lyby  of t h e  p l ane t  Venus, provided s i g n i f i c a n t  a d d i t i o n a l  knowledge iof t h i s  
p lane t .  
provide close-up t e l e v i s i o n  p i c t u r e s  of t h i s  p lane t .  This series of space- 
c r a f t  completes t h e  Mariner program, 
exp lo ra t ion  w i l l  be accomplished by t h e  Voyager program, which is disicussed 
i n  t h e  fol lowing paragraph. FY 1966 funds reques ted  f o r  t h e  Mariner program 
w i l l  provide support  through t h e  Mars encounter  and post-encounter  phases of 
Mariner I V ,  and i n  a d d i t i o n  w i l l  provide f o r  t h e  major p a r t  of  t h e  ex tens ive  
p o s t - f l i g h t  a n a l y s i s  of  d a t a  and f o r  t h e  p r e p a r a t i o n  of f i n a l  r e p o r t s  of 
t h i s  mission. 

Mariner 11, which performed t h e  succlessful 

The Mariner I V  s p a c e c r a f t  c u r r e n t l y  on a f l i g h t  path t o  Mars w i l l  

The next  s t e p  i n  unmanned p lane ta ry  

The Voyager program would have as its prime o b j e c t i v e  t h e  performance 
of experiments on t he  s u r f a c e  of and i n  o r b i t  about t h e  p l ane t  Mars. 
ments f o r  t h i s  miss ion  w i l l  be designed to  o b t a i n  informat ion  about t h e  
ex i s t ence  and n a t u r e  of e x t r a t e r r e s t r i a l  l i f e ,  t h e  atmosphere and surEace 
c h a r a c t e r i s t i c s ,  and t h e  p l a n e t a r y  environment. A secondary objectivle would 
be t o  ob ta in  s c i e n t i f i c  information on t h e  i n t e r p l a n e t a r y  medium. Voyager 
w i l l  be designed as a much l a r g e r  and more s o p h i s t i c a t e d  system than the 
previous Mariner miss ions ,wi th  t h r e e  major  systems: t h e  s p a c e c r a f t  b l s ,  
r e t rop ropu l s ion ,  and capsule  modules. 
could be planned f o r  1969 with t h e  f i r s t  complete Voyager mis s ion  plaimed 
f o r  t he  1971 Mars opportuni ty .  FY 1966 funds w i l l  be used t o  completle t h e  
s p a c e c r a f t  s y s t e m  p r o j e c t  d e f i n i t i o n .  

Experi-  

Spacecraf t  t e s t  f l i g h t s  f o r  t h i s  progrim 
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P i  one e r  

Pioneer missions a r e  planned t o  measure t h e  i n t e r p l a n e t a r y  phencmena i n  
deep space s imultaneously wi th  e a r t h  s a t e l l i t e s  t o  enable  a b e t t e r  urderstancl- 
i ng  of t h e s e  phenomena and t h e i r  i n t e r r e l a t i o n  and i n t e r a c t i o n s  near E a r t h .  .A 
series of fou r  f l i g h t s  a r e  planned under t h i s  program t o  begin nea r  t h e  
per iod of mi-nirnum s o l a r  a c t i v i t y .  
f i n a l  t e s t i n g ,  launch, and post-launch o p e r a t i o n s  f o r  t h e  f i r s t  two f l i g h t  
s p a c e c r a f t .  These funds w i l l  a l s o  provide f o r  t h e  assembly and s t a r t  of 
t e s t i n g  f o r  :he t h i r d  and f o u r t h  s p a c e c r a f t .  

FY 1966 funds are r eques t ed  t o  c o l e r  t h e  

SCHEDULE OF LAUNCHES 

Schedule of : 3 ign i f i can t  Research and Development Events 

Pro i ec t -- Event 

Ranger 
Ranger 
Pioneer 
Mariner 
Surveyor 
O r b i t e r  
Surveyor 
Voyager 
Voyager 

Ranger C launch 
Ranger D launch 
Pioneer A launch 
Mars encounter 
F i r s t  Surveyor t es t  f l i g h t  
F : i r s t  Lunar O r b i t e r  f l i g h t  
F i r s t  Opera t iona l  Surveyor 
T e s t  f l i g h t s  
F i r s t  Voyager f l i g h t  

Cs lendar  
Q u a r t e r  - Year 

1 1965 
1 1965 
3 1965 
3 1965 
4 1965 - 1966 

- 1969 
- 197 1 

f l i g h t  - 1967 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF S P L ~ I  SCIENCE AND APPLICATIONS SUSTAINING UNIVERSITY PROGRAM 

PROGRAM OBJEjzCVES AND JUSTIFICATIONS: 

The Sus1:a:ining Un ive r s i ty  Program was planned and i n i t i a t e d  t o  s t r e n g t h e n  
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  a e r o n a u t i c a l  and space s c i e n c e  and eng inee r ing  
endeavors arid to broaden NASA's sponsored r e sea rch  a c t i v i t i e s .  The Frogram 
o b j e c t i v e s  are to :  (1) i n c r e a s e  t h e  f u t u r e  supply of s c i e n t i s t s  and e n g i -  
neers  r equ i r ed  i n  space - re l a t ed  s c i e n c e  and technology; (2) b u i l d  l abora -  
t o r i e s  u rgen t ly  needed f o r  space r e s e a r c h  i n  s e l e c t e d  u n i v e r s i t i e s ;  2nd , (3) 
improve t h e  u n i v e r s i t i e s '  r o l e  i n  suppor t  of NASA by encouragement of 
c r e a t i v e  m u l t i d i s c i p l i n a r y  i n v e s t i g a t i o n s  , development of new c a p a b i l i t i e s  , 
and c o n s o l i d a t i o n  of space-or iented a c t i v i t i e s .  These t h r e e  a s p e c t s  of the 
Sus ta inir ig  l l n i . ~ e r s i t y  Program are complementary t o  p r o j e c t  sponsored r e sea rch  
and t o  each  sth her. 

Univers i t i e s  are t h e  t r a d i t i o n a l  sou rce  of bo th  new knowledge and h i g h l y  
t r a i n e d  manp3wer. Only through a c a r e f u l l y  designed program can the  supply 
of s c i e n t i f i c  t a l e n t  and the development of s i g n i f i c a n t  and r e l e v a n t  r e s e a r c h  
c a p a b i l i t i e s  keep pace wi th  the  demands of t h e  n a t i o n a l  space e f f o r t ,  
t r a i n i n g  a s p e c t  produces s k i l l e d  manpower, r e sea rch  s c i e n t i s t s ,  t e c h n i c i a n s  
and i n s t r u c t o r s .  Adequate f a c i l i t i e s  are e s s e n t i a l ,  i f  s c i e n t i f i c  urider- 
t ak ings  are not t o  be hampered f u r t h e r  by an  u n s u i t a b l e  environment. 
A d d i t i o n a l l y ,  by suppor t ing  r e sea rch  a t  selected 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 , ?  i n  t h e  space program, the number of u n i v e r s i t i e s  and s c : i e n t i s t s  
involved i n  a t t a c k i n g  some of the fundamental problems f a c i n g  NASA has grown 
s i g n i f i c a n t l y .  

The 

SUMMARY OF RESlOURCES -- REQUIREMENTS : 
(Thousands of D o l l a r s )  

1906 -- 1964 1965 

....................... Tra in ing  $19,812 $25,000 $25 ,000 

R e s e a r c h . . . . . . . . . . . . . . . . . . . . . . .  8,188 11,000 13 ,000  
Research E a c i l i t i e s .  ........... 12,000 10,000 8 , 0 0 0  

T o t a l . . . . . . .  ................ $40,000 $46,000 $46 ,,OOO -- 
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BASIS OF FUNCl REQUIREMENTS: -- 
Tra in  in& 

The space program cont inues t o  p l a c e  i n c r e a s i n g l y  seve re  demands on t h e  
supply of h igh ly  t r a i n e d  s c i e n t i s t s  and e n g i n e e r s .  The PresidentL's Science 
Advisory Coxmiit tee has emphasized the need f o r  more t r a i n e d  manpower, 
p a r t i c u l a r l y  i n  the  f i e  Ids of eng inee r ing  , mathematics and the  pliys i c a l  
s c i e n c e s ,  and  has recommended a c t i o n  t o  i n c r e a s e  the  number of persons 
r e c e i v i n g  Ph.D's t o  a t o t a l  of 7,500 p e r  yea r  by 1970. I n  1963 che number of 
persons recei.vi.ng t h e  Ph.D degree i n  t h e  eng inee r ing ,  mathematical ,  and 
p h y s i c a l  scienc:es t o t a l l e d  4,250. 

I n  order. t.o t r a i n  a commensurate s h a r e  of the  needed personnel  ho ld ing  
Ph.D's,  who wi1.1 become involved i n  t h e  space program, about 1,300 new 
s t u d e n t s  should be brought i n t o  the  program t o  commence t h e i r  t h r e e  yea r s  of 
t r a i n i n g  i n  I'Y 1966, a t  a c o s t  of about $25 m i l l i o n .  I n  September 1964, 
1 ,071  new s t u d e n t s  began t h e i r  t h r e e  yea r s  of t r a i n i n g  under t h e  NASA p r e -  
d o c t o r a l  p r o p a m .  About 1 , 2 7 5  new s t u d e n t s  w i l l  begin t h e i r  t h r e e  yea r s  of 
t r a i n i n g  i n  September 1965. I n  o rde r  t o  ease a sudden manpower .shortage,  i t  
should be not:ecl t h a t  funds i n j e c t e d  a t  a la ter  d a t e  w i l l  not  r a p i d l y  a c c e l -  
e r a t e  the ava i1 . ab i l i t y  of s c i e n t i s t s  and eng inee r s .  

Re s e a r c h  F a c i  1 i t  i e  s 

Researc:h and t r a i n i n g  i n  s p a c e - r e l a t e d  sc i ence  and technology are o f t e n  
impeded by j.tiaclequate o r  complete l a c k  of l abora to ry  space i n  many i r s t i t u -  
t i o n s .  An j.nci:easing number of u n i v e r s i t i e s  w i l l  be cons t r a ined  fron 
accommodating a g r e a t  d e a l  more NASA work un le s s  reasonably adequate f a c i l -  
i t i e s  cart be acquired under t h i s  program. This expansion of graduate  
r e sea rch  l a b o r a t o r i e s  f o r  t he  use of many d i s c i p l i n e s  i s  e s s e n t i a l  t c  the  
s u c c e s s f u l  accomplishment of t he  n a t i o n a l  program of space e x p l o r a t i c n .  
Most of the r j c i e n t i s t s  performing r e s e a r c h  wi th  a space o r i e n t a t i o n  n.ust 
have l a b o r a t o r i e s  adequate t o  house and s e r v i c e  t h e i r  equipment. The 
p a t t e r n  fol1.owed by u n i v e r s i t i e s  i n  the past ,  of b u i l d i n g  for  the i n d i v i d u a l  
departments :, has r e s u l t e d  today i n  t h e  s i t u a t i o n  where i t  is  f r e q u e n t l y  q u i t e  
d i f f i c u l t :  or impossible t o  l o c a t e  s u i t a b l e  l a b o r a t o r y  space f o r  space -related 
research..  Therefore , f a c i l i t y  a c q u i s i t i o n s  i n i t i a t e d  through FY 1965 f o r  
t h i s  pro9ect  will add approximately 1.25 m i l l i o n  square f e e t  of l abora to ry  
space a t  a (:os1: of only $39 m i l l i o n .  A cont inued,  o r d e r l y  and d e l i b e r a t e  
a c q u i s i t i o n  :carre t o  h e l p  f u l f i l l  p a r t  of t h e  remaining needs require:  $8 
m i l l i o n  f o r  c o n s t r u c t i o n  of an a d d i t i o n a l  250 thousand square f e e t  of' 
l abo ra to ry  space du r ing  FY 1966. 

Re  s ea rch  

There :L;; an urgent  need t o  expand and improve t h e  c a p a b i l i t i e s  of t he  
n a t i o n ' s  un:i-gersit ies t o  conduct r e s e a r c h  i n  the space s c i e n c e s  and t.ech- 
nology in orde.r t o  m e e t  t he  long-range g o a l s  of t he  space program anc. remain 
a world :Leader i n  the  e x p l o r a t i o n  and conquest of space.  P o s i t i v e  ac:tion is  
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being  taken t:o meet t h i s  need by suppor t ing  broad programs of space and ae ro -  
n a u t i c a l  r e sea rch  which have been s p e c i f i c a l l y  t a i l o r e d  t o  the  i n d i v i d u a l  
c h a r a c t e r i s  t.i-cs; of each u n i v e r s i t y ,  thus a f f o r d i n g  maximum oppor tuni ty  f o r  
the  adopt ion  of new approaches,  ba lanc ing  and s t r eng then ing  e x i s t i n g  work, 
and stimulat:i-ng the development and growth of  new t a l e n t .  I n  a d d i t i o n ,  by 
suppor t ing  qual- i ty  r e sea rch  a t  s e l e c t e d  i n s t i t u t i o n s  n o t  c u r r e n t  Ly p a r t i c i -  
p a t i n g  i n  the space program, the  number of  u n i v e r s i t i e s  involved i n  a t t a c k i n g  
some of t:he ;!undamental problems is  permi t ted  t o  grow and thus  broaden the  
base of t:he n a t i o n ' s  t o t a l  u n i v e r s i t y  r e sea rch  c a p a b i l i t y .  To c a r r y  out  t h i s  
program, the  $:L3 m i l l i o n  r eques t  f o r  FY 1966 s p e c i a l  purpose research p r o j e c t s  
w i l l  be used t o  award about  s i x t y - s i x  g r a n t s  t o  approximately s i x t y  un ive r -  
s i t i es .  F i f t y - s i x  of t hese  g r a n t s  w i l l  be f o r  t he  con t inua t ion  of p r o j e c t s  
supported i n  F'I 1965, and the  remainder w i l l  be awarded 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  the  f i r s t  t i m e .  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF --- $;]?ACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOE'MENT PROGRAM 

PROGRAM --- OBJISC1:LVES AND JUSTIFICATION: 

The ob-ject ive of Launch Vehicle Development i s  t o  ensu re  t h e  t ime ly  
avai labi . 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  meet mission requiremer, ts .  
Continui.ng s u r v e i l l a n c e  of mission requirements  e s t a b l i s h e s  t h e  neec s for 
launch v e h i c l e  c o n f i g u r a t i o n ,  o p e r a t i n g  techniques,  and systems tecl-nology. 
A s  mission irecp~irements exceed e x i s t i n g  launch v e h i c l e  c a p a b i l i t i e s ,  means t o  
improve syslsern performance are s t u d i e d  and def ined.  
i s  r e q u i r e d  t o  m e e t  new mission needs,  implementation of t h e  development would 
be w i t h i n  t h e  launch v e h i c l e  development program. Scout and Delta development 
programs 
The Centaur v e h i c l e  development i s  con t inu ing  i n  FY 1966 w i t h  t h e  f i r s t  opera-  
t i o n a l  fi1i~:lit scheduled f o r  ca l enda r  yea r  1965. 

I f  major s y s t e n s  development 

generated and implemented i n  t h i s  f a s h i o n ,  were completed i n  FY 1963. 

t 

SUMMARY --- OF RESOURCES REQUIREMENTS: 
(Thousands of D o l l a r s )  

19 64 1965 1966 

Supporting r e s e a r c h  and technology.. $3,800 $7,100 $4,000 
Centaur tieve 1 opment ................. 108 , 100 89,400 59,600 

Tota l . , .  ............................ $111 .goo $96 , 500 $6 3 600 

BAS IS OFSBQREOUIREMENTS: 

Supporting Research and Technolo&y 

The support ing r e s e a r c h  and technology program p rov ides  f o r  ad\ anced 
s t u d i e s  t o  i d e n t i f y  new launch v e h i c l e  requirements  and t o  determine a l t e r n a t i v e  
approaches to s a t i s f y  t h e s e  requirements .  I n  a d d i t i o n ,  e f f o r t s  are cont inuinp 
t o  provide an  a v a i l a b l e  source of d a t a  on new technology (veh ic l e  s tb sys t ems ,  
p ropu l s ion  and guidance) and o p e r a t i o n a l  techniques which may be apF l i e d  t o  
v e h i c l e  iq):rcnrements or new v e h i c l e  development, as r e q u i r e d ,  t o  m e e t  new 
mission recpiirements. 

The FY 1966 program w i l l  i nc lude  inc reased  e f f o r t  on t h e  kick-Etage 
s tudy arid complementing technology e f f o r t s .  Tasks w i l l  i nc lude  guicance and 
p ropu l s ion  technology, and i n v e s t i g a t i o n  of o t h e r  v e h i c l e  subsystem: . Also,, 
a p p l i e d  mathematics e f f o r t s  w i l l  c o n c e n t r a t e  on t h e  u s e  of computer program 
work i n  lamich v e h i c l e  planning and technology. 
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Centaur Development 

The Centaur Development program is  t o  p rov ide  a high performance l i q u i d  
hydrogen f u e l e d  launch v e h i c l e  f o r  unmanned l u n a r  and p l a n e t a r y  missions which 
are beyond t h e  c a p a b i l i t i e s  of t h e  AthS-AgeM launch v e h i c l e .  It w i l l  be  used 
p r i n c i p a l l y  f o r  t h e  Surveyor series of unmanned s o f t  l u n a r  l and ings .  Four of 
t h e  e i g h t  scheduled f l i g h t  tests i n  t h i s  development program, which extends 
through 1960, have been completed. 

Funding: f o r  FY 1966 is f o r  c o n t i n u a t i o n  of t h e  development e f fc i r t  and 
f l i g h t  t.est:j:ng of t h e  Centaur v e h i c l e .  I n  a d d i t i o n ,  improvement e f f o r t  on t h e  
RL-10-A3 engine has been included i n  t h e  Centaur Development p r o j e c t .  

SCHEDULE OF LAUNCHES 

Schedule o f -A-gn i f i can t  Research and Development Events 

P r o j e c t  
Calendar 

Event Quarter Year I -- 
Centaur Launch of AC-5 t o  demonstrate  d i r e c t  

a s c e n t  t o  l u n a r  impact 

Launch of AC-6 t o  demonstrate  t h e  
o p e r a t i o n a l  c o n f i g u r a t i o n  

Launch of AC-8 t o  demonstrate  Centaur 
two-burn c a p a b i l i t y  

Launch of AC-9 t o  demonstrate  t h e  
Centaur two-burn t o  l u n a r  impact 
catp a b  i 1 i ties 

1 1965 

2 1965 

4 1965 

1 1966 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF SPACIS SCIENCE AND APPLICATIONS LAUNCH VEHICLE PROCUREMENT PROGRAM 

PROGRAM 0BJECT:CVES ANB JUSTIFICATION : 

The ob:ject:ive of  t h e  Launch Vehicle  Procurement program is  t o  provide 
economical,  : r e l i ab le  launch v e h i c l e s  f o r  unmanned space miss ions .  T h i s  
program j-ncI.udes t h e  purchase and a d a p t a t i o n  of v e h i c l e  hardware,  the 
procurement of t h e  necessary  suppor t ing  s e r v i c e s ,  and t h e  procurement of  
s e r v i c e s  a s s o c i a t e d  wi th  launching t h e  v e h i c l e .  The v e h i c l e s  c u r r e n t l y  
procured through t h i s  program a r e :  Scout ,  Del ta ,  Thor-Agena, Atlas-P.gena, 
and A t  1 as -Cent i3ur. 

I n  t h i s  submission,  v e h i c l e  c o s t s  a r e  shown as non-add no ta t ions  wi th  
t h e  s p e c i f i c  miss ions  t o  permit  assessment of t o t a l  p r o j e c t  c o s t s .  However, 
f o r  t h e  f i r s t  1:ime t h e  t o t a l  v e h i c l e  procurement funding requirements a r e  
presented  a:; a s e p a r a t e  program. 

SUMMARY OF IUCXURCES REQUIREMENTS : 
(Thousands of Dol la r s )  

- 1964 - 1965-  ---- 1966 

S c o u t . . . . , . . . . . . . . . . . . . . . . . . .  ... $11,500 $13,196 $11,700 
D e l t a . . . ,  ....................... 30,101 32,650 30,700 
Agena ............................ 54,599 60,040 82 ,300  
Cen tau r . . . . . . . . . . . . . . . . . . . . . . . . .  32,000 47,814 69,800 
A t l a s . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,786 972 --- 

T o t a l . . . . . . . . . . . . . . . . . .  ...... $129,986 $154,672 - $194 ,, 500 --- 
BASIS OF FUND REQUIREMENTS : 

Scout Procurement 

The Sco,Jt Procurement program provides  a r e l i a b l e ,  r e l a t i v e l y  
inexpensive . J eh ic l e  f o r  gene ra l  space  r e sea rch .  The v e h i c l e ' s  c a p a b i l -  
i t i e s  i nc lude  o r b i t a l ,  probe,  and r e e n t r y  miss ions .  It i s  t h e  smalle!st 
of t h e  b e s i c  NASA fami ly  of launch v e h i c l e s  and meets t h e  requirements  
f o r  a v a r i e t y  of small s i z e d  payloads f o r  NASA, Department of Defensf:, 
and Atomic Energy Commission miss ions .  

The FY 1966 funds f o r  Scout Procurement w i l l  be app l i ed  t o  exis1:ing 
procurement ac t ions  f o r  t h e  purchase of  v e h i c l e s ,  motors ,  and s e r v i c e s  . 

RD 30 



New procurement a c t i o n s  w i l l  be i n i t i a t e d  us ing  FY 1966 funds t o  meei: 
miss ion  requirements  beginning i n  FY 1966. 

Del ta  Procurement 

The purpose of t h e  Del ta  Procurement program i s  t o  provide a r e l i a b l e  
launch v e h i c l e  f o r  medium payload s a t e l l i t e s  and small  space  probes.  The 
Del ta  v e h i c l e  is used f o r  a v a r i e t y  of  s c i e n t i f i c  and a p p l i c a t i o n s  s a t e l -  
l i t e s ,  and s m a l l  s c i e n t i f i c  probes.  Improved performance of t h e  Del ta  
v e h i c l e  wil l .  be obta ined  through improvements i n  t h e  Del ta  second s t a g e  
and t h e  use  of t h r u s t  augmentation wi th  t h e  Thor boos t e r .  

Funds i:equested f o r  FY 1966 w i l l  p rovide  f o r  launch s e r v i c e s  r e q u i r e -  
ments ,  proc:urc?ment of  Thor b o o s t e r s ,  Delta second s t a g e s ,  X-258 t h i r d  
s t a g e s  and suppor t ing  s e r v i c e s  t o  meet launch schedule  requirements  f o r  
t h e  Del ta  v e h i c l e .  

Avena Pro cur  ement 

The Agcma second s t a g e  used w i t h  Atlas o r  Thor b o o s t e r s  is employed 
e x t e n s i v e l y  f o r  s c i e n t i f i c  and a p p l i c a t i o n s  sa te l l i t es ,  l u n a r ,  and p lane-  
t a r y  mis s ions .  
i n  miss ion  c a p a b i l i t y  among t h e  v a r i o u s  e a r t h - o r b i t a l  and l u n a r  o r  F l a n e -  
t a r y  mis s ions ,  

The r e s t a r t a b l e  Agena s t a g e  provides  cons ide rab le  l a t i t u d e  

Funds requested f o r  FY 1966 w i l l  provide f o r  cont inued procurement 
of  t h e  b a s i c  Agena s t a g e ,  A t l a s  and Thor b o o s t e r s ,  t h e  modi f ica t ions  
necessary  to adapt  t h e  Agena s t a g e s  t o  t h e  mis s ions ,  launch s e r v i c e s ,  and 
o t h e r  suppor t ing  s e r v i c e s .  

Centaur Procurement 

The p resen t  procurement of o p e r a t i o n a l  Centaur v e h i c l e s  i s  prog;rarmned 
t o  meet t h e  launch v e h i c l e  requirements  of t h e  Surveyor unmanned l u n a r  
s u r f a c e  e x p l o r a t i o n  p r o j e c t .  The f i r s t  o p e r a t i o n a l  Centaur i s  scheduled 
f o r  launch i n  Calendar Year 1965. The Centaur v e h i c l e  i s  a h igh  perform- 
ance ,  gene ra l  purpose launch v e h i c l e  t o  be used f o r  unmanned luna r  and 
p l a n e t a r y  miss ions  beyond t h e  c a p a b i l i t y  o f  t h e  Atlas-Agena v e h i c l e  

FY 1966 funds provide f o r  con t inua t ion  of Atlas boos te r  procurement,  
EU,-lO-A3 engine procurement,  guidance procurement,  a d a p t a t i o n  of t h e  
veh ic l eo  t o  t h e  Surveyor miss ion ,  and suppor t ing  s e r v i c e s .  

A t l a s  Procurement 

This  p r o j e c t  c o n s i s t s  of procurement of  Atlas launch v e h i c l e s  Eor 
unmanned miss ions .  A t  t h e  p re sen t  t i m e ,  two v e h i c l e s  are procured f o r  t h e  
O f f i c e  of Advanced Research and Technology, Space Vehic le  Systems, x o j e c t  
F i r e .  
Research Center .  

P r o j e c t  management f o r  t h i s  p r o j e c t  has  been ass igned  t o  t h e  Lewis 
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FY 1963 anti p r i o r  funding for t h i s  p r o j e c t  amounted t o  $6,4 mi l l j on .  
FY 1965 funding w i l l  complete t h e  procurement of t h e  v e h i c l e s  f o r  t h e  F i r e  
p ro  j ec  t 

SCHEDUgE OF LAUNCHE S 

The mission p l a n  f o r  launches du r ing  1965, 1966 and 1967 is :  

Veh i c k 

scout  
De l t a  
Thor -Age na  
A t  1a:s -Agena 
Centaur 

Calendar Year Calendar Year Calendar '!ear 
-- 1965 1966 1967 

---I_ 

1 2  
14 

2 
6 
5 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APWCATION S BIOSCIENCE P hQG&u. 

PROGRAM OBJECUYES AND JUSTIFICATION: 

The o b j e c t i v e s  of t h e  Bioscience program are t o :  (1) determine :he 
l o c a t i o n ,  o r i g i n ,  n a t u r e  and l e v e l  of development of e x t r a t e r r e s t r i a l  l i f e ;  
(2) e v a l u a t e  from a b i o l o g i c a l  s t andpo in t  t h e  o r i g i n  and e v o l u t i o n  of t h e  
s o l a r  system t o  acqu i r e  an unders tanding  of t h e  o r i g i n  of t e r r e s l r i a l  l i f e ;  
and (3) determine t h e  e f f e c t s  of t h e  space environment on e a r t h  organisms 
wi th  p a r t i c u l a r  emphasis on f a c t o r s  which can a s s i s t  i n  p r e d i c t i n g  t h z i r  
e f f e c t s  on man. This program w i l l  provide a b e t t e r  unders tanding  of Life 
and l i f e  processes ,  assist i n  t h e  d i scove ry  of unique a s p e c t s  of t h e  space 
environment which a r e  p e r t i n e n t  t o  l i f e  i n  space,  and develop informat ion  
e s s e n t i a l  t o  long d u r a t i o n  manned space f l i g h t .  A program of b a s i c  and 
app l i ed  resee.rch i s  being conducted t o  support  t h e  accomplishment of  t hese  
program o b j e c t i v e s ,  

m R Y  OF RE:SCgRCES REOlJIREldJ2N TS : 
(Thousands of D o l l a r s )  

1966 1964 1965 .-- 

Support ing r e sea rch  and technology $12,979 $12,700 $15,500 
B iosa t e l l iCe  ...................... 8,500 16,000 16,000 

T o t a l . .  ........................ $21.479 $28.700 $31.500 

BASIS OF D&JEEOUI-N TS : 

SuDDortina r e sea rch  and technoloav 

Exobiol.ogica1 e f f o r t s  i n  t h e  sea rch  f o r  e x t r a t e r r e s t r i a l  l i f e  wi 11 be 
one of t h e  p:cirne o b j e c t i v e s  of NASA i n  t h e  pos t  Apollo per iod .  
t h i s  p a r t  of t h e  program, NASA c e n t e r s ,  u n i v e r s i t i e s  and i n d u s t r i a l  r e sea rch  
o r g a n i z a t i o m  are us ing  t h r e e  approaches : 

I n  managing 

1. An (attempt i s  being made t o  syn thes i ze  subs tances  which w i l l .  
have c h a r a c t e r i s t i c s  similar t o  p r i m i t i v e  s i n g l e  c e l l e d  
or&sn.isrns. 

2. The plnysical environments of t h e  p l a n e t s  a r e  being s t u d i e d  
by ins t ruments  from t h e  Ea r th ,  from high  a l t i t u d e  ba l loons  
and f.rom p l a n e t a r y  f ly-bys,  
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3, L i f e - d e t e c t i o n  experiments  a r e  being designed f o r  both unmartned 
and manned exp lo ra t ion .  

k ’  
I”! 
$:‘/ ’ 

/ b  1 
r( J- 

The l i f e d e t e c t i o n  experiments  now being developed w i l l  seek  t o  
determine i f  l i f e  e x i s t s  on Mars by t r y i n g  t o  d e t e c t  one o r  more of  i:he 
parameters  of l i f e  as we know i t  on Earth.  The Automated B io log ica l  
Experiment System w i l l  i n c o r p o r a t e  i n t e g r a t e d  l i f e - d e t e c t i o n  experimiznts 
of g r e a t e r  f l e x i b i l i t y  than  a l i m i t e d  number of  s e p a r a t e  h i g h l y  s p e c i a l i z e d  
exobiology experiments,  i n c r e a s e  t h e  p r o b a b i l i t y  of success  i n  detec1:ing 
p l a n e t a r y  l i f e  forms, and decrease  t h e  l i k e l i h o o d  of f a l l a c i o u s  i n t e r p r e -  
t a t i o n s  of t he  r e s u l t i n g  d a t a .  

Environmental, Behavioral ,  and Phys ica l  Biology Support ing Research 
and Technology e f f o r t s  employ b a s i c  and app l i ed  r e s e a r c h  i n  support  3f t h e  
exobiology program, manned space f l i g h t ,  and o t h e r  a s p e c t s  of t h e  t o t a l  
Bioscience Frogram. Examples of r e s e a r c h  e f f o r t s  i n  t h e s e  area:; a r e :  
(1) t h e  s tudy  of b i o l o g i c a l  organisms t o  determine t h e i r  use  i n  spacz i n :  
(a )  b io regene ra t ive  l i f e  support  systems,  (b)  modifying p l ane ta ry  
atmospheres,  2nd ( c )  d e t e m i n i n g  t h e  e f f e c t s  of r a d i a t i o n ,  a c c e l e r a t i o n ,  
and v i b r a t i o n  ; (2)  neurophys io logica l ,  b iochemical ,  and behav io ra l  ana lyses  
t o  d e f i n e  b r a i n  behavior  r e l a t i o n s h i p s  of importance t o  t h e  orgmism i n  
d e a l i n g  wi th  s t r e s s  producing environmental  f a c t o r s ;  (3) i n v e s t i g a t i o n  of  
e f f e c t s  of prolonged confinement i n  s m a l l  spaces ;  and, ( 4 )  t o  s e l e c t  l i v i n g  
organisms which a r e  uniquely  s u i t a b l e  f o r  b i o l o g i c a l  i n v e s t i g a t i o n s  i n  
o r b i t i n g  v e h i c l e s  and p l a n e t a r y  probes,  

The P l a n e t a r y  Quarant ine program i s  e s s e n t i a l  t o  exob io log ica l  inves- 
t i g a t i o n s  of t h e  p l a n e t s .  The s t e r i l i z a t i o n  program inc ludes  r e sea r2h  t o  
improve present  methods and t o  develop new methods of s t e r i 1 i z a t : i o n  :om- 
p a t i b l e  , w i t h  f l i g h t  and experimental  r e l i a b i l i t y .  

Biolsci.c!nc:e I n v e s t i g a t i o n s  f o r  Manned Space Missions inc ludes  t h e  
research. and development necessary  t o  provide s c i e n t i f i c  experiments and 
assoc ia t .ed  equipment f o r  f l i g h t  on manned s p a c e c r a f t ,  The i n i t i a l  emphasis 
has  been pl.acc:d on Gemini and Apollo missions.  

B i o s a t e l l i t e  

The B i o s a t e l l i t e  program w i l l  s tudy  t h e  e f f e c t s  of t h e  space e r v i r o n -  
ment upon 1.ower forms of  l i f e ,  human t i s s u e ,  p l a n t s ,  small  animals ,  and 
pr imates  i n  o rde r  t o  be a b l e  t o  accumulate b a s i c  d a t a ,  t o  determine and 
d e l i n e a t e  t:ho:;e hazards  which may e x i s t  f o r  a s t r o n a u t s ,  and to  d e f i r e  t h e  
degree of tieg;:adation i n  human performance du r ing  long te rm space f l  i g h t s .  
The s tudy  o E  t h e  e f f e c t s  of we igh t l e s sness  w i l l  be g iven  t h e  h ighes t  
p r i o r i t y .  Seven experiments  w i l l  be used t o  exp lo re  t h e  combined e i f e c t s  
of r a d i a t i o n  and weight lessness .  These p a r t i c u l a r  experiments  were 
s e l e c t e d  because ground based l a b o r a t o r y  experiments  have shown that  
r e s u l t i n g  g e n e t i c  changes o r  damage can  be c o n s i s t e n t l y  i n t e r p r e t e d  a s  
r e s u l t i n g  :€coin a s p e c i f i c  dose of r a d i a t i o n .  The most complex systcam 
s tud ied  wi:LL .be t h a t  of t h e  pr imate .  The e f f e c t s  of we igh t l e s sness  on t h e  
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primate's cardiovascular, skeletal ,  and central nervous systems w i l l  be 
studied duri.ng orbits of 30 days duration. 

SCHEDULE OF LAUNCHE S 

Schedule of>; irrni f i cant R e  search and Deve LoDmen t Event s 

Events 
Calendar 

Quarter ,Year 

Bios at e 1 1. i t  c: f i r s t  1 aunch - 1966 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF SPACE: SCIENCE AND APPLICATIONS METEOROLOGICAL SATELLITES PROGRAM 

PROGRAM 0BJECXI.VES AND JUSTUICATION: 

The objec t . ives  of t h e  Meteorological Sa te l l i t e s  Program are: (1) t h e  
development of advanced me teo ro log ica l  obse rva t ion  techniques ,  s e n s o r s ,  sub- 
systems, and i n t e g r a t e d  systems f o r  s c i e n t i f i c  s tudy  of  t h e  atmosphere and f o r  
o b t a i n i n g  opera.t iona1 weather  s u r v e i l l a n c e  and f o r e c a s t i n g  d a t a ;  ( 2 )  to  f l i g h t  
t e s t  and assesci promising new techniques  and hardware developments p r i o r  t o  
commitment to aiperat ional  systems;  (3 )  t o  provide  maximum i n t e r i m  o p e r a t i o n a l  
weather  obse rva t ion  d a t a  p r i o r  to  t h e  a v a i l a b i l i t y  of  t h e  o p e r a t i o n a l  satel- 
l i t e  system; (4) to  assist t h e  Department of  Commerce, Weather Bureau, w i t h  
t h e  development of T i r o s  Opera t iona l  S a t e l l i t e  (TOS) system; and (5 )  t o  o b t a i n  
meteorological soundings f o r  s c i e n t i f i c  and f o r e c a s t i n g  purposes* 

The development of advanced hardware and techniques  (1 above) are accom- 
p l i s h e d  f o r  g e n e r a l  a p p l i c a t i o n  i n  t h e  Support ing Research and Technology (SR&rT) 
projec t .  S p e c i f i c  experiments ,  subsystems and techniques  are also developed 
i n  t h e  f l i g h t  p r o j e c t s  (Meteoro logica l  F l i g h t  Experiments,  T i r o s  and Nimbus) 
to  be t e s t e d  a long  w i t h  t h e  g e n e r a l  developments produced under  SR&T ( 2  above:), 
T i r o s  V I 1  ancl VI11 and T i r o s  1 (Eye) w i l l  p rovide  i n t e r i m  weather  S u r v e i l l a n c e  
( 3  above). The d i r e c t  implementation costs of  t h e  TOS program a r e  funded by 
t h e  Department of  Commerce, Weather Bureau, which re imburses  NASA f o r  TOS 
s p a c e c r a f t  procurement and launch  opera t ions .  
programs have provided f o r  t h e  development of  t h e  s p a c e c r a f t  and s e n s o r s  
u t i l i z e d  for t h e  p r e s e n t  TOS program and the  T i r o s  p r o j e c t  w i l l  p rov ide  f o r  a 
con t inu ing  syst.ems and technology improvctnent e f fo r t  d i r e c t l y  a p p l i c a b l e  to  
TOS (4 above:l. 
Meteorologicsil S a t e l l i t e  Program ( 5  above) .  

P r i o r  y e a r  T i n s  and Nimbus 

Meteorological  Soundings is a con t inu ing  e f f o r t  w i t h i n  the 

The cont.ri .bution of t h i s  program through development of techniques  and 
in s t rumen ta t ion  fo r  o b t a i n i n g  d a t a  to  improve t h e  accuracy  and t i m e l i n e s s  of 
weather  predi.ct . ions and i n c r e a s i n g  o u r  knowledge of t h e  upper  atmosphere can 
be extremely b e n e f i c i a l  to  mankind, n a t i o n a l l y  and i n t e r n a t i o n a l l y .  

SUMMARY OF RigNJRCES REQUIREMENTS : 

(Thousands of  Dollars) 
1966 .-- 1964 1965 

Support ing r e s e a r c h  and 

Meteorolog,ical  f l i g h t  e x p e r i -  
technolo~:y,eee.....,.e.......e $7,754 $7 ,500 $8,200 

1,200 4,000 merits. .. a, . a, a e e e e . e . e e . . . e e .. e . ---  
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1966 -- 1964 1965 

Tiroso....a~~m.ore~.em~mmoemm~omm $11,506 $4,100 $4,800 
N i m ~ ~ ~ ~ ~ ~ a ~ e m ~ ~ m o ~ . m m . . . m m ~ m ~ m m m ~  41,673 16,000 22  , 700 
Meteorologica soundlngseo rn rn rn.0 2 , 244 2,400 3,000 

$42 700 A- $31 , 200 

Support ing Research and Technology 

The o b j e c t i v e s  of t h e  suppor t ing  r e s e a r c h  and technology e f f o r t  we: 
(1) to  develop senso r s ,  c o n t r o l  and power components, and data converirion sys- 
t e m s  to f a c i l i t a t e  t he  b a s i c  a c q u i s i t i o n  of meteorological data; ( 2 )  to inves-  
t i g a t e  new techniques and d a t a  p rocess ing  syotemr f o r  o b t a i n i n g  improvements 
i n  d a t a  accuracy and coverage; (3)  to e v a l u a t e  d a t a  from satel l i tes  and 
sounding r o c k e t s  f o r  u t i l l z a t i o n  i n  des ign  improvement s t u d i e s ;  (4) to inves-  
t i g a t e  new a p p l i c a t i o n s  of me teo ro log ica l  systems us ing  c u r r e n t  components; 
( 5 )  to  i n c r e a s e  t h e  r e l i a b i l i t y  and lifetime of s p a c e c r a f t  instrumentr i t ion;  
and ( 6 )  to  develop equipment f o r  t h e  o b s e r v a t i o n  of E a r t h  phenomena firm 
manned orb i ta l  s p a c e c r a f t ,  
a p p l i c a b l e  to both t h e  r e s e a r c h  and development p o r t i o n  of t he  program and t h e  
o p e r a t i o n a l  system for t h e  Weather Bureau. FY 1966 funds  are r e q u i r e d  to con- 
t i n u e  efforts p rev ious ly  i n i t i a t e d  and f o r  development of advanced cameras; 
improved power, t e l eme t ry ,  s t a b i l i z a t i o n ,  and c o n t r o l  systems; and to  conduct 
s t u d i e s  l ead ing  to experiments  on f u t u r e  manned f l i g h t  and to the development 
of advanced unmanned systems. 

The suppor t ing  r e s e a r c h  and technology ef.Eort is 

Me teoro LoRical F l i n  h t  Ekperimen ts 

Meteorological  experiments  are planned f o r  i n c l u s i o n  aboard t h e  Applica- 
t i o n s  Technology S a t e l l i t e s  (ATS) to exp lo re  t echn iques  of o b t a i n i n g  continuoue 
cloud d a t a  over both t h e  f u l l  d i s c  of t h e  E a r t h  and s e l e c t e d  areas of t h e  Ea r th  
from the  vantage p o i n t  of h igh  a l t i t u d e  and synchronous o r b i t s .  FY 1966 funds  
are requ i r ed  f o r  procurement of h igh  and low r e s o l u t i o n  cameras, image motion 
compensation dev ices ,  and zoo311 lenses for the h i g h  r e s o l u t i o n  cameras f o r  the 
s p i n - s t a b i l i z , e d ~  ATS B and C f I I g h t S a  

TI  roe - 
The T i rc i s  p r o j e c t  has demonstrated t h e  eng inee r ing  and s c i e n t i f i c  feasi- 

b i l i t y  of t h e  accumulation and d i s semina t ion  of meteorological d a t a  from earth- 
o r b i t i n g  satell.ites. 
development p r o j e c t  are: (1) t o  provide auxianrrn i n t e r i m  o p e r a t i o n a l  d a t a  for 
use  i n  weather  a n a l y s i s  and f o r e c a s t i n g  p r i o r  to the  a v a i l a b i l i t y  of d a t a  from 
o p e r a t i o n a l  nystems; (2) to  p rov ide  developmental suppor t  f o r  the TOS system; 
and (3)  to p r o ~ i d e  r e s e a r c h  and development toward advanced rneteoroloigical 
s a t e l l i t e  systems. 

The o b j e c t i v e s  of t h e  con t inu ing  T i r o s  research and 

E i g h t  IYros s p a c e c r a f t  have been s u c c e s s f u ~ ~ y  launched s i n c e  A p r i l  1960. 
The n i n t h  spttce?craft ,  T i r o s  I (Eye), t h e  s p i n - s t a b i l i z e d  "wheel" conf f g u r a t i o n  



w i l l  be launched i n  1965 to  o b t a i n  i n t e r i m  o p e r a t i o n a l  d a t a  and to prove t h i s  
conf igu ra t ion  plrior t o  i t s  use i n  t h e  Weather Bureau funded "OS system. Two 
a d d i t i o n a l  Tirals s p a c e c r a f t  are p rogramed  f o r  r e s e a r c h  and development tests 
l ead ing  to  adlva.nced meteoro logica l  sa te l l i te  systems development, Addi t iona l  
e f f o r t s  are underway to develop  f l i g h t  hardware for tmprovements to  the  TDS 
system, t o  improve r e l i a b i l i t y  and ex tend  subsystem and component l i f e  and to  
meet ope rat  iona. 1 d a t a  requirement  s 

FY 1966 funds  are r e q u i r e d  t o  complete procurement of t h e  K and L space- 
c r a f t  and re la t .ed  ground equipment, f o r  ground suppor t  for  T i r o s  I ( E y e )  and 
K, and f o r  cont inued  e f f o r t  i n  t h e  TOS improvement program. 

The N i w t m i  s p a c e c r a f t  is larger than  T i r o s  or TOS and of f l e x i b l e  d e s i g n ,  
o r i e n t e d  to  v iew to  t h e  Ea r th  a t  a l l  times, p rov id ing  t h e  e s s e n t i a l  s t r u c t u r e  
for  t e s t i n g  a. v a r i e t y  of  subsystems and sensors. 

The objec t . ives  of the  N i m b u s  p r o j e c t  are to  conduct  exper imenta t ion  
leading  to  ohta.ining: (1) f u l l  p i c t u r e  coverage of daytime c loud  cover ;  ( 2 )  
daytime cloucl cover  for  local u s e r s ;  (3)  i n f r a r e d  measurements of t h e  n igh t -  
time c loud  cover ;  and (4) obse rva t ion  of  p r e s s u r e ,  temperature ,  wind and water 
vapor a t  SeV€rtI.l a l t i t u d e s  t o  cover t h e  e n t i r e  globe. 

The s u c c e s s f u l  launch and o p e r a t i o n  of Nimbus I i n  1964 h a s  provided a 
proven basic s p a c e c r a f t  w i t h  t h r e e  axes s t a b i l i z a t i o n ,  and power and weight 
c a p a b i l i t i e s  s u i t a b l e  for  t e s t i n g  s e n s o r s  and subsystems f o r  e v e n t u a l  use i n  
o p e r a t i o n a l  niet.eorologica1 satel l i tes  to  f u l f i l l  t h e  longer  range o p e r a t i o n a l  
d a t a  requirements.  It also p rov ides  c a p a b i l i t i e s  fo r  special atmospheric  
obse rva t ions  and s imultaneous measurements, and p rov ides  informat ion  f o r  real 
t i m e  use  by o p e r a t i o n a l  weather  data users .  FY 1966 funds are r e q u i r e d  f o r  
f i n a l  preparertions,  launch,  and ground o p e r a t i o n s  f o r  Nimbus "C" , incrementa l  
funding t o  ccmt.inue t h e  Nimbus I'B" s p a c e c r a f t ,  experiments ,  ground o p e r a t i o n s  
and suppor t ;  arid to  i n i t i a t e  development of t h e  Nimbus "D" s p a c e c r a f t  and 
experiments.  

Meteoro logica l  Sounding Rockets  

Meteoro~l.og;ical sounding r o c k e t  development programs f o r  l a r g e  and s m a l l  
sounding rock.et.s are under  way, as w e l l  as f i e l d  suppor t  f o r  s c i e n t i f i c  
sounding rocket. experiments  and i n v e s t i g a t i o n s  i n  coopera t ion  w i t h  o t h e r  
coun t r i e s .  Ilevelopment i n  the  l a r g e  meteoro logica l  sounding r o c k e t  is aimed 
a t  providing c a p a b i l i t i e s  f o r  e x p l o r i n g  the r eg ion  from 40 to  60 m i l e s  i n  
a l t i t u d e .  I n  t.he small meteorological sounding r o c k e t  program, a r e l i a b l e ,  
s i m p l i f i e d ,  n e l f - s u f f i c i e n t  sounding rocket system is being developed f o r  t h e  
r o u t i n e  measurement of meteorological parameters  i n  the  20 t o  40 m i l e  r eg ion  
of t h e  atmosphere. FY 1966 funds  are r e q u i r e d  for  a d d i t i o n a l  ground equipment 
and t h e  launch of 45 to  50 l a r g e  sounding rocke t s ,  and fo r  t h e  launch of  100 
small sounding r o c k e t s  and payloads,  improvement of rocke t  systems,  and i n i t i -  
a t i o n  o f  des,J.gn and development of an  advanced system. F i e l d  experiment  suppor t  
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i n  FY 1966 :LE \planned fo r  t h e  s tudy  and obse rva t ion  of  the upper  atmosphere 
i n  Asia, Eumpe, and South A m e r i c a  through t h e  use  of small meteorological 
sounding roc'ke t s  a t  several sites i n  coope ra t ive  programs. 

SCHEDULE OF LAUNCHES 

Schedule of Sijsnif i c a n t  Research and Development Events  

P r o i e c t  Events  

T i r o s  :Launch of  Tiros I, t h e  f i r s t  T i r o s  
wheel conf igu ra t ion ,  

Tos* (IT-1 - Avai lab le  for launch to f i l l  
any d a t a  gap  which may develop. 

TOS* :Launch of OT-3, a d u p l i c a t e  of T i r o s  
I to  o b t a i n  o p e r a t i o n a l  data.  

Nimbus :Launch of Nimbus C ,  t h e  backup f o r  
Nimbus I w i t h  a d d i t i o n a l  i n s t r u -  
IW n t a  t ion. 

TOS* :Launch of  OT-2, t h e  o p e r a t i o n a l  APT- 
(equipped T i r o s  wheel. 

TOs* Launch of "OS-A, t h e  o p e r a t i o n a l  AVCS- 
equipped T i r o s  wheel. 

TOS* :Launch of TOS-B through H. One APT 
,and one AVCS s p a c e c r a f t  to  be k e p t  
loperating i n  o r b i t .  

T i r o s  :Launch of  T i r o s  K i n t o  h igh  
e 1 l i p t i c a l  o r b i t .  

T i r o s  :Launch of T i r o s  L i n t o  h igh  
e 1 1 i p t ica 1 o r b i  t . 

Nimbus :Launch of  Nimbus B, an improved 
,vers ion of  Nimbus c a r r y i n g  atmos- 
pher ic  s t r u c t u r e  experiments  and 
'0 t h e r  pre  - o p e r a t i o n a l  experiment  8. 

Nimbus :Launch of Nimbus D. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS COMMUNICATION SATELLI.TES PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The ob jec t ives  of the Communications program are t o  assure  t h a t  1:ech- 
nology required f o r  es tab l i shment  of f u t u r e  coannunications satel l i te  oystems 
i s  developed; t o  study requirements f o r ,  and t e c h n i c a l l y  assess the a p p l i -  
c a b i l i t y  of s a t e l l i t e s  t6 ,  the f u t u r e  needs of connnunications systems and t o  
f u l f i l l  NASA's r e s p o n s i b i l i t y  under the  Communications S a t e l l i t e  Act of 1962. 
High frequency r ad io ,  used f o r  much of the present  world-wide communications 
system, i:3 not  a r e l i a b l e  means of communication. I n  add i t ion ,  n e i t h r  high 
frequency r a d i o  nor the  cu r ren t  submarine cables can provide f o r  t e l e v i s i o n  
and high speed data transmission. Communications satel l i tes  o f f e r  the! 
p o s s i b i l i t y  $of microwave communication over long d i s t ances  by providing r e l a y  
s t a t i o n s  a t  a l t i t u d e s  where they can be viewed from widely d i s t a n t  po:.nts on 
t h e  Ear th ' s  $surface. 
of te lecomwnica t ion  services on a world-wide bas i s .  

Thus they o f f e r  t he  p o t e n t i a l  f o r  providing a l l  types 

There a r e  growing demands f o r  an improved world-wide naviga t ion  oystem, 
and f o r  t r a f E 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  and ships .  S a t e l l i t e s  o f f e r  g r e a t  p o t e n t i a l  i n  t h i s  area.  IIASA 
with f i v e  o the r  Government Agencies w i l l  determine j o i n t l y  the requimments ,  
e x i s t i n g  and estimated, the c o s t  e f f e c t i v e n e s s ,  and the  p o t e n t i a l  CapiLbility 
of a s a t e l l i t e  system t o  meet these  f u t u r e  needs. 

SUMMARY OF RESSURCES REQUIREMENTS: 

(Thousands of Dol la rs )  
196ti --- 1964 1965 

Supporting re.search and 
technology .................. 

Echo II...................... 
Relay. ....................... 
Syncm.. .  .................... 
Early g r a v i t y  g rad ien t  

experiment. ................ 

Total . . , . . . . . . . . . . . . . . . . . .  

$1,637 $2,100 $2 ,500  
1,675 220 - - a .  

2,590 525 20( 1 
2,511 2 10 100 

$8,413 $8,055 - $2,80(, --- 
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BAS IS OF FUM)REQUIREMENTS : 

Support ing Research and Technology 

The C m u n i c a t i o n s  and Navigat ion a c t i v i t y  i n  Support ing Research and 
Technology w i l l  i d e n t i f y  and s o l v e  c r i t i c a l  t e c h n i c a l  problems, advance t h e  
s t a t e - o f  -art ,  and provide a foundat ion  f o r  f u t u r e  advanced Communicat lons/  
Navigat ion sa te l l i t es .  Support ing Research and Technology on o v e r a l l  
Communication./Navigation sys tern problems has  been concent ra ted  i n  t h r e e  a r e a s  
namely advanced pass ive  and a c t i v e  communications s a t e l l i t e  concepts ;  
nav iga t ion - t r a f  f i c  coord ina t ion  system f e a s i b i l i t y ;  and exper imenta t ion  on 
fundamental ~rclblems of e l ec t romagne t i c  propagat ion  on c m u n i c a t i o n s  and 
measurements. 

Echo I1 

The Echo project cons i s t ed  of d e s i g n ,  development, launch,  and e v a l u a t i o n  
of a large ir i f I .a table  pas s ive  communication satell i te.  Other than  a l o w  
l e v e l  e f f o r t  i n  experiments  on Echo XI, t h e  p r o j e c t  has  been completed. No 
FY 1966 fund€; will be r equ i r ed .  

Re  lay 

Project:  Relay cons i s t ed  of t h e  d e s i g n ,  development, launch,  and eva lu -  
a t i o n  of two in t e rmed ia t e  a l t i t u d e  a c t i v e  communications satellites. This 
p r o j e c t  demons1:rated t h e  c a p a b i l i t y  t o  economical ly  and r e l i a b l y  2erf o m  
narrowband arid wideband communication between widely sepa ra t ed  ground s t a t i o n s  
f o r  long per:io<ls of t i m e .  Relay I w a s  s u c c e s s f u l l y  launched i n  Decenlker 1962 
and Relay 11: in January 1964. FY 1966 funds w i l l  be used f o r  con t in t ed  
communications and r a d i a t i o n  experiments  d a t a  r educ t ion  and a n a l y s i s .  

Syncom 

Project: Syncom cons i s t ed  of t h e  d e s i g n ,  development, launch,  ani eva lu -  
This p r o j e c t  a t i o n  of synchronous a l t i t u d e  a c t i v e  communication satell i tes.  

demonstrated t h e  c a p a b i l i t y  of performing communications experiments i nc lud ing  
t e l e g r a p h ,  d i g i t a l  d a t a ,  and TV demonst ra t ions  r e l i a b l y ,  economicalljr,  and 
f o r  long pe r iods  of t i m e .  The p r o j e c t  w a s  completed fo l lowing  t h e  launch of 
Syncom I11 :Ln August 1964 and subsequent  s u c c e s s f u l  demonst ra t ions .  FY 1966 
funds w i l l  1~ used f o r  continued communications experiments  d a t a  r educ t ion  
and a n a l y s i s .  F i s c a l  Year 1965 and 1966 fund requirements  are based on 
planned t r a n s f e r  of Syncom I1 and 111 t o  the  Department of Defense (DOD) 
i n  1965. 

Early Gravi ty  Grad i e n t  Experiment 

The E a r l y  Gravi ty  Gradient  p r o j e c t  cons i s t ed  of t h e  d e s i g n ,  devtilopment , 
and f l i g h t  t e s t i n g  of a g r a v i t y  g r a d i e n t  s t a b i l i z a t i o n  system i n  suppor t  of 
t h e  Defense Communication S a t e l l i t e  program. 
i n t o  an agreement whereby t h e  A i r  Force Space Systems Coxmnand w i l l  be respon-  
s i 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  test  the  
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gravity gradLent system as an integral part of the i n i t i a l  Defense 
Comunicatioris S a t e l l i t e  f l i g h t s .  

The NASA will continue to  monitor this e f fort  and provide technical 
assistance t:o the A i r  Force. FY 1965 funds of $5,000,000 will be made 
available to the Air Force to  cover costs of the spacecraft. N o  FY 1966 
funds are requested by NASA. 

RD 42 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

s UMMARY 

OFFICE OF SI>Kl< SCIENCE AND APPLICATIONS 

PROGRAM 0BJECT:LVES -- AND JUSTIFICATION: 

APPLICATIONS TECHNOLOGY 
SATELLITES PRCIGRAM 

This program was formerly e n t i t l e d  Advanced Technological S a t e l l  i t es .  
The objectivlzs of t he  program are (1) t o  develop s p a c e c r a f t  technolog,y 
particular1:y s a i t e d  f o r  space a p p l i c a t i o n s  , (2) t o  provide c a p a b i l i t j .  f o r  
experimerita I t e s t i n g  of techniques and dev ices  from va r ious  engineerj.ng and 
t echno log ica l  d i s c i p l i n e s  i n  the space environment,  p a r t i c u l a r l y  in l.he h ighe r  
a l t i t u d e  o r b i t s  , and (3) t o  provide b a s i c  t echno log ica l  arid sc i en t i f1 . c  d a t a  
on g r a v i t y  g r a d i e n t  s t a b i l i z a t i o n  i n  the 6,500 mi l e  o r b i t  which may be e x t r a p -  
o l a t e d  to t h 2  nore d i f f i c u l t  synchronous o r b i t s .  There i s  a need i n  the 
Department of Defense and i n  the  Na t iona l  Aeronautics and Space Admiriis t r a t i o n  
f o r  improved s p a c e c r a f t  technology i n  the  areas of s t a b i l i z a t i o n ,  or : .entat ion,  
s t a t i o n  keeping i n  t h e  synchronous o r b i t ,  and f o r  b a s i c  information 110 v a l -  
i d a t e  t h e o r e t i c a l  concepts of g r a v i t y  g r a d i e n t  s t a b i l i z a t i o n .  This :.nf orma- 
t i o n  i s  required i n  such d e t a i l  as t o  be amenable t o  e x t r a p o l a t i o n  tc, o t h e r  
a l t i t u d e s  and be c o n v e r t i b l e  t o  eng inee r ing  handbook type d a t a  f o r  u:;e i n  
sys t ems  'design. It i s  t h e  purpose of t h e  App l i ca t ions  Technolog,y S a : e l l i t e s  
program t o  meet these  requirements .  

SUMMARY OF --- RESOURCES REQUIREMENTS : 
(Thousands of D o l l a r s )  

19 56 --- 1964 1965 

Supporting r e sea rch  and 

App l i c a  t iclns technology 
................. technolctgy $2 , 162 $1,700 $2,000 

s a t e l l i t e s . . . . . . . . . . . . .  .... 15,377 21,695 26 700 -- 

...... $ 2 8  700 --L T o t a l . . . . . . . . . . . . . . .  $17,539 $23,395 

BASIS OF FUND REQUIREMENTS : 

Support ing Research and Technology 

The o k j e c t i v e  of t he  Support ing r e s e a r c h  and technology i s  t o  provide a 
cont inuing e f f o r t  i n  s p a c e c r a f t  component and materials i n v e s t i g a t i o n s  and 
development , advanced i n s t r u m e n t a t i o n ,  s t a b i l i z a t i o n  and c o n t r o i  s y s  terns 
development., technology experiment f e a s i b i l i t y  and d e s i g n ,  and advanced system 
s t u d i e s  . 



Appl i ca t ions  Technology S a t e l l i t e s  

This p r o j e c t  c o n s i s t s  i n  t h e  d e s i g n ,  development, launch, and e v a l u a t i o n  
of a b a s i c  s p a c e c r a f t  capable  of performing communications , meteoro log ica l  , 
g r a v i t y  grad:.eIit 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  t echno log ica l  experiments.  
The p r o j e c t  :.ncludes f i v e  launches,  one of a g r a v i t y  g r a d i e n t  s t a b i l i z e d  
s a t e l l i t e  i n  a 6,500 m i l e  c i r c u l a r  o r b i t ,  and two launches of s p i n  s t a b i l i z e d  
s a t e l l i t e s  and two launches of g r a v i t y  g r a d i e n t  s t a b i l i z e d  s a t e l l i t e s  i n t o  
synchronous o r b i t .  A l l  f i v e  s a t e l l i t e s  w i l l  c a r r y  me teo ro log ica l  , communica- 
t i o n s  , s c i e n t i f i c  and o t h e r  t echno log ica l  experiments , and i n  a d d i t i o n ,  t he  
6,500 mile  o r b i - t ,  and two synchronous s a t e l l i t e s  w i l l  c a r r y  g r a v i t y  g r a d i e n t  
experiments,  FY 1966 funds a r e  r equ i r ed  f o r  c o n t i n u a t i o n  of s p a c e c r a f t  
development :, g r a v i t y  g r a d i e n t  system development , communication tes t  equip-  
ment, and s c i e n t i f i c  and t echno log ica l  experiments.  The funding f o r  t he  
ground st.atj.on systems development and mod i f i ca t ions  are included i n  t h e  
Tracking and Data Acqu i s i t i on  Program. 

SCHEDULE OF LAUNCHES 

Schedule of S i g n i f i c a n t  Research and Development Events 

P r o j e c t  Events 
Calendar 

Year - Q u a r t e r  

ATS -A Launch of 6,500 m i l e  g r a v i t y  g r a d i e n t  
s 1: ab i 1 i z  ed  s a t  e 1 1 i t  e 

ATS -B , C Launch of two s p i n  s t a b i l i z e d  
s a t e l l i t e s  i n t o  synchronous o r b i t  .. 

ATS -D ,E  Launch of two g r a v i t y  g r a d i e n t  s ta-  
b i l i z e d  sa te l l i t es  i n t o  synchronous 
o r b i t  - 

- 1966 

1967 

1968 



RESEAKCH AND DEVELOPMENT 

FISCAL YEAR 1466 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY BASIC RES EARCE P R O G W !  

PROGRAM OB JE:(CJCVES AND JUST I F  ICATION : 

The purpose of t h e  Basic  Research Program is t o  i n i t i a t e  and a d n i n i s t e r  
fundament.al r e s e a r c h  i n  t h e  p h y s i c a l  and mathematical  s c i e n c e s  which w i l l  
provide an understanding of phenomena which are important t o  t h e  deve lopment 
of c u r r e n t  and f u t u r e  a i r c r a f t  and s p a c e c r a f t .  Th i s  b a s i c  r e s e a r c h  i s  car- 
r i e d  ou t  i n  NASA's Research Centers  w i t h  some c o n t r a c t  a s s i s t a n c e  by univ- 
ers i t ies ,  i n d u s t r i a l  and o t h e r  Government l a b o r a t o r i e s .  Fundamental knowl- 
edge i n  many f ; ie lds  i s  e s s e n t i a l  f o r  NASA's programs t o  advance i n  a n  o rde r -  
l y  manner' and on a s c i e n t i f i c  b a s i s .  Basic r e s e a r c h  i n  NASA has,  t h e r e f o r e ,  
t o  cover a w:ide range of d i s c i p l i n e s ,  and varies from v e r y  fundamental studie.s 
i n t o  t h e  n a t u r e  of t h e  atomic nucleus and i t s  i n t e r n a l  e n e r g i e s  t o  m c r e  ap- 
p l i e d  r e s e a r c h  i n  materials f o r  a p p l i c a t i o n  t o  supe r son ic  t r a n s p o r t s  o r  
e n t r y  vehic1.r:~. Much of t h e  Basic Research Program cannot be s p e c i f i c a l l y  
i d e n t i f i e d  w i t h  c u r r e n t  NASA p r o j e c t s .  I ts  broad o b j e c t i v e  i s  t o  i n c r e a s e  
man's know1c:dge and understanding of t h e  p h y s i c a l  laws of n a t u r e  and of t h e i r  
m a t  hema t i. c a I. exp r e s s ion  , de f i n  i t ion  , and i n  t e r p  re t a t  ion .  

SUMMAKY OF KIZIUKCES REQUIREMENTS: 
(Thousands of D o l l a r s  

196& 196_> 1466 

Support:ing r e s e a r c h  and technology..  . . . $22,653 

T o t a l . .  , ............................. 
$21,231 

321,231 

$22,OOi! 

$22,00C! 

BASIS OF --- FUND ItEQUIREMdNTS: 

The Bas.ic Research Program c o n c e n t r a t e s  on fou r  major d i s c i p l i n e s  
d i r e c t l y  rel-iited t o  NASA's c u r r e n t  and f u t u r e  missions.  These d i sc iF  l i n e s  
are  F l u i d  Ptvrsfics, E lec t rophys ic s ,  Materials, and Applied M a t h e m a t i c .  The 
fol lowing e>:imples show some of t h e  p r o j e c t e d  accomplishments of our FY 1966 
program. R e  Einements i n  magnetohydrodynamic a c c e l e r a t o r s  should pern i t  more 
realist ic:  si.mu.Lation of r e e n t r y  c o n d i t i o n s  i n  t h e  l a b o r a t o r y .  Improk ed super.- 
conductors a i :  .Less extreme temperatures  should make p o s s i b l e  extremely small 
and 1ight.wei.ghr: magnets w i t h  ve ry  powerful magnetic f i e l d s  which could be 
used as i t  sp i icecraf t  s h i e l d  a g a i n s t  pa r t i c l e  r a d i a t i o n .  Research i n  Materials 
w i l l  enable  des igne r s  t o  select  s p e c i f i c  materials f o r  many demanding require- 
ments now be:,ng m e t  w i t h  e x i s t i n g  materials f a r  less s u i t e d  t o  the  t a s k s .  
Improved mat.heniatica1 techniques w i l l  enab le  complex p h y s i c a l  phenomena t o  
be represent.t:d more e a s i l y  and.more a c c u r a t e l y  and t o  be solved with g r e a t e r  
accuracy and speed on e l e c t r o n i c  computers. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY SPACE VEHICLE SYSTEMS PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The o b j e c t i v e s  of the Space Vehicle Systems Program a re  t o  i d e n t i f y  and 
so lve  the  c r i t i c a l  design problems a s s o c i a t e d  wi th  space v e h i c l e  laur ch and 
a s c e n t  through t h e  atmosphere, f l i g h t  through space,  e n t r y  i n t o  t h e  E tmos- 
phere of Earth o r  o t h e r  p l a n e t s ,  and landing. The program seeks t o  zdvance 
t h e  s t a t e - o E - t h e - a r t  on a broad f r o n t  t o  permit t h e  conception and dcvelop- 
ment of ildvilncred v e h i c l e s  and a t  t h e  same t i m e  t o  s o l v e  c r i t i c a l  t ec l ln i ca l  
problems thil t  may a r i se  dur ing  t h e  course of development of p r e s e n t  lienera- 
t i o n  space v e h i c l e s .  

Major progress  w a s  made du r ing  t h e  p a s t  yea r  both i n  ground basc!d 
r e sea rch  and i n  f l i g h t  r e s e a r c h  p r o j e c t s  which included t h e  success f i i l  
conduct of the f i r s t  experiment i n  P r o j e c t  F i r e  t o  measure e n t r y  heai:ing 
a t  l una r  r e t u r n  speeds and t h e  s u c c e s s f u l  launching of t h e  Explorer  :XI11 
meteoroid s a t e l l i t e .  During FY 1966 emphasis w i l l  be placed on advaiicing 
t h e  technology through coord ina ted  l a b o r a t o r y  and f l i g h t  r e sea rch  i n  l i f t i n g  
e n t r y  f l i g h t  with s p e c i a l  r e f e r e n c e  t o  t h e  M-2 and HL-10 l i f t i n g  bod:r con- 
f i g u r a t i o n s ,  i n  h y p e r v e l o c i t y  aerothermodynamics and a b l a t i v e  h e a t  s h i e l d  
performance, and i n  t h e  meteoroid hazard a rea .  A major milestorie i n  t h e  
meteoroid hazard program i s  expected du r ing  t h e  coming yea r  w i t k  t h e  Sa tu rn  
launchings of t h e  ve ry  l a r g e  Pegasus s p a c e c r a f t .  Augmented e f f o r t  w i l l  a l s o  
be given t o  r e sea rch  on t h e  e f f e c t s  of h igh  energy r a d i a t i o n  i n  space? 
v e h i c l e  m a t e r i a l s  and components i n  t h e  Langley Research C e n t e r ' s  new Space 
Radiat ion E f f e c t s  Laboratory,  w i th  i t s  600mi l l ion-e lec t ron-vol t .  cyc lo t ron ,  
which w i l l  begin o p e r a t i o n  du r ing  J?Y 1966. 

SUMMARY OF F.ESOURCES REQUIREMENTS : 
(Thousands of D3llars) 

1964 I905 1966 

Supporting r e sea rch  and technology. ........ $24,951 $24,!i59 $24,000 
P r o j e c t  FPRE;............................... 7,037 2,811 5 00 
Scout r e e n t r y  p r o j e c t .  ..................... 3 05 ?50 5,000 
L i f t i n g  body f l i g h t  and landing tests...... 1,200 1, !io0 1,000 

Small spa.c:e v e h i c l e  f l i g h t  experiments. .  ... 1,959 1,010 2,000 
Scout-launched meteoroid experiments.. ..... 36 2 L7 5 

P r o j e c t  F'egasus (Saturn-launched 
meteoroid experiment).  ................... 9,900 13, (590 2,500 

--- 

Tota.1.. .................................. $45,714 $44,495 $35,000, -- 



B A S I S  OF FUN11 REQUIREMENTS : 

Supporting Research and Technology 

The funcs r eques t ed  a r e  needed f o r  t h e  conduct of an a g g r e s s i v e  broad 
base program of r e sea rch  i n  s p a c e c r a f t  aerothermodynamics, s p a c e c r a f t  
s t r u c t u r e s ,  3.aunch v e h i c l e  aerothermodynamics, launch v e h i c l e  s t r u c t u r e s ,  
space environmental f a c t o r s ,  advanced space v e h i c l e  concepts ,  and v e h i c l e  
design c r i t e r i s . .  The r e sea rch  i s  c a r r i e d  out  p r i m a r i l y  a t  Langley, Ames, 
Lewis and F l i g h t  Research Centers ,  w i th  a complementary e f f o r t  i n  s p e c i a l -  
i zed  a r e a s  a.t: Marshall  and Goddard Space F l i g h t  Centers ,  Manned :Spacecraft 
Center,  a.nd t:he J e t  Propuls ion Laboratory.  The r e s e a r c h  i s  conducted i n -  
house a t  t h e s e  NASA I n s t a l l a t i o n s  and by c o n t r a c t  with i n d u s t r y  $and educa- 
t iona 1 i n s  t i.t:ut:ions . 

Pro i e c t  FIRE 

The second (and l a s t )  FIRE launch w i l l  t a k e  p l a c e  a t  t h e  end of FY 1965. 
F i s c a l  year I966 funds are  r equ i r ed  t o  complete o p e r a t i o n s  on t h e  p r c j e c t  
and t o  analyze and pub l i sh  the  r e s u l t s .  

Scout Reentry P r o i e c t  

Scout txperiment Reentry E w i l l  be flown e a r l y  i n  FY 1966 t o  mezsure 
t h e  performance of a phenolic-nylon h e a t  s h i e l d  material. Next, two r e e n t r y  
experiments w i l l  measure t h e  performance of two e l a s tomer i c  ma te r i a l s  show- 
ing promise for  h e a t  s h i e l d s  exposed t o  long d u r a t i o n  r e e n t r y  h e a t  pu l se s .  
Two o t h e r  experiments w i l l  e s t a b l i s h  t h e  Reynolds Number f o r  t r ans i t : . on  
from laminar t 3  t u r b u l e n t  flow and the  h e a t  t r a n s f e r  r a t e  f o r  t u rbu l tmt  flow 
on a s1ende:r cone a t  20,000 f e e t  per  second, f a c t o r s  which profoundly in -  
f l uence  t h e  design of l i f t i n g  r e e n t r y  c o n f i g u r a t i o n s .  The FY 1966 fiinds are  
needed f o r  (design and c o n s t r u c t i o n  of t h e  instrumented payloads f o r  t h e  fou r  
experiments t o  fol low Reentry E. 

P r o i e c t  Pegasus 

Each of t h e  t h r e e  Pegasus s p a c e c r a f t ,  t o  be launched on Sa tu rn  1 
development v e h i c l e s ,  w i l l  expose t o  meteoroid p e n e t r a t i o n  an a r e a  0 5  more 
than 2000 square f e e t ,  p e r m i t t i n g  measurement of p e n e t r a t i o n  r a t e s  i i i  

m a t e r i a l s  a s  t h i c k  as .016 inches.  Design s t u d i e s  w i l l  be undertaken t o  
e x p l o i t  t h e  technology of t h e  c a p a c i t o r  type,  meteoroid p e n e t r a t i o n  l e t e c t o r ,  
developed i n  P r o j e c t  Pegasus, t o  d e f i n e  t h e  p e n e t r a t i o n  hazard 3.n th :  r eg ion  
between t h e  Earth and t h e  Moon. During FY 1966 p r o j e c t  d e f i n i t i o n  s t u d i e s  
w i l l  be c a r r i e d  out  with t h e  o b j e c t i v e  of e s t a b l i s h i n g  i n  d e t a i l  t h e  expe r i -  
mental techniques t o  be used and t h e  probable  schedule  of even t s .  

The FY 1966 funds a re  r e q u i r e d  f o r  launch of t h e  t h i r d  Pegasus space- 
c r a f t  and fc i r  a n a l y s i s  of t h e  r e s u l t s  of t h e  experiments. Fund:; are  a l s o  
r equ i r ed  for p r o j e c t  d e f i n i t i o n  and design s t u d i e s  f o r  t h e  next  phase of 
experiments. 
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S m a l l  Space Vehicle F l i g h t  Experiments 

This p r o j e c t  c o n s i s t s  of a ser ies  of c a r e f u l l y  s e l e c t e d  f l i g h t  e c p e r i -  
ments using sma l l  rocke t  launch v e h i c l e s  t o  v e r i f y  r e s u l t s  ob ta ined  i n  ground 
based f a c i l i t i e s  and to  i n v e s t i g a t e  problems which can on ly  be s t u d i e d  under 
t h e  cond i t ions  which e x i s t  i n  a c t u a l  f l i g h t .  Current work i n c l u d e s  eKperi- 
ments t o  e s t a b l i s h  t h e  behavior  of cryogenic  p r o p e l l a n t s  and o t h e r  f l u i d s  i n  
t h e  we igh t l e s s  cond i t ion ,  measurements of t h e  s t a t i s t i c a l  d i s t r i b u t i o n  of 
wind ve loc i t i . e s  a t  va r ious  a l t i t u d e s  above major rocke t  launchin): bases  i n  
t h e  United S t a t e s  (Eastern T e s t  Range and Wallops I s l a n d ) ,  and e x p e r i r e n t s  w i t l i  
a r t i f i c i a l l y  c r e a t e d  meteors.  The r e e n t r y  phase of t h i s  program i s  designed 
t o  t e s t  promj.sing s p a c e c r a f t  materials f o r  c o r r e l a t i o n  wi th  t h e  rest r e s u l t s  
obtained i n  ground based f a c i l i t i e s  and f o r  f u r t h e r  c o r r e l a t i o n  v i t h  t h e  
t es t  r e s u l t s  ob ta ined  i n  t h e  h i g h e r  v e l o c i t y  Scout Reentry f l i g h t s .  

The funds requested i n  FY 1966 are r equ i r ed  t o  procure s p a c e c r a f t ,  
instrurnen.tat ion and small rocke t  motors used i n  performing, t h e s e  experiments .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY ELECTRONIC SYS'.CEMS PROGRAM - 

PROGRAM 0BJEC:TI.VES AND JUSTIFICATION: 

The o b j e c t i v e  of t h i s  program i s  t o  provide t h e  necessa ry  advances i n  
technolog,y t o  a s s u r e  t h e  a v a i l a b i l i t y  of r e l i a b l e  and e f f i c i e n t  e l e c t r o n i c  
components f o r  f u t u r e  a e r o n a u t i c a l  and s p a c e f l i g h t  mi s s ions .  Research i s  
conducted int t h e  l a b o r a t o r y  on t h e  problems of guidance, c o n t r o l ,  communica- 
t i o n s  , t r ack ing ,  i n s t rumen ta t ion ,  and d a t a  p rocess ing  systems. Small f l i g h t  
experiments a r e  used t o  confirm r e s u l t s  of l a b o r a t o r y  r e s e a r c h  and, i n  some 
cases, t o  obr:aFn s o l u t i o n s  t o  problems which cannot be s t u d i e d  adequately i n  
t h e  laboratoi:y, 

I n  guic1;mce sys  terns r e s e a r c h  t h e  o b j e c t i v e  i s  r e l i a b l e  and l i gh twe igh t  
s e n s o r s  , r e f e r e n c e  elements , and a s s o c i a t e d  components which w i l l  m a k e  up 
f u t u r e  guidaiice systems. The program emphasizes technique and component 
r e s e a r c h  i n  i n e r t i a l ,  o p t i c a l ,  and e l ec t romagne t i c  phenomena f o r  use i n  t h e  
sens ing  and :reference func t ions .  The companion program i n  c o n t r o l  s > s t e m s  
r e s e a r c h  estrabl ishes  t h e  technology and design requirements f o r  manucl and 
automatic: f:l iglit c o n t r o l  systems and s p a c e c r a f t  a t t i t u d e  s t a b i l i z a t i c n  systems 
I t  d e a l s  w i t h  lrhe problems of d i s p l a y s  f o r  manned v e h i c l e s ,  adap t ive  auto-  
ma t i c  contrc:,ls, economical a t t i t u d e  s t a b i l i z a t i o n  f o r  long l i f e  s a t e l l i t e s ,  
and a c c u r a t e  p o i n t i n g  techniques f o r  o p t i c a l  communication dev ices .  

Research in  communications i s  concerned wi th  i n c r e a s i n g  the  d a t a  
t r a n s f e r  c a p a b i l i t y  of s p a c e c r a f t  by p rov id ing  advanced techniques arid 
components Eor space- to-ground communication. S a t e l l i t e s  and deep sibace 
probes r e q u i r e  smaller, l i g h t e r  equipment w i t h  more power and greatel .  r e l ia -  
b i l i t y  than is  p r e s e n t l y  a v a i l a b l e  i n  o r d e r  t o  t r a n s m i t  information without  
unduly conswning payload weight.  P a r t i c u l a r l y  c r i t i c a l  are t h e  requ:.rements 
imposed on 9 communications system by space probes t o  Venus, Mars and beyond, 
Related r e sea rch  i n  d a t a  a c q u i s i t i o n  i s  p rov id ing  t h e  b a s i s  f o r  f u r t h e r  i m -  
provements i n  t h e  ground based systems designed t o  t r a c k  s p a c e c r a f t  m d  
r e c e i v e  t r ansmi t t ed  d a t a ,  Improved accuracy i n  t h e  de t e rmina t ion  of trajec- 
t o r y  parameters  w i l l ,  among o t h e r  t h i n g s ,  i n c r e a s e  understanding, of 1;eophysi- 
c a l  phenomena and v a r i a t i o n s  i n  t h e  E a r t h ' s  g r a v i t a t i o n a l  f i e l d .  

The r a p i d l y  expanding requirements f o r  automatic  d a t a  processin,:  systems, 
t o  be used both on t h e  ground and on board s p a c e c r a f t  are  s t i m u l a t i n g  many new 
developments i n  t h i s  f i e l d .  The r e s e a r c h  i n  t h i s  program i s  providing a 
b a s i s  f o r  improvements i n  d i r e c t ,  r a p i d  c o m u c i c a t i o n  between computxs  and 
u s e r s ;  f o r  higher  c a p a c i t y ,  f a s t  d a t a  s t o r a g e  u n i t s ,  and t o r  g r e a t e r  use of 
d a t a  processing systems i n  l o g i c a l  d e c i s i o n  making. 
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SUMMARY OF RESOURCES -- REQUIREMENTS: 
(Thousands of Do 1 la r s ) 

19 64 1965 1966 

Supporting research and technology .... $26,380 $23,322 $30 , 000 
Small flight projects ................. 2,320 2,100 4,400 

Total............... ............. $28,700 $34,400 

BASIS OF FUND -- REQUIREMENTS: 
Supporting Research and Technology 

Funds are required to continue research on promising guidance detices 
such as cryogenic and electrostatically suspended gyroscopes, optiical radars, 
star mappers, and star trackers. Research in control systems and techniques 
such as gravity gradient stabilizers, displays, and aircraft landing ?quip- 
ment will be continued. Considerably more emphasis in FY 1966 will b? placed 
on communications research; specifically on transmitter tubes designed fox 
optimum efficiency, on practical laser communications devices, arid on improved 
understanding of propagation phenomena at both radio and optical freqiencies. 
The program will include research on electronic circuits to increase rtx?i.- 
bility. It: bill continue work in progress on promising new computer inemories,, 
magnetic logic devices and on concepts which improve the accessibility and 
utility of computers in spacecraft or ground based applications. Kes2arch 
in instrumentation will emphasize remote upper atmosphere density sensors, 
improved vacuum analyzers, solid state image converters and low power or 
wireless bioelectronic devices. 

Small Flight Projects 

Small flight projects support both the radio attenuation measureinents 
and the horizon definition research programs. Ground based simulatioi 
techniques are inadequate to verify research theories in these areas. The 
radio attenuation measurements (Project RAM) has to date established :hat 
materials addition tends to alleviate the radio blackout problem for entry 
velocities below 18,000 feet per second. 
Scout vehicle to evaluate this and other techniques for reentry velocities 
of 28,000 feet per second and beyond. Flights in support of the horizon 
definition research program (Project SCANNER) are planned to develop 3 better 
knowledge of the Earth's horizon so that better vertical sensors base'j on 
horizon scanners can be designed. These flights, utilizing Trail.blaz$?r I1 
vehicles, will be sub-orbital and will carry high-resolution radiometI2rs and 
a star mapper reference system. 

Future flights are planned llsing thab 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF -- ADVANCED RESEARCH AND TECHNOLOGY HUMAN FACTOR SYSTElMS P:tOGRAM 

PROGRAM OBJECTIVES --- AND JUSTIFICATION: 

This program has four major objectives: (1) to determine man's rlsactions 
to the novel environments of space and aeronautical flight, (2) LO deEine the 
essential requirements for sustaining and protecting man in these environments, 
( 3 )  to provide the technology necessary to develop suitable life-suppxt and 
protective systems, and ( 4 )  to discover means of integrating man's ca?abili- 
ties with thclse of machines to obtain composite systems of super;or p2rform- 
ance. 

The firEt and second objectives will help establish the limLts of man's 
usefulness i n  space or on the moon: To what extent will his ability t o  ex- 
plore, observe, and experiment be encumbered by the mechanical devices and 
restraints necessary to sustain his life? How will his judgment and powers 
of percepticlrt be affected by his environment? What limitations must be 
placed on his; exposure time t o  extra-terrestrial environments io avoid both 
immediate and long-term damage? The second and third objectives together will 
determine the costs in weight, and therefore in dollars, of sust3ining human 
life in space: How much food, water, and artificial atmosphere must be pro- 
vided? To what: extent, and at what cost in weight, can these be manufactured 
on board the spacecraft from human waste products? How much natural radia- 
tion can man endure and how can the required shielding be provided at least 
weight? The fourth objective will determine the extent to which the presence 
of man, with hiis unique capabilities, can compensate for the costs of sus- 
taining him: How can the machine systems required to take him to the moon be 
made simpler, more reliable, and lighter in weight by substituting hLman 
functions; fo-r certain mechanical functions? How can man's capabilities as an 
observer and recorder of information be augmented by machine systems? 

Answers to all of these and many other related questions are being 
sought in this research program. The work is done by researchers in elec- 
tronics, phlysics, engineering, psychology, biology, and nearly every field 
of medicine. lvlany of these are NASA scientists and engineers; many niore are 
located in uai.urersity and industrial laboratories and in other Government 
agencies, 
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SUMMARY OF RESOURCES REQUIREMENTS: 
(Thousands of Dollars) 

19 64 1965 1966 

Supporting research and technology.. $13,200 $11,850 $13,000 
Small biotechnology flightprojects.. --- 1,470 1.900 __ 

Total.. .......................... $13,200 $13,320 $14,900 

BASIS OF PUNCl REQUIREMENTS: 

Supporting Research and Technology 

This program has four major objectives: (1) to determine man's reactions 
to the novel environments of space and aeronautical flight, (2 )  110 define the 
essential requirements for sustaining and protecting man in these environments, 
(3) to provicie the technology necessary to develop suitable life support and 
protective syst.ems, and (4) to discover means of integrating man's capabili- 
ties with thcbse of machines to obtain composite systems of superior perform- 
ance. The research is conducted in NASA Installations, in university and in- 
dustrial laboratories, and in other Government-agency laboratories. 

Small Biotechnology Flight Projects 

This project represents a continuing series of small flight experiments 
each designed either to validate results of laboratory research 3r tc obtain 
essential injiormation not obtainable from research in the laboratory. Ex- 
periments to be performed in FY 1966 include the measurement of physiological 
processes in humans under conditions of stress encountered in flight, and 
measurements of the adaptability of animals to prolonged orbital flight. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADL'ANCED RESEAKCH AND TECHNOLOGY NUCLEAR-ELECTRIC SYSTEMS PROGRAM 

PROGRAM OBJECTI.VES --- AND JUSTIFICATION: 

Nuc lea r - . e l ec t r i c  power gene ra t ing  systems and e l e c t r i c  propuls ion  systems 
have been. consi.dered as two complementary p a r t s  of t h i s  s i n g l e  o v e r a l l  program, 
For f u t u r e  manned deep space o r  i n t e r p l a n e t a r y  miss ions  i n  which t h e  h igh  
s p e c i f i c  impulse a t t a i n a b l e  from e l e c t r i c  propuls ion  would be uniquely  advan- 
tageous,  nuc:: .ear-electric power i s  t h e  only  f e a s i b l e  s0urc.e of t h e  megawatt 
power l e v e l s  r equ i r ed  f o r  l a r g e  e l e c t r i c  t h r u s t o r s .  Research has  a l s o  in-  
d i ca t ed  p o t e n t i a l  a p p l i c a t i o n s  of e l e c t r i c  propuls ion  f o r  a t t i t u d e  c c n t r o l  
and s t a t i o n  keeping where power l e v e l s  of on ly  w a t t s  would be r equ i r ed ,  and 
f o r  s a t e l . l i t : e  o r b i t  r a i s i n g  and unmanned space probes where power r equ i r e -  
ments would lie i n  the  k i l o w a t t  range. The lower power requirements  f o r  these. 
appl ica t i .ons  of e l e c t r i c  propuls ion  can aga in  be provided by nuc lea r  power 
genera t ion  systems, a l though t h e  power systems descr ibed  under C h e m i c a l  and 
So la r  Power nay a l s o  be  a p p l i c a b l e .  

Conc:ept:s f o r  u t i l i z a t i o n  of  l a r g e  nuc lea r  r e a c t o r  power systems in -  
c lude  pot:ent::ia:t f o r  s t a t i o n a r y  power p l a n t s  on t h e  moon and p l a n e t s ,  and f o r  
advanced conunuriication and o t h e r  on board power requirements  as w e l l  as f o r  
e l e c t r i c  propuls ion .  I so tope  power r e p r e s e n t s  t h e  nuc lea r  energy cor t r i b u -  
t i o n  a t  ].ow power, i n  t h e  w a t t  t o  k i l o w a t t  range.  

The Atomic Energy Commission (AEC) i s  developing i so tope  powerec s y s  terns, 
and i t  i s ;  proceeding wi th  e f f o r t s  i n  t h e  range up t o  250 w a t t s .  NASP. i s  re- 
spons ib l e  f o r  i n t e g r a t i n g  such power s u p p l i e s  i n t o  s p a c e c r a f t .  Close coord- 
i n a t i o n  between t h e  agencies  i s  maintained t o  i n s u r e  t h a t  t h e  AEC work i s  
d i r e c t e d  t o  meet NASA's requirements  and t h a t  t h e  r e s u l t s  w i l l  be  s u j  t a b l e  
f o r  e f f e c t i v e  i n t e g r a t i o n  i n t o  t h e  s p a c e c r a f t  systems. 

SUMMARY OF --- lL<SOUKCES KEQUIREMENTS: 
(Thousands of 1)oll.ars) 

1964 1965 1966 

Support ing r e sza rch  and technology..  .. $26,749 $23,192 $24,000 
17,000 - -. SNAP- 8 dev -1spment. ................... 

Space e lectr ic  rocke t  t es t  (SEKT). .... 3,467 2,300 3,000 
15,465 

Small nuc t za r  e l e c t r i c  propuls ion  --- - - .. .......... -- and poww f l i g h t  p r o j e c t s  282 

T o t a l . . . . . . . . . . . . . . . .  .............. $45,963 $42,492 $27,0001 
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BASIS OF Fml) REQUIREMENTS : 

Support ing Research and Technology 

I n  nuc lea r  power gene ra t ion ,  technology i s  provided f o r  conversicln of 
nuc lea r  energy to e l e c t r i c  power by power conversion systems such as t h e  
l i q u i d  meta l  Rankine cyc le ,  t h e  gaseous Brayton cyc le ,  thermionic  d i r e c t  
conversion and magnetoplasmadynamic systems. Component r e sea rch ,  l i q u i  d- 
metal and l iqu id-meta l  vapor p r o p e r t i e s ,  space environment e f f e c t s ,  acvanced 
concepts  and miss ion  a n a l y s i s  r ep resen t  t y p i c a l  areas of r e sea rch .  I r  Elec- 
t r i c  Propiilsi.on r e sea rch ,  major emphasis i s  on t h e  technology of e l e c t  ro- 
s t a t i c  thrust:or systems ( i o n  engines)  t h a t  have now been both  s c a l e d  ~p and 
c l u s t e r e d  from t h r e e  k i l o w a t t s  t o  30 k i l o w a t t  u n i t s ,  wi th  t:he next  imn,ediate 
o b j e c t i v e  of : ;cal ing t o  a 100 k i l o w a t t  s ize .  Small e lec t ro the rma l  t h r u s t o r s  
such as a r c  -jets and r e s i s t a n c e  heated je ts  are a l s o  r e c e i v i n g  emphasis be- 
cause of ear1.y p o t e n t i a l  a p p l i c a t i o n  f o r  s a t e l l i t e  a t t i t u d e  c o n t r o l  ar d sta- 
t i o n  keeping. 

Space E l e c t r i c  Rocket T e s t  (SERT) 

The broad o b j e c t i v e s  of t h e  SERT program have been t o  o b t a i n  da t s  on 
e l e c t r i c  t:hru:;tor sys t ems  t h a t  cannot  be obta ined  i n  ground t e s t  f a c i l i t i e s ,  
and t o  f l igh t :  q u a l i f y  e l e c t r i c  propuls ion  systems f o r  missi.on a p p l i c a t i o n .  
On J u l y  20, 1.964, t h e  SERT I f l i g h t  conc lus ive ly  demonstrat:ed t h a t  e l e c t r i c  
t h r u s t o r  i.on beams can be s u c c e s s f u l l y  n e u t r a l i z e d  i n  space  and a l s o  v a l i -  
dated ground based f a c i l i t y  p r a c t i c e .  I n  t h e  c u r r e n t  phase of t h e  SERT 
p r o j e c t ,  e1ecr:rj.c t h r u s t o r s  are being eva lua ted  i n  ground based f a c i l i t i e s  
f o r  s a t e l 1 . i t e  a t t i t u d e  c o n t r o l  and s t a t i o n  keeping app1icat: ions.  I f  proven 
advantageous,  t h e  ground tes t  r e s u l t s  w i l l  be v e r i f i e d  by f l i g h t  t e s t .  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY NUCLEAR ROCKETS ?ROGRAM 

PROGRAM OBJECZVES AND JUSTIFICATION: 

The emphasis i n  t h e  nuc lea r  r o c k e t s  program i s  on l ay ing  a t echno log ica l  
foundat ion f o r  proceeding wi th  confidence on t h e  development of nuc lea r  rock- 
e t  systems t h a t  w i l l  be  r equ i r ed  t o  accomplish heavy payload, h igh  enlzrgy 
miss ions  i n  spa.ce. 

Nuclear rocke t  propuls ion  provides  s i g n i f i c a n t  performance advantages 
f o r  po ten t i a l .  miss ions  beyond Apollo such as lunar  base  l o g i s t i c s  ope ra t ions ,  
very  heavy deep space instrumented probes,  and manned e x p l o r a t i o n  of the 
p l a n e t s .  
p l i c a t i o n s  f o r  nuc lear  rocke t s ;  a nuc lea r  rocke t -propel led  Mars s p a c e c r a f t  
could be one t h i r d  t o  one f i f t h  t h e  weight of a chemical ly  p rope l l ed  space- 
c r a f t .  

Manned p l a n e t a r y  exped i t ions  are considered among t h e  major ap- 

A major p a r t  of t h e  nuc lea r  rocke t  program i s  t h e  r e sea rch  and engineer-  
i n g  on t h e  nucl-ear r e a c t o r  i t s e l f  s i n c e  t h i s  e n t i r e  f i e l d  i s  r e l a t i v e l y  new. 
I n  a d d i t i o n ,  emphasis i s  placed on t h e  s o l u t i o n  of problems a s s o c i a t e d  wi th  
non-reactor  components whose ope ra t ing  requirements  t a x  t h e  a v a i l a b l e  tech-  
nology and on t h e  s tudy  of t h e  fundamental hea t  t r a n s f e r ,  f l u i d  flow, s t r u c -  
t u r a l  des ign ,  and nuc lear  phenomena involved.  An e s s e n t i a l  p a r t  of t h i s  
program i s  i .nves t iga t ion  of experimental  ground test engine s y s t e m s  r equ i r ed  
t o  develop a f u l l  understanding of t h e  i n t e r a c t i o n  of components i n  n u c l e a r  
rocke t  engirtes and of t h e  system performance c h a r a c t e r i s t i c s .  These d a t a  
form a basis;  f o r  even tua l  f l i g h t  system development and provide i n f o r n a t i o n  
r equ i r ed  by r i i s s ion  p lanners  t o  inco rpora t e  nuc lea r  rocke t  c a p a b i l i t i e s  i n  
advanced miss ions .  

SUMMAKY OF KI<SOURCES -- REQUIREMENTS : 

Support ing r e sea rch  and technology..  .. 
K i w i . .  ................................ 
NERVA.. ................................ 
RIFT.. ................................ 
N R D S . . . 8 . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  

To ta l .  .............................. 

(Thousands of 
1964 1965 

$21,261 $21,731 
1,700 --- 

48,820 34,261 
6 , 645 --- 

750 7 39 

$79,176 $56,731 

Do 1 la  rs ) 
1966 

$22,000 --- 
35 , 000 

1,000 
--- 

$58,000 



BASIS OF FUND REQUIREMENTS: 

Support ing Research and Technology 

The suppor t ing  r e s e a r c h  and technology program s a t i s f i e s  fou r  bitsic 
needs: 

1. suppor t ing  d a t a  f o r  c u r r e n t  p r o j e c t s  (NERVA). 

2. technology f o r  t h e  development of f u t u r e  g e n e r a t i o n s  of nuc:.ear 
rocke t  engines  and v e h i c l e s .  

3.  f e a s i b i l i t y  i n v e s t i g a t i o n s  of advanced n u c l e a r  p ropu l s ion  concepts ,  
and 

4 .  s t u d i e s  of s p e c i a l  f l i g h t  s a f e t y  c o n s i d e r a t i o n  of n u c l e a r  r o c k e t s .  

The program inc ludes  r e s e a r c h  on t h e  components and systems r e q u i r e d  f o r  both 
t h e  r e a c t o r  and engine of f u t u r e  n u c l e a r  rocke t  p ropu l s ion  systems. The 
major problems s t u d i e d  are those  a s s o c i a t e d  w i t h  developing systems t h a t  w i l l  
o p e r a t e  r e l i a b l y  under t h e  adve r se  c o n d i t i o n s  of r e a c t o r  r a d i a t i o n  arid temp- 
e r a t u r e  ext:remes i n h e r e n t  i n  a n u c l e a r  rocke t  engine.  

NERVA 

The o b j e c t i v e  of t h e  NEKVA (Nuclear Engine f o r  Rocket Vehicle  AIbplica- 
t i o n )  p r o j e c t  is t o  develop n u c l e a r  rocke t  engine systems t h a t  can bf! t e s t e d  
i n  ground base13 f a c i l i t i e s  t o  p rov ide  a complete understanding cf  t h o  per-  
formance and o p e r a t i o n  of t h e s e  systems and t h e i r  major components urtder 
o p e r a t i n g  c ~ n d i t i o n s  corresponding t o  those  of f u t u r e  space mis s ions .  The 
work is  bein,g carried ou t  a t  a nominal power l e v e l  of 1,000 megawatt:;, cor- 
responding m .a t h r u s t  of approximately 50,000 pounds w i t h  a specif ic :  impulse 
over 700 s e c m d s .  The emphasis is on developing f o r  t h i s  purpose coniponents 
and systems which can lead d i r e c t l y  t o  t h e  l a te r  development of o p e r a t i o n a l  
f l i g h t  engincz :systems wi th  a h igh  a s su rance  of success .  S p e c i f i c  t e c h n i c a l  
o b j e c t i v e s  :Em t h e  NEKVA p r o j e c t  are t o  provide t h e  r e a c t o r ,  engine systems, 
f a c i l i t i e s  mid component t echno log ie s .  The p r o j e c t  i s  conducted p r i n c i p a l l y  
under a - joint  AEC-NASA c o n t r a c t  by t h e  Aerojet-General Corporat ion artd West- 
inghouse Ela1:t r i c  Corporat ion.  

NRDS Operat ions 

The mission of t h e  Nuclear Rocket Development S t a t i o n  i n  Nevada i s  t o  
p rov ide  a s i t e  f o r  ground s t a t i c  t e s t i n g  of r e a c t o r s ,  eng ines ,  and eirentual-  
l y ,  v e h i c l e  :;tilges f o r  t h e  Nuclear Rockets Program. The funds unde r  t h i s  
p r o j e c t  provide f o r  NASA's s h a r e  of t h e  base support  s e r v i c e s  necessE.ry i n  
t h e  maintenance and o p e r a t i o n  of t h e  f a c i l i t i e s  a t  t h e  s i t e .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF AIZEVCED RESEARCH AND TECHNOLOGY CHEMICAL PROPULSION PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The chmnical rocke t  r e sea rch  program explores  t h e  engineer ing  sc i ence  
of propuls ion  €o r  t h e  spectrum of a n t i c i p a t e d  v e h i c l e  a p p l i c a t i o n s  ir icluding 
launch vehicle:; ,  upper s t a g e s  and s p a c e c r a f t .  The work covers  b a s i c  s t u d i e s  
and experiment:; such as measurements of chemical and phys ica l  propert  i e s  of 
p r o p e l l a n t s  ., i g n i t i o n  and combust i o n  phenomena, c l a s s i c a l  and non-eqtiilibriuni 
thermodynami- processes ,  s t u d i e s  of  f l u i d  mechanics ; gas  dynamics ; h e a t  
t r a n s f e r  and s o l i d  mechanics. Th i s  area a l s o  inc ludes  t h e  examinaticin of  
new m a t e r i a l s ,  p r o p e l l a n t s  o r  processes .  Analyses are made of t h e  func t ions  
a p iece  of pro.pulsion equlpment must do,  t h e  performance l e v e l s  t h a t  can be 
m e t  and,  i n  the broad c y c l e  e f f i c i e n c y  sense ,  t h e  cond i t ions  under wliich i t  
might b e s t  p r f o r m .  
f o r  f u r t h e r  work. 

Future  requirements  and new problem areas a r e  ic lent i f  iecl 

An expe rixnental engineer ing  program has been undertaken t o  bridg,e t h e  
t echno log ica l  gap between propuls ion  r e sea rch  and t h e  i n i t i a t i o n  of ntission 
o r i e n t e d  propuLsion system development. This  work involves  t h e  desiE,n, 
f a b r i c a t i o n  and t e s t  of model experimental  p ropuls ion  systems and sub- 
components to demonstrate t h e i r  engineer ing  p r a c t i c a l i t y .  These expctrimental 
system demon;trations w i l l  s i g n i f i c a n t l y  reduce t h e  engineer ing  cos t :  and 
development times r equ i r ed  t o  b r i n g  advanced propuls ion  systems t o  o p e r a t i o n a l  
s t a t u s  when €u tu re  programs r equ i r e .  They w i l l  aLso provide  miss ion  p lanners  
wi th  c l e a r l y  def ined  o p e r a t i o n a l  envelopes f o r  f u t u r e  propuls ion  systems. 
A d i r e c t  re:jult  of t h i s  work w i l l  be  p re l imina ry  engineer ing  s p e c i f i c  a t i o n s  
f o r  advanced systems wi th  des ign  c r i t e r i a  and f a b r i c a t i o n  process  d e t a i l .  
A by product: w i l l  be r e a l i s t i c  assessments  of p o t e n t i a l  development c o s t s  and 
schedules ,  and f a c i l i t y  and equipment requirements .  

SUMMARY OF RZSOURCES REQUIREMENTS : 
(Thousands of Do l l a r s )  

1964 1965 - 1966 

Support ing r e sea rch  and technology. ........ 
M - 1  engine p ro jec t . .  ....................... 
Large-solid-motor p ro jec t . .  ................ 
Small c:hem:ical p ropuls ion  f l i g h t  p ro jec t s . .  

Total  ....................................... 

$21,970 $24,762 <30,000 

15,000 --- --- 24,000 24,000 

30 30 i-- 

$46,000 363,792 j130,OOO - 



BASIS OF FUNgJEQUIREMENTS : 

Supporting Research and Technology 

Advanced engine design concepts for improving vehicle perfoimance with 
chemical propellants are being investigated for launch vehicle and upper 
stage application; the more exotic high energy propellants are being examined 
for use in spacecraft where high specific impulse offers significant ,deight 
savings. A liquid propellant experimental program is concentrating initially 
on spacecraft propulsion related to immediate future applications; it includes 
an advanced propulsion system designed for earth storable propellants and an 
extension of work on high performance propellant systems intended for use in 
upper stages, 

The solid propellant motor program includes research on nondestructive 
testing techniques for inspection and qualification of loaded motors, 
ignition and instability problems, thrust vector control systems, methods of 
combustion termination, and improved processing techniques. New require- 
ments under investigation are stop-restart capability, more accurate thrust 
alignment, arid improved predictability of propellant burning rate. An experi- 
mental engineering program will support the technology related to solid motor 
development. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY SOLAR AND CHEMICAL POWER ''ROGRAM 

PROGRAM OBJECTIVES -- AND JUSTIFICATION: 

The ;Solar and Chemical Power program provides research and technology 
necessary for the development of new and improved methods of solar anti 
chemical power generation for space applications. The program includes 
research Ion all elements of complete systems: (a) the energy collection 
equipment such as a solar collector or a reactant supply; (b) the ene.rgy 
conversion devices including solar cells, thermionic generators, turbo- 
machinery, fuel cells, etc.; (c) the energy storage unit such as a baitery 
or thermal energy storage device; and (d) power conditioning and power 
management equipment. 

All active space vehicles require electrical power f o r  the operazion of 
equipment, such as instruments, communication and data processing. For 
manned space missions, electric power is also required for additional func- 
tions such as life support and guidance for controlled reentry. Thus, this 
multi-disciplined program makes a direct and significant contribution to a 
broad cross-section of the national space program. 

SUMMARY OF --- RESOURCES REQUIREMENTS: 
(Thousands of Dollars) 

1964 1965 1966 

Supporting research and technology ... j14,OOO $13,745 j14,200 

Total.........,................... k14.000 $13,745 . a m  
BASIS OF FUNDREQUIREMENTS : 

Supporting Research and Technology 

Funds are required to support continuing research on improvement of 
solar-cell radiation resistance and calibration standards, lightweight 
solar-cell arrays, direct conversion of solar-to-electrical energy by new 
and improved thermionic and thermoelectric conversion techniques, ligitweight 
and accurate solar collectors, thermal heat storage materials anti contain- 
ment, gaseous dynamic system components, battery life extension and ciarge 
rate control, advanced high efficiency fuel cells and power distribution 
reliability. Research in NASA Installations, other government agencizs, 
universities, and industrial contractors all contribute to the Solar snd 
Chemical Power program. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF' --- ADVANCED RESEARCH AND TECHNOLOGY AERONAUTICS PROGRAM 

PROGRAM OBJECTICVES AND JUSTIFICATION: --- 
The pri.mai.-y r o l e  of t h e  Aeronautics program i s  t h a t  of conducting sc i en -  

t i f i c  r e s e a r c h  t o  improve t h e  e f f i c i e n c y ,  u t i l i t y ,  and s a f e t y  of a i r c r a f t .  
Continuing o v e r a l l  o b j e c t i v e s  of t h e  NASA a e r o n a u t i c a l  e f f o r t  i n  t h e  O f f i c e  
of Advanc:ed Research and Technology are: 

1. To e x e r c i s e  unbiased t e c h n i c a l  l eade r sh ip  i n  t h e  g e n e r a t i o n  of ad- 
vanced a i r c r a f t  concepts  . 

2. To :Seek t e c h n o l o g i c a l  advances which w i l l  permit  t h e  development of 
imp:coved a i r c r a f t  . 

3.  To provide r e s e a r c h  information t o  i n d u s t r y  f o r  t h e  design c'f new 
a i r ~ r a f  t . 

The con t inu ing  scope of t h e  NASA a e r o n a u t i c a l  r e s e a r c h  program inc luc8es  work 
i n  aerodynamic:;, s t r u c t u r e s ,  materials, and a i r  b r e a t h i n g  p ropu l s ion ,  t h e  
o p e r a t i o n a l  and s a f e t y  aspects a s s o c i a t e d  w i t h  t h e s e  d i s c i p l i n e s  and-, t o  
some extent: ,  e l e c t r o n i c s  and human f a c t o r s .  It  i s  t h e  e v o l u t i o n a r y  1,esearch 
i n  these  teci.mica1 d i s c i p l i n e s  t h a t  provides  t h e  fundamental knowledg,e needed 
t o  understand :the complex problems involved i n  t h e  design and c o n s t r u c t i o n  
of advanced a i :ccraf t .  Understanding of t h e s e  problems, i n  t u r n ,  aid:  i n  t h e  
de t e rmina t ion  of t h e  l i k e l y  d i r e c t i o n  of t echno log ica l  advances i n  t h e  f u t u r e .  
For example:, t h e  XV-5A fan-in-wing a i r c r a f t ,  t h e  t i l t  wing XC-142A V/STOL 
transport:, and t h e  v a r i a b l e  sweep concept f o r  t h e  F-111 o r i g i n a t e d  se:veral  
yea r s  ago as p:comising concepts as a r e s u l t  of NASA r e sea rch .  I n  thc: yea r s  
between 1:he f i r s t  i n d i c a t i o n  of t h e  v a l u e  of t h e  concept and t h e  f i m t  f l i g h t s  
of t h e  vehicle:; NASA aided i n  t h e  d e t a i l e d  formulat ion of t h e  c0ncept.s and i n  
substantiat:i:ig t h e  o v e r a l l  c a p a b i l i t i e s  of p r a c t i c a l  v e h i c l e s  based c m  t h e s e  
concepts ,, :Cia a d d i t i o n ,  NASA has conducted and w i l l  con t inue  ex tens i \ , e  wind 
tunnel  tests, :simulator programs, and f l i g h t  i n v e s t i g a t i o n s  us ing  a p ~ ~ r o p r i a t e  
t e s t -bed  a i r c r a f t  t o  s u b s t a n t i a t e  p r e d i c t e d  performance and o p e r a t i o n a l  
 characteristic:^ of such v e h i c l e s  and t o  a i d  i n  t h e  s o l u t i o n  of problc!ms of a 
developmental mature. I n  t h i s  r ega rd ,  advanced t e c h n i c a l  development: i n  sup- 
p o r t  of m i l i t a r y  and c i v i l  a i r c r a f t  procurement w i l l  con t inue  t o  be c:onductetl. 
This  work i:; performed i n  coope ra t ion  wi th  government sponsored c o n t r a c t o r s  
a t  t h e  r e q u e s t  of t h e  cognizant  government agencies .  
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Experiml2ntal r e s e a r c h  and development a i r c r a f t  and engineer ing- t .es t -  
p i l o t - p r o f i c  iency a i r c r a f t  cons idered  necessa ry  t o  c a r r y  ou t  and supliort  t h e  
ae ronau t i c s  e fEor t  are inc luded  under t h i s  program. 

SUMMARY OF --- RI~SOURCES REQUIKEMENTS: 
(Thousands of Doll;.rs) 

1964 1965 1966 

Support ing r e s e a r c h  and technology. .  .. $9,195 $7 , 887 $8,300 
X- 1 5 A  r e s e a r c h  a i r c r a f t . .  ............. 9 00 1,425 9 00 
S up er s on i c: t I: a n  s p o r  t .................. 16 , 000 
V/STOL a i r c r a f t  ....................... 2,879 2,850 2,000 
Hyper s o n i c  ram j e t  experiment .......... --- 3,125 5 , 000 

--- --- 10,000 XB-70/5;ST El ight  r e s e a r c h  p r o j e c t  ..... 

8,821 19 , 953 

T o t a l .  .............................. $42,200 

BASIS OF --- FUN11 REQUIREMENTS: 

Suppor t ing  Kesearch and Technology 

The Suppoi:ting Research and Technology program i n  Aeronaut ics  ir: FY 19661 
w i l l  incI.ude s t u d i e s  d i r e c t e d  toward improvement of  subsonic ,  supe r scn ic ,  and. 
hypersonic  x l r c r a f  t ,  f o r  example aerodynamic s t u d i e s  of means of improving 
t h e  effic:ienc:y of subsonic  t r a n s p o r t  a i r c r a f t  by de lay ing  t h e  drag  r i s e  due 
t o  c o m p r e s s i b i l i t y  e f f e c t s  a t  t r a n s o n i c  speeds;  s t u d i e s  o f  new s t r u c t u r a l  
des ign  concepts  r equ i r ed  t o  f a b r i c a t e  r e l i a b l e  l i gh twe igh t  s t r u c t u r e s  s u i t -  
a b l e  f o r  long i i f e t i m e s  under h igh  temperature  cond i t ions ,  f o r  supe r son ic  an&. 
hypers0ni.c a;.rcraf t ;  s t u d i e s  of a i r - b r e a t h i n g  p ropu l s ion  c.ycles and engine  
component.s t:o i n c r e a s e  e f f i c i e n c y  and permi t  t h e  des ign  of! e f f i c i e n t  i i g h t -  
weight engines  f o r  V/STOL a i r c r a f t ,  supe r son ic  t r a n s p o r t ,  and hyperscnic  a i r -  
c r a f t ;  s t u d i e s  of manned hypersonic  a i r - b r e a t h i n g  v e h i c l e s  which have t h e  
p o t e n t i a l  ofi p rovid ing  hypersonic  reconnaissance  c a p a b i l i t . i e s ,  hypersonic  
t r a n s p o r t ,  arid r ecove rab le  hypersonic  a i r - b r e a t h i n g  launch v e h i c l e s ;  and 
s t u d i e s  d i r e c t e d  toward improving f l i g h t  s a f e t y  and i n c r e a s i n g  operat iona.1 
f l e x i b i l i t y  of  p r e s e n t  and proposed a i r c r a f t ,  e s p e c i a l l y  under a s v e r s e  o r  
"al l -weather"  f l i g h t  cond i t ions .  

X- 15 Kesearch A i r c r a f t  

The N A S A - A i r  Force-Navy Research Ai rp lane  Committee e a r l y  i n  1964 de-  
c ided  t h a t  t h e  X - 1 5  a i r c r a f t  should be  used t o  o b t a i n  a d d i t i o n a l  b a s i c  
r e s e a r c h  in fomia t ion  ( e s p e c i a l l y  i n  t h e  areas of a i r - b r e a t h i n g  p ropu l s ion ,  
aerodynamics, and s t r u c t u r e s )  f o r  t h e  nex t  l o g i c a l  s t e p  i n  our  f l i g h t  
r e sea rch  program--manned, maneuverable hypersonic  c r u i s e  f l i g h t .  This  de-  
c i s i o n  was based on t h e  f a c t  t h a t  t h e  X - 1 5  a i r c r a f t  are t h e  oniy  v e h i c l e s  
a v a i l a b l e  t c  otl:ain t h i s  in format ion .  It  i s  a n t i c i p a t e d  t h a t  a d d i t i o n  oE 
t h e s e  t a s k s  t o  t h e  program w i l l  r e q u i r e  X - 1 5  f l i g h t  tes ts  a t  l e a s t  through 
ca l enda r  year  1968. 
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One of t h e  t h r e e  X - 1 5  a i r p l a n e s  t o  b e  used i n  t h i s  program has bcen 
modif ied,  fo l lowing  an acc iden t  i n  1962, t o  i n c r e a s e  i t s  speed poten t i . a l  
from i t s  o r i g i n a l  c a p a b i l i t y  of Mach number 6 t o  Mach number 8. The h ighe r  
speeds wi .11  b e  requi red  f o r  t h e  Hypersonic R a m j e t  Experiment and f o r  ri tudies 
of hypersonic: a i r c r a f t  s t r u c t u r e s .  The increased  speed c a p a b i l i t y  can a l s o  
be exchanged f o r  increased  f l i g h t  d u r a t i o n  a t  Mach numbers of 6 and bc:low, 
when t h i s  i s  necessdry,  f o r  c e r t a i n  tests such as those  r equ i r ed  f o r  aero-  
dynamic hea t  t r a n s f e r  s t u d i e s .  

Supersonic  Transpor t  

The NASA r o l e  i n  the n a t i o n a l  supe r son ic - t r anspor t  p r o j e c t  i s  t o  pro- 
v i d e  t h e  r e sea rch  information r equ i r ed  f o r  t h e  p r o j e c t  on a t i m e l y  bas is .  
During FY 1966, NASA w i l l  expand i t s  programs i n  t h e  areas of propuls ion ,  
aerodynamic eEf ic iency ,  dynamic s t a b i l i t y ,  no i se ,  s o n i c  boom, and s t n c t u r a l  
materials,  Xi1 t h e  area of ope ra t ing  problems, j o i n t  NASA-FAA s t u d i e s  of 
s imula ted  a i r  t r a f f i c  c o n t r o l  problems f o r  supersonic  t r a n s p o r t s  w i l l  be con- 
t inued  t o  det:ennine t h e  e f f e c t s  of p r e s e n t  and proposed air .  t r a f f i c  c c n t r o l  
systems on dc::;ign requirements  and ope ra t ing  techniques f o r  t h e  a i r p l s n e s .  

F l i g h t  t:esl:s w i l l  a l s o  be  conducted u t i l i z i n g  special1.y modif ied j e t  
t r a n s p o r t s  now owned by t h e  NASA o r  t o  be leased ,  t o  d e f i n e  t h e  d e s i r e d  
handl ing  quaI .~ i t ies  under normal and emergency cond i t ions ,  t.o d e f i n e  t k  e 
he igh t  contro.1 requirements  i n  f l a r e  and landing,  and t o  review t h e  r equ i r e -  
ments f o r  airwoi:thiness test procedures .  

V/STOL A i r c r a f t  

I n  Fk' 1406, g r e a t e r  a t t e n t i o n  w i l l  be given t o  t h e  p o t e n t i a l  of V/STOL 
a i r c r a f t  f o r  c i v i l  a p p l i c a t i o n s .  S p e c i a l  emphasis w i l l  be p laced  on pro- 
v i d i n g  design and o p e r a t i o n a l  in format ion  r equ i r ed  i n  t h e  development of 
V/STOL s h o r t - h a u l  a i r c r a f t  t o  s a t i s f y  i n c r e a s i n g  t r a n s p o r t a t i o n  needs i n  
congested,  high1.y developed areas. Research w i l l  cont inue  on hig'n speed 
V/STOL a i r c r a f t  cons ide r ing  such problems as engine h o t  gas  r e i n g e s t i o n ,  of 
p a r t i c u l a r  cclricern f o r  je t  V/STOL des igns .  F l i g h t  r e sea rch  u t i l i z i n g  vari-. 
a b l e  s t a b i l i t y  V/STOL r e sea rch  a i r c r a f t  w i l l  cont inue  w i t h  t h e  o b j e c t i v e  of 
de f in ing  rnininiuni and optimum requirements  f o r  V/STOL handl ing q u a l i t i e s  and 
c o n t r o l ,  under. v i s u a l  f l i g h t  r e g u l a t i o n  as w e l l  as instrument  f l i g h t  regula-  
t i o n  cond i t ions .  These programs w i l l  be  supplemented wi th  ground based 
r e sea rch  u t i l i z i n g  a six-degree-of-freedom s imula to r  and wi th  r e s u l t s  from 
f l i g h t  eva lua t ions  of s p e c i f i c  m i l i t a r y  a i r c r a f t  (e .g . ,  t h e  XC-14.1A t i l t-  
wing, X - 1 9 A  t i  I t -prop ,  and XV-5A l i f t - f a n  v e h i c l e s ) .  

Hypersonic R a m j e t  Experiment 

This  p r o j e c t  seeks  t h e  even tua l  c o n s t r u c t i o n  of a r e sea rch  t e s t  e i g i n e ,  
and f l i g h t  on t h e  X - 1 5  a i r p l a n e  t o  provide information on r amje t s  o p e r s t i n g  
i n  a speed rarige from Mach number 3 t o  Mach number 8, as a means of adtanci.ng 
the  technology cf  a i r - b r e a t h i n g  propuls ion .  The ramjet power-plant,  w i t h  
which g r e a t  aavantages i n  reduced weight and improved f l i g h t  e f f i c i e n c y  a r e  
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fo re seen ,  i s  expected t o  be u s e f u l  f o r  hypersonic  t r a n s p o r t  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  f l y i n g  w i t h i n  t h e  atmosphere. During t h e  f i r s t  phase 
of t h e  program:, which w a s  s t a r t e d  i n  FY 1965 and w i l l  con t inue  during FY 19661, 
s e l e c t e d  coni-ractors  are performing independent s t u d i e s  t o  e s t a b l i s h  t e c h n i c a l  
concepts  anti accomplish p re l imina ry  des igns .  These s t u d i e s  c o n s i s t  p r i m a r i l y  
of ana lyses  such  as engine c y c l e ,  i n l e t  aerodynamics, and combustor and 
nozz le  aeroclynzunics, w i th  some s u b s t a n t i a t i n g  l abora to ry  e f f o r t .  Evalua t ion  
of  t h e  propo:;a;.s r e s u l t i n g  from t h e s e  s t u d i e s  w i l l  p rovide  t h e  b a s i s  f o r  a 
dec i s ion  on t h e  con t inua t ion  of t h e  p r o j e c t  i n t o  a l a t e r  phase i? which t h e  
c o n s t r u c t i o n  of t h e  engine would be funded. 

XB-70/SST F l i g h t  Research Program 

This  program i s  designed t o  o b t a i n  advanced r e s e a r c h  informat ion  i n  t h e  
b a s i c  prcbleni areas r e l a t e d  t o  l a r g e  supe r son ic  a i r c r a f t  and t o  provide  re- 
sea rch  inforniat.ion and advanced technology f o r  t h e  design,  development, con- 
s t r u c t i o n ,  arid f l i g h t  test of t h e  American supe r son ic  t r a n s p o r t .  The f i r s t  
phase of t he  program, which began i n  FY 1963, c o n s i s t e d  of i n s t a l l a t i o n  of 
ins t rumenta t ior ,  i n  t h e  two XB-70A a i r c r a f t  dur ing  manufacture  and t h e  ac-  
q u i s i t i o n ,  r educ t ion ,  and a n a l y s i s  of c e r t a i n  d a t a  obta ined  dur ing  t h e  USAF 
f l i g h t  t e s t  program. The second phase,  beginning i n  FY 1966, w i l l  consis t .  
of  cont inua t ion  and expansion of t h e  i n i t i a l  NASA program and t h e  i n i t i a t i o n  
of s e v e r a l  a c d i t i o n a l  t a sks ,  such as a e r o t h e r m o e l a s t i c i t y  r e sea rch ,  which 
could no t  be  accommodated dur ing  t h e  USAF program. NASA w i l l  fund a l l  of 
t h e  c o s t s  a s s o c i a t e d  w i t h  t h e  NASA XB--/O/SST F l i g h t  Research Program, in-  
c lud ing  t h e  c o s t  of  o p e r a t i n g  one XB-70 a i r c r a f t .  This  program ..s o b t a i n i n g  
r e s u l t s  whict  a r e  u s e f u l  TO t h e  Fede ra l  Avia t ion  Agency i n  i t s  r o l e  a3 man- 
age r  of t h e  Lni ted  S t a t e s  Supersonic  Transpor t  program; t h e  FAA :.s k e > t  in -  
formed on the  p rogres s  of t h e  program on a con t inu ing  b a s i s .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF TRACKING AND DATA ACQUISITION TRACKING AND DATA ACQUIS'LTION PROGRAM. --- - 
PROGRAM OBJECTIVES AND JUSTIFICATION : --- 

The purpose of t h i s  Program i s  t o  provide t r a c k i n g  and d a t a  a c q u i s i t i o n  
support  t o  meet t h e  requirements  of f l i g h t  p r o j e c t s .  Responsive and e f f i c i e n t  
support  i s  provided f o r  a l l  NASA p r o j e c t s ,  and as  mutual ly  ag reed ,  f o r  
p r o j e c t s  of t h e  Department of Defense, o the r  government agenc ie s ,  u n i v e r s i t i e s ,  
p r i v a t e  co8rporat: ions,  i n t e r n a t i o n a l  o r g a n i z a t i o n s ,  and o the r  c o u n t r i e s  engaged 
i n  mutual research  endeavors.  

Support  i s  provided f o r  manned and unmanned f l i g h t s ;  f o r  s p a c e c r a f t ,  
launch vehiclcms, sounding r o c k e t s ,  and r e sea rch  a i r c ra f t ;  f o r  eart:h o r 3 i t a l  
and sub-orb i tz  1 miss ions ,  lunar  and p l ane ta ry  miss ions ,  and space probes.  

Types of su.pport provided inc lude  t r a c k i n g  t o  determine t h e  p o s i t i o n  
and t r a j e c t o r y  of v e h i c l e s  i n  space ,  a c q u i s i t i o n  of da t a  from s c i e n t i f i c  
experiments  and on the  engineer ing  performance of s p a c e c r a f t  and launch 
v e h i c l e  systems , t ransmiss ion  of commands from ground s t a t i o n s  t o  spacecraf ' t  , 
communication of in format ion  between v a r i o u s  ground f a c i l i t i e s  and mission 
c o n t r o l  c e n t e r s ,  and process ing  of t he  d a t a  acqui red  from t h e  space ve2 ic l e s .  
Without t h i s  %.i ta1 suppor t ,  t he  NASA space r e sea rch  program would not  b e  
poss ib l e .  

Tracking and data  a c q u i s i t i o n  suppor t  i s  provided by a world-wide 
network of ground s t a t i o n s  ( inc lud ing  Department of Defense s t a t i o n s  and 
instrumented s h i p s ) ,  and by g e n e r a l  purpose f a c i l i t i e s  i n  launch a r e a s .  These 
s t a t i o n s  a r e  l inked toge the r  by a network of ground communication!; whizh 
provides  the  r ea l - t ime  informat ion  necessary  f o r  c r i t i c a l  dec i s ions .  
F a c i l i t i e s  a l s o  a r e  provided t o  process  i n t o  meaningful form the  large amounts 
of d a t a  which a r e  c o l l e c t e d  from f l i g h t  p r o j e c t s .  

Tracking and da ta  a c q u i s i t i o n  f a c i l i t i e s  are used f o r  support  of Zurrent 
missions.  A t  t h e  same t ime,  they must be augmented t o  meet the  requirzments  
of miss ions  i n  t he  immediate f u t u r e ,  Concurrent ly ,  planning m u s t  proczed f o r  
p r o j e c t s  which a r e  even f u r t h e r  i n  t h e  f u t u r e ,  and equipment and techniques,  
m u s t  be develcped t o  a s s u r e  a sound t echno log ica l  approach f o r  t h e  sup?or t  of 
t h e  more complex mission requirements  of t he  next  gene ra t ion ,  



SUMMARY OF REXOIJRCES REQUIREMENTS : --- 
(Thousands of Do l l a r s )  

1966 -- 1964 1965 

Operat ions. .  ........................... $78,131 $102,819 $129,300 
Equipmen,t .............................. 103,326 157,248 102,400 
Supporting r e sea rch  and technology. .... 12,890 14,683 14,500 

Tota l  ................................ $274.750 $246.200 

BASIS OF FUND RE:QUIREMENTS: --- 
Opera t ions  

Funds are r equ i r ed  f o r  t h e  ope ra t ion  and maintenance of t h e  world-wide 
t r a c k i n g  and d a t a  a c q u i s i t i o n  f a c i l i t i e s .  The ope ra t ions  program f o r  FY 1966 
r e f l e c t s  t h e  inc reased  a c t i v i t y  r equ i r ed  t o  suppor t  the more complex f l i g h t  
miss ions  which w i l l  occur  dur ing  t h e  per iod.  New f a c i l i t i e s ,  funded i 2  p r i o r  
y e a r s ,  are beconing o p e r a t i o n a l  and e x i s t i n g  f a c i l i t i e s  are be ing  augmsnted 
wi th  equipment t o  m e e t  t he  requirements  of upcoming p r o j e c t s ,  A d d i t i o i a l  
personnel  and l o g i s t i c s  must: be provided t o  ope ra t e  and main ta in  t h e  n2w 
f a c i l i t i e s  and equipment. 

Equipment 

Equipment must be procured and f a c i l i t i e s  must be modified t o  meet the  
t r a c k i n g  and da ta  a c q u i s i t i o n  support  requirements  of forthcoming f l i g h t  
p r o j e c t s .  Funds requi red  f o r  t h i s  purpose w i l l  decrease  i n  FY 1966 p r imar i ly  
because th'e l a r g e  procurements necessary  t o  m e e t  t h e  s t r i n g e n t  suppor t  
requirements  of t h e  Apollo Program were i n i t i a t e d  wi th  FY 1964 and FY 1965 
funds.  FY 1966 funds w i l l  be requi red  t o  cont inue  these  procurements,  and 
a l s o  t o  provide t h e  many and v a r i e d  equipments which a r e  necessary  f o r  
suppor t  of thle complex unmanned miss ions  scheduled t o  occur  i n  t h e  196'1- 1968 
t i m e  per iod.  

Support ing Research and T e c h n o l o a  

Support ing Research and Technology i s  the  a c t i v i t y  whereby the  0f ; i ice  of  
Tracking and Da ta  Acquis i t ion  develops a technology of advanced sys t em! ; ,  
components and techniques  which are then used t o  implement t h e  v a r i o u s  networks 
t o  meet the  requirements  of new f l i g h t  p r o j e c t s .  The program f o r  FY 1966 w i l l  
emphasize system i n t e g r a t i o n  of t he  new equipment developed i n  r e c e n t  y e a r s ,  
d i r e c t  i nc reased  a t t e n t i o n  toward d a t a  handl ing  and process ing  techniques ,  
and expand the  e f f o r t  i n  the  a r e a  of complementary s p a c e c r a f t  equipment:. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY 

OFFICE OF TECHNOLOGY UTILIZATION TECHNOLOGY UTILIZATION PROGRA? 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The prirnairy objective of the Technology Utilization Program is to pro- 
vide for the widest practical and appropriate dissemination to industry of 
information concerning NASA activities and their results. The NASA program 
offers U. S .  industry unique opportunities to improve existing industrial 
techniques and to develop new products and methods. It is the purpose of 
Technology I1i:ilization to assist in identifying quickly these many opportuni- 
ties and to :insure their expeditious dissemination for the benefit of 
American inclust:ry, and ultimately the individual U. S. citizen. Technology 
Utilizati,on also includes projects to study and evaluate those f.3ctors which 
will improve our understanding of the implications of the space program. 

SUMMARY OF KICSOURCES REQUIREMENTS : 
(Thousands of Dollars) 

1964 -- 1965 1966 

Technology utilization...................... $3,500 $4,7! iO $5,000 

BASIS OF FUND REQUIREMENTS: 

One of the important elements of the technology utilization program is 
the identification and reporting of new technology resulting from NASA 
activities. This is accomplished primarily by NASA personnel but in certain 
circumstances Ely specialists from research institutes, universities and 
industry. Included in this effort is a continuing state-of-the-art survey 
organized around broad scientific areas and disciplines. 
reports of reported innovations possessing industrial potential are prepared 
by a number cf industrial research institutes and disseminated for cowidera- 
tion and possible adaption by industry. 

Commercially oriented 

In addition to the normal method of dissemination via libraries and mail- 
ing lists, seven pilot projects in regional information dissemination are 
being supportec. These dissemination centers, in most instances, are operated 
by universities. Center personnel review, interpret and convert new technology 
to the industrial needs of participating organizations. The Midwest Research 
Institute (MF.1) pilot project, initiated in early FY 1962, is now serving 
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more than  lOCl0 f i rms .  The Aerospace Research Appl ica t ions  Center (AR4C) 
p r o j e c t  i s  ncw nea r ing  t h e  end of i t s  second year  of opera t ion .  This  c e n t e r  
charges  companies a membership f e e  f o r  t h e  s e r v i c e s  t h e  c e n t e r  o f f e r s ,  A l l  
but  two of t h e  o r i g i n a l  29 member companies have renewed t h e i r  member3hips 
wi th  ARAC and t h e  c e n t e r  has  cons iderably  expanded i t s  enrollment: i n  :he 
second year .  During FY 1964, f i v e  c e n t e r s  i n  a d d i t i o n  t o  MRI and ARA: were 
e s t ab l i shed .  These are a t  Wayne S t a t e  Un ive r s i ty  ( D e t r o i t ) ,  t h e  U n i v m s i t y  
of P i t t sbu rgh ,  Un ive r s i ty  of Maryland, t h e  North Caro l ina  Science and Tech- 
nology Research Center and Southeas te rn  S t a t e  Col lege (Durant, Oklahoma). 
A l l  seven c e n t e r s  a r e  p i l o t  programs, designed t o  implement those  elements 
appropr i a t e  t o  t h e  i n d u s t r i a l  needs of  t h e i r  r e s p e c t i v e  a reas .  It i s  planned 
t h a t  s e v e r a l  new p i l o t  programs w i l l  be s t a r t e d  wi th  FY 1966 funds. 

Beginning i n  f i s c a l  yea r s  1962 and 1963, a number of un ive r s i t i e .3  
rece ived  g r a n t s  f o r  r e sea rch  i n  t h e  management of  r e sea rch  and develoinnent. 
S tud ie s  underway inc lude  r e sea rch  i n  t h e  process  of s c i e n t i f i c  i nqu iy r ,  com- 
plex problem so lv ing ,  c o n t r a c t i n g  systems and procedures ,  p ro j ec t  maniigement, 
c o s t  e s t ima t ion  and budgeting. 

S tud ie s  of t h e  impact of  t h e  space program upon t h e  n a t i o n a l  ecoiiomy 
p a r t i c u l a r l y  with r e s p e c t  t o  i t s  e f f e c t  upon t h e  d i f f e r e n t  geograph ic ,  
i n d u s t r i a l ,  a d  c i v i l i a n  s e c t o r s  of t he  economy; on n a t i o n a l  economic growth: 
and upon t h e  a l l o c a t i o n  of s c i e n t i f i c  and engineer ing  manpower have Ileen 
sponsored by t h i s  program. A s tudy  r e c e n t l y  s t a r t e d  a t  t h e  Un ive r s i ty  of 
C a l i f o r n i a ,  Los Angeles,  i s  a t tempt ing  t o  ana lyze  t h e  s h i f t i n g  geographic  
p a t t e r n s  of primary, f i r s t  and second t i e r  con t r ac t ing .  Another studJr funded 
a t  Washington Un ive r s i ty  (St. Louis) a t t empt s  t o  ana lyze  t h e  n a t i o n a l  impact 
of governmental spending wi th  p a r t i c u l a r  emphasis being l a i d  upon var : .a t ions 
of t h e  l e v e l  and composition of t h e s e  expendi tures .  

The impact of  expendi tures  i s  being s t u d i e d  i n  both an empi r i ca l  and a 
q u a l i t a t i v e  sense  t o  l e a r n  of t h e  types  of magnitude of t h e  community 
problems c rea t ed  by the  space c e n t e r  bui ld-up i n  t h e  Cape Kennedy a r e a .  I n  
another  case ,  expendi tures  have s t imu la t ed  r a p i d  growth of a majcr s c : . e n t i f i c  
l abora to ry  i n  Boulder, Colorado. Many changes i n  t h e  economic base ol' t h e  
community, popula t ion ,  and l o c a l  a t t i t u d e s  have r e s u l t e d .  A s tudy  noli under- 
way a t  t he  Univcersity of Colorado w i l l  ana lyze  t h e s e  changes i n  cons i t le rab le  
depth.  

It i s  t o  be emphasized t h a t  t h e  Technology U t i l i z a t i o n  Program at: i t s  
p resen t  s t a g e  i .s  s t i l l  very  much an  experimental  program. Future  plarls, 
t h e r e f o r e ,  w i l l  be based upon review and assessment of every phase of  t h e  
p re sen t  Technology U t i l i z a t i o n  Program. Future  p l ans  a l s o  c a l l  f o r  febasi- 
b i l i t y  s t u d i e s  of t h e  numerous a d d i t i o n a l  i d e a s  genera ted  by t h e  Progi.am, 
ideas  which oEfer  promising new avenues whereby new sc i ence  and technology 
emanating f r a n  irhe space program can be more r e a d i l y  t r a n s f e r r e d  t o  t h e  
non-space cmnun i ty .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION BILL 

CONSTRUCTION OF FACILITIES 

For atlvancv platiiit~ig, tlcsign, and construct,ion of faciliticas for 
t lw Satiotial Avroiiaittics and Spacc Arliiiiriistratioii anti f o r  i l i ( ~  
acquisitioii or cotit l~~i i i i i i~t ioir  of rval propcbrty, as aut,tiorixotI by law, 
[JZC;2,XX0,5OOl $;/,,iC:O,OOO, to rrrriain availablc: until (:xpcmdc:tl. 

I..S.C. Z @ l .  ut sy., 5 0  r'.S.C. le51-16'0, 5 1 1 - 5 1 5 ;  Intlepenrlent 
0flirr.s ' 1  ppropricit ion Act, 196,5; addilional aicthorizing legislation lo 
h i ,  proposed.) 
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CONSTRUCTION OF FACILITIES 

Program and Financing ( i n  thousands of d o l l a r s )  - Continued 

Available t o  f inance  new budget 
plans ............................ 

Unobligated balance t r ans fe r r ed  
from "Research and development" 
( 7 7  S t a t .  4 3 9 ) . . . . . . . . . . , . . . . . . . . .  

Unobligated balance t r ans fe r r ed  t o  
"Research and development" 
(76 S ta t .  731) and (75 S ta t .  355). 

Unobligated balance ava i l ab le ,  end 
of year ,  f o r  completion of p r i o r  
year budget plans.............o... 

New o b l i g a t i o n a l  au tho r i ty , . ,  .... 
New ob l iga t iona l  au tho r i ty :  

Appropriation.....,... ............. 
Transferred from: 

"Re search and development" 

"Admini s tr a t ive  opera t ions'! 
(77 S ta t .  4 3 9 ) . . . . . . . . . . . . . . . . . . .  

(77 S t a t ,  439)i*iSi.**i'...i..... 

0 

w 
-J Appropriation (adiusted)........ 
-- 

1964 

-15,797 

-1,779 

15,472 

...... 
713,346 

680,000 

20,046 

13,300 

713.346 

ludget Plan 

1965 

...... 

...... 

...... 

. . * . . e  

262 , 880 

262,880 

...... 
* . a + . *  

262.880 

1956 

...... 

...... 

...... 

. . e . * .  

74,700 

74,700 

...... 

...... 
74,700 

Ob1 iga t i ons 

1964 

-15,797 

...... 
15,472 

544,791 

713,346 

680,000 

20,046 

13,300 

713,346 

...... 
-1,779 

...... 
147,253 

262,880 

262,880 

...... 

...... 

262 880 

1966 -- 

...... 

...... 

...... 
50,353 

74 , 700 

74 , 700 

...... 

...... 
74 ~ 700 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SIIW.ELY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCArION 
----I - 

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

Loca t i cln _---- 

Ames Research Center . .  .......... 
E l e c t r o n i c s  FLesearch Center . .  ... 
F li gh t Re sea r ch  Cen t e r .......... 
Goddard Space F l i g h t  C e n t e r , .  ... 
Je t  Propuls ion Laboratory. .  ..... 

NASA.......................... 
Langley Research Center. .  ....... 
L e w i s  Research Center . .  ......... 
Manned Spacec ra f t  Center. .  ...... 
Marshal l  Space F l i g h t  Center . .  .. 
M i  ch oud I' lanic . ,, ................. 
M i s s i s s i p p i  'rest: F a c i l i t y . .  ..... 
Nuclear Etocket Development 

S t a t i o n .  ....................... 
Various Locations.. ............. 
Wa 1 lops  S t a t  i. on. ................ 
F a c i l i t y  Planning and D e s i g d . .  

John F. K.ennc!dy Space Center , 

T o t a l  I?lan.. .................. 

- l/Amounts appropr i a t ed  i n  f i s c a l  

F i s c a l  Year 
1964 

$11,580 
4 ,820 
2 ,495 

17 , 182 
3 ,243 

284 , 690 

20 , 468 
36 , 142 
30 ,081 

9 ,058  
96 , 163 

9 ,943 

4,190 
184,820 

575 
- 

$715,450 

F i s c a l  Year 
1965 

$5 ,730 
10,050 

1 ,791  
3 ,620 

89 ,073  

2 ,055  
24  , 443 
15 ,000 

6 , 313 
54,182 

4 ,575 

44,299 
1 , 749 

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

$2,749 
10,000 

2,400 

8 ,595  
8 , 250 

867 
4,400 
4 :  776 

30U 
2 :  1 2 1  

21: 694 
1 , 0 4 8  - 7 , 5 0 0  

$74 700 =k== 

yea r  1964 and 1965 are r e f l e c t e d  by l o c a t i o n .  

A geographic l o c a t i o n  of NASA i n s t a l l a t i o n s  i s  shown on t h e  fol:,owing page. 
I n s t a l l a t i o n s  f o r  which c o n s t r u c t i o n  p r o j e c t s  a r e  requested i n  !:he f i s c a l .  
y e a r  1966 budget are  i d e n t i f i e d .  

CF 5 



N A T I O N A L  A E R O N A U T  ICs A N D  S P A C E  A D M I N I S T R A T I O N  

I NST A L L A T  ION MISSION P E R  S O N  NE L S T  RE NGT H 

NASA PERSONNEL (End of Year) 
Laboratory research in aerodynamics, thermodynamics materials, CONTRACTOR AND OTHER PERSONNEL 

structures, guidance and control, space sciences, environ- 
TOTAL ALL PERSONNEL 

CONSTRUCTION OF FACILITIES 

___ 
F Y  1964 FY 1965 FY 1966 

2204 2205 2205 
292 350 3 78 
2496 2555 2583 

L A N D  
mental biology, life detection, life synthesis, human factors,. 
and fundamental physics and chemistry; project management of 
unmanned space-f light projects (Scientific probes and satel- 

- NASA-OWNED ~~- 
OTHER COVERNMENT 

NO. ACRES 

115 
120 lites); development of scientific-experiment payloads for 

spaceflight projects managed at Ames and elsewhere. 
NOM-FEDERAL (Leases, easements) 

PROJECT LINE ITEY 

- -  

Systems Engineering Facility 

~~ n- ~ 

A L L  O T H E R  P R O J E C T S  I 

TOTAL L W D  

TOTAL CAPITAL INVEST1 I llncludina NASA-Owned L a d )  /as o f  June 30. 19hl 

315 

COG N I Z A N l  
OFFICE 

OSSA 

o\ I 

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS A R E  OBSOLETE. 

:Y is59 THRU FY 1966 
CURRENT YEAR (Estimated) + 

2,749.0 

9600 I 

48,931.0 I 2,749.0 

IT I I f  155,427.0 
I 

CUTURE YEARS 
(Esrimded) 

T O T A L  
A L L  YEARS 
I E r t h e d J  

2,845.0 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

INSTALLAT ION MISSION 

The mission of the Electronics Research Center i s  t o  increase 
the agency's capabi l i ty  i n  space electronics  by providing the 
knowledge and advanced technology needed t o  overcome deficien-p 
c ies  i n  electronic systems and components. The Center orga- 

CONSTRUCTION OF FACILITIES 

t-- 25 __ 250 5 50 

TOTAL ALL PERSONNEL 25 250 550 

- 
Z PERSONNEL ( E n d o f  Y e w )  -- - __ __ - . 

CONTRACTOR AND OTHER PERSONNEL - - 
' L A N D  NO. ACRES 

- 

1 (Including NASA-Owned Land) (as of June 30, 1 9 6 4  

nating nationwide research e f f o r t s  and sponsoring electronics 
research conducted by industry, univers i t ies ,  and private 
ins t i tu t ions  

~ - - - 

TOTAL LWD - 
TOTAL CAPITAL INVESTMENT - 

PROJECT LINE ITEM 

Space Guidance Laboratory 
Optical Communications Laboratory 
Microwave Radiation Laboratory 
Center Support Fac i l i t i e s  (Second Phase) 

I- 

COGNIZANT 
OFFICE 

OART 
OART 
OART 
OART 

:Y is59 THRU 
CURRENT YEAR 

110.0 
98.0 

100.0 
85.0 

FY 1966 
(Est imated)  

-0- 1 4,010.0 

1:; 1 2,198.0 3,100.0 - 0- 1,085.0 

3,900 .O 
2,100.0 
3,000.0 
1 , 000.0 

NASA FORM 1029 (REV.  NOV 641 PREViOUS EDlTiONS ARE OBSOLETE 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

P E R S O N N E L  S T R E N G T H  INSTALLATION MISSION 

N A S A  PERSONNEL (End of Year)  

This Center conducts research i n  and evaluates problems of 
manned space f l i g h t ,  both within and outside the atmosphere. 

CONTRACTOR A N D  OTHER PERSONNEL 

TOTAL ALL PERSOMNEL 

CONSTRUCTION OF FACILITIES 

FY is64 F Y  i s 6 5  FY 1966 
619 619 619 
188 188 220 
807 807 839 

The work includes e f f o r t  on problems of takeoff and landing, L A N D  

entry- t o  verify predicted charac te r i s t ics  and to  ident i fy  
unexpected problems i n  actual f l igh t .  

NO. ACRES 

PROJECT LIME ITEY 

i NOW-FEOERAL (Leases .  easements)  

tl --- w --__- ~p 

oo A L L  O T H E R  P R O J E C T S  

--- 

TOTALS 

TOTAL CAPITAL INVESTMENT 

I OTHER GOVERNMENT AGENCY-OWNED I 171  

27,116.0 I (Including N, 

C O G N I Z A N T  
OFFICE 

'Y 1959 T H R U  
C U R R E N T  Y E A R  

I 6.137.0 

, . ~ . ,  . 

FY 1966 
(Est imaied)  

/ 1 
F U T U R E  YEARS 

( E s t i m d e d )  
TOTAL 

A L L  Y E A R S  
(Est imated)  

NASA FORM 1029 (REV. NOV 64) P R E V I O U S  EDITIONS A R E  OBSOLETE. 



N A T I O N A L  A E R O N A U T  I C s  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

INSTALLATION MISSION 

This Center i s  responsible for  complete development of 
unmanned sounding rockets and orbi t ing spacecraft experiments 

v- 
P E R S O N N E L  S T R E N G T H  _ _ ~ - -  

NASA PERSONNEL [End of - __--- 
CONTRACTOR AND OTHER PERSONNEL 

6,035 I 6,045 
L A N D  NO. ACRES 

NASA Space Science Data Center 

U t i l i t y  Ins ta l la t ions  

o rb i t  i n  cislunar space (region between the ear th  and the 
moon). In  addition, the Center manages NASA's Delta rocket 
and two world-wide tracking, data acquisit ion and data 
reduction networks. 

OSSA 

OSSA 

, OTHER AGENCY-oWNED ~- 652 
I - 0- 

T O T A L  LAND 1,182 
TOTAL CAPITAL INVESTMENT 

NoN-FEDERAL (Leases,  easements) 

118,739.0 
(lncludmg NASA-Owned Land) (as of lune 30,  1 9  64 ) 

' Y  1959 THRU 
CURRENT YEAR 

120.0 

45.0 

I 

I 80.157.9 \D A L L  O T H E R  P R O J E C T S  

FY 1966 
( E  s t i d e d )  

2,000.0 

400.0 

T O T A L  
rUTURE YEARS ALL YEARS 

( E  st imat e d )  c (E  s t i m d e d )  

2,120.0 - 0- 
-0- ' 445.0 

i 
I 

N A S A  &M 1029 ( R E V .  NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

INSTALLAT ION MISSION 

The J e t  Propuls ion Laboratory (JPL) i s  a government-owned 
r e sea rch  and development f a c i l i t y ,  operated f o r  NASA by t h e  
C a l i f o r n i a  I n s t i t u t e  of Technology. The Laboratory c a r r i e s  
ou t  r e s e a r c h  programs and unmanned luna r  and p l a n e t a r y  space 

development and experimental  engineering i n v e s t i g a t i o n s  t o  

program. P resen t  f l i g h t  programs include Ranger, Mariner, 

p r o j e c t s  f o r  NASA, and conceives and executes  advanced 

f u r t h e r  t he  technology required f o r  t he  n a t i o n ' s  space 

CONSTRUCTION OF FACILITIES 

P E R S O N N E L  S T R E N G T H  F Y  19 64 F Y  19 65 F Y  19 66 
JPL PERSONNEL (End of Year) . 4,222 4,100 4.000 
CONTRACTOR AND OTHER PERSONNEL 9 83 947 884 

TOTAL ALLPERSONNEL 5 205 5 047 4 884 
L A N D  NO. ACRES _ _  ~ 

N ASA-OW NED 145.9 
~~~~ ~~~ 412215.2- - OTHER GOVERNMENT ~~ AGENCY-OWNED 

NON-FEDERA L (Leases .  easements)  

TOTAL LAND 41,361.1 
TOTAL CAPITAL INVESTMENT Surveyor, and Voyager. 

-. 

PROJECT LINE ITEM 

A ! - L  O T H E R  P R O J E C T S  c 

I (Including N, 

COG N I2  A NT 
OFFICE 

4-0wned Land) (a, 

'Y  19 59 THRU 
CURRENT YEAR 

I 38.846.0 - 
NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 

F Y  1964 
(E stimnted) 

FUTURE YEARS 
(Estimated) 

TOTAL 
A L L  YEARS 
(E st h a t e d )  



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

~ ~ 

1 , 6 2 5 1 2 , 0 8 2  
5,797 8,793 

~ G O N N E L  ( t n d  of Year) 
~ - -  - 

The mis s ion  of t h e  John F. Kennedy Space Cen te r ,  NASA, i s  t o  AND OTHER 

CONSTRUCTION OF FACILITIES 

- 2 , 082 
10,602 

TOTAL LAMD 92,083 
TOTAL CAPITAL INVESTMENT f 298,069.0 

RF Systems Tes t  F a c i l i t y  
F l i g h t  C r e w  T r a i n i n g  Bu i ld ing  Ex tens ion  
Ex tens ion  t o  t h e  Medical F a c i l i t y  
U t i l i t y  I n s t a l l a t i o n s  - N e w  Area 
Modi f i ca t ions  t o  Launch Complex No. 17 

I 
69.0 

I 
MSF 

1 MSF I 2,453.0 
MSF 1 390.4 
MSF 1 220.5 
SSA i 77.0 

I 

I 
I 

T-- ~ 
~~ ~ ~~ ~~ ~ 

h \ A  

rrl , 
~ A L L  OTHER P R O J E C T S  

I 820.147.0 r 

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 

~ ~ _ ~ _ _ _ _ _  
FY 1966 

(E  strmated) 

1,374.0 
1,425.0 

598.0 
3,898.0 
1,300.0 

..-L ~ 

FUTURE YEARS 
(Estimated) 

- 0- 
-0- 
- 0- 
- 0- - 0- 

~- - ..__ 
T O T A L  

A L L  YEARS 
(Estimnfed) 

1,443 0 
3,878.0 

988.4 
4,118.5 
1,377.0 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

FY 1964 INSTALLAT ION MISSION 

4330 ~- 
LRC Mission - Undertake research  t o  provide a t e c h n i c a l  base 482 
f o r  such missions as:  (1) Manned and unmanned exp lo ra t ion  of . TOTAL A L L  PERSONNEL 4812 

PERSONNEL STRENGTH __ 
NASA PERSONNEL (End of Year)  

CONTRACTOR AND OTHER PERSONNEL 
~ _ _ _ _ _ _ _ _ _ .  

space; (2)  Improvement of performance and u t i l i t y  of a i rbo rne  L A N D  

f l i g h t ;  plan,  develop and opera te  necessary  f a c i l i t i e s ;  I NASA-OWNED 
- - gene ra t e  new and advanced concepts;  provide r e sea rch  advice 

and a s s i s t a n c e  t o  o ther  branches of t h e  Government; dissemi- I NON-FEDERAL ( L e a s e s ,  easemeNs) 
OTHER GOVERNMENT ~~ AGENCY-OwNED 

- - CONSTRUCTION OF FACILITIES 

FY 1965 FY 1 9  66 
- 4 308 4308 

502 566 
4810 4874 

- 

NO. ACRES 

.~ 540 

77 
-______ 3618 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT 
I 

4230 

$ 249,776.0 I (Including NASA-Owned Lmd) (as  of lune 30. 1964 

na te  s c i e n t i f i c  and t echn ica l  information;  search  f o r  and 
i d e n t i f y  p o t e n t i a l  i n d u s t r i a l  a p p l i c a t i o n s  involved i n  t h e  
course  of research .  

- ~ -~ ~- - 
PROJECT LIME ITEM 

- - ~ ___-- 

F l i g h t  Control  Research F a c i l i t y  
L i f e  Support Technology Laboratory 
Inc rease  Research C a p a b i l i t i e s  of M-6  and 8.5 Tunnels 
Magazine and Test Area €or  Highly React ive Chemical Mats. 

&-.- -1 

COGNIZANT 
OFFICE 

OART 
OART 
OART 
OART 

- Y  1959 T H R U  
CURRENT YEAR 

201.0 
164.0 

50.0 
90.0 

FY 1 9  66 
(Est imated)  

3,576.0 
2,492.0 

682.0 
1,500 .O 

I 

FUTURE YEARS 
( E s t i m d e d )  

- 0- 
- 0- - 0- - 0- 

T O T A L  
A L L  YEARS 
(Est imated)  

3,777.0 
2,656.0 
732.0 

1,590.0 

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 66 BUDGET ESTIMATES 

I/ NEAREST CITY 

3 u i l d i n g  Addit ion t o  10 x 10- foot  Supersonic  Wind Tunnel 1 f o r  Data Process ing  I OART ' 23. 

Space Power Research Labora tory  I OART 1 27. 

I 

I 

Research and development i n  t h e  a r e a s  of  advanced propuls ion  /)(ASAGFO~GL (Endo fYeru )  ~ 

-- 

and space power g e n e r a t i o n .  In-house p r o j e c t s  i nc lude :  I CONTRACTOR AND OTHER PERSONNEL 

5187 

407.0 1 -0- ' 430.0 
0 460.0 j -0- 1 487.0 

4847 

5212 

I 

i 
I ~ 

i i 

m a t e r i a l s  and me ta l lu rgy ;  b e a r i n g s ,  s e a l s  and hea t  t r a n s f e r  TOTAL ALL PERSONNEL 1 5159 
problems a t  cryogenic  and l i qu id -me ta l  t empera tu res ;  combus- 1 L A N D  

- I I 
, 2  -- 
6, A L I L  OTHER P R O J E C T S  

i,/ ~ ~ c j i j r l ~ s  Plum Brook S t a t i o n  - 

NO. ACRES 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

NASA INSTALLATION I COGNIZANT PROGRAM OFFICE 

CONSTRUCTION OF FACILITIES 

i COUNTY LOCATION OF INSTALLATION 

__  1-- . 
INSTALLATION MISSION P E R S O N N E L  S T R E N G T H  ~ F Y  19 64 

4.277 
The mission of the Manned Spacecraft Center i s  the develop- CONTRACTOR AND OTHER PERSONNEL 1,519 
ment of spacecraft for  Manned Space Fl ight  programs, The TOTAL A L L  PERSOMMEL 5,796 
Center i s  a l so  responsible fo r  Manned Space Fl ight  operations 
and conduct of astronaut training. 

~- 
NASA PERSONNEL (End of Year)  

L A N D  

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 

PROJECT LINE ITEM 

~- 

Modifications t o  the Environmental Testing Laboratory 
Center Support Fac i l i t i e s  

F Y  19 65 F Y  19 66 
4.811 4.811 
2,907 3.720 
7,718 8.531 

1,600 
NO. ACRES 

- 
1 NOH-FEDERAL ( L e a s e s ,  e a s e m e u s )  b77 

TOTAL LIWD I 2.077 t 
1 

I (Including N, - 
COG N I Z A NT 

OFFICE 

y y  I $  131,045.0 TOTAL CAPITAL INVES 
A-Owned L-aadl (as of lune 30. 19 6 

MSF 
MSF 

, .  ~ . _ _ -  

' Y  i s  62 THRU 
CURRENT YEAR 

41,830.0 
56.0 

+ A L L  O T H E R  P R O J E C T S  

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 

FY  i s  66 
(E stirnoted) 

3,600.0 
800.0 

'UTURE YEARS 
( E s t i w e d )  

-0- - 0- 

T O T A L  
A L L  YEARS 
(Estimated) 

45,430.0 
856.0 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

NASA INSTALLATION , COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION 

CONSTRUCTION OF FACILITIES 

I NEAREST 
COUNTY 

~zGzGcoNTRAcToRAHDOTHERPERSO~NEL 1 5,454 j 5,986 
] 13,206 

~~ 

I NST A L L A T  ION MISS I ON 

6,088 
13,283 

The mission of the Marshall Space Flight Center i s  the 
development of launch vehicles, engines and vehicle systems 
for Manned Space Fl ight  programs. The Center a l so  performs 
advanced studies and research i n  the general f i e l d  of 
astronautics . -+- OTHER GOVERNMENT AGENCY-OWNED - 

NON-FEDERAL (Lease- ,  cascmcnts)  64 

Non-Destructive Testing Laboratory 
Add i t ions t o  Mater i a l  s Lab ora tory 
Test Engineering Building Extension 
Extension t o  High Pressure Gas Systems 
LOX Storage Fac i l i t i e s  for  West T e s t  Area 

TOTAL CAPITAL INVESTMENT 13 223,843.0 
flncludine NASA-Owned Land) (as of June 30, 19 64 I 

2 A L L  O T H E R  P R O J E C T S  

I 7.351 1 NASA PERSONNEL (End of Year)  

r TOTAL ALL PERSONNEL I 12.805 

A:. ---I 
COGNIZANT 

OFFICE 

MSF 
MSF 
MSF 
MSF 
MS F 

' Y  i s  61 T H R U  
CURRENT YEAR 

59.0 
72.0 

1,478.0 
117.0 
76.0 

14 7 , 033.0 

148,835.0 

FY 1s 66 I FUTURE YEARS 
( E s i i d e d )  (E s r i d e d )  

~ _ _ _  
T O T A L  

A L L  YEARS 
(Est imated)  

767.0 
1,179.0 
2 , 094.0 
1,532.0 
1,006.0 



N A T I O N A L  A E R O N A U T  I C s  A N D  S P A C E  A D M I N I S T R A T I O N  

COUNTY NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  1 LOCATION OF INSTALLATION 

CONSTRUCTION OF FACILITIES 

NEAREST CITY 

L A N D  

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 

NOM-FEDERAL (Leases ,  easement s )  

TOTAL LAND 

TOTAL CAPITAL INVESTMENT 
(Including NASA-Owned L a d )  (a I 

- - _  1 1 -  
INST ALLAT ION MISSION 

The mission of the Michoud Plant is the manufacturing of 
booster stage for the Saturn family of launch vehic les .  

NO. ACRES 

a39 
72 

911 
$ 100,651.0 

the 

__ ____ ~- - _  ______ 

PROJECT LINE ITEM 

_______ 

Improvements to  the Storm Drainage System 

CJ 
~ - ~ q - - -  - 

A L L  O T H E R  P R O J E C T S  I 

COGNIZANT 
OFFICE 

MSF 

' Y  1962 THRU 
CURRENT YEAR 

24.0 

55,494.0 

~ 

>f June 30. 1964 

(Est imated)  
FY 1966 

300.0 

I 

ZUTURE YEARS 
(Est imated)  

-0- 

T O T A L  
A L L  YEARS 
(Est imated)  

324.0 

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

NASA INSTALLAT ION I COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION 
1 FOR INSTALLATION 

CONSTRUCTION OF FACILITIES 

COUNTY ' NEAREST CITY 
I 

INSTALLATION MISSION 

The mission of Mississippi Test Fac i l i ty  i s  the s t a t i c  t es t  
f i r i n g  of large vehicle stages and propulsion systems. 

- - -  __ -- - -~ 

PROJECT L INE ITEM 

_ _  - -  ~- - __ 

Addition t o  S - I 1  Stage Checkout & Storage Fac i l i t y  
General Support Fac i 1 it  ies  

A L L  OTHER PROJECTS 

I (Inchdina NASA-Owned Land) / a s  of lune 30, 164 __ - I-- - -  -- 

COGNIZANT 
OFFICE 

MSF 
MSF 

~ . - - 

= Y  1 9  6 2  THRU 
CURRENT YEAR 

4,748.7  
60 .0  

~ 4 6 , 2 0 9 . 3  

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 

FY i s  66 
(Est imated)  

1,177 .O 
944.0  

I 

FUTURE YEARS 
(Est imated)  

-0- 
-0- 

T O T A L  
A L L  YEARS 
(Est imated)  

5,925.7 
1,004.0 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

NASA INSTALLATION 

CONSTRUCTION OF FACILITIES 

COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY NEAREST CITY 
FOR INSTALLATION 

P E R S O N N E L  S T R E N G T H  I NST ALLAT ION MISS ION 

The mission of the Pacific Launch Operations Office covers 
two broad areas: (1) Representing NASA, i n  i t s  re la t ionships ,  CONTRACTOR AND OTHER PERSONNEL 

with the Western Test Range, including negotiating for and 

NASA PERSONNEL (Endof  Year)  

TOTAL A L L  PERSONNEL 

administrative, log is t ic ,  and technical support fo r  NASA 
programs and projects at  the Western Test Range. 

FY 1964 FY 1 8 5  FY 1 9  66 
22 22 22 

106 110 7 8  
128 132 100 

PROJECT LINE ITEM 

coordinating the use of range services and f a c i l i t i e s  t o  
support requirements developed by NASA Centers or  by local 
project representatives; and (2)  Providing or  arranging for  

A L L  O T H E R  P R O J E C T S  

TOTALS 

L A N D  NO. ACRES 

NASA-OWNED -0- 
OTHER GOVERNMENT AGENCY-OWNED -0 - 
NOM-FEDERAL (Leases. easements) -n - 

I TOTAL LAND 1 
TOTAL CAPITAL INVES yyT I $  1,865.0 I ( Inchdine NASA-Owned Land)  (as of lune 30, 19 0 

COGNIZANT 
OFFICE 

' Y  1s 59 TnRU 
CURRENT YEAR 

1 2.274.0 

FY i s  66 
(E  st imat ed)  

FUTURE YEARS 
(Estimated) 

T O T A L  
A L L  YEARS 
(Estimated) 

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

Space Nuclear COR !NSTA LLAT ION 

CONSTRUCTION OF FACl LIT IES 

__I 

1 NEAREST C!TY 
, 

COUNTY 

FISCAL YEAR 19 66 BUDGET ESTIMATES 
(Dollars i n  Thousands) 

1 CONTRACTOR AND OTHER PERSONNEL 2/ 
The mission o f  the  Nuclear Rocket Development Station (NRDS) T O T A L A L L P E R S O M N E L  

~ 1,242 f 1,362- hr 
1,276 I 1,393 1 1,552 

OART 

I 

I T O T A L  L M D  

I 

Las Vegas -JYe ~- -~ -- 1 - - 
, Jackass F la t s ,  Nevada 1 - 

~ --- 

i P E R S O N N E L  S T R E N G T H  ' F Y  19hG 1 F Y  19 6 5  FY 19 66  

90,000 

- - 
engines, and eventually, vehicles associated with nuclear 
rocket development, 

1/ SNPO-N NASA employees only 
2/ 
3/ NASA funded f a c i l i t i e s  only. Estimated plant value 

Excludes lump- sum construction contractors 

of AEC funded f a c i l i t i e s  a t  6130164 was $50,192.6 

-c - 
COG N I 2  ANT 

O F F I C E  
- - 

~- 

F Y  1959 T H R U  
CURRENT YEAR 

~ 

Lp- 

3 0 , 3 6 6 .  U 
_ _ _ _ _  

_d - - 
NASA FORM 1029 (REV NOV 64) PQEVIOUS EDITIONS ARE OfiSOLETE 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

INSTALLATION MISSION 

4 - CONSTRUCT ION OF F ACI LIT I ES 

CONTRACTOR AND OTHER PERSONNEL I 
TOTAL ALL PERSONNEL I 

L A N D  

N u7 m 

n 

m 

1 
NO. ACRES 

FISCAL YEAR 19 66 BUDGET ESTIMATES 
(Dol la rs  i n  thousands) 

NOM-FEDERAL (Lases. easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT a --- 
- 

PROJECT LINE ITEM 

.____ 

F a c i l i t i e s  f o r  F-1 Engine Program 
F a c i l i t i e s  f o r  5-2 Engine Program 
F a c i l i t i e s  f o r  S-I1 Stage Program 
Deep Space Antenna F a c i l i t y ,  Madrid, Spain 
Deep Space Antenna F a c i l i t y ,  Canberra, A u s t r a l i a  
STADAN F a c i l i t y ,  Fairbanks,  Alaska 
Apollo Network Ground S t a t i o n  - Antigua (Fac. f o r  Unif ied 

Apollo Network Ground S t a t i o n  - Antigua (Community Support 

Apollo Network Ground S t a t i o n  - Canary I s l a n d s  

"SII - Band System) 

F a c i l i t i e s )  

' NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED I 

I (Including NASA-Owned Land) (a: 

COG N I Z A NT 
O F F I C E  

MSF 
MSF 
MSF 
TDA 
TDA 
TDA 

TDA 

TDA 
TDA 

t.% A L L  O T H E R  P R O J E C T S  
0 

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 

:Y is62 THRU 
CURRENT YEAR 

62,196.0 
29,502.8 

2,863.7 
36.0 
38.0 
83.0 

162.0 

210.0 
120.0 

sf l u n e  30, 19 61 
FY 1966 

(Estimaied) 

2,007.0 
2,436.0 
1,690.0 

472.0 
510.0 

1,115.0 

2,700.0 

3,090.0 
7,674.0 

390 -672.5 

I 

SUTURE YEARS 
(E st W e d )  

-0- 
-0- 
-0- 
-0 - 
-0- 
-0- 

-0- 

-0- 
-0- 

TOTAL 
A L L  YEARS 
(Estimated) 

64,203.0 
31,938.8 

508.0 
548.0 

1,198.0 

4,553.7 

2,862.0 

3,300.0 
7,794.0 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

NASA 4NSTALLAT ION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION 

CONSTRUCTION OF FACILITIES 

NEAREST C I T Y  COUNTY 

FUTURE YEARS 
( E  s t i m d e d )  PROJECT LINE ITEY ALL TOTAL Y E A R S  

(Estimated) 

I $  42,978.0 TOTAL CAPITAL INVESTMENT 
A-Owned 1 . m d )  ( a s  o f  lune 90. 1964 I (Including N .  

- 

Launch Cont ro l  Bui ld ing  

Assembly Shop 

Iu 
r A L L  O T H E R  P R O J E C T S  

i OSSA 

OSSA 

- I .  

- Y  I S  59 THRU 
CURRENT YEAR 

$ 3 0 . 0  

30.0 

, -  -. - 
FY 1 9  66 

( E  st imated) 

$605.0 

443.0 

~ 

I 

, 
-0 - I $635.0 

-0- 1 473.0 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

P E R S O N N E L  S T R E N G T H  

N A S A  PERSONNEL (End of Year)  

CONTRACTOR AND OTHER PERSONNEL 

TOTALALLPERSOMNEL 

CONSTRUCTION OF FACILITIES 

F Y  19 F Y  19 F Y  19 

No; Applicajle 

FISCAL YEAR 1966 BUDGET ESTIMATES 
(Dollars in thousands) 

i NEAREST 'ITY --- --- i COUNTY 

NASA INSTALLATION ~ COGNIZANT PROGRAM OFFICE 1 LOCATION OF INSTALLATION 
run IN51 A L L A l  ION Office 

I .  --- 
, ~- 

As s 0 c i at e Admini s t r at or1 - --L-- -~ - 
Aii 
INSTALLAT ION MISSION 

L A N D  

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNEO 

NON-FEDERAL ( teases ,  easements) 

TOTAL LAND 

See Just if ication. 

NO. ACRES 

TOTAL CAPITAL INVESTMENT 1 flncludina NASA-Owned Land)  fas o f  lune  30. 19 J 1 $ 

PROJECT L I N E  ITEY 

Facility Planning and Design 

-. ~ _ ~ _ _  c3 

A L L  O T H E R  P R O J E C T S  

TOTALS 

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 

I '  

COGNl Z A NT 
OFFICE 

AA 

' Y  1 9 6 2  THRU 
CURRENT YEAR 

$43,937 .o 

- 

F Y  19 
(Estimated) 

$7,500.0 

I 

:UTURE YEARS 
(Estimated) 

Not 
App 1 ic ab Ir 

T O T A L  
A L L  YEARS 
(Estimated) 

Not 
Applicable 

Ll This amount is %on-add"; has been distributed in the appropriate installation summary sheets. 
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PROPOSED APPROPRIATION BILL 

ADMINISTRATIVE OPERATIONS 

A 0  1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

1964 

FISCAL YEAR 1966 ESTIMATES 

1965 1966 

ADMINISTRATIVE OPEEGZTIONS 

246,800 1. Manned space f l i g h t . . . . . . . . . . . . . . . . . ~ . . r . . . . . . . . . ~ ~ . . o .  
2. Scientific investigations in space..................... 66,414 
3 .  Space appfications...............o..........~.o.~~~~w.s 13,686 

I Program by activities: 
Dire c t program: 

P 
0 
1u 

I 
310,200 321,816 

65,000 86,13G 
20,050 19,500 

143,800 

I 

Program and Financing cin cnousands or' dcjllai-6; 

4. Space technologyl......~................o.~.~~a.o~~~ 
5.  Aircraft technology.................................... 
6.  Supporting activities.................,................. 

Total direct obligations.. ........................... 

Budget Plan/Obligations 
I I 

126,999 143 , 800 
28,996 1 30,500 35,400 
28,715 43,425 35,500 

645,721 609,400 511,610 

Reimbursable program: 
1. Manned space flight..................................s. 

4. Space technology..............~.~............~~e.~.~~~~ 
6 ,  Supporting activities................................a. 

3. Space applications.. ................................... 
I 205 

1 ,006 
419 
915 

180 1 
1,847 

1,653 420 I 
31  

2,592 
4 20 

1,857 

Total reimbursable obligations... .................... 
1 
1 
I 

Total obligations............,............a.o.*o..oe. 514,155 1 649,821 j 614,300 
I 



ADMINISTRATIVE OPERAT IONS 

-2,381 
- 164 

- 1 7 , 7 5 7  
2,246 

Program and Financing ( i n  thousands of d o l l a r s )  (Continued) 

-3,936 -4,673 - 164 - 227 
- ? ? , 4  68 ...... ...... ...... 

i Budget P lan /Ob l iga t ions  
1 I i 

I 
I 

, , 
1 496,099 623,253 

I 1966 
i 
I 

1965 - - - - - 

. 
609,400 

Financ ing : 
Receip ts  and reimbursements from: 

Adminis t ra t ive  budget accounts.,.......................... 
Non-Federal sources  ..................................... 

Comparativz t r a n s f e r s  from c t h e r  accounts................,,. 

1 

Unobligated balance l aps ing  ................................. 

.............................. ' 496,099 I 623,253 Appropr ia t ion  ( ad jus t ed )  i 

Net? ob l iga t i .ona1  authority................................ 

609,400 

I I 
I 

New o b l i g a t i o n a l  a u t h o r i t y :  
Appropriation.......,,...............................~.~.~.. 
Trans fe r r ed  to :  

"Cons t ruc t ion  of f a c i l i t i e s "  (77 S t a t .  439)...........,... 
"Operating expenses,  Pub l i c  Bui ldings Service, ' !  General  

Se rv ices  Adminis t ra t ion  ( 7 7  S t a t .  436 and 78 S t a t .  655). 
T rans fe r r ed  from "Research and development" ( 7 7  S t a t ,  439). , 

494 , 000 

-13,300 

- 286 
15,685 

623,526 

...... 
- 273 ...... 

609,400 

...... 

...... ...... 
1 I I 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

A D M I N I  STRAT N E  OPERAT IONS 

SUMMARY OF OBLIGATIONS BY INSTALLATION 
(Thousands of d o l l a r s )  

F i s c a l  Year 
1966 --- 

F i s c a l  Year 
1965 

F i s c a l  Year 
1964 

MANNED SPACE I'L1:GHT 

John F. Kennedy Space Center ,  
NASA.....,,.E..r.....o......* 

Manned Spacec ra f t  Center ,  ..... 
Marshall. Space F l i g h t  Center.  . 

$61,616 
91 ,201 

140,458 

$62,697 
89,658 

1 3 i ,  387 

$34,959 
68,634 

124,443 

SPACE SCIENCE &ID APPLICATIONS 

85,923 65,591 Goddard Space F l i g h t  Center.. . 
Office...n................ao 

Wallops S ta t ion . .  ............. 
P a c i f i c  Launch Opera t ions  

62,466 

8 04 
st, aoo 

1,037 
9,715 

835 
11,442 

ADVANCED RESEARCH AND TECHNOLOGY 

29,886 
730 

9,514 
52,642 
61,694 

31,698 
3,600 
9 ,750 

57,258 
70,971 

3 : ! ,  300 
:', 622 
9,600 

6:. ,783 
63,880 

A m e s  Research 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..,.... 
Lewis Resea'rch Center.  ........ 
Space Nucle,sr P ropu l s ion  

OffiC~..................*.~* :. ,838 1 ,472 1,725 

SUPPORTING AC'rrJITIES 

Nor theas t e rn  Office.,,........ 
Western Opera t ions  Office..... 
NASA Headquarters.......,..... 

3 79 
4,924 

49 ,115 

- 
5,989 

73,255 
6,337 
- 56,103 

$60'2 400 --L $645,721 T(YrAL ........................ $511,610 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

ADMINISTRATIVE OPERATIONS 

NUMBER OF POSITIONS BY LOCATION 

F i s c a l  Year F i s c a l  Year Fisc:al Year 
1964 1965 L966 4 - 

MANNED SPACE FLIGHT 

John F. Kennedy Space Cen te r ,  
NASA........................... 

Manned Spacec ra f t  Cen te r . , . . , . . . .  
Marshal l  Space F l i g h t  Center . .  ... 

SPACE SCIENCE AND APPLICATIONS 

Goddard Space F l i g h t  Center . . . . . .  
P a c i f i c  Launch Opera t ions  Of f i ce .  
Wallops S ta t ion . . . . . . . . . . . . . . . . . .  

ADVANCED RESEARCH AND TECHNOLOGY -- 
A m e s  Research C e n t e r . . . . . . . . . . . . .  
E l e c t r o n i c s  Research Center...... 
F l i g h t  Research Center . . . . . . . . . . .  
Langley Research Cen te r . . . . . . . . . .  
L e w i s  R'esearch Center............ 
Space Nuclear Propuls ion  Of f i ce . .  

SUPPORTINlG OPERATIONS --- 
North Eas t e rn  Of f i ce  ............. 
Western Opera t ions  Of f i ce . . . . . . . .  
NASA Headquarters  ................. 

TOTAL.. . . . . . . . . . . . . . . .  ......... 

1 ,625  
4 ,277 
7 ,679 

3,675 
2 2  

5 30 

2 , 204 
25 

6 19 
4 ,  330 
4 ,859  

112 

33 
376 

2 ,133 

2,082 
4 , 8 1 1  
7 ,658 

3 ,725 
2 2  

5 30 

2 , 205 
2 50 
6 19 

4 , 308 
4,847 

116 

-0-  
40 6 

2 221  A- 

3 3  .. 800 

2,082 
1i,811 
7 , 658 

3 ,  7251 
22 

530 

2,2051 
5 501 
6 19 

#!+ , 3088 
i, 847 

116 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER, NASA 

SUMMARY 

MISS I O N  : 

The John F.  Kennedy Space Center  i s  r e s p o n s i b l e  f o r  t h e  overe.11 
planning and supe rv i s ion  of t h e  p r e p a r a t i o n  and launch of NASA spzxe 
v e h i c l e  systems a t  Cape Kennedy and t h e  Merritt I s l a n d  Launch Area, ani1 
providing a d m i n i s t r a t i v e  and t e c h n i c a l  support  t o  a l l  NASA elements a t  t h i s  
l o c a t i o n ,  The I n s t a l l a t i o n  h a s  developed unique launch c a p a b i l i t i e s  tlirough 
t h e  accomplishment of numerous launches,  beginning w i t h  t h e  Redstcine p::ogram 
i n  1952, under t h e  Department of  t h e  Army. These c a p a b i l i t i e s  inc:lude 
design of launch and r e l a t e d  f a c i l i t i e s  and design of ground support  eliuip- 
men t . 

Launch a c t i v i t i e s  have inc reased  s t e a d i l y  over t h e  p a s t  y e a r s .  A ;  t h e  
Apollo Sa tu rn  I launches are  completed, Kennedy Space Center  w i l l  b e g i i  
Apollo Sa tu rn  I B  launches,  and a c t i v a t i o n  and checkout of f a c i l i t i - e s  f o r  
t h e  Apollo Sa tu rn  V program. 
loca t ed  n o r t h  of t h e  A i r  Force Eas t e rn  T e s t  Range, have been under con- 
s t r u c t i o n  f o r  approximately t h r e e  yea r s .  The major c o n s t r u c t i o n  a c t i v i t y  
w i l l  be s u b s t a n t i a l l y  complete by t h e  end o f  FY 1966. 

F a c i l i t i e s  i n  t h e  M e r r i t t  I s l a n d  Launch , k e a ,  

DESCRIPTION: 

The t o t a l  land a r e a  occupied by t h e . I n s t a l l a t i o n  i s  approximately 
88,743 a c r e s  acqu i r ed  by purchase anddesignated t h e  Merritt I s l a n d  Launch 
Area ( M I L A ) .  The  r e a l  p r o p e r t y  inc ludes  launch and r e l a t e d  support  
f a c i l i t i e s ,  a r  i n d u s t r i a l - a d m i n i s t r a t i v e  complex a t  t h e  Merritt I s l a n d  
Launch Area, i n  a d d i t i o n  t o  launch complexes ( f o r  which NASA i s  des igna ted  
launch agency) a.nd suppor t ing  f a c i l i t i e s  w i t h i n  t h e  A i r  Force Easzern r e s t  
Range. The t o t a l  c a p i t a l  investment as of June 30, 1964 was $298,069,000. 

SUMMARY OF -- RESOURCES REQUIREMENTS : 

( D o l l a r s  i n  Thousands) 

1964 - 1965 - 1966 -- 
Number of Posit i .ons,  end of y e a r . .  1,625 2 , 082 2,O82 
Average Nu.mber of A l l  Employees.. . 1,322 1,914 2 , 056 
Admin i s t r a t ive  Operat ions.  . . . . . . . . $34,959 $61,616 $62,697 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

MANNED SPACECRAFT CENTER -- 

MISSION : 

The Manned Spacec ra f t  Center  develops s p a c e c r a f t  and r e l a t e d  Iequipment 
f o r  manned SFI:ICC? f l i g h t  p r o g a m s ,  se lec ts  and t r a i n s  f l i g h t  crews, and 
conducts manned f l i g h t  o p e r a t i o n s .  The Center  is  c u r r e n t l y  engagzd i r  two 
major space r e sea rch  and development e f f o r t s .  

1. -c_- Gemini The o b j e c t i v e s  of  t h e  Gemini program are  t o  develop an  
o p e r a t i o n a l  c a p a b i l i t y  i n  1nanne.d space f l i g h t ,  and through t h i s  capab i l  it:y, 
t o  conduct: spt?c:ific experiments: and tes t s  which suppor t  Apollo,  Department 
of Defense programs and scient : i . f ic  i n v e s t i g a t i o n s .  Th i s  program i s  time- 
phased between th , ?  s h o r t  d u r a t i o n  e a r t h - o r b i t a l  Mercury mission:; tirid t he 
long d u r a t i o n  mis s ion  of  Apo1l.o. The major o b j e c t i v e s  a r e :  

a .  To determine man's c a p a b i l i t y  dur ing  long d u r a t i o n  space f l j g h t ,  

b. To de7Jelop techriiqucs and provide crew exper ience  i n  rendc:z\,ous 
and dockin,= , 

c .  To zx2eriment w i th  111-bital f l i g h t  maneuvering and  extra\>iTliic 11 t a r  
crew a c t i - J i t  y 1  and 

d. To conduct s c i e n t i f i c  experiments .  

2 .  Apolli:, Spacecraf t  I 'hi  j phase of t h e  p r e s e n t l y  planned l u r a r  l~inilini: 
program invoIves u t i l i z a t i c n  I ) €  a three-man s p a c e c r s f t  of modular  .ll?s -pi, 
capable  O E  extended f l i g h t s  i i  e a r t h  and luna r  or1 I .  Ths  f l i g h t :  J i . 1  l c . 3 ~ 3  
t o  d l anding  131, d, id  re tur r i  f coa, t h e  luna r  s u r f a - e .  

T h e  CCqter ' s  ! n l s L ; i m  eml1ra:l.s an  engineer ing ,  development , tez I ani1 
e v a l u a t i o n ,  and ope ra t ion?  c a 3 3 b i l i t y  t o  suppor t  t h e s e  programs, ' nd r:) 
develop t n e  knowledge reqit:.re3. t o  advance t h e  technology of spacc ' int i  
mannc.d s p a c e c r a f t  developnwnt. Technology e f f c r t s  focus  on t le (once  > t i o n  
and impleinentaticn of  a progran of a p p l i e d  r e s e a r c h  and devellipmc,>ir ii t h c  
a r e a s  o f  space r e s e a r c h ,  space phys ics ,  and l i f e  suppor t  S Y S ~ T I - ~  

DESCRIPTION: 

The Manred Spacecraft .  Center  i s  l oca t ed  two mi les  e a s t  o f  \ I  > 3 s t ? r .  
Texas. The s i t c ,  border ing  Clear  Lake, i s  approximately 20 m i l e ;  sout1~c.a: t 
of downtown Eouston, 25 m -less northwest  of  Galveston,  a rd  20 r i  11> I 



southwest of Baytown, Texas. The t o t a l  NASA-owned land c o n s i s t s  of  1,500 
acres, This land w a s  acqu i r ed  by two conveyances, 20 a c r e s  o f  which a r e  
r e se rved  f o r  m i n e r a l  r i g h t s  by t h e  Humble O i l  Company-. The p rope r ty  i s  
s u b j e c t  t o  easements t o  t h e  Houston Na tu ra l  Gas Company, Harris County, 
and t h e  S t a t e  of Texas. I n  a d d i t i o n ,  t h e  Manned Spacec ra f t  Center ho lds  
55,952 a c r e s  a t  White Sands Missile Range i n  New Mexico under use  agreement 
wi th  t h e  Department of  Defense. The t o t a l  c a p i t a l  investment of :he 
Manned Spacec ra f t  Center as of June 30, 1964 w a s  $131,045,000. 

SUMMARY OF RESOLRCES - REQUIREMENTS : 

(Do l l a r s  i n  Thousands) 

1966 -- 1965 - 1964 - 
Number of Posi.ti.ons, end of y e a r . .  4,277 4,811 4,811 

Admin i s t r a t ive  Opera t ions . .  . . . . . . . $68,634 $91,201 $89,6.58 
Average Number of A l l  Employees.. . 3,509 4,524 4,725 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

MARSHALL SPACE FLIGHT CENTER 

MISS I O N  : 

The Marsh311 Space F l i g h t  Center  develops launch veh ic  Les and space 
t r a n s p o r t a t i o n  systems necessa ry  t o  meet Na t iona l  space program requ i r e -  
ments. To acc3mplish t h i s  miss ion, Marsha l l  posses ses  t h e  necessa ry  
r e sources  in terms of highljr  s k i l l e d  Government s c i e n t i f i c  and enp ineei-ing 
personnel ,  unique l a b o r a t o r y  f a c i l i t i e s ,  and i n d u s t r i a l  c o n t r a c t o r  capa- 
b i l i t y .  

F l i g h t  t e s t i n g  of t h e  Sa tu rn  I launch v e h i c l e  i s  scheduled fcjr 
complet ion i n  FY 1966. During FY 1966, development e f f o r t  w i l l  cclntiniie on 
t h e  Sa tu rn  I B  and Sa turn  V launch v e h i c l e s ,  a s  w e l l  a s  t h e  engine  prog.:ams. 

DESCRIPTIOI! : 

The M,arshall  Space F l i g h t  Center  a t  H u n t s v i l l e ,  Alabama, occupi-es I ,  786 
a c r e s  acqui red  on a non-revocable  use  permit  from t h e  Department o f  t h -  
Army and 6 4  l ea sed  a c r e s .  
June 30, 1964 was $223,843,000. Marsha l l  i s  r e s p o n s i b l e  f o r  managemen: 
of t h e  Michoud P lan t  , New Or leans ,  Louis iana ,  i nc lud ing  t h e  computer 
f a c i l i t y  a t  S l i d e l l ,  Louis iana,  w i t h  a combined c a p i t a l  investmeni: of 
$100,651,000 on 911 a c r e s ;  and t h e  M i s s i s s i p p i  Tes t  F a c i l i t y ,  P e a r l  R i v e r ,  
M i s s i s s i p p i ,  h i t h  a c a p i t a l  investment  of $57,103,000 on 139,095 acres.  

The C e n t e r ' s  c a p i t a l  investment a s  of 

SLWMARY OF --- RESOURCES REQUIREMENTS : 

(Do l l a r s  i n  Thousands) 

1466 --- 1965 - 1964 

Number of P o s i t i o n s ,  end o f  y e a r . .  7,679 7,658 7 , 6 j 8  

Adminis t ra t ive,  Opera t ions . .  , . , . . . . $124,443 $140,458 $137,3>37 
Average Number c f  A l l  Employees. . . 7,332 7,546 7,576 
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ADMINI  STRAT IVE OPERAT IONS 

FISCAL YEAR 1966 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

MISSION : 

The Goddard Space F l i g h t  Center  i s  r e s p o n s i b l e  f o r  developing sour d ing  
r o c k e t s  f o r  s c f i e n t i f i c  i n v e s t i g a t i o n s ,  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  ( e . g . ,  IJIMBUS, TIROS, ECHO, SYNCOM, RELAY, and t h e  A p p l i c a t i o r s  
Technology Satel :Li te) ,  s c i e n t i f i c  s a t e l l i t e  p r o j e c t s  (e .g .  , OAO, OGO, ClSO, 
AOSO, and Explorers)  , and world-wide NASA t r a c k i n g  and d a t a  a c q u i s i t i o r  
o p e r a t i o n s .  11: a l s o  p rov ides  f o r  p r e - f l i g h t  t e s t i n g  and e v a l u a t i o n  of 
s p a c e c r a f t  under s imulated f l i g h t  c o n d i t i o n s  and t h e  launching of Centzur 
and Atlas-Agena v e h i c l e s  i n  support  of o t h e r  NASA Cen te r s .  
both p r o j e c t  management and launch r e s p o n s i b i l i t y  f o r  NASA' s Delta  launch 
v e h i c l e s .  

Goddard has 

DESCRIPTION: 

The Goddard Space F l i g h t  Center  occupies  a main s i t e  of 530 a c r e s  
loca t ed  15 m i l a s  n o r t h e a s t  o f  Washington, D. C . ,  n ea r  Greenbel t ,  Maryland. 
Four s e p a r a t e  areas t o t a l i n g  652 a c r e s  l o c a t e d  w i t h i n  two m i l e s  of t h e  
I n s t a l l a t i o n  a r e  used f o r  t h e  antenna tes t  range,  magnetic t es t  a r e a ,  the 
o p t i c a l  and gr'xrnd p l ane  f a c i l i t y ,  o p e r a t i o n  of a STADAN eng inee r ing  arid 
real-t ime s t a t i o n  and o p e r a t i o n  of a manned f l i g h t  network t r a i n i n g  
f a c i l i t y .  The t o t a l  c a p i t a l  investment as of June 30, 1964,was $118,7:19,000. 

SUMMARY OF RESOURCES REQUIREMENTS : 

(Do l l a r s  i n  Thousands) 

1966 -. 1965 - 1964 - 
Number of P o s i t i o n s ,  end of yea r . .  3,675 3,725 3,72!5 
Average Number of A l l  Employees.. . 3,477 3,681 3,698 
Admin i s t r a t ive  Operat ions ......... $62,466 $85,923 $69,591 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

PACIFIC LAUNCH OPERATIONS OFFICE 

SUMMARY 

MISS I O N  : 

The P a c i f i c  Launch Opera t ions  O f f i c e  r e p r e s e n t s  NASA i n  i t s  vest  2oast 
r e l a t i o n s h i p s  wi th  t h e  Department of  Defense (DOD) range management: ag3ncies ;  
n e g o t i a t e s  f o r  and coord ina te s  t h e  u s e  o f  range  s e r v i c e s  and f a c i l i t i e s ;  
p rovides  a d m i n i s t r a t i v e ,  l o g i s t i c  and t e c h n i c a l  suppor t  f o r  agency pro;rams 
and p r o j e c t s  a t  t h e  DOD wes t :  c o a s t  ranges ;  and provides  c e n t r a l  coord i ia t ic ln  
of  m a t t e r s  p e r t a i n i n g  t o  suppor t  requi rements  developed by f i e l d  - .ns ta l la -  
t i o n  groups loca ted  a t  t h e  P a c i f i c  launch s i t e .  

DESCRIPTIO:!: 

The P a c i f i c  Launch Opera t ions  O f f i c e ,  e s t a b l i s h e d  i n  March 1'162, is 
loca ted  a t  Vandenberg A i r  Force Base, C a l i f o r n i a ,  approximately 150 mi les  
northwest  (of Los Angeles.  P a r t  of  t h e  o r g a n i z a t i o n  i s  c u r r e n t l y  h c a t z d  
a t  Po in t  Mugu, C a l i f o r n i a ,  a Naval Base approximately 40 m i l e s  n o r t h  oE 
Los Angeles. Because of  a t r a n s f e r  of  range  r e s p o n s i b i l i t i e s  from t h e  
Navy t o  t h e  A i r  Force dur ing  FY 1965, personnel  ass igned  t o  tlle Po in t  ;.lugu 
o f f i c e  w i l l  t r a n s f e r  t o  Vandenberg A i r  Force Base on o r  about  March 1, 1965. 
The phys ica l  p l an t  comprises v a r i o u s  f a c i l i t i e s ,  a l l  l oca t ed  on land aimed 
by o t h e r  government agencies .  'The t o t a l  NASA c a p i t a l  investment a t  
Vandenberg A i r  Force Base a s  of  June  30, 1964,was $1,865,000. 

* 

SUMMARY OF --- RESOURCES REQUIREMENTS: 

(Do l l a r s  i n  Thousands) 

1964 - 1965 - 1966 - 
Number o f  P o s i t i o n s ,  end of  y e a r . .  22 22 22 
Average Number of  A l l  Employees.. . 22 22 22 
Admin i s t r a t ive  Opera t ions .  ........ $1,037 $835 $804 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

WALLOPS STATION 

SUMMARY 

MISSION: 

Wallops S t a t i o n  f u n c t i o n s  p r i m a r i l y  as a support  c e n t e r  f o r  t h e  
launching of s c i e n t i f i c  s a t e l l i t e s ,  me teo ro log ica l  probes and sounding 
r o c k e t s .  The I n s t a l l a t i o n  has  r e s p o n s i b i l i t y  f o r  providing a l l  necessa ry  
support  t o  i n s u r e  success  f o r  approximately 300 launches which t ake  plilce 
t h e r e  annual ly .  Th i s  i n c l u d e s  p rov id ing  launch f a c i l i t i e s  and launch 
support ,  t h e  design and development of s p e c i a l  i n s t rumen ta t ion ,  arid 
t r a c k i n g  and d a t a  a c q u i s i t i o n  support  a s  necessary.  Wallops conducts 
recovery o p e r a t i o n s  f o r  s u b o r b i t a l  s h o t s  and t r a i n s  f o r e i g n  n a t i o n a l s  in 
launch techniques and o t h e r  space f l i g h t  o p e r a t i o n s .  Wallops S t a t i o n  
w i l l  s h o r t l y  undertake p r o j e c t  management f o r  s e v e r a l  s c i e n t i f i c  s a t e l l i t e s  
i n  t h e  U n i v e r s i t y  Explorer  c lass .  This r e s p o n s i b i l i t y  w i l l  g i v e  Wallops 
t h e  unique c a p a b i l i t y  of managing a f l i g h t  p r o j e c t  from t h e  i n i t i a l  des ign  
s t a g e  t o  t h e  a c t u a l  launch and t r a c k i n g  and d a t a  a c q u i s i t i o n  phases.  

DESCRIPTION : 

Wallops S t a t i o n  i s  l o c a t e d  i n  V i r g i n i a  on t h e  A t l a n t i c  c o a s t  and 
c o n s i s t s  of t h r e e  s e p a r a t e  areas: t h e  Main Base, Wallops I s l a n d  and 
Wallops Mainland. The Main Base, fo rmer ly  t h e  Chincoteague Naval A i r  
S t a t i o n ,  houses a d m i n i s t r a t i v e  and shop support  u n i t s  , t h e  Range Con t ro l  
Center and t h e  main t e l eme t ry  b u i l d i n g .  Wallops I s l a n d ,  seven m i l e s  south- 
e a s t  of t h e  main base,  i s  t h e  l o c a t i o n  f o r  t h e  assembly shops,  blockhouses 
and t h e  launch s i tes .  The Wallops Mainland, a one-half  m i l e  s t r i p  of Land 
west of  t h e  i s l a n d ,  i s  t h e  s i t e  of t h e  r a d a r  and o p t i c a l  t r a c k i n g  complexes. 
The area of  6 ,561  a c r e s  i s  government owned and t h e  t o t a l  c a p i t a l  i n v e s t -  
ment as of June 30, 1964 was $42,978,000. 

SUMMARY OF RESOURCES - REQUIREMENTS: 

(Do l l a r s  i n  Thousands) 

1966 - 1965 - 1964 - 
Number of P o s i t i o n s ,  end of yea r . .  5 30 530 530 
Average Number of A l l  Employees ... 508 524 524 
Admin i s t r a t ive  Operat ions ......... $9,715 $11,442 $9,800 
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MISSION : 
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t h e  l i f e  

ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

AFES WSEARCH CENTER 

SUMMARY 

primary mission of  A m e s  Research Center  i s  t o  conduct support i : ig  
and technology i n  t h e  phys ica l  s c i ences ,  t h e  space sc i ences ,  a-id 
sc i ences .  The I n s t a l l a t i o n  i s  a l s o  ass igned  p r o j e c t  manag;cmen: 

r e s p o n s i b i l i t y  f o r  t h e  P ioneer  and t h e  B i o s a t e l l i t e  p r o j e c t s .  

Many unique f a c i l i t i e s  f-or s imula t ing  atmospheric  and space f l  i gh t  j 
ranging  from l o w  speeds t o  escape v e l o c i t y  a re  loca ted  at. t h i s  In . ; t a l l a t ion .  
Research t o o l s  c o n s i s t  of wind tunne l s ,  f l i g h t  s imula to r s ,  f r e e - f l i g h t  
b a l l i s t i c  t e s t  f a c i l i t i e s ,  arid s p e c i a l i z e d  l a b o r a t o r y  equipment. 

A m e s  i s  t h e  p r i n c i p l e  NASA i n s t a l l a t i o n  i n  t h e  f i e l d  of  human f a c t o r s  
and t h e  b iosc i ence  programs. The requi rements  of  p r e s e n t  and fu tu r  c' spsice 
miss ions  underscore  t h e  need f o r  b a s i c  r e s e a r c h  i n  t h e  phys io log icz l  ani1 
behavior  s c i ences  concerned wi th  t h e  e f f e c t s  of  space t r a v e l .  The E'ioni>er 
and t h e  B i o s a t e l l i t e  p r o j e c t s  a r e  examples of  t h i s  endeavor.  

Other work inc ludes  t h e  s t a b i l i t y  and c o n t r o l  performance o f  E wid12 
range o f  s p a c e c r a f t  conf igura . t ions ,  s p a c e c r a f t  m a t e r i a l s  and s t r u c t i , r e s ,  
and e l e c t r o n i c  nav iga t ion  and c o n t r o l  systems. I n  t h e  a e r o n a u t i c s  f i e l i i ,  
problems a s s o c i a t e d  wi th  t h e  supersonic  t r a n s p o r t ,  t h e  V/STOL a i r c r a f t ,  
and t h e  hypersonic  r e s e a r c h  i i r c r a f t  a r e  be ing  emphasized. Researc l  i n  
t h e  a r e a  of space sc i ences  inc ludes  s t u d i e s  o f  s o l a r  phys ics ,  p l a n e t a r y  
environments,  and geophysics .  

DESCRIPTION: 

The A m e s  Research Center  i:; s i t u a t e d  on 235 a c r e s  cont iguous t c  th(! 
Naval A i r  S l t a t i m  a t  Moffe t t  F i e l d ,  C a l i f o r n i a ,  of  which 115 a c r e s  a r e  
owned by t h e  NASA and 120 a c r e s  a r e  occupied under permit  from t h e  11epai-t- 
ment o f  t h e  Navy. The I n s t a l l a t i o n  i s  loca ted  approximately 35 m i l e s  
sou theas t  oE San Francisco a rd  15 m i l e s  northwest  of  San J o s e ,  Cal i fornLa.  
The t o t a l  capital investment a s  of  June 30, 1964, was $155,427,000. 

SUMMARY OF l?.ESOLTRCES REQUIREMENTS : 
(Do l l a r s  i n  Thousands) 

1966 1965 

--- 
- - 1964 

Number of Posii-ions,  end o f  y e a r . .  2 , 204 2,205 2 205 
Average Number 3f A l l  Employees.. . 2,173 2,195 2 ,195  
Admin i s t r a t ive  3pl2rations. .  . , . . , " .  $29,886 $31,698 $32,300 
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ADMINISTWTIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

MISSION: 

The E l e c t r o n i c s  Research Center w i l l  s e r v e  a s  a n a t i o n a l  focal. po in t  
f o r  advanced r e sea rch  and technology i n  space e l e c t r o n i c s .  The I r i s t a lLa t ion  
w i l l  organize,  manage, and conduct comprehensive programs i n  basic: and 
app l i ed  r e s e a r c h  aimed a t  providing t h e  information r e q u i r e d  as  a pre-  
r e q u i s i t e  t o  inore r e l i a b l e  and e f f i c i e n t  space e l e c t r o n i c  equipment:. 

The f a c i l i t i e s  t o  be c o n s t r u c t e d  i n  t h e  nea r  f u t u r e  w i l l  provide :he 
i n i t i a l  r e s e a r c h  t o o l s  necessa ry  t o  implement t h e  mission of t h e  c:ente’r. 
The t e c h n i c a l  s t a f f  w i l l  i nc lude  e x p e r t s  i n  t h e  f i e l d s  of electrorii .cs,  
phys i c s ,  and f l i g h t  mechanics. 

The programs t o  be undertaken w i l l  i nc lude  e f f o r t  i n  t h e  fundamen :a1 
d i s c i p l i n e s  of e l e c t r o s t a t i c s ,  microwave r a d i a t i o n ,  i n e r t i a l  s ens ing ,  o p t i c s ,  
and s o l i d  , s t a t e  physics .  Technique and component advances w i l l  bcs r e f i n e d  
t o  demonstrate i n s t rumen ta t ion  a p p l i c a t i o n s  and system u t i l i t y  o r  f e a s i -  
b i l i t y  f o r  communications, d a t a  p rocess ing ,  c o n t r o l  and guidance Eysteris. 

The North Eas t e rn  O f f i c e  formerly l o c a t e d  i n  Cambridge, Massachusetts,  
w a s  merged w i t h  t h e  E l e c t r o n i c s  Research Center e f f e c t i v e  September 1, 1964. 
The FY 19615 and 1966 fund requirements  are included i n  t h e  e s t i m a t e s  f o r  
t h e  E l e c t r o n i c s  Research Center .  

DESCRIPTION : 

The E l e c t r o n i c s  Research Center  w i l l  be s i t u a t e d  on a 29 acre  t r a c t  of 
land l o c a t e d  i n  (Cambridge, Massachuset ts .  The master  planning for  t h e  
I n s t a l l a t i o n  c m t e m p l a t e s  an a u x i l i a r y  s i t e ,  a s  y e t  unse l ec t ed ,  f c r  th(:  
c o n s t r u c t i o n  o f  a d d i t i o n a l  r e s e a r c h  f a c i l i t i e s  and development of f i e l ( l  
t e s t  a reas . ,  

SUMMARY OF RESWXCES REQUIREMENTS : 

(Do l l a r s  i n  Thousands) 

1966 - 1965 - 1964 - 
Number of l ’osi t ions,  end of y e a r . .  25 250 550 
Average Number oE A l l  Employees,. . 12  119 40 5 
Admin i s  t r a  1: i v e  Opera t ions . . . . . . . , . $3,600 $7 , 622 $730 
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ADMINISTRATIVE OPERAT IONS 

FISCAL YEAR 1966 ESTIMATES 

FLIGHT RESEARCH CENTER 

SUMMARY 

MISSION : 

The primary mis s ion  of t h e  F l i g h t  Research Center i s  t o  conduct f l i g h t  
r e s e a r c h ,  and s t u d y  t h e  problems of manned f l i g h t  both w i t h i n  and o u t s i d e  
t h e  atmosphere. Research inc ludes  suppor t ing  r e s e a r c h  and technol-ogy 2 f f o r t  
on take-of f and landing,  low-speed f l i g h t ,  supe r son ic  and hypersonic  f Light , 
and r e e n t r y .  

The I n s t a l l a t i o n  f a c i l i t i e s  c o n s i s t  o f  r e s e a r c h  and f i g h t e r  a i r c r , % f t ,  
s p e c i a l  purpose v e h i c l e s  such a s  p a r a g l i d e r s ,  l i f t i n g  bod ies ,  l u n a r  l a  iding 
r e s e a r c h  v e h i c l e s ,  a i r b o r n e  s i m u l a t o r s ,  and s p e c i a l i z e d  ground support  
equipment. Other f a c i l i t i e s  i nc lude  an  o f f i c e - l a b o r a t o r y  b u i l d i n g ,  f l i g h t  
maintenance hanger and a c a l i b r a t i o n  hanger. The t e c h n i c a l  s t a f f  of  t i e  
I n s t a l l a t i o n  inc ludes  l ead ing  e x p e r t s  i n  t h e  f i e l d s  of f l i g h t  r e s e a r c h ,  
aerodynamics, loads and s t r u c t u r e s ,  thermodynamics, biotechnology,  and 
e l e c t r o n i c s .  

A s u b s t a n t i a l  p a r t  of t h e  t o t a l  I n s t a l l a t i o n  s t a f f  i s  involved i n  
d i r e c t  support  of t h e  agency 's  a e r o n a u t i c a l  program inc lud ing  t h e  X - 1 5  
a i r c r a f t  program and r e l a t e d  p r o j e c t s .  Support of t h e  manned space f l i g h t  
program i s  provided t o  t h e  Gemini and Apollo p r o j e c t s  through e f f o r t s  Dn 
parachute  and p a r a g l i d e r  development. Other e f f o r t  i s  d i r e c t e d  i n  support  
of space v e h i c l e  systems, e l e c t r o n i c s ,  and t h e  man-machine i n t e g r a t i o n  
problems a s s o c i a t e d  w i t h  t h e  o p e r a t i o n  o f  manned v e h i c l e s .  

DESCRIPTION: 

F l i g h t  Research Center i s  s i t u a t e d  on 171 a c r e s  of land under p e r n i t  
f r o m  the A i r  Force. The I n s t a l l a t i o n  i s  l o c a t e d  n o r t h e a s t  of Edwards . 9 i r  
Force Base, C a l i f o r n i a ,  a d j a c e n t  t o  Rogers Dry Lake, approximately 65 s i r  
m i l e s  n o r t h  of Los Angeles. 
w a s  $27,116,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

The t o t a l  c a p i t a l  investment as of June 33,1964 

(Do l l a r s  i n  Thousands) 

1964 - 1966 - 1965 - 

\ 

Number of P o s i t i o n s ,  end of y e a r . .  6 19 6 19 6 19 
Average Number o f  A l l  Employees ... 62 1 622 619 
Adminis t ra t ive Olperations.. . . . . . . . $9,514 $9,750 $9,600 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

LANGLEY RE SEARCH CENTER 

MISS I O N  : 

The primary mission of Langley Research Center  i s  t o  conduct b a s i -  
and a p p l i e d  r e s e a r c h  i n  t h e  areas of advanced a e r o n a u t i c s  and space f l i g h t ,  
Along wi th  providing t e c h n i c a l  support  f o r  t h e  development of advanced 
types of manned v e h i c l e s ,  t h e  I n s t a l l a t i o n  i s  a s s igned  p r o j e c t  mariagem2nt 
r e s p o n s i b i l i t y  f o r  t h e  Scout v e h i c l e  development and procurement, f l i g ' i t  
p r o j e c t s  a s s o c i a t e d  wi th  r e e n t r y  problems, and t h e  luna r  o r b i t e r  s a t e l l i t e .  

Research f a c i l i t i e s  a t  t h e  I n s t a l l a t i o n  inc lude  convent ional  wind 
t u n n e l s  ranging from subsonic  t o  hypersonic  speeds,  f l i g h t  s imula to r s  3nd 
e x t e n s i v e  aerospace f a c i l i t i e s  u t i l i z e d  f o r  t h e  advancement of know1ed;e 
i n  rendezvous, l una r  l and ings ,  and o t h e r  space f l i g h t  o p e r a t i o n s .  These 
f a c i l i t i e s  a r e  supplemented by free f l i g h t  s t u d i e s  of models and f u l l - s c a l e  
r e s e a r c h  a i r c r a f t .  

The Langley Research Center conducts suppor t ing  r e s e a r c h  and tech,iology 
i n  t h e  a r e a s  of space v e h i c l e  systems, e l e c t r o n i c  systems, l i f e  and sp,ice 
s c i e n c e s ,  space power, and chemical p ropu l s ion  systems. S tud ie s  i n c l u i e  
s t r u c t u r a l  and o p e r a t i o n a l  problems a s s o c i a t e d  w i t h  t h e  supersonic: tra.is- 
p o r t ,  problems a s s o c i a t e d  wi th  t h e  development and o p e r a t i o n  o f  a mann:d 
o r b i t a l  r e s e a r c h  l a b o r a t o r y ,  and t e c h n i c a l  support  f o r  t h e  Gemini and , I p o l b  
p r o j e c t s ,  involving problems i n  connect ion wi th  luna r  l and ings ,  rendezJous 
techniques and r e e n t r y  f l i g h t s .  

Research e f f o r t  i s  being u t i l i z e d  i n  t h e  a r e a s  of pas s ive  conununi:a- 
t i o n s  s a t e l l i t e s  and me teo ro log ica l  s a t e l l i t e s .  The I n s t a l l a t i o n  a l s o  
supports  o t h e r  government agenc ie s ,  i nc lud ing  the  Department of Defens: 
and t h e  Fede ra l  Aviat ion Agency. I n  a d d i t i o n  t o  assuming p r o j e c t  
r e s p o n s i b i l i t y  f o r  t h e  Scout v e h i c l e  development and procurement, P r o j ' x t  
F i r e ,  and the Lunar O r b i t e r  s a t e l l i t e ,  t h e  I n s t a l l a t i o n  i s  a l s o  e x e r c i s i n g  
management 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  I t a l i a n - U n i t e d  S t a t e s  i n t e r n a t  ional 
s a t e l l i t e  program. 

DESCRIPTION: 

Langley Research Center i s  s i t u a t e d  on 772 a c r e s  of land a t  €lamptc)n, 
V i r g i n i a ,  of which 430 a c r e s  a r e  owned by NASA and 342 a c r e s  a r e  occupied 
under permit f r o n  t h e  A i r  Force.  The I n s t a l l a t i o n ,  d iv ided  i n t o  t:wo 
s e p a r a t e  a r e a s  by f a c i l i t i e s  of t h e  Langley A i r  Force Base, i s  approxknately 



10 m i l e s  n o r t h  of  Hampton, V i r g i n i a .  A p l o t  of 110 a c r e s  a t  Newport Ns?ws, 
V i r g i n i a ,  w a s  acqu i r ed  f o r  c o n s t r u c t i o n  of t h e  Space Rad ia t ion  E f f e c t s  
Laboratory.  The t o t a l  c a p i t a l  investment as of June 3 0 ,  1 9 6 4 ,  i n c l u d i i g  
t h e  acreage l o c a t e d  a t  Newport N e w s ,  V i r g i n i a ,  was $249,776,000.  

SUMMARY OF -- RESOURCES REQUIREMENTS : 

( D o l l a r s  i n  thousands) 

1960 -- 1965 - 1964 - 
Number of P o s i t i o n s ,  end of y e a r . .  4,330 4,308 4,308 
Average Number of A l l  Employees ... 4,260 4,292 4 ,281  
Adminis t ra t ive Operat ions ......... $52,642 $57,258 $61,7113 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

LEWIS RESEARCH CENTER 

SUMMARY 

MISSION : 

The primary mission of t h e  L e w i s  Research Center  i s  b a s i c  and a p p l i e d  
r e s e a r c h ,  and development i n  advanced p ropu l s ion  and space power gener ,a t ion.  
The L e w i s  Research Center i s  a l s o  a s s igned  p r o j e c t  management r e s p o n s i l i l i t y  
f o r  t h e  Centaur launch v e h i c l e ,  and Agena procurement. 

I n  a d d i t i o n  t o  t h e  development of t h e  Centaur launch v e h i c l e ,  cons ide r -  
a b l e  in-house e f f o r t  w i l l  be u t i l i z e d  i n  support  o f  experimental  and 
developmental p r o j e c t s  a s s o c i a t e d  w i t h  n u c l e a r  e l e c t r i c  and n u c l e a r  r o - k e t  
p ropu l s ion  systems; space v e h i c l e  technology, i nc lud ing  propellant:  handl ing 
under environmental  c o n d i t i o n s ;  advanced concepts  and b a s i c  r e s e a r c h  s tud ie s  
on l i q u i d  and s o l i d  p ropu l s ion  systems and components; and i n v e s t i g a t i o n s  
of s o l a r  and chemical power g e n e r a t i n g  systems. 

Other major areas o f  r e s e a r c h  are mater ia ls  r e s e a r c h  i n  support  oE 
propu l s ion  systems, e l e c t r o n i c s  systems and f l u i d  physics .  

Aeronau t i ca l  r e s e a r c h  inc ludes  p ropu l s ion  systems f o r  t h e  superso. i ic  
t r a n s p o r t .  

Research f a c i l i t i e s  a t  L e w i s  ( i n c l u d i n g  Plum Brook S t a t i o n )  i nc lude  a 
n u c l e a r  r e a c t o r  f o r  components t e s t i n g ;  a space r a d i a t o r  and condenser 
f a c i l i t y  f o r  s tudy  of h e a t  t r a n s f e r ;  space environmental  vacuum chambers; 
atmospheric wind t u n n e l s ;  and numerous t es t  s t a n d s  f o r  engine and subsystem 
s t u d i e s  . 
DESCRIPTION: 

L e w i s  Research Center  i s  s i t u a t e d  on 364 a c r e s  o f  land immediately 
west of t h e  Cleveland-Hopkins A i r p o r t ,  12 miles southwest of Cleveland,  
Ohio, and c o n s i s t s  o f  349 acres of government-owned land and 15 acres of 
l ea sed  p rope r ty .  The Plum Brook S t a t i o n ,  which i s  a p a r t  o f  t h e  L e w i s  
Research Center ,  occupies  a 6,031 a c r e  NASA-owned t r a c t  nea r  Sandusky, 
Ohio. The Plum Brook S t a t i o n  i s  approximately 45 m i l e s  w e s t  o f  t h e  
Cleveland s i t e .  The t o t a l  c a p i t a l  investment as of  June 30, 1964 f o r  ' lo th  
Lewis  and Plum Brook was $239,998,000. 
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SUMMARY OF RESOURCES REQUIREMENTS : 

(Dol la rs  i n  Thousands) 

1966 -. 1965 - 1 9 6 4  
_c 

Number of Positions, end of yea r . .  4 ,  859 4,847 4,847 
Average Number of  A l l  Employees.. . 4 , 7 9 9  4 ,866 4,8217 
Adminis t ra t ive  Operat ions ......... $ 6 1 , 6 9 4  $ 7 0 , 9 7 1  $63,8tiO 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

SPACE NUCLEAR PROPULSION OFFICE 

SUMMARY 

MISS I O N  : 

The mission of t h e  Space Nuclear P ropu l s ion  O f f i c e  (a j o i n t  off icc!  of 
t h e  Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion  and t h e  Atomic Energ!? 
Commission) i s  t o  e s t a b l i s h  t h e  b a s i c  technology, and develop and provj.de 
q u a l i f i e d  nucIea;c r o c k e t  engines  t o  accomplish o p e r a t i o n a l  missions i n  
advanced launch v e h i c l e s .  

The I n s t a l l i a t i o n  w a s  e s t a b l i s h e d  t o  a s s u r e  t h e  formulat ion and execu- 

Implementation of t h e  a s s igped  
t i o n  of a w e l l  i n t e g r a t e d  program f o r  n u c l e a r  r o c k e t s  which f u l f i l l s  tlie 
responsibi l i t i1 .s  of both t h e  NASA and AEC. 
programs w i l l  Iencompass b a s i c  r e s e a r c h  on r e a c t o r s ,  engine systems, ancl 
nuc lea r  v e h i c l e  technology; development of p r a c t i c a l  heat-exchanger tylie 
rocke t  r e a c t o r ;  ;and engine systems; and ground t e s t i n g  of r e a c t o r s  and 
engines  . 
DESCRIPTION : 

The organiziation c o n s i s t s  of a headquar t e r s  o f f i c e  l o c a t e d  a t  
Germantown, Maryland, and t h r e e  f i e l d  ex tens ions  l o c a t e d  i n  Ohio, New 
Mexico, and Ne-Jada. The t o t a l  c a p i t a l  investment of t h e s e  f a c i l i t i e s  
amounted t o  $8,069,000 as of June 30, 1964. 

SUMMARY OF RESOUJICES REQUIREMENTS: 

(Do l l a r s  i n  Thousands) 

1964 - 1965 - 1966 - 
Number of I ?os i t i ons ,  end of yea r . .  112 116 116 
Average Number o f  A l l  Employees ... 103 114 116 
Admin i s t r a t ive  Operat ions. .  . . . . . . . $1,472 $1,725 $1,838 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

NASA HEADQUARTERS 

SUMMARY 

M I S S I O N  : 

The NASA Heedquarters  i s  r e s p o n s i b l e  f o r  t h e  p lanning ,  coord i i ia t ion ,  
and execu t ive  d i r e c t i o n  o f  programs e s t a b l i s h e d  t o  implement t h e  n .3 t iona l  
o b j e c t i v e s  s ta t :ed  i n  t h e  Na t iona l  Aeronaut ics  and Space A c t  of  1958, a s  
amended. To a:isi.st NASA gene ra l  management i n  c a r r y i n g  o u t  t h e  t e c h n i c a l  
a c t i v i t i e s  t h e  Headquarters  i s  organized  i n t o  broad program a r e a s :  
Manned Space F l i g h t ,  Space Sc ience  and App l i ca t ions ,  Advanced R e s e x c h  and 
Technology, and E. suppor t  f u n c t i o n  f o r  Tracking and Data Acquisit : ion.  I n  
a d d i t i o n  t o  t h e  r e s p o n s i b i l i t y  f o r  program d i r e c t i o n ,  t h e  program o f f i c e s  
a r e  r e s p o n s i b l e  f o r  management o f  t h e  f i e l d  I n s t a l l a t i o n s  which c:a::ry ou t  
t h e s e  programs. The O f f i c e  of  Manned Space F l i g h t  i s  r e s p o n s i b l e  f o r  
t h e  management of  t h e  Marsha l l  Space F l i g h t  Center ,  Manned Spacec:raft 
Center  and t h e  John F. Kennedy Space Center ;  t h e  O f f i c e  o f  Space Science 
and App l i ca t ions  f o r  t h e  Goddard Space F l i g h t  Center ,  Wallops S t a t i o n ,  
P a c i f i c  Launch Operat ions O f f i c e  and t h e  a d m i n i s t r a t i o n  of  t h e  c o n - r a c t  f o r  
t h e  o p e r a t i o n  c'f t h e  J e t  Propuls ion  Laboratory;  t h e  O f f i c e  o f  Advanced 
Research and TE chnology f o r  t h e  A m e s  Research 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 ,  and the S.pace Nuclear  Propuls ion  Of f i ce .  

DESCRIPTION: 

The NASA t . eadquar te rs  i s  loca t ed  a t  400 Maryland Avenue, S. W . ,  Washing- 
ton ,  D. C . ,  and a l s o  occupies  o t h e r  b u i l d i n g s  i n  t h e  D i s t r i c t  o f  Columbia 
and nearby V i r g i n i a .  Except f o r  space l ea sed  i n  t h e  Universa l  Nclriili 
Bui ld ing  and a s t o r a g e  a r e a  in V i r g i n i a ,  personnel  occupy Govermient-owned 
bu i ld ings .  

SUMMARY OF -- RESClURCES R E Q U I R F N E N T C  

(Dol la rs  i n  Thousands) 

1966 -- 1965 - 1964 - 
Number of  P o s i t  ions ,  end of  yea r . .  2,133 2 , 2 2 1  2 ,22 1 
Average Number of A l l  Employees.. . ' 1,944 2 , 070 2,150 
Admin i s t r a t ive  Opera t ions  ......... $49,115 $73,255 $56,103 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

NORTH EASTERN OFFICE 

SUMMARY 

MISSION: 

The mission of t h e  North E a s t e r n  O f f i c e  w a s  conso l ida t ed  wi th  t h e  
E l e c t r o n i c s  Research Center e f f e c t i v e  September 1, 1964. The FY 1965 
and 1966 requirements  of t h i s  o f f i c e  a r e  included wi th  t h e  e s t i m a t e s  f o r  
t h e  E l e c t r o n i c s  Research Center.  

SUMMARY OF RI:SC)URCES - REQUIREMENTS : 

(Do l l a r s  i n  Thousands) 

1966 - 1964 1965 - 
--- ---  Number of Posi t . ions,  end o f  yea r . .  33 

Administratix,e Opera t ions . ,  . . . . . . . $379 e- -  - --  
--- --- Average Number of A l l  Employees.. . 30 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

WESTERN OPERATIONS OFFICE 

MISS I O N  : 

The primary mis s ion  of t h e  Western Operat ions O f f i c e  i s  t o  provicle 
t e c h n i c a l ,  c o n t r a c t u a l ,  and a d m i n i s t r a t i v e  support  t o  NASA i n s t a l l a t i o n s  
f o r  programs an'd p r o j e c t s  l o c a t e d  i n  Southern C a l i f o r n i a  and o t h e r  a r e a s  
west of Denver. The Western Operat ions O f f i c e  f u n c t i o n s  as a f i e l d  
s e r v i c e  i n  p r x u r e m e n t ,  t e c h n i c a l  and c o n t r a c t  a d m i n i s t r a t i o n ,  k g a l  imd 
p a t e n t  reviews, a d m i n i s t r a t i v e  suppor t ,  and f i n a n c i a l  management a c t p r i t i e s  

The mission of t h e  Western Operat ions O f f i c e  a l s o  inc ludes  admin is- 
t r a t i v e  support  and s e r v i c e s  f o r  t h e  NASA r e s i d e n c e  o f f i c e  a t  t h e  J e t  
Propuls ion Laboratory.  The Resident  O f f i c e ,  p h y s i c a l l y  l o c a t e d  zit t h e  
Je t  Propuls ion Laboratory i n  Pasadena, C a l i f o r n i a ,  has  p r i n c i p a l  cont.:act 
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  NASA c o n t r a c t  w i th  t h e  C a l i f o  rnia 
I n s t i t u t e  of Technology which o p e r a t e s  t h e  J e t  Propuls ion Laboratory.  

DES C R I  PTIO3 : 
8 

The Western Operat ions O f f i c e  i s  l o c a t e d  a t  150 Pic0 Boulevard, 3anta 
Monica, C a l i f o r n i a .  The O f f i c e  occupies  a group of l ea sed  buildi-ngs and 
t h e r e  i s  no government investment i n  b u i l d i n g s  o r  land a t  t h i s  l o c a t i m .  
I n  about two yea r s ,  t h e  main o f f i c e  w i l l  move t o  a new GSA F e d e r a l  OfEice 
Building t o  b e  c o n s t r u c t e d  i n  nearby 

SUMMARY OF RESOURCES REQUIREMENTS: 

Number of P o s i t i o n s ,  end of  y e a r . .  
Average Number of A l l  Employees.. . 
Admin i s t r a t ike  Operat ions ......... 

West Los Angeles. 

(Do l l a r s  i n  Thousands) 

1966 - 1965 - 1964 - 
376 40 6 40 6 
336 3 90 40 5 

$4,924 $5 , 989 $6,337 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY OF APPROPRIATION BUDGET PUNS BY INSTALLATION 

( In  mi l l ions  of do l la rs )  

-~ Research and Development Construction of F a c i l i t i e s  A&uinisrraiivr Opsra’,io-c 
1964 1965 1966 - i964 :365 E - 1964 1965 1966 - 

John F. Kennedy Space 
Center, NASA.............. 51.7 53.4 73.5 284.7 89.1 8.6 35.0 61.6 62.7 

Manned Spacecraft Center.. .. 1363.0 1406.1 1486.1 36.1 24.4 4.4 68.6 91.2 89.7 
Marshall Space F l ight  Center 1301.9 1468.5 1689.6 30.1 15.0 4.8 124.5 140.5 137.4 

Michoud Plant.. . . . . . , . . . . .  9.1 6.3 .3 - 
Mississippi Test Fac i l i t y  . 96.2 54.2 2.1 

Goddard Space F l ight  Center. 376.4 387.0 410.9 17.2 1.8 2.4 62.5 85.9 69.6 
Paci f ic  Launch Operations 

Office.................... .1 1.0 .8 .8 
Wallops Station............. 5.1 6.8 10.4 .6 1.7 1.0 9.7 11.5 9.8 
Jet  Propulsion Laboratory. .. 224.7 214.0 222.0 3.2 3.6 - - - 
Ames  Research Center........ 40.3 52.9 45.5 11.6 5.7 2.7 29.9 31.7 32.3 
Electronics Research Center. 1.9 5.2 4.8 10.1 10.0 .7 3.6 7.6 
Fl ight  Research Center.. .... 10.3 11.5 18.6 2.5 9.5 9.7 9.6 
Langley Research Center.. ... 78.4 97.4 100.8 9.9 4.6 8.3 52.6 57.3 61.8 
Lewis Research Center.. ..... 300.3 313.7 258.6 20.5 2.1 .9 61.7 71.0 63.9 
Space Nuclear Propulsion 

Office .................... 60.4 45.0 48.9 4.2 1.5 1.7 1.8 
Northeastern Office......... .4 

Western Operations Office.. . 4.5 .2 . 3  4.9 6.0 6.3 
NASA Headquarters ........... 158.0 210.1 205.5 49.1 73.2 56.1 
Various Locations........... 184.8 44.3 21.7 - 
Fac i l i t y  Planning and Design - - - - - - -  7.5 

Total Budget Plan ......... 4268.6 4575.9 w u u  
- -  

rn 
3- 

1964 - 

371.4 
1467.7 
1456.5 

9.1 
96.2 

456.1 

1.0 
15.4 

227.9 

81.8 
5.5 

22.3 
140.9 
382.5 

66.1 
.4 

9.4 
207.1 
184.8 

Total 
1965 - 

204.1 
1521.7 
1624.0 

6.3 
54.2 

474.7 

.9 
20.0 

217.6 

90.3 
15.6 
21.2 
159.3 
386.8 

46.7 

6.2 
283.3 
44.3 

- 

1966 - 
144.8 

1580.2 
1831.8 

.3 
2.1 

482.9 

.8 
21.2 
222.0 

80.5 
22.8 
28.2 
170.9 
323.4 

50.7 

6.6 
261.6 
21.7 

7.5 

Z u &  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

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

( In  thousands of dol lars)  

J. F. KENNEDY VANUED MARSHALL GODD,bRD P A C I F I C  LAUNCH AMES ELECTRONICS F L I G H T  LANGLEY L E W I S  SPACE NUCLEAR WESTERN 
PROGRAM OFFICE TOTAL SPACE CENTER. SFACECRAFT SPACE F L I G H T  SPACE F L I G H T  OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULSION HEAUQUARTERS OPERATIONS 

NASA CENTER CENTER CENTER O F F I C E  ST AT I ON CENTER CENTER CENTER C E N T W  CENTER OFF1  C E  OFFICE 

Office of Y 2 n ~ ~ r l  Space F l i e h t  

206 2,713,052 49,881 1,356,036 1,266,424 
2,941,178 48,622 1,397,050 ' ^ -  ..-' 
3,249,485 69,345 1,465,040 1,656,600 5 00 

" - 7 C  L , ,  1,+3 I ,  330 

75 
7 5  

2 , O i T  
2,900 
3,700 

.I/. 7 <-, ? C  no. 2,975 " 4 , Y J L  

600 54,100 200 
300 53,550 250 

1964.................. 
1965.................. 
1966.................. 200 

Office of Space Science and 
Applications 

746,879 1,819 3,256 780 235,148 
731,486 4,808 7,254 675 183,408 

4,225 17,800 13,440 227.712 797,515 

25,843 
90 1,390 35,085 

4,500 28,305 

44 35,168 
85 59,806 
100 51,860 

197,522 87,202 160,097 
197,323 108,994 132,568 
196,730 105.375 147,468 

1964.................. 
1965.................. 
1966.................. 

Office of Advanced Research and 
Technology 

1964.................. 
1965.................. 
1966.................. 

Office of Tracking and Data 
Acquisit ion 

1964.................. 
1965.................. 
1966.................. 

Off ice  of  Technology U t i l i z a t i o n  
and Pol icy  Planning 

1964.................. 
1965.................. 
1966.................. 

317,201 
316,468 
277,700 

3,702 31,821 8,252 
1,750 28,511 8,127 
3,235 18,035 9,300 

14,404 
17.724 
16,945 

1,873 
5,200' 

8,447 38,741 99,759 60,355 

16,530 42.776 61,595 48,900 
9,190 32,548 115,825 44,995 

25,026 26,694 
34,322 21,603 
33,638 21,546 

194,347 
274,750 
246,200 

2,900 132,817 
2,000 195,201 
1,500 173,400 

5,100 
5,450 
5,900 

1,800 2,450 

2,000 2,500 
2,200 2,200 

7,210 42,070 
7,300 59,799 
7,900 53,000 

3,500 
4,750 
5,000 

3,500 
4,750 
5,000 

Total Budget Plan .... 

3,974,979 51,700 1,362,994 1,301,925 376,423 5,100 40,322 - 10,291 60,355 158,029 229,208 78,376 300,256 
210,066 214,170 

:, 575,90c ?3,570 1,486,075 l,fi89.575 410.912 10,400 45,450 5,200 18,630 48,900 205,463 222,264 100,836 258,625 
4,268,632 53,430 1,406,054 1,468,542 387,011 90 6,840 52,884 1,873 11,475 97,4X4 313.748 44,995 

1964.................. 
1965.................. 
1566.................. 
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PROGRAM 

w A . . F T n l , A T  IC"nv,,A.m.TnC A h n .  rn.nr L n . 1  .7.."""..---., 
.._I &",.nu -I\"..r.VL l" .J r.I.Y OTfibLi C 1 U P I I I " L O I M L  L"," 

FISCAL YEAR 1966 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMEhT BUDGET PIAN BY INSTALLATION AND FISCAL YEAR 

(In thousands of dollars) 

OFFICE OF MANNED SPACE 
F- ICrn .  TEAL 

Gemini 

Apollo 

Advanced mission studies 

OFFICE OF SPACE SCIENCE 
AND APPLICATIONS. TOTAL 

Physics and astronomy 

Lunar and planetary 
exploration 

Sustaining university 
program 

Launch vehicle development 

Launch vehicle procurezent 

Bioscience 

Meteorological satellites 

Comunication satellites 

Applications technology 
satellites 

~~ ~ 

J. F. KENNEDY '.iA1!NE9 "ARSPALL  GODOARD P A C I F I C  LAUNCH AMES ELECTRONICS F L I G H T  LANGLEY L E W I S  SPACE NUCLEAR WESTERN 
TOTAL SPACE CENTER, SFACECRAFl  SPACE F L I C H T  SFACE F L I G H T  OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULSION HEADQUARTCRS OPERATIONS 

NASA CENTER CENTER CENTER O F F I C E  STAT I O N  CENTER CENTER CENTER CENTER CENTER O F F I C E  OFF, CE 1' 

75 2,017 2,975 35,091 34 7 
7,900 Ann - zf, . , - - -  Inn ?!?e _ L  

1964 2,713,052 49,881 1,356,036 1,266,424 206 

1966 3,249.485 69,345 1,465,040 1.656.600 500 200 3,700 300 53,550 250 
1965 2,9'-1,179 r;8,5?? 1,397,050 1,'-?7,356 2:: I 3  

1964 418,900 418,900 
1965 308,400 308,050 
1966 242,100 241,700 

1964 2,272,952 49,481 933,486 1,257,179 206 
1965 2,606,778 48,172 1,080,800 1,429,406 275 
1966 2,997,385 68,945 1,221,940 i,651,300 500 

1964 21,200 400 3,650 9,245 
1965 26,000 450 8,200 7,950 
1966 10,000 400 1,400 5,300 

75 2,975 
75 1,200 600 
200 2,000 300 

2,017 
1,700 
1,700 

350 
400 

29,293 257 
46,050 200 
51,950 250 

5,798 
7,700 
1,200 

90 

1964 746,879 1,819 3,256 780 235,148 25,843 44 35,168 197,522 87,202 160,097 
1965 731,486 4,808 7,254 675 183.408 90 1,390 35,085 85 59,806 197,323 - 108,994 132,568 
1966 797,515 4.225 17,800 13,440 227,712 - 4,500 28.305 100 51.860 196.730 - 105,375 147,468 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
I965 

148,623 
136,814 
172,100 

205,762 
206,150 
215,615 

40,000 
46,000 
46,000 

111,900 
96,500 
63,600 

129,986 
154,672 
194,500 

21,479 
28,700 
31,500 

63,177 
31,200 
42,700 

8,413 
8,055 
2,800 

17,539 
23,395 
28,700 

- 
983 

1,783 
1,050 

836 
3,025 
3,175 

- 

1,020 
2,300 
2,600 

1,867 

14,000 
4,429 

2 34 
475 

1,000 

135 

200 
_sn 

195 
20 
20 

505 
535 
300 

13,000 

80 

120 
17n 

123,753 
107,473 
133,585 

1,084 
1,111 
900 

250 
925 
550 

*? 9- 
L _ I , J L t  

19,960 
23.025 

250 
250 
250 

62,346 
39,515 
39,720 

7,661 
1,415 
1,500 

16,478 
22,699 
28,182 

1,390 
4,500 

605 
1,764 
2,255 

15,382 
16,054 
8,600 

9,856 
17,267 
17,450 

44 
85 
100 

2,333 
2,280 
1,730 

20,146 
43,050 
37,300 

115 
650 
300 

i1.930 
13,106 
11,700 

444 
L20 
530 

200 
300 
300 

150 

109,497 
91,317 
47,600 

87,875 
106,006 
149,130 

20,047 
21,168 
26,660 

9,521 
10,667 
9,500 

39,940 
45,965 
45,965 

1,055 
1,825 
1,100 

6,019 
12,485 
7,470 

9,896 
9,209 
11,550 

172 

2,130 

552 
6,340 
1,000 

, ,-.+r 
0 6 8 %  9 -, - - _  

300 

476 
3 34 
650 

157,257 
130,304 
145,015 

60 
35 
35 

1,243 
1,499 
1,250 

1,061 
396 
518 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

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

(In tkousands of dollars) 

J. F. KENNEDY MANNED MARSHALL GOOOARD P A C I F I C  LAUNCH AMES E L  ECTRONICS F L I G H T  LANGLEY L E W I S  SPACE NUCLEAR WESTERN 
PROCRAM TOTAL SFACE CENTER, SPACECRAFT SPACE F L I G H T  SPACE F L I G H T  OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCH R E S E M C H  RESEARCH PROPULSION H E A D Q U A R T W S  OPERATIONS 

NASA CENTER CENTER CENTER O F F I C E  S T A T I O N  CENTER CENTER CENTER CENTER CENTER O F F I C E  O F F I C E  1‘ 

OFFICE OF ADVANCED RESEARCH 
AND TECHNOLOGY. TOTAL 

1964 317,201 3,702 31,821 8,252 14,404 8,447 38,741 99,759 60,355 25,026 26,694 
1965 316.468 i. 750 28.5ii 8. iii l I . l L 4  i.873 9. L Y U  32.548 ii5.82, 04.995 3 4 . 3 2 2  21.bUH 
1966 277.700 3,235 18.035 9.300 16,945 5,200 16,530 42,776 61,595 48,900 33,638 21,546 

_ -  _^ .  

Basic Research 

Space vehicle systems 

Electronic systems 

Human factor systems 

Nuclear-electric systems 

Nuclear rockets 

Chemical propulsion 

Solar and chemical power 

Aeronautics 

OFFICE OF TRACKING AND 
DATA ACQUISITION 

Tracking and data acquisition 

OFFICE OF TECHNOLOGY 
UTILIZATION AND POLICY 
P L w ” N G  

Technology utilization 

TOTAL BUDGET PLAN 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 

22,653 
21,231 
22,000 

44,495 
45,714 

35,000 

28,700 
25,422 
34,400 

13,200 
13,320 
14,900 

45,963 
42,492 
27,000 

79,176 
56,731 
58,000 

46,000 
63,792. 
30,000 

14,000 
13,745 
14,200 

21,795 
35,240 
42,290 

194,34 7 
274,750 

629 
730 
855 

1,079 
475 
880 

1,900 
445 
900 

94 
100 
100 

500 

986 
916 
920 

13,569 
16,744 
4,490 

4,644 
3,469 
4,525 

235 
220 
300 

263 
290 
400 

7,153 

1,300 

3,542 
3,592 
5,100 

1,429 
2,000 
1,000 

1,280 

2,900 
2.000 

235 
257 
2 60 

878 
956 
930 

3,274 
2,797 
3,035 

1,320 
1,142 
1,200 

375 
550 
800 

2,170 
2,425 
3,075 

132,817 
1Y5.201 

- 5,100 - >.4w 

1,692 
1,881 
1,900 

1,942 
2,922 
2,655 

2,399 
3,650 
3,390 

3,820 
4,113 
4,680 

105 
191 
170 

4,44b 
4,967 
4,150 

200 

1,873 
5,000 

- 

30 
30 

1,403 

1,180 

1,072 
1,103 
1,400 

1,342 

1,500 

2,020 

2,000 

4,630 
4,037 
12,420 

1,800 
L. LOU 

1,466 
1,861 
1,920 

15,257 
9,659 
13,461 

8,848 
6,390 
9,120 

1,835 
3,204 
4,450 

400 

1,144 
1,480 
1,980 

710 
690 
740 

9,481 
8,864 
11,105 

2,450 
L .  LUU 

3,464 
2,234 
2,750 

3,186 
2,326 
1,770 

463 
445 
580 

137 
230 
200 

41,719 
37,038 
22,700 

11,330 
10,450 
7,800 

31,205 
45,227 
8,095 

6,403 
4,309 
5,000 

1,852 
13,566 
12,700 

60,355 
44,995 
48,900 

7,831 
8,260 
8,220 

3,282 
5,700 
6;519 

4,087 
2,493 
3,270 

3,931 
3,108 
2,870 

685 
1,186 
1,000 

3,194 
8,760 
8,825 

630 

1.109 

1,386 
3,806 
1,825 

1,009 

7,210 
/ ,YUU 

6,979 
5,792 
5,800 

3,438 
5,568 

3,140 

2,834 
2,727 
3,200 

1,882 
2,336 
1,600 

338 
6 

6,540 
4,183 
4,700 

2,553 
3,121 
3,106 

42,070 
> Y ,  I Y Y  

1966 246,200 1;500 173;400 - 5,900 2.000 2.500 7;900 53;OOO 

1964 194,347 2,900 132,817 - 5,100 1,800 2,450 7.210 42,070 
1965 7 7 4 , 1 5 0  2,000 195,201 - 5,450 2.200 2,200 7,900 59.799 
1966 246,200 1,500 173,400 - 5,900 2,000 2,500 7,900 53,000 

3,500 
4,750 

1964 3,500 
1965 4,750 

5,000 .n,/ 
LYOO 

1964 3,500 
1965 4,750 
1966 5,000 

- ,  
3,500 
4,750 
5,000 

1964 3,974,979 51,700 1,362,994 1,301,925 376.423 - 5,100 40,322 10,291 78,376 300,256 60,355 158,029 229,208 
52,884 1.873 11.475 97.454 313s 748 44,995 210,066 214,170 1965 4,268,632 53,430 1,406,054 1,468,542 387,011 90 6,840 

1966 4,575,900 73,570 1,486,075 1,689.575 410,912 - 10.400 45,450 5,200 18,630 100.836 258,625 48,900 205,463 222,264 

- l/Amount for Western Operations Office includes funds for the Jet Propulsion Laboratory as shwn in the Research and Development program justification (Vol. 11) 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

J E T  PROPULSION LABORATORY 

MISSION : 

The .Jet Propuls ion Labora tory  (JPL) , a government-owned f a c i l i t y  
i s  opera ted  b y  the  C a l i f o r n i a  I n s t i t u t e  o f  Technology under contractuzi l  
arrangement w i t h  t h e  Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion .  :PL 
has  primary r 2 s 3 o n s i b i l i t y  f o r  t h e  development and/or  p r o j e c t  managemcint 
of  complete s p a c e c r a f t  systems (e.g.  , Ranger, Surveyor,  and Mariner) , 
l una r  and deep space unmanned s c i e n t i f i c  mis s ions ,  and world-wide tracsking, 
d a t a  acqu i s i i - i o? ,  d a t a  r e d u c t i o n  and a n a l y s i s  c a p a b i l i t y  a s  r e q u i r e d  1)y 
luna r  and deep space f l i g h t s .  Other  a r e a s  of  importance i n  t h e  J P L  pi-ogram 
inc lude  advan-ed s p a c e c r a f t  guidance and c o n t r o l  systems,  advanccd so 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  engines ,  and i n t e g r a t i o n  of  
advanced propuls ion  systems i n t o  s p a c e c r a f t .  

DESCRIPTION - : 

The .Jet Propuls ion Labora tory  occupies  a main s i t e  of  1 4 5 , 9  acre: ;  i n  
Pasadena, CaliflDrnia, approximately twenty m i l e s  from Los Angelec. 
Subs id i a ry  f a c i l i t i e s  a r e  l o c a t e d  a t  Goldstone,  C a l i f o r n i a ;  Edwards A i r  
Force Base i n  Muroc, C a l i f o r n i a ;  and a t  Table  Mountain, C a l i f o r n i a .  !.'he 
c a p i t a l  investment a s  of  June .'30, 1 9 6 4  was $101,100,000. 

SUMMARY O F  FUZSOURCES REQUIREMENTIT : 

(Do l l a r s  i n  Thousands) 

1 9 6 4  - 1965 - 
Number o f  P o s i t i o n s ,  end of  yea r . .  4 , 2 2 2  4,100 4 , 000 
Average Number of A l l  Employees.. . 4,131 4 , 2 3 3  4 , 050 
Adminis t r a  t i v e  Type Cos t s;?. . . . . . . , $ 6 1 , 6 2 6  $ 6 2 , 6 4 6  $58 ,735  

>\As a c o n t r a c t o r  o p e r a t i o n ,  personnel  and o p e r a t i o n  of i n s t a l l a t i o n  c ~ ) s t s  a t  
t h e  Jet  Propuls ion  Labora tory  a r e  r e s e a r c h  and development funded. Tilere- 
f o r e ,  t h e  a d m i n i s t r a t i v e  o p e r a t i o n s  type  e s t i m a t e s  f o r  JPL a re  shown €or  
comparab i l i t y  purposes  and a r e  n o t  s e p a r a t e  r e q u e s t s  i n  t h e  NASA Admii i s t ra -  
t i v e  OperatiDns Appropr ia t ion .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

CONSOLIDATED STATEbIENT 

ON THE AERONAUTICS PROGRAM 

The funding shown i n  t h e  NASA Research and Development budget (Volume 11) 
f o r  t he  Aeronaut.ics program does no t  t o t a l l y  r e f l e c t  t h e  l e v e l  of e f f o r t  being 
conducted. W L S A  has ,  i n  i t s  own r e s e a r c h  c e n t e r s ,  a very  g r e a t  c a p a b i l i t y  t o  
accomplish a e r o n a u t i c s  r e s e a r c h .  This c a p a b i l i t y ,  exemplif ied by majcr wind 
tunnel  complexes, o p e r a t i o n a l  r e s e a r c h  a i r c r a f t ,  and e x t e n s i v e  f l i g h t  s imu-  
l a t i o n  f a c i l i t : i e s ,  i s  opera ted  by Government personnel .  I n  o rde r  t o  assess 
the magnitude of the NASA a e r o n a u t i c a l  r e s e a r c h  e f f o r t  performed, t he  p o r t i o n  
of t h e  "Adminj.st:rative Operat ions"  a p p r o p r i a t i o n  which suppor t s  a e r o n a u t i c s  
p r o j e c t s  must be added t o  the Research and Development funds.  I n  a d d i t i o n ,  
t he  c o s t  of r e l a t e d  Cons t ruc t ion  of F a c i l i t i e s  p r o j e c t s  is a l s o  t o  be 
cons idered ,  s i n c e  , t h e  increased  c a p a b i l i t y  to conduct a e r o n a u t i c s  r e sea rch  
i s  d i r e c t l y  r e l a t e d  t o  keeping t h e  NASA p h y s i c a l  p l a n t  up t o  d a t e .  

I n  a d d i t i o n  t o  t h e  funding desc r ibed  above, t h e r e  i s  a cons idera t  le 
amount of work performed i n  o t h e r  NASA Research and Technology a c t i v i t i e s  
t h a t  has  poteiit:ial b e n e f i t  t o  Aeronaut ics .  Q i s  may be ca tegor ized  as "other  
OART, SupportAng Research and Technology a p p l i c a b l e  t o  Aeronaut ics"  arid 
shown, as an e s t i m a t e ,  i n  t h e  t a b l e  below. 

(Dol la rs  i n  Mi l l i ons )  
1965 19t16 -- - 1964 - 

Research and development ........... $21.8 $35.2 $42 2 
Const ruc t  i o n  of f a c i l i t i e s  ........ 2.6 4.5 0 8  ......... 28.9 30.4 33 # 2  Adminis t ra t ive  ope ra t ions .  - -- 

Sub -Tot a :L ........................ $53.3 $70.1 

Other OAJXT suppor t ing  r e s e a r c h  
and t e  chnol og y app 1 i c a b  l e  t o  
ae r onau t I cs ...................... $30 .O $30 .O 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $83.3 - 
Number of d i r e c t  personnel  

engaged i n  ae ronau t i c s  r e s e a r c h  
and development e f f o r t . . . .  ....... 1,394 

$100.1 

1,467 

$ 7 6 , 2  

$30 .O 

$106.2 
-5 

1,600 
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l\TATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUPPORTING RE SEARCH AND TECHNOLOGY 
(Thousands of d o l l a r s )  

F i s c a l  Year F i s c a l  Year €'i.scaL Year 
19136 _--__ 1964 1965 

OFFICE OF MANNED SPACE FLIGHT ........ $30,272 $39,900 $22,600 

2 2 ,  600 30,272 39 , 900 Apollo ............................. 
Spacecraf t  suppor t ing  development ( 6 , 024) (20  , 300) ( 10 , 600) 
Launch v e h i c l e  suppor t ing  

developrrent... ................. (14,208) (12,500) ( 7,000) 
Propuls ion suppor t ing  development (7,605) (4  , 100) ( 2 , 000) 
Launch ope ra t ions  suppor t ing  

developnent. . .  ................. (2,435) (3,000) ( 3 , 000) 

OFFICE OF SPACE SCIENCE AND 
APPLICATIONS. ...................... $67,998 $79,949 - $94 , 20q 

Phys ics  and astronomy.............. 17,666 20 , 100 25 , 200 
Lunar and p l ane ta ry  e x p l o r a t i o n  .... 22 , 000 28 , 749 36,800 

Bioscience......................... 12,979 12,700 1 5  , 50C 
Meteorological  s a t e l l i t e s . . . . . . . . . .  7,754 7 , 500 8 , 200 
Communicat ions s a t  e l  1 i t  e s .......... 1,637 2,100 2 , 500 

Launch veh ic l e  development. ........ 3,800 7,100 $,000 

Appl ica t ions  technology s a t e l l i t e s .  2,162 1,700 2 , 000 

OFFICE OF ADVANCED RE SEARCH AND 
$18 7,  500 $172,279 TECHNOLCZ ......................... $180,352 

Basic  resear-ch.. ................... 
Space vehic  1.e systems.. ............ 
E l e c t r o n i c  systems.. ............... 
Human factcirs  systems.. ............ 
Nuc 1 e a r  . e 1 E' c t I' i c systems. .......... 
Nuclear roc.l:et:s.. .................. 
Chemical. propuls ion. .  .............. 
Sola r  arid c,heriical power.. ......... 
Aeronaut:ics., . ,, ..................... 

22,653 
24 , 951 
26,380 
13  , 200 
26,749 
21,261 
21,970 
14 , 000 

9,195 

2 1  , 231 
24 , 559 
23,322 
11,850 
23,192 
21,731 
24,762 
13,745 

7,887 

2 2 , 000 

3 0 , 000 
13 , 000 
i 4 , 000 
i 2 , 000 
f 0 , 000 

24 , 000 

14,200 
8 ,  301:) 

OFFICE OF TUrCKING AND DATA 
$12,890 $14,683 - $14 , 5012 .- ........................ 

GRAND TcVrF&.. ......................... $291,519 $306,811 
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