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NATIONAL AERONAUTICS AND SPACE ADMINISTKATION 

FISCAL Y E U  1967 ESTIMATES 

GENERAL STATEMENT 

The Nat ional  Aeronautics and Space Adminis t ra t ion w a s  e s t a b l i s h e d  ,m 
October 1, 1958, pursuant  t o  The Nat ional  Aeronautics and Space A c t  oE 1958, 
approved on J u l y  29, 1958. The Act states t h a t  the  po l i cy  and purposc 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 aero i iau t ica l  
a c t i v i t i e s  f o r  peacefu l  purposes f o r  t he  b e n e f i t  of a l l  mankind.. The:;e 
a c t i v i t i e s  should c o n t r i b u t e  m a t e r i a l l y  t o :  the expansion of human k~iowledge 
i n  the  atmosphere and space;  the  improvement and usefu lness  of aeronai i t i ca l  
and space veh ic l e s ;  the  development and ope ra t ion  of space veh ic l e s ;  ):he 
es tab l i shment  of long range s t u d i e s ;  the p re se rva t ion  of United S ta t e$ ;  l eade r -  
s h i p  i n  aeronaut ics  and space technology and u t i l i z a t i o n ;  t he  dissemii ia 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  clgencies;, 
t he  cooperat ion with o t h e r  na t ions  i n  ae ronau t i c s  and space a c t i v i t y  Ilursuant 
t o  peacefu l  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 t he  na t ion .  

A t o t a l  oE $5,012,000,000 is requested t o  main ta in  e f f o r t  i n  currer t t  
programs i a t  a l e v e l  deemed important  t o  t h e  maintenance of the  United S t a t e s  
world p o s i t i o n  i n  space and ae ronau t i c s .  

The indus1:rial community, under c o d t r a c t s  wi th  the  NASA, w i l l  cont inue t o  
c a r r y  forward the  prime des ign ,  development and f a b r i c a t i o n  e f f o r t  of t h e  NASA 
program. Spe:i.Eic elements of t he  a c t i v i t y  w i l l  cont inue t o  be pursued w i t h i n  
NASA i n s t a l l a t i o n s  , o the r  government agencies  , u n i v e r s i t i e s  and reseal ch 
con t r ac to r s  wliich have the necessary  l e v e l  of e x p e r t i s e  i n  special  areas of 
engineer ing  and sc i ence .  The major elements of the program f a l l  w i t h i n  the  
fol lowing ca txgor i e s  : 

MANNED SPMZFLIGHT: 
space opei:at;tons and e x p l o r a t i o n  through the  Gemini and Apollo 

The a t ta inment  of a c a p a b i l i t y  f o r  manned 

development e f f o r t s  , and s t u d i e s  of adSanced missions which would 
exploi t :  arid extend t h i s  c a p a b i l i t y  t o  t h e  b e s t  n a t i o n a l  i n t e re s t : .  

SPACE SCIEZEL: An unmanned space f l i g h t  program d i r e c t e d  toward the  
s tudy  of the e a r t h ,  moon, sun ,  p l a n e t s ,  stars and i n t e r p l a n e t a r y  
space through the  use of sounding 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 ,  
l una r  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.  

APPLICATICE[S: A program d i r e c t e d  toward adapt ing  s p a c e c r a f t ,  i n s t r u -  
mentat ion anal d a t a  ga the r ing  technology t o  suppor t  b e n e f i c i a l  space 
appl ica t ior t s  such as ope ra t iona l  meteoro logica l  and communications 
systems . 
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ADVANCED I U g A R C H  AND TECHNOLOGY: An e f f o r t  requi red  t o  provide the 
fundamental knowledge and the technologica l  base f o r  the  f u t u r e  
aeronautic:;  i3nd space programs. 

Deta i led  j u s t i f i c a t i o n  of t he  FY 1967 budget estimate f o r  the t o t a l  program 
o f  $5,012,000,000 i s  provided i n  the  fol lowing t h r e e  volumes : 

!Jo 11 ume Amount 

I1 Resean:ch and Development 
III Const:i:uction of F a c i l i t i e s  

I V  Adminj.st:rative Operations 

$4,246,600,000 
101,500,000 
663,900 , O O a  

TOTAL $5,012,000,000 

SD v i i  
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FISCAL YEAR 1967 {ESTIMATES 

--- S W C 4 R ' I  OF RESEARCH AND DEVELOPMENT BUDGET PIAN BY BUDGET 
ACTIVITY AND RELATED FINANCING 

.-n* + 

Fiscal  Year 
1965 

Budget Ac t ivi .  - 1 ~ :  

1. Manned Space Flight: 
(a ) G k m i m i  . . . . . . . . . . . . 
(b) A.po1.10. e.. . . . . . , . . $308,400,000 

2,614,619,000 
( c )  Advanced mission 

studies......... 

2. Sc ien t i f ic  Investigations 
i n  Space: 

Physics and 
a s t r  onmy...... 

Lunar and planetary 
exploration. ... 

Bioscience....... 
Lsunch vehicle 

development.. . . 
Applications.. . . . 
Tw: h110 logy. . . . . . . 

5. Aircraf 1: Technology. . . . 
6. Supporting Act ivi t ies :  

(a) Trcicking and data 
acquisit ion. .  . . 

(b) Sustaining 
university 
program. . . . . . . . 

( c ) Te chrto 1 ogy 

26,000,000 

176,029,000 

267,442,000 
31,OO 1,000 

138,191,000 

70,467,000 

299,320,000 

35,240,000 

2 53,236,000 

46,000,000 

u t i  l izat ion. .  . 4,750,000 

Fiscal  Year 
1966 

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

10,000,000 

189,132,000 

326,523,000 
46,200,000 

90,300,000 

83,682,000 

248,500,000 

41,496,000 

231,065,000 

46,000,000 

4,750,000 

Total Budget Plan..., $4.270.695.000 $4.511. 644.000 

Fiscail Year 
1967 

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

8,000,000 

16 7 ,:300,000 

260,800,000 
39 ,!.)OO ,000 

6 1 , ':~OO,OOO 

88, :1!00,000 

247, BOO ,000 

33,000,000 

279,300,000 

41,000,000 

4,800,000 

$4 246 6100.000 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

--- SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY BUDGET 
ACTIVITY AND RELATED FINANCING 
_I_- 

Fiscal Year 
1965 

FinancinA: 

Appropriat ion.  .......... ,. .. $4,363,594,000 
Transferi:ed t 0- 

"Construction of 
faci1.I.tj .e~" (78 S t a t ,  
658) .  ,,. ................ 
opera.t:icms" (79 S t a t ,  
534) ................... 

"Admini :$ tt'a tive 
-3,545,000 

-e- 

Appr'opriati on 
(a.d j u s t e d )  ......... 

Transfer red  t o  "Construction 
of f a c i l i t i e s "  i n  FY 1966 

P r i o r  year funding app l i ed  - 
a v a i l a b l e  from adjustments  
t o  FY 1962 and p r i o r  
budget plans ............. 

Reprogramming t o  (-) o r  
from p r i o r  yea r  budget 
p l ans  .................... 

Comparative t r a n s f e r  t o  

4,360,049,000 

-354,000 

2,263,000 

-76,690,000 

"Admini ;s t ra t ive Opera t i  ons I' 

Total fiinencing of the  

- 14,573,000 

Fiscal Year 
1966 

$4,531,000,000 

"-" 

-27,896,000 

4,503,104,000 

--n 

8,540,000 

--.. 
budget plan. .  ........ $4,270.695.00Q $ 4.5 11 -64 4 000 

F i s c a l  Yei3.r 
1967 

4,246,600,000 

e-.. 



NATIONAL AERONAUCICS AND SPACE ADMINISTRAnON 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY OF RI3SC4RCH AND DEVELOPMENT BUDGET PLAN BY PROGRAM BY COGNIZANT OFFICES 1 -- 
BUDGET F i s c a l  Year F i s c a l  Year F i  sca 1 Year I i 19 6 7 - ACTIVITY OI?I?ICE /PROGRAM 1965 19 66 

MANNED Sl’r4CE FLIGHT.. ..... $2,949,019,000 $3,203,996,000 $3,022,800,000 -- 
la 
lb 
I C  

2a 
2b 

6b 

2d 

* 
2c 
3 

.3 

4 
4 
s 

6a 

Gemini. ................... 308,400,000 226,611,000 40,600,000 ,’ 
Apollo. ................... 2,614,619,000 2,967,385,000 2,974,200,000 ..... Advanced missions. .  26,000,000 10,000,000 8,000,000 

\ 

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

Physics arid astronomy.. . 139,082,000 143,500,000 
Lunar arid p l ane ta ry  

Sustaining: u n i v e r s i t y  

Launch v e h i c l e  

Launch veh ic l e  

Bioscience.............. L------- 28,50 1,000 
Me t e or o 1 og i  c a?--- 

Cummunication and 
a p p l i c a t i o n s  
technology satell i tes.  30,774,000 32,800,000 

explora t ion . .  ......... 206,027,000 251,337,000 

program............... 46,000,000 46,000,000 

development ........... 96,500,000 55,300,000 

procurement.......,... 154,487,000 178,700,000 
36,700,000 

-- 

sate 1 l i t e s  ............ 30,99 1,000 38,900,000 

/, 131,400,000 1 
/ 

197,900,000 ,’ 
‘! 

41,1300,000 \, 

33,700,000 , 
i 

152,000,000 1 

/ 
43,tiOO,OOO I 

26,400,000 \ \ 

ADVANCED RESEARCH AND -- 
TECHNOU3ZY.. ............ $331,328,000 $288,596,000 $278,300,000 

/ -- 
Basic rmsetarch.. ........ 2 1,231,000 

Electronfico systems.. ... 25,622,000 

Space poiJer and e lectr ic  

Nuclear i:oc:kets.. ....... 57,000,000 
Chemical. propulsion..  ... 76,502,000 

Space veliic le systems. .. 44,193,000 

f a c t o r  systems.. ..- 13,320.000 
propu1.sion systems.. .. 58,220,000 

Aeronaut: i c  t i .  ............ 35,240,000 

22,000,000 
35,000,000 
32,300,000 
14.900.000 

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

23,C:100,000 ( 
36,000,000 \) 
36,8,00,000 ---- 17 . CliOO ,000 

42,5100,000 
53,0~00,000 
37,000,000 
33,000,000 

! 

............. TRACKING AND MlCA 
ACQUIS1Tl:ON $253,236,000 $231,065,000 $279,300,000 

i 

SrnI  3 



BUDGET F i sca l  Year F i sca l  Year Fisce1.1 Year 
19 67 -- ACTIVITY OI?F:ICE/ PROGRAM 1965 1966 

6c TECHNOTBCI 1JTILIZATION..  . $4,750,000 $ 4 , 7  50,000 I $4 ,800,000 

--- 
---- 

TOTAL I3UDCET PLAN... ... $4. 270.695.000 $4.511.644,000 - $4,246,,600,000 

*Funds for the procurement of launch vehic les  are 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 Light programs ((?,go Physics and Astronomy, Space VehXc IC' 
Systems), 

SIlM 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

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

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

J. F. KENNEDY M A N N E D  MARSHALL GODDlRO P A C I F I C  LAUNCH AMES f L E C T R O N l C S  FLIGHT LANGLEY L E W I S  SPACE NUCLEAR WESTERN 

PROGRAM OFFICE T O T A L  SPACE CENTER, bFACCCRAFT >PACE F L I G H T  $ P A C E  FLlGnT o P E R A T l O N S  WALLOPS RESEARCH R E S E A R C H  R E S E ~ Q C H  R E S E A R C H  R E S E A R C H  PROPULSION H E A D Q U A R T E R S  OPERATIONS 

NAbA L b N l t Y  i b * r i r n  bcm I en " ,  , ,-- cr .r ,n . ,  " . . , . . - . CELITFD (.FLITCo CFNTFR OFFICE OFFICE CENTER CENTER ____ ~~ ~ __ ____ 
". _ _ _  

Off ice  of  Manned Space F l i g h t  

1965.................... 2,949,019 56,110 1,418,648 1,435,989 389 
1966.................... 3,203,996 121,109 1,479,182 1,574,635 425 
1967.................... 3,O 22,800 164,505 1,363,400 1,466,295 500 

O f f i c e  of  Space Science and 
Applications 

1965.................... ??2,362 2,674 2,608 1,462 186,868 99 
1966.................... 783,237 3,327 14,400 10,607 195,404 
1967.................... 661,400 4,019 15,200 495 189,193 

O f f i c e  of Advanced Research and 
Technology 

1965..,................. 331,328 1,512 28,911 
1966.................... 288,596 250 2,355 17,264 
1967.................... 278,300 250 3,370 17,496 

O f f i c e  o f  Tracking and Data 
Acquis i t ion  

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

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

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

Total  Budget Plan 

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

8,517 
9,678 
9,701 

253,236 
231,065 
279,300 

2,000 179,252 
1,500 155,950 
1,500 199,600 

39 
230 
250 

1,150 34,683 
2,830 37,940 
3,640 31,463 

2,400 1,160 33,367 917 
700 25,215 2,500 

25,350 2,500 

2 75 10 67,388 199,083 107.230 128,832 
5 68,217 179,843 106,597 163,409 650 

150 1 5  35,960 147,371 93,146 140,148 

- 19,391 2,333 7,638 34,953 122,084 45,760 31,648 28,581 - 18,775 6,554 14,919 40,749 69,431 50,218 37,765 20,638 
- 21,455 12,400 7,925 41,127 6.1,603 48,500 31,833 22,640 

5,100 

6,400 
5,835 

- 1,900 2,200 - 1,880 2,000 - 2,100 2,100 

7,015 55,769 
10,400 53,500 
12,000 55,600 

4,750 
4,750 

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

4,270,695 58,784 1,422,768 1.468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322,327 45.760 184,010 214,099 
4,5 11,644 124,686 1,495,937 1,604,006 361,457 8,665 56,953 7,204 16,804 111,666 249,274 50,218 184,727 240,047 
, ^,. ,..- 7-1 I -  1 - ,---, ~ Q I  a7n ~ I ~ L R < ~ ~ R ~  798.99~ 10.040 53.168 13,150 10,040 79,187 208,974 48,500 167,129 220,888 Lt, LCI", ""V 

~~ 
--___ 

i 

SUM 5 



NATIONAL AERONAUI'ICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

DISTRIBUI'ION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 

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

-. ." 

J. F. KENNEOY MANNED M A R S H A L L  G O D O A R D  P A c i r i c  LAUNCH AnEs ELECTRONICS FLIGHT L A N G L E Y  LEWIS S r  ACE NUCLEAR W E S T E R N  
- 

PROGRAM T O T A L  SPACE CENTER, SPACECRAFT S P A C E  FLIGHT SPACE FLIGHT OPERATIONS uALLOFS R E S E A R C H  RESEARCH RESEARCH R E S E A R C H  RESEARCH PROPULSION HEADQUARTERS I O P E R A T I O N S  

NASA C E N T t R  C E N T E R  C E N T E R  OFFICE b T A T I O N  CENTER CENTER CENTER C E N T E R  CENTER OFFICE OFF I C E "  

- ^ ^  

3 0 Y  
56,ii0 - - ^ ^ ^  1.v LO, oqo 1 *v33 YOY 

- ^ . ^  - - -  
L.YVY , U l Y  

_ ^ _ _  

OFFICE OF MANNED SPACE FLIGHT, 
LULHL l Y O >  

1966 3,203,996 121,109 1,479,182 1,574,635 425 
_._ 2.400 1. LOU 33.367 Y I I  

230 700 25.215 2,500 

- - ~ -  ^ ^  

3 Y  

Gemini 

Apollo 

1965 
1966 
1967 

1965 
1966 
1967 

Advanced mission s t u d i e s  1565 
1966 
1967 

OFFICE OF SPACE SCIENCE 
AND APPLICATIONS, 
TOTAL - 

Phys ics  and astronomy 

Lunar and p lane tary  
e x p l o r a t i o n  

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

Sus ta in ing  u n i v e r s i t y  
program 1965 

1966 
1967 

Launch v e h i c l e  developmenc 1565 
1966 
1967 

Launch v e h i c l e  procurement 1965 
1955 
1967 

Bioscience 1965 
1966 
1967 

Meteoroloeiral  s a t e l l i t e s  1965 
1966 
1967 

Comunica t ion  and a p p l i c a t i o n s  
technology s a t e l l i t e s  1965 

1966 
1967 

308,400 
226,611 
40,600 

2,614,619 
2,967,385 
2,974,200 

26,000 

8,000 
10,000 

55,610 
120,509 
163,905 

5 00 
600 
600 

308,050 - 350 
226,211 400 
40,300 300 

,100,973 1,430,516 389 39 1,200 1,160 24,087 64 5 

,320,500 1,461,795 500 250 24,750 2,500 

3,625 5,473 1,200 8,930 272 

,249,371 1,569,135 425 230 700 - 24,515 2,500 

3,600 5,500 - - - 300 
2,600 4,500 - 300 

732,362 2,674 2,608 1,462 186,868 99 1,150 34,683 275 10 67,388 199,083 107,230 128,832 
783,237 3,327 14,400 10,607 195,404 2,830 37,948 650 5 68,217 175,843 106,597 163,409 
661,400 4.019 15.200 495 189.193 3,640 31.463 750 15  35.960 147,371 93.146 140.148 

139,082 
143,500 
131 , 400 

206,027 
251,337 
197,900 

46,000 
46,000 
41,000 

56,500 
55,300 
33,700 

154,487 
170 7nn 

152,000 

28,501 
36,700 
35,400 

101991 
38,900 
43,600 

- . - , . - - 

30,774 
32,800 
26,400 

- - 

- - - 

- - 
1.321 

820 
700 

1,353 
9 m 7  -.--. 
3,319 

- 

- 

- - - 

2,608 
14,400 
15,200 

- - - 

- 

- 

- 

755 
62 
25 

435 
375 
300 

- - 

152 
10,000 

120 
170 
170 

110,244 
108,498 
100,961 

1,267 
1,164 
1,200 

- - - 
1,557 

250 - 
19,496 

22,205 

385 
420 
420 

29.505 
35,400 
39,300 

4Qn .--- 

24,414 
ji,uyi 
25,107 

1,090 
2,550 
3,400 

- 
- 
- - 

60 
100 
100 

180 
140 

- 

1,557 
2,586 
2,563 

15,734 
12,763 

7,000 

- 

17,392 
22,599 
21,900 

- 

10  
5 

15 

100 
200 
250 

175 
450 
500 

2,226 
2,272 
1,100 

50,050 
53,115 
23 , 200 

- - 
735 
5 70 
600 

13,737 
11 600 
10,400 

- 
30 
30 

425 
630 
630 

215 

97 - 

11 

91,302 
42.820 
31,550 

107,673 

115,821 
??7,02? 

22,866 
27,075 
22,836 

9,256 
12,913 
14,300 

45,986 
46,000 
41,000 

1,333 
640 
600 

12.129 
< ,L7q  

9,145 
11,214 
10,450 

766 
2,070 
2,860 

5,749 

1,100 

. ̂ ,^ 1,uou 

3 34 
452 
500 

126,580 156,607 

136,700 

3 

? * ? L <  

255 

1,519 
2,337 
2,500 

396 
646 
193 

SUM 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

D I S T R I B U T I O N  OF RESEARCH AND DEVELOPENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 
I 

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

J. K. K E N N E D Y  M A N N E D  M A R S H A L L  GODDARO AMES ELFCTRONICS FLIGHT LANCLEY LEWIS S P A C E  NUCLEAR WESTERN P A C I F I C  L A U N C H  
PROGRAM T O T A L  SPACE CENTER, SPACECRAFT SPACE FL IGHT SPACE FLIGHT O P E R A l l O N S  WALLOPS R E S E A R C H  R E S E A R C H  RESEARCH R E S E A R C H  RESEARCH P R O P U L S I O ~  H E A O ~ I J A R T E R S  O P E R A T I O N S  

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

OFFICE OF ADVANCED RESEARCH AND 
TECHNOl.(YN. Tm'AL 1965 

Basic research  

Space veh ic l e  systems 

E lec t ron ic s  systems 

Human f a c t o r  systems 

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

Nuclear rocke t s  

Chemical propulsion 

Aeronautics 

OFFICE OF TRACKING AND 
DATA ACQUISITION 

Tracking and da ta  acqu i s i t i on  

OFFICE OF TECHNOLOGY 
UTILIZATION AND POLICY 
PLANNING 

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

TOTAL BUDGET PLAN 

l Y b b  
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 

1967 

1965 

1967 

1965 
1966 
1967 

- - . .  
I Y Q O  

.-,, 
LYOO 

ZG,jGi 
2,355 17,264 9,678 - 18,775 6,554 14,919 40,749 69,431 50,218 37.765 20,638 

- i i .455 12.400 7.925 41,127 61.603 48.500 31.833 22,640 

e. J,.. 
> L , U - + "  

, c  -,.,A ?31,??' I , J L L  iG,9ii 8.517 - 19,191 7 ,  ??? 7.53s 3 f : , ? 5 3  12?,"& -.>, I V" 
. r . n  

n -.A. 
7. ,"I 1 7  I O <  

288,596 250 
9 m ??e. 300 ->- &, .-.l" 

.) ,-In 
a,<#" 

21,231 

23,000 

44,193 
35 , 000 
36,000 

25,622 
32,300 
36,800 

13,320 
14,900 
17,000 

22,000 

58,220 
45,200 
42,500 

57,000 
58,000 
53 , 000 

76,502 
39,700 
37,000 

35,240 
41,496 
33,000 

253,236 
231.065 

- 
629 
435 
670 

465 
525 
450 

365 
795 

1,100 

53 
100 
650 

- 

500 
500 

- 

916 
815 
850 

16,444 
4,201 
3,096 

3,685 
4,003 
4,200 

355 
310 
300 

2,415 
2,010 
1,650 

1,375 
1,125 

900 

3,721 
4,800 
6,500 

- 

2,000 
1,500 

257 
117  
120 

1,231 
1,751 
2,081 

2,967 
2,975 
2,960 

- 
25 

3,512 
4,260 
3,990 

- - - 
550 
550 
550 

- - - 

179,252 
155,950 

1,966 
1,910 
2,100 

3,354 

3,475 
3,076 

3,480 
3,718 
4,100 

4,233 
5,224 
5,830 

191 
110 
50 

- 
540 
500 

6,167 
4,197 
5 , 400 

- 

95 
595 

1,000 

- 
250 
250 

2,178 

10,000 
5,110 

60 
359 
700 

- 
50 

300 

- 
- 

- - 
- 

190 
150 

3 
30 
30 

1,825 
1,010 
1,010 

1,038 
698 
660 

1,750 
1 , 500 
1,250 

- - 
- 

- 
- 

3,022 
11,681 
4,975 

1,900 
1.880 

1,901 

2,200 
2,119 

10,594 
11,466 
14,282 

6,660 
7,260 
7,420 

4,053 
4,246 
5,000 

1,324 
84 6 
700 

- - 
1,369 
2.877 
2,900 

9,052 
11,935 
8,625 

2 , 200 
2.000 

2,234 
2,731 
2,800 

2 , 408 
3,087 
3,223 

400 
539 
54 0 

232 
125 - 

43,517 
28,768 
26,065 

9,846 
6,599 
3,550 

49,588 
15,205 
12,800 

13,859 
12,377 
12,625 

- 

- - 
45,760 
50,218 
48,500 

- 

7,503 
8,627 
8,500 

3,474 
6,006 
3,713 

2,022 
3,906 
3,180 

2,172 
2,216 
2,820 

1,351 
4,565 
3,045 

13 
58 
50 

11,973 
11,271 
4 , 300 

3 , 140 
1,116 
1,225 

7,015 
10.400 

6,356 
5,056 
5,400 

4,234 
3,718 
4,200 

2,727 
3.566 
3,290 

100 
100 

5,857 
4,491 
6,050 

6 

9,301 
3,707 
3,700 

55,769 
53.500 

279i300 1;500 199,600 6;400 2;100 2;100 12;ooo 55;600 

253,236 2,000 179,252 5.100 1,900 2,200 7.015 55,769 
1,500 155,950 5,835 1,880 2,000 10,400 53,500 231,065 

279,300 - 1,500 199,600 6,400 2,100 2,100 12,000 55,600 

- - 4,750 f !  , 75P 
4,13u - 4,750 
4.800 - 4.800 

4,750 4,750 
4,750 4,750 
4,800 4,000 

4,270,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322,327 45,760 184,010 214,099 
4,511,644 124,686 1,495,937 1,604,006 361,457 8,665 56,953 7,204 16,804 111,666 249,274 50,218 184,727 240,047 
168.774 4 246 600 1 2  398 994 - 10.040 53,168 13.150 10.040 79,187 208.974 48.500 167.129 220.888 

- l/Amount fo r  Western Operations Of f i ce  inc ludes  funds f o r  the  Jet  Propulsion Laboratory as shown i n  the  Research and Development program j u s t i f i c a t i o n  (Vol. 11) SUM 7 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY OF APPROPRIATIONS 

(In thousands of dol lars)  

P.L. 88-507 P.L. 89-128 
Fisca l  Year Fiscal Year Fiscal  Year 

'19 6 7 .- Appropriation 1965 19 66 

Research and Development...,... $4,363,594 $4,531,000 $4 ,246 ,600  

Construction of F a c i l i t i e s . . . . .  262,880 60,000 10 1,500 

Administrative Operations.. . . . . 623,526 584,000 - 663,900 

T O T A L . . . . . . . . . . . . . . . . . . . . . . . .  $5.2 5 0 a  0 $5.L75.000 a.012.000 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY OF APPROPRIATIONS (ADJUSTED) 

(Tnousands or' d o i i a r s j  

FISCAL YEAR 1965 
Independent Off ices  Appropriation A c t ,  

1965 (78 Sta t ,  657-8)..1,.. ........ i o  
NASA Appropriation Transfers  (78 Stat .  

658).......... ....................... 
Transfer t o  "Operating expenses, Public 

Buildings Service , I' Genera 1 Services  
Administration (78 Stat .  655)........ 

Appropriation (adjusted)........... 

FISCAL YEAR 1966 
Independent Off ices  Appropriation Act, 

NASA Appropriation Transfers  (79 Sta t .  
534)0.............0.00.*............. 

Transfer t o  "Operating expenses, Public 
Bui ldings Service,  I' General Services  
Administration (79 Stat .  531......... 

1966 (79 Sta t .  533-4)................ 

v1 Appropriation (adjusted)........... 

Appropriation request.................. 
FISCAL YEAR 1967 9 

hl 

Tota l  

$5,250,000 

--- 

-273 

$5,249.727 

$5,175,000 

--- 

-76 

$5.174.924 

Research and 
Development 

$4,363,594 

-3,545 

$4.360.049 

$4,531,000 

-27,896 

a4.503 , 104 

$4,246.600 

Construction Administrative 
of F a c i l i t i e s  Operations 

$262,880 $623,526 

3,545 I-- 

*-I -273 

$623.253 $266,426 

$60,000 $584,000 

m-" 27,896 

--- - 76 
$60.000 $611.820 

$663.900 $101,500 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY OF BUDGET PLAN BY APPROPRIATION BY BUDGET ACTIVITY 

(Thousands of do l l a r s )  

SCIENT I FI  c 
MANNED 1 N V E S T  I- S P A C E  
S P A C E  APpL I -  SPACE AIRCRAFT SUPPORTING 

T O T A L  F L I G H T  I N  SPACE C A T I O N S  TECHNOLOGY TECHNOLOGY R C T l V i T l E S  

C A T I O N S  

- APPROPRIATION T I T L E  

F i s c a l  Year 1965. . . . . . . . . . . . $5,166,339 $3,452,371 $692,656 $83,187 $498,564 $82,163 $357,398 

Research and development.. 4,270,695 2,949,019 612,663 70,467 299,320 35,240 303,986 
Construction of f a c i l i t i e s  261,107 199,770 8,343 --- 21,291 3,729 27,974 
Administrative operations, 634,537 303,582 71,650 12,720 177,953 43,194 25,438 

F i sca l  Year 1966............ $5.183.051 $3.518.408 $727.045 $95.059 $431.433 $87.016 $324.090 

Research and development,. 4,511,644 3,203,996 652,155 83,682 248,500 41,496 281,815 
Construction of f a c i l i t i e s  59,587 21,401 7,084 --- 13,435 682 16,985 
Administrative operations. 611,820 293,011 67,806 11,377 169,498 44,838 25,290 

F i sca l  Year 1967.. . . . . . . . . . . $5,012,000 $3,387,468 $605,280 $100,643 $450,656 $103,688 $364.265 

Research and development.. 4,246,600 3,022,800 529,700 88,100 247,900 33,000 325,100 
Construction of f a c i l i t i e s  10 1,500 54,378 6,322 - -- 11,089 21,011 8,700 
Administrative operations,  663;900 310,290 69,258 12,543 191,667 49,677 30,465 

W 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

PERSONNEL SUMMARY AND COSTS 

1965 1966 1967 

Personnel D a g 2  

End year c?rnp:Loyment : 

Permanent pos i t ions  ................. 
Other temporary pos i t ions  ........... 

Total pos i t ions  ................... 
NASA funded ..................... 
Re inil>ursabl e .................... 

Average iiurnber of a l l  employees ..... 
Average (;S grade .................... 
Average (;S s a l a r y  ................... 
Average ..alary. grades es tab l i shed  by 

the Adrniiiistrator (Wage Board) ..... 
Average sa:Lary of ungraded pos i t ions  

(Excep1:ed and PL-313) ............. 
Personnel cqwmsa t ion :  

Net s a l a r y .  permanent pos i t ions  ....... 
0 the r  pos i t  ions 
Other compensation ................... ...................... 

Total . cornpens a t  ion ................. 
NASA funded ...................... 
Re imbuirsabl e ..................... 

Personnel beiieiiits : 

Ret i r ement: ............................ 
Health bene f :i t s ...................... 
Li fe  irisur4nnce ....................... 
A l l  o ther  (Incentive awards. 

uniformr; . s o c i a l  s ecu r i ty  
contr ibut ions . e t c  . ) ............... 

Total bene f i t s  ................... 
NASA funded .................... 
Reimdmcs ab1 e ................... 

33 . 200 33 .  924 34 . 339 
1.100 600 . 600 

34.300 34.524 . 3 4 .  939 
34  . 248 34 .  466 34 .  888 

52 58 51 

32 .  669 33 . 290 34 .  032 
10.3 10.4  10.5 

$10 . 255 $10 . 904 $11. 134 

$7 . 190 $7 .  388 $7 .  445 

$22 . 268 $23 . 278 $23 . 278 

( In  thousands of do l l a r s )  

$311. 050 $333. 672 $;355. 351 
3 .  670 3 .  573 3 . 204 

1 8 .  548 1 8 .  898 _, 1 7 .  364 

$333. 268 $356. 143 $375.  919 
332. 722 355. 511 375.  3 5 4  

546 632 565 

$20. 068 $21. 411 $22. 821 
2 .  109 2 . 204 2 .  334 

973 1. 033 1. 102 

608 698 . 875 

$23.758 $25.346 $27.132 
23 .  713 25 . 299 27 . 090 

45 47 42 

SUM 4 



1965 1966 - 1967 

Tota l  personnel costs. .  ................ &li03.051 -. 

NASA 356,435 380,810 (602,444 
Reimbursable......................... 591 679 60 7 

MANPOWER REQUIREMENTS 

In  FY 1967 an add i t iona l  450 pos i t i ons  a r e  planned f o r  the Elec t ronics  
Research Center i n  accordance with the  phased buildup f o r  t h a t  i n s t a l l a t i o n ,  
Pos t - f l i gh t  s tud ie s  of the  e a r l y  Gemini f l i g h t s  showed a strong r e l a t i o n s h i p  
between spacecraf t  hours i n  f l i g h t  and manhours i n  f l i g h t  and requirements 
f o r  supporting personnel f o r  launch, mission operations,  and t r ack ing ,  
Therefore, a s  a r e s u l t  of these workload ind ica tors ,  an a l l o c a t i o n  of 365 is 
planned flor the Kennedy Space Center and the  Goddard Space Flight: Cenl:er t o  
support t he  ‘heavy emphasis on launching and t racking  of manned space iflight 
missions, 
pos i t i ons  throughout t he  agency which w i l l  no t  be f i l l e d  a s  they become 
vacant. 

These increases  a r e  p a r t i a l l y  o f f s e t  by a t a r g e t  reduc:tion of 400 

-- Analysis - of Increases  i n  Personnel Costs f o r  F i s c a l  Year 1967 

In FY 1967 the  c o s t  of personnel compensation and b e n e f i t s  w i l l  be $21.6 
mi l l i on  g rea t e r  than FY 1966. Of t h i s  amount $3.8 mi l l i on  i s  caused by the 
f u l l  year e f f e c t  of the Federal Employees Salary Act of 1965, effectiTre i n  
October 1965. The most s i g n i f i c a n t  increase  r e f l e c t s  the c o s t  of providing 
f o r  a n e t  increase  of 846 manyears f o r  permanent personnel. 
include 621 inanyears f o r  new EY 1967 pos i t i ons  a t  the  Kennedy Space Center, 
the  Elec t ronics  Research Center, and the  Goddard Space F l i g h t  Center, and an 
increase  of 425 manyears r e l a t e d  t o  the  new pos i t i ons  f i l l e d  during RI 1966, 
These increases  of 1,046 manyears are p a r t i a l l y  o f f s e t  by the  saving of 200 
manyears r e s u l t i n g  from not  f i l l i n g  400 vacancies due t o  the  1965 r e t t r e m e n t  
l eg i s l a t ion .  
m i l  1 ion. 

Actual increases  

The c o s t  of t h e  n e t  add i t iona l  manyears i s  estimated a t  $9,8 

Reimbursement t o  the  Department of Defense f o r  m i l i t a r y  personnel t ietailed 
t o  NASA w i l l  increase  by $1.1 mi l l i on  i n  FY 1967 Over FY 1966. I n  FY 1966, 
128 t ra ined  m i l i t a r y  personnel, who became ava i l ab le  because of t he  phase 
out of t he  Atlas and T i t an  I missile systems, were d e t a i l e d  t o  NASA f o r  the 
support of G e m i n i  and Apollo f l i g h t  operations. 
of Defense paid the  e n t i r e  c o s t  of these  personnel. 
funding r e s p o n s i b i l i t y  f o r  these  personnel i n  FY 1967, 

In  FY 1966 the  Department 
NASA w i l l  assume the  

I n  addLtilon t o  the  increased c o s t s  r e s u l t i n g  from the  s a l a r y  tncrease,  
add i t iona l  manyears, and reimbursement f o r  m i l i t a r y  personnel, there  is an 
increase  of $9.9 mi l l i on  r e s u l t i n g  from the  s t r u c t u r a l  changes i n  the 
personnel complement. 
decrease of :$.4 mi l l i on  i n  temporary employment and $2,6 mi l l i on  i n  overtime 
and holiday pay, f o r  a n e t  increase  of $21.6 m i l  i o n  
personnel compensation and b e n e f i t s  c o n s i s t s  of $19.8 mi l l i on  for compensation 
and $1.8 mi l l i on  f o r  benef i t s .  

The t o t a l  increase  of $24.6 mi l l i on  i s  o f f s e t  by a 

The n e t  increalse f o r  

SUM 5 



NATIONAL AEPCJNAVTICS AND SPACE ADMINISTRATION 

FISLAL YEAR 1967 ESTPIATES 

COMPWATION OF PERSONNEL COSTS By INSTALLATION AND FISCAL YEAR 

(In thousands of dollars) 

FISCAL YEAR 1966 ESTIMATED 

Personnel Compensation: 
$4,211 $22,299 $5,919 $5,919 $40,491 $41,854 $1,510 $21.849 $4,193 

Pay above the stated annual rate 1,355 101 193 293 148 _ _ _  16 84 23 23 156 184 5 101 16 - 228 
Net cost of permanent positions 333,612 26,006 44,626 14,331 31,299 --_ 4.121 21,386 3,264 5.113 39,499 46.138 1.451 25.791 3.981 

Permanent positions $353,012 $21,808 $50,226 $76,113 $38,559 -__  
- - 5 . 7 9 3 -  -1.408 - - -106 -991 -2.678 - -229 -?.148 -1.900 - - 64 -2.165 - Lapses (deduct) -20.155 -1,909 

Other personnel compensation 22.411 2.540 5.291 5.869 1.788 - _ _ _  - -  511 549 - 125 - 539 1.537 1.855- 9 1.490 308 

_-- 

_ _ _  $4.692 $21.935 $3.389 $6.312 $41.036 $47.993 $1.460 321.281 $4.289 
Reimbursable 632 
NASA funded 355,511 28,546 49.911 80.206 38,455 -_- 4,692 21,935 3,389 6,312 41.036 41,993 1,460 21,281 4,289 

__-  _ _ _  --- --- __- __-  -_-  --- --- Total personnel compensation 3356.143 $28.546 349.911 $80.206 $39.087 - --_ --- --- 632 --- 

W E S T E R N  

L L S A  C F N T f I  C C M T E *  -cYTf" G ~ G I C E  S T L T I O Y  C E ~ T E P  C r v i E p  CEVTC'. C E N T E R  C W T E R  S F F I C E  O = F I C E  

L E W I S  S P ~ C C  N U C L E ~ R  P A R S H I L L  C O C l , R @  AnEs E L E C T R O N I C S  FL IGHT L A N G L E Y  I L C l F l C  L h U N C "  J ,  F. KENNEDY M i N N E n  

FISCAL YEAR 1965 ACTUAL 1 0 l l L  b P A C E  CFNTER, b P A C E C R h F T  >PACE FLIGHT > P A C E  f L I - H l  O P E R A T I O N S  WALLOPS RESEARCH RESEARCH R E S E A R C H  R E S F A R C H  R E S E A R C H  P R O P U L S I O N  H E A D Q U A R T E R S  O P E R A T I O N S  

Personnel Compensation: 
Permanent positions $325,818 $24,069 $41,391 $13,635 $31,965 $204 $3,862 $21,093 $2,593 $5,689 $38,581 $45.017 $1.419 $26,308 $3,985 
Pay above the stated annual rate 1.271 92 159 280 1&6 1 1R Rn i n  7 7  1 LR 1 7 1  9 1 n i  19 

-16.039 -5.849 -187-1.283 * - - 14 - -  -112 -638 -1.301 - - 71 __ -816 - -859 - -115 -2.464 3 Lapses (deduct) 

Net cost of permanent positions 311,050 18.312 41,363 12,632 36,011 191 3,188 20,535 1,302 5,640 31,859 44,331 1,309 23,945 3,830 
Other personnel compensation 22.218 1.795 4.713 6.714 ?.046 - 22 - -  64 9 492 - 60 - 465 1.496 2 . 1 0 8 -  9 1.366 285 

Total personnel compensation $333.268 320.101 346.016 $19.346 $38.051 $213 $4.431 $21.021 $1.362 $6.105 339.355 346.439 $1.318 325.311 $4.115 
Reimbursable 54 6 
NASA funded 332,122 20,101 46,016 19,345 31,512 213 4,431 21,021 1,362 6.105 39,355 46,439 1,318 25.311 4,115 

--- --- --- --- --- --- --- - _ -  --- --- 1 54 5 --- --- 

Total personnel benefits 
Reimbursable 
.NASA funded 

Total personnel costs 
Reimbursable 
NASA funded 

$1.959 $289 --- --- m$1.549 $100 $441 -0 $3.373 s94 - -_ --- --- --- --- --- - -_  $23.158 $1.355 $ 3 . 1 5 4 -  $?.716 $15 --- 45 --- --- _-- 45 
23,113 1,355 3,154 5.528 2,611 15 305 1,549 100 94 1,959 289 441 2.880 3,313 

$351.026 321.462 349,230 384.874 340.113 $228 $4.742 $22.516 $1.462 $h,546 $42.235 $49,812 $1.412 $21.210 $4.404 

356,435 21,462 49,230 84,813 40,183 228 4,142 22,516 1,462 6,546 42,235 49,812 1.412 21.210 4,404 
_ _ _  --- --- _-_ --- _-_ _ _ _  _ _ _  _ _ _  __- --- 1 590 _ _ _  591 

Total personnel benefits 
Reimbursable 
NASA funded 

Total personnel costs 
Reimbursable 
NASA funded 

_-_ $ 3 3 3 -  $262 $ 4 5 3 $ 2 . 9 9 3 $ 3 . 4 9 9  $106 $2.167 $309 $25.346 $1.930 $3.368$5.558 $2.784 - -_- --- --- --- --- __- --- --- --- _-- 41 --- --- --- 47 
25,299 1,930 3,368 5,558 2,131 --- 333 1,584 262 453 2,993 3,499 106 2,161 309 

--- $5.025 323.519 $3.651 $6,765 $44.029 $51.492 $!.566 329.448 $4.598 --- _- -  --- --- --- --- --- --- --- --- --- --- --- - S381.489 $30.416 353.285 $85.764 $41.811 
619 619 

380,810 30,476 53,285 85,764 41,192 --- 5,025 23,513 3,651 6,165 44,029 51,492 1,566 29,448 4,598 

FISCAL YEAR 1961 ESTIMATED 

rersonnei unupensacion: 
Permanent positions $364,599 $29,891 $50.790 $16.720 $41,163 - -_  $4,315 $22,435 $10,604 $6,009 $40,621 $48,311 $1,501 $21,945 $4,221 
Pay above the stated annual rate 1,396 108 196 296 158 - -_  17 86 40 23 156 186 5 101 16 

--- - -  -41 -519 -1.835 __ - 24 __ -133 -1.399 - - 32 -1.538 3 Lapses (deduct) -10.644 -3 -453 -1,747 -l.loo - 

1 &?? -inn n + h r  nnr.nnnni rrmnnne.r(nn 2n.5E.e 2 L7_5 a._?_?? _._ 9 nn? 1 9n7 --_ snn 57n __ 2 0 1  - 502 1 149 ___ 1 906 2 - 40,221 --- 4,285 22,002 8,809 6.008 40,650 41.158 1,414 26,514 4,126 28,302 50,533 15,269 Net cost of permanent positions 355,351 
- - ~- A 

ITotal personnel benefits 
Reimbursable 
WASA funded 

Total personnel costs 
Reimbursable 
NASA funded 

SUM 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION BILL 

RESEARCH AND DEVELOPMENT 

For necc~sb:tly c~peirsc~s, not otherwise providttl for, including 
rcywrtrch, tfevc4opmc~iit, opcmtioirs, wrvicrs, minor conetriiction, slip- 
plies, materials, ('qiiipmewf . maintenance, repair, and alteration of 
rcltl and prsoiiiil propert v : rtiicl  purchase, hire, rnaintcwnncc~, n i i c l  
operation of urncr :hail aclministrativv aircraft ncccssary for tho 
contiiict and SII ppor t of cieroiiauticnl arid s p ~ c r  rcstwch and devclop- 
nwnt nctivitics of the I\r'ationnl Aeronaiitics and Spitcc Ad1ninistr:i- 
t i  oil, [$4,53 1,000,000] $4,246,600,000, to  rcmain av:iilnblc until 
c\pciidt~\. (4.9 I1.S.C. 6461, et seg., 50 U.$.C. 151-160, 511-515; 
Independent Ofiws Appropriation A c t ,  1966; additzonal authorizing 
legislalaon to be proposed.) 
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RESEARCH AND DEVELOPMENT 

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

w 

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

(a) Gemini.....0........... 
(b)  Apollo.. ............... 

2. S c i e n t i f i c  i nves t iga t ions  i n  
space : 
(a) Physics and astronomy., 
(d)  Launch vehic le  develop- 

ment................., 
3, Space appl ica t ions .  ......... 
4. Space technology..... ....... 
5, A i r c r a f t  technolo gy......... 
6, Supporting a c t i v i t i e s :  

(a) Tracking and data 

(b) Sustaining un ive r s i ty  
acquisition... . . .  ..... 

Total reimbursable 
program costs . .  ..... 
funded.............. 

Change i n  se l ec t ed  resources l / .  

Tota l  program c o s t s ,  

10 Total.........o..o......... E! - 
w 

1965 ~- 

2,082 
54 1 

190 

3,418 
35,336 
40,131 

1,065 

......... 
10 

82,773 

4,353,468 ......... 
4,353,468 

Budget P1 

1966 

5,242 
47 5 

......... 
2,000 

40,204 
36,000 

9 50 

129 

......... 
85,000 

4,59 6,644 ......... 
4,596,644 

1 

1967 

......... 
700 

......... 
1,500 

40,200 
43,500 

500 

100 

......... 
86,500 

4,333,100 ......... 
4,333,100 

c o s t s  t 

1965 

1,726 
266 

19 6 

150 
25,127 
39,472 ......... 

56 

......... 
66,993 

4,296,022 
124,538 

4,420,560 

t h i s  appro 

1966 

6,889 
548 

90 

5,225 
83,505 
36,255 

1,986 

135 

10 

134,643 

5,026,643 - 31 1 .OOO 

4,7 15,643 

:i a t i on 

1967 

......... 
700 

......... 
1,500 

43,500 
40,200 

500 

100 

......... 
86,500 

4,420,000 
-80.500 

4,339,500 



RESEARCH AND DEVELOPMENT 

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

10 Total.........o...o.O....... 

Financing: 
Receipts and reimbursements 

from: 
11 Administrative budget accounts  

16 Comparative t r a n s f e r  t o  o t h e r  
accounts................,,.....e. 

17  Recovery of p r i o r  year  
obligations............... .... 

2 1  Unobligated balance a v a i l a b l e ,  
s t a r t  of year :  
For completion of p r i o r  yea r  

Avai lab le t o  finance new 

23 Unobligated balance t r a n s f e r r e d  

14 Non-Federal sources2.. ........ 

budget plans ................ 
budget p lans  ................ 

t o  "Construction of f a c i l i t i e s '  
(73 S t a t .  439, 74 S ta t .  436, 
75 S t a t ,  355, 77 S t a t ,  439 
and 78 S ta t .  658) ............. 

Reprogramming t o  or from p r i o r  
year budget plans. ............ 

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

For completion of p r i o r  yea r  

> - c  _ _ _ - _  
e i r u  VL y c a i ;  

budget p lans .O. . . .O. .O. . .O. .  

1965 

1,353,468 

-75,758 
-7,015 

14,573 

......... 

......... 
-2,263 

354 

76,690 

......... 

Budget P 1 

19 66 

4,596,644 

-75,835 
-9 , 165 

......... 

......... 

......... 

......... 

......... 
-8,540 

......... 

1 

19 67 

4,333 , 100 

-74,400 
-12 , 100 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

c o s t s  t 

1965 

4,420,560 

-75,758 
-7,015 

14,573 

......... 

-242,033 

-2,263 

5,719 

......... 

226,261 

t h i s  appro 

1066 

4,7 15,643 

-75,835 
-9,165 

......... 
-11,035 

-226,261 

-20,005 

24,486 

......... 

105,276 

i a t i o n  

10 67 

4,339,500 

-74,400 - 1 2  ,100 

......... 

......... 

- 105 , 276 

......... 

......... 

......... 

98,876 



RESEARCH AND DEVELOPMENT 

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

4,363,59 4 

-3,545 

......... 

Avai lab  l e  t o  f inance new 
budget plans..... .......... 

4,53  1,000 

......... 
-27,896 

New ob l iga t iona l  au tho r i ty  

New ob l iga t iona l  au thor i ty :  
Current au thor iza t ion  : 

40 Appropriation...  .............. 
"Construction of f a c i  li ties" 

( 7 8  Sta t .  658)  ............ 
"Admini s tra t i v e  opera t f ons 

(79 Sta t .  534)  ............ 

41 Transferred to- 

43 Appropriation (adjusted) .  

Budget P1 
I 

......... ......... 
I 

4,360,049 I 4,503,104 

I 

1 

1967 

......... 
~ 

4,246,600 

4,246,600 

......... 

......... 
~ 

4,246,600 

Rela t ion  of ob l iga t ions  t o  expenditures:  
10 Tota l  obl igat ions. .  ................................................ 
70 Receipts and o ther  o f f s e t s  ( i tems 11-17)  ........................... 
7 1  Obligations a f f e c t i n g  expendi tures  ............................. 
72 Obligated balance,  s tar t  of year.................................... 
7 4  Obligated balance,  end of 

on Fup'nditirres ................................................... 
u1 

Costs t o  t h i s  appropr ia t ion  

- 1965 

20,005 

4,360,049 

4,363,594 

-3,545 

......... 
4,360,049 

4,420,560 
-68,200 

~ 

4,352,360 
1,710,564 

-2,078,469 

3,984,456 

19 66 

......... 
4,503,104 

4,531,000 

......... 
-27,896 

4,503,104 

4,7 15,643 
-96,035 

4,619,608 
2,078,469 

-2,178,077 
~~~~ 

4,520,000 

1967 

......... 
4,246,600 

4,246,600 

......... 

......... 
4,246,600 

4,339,500 
-86,500 

4,2 53,000 
2 ,  178,077 

-2,091,077 

4,340,000 



RESEARCH AND DEVELOPMENT 

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

1965 19 66 
'."J""b A c l  :..nt- _ _  Ad - $3 st - 

19 64 ments 1965 ments 1966 196 t 
'Selected resources  as of June 

30 a r e  as follows: 
Stores..................... 32,340 6,522 38,862 ......... 38,862 38,862 

13,716 13,716 Advances................... 12,599 ......... 13,716 ......... Unpaid undelivered orders. .  1,308,709 ......... 1,432,129 -11,035 1,110,094 1,029,594 

Tota 1 se lec ted  resources.  1,353,648 6,522 1,484,707 -11,035 1,162,672 1,082,172 

2Reimbursements from non-Federal sources  a r e  r ece ip t s  f o r  s e rv i ces  performed on Communications 
S a t e l l i t e  Corporation p r o j e c t s  (42 U.S.C. 2473). 

1965 a c t u a l  1966 est imate  1967 estimate 

Note,-Reconciliation of budget p lan  t o  obl igat ions:  
Total  budget plan.. .................................... 4,353,468 4,59 6,644 4,333,100 
Deduct port ion of budget plan to be obl igated i n  sub- 

98,876 
Add obl iga t ions  of p r i o r  year  budget plans.........,... 266,493 224,275 105,276 

sequent years....,..........e..................e..... 199,401 105,276 

Tota l  obl igat ions. .  .............................. 4,420,560 4,7 15,643 4,339,500 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

s U M M A R Y S M , R C H  AND DEVEL 0- BUDGET PLAN BY PR- BY C O G N I W  T. 
(In thousands of d o l l a r s )  

BUDGET F i s c a l  Year F i s c a l  Year F i s c a l  Year 
A- QEExP/P- 1965 1966 1967 

l a  Gemini . . . . . . . . . . . . . . . . . .  308,400 226,611 40,600 
lb Apollo . . . . . . . . . . . . . . . . . .  2,614,619 2,967,385 2,9 74,200 
IC Advanced missions.  ...... 26,000 10,000 8,000 

SPACE SCJJSNCF. AND ............. $732.36 2 $783.237 $€I 6 1 .400 

2a Physics arid astronomy.. I 139,082 143,500 131,400 
2b Lunar and p lane tary  

6 b Sus t:ain:ing u n i v e r s i t y  

2d Launch veh ic l e  

* Launch vehic le  

e xp 1 o r a  1: ion .  .......... 206,027 251,337 197,900 

program. .............. 46,000 46,000 41,000 

deve1.1~pmnent. .......... 96,500 55,300 33,700 

procu reinent ........... 154,487 178,700 1.52,OOO 
............. 36,700 35,400 --_ - 28,501 

b- -..- 

satel Lites. ........... 30,991 38,900 43,600 
Communication and 

app1:i c a  t ions  
technology s a t e l l i t e s .  30,774 32,800 26,400 

A4LlmwaQ-as- ............. s331.328 $288,596 Sh78.300 

Basic research.  21,231 22,000 23,000 
Space ,vehicle systems..  . 44,193 35,000 36,000 
Elec t ronics  systems. . . . .  25,622 32,300 36,800 

......... 

17-000 

.... 58,220 45,200 42,500 
4 

propuls ion systems 
4 Nuclear rocke ts  ......... 57,000 58,000 53,000 
4 Chemical propuls ion ..... 76,502 39,700 37,000 

Human f a c t o r  s s t e m s  13;320 .a 14; 900 -. . - .- --II-- 
-I 

Space power and e e c t r i c  --;----+-- __-- 

5 Aeronautics ............. 35,240 41,496 33,000 



Fiscal  Year Fiscal  Year Fiscal  Year BUDGET 
LlcuYlz QEU- 1965 1966 19fL 

6a TRAC- -&- 
A-JUa.  . . . . . . . . . . . . $253.236 s231.065 

6c -5IY U-TIOX.. . . $4.750 $4.750 $4.800 

TOTAL ILUIGET PLAN.. . . . . . $4.270.695 ssu&& $4.246 -600 

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

RD8 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1967 ESTIMATES 

NEW RESEARCH AND DEVELOPMENT PROJECT 

F i s c a l  Year F i sca l  Year 
19 7 -- 1966 

Elec t ronic  Siz%tc?ms Program 

Earth CoveriSgt? Horizon Measurement --- $1 , OCI~O ,000 

The purpose of t h i s  p ro jec t  i s  t o  obta in  a thorough knowledge of the 
in f r a red  c:ha~:inciteristics of the  e a r t h ' s  horizon f o r  the  purpose of designing 
space veh ic l e  guidance and c o n t r o l  systems. 

The present  knowledge and theo r i e s  of t he  e a r t h ' s  radiance c h a r a c t e r i s t i c s  

'Re measurement program w i l l  t h e r e a f t e r  be mechanized t o  produce 
w i l l  be r igor lwsly  examined and an e f f e c t i v e  measurement program will be 
del ineated.  
engineering daati3 s u i t a b l e  f o r  use i n  the  design and development of instruments  
which sense the  e a r t h ' s  i n f r a r e d  horizon. 

The funding requested w i l l  provide f o r  completion of a n a l y t i c a l  s t u d i e s ,  
conceptua 1 design of spacecraEt systems, a n a l y s i s  of ground support  requi re -  
ments, and siippcorting c o s t  ana lys i s ,  

Iu) 9 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF MANNED SPACE FLIGHT G E M I N I  PII0GRA.M 

PROGKAM OBJECZCES AND JUSTIFICATION: 

The Gemini program ob jec t ives  are to  develop an opera t iona l  c a p a 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  experi-  
ments and t e s t s  which support  Apollo, Department of Defense programs alnd 
s c i e n t i f i c  i nves t iga t ions .  I n  the  Gemini program, the United S t a t e s  i s  
developing an6 daemonstrating the  c a p a b i l i t y  f o r  long-duration f l i g h t s  of a t  
l e a s t  14 days,  rendezvous and docking, post-docking maneuvers, ex t ravehicu lar  
a c t i v i t y ,  and con t ro l l ed  re -en t ry .  

The Gemini e f f o r t  i n  FY 1967 w i l l  be devoted pr imar i ly  t o  f i n a l  hardware 
d e l i v e r i e s  aril opera t iona l  a c t i v i t i e s  required f o r  manned rendezvous missions.  

SUMMARY OF --- RE:!;OIIRCES REQUIREMENTS: 
(Thousands of Dol la rs )  

1967 
_II 

1965 1966 

Spacecraf t  ..................... $165 , 300 $107,211 $1 9,100 

......................... 13,000 
Launch veh ic l e s .  ............... 115,400 88 , 600 8,500 
Support 27,700 30,800 - 

Tota l .  . . . . . . .  ............... . . .  jj40 , 600 
-I 

BASIS OF FUND -- REQUIREMENTS: 

Spacecraf t  

The Geminyi spacecraf t  i s  a two-man capsule  designed t o  s u s t a i n  long,- 
dura t ion  miss ions and provide c a p a b i l i t y  f o r  rendezvous and docking in e a r t h  
o r b i t .  
than those used i n  Mercury. 
which a r e  being used f o r  the Eirst time i n  manned space f l i g h t .  McDortnell 
A i r c r a f t  Corporation of S t .  Louis,  Missouri ,  i s  the  p r i n c i p a l  contrac1.or. The 
FY 1967 estirnatse supports  de l ive ry  and checkout of the  l a s t  two spacec:raft ,  
engineering .support f o r  launches to  be conducted i n  FY 1967, and prepara t ion  
and publ ica t ion  of f i n a l  f l i g h t  and program summary r epor t s .  

Gemini systems a r e  s u b s t a n t i a l l y  more soph i s t i ca t ed  and versa t  i l e  
The spacecraf t  includes a number of subsystems 

Launch Vehicles 

Three separa te  veh ic l e s  a r e  requi red  f o r  the  Gemini program: the  Gemini 
Launch Vehicle (GLV) , the  At las  Standard Launch Vehicle (Atlas SLV-II'C) , and 
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the  Gemini Agena Target Vehicle (GATV). The GLV, which p l aces  the  sp,acecraf t  
i n  o r b i t ,  i s  a T i t an  I1 i n t e r c o n t i n e n t a l  b a l l i s t i c  missile modified f o r  manned 
f 1 i g h t  . 

The A t l a s  SL,V-III and the GATV are also m i l i t a r y  veh ic l e s  adapted to  meet 
the  unique requirements of Gemini. 

The Space Systems Divis ion of the  A i r  Force Systems Command, a c t i n $  s i m i -  
l a r l y  t o  a N P S P ,  prime con t r ac to r ,  i s  procur ins  these  veh ic l e s .  The FY 1967 
estimate provides  f o r  t he  incremental  funding requi red  by the  A i r  Force f o r  
de l ive ry  of t he  l a s t  two GLV, the  las t  two SLV-111, and the  l a s t  GATV, as 
w e l l  as opera t iona l  support  of the  v e h i c l e s  t o  be launched during the  f i s c a l  
year.  

Support 

Gemini support  provides  for  crew opera t ions ,  f l i g h t  opera t ions ,  and space- 
c r a f t  and 1a.unc:h v e h i c l e  support  f o r  the  remaining Gemini manned missions.  

C r e w  0peratj.OnS involve th ree  types of e f f o r t :  s imula t ion  equipment 
and suppor t ,  a s t ronau t  t r a i n i n g ,  and spec ia l i zed  i n - f l i g h t  devices .  F l i g h t  
opera t ions  i.ncl.ude the  planning,  suppor t ,  and a c t u a l  f l i g h t  from l i f t - o f f  t o  
recovery.  
i t e m s  as the  lyife support  systems, ex t ravehicu lar  a c t i v i t y  equipment, and the 
experiments to be performed on the  var ious  f l i g h t s .  

Spacecraf t  and launch v e h i c l e  support  include funding f o r  such 

SCHEDULE OF LAUNCHES 

Schedule -- of t j ign i f icant  Research and Development Events 

Ground T e s t s  

The ground development and q u a l i f i c a t i o n  test  program for  major Gemini 
hardware w a s  e s s e n t i a l l y  completed e a r l y  i n  calendar  year  1965. 

!lights 

Gemini I 
Gemini 11 
Gemini 111 
Gemini I V  
Gemini V 
(Gemini V I  A 
(Gemini V I 1  

Successfu l ly  launched on: 

Apr i l  8 ,  1964 
January 19 ,  1965 
March 23,  1965 
June 3, 1965 
August 21, 1965 
December 15, 1965 
December 4 ,  1965 

Scheduled f o r  launch: 

Gemini V I 1 1  through X I  Calendar year  1966 
Gemini X I 1  Ear ly  i n  calendar  year  1067 

'rn 11 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

The goal of the  Manned Space F l i g h t  program is  to provide a broad na t iona l  
c a p a b i l i t y  f o r  manned space explora t ion ,  which w i l l  achieve and maintitin a 
pos i t i on  of leadership f o r  t h e  United S ta t e s .  
acquir ing t h i s  c a p a b i l i t y  i s  t o  land men on the  moon and r e t u r n  them s a f e l y  
t o  e a r t h  wi th in  t h i s  decade. 
s p e c i f i c  ob jec t ive ,  but w i l l  a l s o  c r e a t e  a broad base of opera t iona l  capa- 
b i l i t y  i n  manned space f l i g h t  and t h e  assoc ia ted  s k i l l s  and technology; a 
valuable  complex of development, manufacturing, t e s t ,  and opera t iona l  
f a c i l i t i e s ;  and an experienced government and i n d u s t r i a l  team. 

A s p e c i f i c  ob jec t ive  i i i  

The Apollo program w i l l  not only meet the  

To accomplish. the  objec t ive ,  t he  Apollo program requ i r e s  the  development 
of a h ighly  r , e l i ab le  spacecraf t ,  capable of supporting t h r e e  men i n  sl?ace 
f o r  per iods  up t o  two weeks, docking i n  space, landing on and r e tu rn ing  from 
the  lunar  surface,  and s a f e l y  re -en ter ing  the  e a r t h ' s  atmosphere. 
includes th ree  l a r g e  launch veh ic l e s  - t he  Saturn I, which completed i ts  
f l i g h t  s e r i e s  in J u l y  1 9 6 5 ;  t he  Saturn I B ;  and the  Saturn V. The Saturn XB 
and V a re  being; developed and q u a l i f i e d  f o r  manned space f l i g h t .  

T h 1 2  program 

Major phases of the  Apollo program include design, development, and 
ground t e s t  of spacecraf t  and Saturn-class  launch veh ic l e  hardware, unmanned 
q u a l i f i c a t i o n  f l i g h t s ,  manned e a r t h  o r b i t a l  f l i g h t s ,  and manned lunar  f l i g h t s ,  
During FY 1967,, t he  Apollo program w i l l  be i n  a per iod of i n t ens ive  ground 
and f l i g h t  clual.if i c a t  i o n  t e s t i n g .  

RY OF IUUWCE S REQ-: 
(Thousands of Dollars) 

1965 1966 -1967 
Spacecraf t  . . . . . . . . . . . . . . . . . . . . .  $1,009,898 $1,170,600 $1,200,600 
Saturn I . . . . . .  . . . . . . . . . . . . . . . . .  40,265 800 
Saturn 1 1 3 . .  ..................... 26 2,690 274,185 216,400 
Saturn V . . . . . . . . . . . . . . . . . . . . . . .  964,9 24 1,177,320 1 ,, 191,000 
Engine development:. . . . . . . . . . . . .  166,300 134,095 111,000 
Mission :;Ap.port.. .............. 170 .542  210.38i -255.20Q 

--- 

........................ Total $2.6 1 4 . 6 u  s2- - &- 
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Spacecraf t  

Development ground t e s t i n g  of b o i l e r p l a t e  Apollo command and se rv ice  
modules (CSM) w L l l  be completed by the  end of FY 1966. Ground t e s t in i ;  of 
Block I CSM is underway and major emphasis w i l l  be placed on ground arid 
f l i g h t  q u a l i f i c a t i o n  during FY 1967. Five Block I flight-CSM a r e  i n  var ious  
s t ages  of assembly, systems i n s t a l l a t i o n ,  and checkout i n  prepara t ion  f o r  
shipment t o  t h e  John F. Kennedy Space Center (KSC). These Block I CStl w i l l  
be used f o r  e a r l y  unmanned and manned ea r th -o rb i t a l  f l i g h t s  on the  Sa1:urn I B  
and Saturn V. Block I1 CSM w i l l  have upgraded subsystems t o  provide the  
c a p a b i l i t y  f o r  lunar  missions. During FY 1967, an in t ens ive  ground test: 
program w i l l  be conducted t o  q u a l i f y  Block I1 CSM systems. I n  addi t ion ,  
t he  f i r s t  f l i g h t  Block I1 CSM w i l l  be de l ivered  t o  KSC f o r  p r e - f l i g h t  
checkout and t e n  more Block I1 CSM w i l l  be progressing through assemblly, 
systems i n s t a l l a t i o n ,  and in - f ac to ry  checkout. 

FY 1967 a c t i v i t y  on the  luna r  excursion module (LEM) w i l l  include com- 
p l e t i o n  of t h e  major po r t ion  of ground development and q u a l i f i c a t i o n  1:esting. 
Test a r t i c l e s  w i l l  undergo s t r u c t u r a l ,  thermalvacuum, and propuls ion 
t e s t i n g  a t  the  Manned Spacecraf t  Center,  t he  White Sands Test  F a c i l i t y ,  and 
the  Arnold Engineering Development Center. Ground q u a l i f i c a t i o n  t e s t i n g  of 
key LEM systems, including e l e c t r i c  power, r eac t ion  con t ro l ,  communic,Ptions, 
propulsion, landing gear ,  and environmental con t ro l ,  w i l l  be concluded. The 
f i r s t  f l i g h t  LE,M w i l l  be completed, de l ivered  t o  KSC, and t e s t e d  on a 
Saturn I B  i n  Fk’ 1967. Ten add i t iona l  f l i g h t  LEM w i l l  be i n  manufacture and 
checkout, a n d  two of t hese  LEM w i l l  be de l ivered  t o  KSC i n  prepara t ion  f o r  
f l i g h t .  

Saturn I and U 

The Saturzi 1: p r o j e c t  completed i t s  f l i g h t  s e r i e s  i n  J u l y  1965. No funds 
a r e  being requested i n  FY 1967. Saturn I B  launches w i l l  begin with unmanned 
development f l i g h t s  i n  calendar  year 1966. 
launches a r e  scheduled, including long dura t ion  manned missions. During 
FY 1967, a t :otal  of four  veh ic l e s  w i l l  be de l ivered  t o  the  Kennedy Space 
Center. Fabr ica t ion ,  assembly and checkout of t he  las t  four  Saturn I B  
veh ic l e s  wi1.I be i n  process  during the  f i s c a l  year. 

I n  calendar  year  1967 four  

During c i l enda r  year  1967 the  f i r s t  launch of a Saturn V vehic le  h i i l l  

occur. FY 1.!?67 development e f f o r t  w i l l  be concentrated on the  ground t e s t i n g  
t h a t  w i l l  cu:lm:inate i n  the  f i r s t  f l i g h t  q u a l i f i c a t i o n  t e s t .  Dynamic t e s t i n g  
of the  entiire vehicle,  w i l l  continue a t  the  Marshall Space F l igh t  Center. 
FY 1967 a l s o  represents  the  peak year,  t o  da t e ,  f o r  production and de l ive ry  
of Sa tuni  V vehicles .  The f i r s t  3 f l i g h t  veh ic l e s  w i l l  be de l ivered  during 
the  f i s c a l  year  and an add i t iona l  7 veh ic l e s  w i l l  be i n  f ab r i ca t ion ,  assembly, 
o r  checkout by t he  end of FY 1967. 



H - 1  development e f f o r t  w i l l  c o n s i s t ,  p r imar i ly ,  of t he  f i e l d  and test 
support  required t o  provide quick response ana lys i s  and problem solving 
assoc ia ted  with t h e  f l i g h t  eva lua t ions  of engine performance on Saturn I B  
vehicles .  Q u a l i f i c a t i o n  t e s t i n g  of t h e  F-1 engine and the  up-rated 5-2  
engine w i l l  ke completed during FY 1967. Other work on these  t w o  engines 
w i l l  include t h e  test and f i e l d  a c t i v i t y  required t o  support  t h e  f l i g h t  
programs of the  Saturn I B  and Saturn V. 
FY 1967. Space f l i g h t  use of the  RL-10 engine was l imi t ed  t o  the  Satiirn I 
which has  completed i t s  f l i g h t  program. 

N o  RL-10 a c t i v i t y  i s  scheduled f o r  

I n  FY 1967, support e f f o r t  w i l l  continue f o r  t h e  ove r -a l l  launch, f l i g h t ,  
crew and reccivery ope ra t ions ;  programwide systems engineer ing;  supporting 
development required f o r  t he  successfu l  accomplishment of manned space 
f l i g h t s ;  and f o r  t he  maintenance of hardware production c a p a b i l i t y  f o r  
Apollo appl ic :a t ions,  p ro j ec t  d e f i n i t i o n  and payload development. 

Sche t Events dule  sd_:?&ucant Research an d DeveloDmen 
Calendar 

Eyerits Year 

F i r s t  Saturn 11% Launch 1966 

F i r s t  Manned Saturn I B  Launch 1967 

F i r s t  Sat:urrt V Launch 1967 

F i r s t  Marmecl Saturn V Launch 1968 

F i r s t  Manned Lunar Landing Before end of t he  decade 
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RESEARCH AND DEVELBPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF MANNED SPACE FLIGHT ADVANCED MISSIONS PRO@AJ 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The ob jec t ive  of t he  Advanced Missions Program i s  t o  examine advani-ed 
manned space f l i g h t  mission concepts. Included a r e  l o g i c a l  extensions of the  
na t iona l  space c a p a b i l i t y  through ana lys i s  of  present  hardware system; 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  systems; provis ion 
of guidance for research  and technology a c t i v i t i e s ;  provis ion of t echn ica l  
information and cos t  da ta  upon which f u t u r e  program decis ions can be Ibased; 
and in i t i a t i c ln  of the  d e f i n i t i o n ,  prel iminary design, and s p e c i f i c a t i o n  of 
probable fu tu re  missions. 

SUMMARY OF RE&CURCES REQUIREMENTS : 
(Thousands of Dol la rs )  

1965 1966 1967 ,- 

Advanced missions studies. .  . . . . $26,000 $10,000 $8,000 

$10,000 $8,000 
I- 

Total........................ $26,000 

BASIS OF FUNLlI;.EQUIREMENTS : 

Advanced s t u d i e s  provide the  b a s i s  f o r  t h e  planning and s e l e c t i o n  of fu tu re  
manned space f l . igh t  missions. Spec i f i c  a reas  of i nves t iga t ion  include manned 
e a r t h  orbita.]., lunar ,  and p lane tary  missions. 

The FY 1%7 requirements f o r  manned e a r t h  o r b i t a l  s t u d i e s  support  preliminary 
systems d e f i n i t i o n  of space s t a t i o n  concepts, based on a l t e r n a t e  conf igura t ions  
examined during; FY 1966. Configurations under review include a long-term s t a t i m  
not requirint:  resupply,  using the  present  family of subsystems and launched w i t n  
a Saturn V, and an optimized space s t a t i o n  capable of support ing p lane tary  
f l i g h t .  
system f o r  use with these  concepts. P a r t i c u l a r  a t t e n t i o n  w i l l  be given t o  
the  descript:i.on and d e f i n i t i o n  of experiment modules which can be used i n  
conjunction with the  var ious space s t a t i o n  concepts and which can be operated 
by the  crew of t h e  space s t a t ion .  I n  addi t ion ,  e f f o r t s  w i l l  continue on the  
s e l e c t i o n  arid desc r ip t ion  of candidate  experiments f o r  advanced missions and 
t h e  const:raj.nts of these  experiments on t h e  space s t a t i o n  and the  l o g i s t i c  
system w i l l  be assessed. 
s t a t i o n  i n t o  a p lane tary  mission module w i l l  be considered, as wel l  a s  t he  
e a r t h  o r b i t a l  requirements f o r  a new and l a rge r  spacecraf t  with inhe ren t ly  
g r e a t e r  expwriraental man-hour c a p a b i l i t i e s .  

Prr::liniinary systems d e f i n i t i o n  w i l l  a l s o  be conducted on a f e r ry / log : i s t i c  

The u l t imate  growth c a p a b i l i t y  of such a space 
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The FY 1967 funding f o r  manned lunar  mission s t u d i e s  provides for the  
d e f i n i t i o n  of an extended lunar explora t ion  plan and r e l a t e d  conceptual 
designs. The r e s u l t s  of comparative eva lua t ions  of s h e l t e r  and mobiliky 
concepts, as we11 as var ious modes of payload de l ive ry  t o  t h e  lunar  sur face ,  
w i l l  be combined with the  :,ecommendations of the  s c i e n t i f i c  community 1:o 
formulate a comprehensive i u i a r  explora t ion  plan. This work w i l l  provide 
t h e  b a s i s  f o r  dec is ions  concerning the  i n i t i a t i o n  of  program d e f i n i t i o n  f o r  
an advanced lcmar explora t ion  system. 

Manned p lane tary  mission s t u d i e s  have e s t ab l i shed  the  f e a s i b i l i t y  oE a 
number of missicln modes and system concepts f o r  Mars and Venus f ly-bys,  as 
wel l  as Mars 1.an.ding missions. The FY 1967 requirements cover more d e t a i l e d  
ana lys i s  of systems f e a s i b i l i t y ,  systems concepts, and technological  requi re -  
ments. Studies  w i l l  focus on manned p lane tary  spacecraf t  concepts t h a t  can 
be applied tc the  broadest range of missions and launch dates.  Object ives ,  
schedules,  a n d  c:osts w i l l  be s tud ied  t o  i d e n t i f y  the  most promising concepts 
f o r  de t a i l ed  engineering design. 

Launch vehic1.e s t u d i e s  t o  support  . ea r th  o r b i t a l ,  lunar ,  and p lane tary  manned 
missions will.  a l s o  be conducted during FY 1967. These s t u d i e s  w i l l  s t r e s s  
prepara t ian  f o r  systems d e f i n i t i o n  of improved Saturn vehic les ,  as w e l l  as 
reusable  t ranspor t  concepts. The r e l a t e d  requirements f o r  opera t iona l  and 
support  faci1.I.tj.e~ w i l l  a l s o  be studied.  
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RESEAKCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF SPAS SCIENCE AND APPLICATIONS PHYSICS AND ASTRONOMY PROGRAM 

PROGRAM OBJECrIVES AND JUSTIFICATION: 

The ob jec t ive  of t he  Physics and Astronomy program i s - t o  increase  our 
knowledge of t h e  space environment of t h e  e a r t h ,  t h e  sun  and i t s  r e l a t i o n s h i p  
t o  the  e a r t h  and the  in t e rp l ane ta ry  medium, and the  fundamental physic:al 
na tu re  of the universe .  I n  order  t o  achieve t h i s  ob jec t ive ,  research  pro-  
grams have been undertaken t o  in t ens ive ly  study the  upper atmosphere, t he  
ionosphere,  the e a r t h ' s  magnetosphere, the  reg ion  beyond the  boundaries of 
the  magnetosphere, s o l a r  r a d i a t i o n  and the s o l a r  wind and t h e i r  i n t e r x t i o n s  
wi th  these  reg ions ,  cosmic rays  from beyond the  s o l a r  system, r a d i a t i o n  from 
stars and o ther  c e l e s t i a l  bodies i n  areas of the  spectrum which cannol: be ob- 
served from the  e a r t h ' s  su r f ace ,  and the  geodet ic  f i g u r e  of the  e a r t h .  

While the  ob jec t ive  of the  program has been divided i n t o  th ree  major 
areas, they a r e  by no means independent of each o ther .  Knowledge gained i n  
one area con t r ibu te s  t o  the  understanding of the o thers .  Many s tudiei j  con- 
t r i b u t e  d i r e c t l y  t o  knowledge i n  a l l  t h ree  areas. The p r a c t i c a l  app l i ca t ions  
of t he  knowledge gained i n  t h i s  program can be c l e a r l y  demonstrated i n  terms 
of support  f c r  o ther  na t iona l  programs such as meteorology, communications, 
manned space f l i g h t ,  and cartography. However, the  program i s  p r imar i ly  in-  
tended t o  be a bas i c  research  program dedicated t o  the  expansion of human 
knowledge. Ps such, i t  i s  in t eg ra t ed  wi th  the  programs of educat ional  and 
s c i e n t i f i c  research  i n s t i t u t i o n s  throughout t he  United S t a t e s  and i n  inany 
fore ign  coun t r i e s .  Subs tan t i a l  e f f o r t s  are made t o  in su re  t h a t  the  r lzsul ts  
of the  research. are made gene ra l ly  a v a i l a b l e  on a b a s i s  t h a t  w i l l  make the 
knowledge most u se fu l  t o  f a c i l i t a t e  f u t u r e  advancements i n  technology, 
s c i e n t i f i c  research ,  and educat ion.  

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

19167 
PI- 

1965 1966 

Supporting research  and 
technolcl@;y/Advanced s t u d i e s .  . $21,057 $23,800 $22,900 

Solar  observa tor ies . . .  ......... 16,597 24 , 500 11,900 
Astronomical observa tor ies .  .... 32,644 24,600 29,200 

23,400 Geop hy s i ca.1. 
Explorers ...................... 21,565 21,400 23,000 
Sounding rockets . .  ............. 16,867 18,500 19,000 

................ 2,000 2,100 -, 
Data a n a l y s i s . .  --- 

ob serva t o r  i es ...... 30,352 28,600 

T o t a l . . . .  .................... $139,082 $143,500 s 3 1 , 4 0 0  
-I 
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BASIS OF FUN1)REQUIREMENTS: 

Supporting Research and Technology 

The ob jec t ives  of t he  Supporting Research and Technology program ai'e t o  
provide a sound t h e o r e t i c a l  base f o r  t h e  f l i g h t  programs; t o  i n i t i a t e  develop- 
ment of ins t rumenta t ion  f o r  f u t u r e  experiments; t o  provide l abora to ry  da t a  as 
a b a s i s  f o r  eva lua t ion  of f p i g h t  da t a ;  t o  conduct ground-based ba l loon  and 
a i r c r a f t  observations f o r  c o r r e l a t i o n  w i t h  f l i g h t  program r e s u l t s ;  and t o  pro- 
v i d e  s c i e n t i f i c  experiments and s c i e n t i f i c  support  f o r  t h e  manned spalie f l igh t .  
program. 

Advanced S tud ie s  

Advanced s t u d i e s  e s t a b l i s h  the  concepts,  c h a r a c t e r i s t i c s ,  and f e a s i b i l i t y  
of f u t u r e  unrr.anned e a r t h - o r b i t a l  and i n t e r p l a n e t a r y  missions.  Among the 
missions t o  b e  s tud ied  are small modular s c i e n t i f i c  sa te l l i tes  of the  Exploret- 
c l a s s ,  o ther  spec ia l i zed  Explorers,  g a l a c t i c  probes,  and small i n t e r p l a n e t a r y  
probes. 

Solar  Observatories 

The ob jec t ive  of t h e  Orbi t ing  So la r  Observatory (OSO) program i s  t o  pro- 
mote advancement i n  the  s tudy  of s o l a r  phys ics  through t h e  use of c u r r e n t  
space techniques which permit s c i e n t i f i c  expansion i n  s o l a r  r e sea rch  by e l i m -  
i n a t i n g  the  z.tmospheric d i s t o r t i o n s  which are normally p reva len t  w i th  ground- 
based observa t ions .  The s o l a r  obse rva to r i e s  are, the re fo re ,  designed t o  pro- 
v i d e  a thorough i n v e s t i g a t i o n  of t he  sun  and i t s  changing a c t i v i t i e s .  They 
w i l l  systemat.ically and uniformally study the  r ap id  changes as w e l l  as the  
long term ch.anges i n  s o l a r  r a d i a t i o n  dur ing  a s o l a r  cyc le  and probe i n t o  the  
underlying causes of these  changes by analyzing reg ions  of a c t i v i t y .  The 
OSO's operated during the  per iod  of minimum s o l a r  a c t i v i t y  w i t h  the  f l i g h t s  
of OSO-I and. 11. i n  1962 and 1.965, r e spec t ive ly .  Continuous program e f f o r t  
w i l l  be pursued wi th  OS0 i n t o  the  per iod  of maximum s o l a r  a c t i v i t y .  

Astronomical Observatories 

The Orbit.:.ng Astronomical Observatory (OAO) i s  designed t o  provide a pre-  
c i s e l y  st.abi.l.i;:ed observatory above the  atmosphere so  t h a t  fundamental i n f o r -  
mation ahout. t h e  universe  can be obtained. These obse rva to r i e s  w i l l  be capa- 
b l e  of makinj; astronomical o b s e r v a t i o m  of electromagnetic r a d i a t i o n  i n  the  
u l t r a v i o l e t  and X-ray reg ions  of t h e  spectrum which do not  p e n e t r a t e  t he  
e a r t h ' s  atmo:;phere, and high r e s o l u t i o n  observa t ions  i n  t h e  v i s i b l e  reg ions  
of t h e  spect:rurn. The f i r s t  OAO w i l l  be ready t o  f l y  e a r l y  i n  1960,  and w i l l  
c a r r y  a v a r i e t y  of u l t r a v i o l e t ,  X-ray and gamma ray  te lescopes .  Spacecraf t  
and experiment development for. t h r e e  a d d i t i o n a l  OAO's i s  c u r r e n t l y  irl p rogress  
During FX 1966, funds w i l l  provide launch, ope ra t iona l  and data a n a l y s i s  sup- 
p o r t  f o r  OAO-A, refurbishment of t he  pro to type  spacec ra f t  f o r  the  OAC1-A2 m i s -  
s i o n ,  development of spacec ra f t  f o r  OAO-B and C miss ions ,  and experinient de- 
velopment: fo:r OAO-B, A2 and ( 2 .  F i s c a l  year 1967 funds w i l l  support  launching, 
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o r b i t a l  ope ra t ions ,  and da ta  a n a l y s i s  f o r  t h e  OAO-B mission, f o r  a coni:inua- 
t i o n  of e f f o r t  on OAO-A2 and C ,  and f o r  the  i n i t i a t i o n  of hardware dewlopment 
f o r  the  OAO-D spacecraf t  and experiments. 

Geophysical Observator ies  

The ob jec t ive  of t h e  Orbi t ing  Geophysical Observatory (OGO) program i s  t o  
develop a s tandard ea r th -o rb i t i ng  observatory capable of ca r ry ing  l a r g e  num- 
'bers of experiments i n  a wide v a r i e t y  of o r b i t s  t o  simultaneously i n v e s t i g a t e  
the  geophysical phenomena and i n t e r r e l a t i o n s h i p s  of s o l a r  a c t i v i t y ,  the  i n t e r -  
p l ane ta ry  and g a l a c t i c  medium, the terrestrial  magnetosphere, and the  #3tmos- 
phere. The f i r s t  two spacec ra f t  i n  t h i s  series, OGO-I and 11, have been 
launched. OGO-I has operated e f f e c t i v e l y  f o r  over a year  i n  an eccentiric or -  
b i t  and has obtained va luable  s c i e n t i f i c  da t a  from almost a l l  of i t s  211 expe r i -  
ments d e s p i t e  a f a i l u r e  t o  a t t a i n  e a r t h - o r i e n t a t i o n  caused by improper boom 
deployment. C G O - 1 1  w a s  launched success fu l ly  i n t o  po la r  o r b i t  l a te  i n  1965 
and i s  re turn ing  important d a t a  even though i t  i s  no longer a b l e  t o  s t , a b i l i z e  
due t o  e a r l y  dep le t ion  of the  gas supply. Two more missions are planned f o r  
launching i n t c  e c c e n t r i c  o r b i t s  and two more missions are planned f o r  launch- 
ing  i n t o  polar  o ' rb i t .  

F i sca l  year 1966 funds provided f o r  t he  launch of OGO-I1 ( C ) ,  for ana lys i s  
of da t a  from CGO-I and 11, for the  completion and launch of OGO-B, f o r  con- 
t i nua t ion  of c,evelopment of OGO-D and E spacec ra f t  and experiments,  and f o r  
t he  i n i t i a t i c n  of experiment development f o r  OGO-F. F i s c a l  year  1967 funds 
w i l l  provide f o r  the  completion and launch of OGO-D, f o r  the completion of 
OGO-E, and ref.urbishment of the  prototype spacec ra f t  f o r  the OCO-F mission. 
They w i l l  a lso support  d a t a  a n a l y s i s  f o r  t he  f i r s t  four  OGO missions,  and ex- 
periment devel.opment f o r  OGO-E: and F. 

Exp 1 o r e r  s 

The Explorm- c l a s s  of sa te l l i t es  has been one of t he  most e f f i c i e n t  and 
economical meant; of accomplishing a v a r i e t y  of s c i e n t i f i c  missions.  A sub- 
s t a n t i a l  port.i.on of t h e  s c i e n t i f i c  d a t a  gathered and many new d i scove r i e s  are, 
a t t r i b u t a b l e  to inst ruments  c a r r i e d  i n  Explorer spacecraf t .  These spacec ra f t ,  
most of which are  launched by the  r e l a t i v e l y  inexpensive Scout and Delta ve- 
h i c l e s ,  a r e  s p e c i f i c a l l y  designed f o r  p a r t i c u l a r  s c i e n t i f i c  i nves t iga t ions ,  
and are f1.owri i n  o r b i t s  p a r t i c u l a r l y  s u i t a b l e  f o r  t hese  inves t iga t ions .  

These spacec ra f t  are developed by NASA i n s t a l l a t i o n s ,  i ndus t ry ,  un ive r s i -  
t i es ,  and cooperat ing fore ign  coun t r i e s .  Many smaller organiza t ions  have been 
a b l e  t o  ga in  competence and experience by p a r t i c i p a t i n g  i n  the  development of 
these  smal.1 ff:rp:torer spacec ra f t .  

I n  FY 1966, increased emphasis i s  being given t o  Astronomy Explorers  wi th  
major funding o.E the  Radio Astronomy Explorers  and i n i t i a t i o n  of the  X-ray 
Astronomy Exp toirer. A Scout launch v e h i c l e  was a l s o  provided f o r  a Solar  Ex- 
p l o r e r  developed by the Naval Research Laboratory. Development of Gec~physical. 
and Interplaii1?tary Explorers  is being continued a t  a reduced l e v e l  of e f f o r t ,  
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and the  Geodetic S a t e l l i t e  program i s  being continued a t  a l e v e l  e f for t . .  

The FY 1967 program provides f o r  f u r t h e r  reduct ion  of t h e  l e v e l  of e f f o r t  
f o r  Geophysical and I n t e r p l a n e t a r y  Explorers,  providing only f o r  contiriua- 
t i o n  of launches of In t e rp l ane ta ry  and Energetic P a r t i c l e s  Explorers arid t h e  
i n t e r n a t i o n a l  Zooperative program i n  the  1968-1969 t i m e  per iod .  The pi.ogram 
f o r  Astronomy Explorers w i l l  provide f o r  cont inua t ion  of observa t ions  i.nto 
the 1968-1969 time per iod  wi th  emphasis on X-ray and r a d i o  observation:: of 
the sun. &odet ic  inves t iga t ior l s  w i l l  be continued using t h e  s a t e l l i t e s  
i n  the  c u r r e n t l y  approved program. 

Sounding Rockets 

Sounding rocke t s  have proven t o  be t h e  only e f f e c t i v e  means of making 
sc ien t i f icn1l :y  va luab le  s t u d i e s  of t he  upper atmosphere a t  a l t i t u d e s  above 
20 m i l e s  and b e l o w  per igee  a l t i t u d e s  of e a r t h  sa te l l i t es .  These rocke t s  are 
r e l a t i v e l y  small and inexpensive vehicl i?s  capable of car ry ing  wide variLeties 
of ins t rumenta t ion  f o r  t h e  study of the  atmosphere, ionosphere, energe1:ic 
p a r t i c l e s ,  and s t u d i e s  i n  astronomy and s o l a r  physics.  Sounding rockel: 
f l i g h t s  have been  extremely use fu l  f o r  developing ins t rumenta t ion  f o r  ILater 
use on s a t e l l i t e s .  The usefu lness  of sounding rocke t s  f o r  astronomical. ob- 
s e rva t ions ,  p a r t i c u l a r l y  observa t ions  of t h e  sun and stars i n  the  X-ra:r and 
u l t r a v i o l e t  reg ions  of t he  spectrum, has been g r e a t l y  enhanced by t h e  devel-  
opment of a t t i t u d e  con t ro l  systems. 

The s m a l l  cos t  i nc rease  i n  the  sounding rocket  program i n  FY 1966 and 
FY 1967 i s  l a r g e l y  due t o  the  development and increased u s e  of improved 
a t t i t u d e  con t ro l  systems; and t o  an increased  use  of t he  l a r g e r ,  more expen- 
s i v e  v e h i c l e s  t o  c a r r y  s t a b i l i z e d  payloads,  as w e l l  as heavier  payload(;, w i th  
seve ra l  instruments f o r  a number of simultaneous measurements. 

Data Analysis 

This p r o j e c t  provides a means of honoring NASA's o b l i g a t i o n  of making t h e  
s c i e n t i f i c  information gained from space exp lo ra t ions  a v a i l a b l e  t o  the  publ ic .  
Data accumulated from NASA's o r b i t i n g  obse rva to r i e s ,  Explorers,  soundilig 
rocke t s ,  and space probes i s  being reduced and placed i n  s to rage  a t  thB 
National Space Science Data Center l oca t ed  a t  t h e  Goddard Space F l i g h t  
Center. Here i t  i s  catalogued and d i s t r i b u t e d  t o  i n t e r e s t e d  r e sea rche r s .  
F i s c a l  year 1966 and FY 1967 funds provide f o r  t h e  ope ra t ion  of the  Data 
Center and for  t he  support  of r e sea rch  t a sks  u t i l i z i n g  the  d a t a  s to red  the re .  

SCHEDULE OF LAUNCHES 

Schedule of S _ l e i f  i c a n t  Research and Development Events 

P r o j e c t  Events Quarter 
Calendar 

Year 
-I- 

So la r  Ob- Launch f o u r t h  OS0 
serva  t o r  ies  

2 1966 



Pro j ec  t Events 

Laiinch f i f t h  OS0 (Launches a t  approxi- 
mately n ine  month i n t e r v a l s  t h e r e a f t e r )  

Astro- Li2unch f i r s t  OAO 
nomical 
Observa- Launch second OAO (Launches a t  about 
t o r i e s  one year i n t e r v a l s  t h e r e a f t e r )  

Geophysical Launch OGO-I1  i n  p o l a r  o r b i t  
Obse rva - 
t o r i e s  Launch t h i r d  K O  i n t o  e c c e n t r i c  o r b i t  

Launch fou r th  OGO i n t o  p o l a r  o r b i t  
(L,aunches a t  about n ine  month i n t e r v a l s  
tker  ea f ter) 

Explorers Launch IQSY s o l a r  explorer  

Launch a c t i v e  Geodetic Explorer 

L,ziunch ISIS-X (Alouette I1 and d i r e c t  
nwasuremen t s Explorer XXXI) 

1,aunch French S a t e l l i t e  FR-1A 

I,ilulIch Atmosphere Explorer 

1,aunch pass ive  Geodetic Explorer 

Quarter 

1 

1 

4 

4 

l,.sunch In t e rp l ane ta ry  Explorer i n t o  o r b i t  
ilnc hored t o  the moon 3 

Launch In t e rp l ane ta ry  Explorer i n t o  
e c c e n t r i c  o r b i t  4 

Launch I t a l i a n  San Marc0 S a t e l l i t e  4 

Launch lunar-anchored and e c c e n t r i c  o r b i t  
In t e rp l ane ta ry  Explorer,  f i r s t  i n t e g r a t e d  
Canadian-U.S. I n t e r n a t i o n a l  S a t e l l i t e  f o r  
Ionospheric S tud ie s  (ISIS), a c t i v e  Geodetic 
Explorer,  f i r s t  Radio Astronomy Explorer,  
Air Density/Injun Explorers,  t h i r d  United 
Kingdom s a t e l l i t e ,  and two European Space 
F.esearch Organization s a t e l l i t e s ,  

Calendar 
Year 

-I- 

1967 

3.966 

I.. 967 

11.965 

l.966 

"1 967 

1965 

1965 

1965 

1965 

1966 

1966 

1966 

1966 

1966 

1967 
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Project 

Sounding 
Rockets 

Data 
Analysis 

Events 

Launch six Explorers for coordinated 
solar-terrestrial-interplanetary studies, 
and three for astronomical observations 

Launch four Explorers for coordinated 
solar-terrestrial-interplanetary studies 
and one for astronomical observatories 

Collect cosmic dust samples during 
m e  te.or s hmer s 

Chta.in first radio observations of 
Jupi.ter from above ionosphere 

Coordinated geophysical measurements to 
study solar-terrestrial-interplanetary 
relationships during a period of in- 
c reas ing s ol ar activity 

Coordinated geophysical measurements to 
s1:ucly solar-terrestrial-interplanetary 
rtilationships during the period of the 
a(: t ive sun 

3:nit:iate distribution of reduced data and 
f:iniincial support of research proposals 

Ca:I,endar 
Quarter Year 

- L968 

L9 69 

1965 

1966 

- 1965-1967 

- 1967 -1 97 2 

4 1965 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

OFFICE OF SPALE SCIENCE AND APPLICATIONS LUNAR AND PLANETARY ,PROGRAM 

PROGRAM OBJECZYIES AND JUSTIFICATION : 

The object.j.vt: of the  Lunar and Planetary program is  the  s c i e n t i f i c  explora- 
t i o n  of our  mliir system u t i l i z i n g  both unmanned and manned spacecraf t  and 
ear th-based research.  The explora t ion  of t h e  Moon, t he  p l ane t s  Venus and Mars, 
and the  in te rvening  in t e rp l ane ta ry  space a r e  immediate ob jec t ives  but  eventual ly  
the  ou te r  p l ane t s  and t h e i r  moons , comets , as t e ro ids  and corresponding planeta.ry 
and in t e rp l ane ta ry  space environment w i l l  be explored. Achievement of these  
objectives;  wF:11 provide da t a  to b e t t e r  understand the  o r i g i n ,  h i s t o r y  and 
mechanisms of development of our s o l a r  system and may provide evidence of  the  
ex is tence  of Eoims of l i f e  elsewhere. 

There a r e  three lunar  f l i g h t  programs. The f i r s t  of t hese ,  the  Ranger 
program, has been completed and provided a much b e t t e r  understanding cif the  
na tu re  of the  sur face  of the  moon from high r e so lu t ion  photographs. 
Surveyor program w i l l  s o f t  land a s e r i e s  of unmanned spacecraf t  with i~ 
complement oE instruments on t he  sur face  of the  moon t o  make f i r s t  harrd 
observat ions and ob ta in  physical  measurements. The landed Surveyor spacecraft: 
w i l l  survey the immediate a rea  t o  determine the  s u i t a b i l i t y  of t h a t  si . te f o r  
l a t e r  manned wissions.  The Lunar Orbi te r  program w a s  conceived and i n i t i a t e d  
t o  completnent t'he information obtained by Ranger and t o  work i n  a team 
r e l a t i o n s h i p  with Surveyor i n  conducting s c i e n t i f i c  i nves t iga t ions  and 
loca t ing  and c e r t i f y i n g  s u i t a b l e  landing s i t e s  f o r  Apollo. Lunar 0rb:i.ter 
w i l l  be capable o f  photographing a l l  regions of the  moon and the re fo re ,  w i l l  
be a u se fu l  t oo l  in cont inuing lunar  explora t ion .  S c i e n t i f i c  instruments  
and techniques a r e  a l s o  being developed for lunar  i nves t iga t ions  c a p i t a l i z i n g  
on man's c a p a b i l i t i e s  and the  payload r e t u r n  c a p a b i l i t i e s  of t he  Apolto 
program. 

The 

The Planetary and In t e rp l ane ta ry  program has yielded a wealth of 
s c i e n t i f i c  information on the  p lane ts  and in t e rp l ane ta ry  environment Erom the  
Mariner I1 encounter with Venus, t he  Mariner I V  f lyby of Mars and the  Pioneer 
V I  launch i n t o  s o l a r  o r b i t .  Addi t ional  Mariner and Pioneer launches are  
planned during FY 1966-1969 t o  measure in t e rp l ane ta ry  phenomena and continue 
explora t ion  clf the  inner  p l ane t s .  Mariner launches t o  Venus i n  1967 and Mars 
i n  1969 w i l l  use the  Mariner I V  design,  and pave the  way f o r  t he  d e t a i l e d  
explora t ion  cif these  p lane ts  by the  Voyager program now planned t o  be avai1ab:Le 
f o r  t he  1973 M a r s  and subsequent oppor tun i t i e s .  



SUMMARY OF RE2SOJmES REQUIREMENTS: 

(Thousands of Dollars) 
1965 1966 -, 1967 

Supporting research and 
technology/Advanced s t u d i e s . .  .. $24 , 140 $38,600 $40 , 100 

Ranger ............................. 11,037 1,000 
Surveyor. ......................... 81 , 814 111,637 90,400 
Lunar orbj.ter.,  49,500 52,400 24 , 600 ......................... 18,000 26 , 100 Mariner.. 17,368 
Voyager.. .................. ,. ...... 7 , 168 17,000 10,000 
Pioneer . . . . . . . . . . . . . . . . . . . . . . . . . .  15,000 12,700 -, 6.700 

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

................... S206.q2_L $251.337 !,197.900 
-, 

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

BASIS OF PUNDR]ZOUIREMENTS : 

-- Slgrportinn Research and Technolonv/Advanced Studies  

Supporting Research and Technology provides e s s e n t i a l  support  t o  approved 
f l i g h t  missions as wel l  as the  necessary f e a s i b i l i t y  s t u d i e s  and othei- advanccd 
work required t o  e s t a b l i s h  f u t u r e  missions.  The Lunar and Planetary !;cience 
program develops new concepts and ideas  f o r  s c i e n t i f i c  i nves t iga t ion  of the  
moon and p l ane t s  t o  the  s t age  where they can be proposed as f l i g h t  experiments 
fo r  fu tu re  missions.  Ground based observat ions provide s c i e n t i f i c  da t a  f o r  
the  design and c a l i b r a t i o n  of and comparison with f l i g h t  experiments. 
a r e  spectroscopic  Observations of Mars and r ad io  wave observat ions of Venus. 
The Advanced Technical Development program develops equipment which w L l l  be 
extremely r e l i a b l e  and ab le  t o  surv ive  both a r igorous s t e r i l i z a t i o n  and 
long exposure i n  a deep space environment. 
t o  ensure s a f e  planetary landings of Voyager type spacecraf t  i s  rece iv ing  
p a r t i c u l a r  emphasis. 
r equ i r e s  the  continued s tudy of advanced missions. Current year  s t u d i e s  
ind ica t e  the  p o t e n t i a l  of t r a j e c t o r i e s  which swing-by one p lane t  enroute  
t o  a d i f f e r e n t ,  t a r g e t  p l ane t ,  i n  terms of t he  reduct ion  of  t r i p  t i m e  and 
energy required t o  the  t a r g e t  p l ane t ,  Mission t r a j e c t o r i e s  t o  Mars, Venus, 
and Mercury 61s w e l l  as J u p i t e r  and t h e  o u t e r  p l ane t s  were included. Space- 
c r a f t  concept.uad design s t u d i e s  have been l a r g e l y  confined t o  Mars and Venus 
missions during, FY 1965 and FY 1966, but  a minimal e f f o r t  has  been maintained 
on f l i g h t s  tcb J u p i t e r  and t o  comets and a s t e ro ids .  The Manned Lunar Science 
program plan.:; s c i e n t i f i c  i nves t iga t ions ,  develops equipment f o r  manned lunar  
missions. 
are the  observat ion of na tu ra l  phenomena, c o l l e c t i o n  of  r ep resen ta t ive  samples 
and emplacenwmt: of monitoring equipment. 
both the  manned and unmanned f l i g h t  programs. 

Examples 

Development of landing te1:hnology 

Plannine: f o r  t he  f u t u r e  i n  Lunar and Planetary Iprogram 

Pktjcbr s c i e n t i f i c  ob jec t ives  of  e a r l y  manned missions to  t h e  moon 

The Lunar Mapping program supports  

Surveyor 

The Surveyor system w i l l  s o f t  land unmanned spacecraf t  on the  lunar  su r face  
t o  make measurements which should s i g n i f i c a n t l y  improve our  understanding of 



the  na ture  of t h a t  body. A successful  landing w i l l  y i e l d  important informa- 
t i o n  on landirig technology and the  sur face  c h a r a c t e r i s t i c s  (roughness, bearing 
s t rength ,  dust: c:overage) which a f f e c t  the  landing and da ta  on the  immediate 
a rea  as a poss ib le  s i te  f o r  later manned landings.  Because the  Surveyor 
design concepf:s a r e  b a s i c a l l y  the  same as those being used on Apollo, t he  
landing of Surveyor on the  moon w i l l  demonstrate the  ove r -a l l  f e a s i b i l i t y  of 
l a t e r  manned ].andings and w i l l  demonstrate the  successfu l  development of  a 
technology whi.cti has  many elements i n  common with the  Apollo Lunar Excursion 
Module, such iis the  radar  a l t i m e t e r ,  r ada r  doppler v e l o c i t y  sensors ,  c losed-  
loop terminal. guidance sys t em,  va r i ab le - th rus t  rocket  engines,  leg- type land- 
ing gear ,  S-bixntl communications and t racking  t o  lunar  d i s tances .  SurLIeyor 
represents  a c:onsi.derable advance i n  spacecraf t  technology over e a r l i e r  
systems, During 1965, major problems were cor rec ted  and the  f i r s t  deElcent 
test  conducted successfu l ly .  I n  order  t o  maximize the  p robab i l i t y  of ob ta in ing  
lunar  sur face  da t a  a t  t he  e a r l i e s t  poss ib le  t i m e  t o  support  the  f i r s t  Apollo 
missions,  the  eEfor t  w a s  reduced on the  2500 pound spacecraf t  i n  order t o  
concentrate  011 the  2200 pound spacec ra f t ,  which w i l l  be used on the  f i r s t  
seven f l ight : ; .  Two lunar  missions are planned f o r  1966 and the  remainling 
e igh t  f l ight : ;  oE t he  cu r ren t  series a r e  planned t o  be completed by the, end 
of 1968. Fi:;cal year 1967 funds w i l l  provide f o r  t he  launch and mission 
opera t ions  0;: spacecraf t  two through four ,  assembly and test  of spacec r a f t  
f i v e  through seven and i n i t i a l  hardware procurement f o r  the  f i n a l  t h ree  
spacecraf 1: i n  the  cu r ren t ly  p Lanned t e n  f l i g h t  series. 

Lunar Orbi te r  

The Lunar Orbi te r  i s  the  low a l t i t u d e  lunar  reconnaissance s a t e l l i t e  
member of the  Surveyor-Orbiter team which w i l l  conduct unmanned s c i e n t i f i c  
i nves t iga t ions  o f  the  moon p r i o r  t o  the  Apollo period. The Orbi te r  w i l l  
provide bath high r e so lu t ion  photographs (comparable t o  Ranger p i c t u r e s  
immediately prec:eding impact) and broad area coverage of t he  lunar  su r face .  
The combinaticm w i l l  y i e l d  s t e r e o  coverage and permit topographic mapping of 
t he  moon, a n i  co r re l a t ed  wi th  da t a  from landed Surveyors, w i l l  go f a r  toward 
reducing u n c e r t a i n t i e s  of subsequent lunar  landings.  Analysis of o r b i t a l  
da t a  from Lurzir Orbi te r  missions w i l l  d i s c lose  much about the  na ture  of t he  
moon's shape, i t s  mass d i s t r i b u t i o n  a d  i n t e r n a l  s t r u c t u r e .  Development and 
t e s t i n g  of' t he  Lunar Orb i t e r  prototypes w i l l  be completed and f i r s t  f l i g h t  
spacecraf t  w i l . 1  be launched during the  cur ren t  year .  F i s c a l  year  1967 funds 
w i l l  cover t h r e e  more launches and post-launch opera t ions  and prepare f o r  the  
f i n a l  mission of t h i s  f i v e  f l i g h t  program. 

Mariner 

The object::Lves of the  Mariner program a r e  t o  conduct f l i g h t  missions i n  
the  v i c i n i t y  of Mars and Venus t o  ob ta in  information about t h e i r  surfaices and 
atmospheres, imd t o  measure magnetic f i e l d s ,  ene rge t i c  p a r t i c l e  and micro- 
meteoroid f l u x  :Ln in t e rp l ane ta ry  space and c lose  t o  the  p l ane t s .  
Mariner 11: fl-:yby of Venus on December 14, 1962, and Mariner IV's encoulnter 
with Mars on .July 14,  1965, produced t h e  f i r s t  d i r e c t  measurements of o the r  
p l ane t s  from SpiIce. 

The 

With the  delay i n  i n i t i a t i o n  of Voyager f l i g h t s ,  
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add i t iona l  Mariner f l i g h t s  have been introduced. The spare  spacec ra f t  from 
t h e  Mariner I V  program w i l l  be r e f i t t e d  t o  be launched by Atlas-Agena €or  a 
f lyby of  t h e  F lane t  Venus i n  1967. 
Mariner IV design i s  a l s o  underway f o r  two f l i g h t s  t o  Mars i n  1969 t o  Ihe 
launched on Atlas-Centaur.  F i s c a l  year  1967 funding w i l l  support  continued 
development of t he  Venus 1967 and Mars 1969 missions as w e l l  as an attiempt 
t o  r e e s t a b l i s h  te lemetry communications wi th  the  Mariner I V  spacec ra f t  when 
it  re tu rns  t o  the  v i c i n i t y  of t h e  e a r t h  i n  e a r l y  1967. 

Development of a spacec ra f t  based on the  

Voyager is developing the  c a p a b i l i t y  for d e t a i l e d  s tudy  of  t h e  near  
p l ane t s .  T h e  primary goal  of t hese  missions i s  t o  o b t a i n  d e t a i l e d  information 
on atmospheric:, su r f ace ,  and body c h a r a c t e r i s t i c s ,  w i th  s p e c i a l  emphasis on 
the  poss ib l e  t:xj.stence and na tu re  of l i f e  on t h e  p l ane t s .  Voyager f l i g h t s  
w i l l  a l s o  fur1:her our  knowledge of t he  in t e rp l ane ta ry  medium between e a r t h  
and the  p1anet:s by conducting s c i e n t i f i c  and engineer ing measurements while 
i n  t r a n s i t .  A1t:hough t h e  system i s  i n i t i a l l y  being developed t o  explore  the  
p l ane t  Mars, 1.t w i l l  provide c i  bas i c  c a p a b i l i t y  which can be genera l ly  
appl ied t o  the  explora t ion  of t h e  nea r  p l ane t s  by automated spacec ra f t .  

To meet: these  ob jec t ives ,  t he  spacec ra f t  must be capable of o r b i t i n g  the  
p lane t  and l m d m g  a s c i e n t i f i c  payload on t h e  sur face .  Present ly  t h i s  
spacecraft: i s  conceived t o  c o n s i s t  of t h r e e  modules ; a bus - o r b i t e r  module , 
a re t ro-proputs ion  module, and an e n t r y  capsule  module. Def in i t i on  s t u d i e s  
have ind ica ted  the  d e s i r a b i l i t y  of launching two of t h e  Voyager spacecraf t  
on a s i n g l e  Saturn V launch veh ic l e  t o  take  advantage of t h i s  v e h i c l e ' s  
weight l i f t i n g  c a p a b i l i t y  and planned r e l i a b i l i t y .  Curren t ly  e f f o r t s  are 
underway to j k r t h e r  def ine  the  mission, t he  spacec ra f t  system 
and t h e  capsule  system design.  
system d e f i n i t i o n  l e v e l  through FY 1967 , r e s u l t i n g  i n  poss ib l e  f i r s t  f l i g h t s  
f o r  the  1973 Mars opportuni ty .  The funding requested f o r  FY 1967 wi l l  be used 
t o  continue rhe o v e r a l l  mission s t u d i e s  , the  capsule  design s t u d i e s ,  and 
support ing a c t i c i t i e s  lead ing  t o  d e t a i l e d  system design and breadboard t e s t i n g  
planned t o  be i n i t i a t e d  i n  FY 1968. 

The Voyager e f f o r t  w i l l  be continued a t  the  

Pioneer  

Pioneer w i l l  i n v e s t i g a t e  t h e  in t e rp l ane ta ry  environment and the  propagation 
of s o l a r  and g a l a c t i c  phenomena through t h i s  medium, by launching spacec ra f t  
during a period of  increas ing  s o l a r  a c t i v i t y  over  t he  next s eve ra l  years .  
Pioneer da t a  w i l l  be  co r re l a t ed  with similar measurements made near  eiir th t o  
provide simultaneous observat ions a t  widely separa ted  po in t s  i n  s p a c e ,  
Pioneer V I  was successfu l ly  launched i n  December 1965 i n t o  s o l a r  orbil:. Four 
add i t iona l  Pioneer missions are scheduled t o  a l t e r n a t e  between missioiis 
approaching as c l o s e  as 0.8 A.U. and going out  as f a r  as 1 . 2  A.U. frorn t h e  
sun (1 A.U. is equal t o  t h e  mean e a r t h  t o  sun d i s t ance ,  92,900,000 mi l e s ) .  
Because Pioneer experiments l a r g e l y  measure charged p a r t i c l e  f luxes  aild 
magnetic f i e l d s ,  g r e a t  care has  been taken i n  t h e  design and construcCion of 
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t h e  Pioneer spac.ecraft  t o  make it  magnet ical ly  c lean .  The r e s i d u a l  spacec ra f t  
magnetic f i e l d  f o r  Pioneer V I  was less than  one hundred-thousandth of the 
e a r t h ' s  f ie ld . :  an order  of magnitude be t t e r  than any previous spacec ra f t .  
Funding requested f o r  FY 1967 w i l l  support  continued development, f a b r i c a t i o n ,  
t e s t ,  launch, arid post-launch opera t ions  f o r  t he  remaining four  f l i g h t s  of 
t he  cu r ren t  Pioneer s e r i e s .  

SCHEDULE OF LAUNCHES 

S chedu 1 e o f c b i i  f i c an t Res ear& and Deve 1 opmen t Events 

Pro i e c t  

Surveyor 

Lunar 
O r b  i r e  1: 

Pioneer 

Surveyor 

Lunar 
Orb i t e r  

Surveyor 

Lunar 
Orb i t e r  

P ione e r 

Mariner 

Surveyor 

Pioneer 

Mariner 

Voyager 

Events 

!;iirveyor A launch 

1,i~nar O r b i t e r  A lisunch 

Pioneer B launch 

Surveyor B launch 

'Lunar Orb i t e r  B launch 

Surveyor C ,  D ,  E & F launches 

Lunar Orb i t e r  C ,  D & E launches 

E'ioneer C launch 

Ylar i n e r  Venus launch 

Surveyor G ,  H, 1. & J launches 

Pioneers  D & E launches 

1.ho Mariner Mars launches 

Voyager -Mars 1 aurich 

Calendar 
-, Year 

1966 

1966 

1966 

1966 

196b 

1967 

1967 

1967 

1967 

1968 

1968 

1969 

1973 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

The bas ic  ob jec t ive  f o r  t he  formation and cont inuing development oE t he  
Sustaining Universi ty  Program i s  NASA's d e s i r e  t o  s t rengthen  the  univ te rs i t ies  
while seeking t h e i r  he lp  i n  accomplishing the  Agency's mission. 
the  t r a i n i n g  of graduate s tudents  i n  s p a c e r e l a t e d  d i s c i p l i n e s ,  t he  construc-  
t i o n  of urgent ly  needed f a c i l i t i e s  a t  u n i v e r s i t i e s  engaged t o  a s i g n i f i c a n t  
degree i n  space-oriented research  o r  research  p o t e n t i a l l y  appl icable  t o  the  
space program, and the  conduct of a v a r i e t y  of mul t id i sc ip l ina ry  research.  
Attainment of' t h i s  ob jec t ive  w i l l  he lp  rep len ish  the  na t iona l  manpower supply 
of highly t r a ined  people,  make ava i l ab le  s u i t a b l e  labora tory  f a c i l i t i e s  i n  
which space-?.elated research  may be conducted e f f i c i e n t l y ,  and broaden the  
na t iona l  base of research  upon which technological  progress  u l t ima te ly  depends, 

NASA support I; 

S U M M A R Y i 3 ) U R C E S :  
(Thousands of Dollars)  

1965.1965 -1967. 
Training.  ....................... $25,000 $25,000 $22,000 

. . . . . . . . . .  7,  OOCl 
Research ........................ 11 .oo 0 13 .O 00 -. 1 2 .  OOC!. 
Research :Eac i l i t i e s . .  10,000 8,000 

To ta l .  ........................ $&j -000 $46.  000 =a&.&!: 

Train- 

The ob jec t ives  of t he  t r a i n i n g  g r a n t s  program a r e  t o  increase  the supply 
of highly  t r a ined  s c i e n t i s t s  and engineers  t o  conduct research and dtwelopment 
i n  space-related f i e l d s ,  and t o  provide an adequate source of leader:; f o r  the 
na t ion ' s  i n d u s t r i e s ,  government research  cen te r s ,  and u n i v e r s i t i e s .  

About 1,000 new s tudents  w i l l  begin t h e i r  t h ree  years  of t r a i n i n g  under the  
NASA predoctoral  t r a i n i n g  program i n  FY 1967. 
s tudents  began t h e i r  t r a in ing .  
t r a i n i n g  i n  September 1966. 
l i m i t e d  number of s p e c i a l  t r a i n i n g  a c t i v i t i e s  a r e  provided f o r  s e l e c t  groups 
who w i l l  make valuable  con t r ibu t ions  t o  the  space e f f o r t .  The spec ia l  a c t i v "  
i t i e s  w i l l  include the  Summer Facul ty  Fellowship Program, which provides an 
oppor tun i t j  f o r  young co l lege  o r  un ive r s i ty  f a c u l t y  members t o  p a r t i c i p a t e  in 

I n  September 1965, 1 , 2 7 5  new 
About 1,335 new s tudents  w i l l  begin t h e i r  

I n  add i t ion  t o  the  predoctoral  program, a 
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ongoing reseiarch p r o j e c t s  a t  a NASA cen te r  and concurrent ly  engage i n  r e l a t e d  
seminars o r  classroom discuss ions  a t  a nearby univers i ty .  
summer t r a i n i n g  f o r  f acu l ty ,  NASA w i l l  sponsor a few summer programs f o r  ex- 
cep t iona l ly  t a l en ted  undergraduates who a r e  t o  be chosen on a national!. bas i s  
t o  p a r t i c i p a t e  i n  an explora tory  program i n  space science o r  i n  space technologjr. 
Twenty two mi l l i on  d o l l a r s  i s  being budgeted f o r  a l l  these  t r a i n i n g  ac:t ivit iet; .  

I n  additiort  t o  

Research F a c i l i t i e s  

Maximum blenefit t o  the  na t ion  r equ i r e s  un ive r s i ty  p a r t i c i p a t i o n  i n  the  
space program. It can be r ea l i zed  only i f  adequate f a c i l i t i e s  a r e  provided 
i n  which t o  perform labora tory  research and to  develop experimental f l i g h t  
packages. The NASA Research F a c i l i t i e s  program is  d i r ec t ed  a t  providmg 
these  needed campus f a c i l i t i e s  a t  those u n i v e r s i t i e s  a l ready  heavi ly  committed 
t o  the  space program. F a c i l i t i e s  acqu i s i t i on  funded under t h i s  progr,lm through 
FY 1966 w i l l  provide approximately one and one ha l f  mi l l i on  (1,500,000) square 
f e e t  of needed labora tory  space a t  a cos t  of f o r t y  seven mi l l i on  do l l# i r s .  
These f a c i l i t i e s  w i l l  be located throughout the  country,  and w i l l  vary from 
highly spec ia l ized  t echn ica l  f a c i l i t i e s  t o  general  purpose l a b o r a t o r i e s  
depending upon the  ind iv idua l  u n i v e r s i t y ' s  need and p o t e n t i a l .  

A continued, order ly ,  and d e l i b e r a t e  acqu i s i t i on  r a t e  i s  planned diiring 
FY 1967 t o  provide f o r  cons t ruc t ion  of an add i t iona l  two hundred thomand 
(200,000) square f e e t  of labora tory  space a t  a cos t  of seven mi l l i on  d o l l a r s .  

Re search 

The chief  goal of the  research segment of t he  Sustaining Universi ty  Program 
i s  t o  expand and improve the  c a p a b i l i t i e s  of t he  na t ion ' s  u n i v e r s i t i e s  t o  
conduct resez.rch i n  space and aeronaut ica l  science and technology. T h i s  i s  
being accomplished through a program of mul t id i sc ip l ina ry  research g ran t s  t o  
u n i v e r s i t i e s  a l ready  deeply engaged i n  the  space program and t o  o the r  i n s t i -  
t u t i o n s  not c:urrently pa r t i c ipa t ing .  These g ran t s  serve t o  encourage and 
develop new research t a l e n t s  and i n t e r e s t s  and thus  provide a broader base 
f o r  na t iona l  space researcho  

There a r e  now about 40 mul t id i sc ip l ina ry  research g r a n t s  i n  e f f e c t  i n  40 
u n i v e r s i t i e s  located throughout t he  country. Each un ive r s i ty  has  d i f f e r e n t  
assets and c a p a b i l i t i e s ,  and our r e l a t ionsh ip  with each v a r i e s  accordingly.  
I n  general ,  however, the  research t a s k s  a r e  broadly defined and permit re- 
d e f i n i t i o n  of itreas of g r e a t e s t  importance a s  work progresses.  In a11 cases  
the  choice of t:he research approach i s  vested i n  the  p a r t i c i p a t i n g  i n v e s t i -  
ga to r s  a t  the  un ive r s i ty ,  thus  assur ing  maximum app l i ca t ion  of e x i s t i n g  
resources  and the  most product ive u t i l i z a t i o n  of c a p a b i l i t i e s .  

For the  continued growth of t hese  spec ia l  purpose research program i n  
FY 1967, approximately 7 1  p r o j e c t s  w i l l  be supported a t  a cos t  of $ 1 2  mi l l ion .  
S ix ty  f i v e  o.E these  g ran t s  w i l l  be f o r  the  cont inua t ion  of p r o j e c t s  supported 
i n  FY 1965, iind the  remainder w i l l  be t o  u n i v e r s i t i e s  p a r t i c i p a t i n g  i n  t h i s  
program f o r  the  f i r s t  t i m e ,  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF SPA&& SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOPMENT PROGRAM 

PROGRAM OBJECZUES AND JUSTIFICATION: 

The purpose of t he  Launch Vehicle Development program is  t o  a s su re  a 
t imely,  econcmical a v a i l a b i l i t y  of launch v e h i c l e  c a p a b i l i t y  t o  meet unmanned 
mission requli-enients. Continuing study of mission requirements po in t s  up 
needs i n  t e rm;  of improved v e h i c l e  performance. 
exceed present: veh ic l e  c a p a b i l i t y ,  t hese  performance incceases  a r e  t r a n s l a t e d  
i n t o  systems j-mprovements, conf igura t ion  changes, improved opera t ing  t ech -  
niques,  new s t a g e s ,  new launch veh ic l e s  o r  combinations the reo f .  I f  mlajor 
development is requi red  t o  meet new mission needs,  implementation of t h e  
development arou1.d -be wi th in  t h e  Launch Vehicle Development program. 
and Del ta  development programs, generated and implemented i n  t h i s  fash ion ,  
were completed i n  FY 1963. The Centaur development program is  expected t o  
be completed :in a similar manner i n  FY 1967. 

A s  t h e  mission requirements 

The Scout 

SUMMARY OF RKCJRCES REQUIRPZENTS : 
(Thousands of Dollars)  

' 1967 1965 1966 -, 

Supporting research and 
technology./advanced s tud ie s .  . $7,100 $4,000 $4,000 

Centaur deve:Lopment.. ........... 89.400 51,300 -, 29.700 

Total . . , ,  ..................... $96.500 $55,300 -I $33.700 
-I 

BASIS OF FUNI)R]3UIREMENTS : 

$;1por t  inp; Research and Technolony/Advanced Studies  

The purpose of Advanced Studies  is  t o  de f ine  f u t u r e  v e h i c l e  requirements 
and t o  estab:Lisli t h e  methods by which needed performance increases  can bes t  
be developed. 
toward develo.piiig t h e  new technology and techniques shown t o  b e  needed. by t h e  
Advanced Studies .  

'L'he Supporting Research and Technology e f f o r t s  a r e  d i r w t e d  

The FY 1966 and FY 1967 s t u d i e s  and technology e f f o r t s  have been focusing 
on high-energy inission requirements f o r  a small ene rge t i c  (kick) s t a g e  as an 
add i t ion  t o  eKist ing launch veh ic l e s .  Other e f f o r t s  on s o l i d  propellt int  
performance p red ic t ion ,  opera t iona l  hazards and o v e r a l l  v e h i c l e  performance 
requirements w i l l  be continued i n  FY 1967. 

R I J  30 



C en t au r Development 

The AtlasI'Ceiitaur i s  under development as a high-energy upper s t a g e ,  burn- 
ing  l i q u i d  hydrogen and l i q u i d  oxygen t h a t  w i l l  provide the  required capa- 
b i l i t y  f o r  NIC$A"s unmanned lunar  missions.  The Centaur program has provided 
technology f o r  t he  handling, s to rage ,  and use  of l i q u i d  hydrogen i n  t h e  space 
environment. Another f e a t u r e  of t he  Centaur veh ic l e  is i t s  u t i l i z a t i c l n  of 
an all- inertj . ,nl  guidance system through t h e  complete mission p r o f i l e .  

Funding fo.r IFY 1967 is  f o r  completion of t h e  developmental e f f o r t  on t h e  
Centaur veh ic l e  and improvement e f f o r t  on t h e  RL-10-A3 engines ,  former,ly 
funded by t h e  Off ice  of  Manned Space F l i g h t .  

SCHEDULE OF LAUNCHES 

Schedule of S h n i f i c a n t  Research and DeveloDment Events 

Pro i ect Events Quar t e r  Year 
Calendar 

Centaur ]Launch of AC-8 t o  demonstrate Centaur 
two-burn c a p a b i l i t y  1 

:Launch of AC-9 t o  demonstrate Centaur 
'two-burn t o  luna r  impact c a p a b i l i t i e s  4 

1966 

1966 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE PROCUREMENT II?ROGKAM 

PROGRAM OB J E C S V E  S AND JUST I F  ICAT ION : 

The ob jec t ive  of the  Launch Vehicle Procurement program i s  t o  provide 
launch veh ic l e s  and launch support  f o r  unmanned space missions.  In  add i t ion  
t o  the  purchase of v e h i c l e  hardware, t h i s  program includes a broad spectrum 
of supporting a c t i v i t i e s  requi red  t o  m e e t  each s p e c i f i c  mission objecltive. 
The launch veh ic l e s  cu r ren t ly  procured through t h i s  program are: Scoiit, 
Delta, Thor-Agena, Atlas-Agena, and Centaur. 

Launch Vehicle Procurement i s  presented separa te ly ;  however, v e h i c l e  
funding requirements r e l a t e d  t o  s p e c i f i c  f l i g h t  p r o j e c t s  are shown a s  a 
pa ren the t i ca l  no ta t ion  with the  app l i cab le  p r o j e c t  t o  provide a t o t a l  es t i -  
mate of p r o j e c t  requirements.  

SUMMARY OF RESCURCES -- REQUIKEMENTS: 
(Thousands of Dollars)  

19167 
-,- 

1965 1966 

scout  .......................... 
Delta  .......................... 
Agena .......................... 
Centaur. ....................... 
Atlas .  ......................... 

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

$13,287 $11,700 $10,400 
32,374 27,900 22 , 900 
55,040 71,100 54 , 700 
44 , 814 64,000 64,000 

-..e 8,972 4,000 -I 

$154,487 $17 8 s 700 -I $152,000 
-I- 

BASIS OF FUIW -- REQUIREMENTS: 

Scout Procurement 

The purpose of the  Scout Procurement program i s  t o  provide a r e l i a b l e ,  
r e l a t i v e l y  inexpensive v e h i c l e  f o r  genera l  space research.  It i s  the s m a l l -  
est of the  bctsic NASA family of launch veh ic l e s  and meets the  requirements 
f o r  a v a r i e t y  of small-s ized payloads f o r  o r b i t a l ,  probe and re-entry 
missions.  The FY 1967 funds f o r  Scout procurement w i l l  be u t i l i z e d  t o  i n i t i -  
a t e  new procxirements of Scout: veh ic l e s  and launch se rv ices .  Funds w i l l  be 
appl ied t.o c:ontinue procurement of f i r s t ,  second, t h i r d ,  and fou r th  s t age  
motors to  m e e t  ca lendar  year 1967 launch requirements.  Funding is a l s o  pro- 
vided f o r  ot:her support  requirements,  such as adapta t ion  of the  Scout ve- 
h i c l e s  t o  s a t i s f y  spacecraf t  and mission pecu l i a r  requirements.  
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Delta  Procurement 

The purpose: of the  Delta Procurement program i s  t o  provide a r e l i a b l e  
launch vehicle: f o r  a wide v a r i e t y  of medium-size sa te l l i t es  and small space 
probes. Included i n  the  FY 1967 reques t  are funds t o  continue procurement of 
Thor boos te rs ,  Delta second s t ages  and t h i r d  s t ages  t o  meet launch schedule 
requirements fior the  Delta veh ic l e .  F i s c a l  year  1967 funds w i l l  also provide 
fo r  launch. sexvi.ce requirements and o the r  supporting serv ices .  

Agena Procurement 

I n  cornbins.t:ion with Thor and At l a s  boos te rs ,  the  Agena second s tage  i s  
employed ex tens ive ly  by NASA. The r e s t a r t a b l e  Agena s t age  provides consider-  
ab le  1ati t .ude i n  mission c a p a b i l i t y  among the  var ious  e a r t h  o r b i t a l  and lunar  
o r  p lane tary  missions.  
procurement o j i  the  bas i c  Agena s t a g e s ,  A t l a s  and Thor boos te rs ,  and t h e  adap- 
t a t i o n  of the  Agena s tages  for- mission p e c u l i a r i t i e s .  The necessary P t l a s ,  
Thor and Agena 1.aunch support ,  i . e . ,  launch s e r v i c e s ,  p rope l l an t s ,  supporting 
s e r v i c e s ,  etc:. , w i l l  a l s o  be  provided. 

Funds requested f o r  FY 1967 w i l l  provide fo r  continued 

Centaur Procurement 

The Centaur veh ic l e  i s  a high-performance, genera l  purpose launch veh ic l e  
f o r  use on urmarined l u n a r ,  p lane tary ,  s c i e n t i f i c ,  and app l i ca t ions  mis8sions 
which exceed izhe c a p a b i l i t y  of the  Atlas-Agena veh ic l e .  The present  p r o -  
curement of opera t iona l  Centaur v e h i c l e s  i s  programmed t o  meet the  recjuire- 
ments of the  l j u i ~ e y o r  unmanned lunar  su r face  explora t ion  p r o j e c t .  There are 
two opera t iona l  Centaur-Surveyor launches planned f o r  calendar  year 1966. 
Funds requested f o r  FY 1967 are t o  continue Centaur procurement i n  supiport of 
the  Surveyor program and t o  complete procurement of Atlas-Centaur veh ic l e s  
f o r  the  f i r s t  seven Surveyor missions; provide launch se rv ices  and o ther  sup- 
por t ing  serv:ice:; f o r  calendar  year 1967; and provide f o r  i n i t i a t i o n  of’ pro- 
curement of add i t iona l  At las  boos te rs  , RL-10-A3 engine sets,  and Centaur 
s tages  . 

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 veh ic l e s  f o r  unmanned 
missions.  TWD veh ic l e s  were procured f o r  the Space Vehicles Systems program, 
(Project PIfU3). Funds ind ica ted  i n  FY 1966 and 1967 a r e  f o r  the  SLV-3X, Atlas 

-improvement program. This e f f o r t  was i n i t i a t e d  late i n  FY 1965 t o  provide 
g r e a t e r  payload c a p a b i l i t i e s  f o r  a l l  missions u t i l i z i n g  the  Atlas booster .  



SCHEDULE OF LAUNCHES 

The over-al l  mission plan for launches during t h i s  period i s :  

Veliic 1 e ---- 

Calendar 
Year 
1965 

s c o u t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
6 Delta.  ........................... 
4 Agena ............................ 
1 Atlas.  ........................... 
2 C e n t a u r . . . . . . . .  .................. - 

.................... 17 T o t a l . . . . . .  - 

Calendar 
Year 
1966 

3 
6 
7 

4 
- 
- 

Calendar 
Year 
1967 

8 
9 

11 

4 
I 

RD 34 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF SPAC,E:SC IENCE AND APPLICATIONS BIOSCIENCE PROGRAM 

PROGRAM 0BJEC'Ij'E:S AND JUSTIFICATION: 

The Bioscience program has two fundamental ob jec t ives ;  t he  search f o r  
e x t r a t e r r e s t r i a l  l i f e  with primary emphasis d i r ec t ed  t o  Mars and the  develop- 
ment of a basfic understanding of  t h e  e f f e c t s  of t h e  space envir.onment on 
te r res t r ia l  oi::qanisms by means of  ground-based experiments and t h e  B i o s a t e l l i t e  
p r o j e c t  . A support ing program of bas i c  and app l i ed  research  i s  being c onductecl 
i n  support  of these ob jec t ives .  The accomplishment of t hese  objec t ives  should 
increase  our imderstanding of t h e  na tu re  and o r i g i n  of l i f e ,  inc luding  t h e  
p o s s i b i l i t y  t h a t  l i f e  exists on Mars, provide f o r  t h e  t e s t i n g  of biolop, ical  
hypotheses i n  thle areas of gene t i c s  , developmental biology,  environment a 1  
physiology, and genera l  metabolism, fu rn i sh  va luable  da ta  pe r t a in ing  t o  
b io log ica l  requirements f o r  prolonged manned space f l i g h t ,  and r e s u l t  1.n t h e  
development of var ious  new procedures and devices  which may have medical and 
o ther  app l i ca t ions  t o  human beings.  

SUMMARY OF RESOJIpCES REQU IREMENTS : 
(Thousands of Dol la rs )  

1!)67 
-I 

1965 1966 

Supporting research  and 
technology .................. $12,501 $15,100 :.i 14,700 

B i o s a t e l l i t e  .................. 16.000 21.600 , 20.700 

T o t a l  ....................... $28.501 $36.700 $35,400 

BASIS OF FUND-UQUIREMENTS: 

Suooorting Research and Technology 

The search f o r  extraterrestrial  l i f e  is  one of  t h e  primary ob jec t ives  of 
t h e  Bioscience program, This  e f f o r t  includes ground-based s t u d i e s  designed 
t o  provide an i n t e g r a t e d  experiment system capable  of determining the-  lphysical 
and chemical c h a r a c t e r i s t i c s  of Mars and search i n  var ious  ways f o r  thiz 
ex is tence  of l i f e ,  and a p l ane ta ry  quarant ine e f f o r t  intended t o  assurl?, with 
a high degree of p r o b a b i l i t y ,  t h a t  terrestr ia l  organisms w i l l  no t  contr3minate 
Mars. 

The Exobiology e f f o r t  supports  t h i s  ob jec t ive  i n  var ious  ways, f o r  example, 
by analyzing f ' o s s i l  remains i n  anc ien t  terrestr ia l  rocks,  i n  quest  of data 
pe r t a in ing  t o  t h e  h i s t o r y  of terrestr ia l  l i f e .  I n  add i t ion ,  s t u d i e s  o n  
p ro te ins  and t h e i r  amino a c i d s ,  and t h e  f a c t  t h a t  18 amino a c i d s  are  
cons t i t uen t s  of our contemporary b i o t a ,  and about h a l f  of t hese  remain s t a b l e  
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.€or mi l l i ons  o f  years , suggest t h a t  gas chromatography, mass spectromc!try, 
isnd t h e  a p p l i c a t i o n  
biological.  explora t ion  of  t he  Moon and Mars. 

of c l a s s i c a l  chemical techniques may be employed in t h e  

Inves t iga t ions  in  the  p l ane ta ry  quarant ine area i n d i c a t e  t h a t  h e a t  :its t h e  
most feasi 'b le  agent f o r  use i n  spacecraf t  s t e r i l i z a t i o n .  It w i l l  be 
necessary t o  develop p a r t s  capable of withstanding t h e  heat  requi red ,  minimize 
t h e  number of b io log ica l  organisms on t h e  spacec ra f t  when i t  undergoes 
s t e r i l i z a t i o n ,  and p ro tec t  t he  s t e r i l e  spacecraf t  from recontamination during 
launch. 

Environmental , Phys ica l ,  and Behavioral  Biology support  b a s i c  and app l i ed  
research ,  and some technologica l  development i n  support  of t h e  Bioscience 
ob jec t ives .  Environmental Biology i s  fundamentally concerned with t h e  
bi.ologica1 e f f e c t s  of the  space environment on l i v i n g  organisms, inclu'ding 
man. It i s  i r .ves t iga t ing  t h e  e f f e c t s  of weight lessness  on t h e  cardiov,, iscular zinc 
nervous systems, and on general  metabolism, and t h e  environmental extremes 
which var ious organisms can en.dure and s t i l l  surv ive .  Physical  Biology 
supports  rese5rc.h i n  comparati.ve physiology, bioinstrumentat ion,  and molecular 
biology. Nut r i t , iona l  s tud ie s  have shown t h a t  men can l i ve  on chemically- 
def ined l i q u i d  d i e t s  f o r  a t  l e a s t  s ix  months without apparent  ill e f f e c t s .  
I n  b io logica l  te lemetry and el .ectron microscopy, t h e  development o f  a ' nu l t i -  
channel sensing implantable device , and superconducting l enses ,  shou ld  f u r t h e r  
research  e,fforts;  i n  var ious  b i o l o g i c a l  a r eas .  Behavioral  Biology i.s s tudying 
the  e f f e c t s  of zero g rav i ty  and o ther  condi t ions  of  t h e  space environment on 
t h e  behavior of  organisms, including brain-behavior r e l a t i o n s h i p s  of 
importance to organisms i n  environmental adapta t ion .  

The Bi.oscj.cmce program fo r  manned missions i s  a s s i s t i n g  i n  t h e  development 
of f l i g h t  experiments f o r  Gemini and Apollo ea r th -o rb i t i ng  missions.  Several  
experiment:s hiwe a l r eady  been flown y ie ld ing  information on t h e  e f f e c t s  of 
r a d i a t i o n  and weight lessness  on white  blood ce l l s ,  An e f f o r t  i s  a l s o  underway 
t o  de f ine  exper:iments, and mission and spacec ra f t  requirements f o r  f u t u r e  
manned missioias . 

Biosate 11 it e 

The Biosat21Lite program w i l l  i n v e s t i g a t e  t h e  eEfects  on b io logica l  systems 
of such uniqr12 a spec t s  of t he  space environment as  weight lessness ,  t h e  e f f e c t s  
of combined weight lessness  and r a d i a t i o n ,  and t h e  removal of l i v i n g  sJrsterns 
from t h e  d i r e c t  in f luence  of the Ea r th ' s  p e r i o d i c i t y .  

The three-day f l i g h t s  w i l l  c o n s i s t  of genera l  biology and r a d i a t i o n  exper i -  
ments intended t o  explore  t h e  e f f e c t s  of weight lessness ,  and weight lessness  
combined w i t ' n  r a d i a t i o n ,  on animal ce l l s  and i n s e c t s .  The 30-day f l i i ; h t s  w i l l  
i n v e s t i g a t e  the e f f e c t s  of weight lessness  on genera l  metabol ic  behavior and 
performance ,3f a primate, as well as i t s  e f f e c t s  on t h e  pr imate 's  card io-  
vascular  and nervous systems, The 21-day f l i g h t s  c o n s i s t  of genera l  biology 
experiments, i nves t iga t ion  of gross  body composition and func t ion  and 
c i r cad ian  rhythms i n  mammals. 
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SCHEDULE OF LAUNCHES 

Schedule of S:&&ificant Research and Development Events 

Pro i e c t  Events Quar t e r  -. Year 

B i o s a t e l l i t e  B i o s a t e l l i t e  F i r s t  Launch - 19 66 

Cei lendar 

B i o s a t e l l i t e  Second, Third and 
Fourth Launch - 19 67 

B i o s a t e l l i t e  F i f t h  and S ix th  
Launch - 19 68 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF SYACIS SCIENCE AND APPLICATIONS METEOROLOGICAL SATELLITES PEI.OGRAM 

PROGRAM 0BJECTYJE;S AND JUSTIFICATION : 

The ob jec t ives  of t he  Meteorological S a t e l l i t e s  Program are :  (1) tievc:lopment 
oE a s a t e l l i t e  capab i l i t y  f o r ,  (a) global  and l o c a l  readout of cloud cover day 
and n igh t ,  (b) global q u a n t i t a t i v e  measurement of temperature,  wind, m o ~ s t u r e  , 
and o the r  meteorological f a c t o r s  as a func t ion  of he ight  under continuous and 
v a r i a b l e  time sca les ;  (2) develop and implement f o r  the  Department of Commerce, 
Environmental Science Services  .Administration (ESSA) , t h e  TIROS Operational 
S a t e l l i t e  (TOS) System; (3) develop a meteorological sounding system t o  
explore  and study the  atmospheric reg ion  20 t o  60 m i l e s  above the  e a r t h ;  
(4) develop new and improved techniques and equipment; and (5) explore  ':he use 
of manned spacecraf t  f o r  Meteorology. 

Object ives  (1) and (2) a r e  accomplished by the  TIROS/TOS Improvements, 
Meteorological F l i g h t  Experiments, and Nimbus p ro jec t s ;  ob jec t ive  (3) by 
Meteorological Soundings p r o j e c t ,  and ob jec t ives  (4 )  and (5) by Supporting 
R.esearch arid T'ech.nology and Advanced Studies .  

Ten TIRCIS spacec ra f t ,  including TIROS X funded by ESSA, have been 
successfu l ly  ltiunched s ince  Apri l  1960 t o  test spacec ra f t  systems and sensors  
and provide! opera t iona l  meteorological  da t a  f o r  use  by ESSA. 
c r a f t  has  been launched and t h r e e  add i t iona l  f l i g h t s  a r e  planned t o  provide 
cloud cover and v e r t i c a l  atmospheric measurement da ta .  
l a rge  research  rocke ts  and 100 small developmental sounding rockets  are  
1-aunched par yeair t.o explore the  region 20 t o  60 m i l e s  above t h e  e a r t h  and 
o b t a i n  meteoro Logical da t a  from t h i s  region. 
techniques :; de 3ign and developrncnt of advanced hardware f o r  meteorologj c a l  
app l i ca t ion ;  :; tudy of data acqu i s i t i on  techniques; and f e a s i b i l i t y  s t u d i e s  
on f u t u r e  :;pa(: ec r a f t  designs and c a p a b i l i t y  including manned experiment s a r e  
conducted :in Supporting Research and Technology and Advanced Studies .  

One Ni.mbus space- 

Approxiniatel y 50 

The inves t iga t ion  of s c i e n t i f i c  

:SUMMARY OF RESOURCES REQUIREMENTS: 
(Thousands of Dol la rs )  

1965 1966 - l.967 

Supporting research and technology/ 

TIROS/TOS improvements. ........... 4,100 3 , 700 2,600 
Meteorological f l i g h t  experiments. 1,200 3 , 900 5,500 

Advanced studies. . . . . . . . . . . . . . . .  $7,311 $8,300 $9,100 
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(Thousands of Dollars)  
1965 1966 - 11.967 

Nimbus............................ $16,000 $20 , 000 $23,400 
Meteorological soundings.......... 2,380 3.000 -, 3 .OOO 

Total........................... $30.991 $38,900 -, $$43 ,6  00 
-, 

,BASIS OF FUND-~OUIREMENTS : 

-- SuBor t inP  Research and Technolow/Advanced Studies  

The ob jec t ives  of t h e  Supporting Research and Technology e f f o r t  a re :  (1) 
t o  develop and eva lua te  components f o r  p o t e n t i a l  meteorological sa te l l i t e  
system app l i ca t ion ;  ( 2 )  t o  design and develop s a t e l l i t e  sensors  f o r  t he  
de t ec t ion  and cclntrolled a c q u i s i t i o n  of meteorological data d i r e c t l y  from the  
atmosphere and from o the r  sources;  ( 3 )  t o  i n v e s t i g a t e  s c i e n t i f i c  techniques 
and t o o l s  for the systematic  observa t ion ,  ana lys i s  and subsequent i n t e r p r e t a -  
t i o n  of rnetec~oI.ogical atmospheric phenomena, and (4) t o  optimize s a t e l l i t e  
performance arid information r e t r i e v a l  techniques through advanced system 
analyses .  
appl icable  both to research  and development goals  of NASA and t o  the  
ope ra t iona l  s:yst:ems of t h e  Environmental Science Services  Administration (ESSA.) . 
I n  FY 1967, funds are requi red  t o  cont inue important atmospheric research into1 
newlymeasurable phenomena and expanded observat ion techniques.  E f f o r t s  
cont inue in t:he design of improved con t ro l  subsystems and da ta  processing 
loops t o  achirfvt? g r e a t e r  e f f i c i e n c y  , capac i ty ,  and l i f e  i n  f u t u r e  metaorologic.al 
sa te l l i t es .  Sensors and instrumentat ion systems f o r  advanced cameras and 
i n f r a r e d  de tec to r s  w i l l  be developed. 

The r e s u l t s  of t he  Supporting Research and Technology program are 

Advanced !Studies w i l l  be conducted leading t o  the  development of advanced 
unmanned systems. 
determine re:Liable design i n t e r f a c e s  f o r  long l i f e  and low power opera t ions  
i n  f u t u r e  s a t e l l i t e s .  

Advanced component developments w i l l  be  inves t iga t ed  t o  

Applications f o r  manned space missions include the  s tudy and development 

Several  i nves t iga t ions  of t h i s  type have taken place on riianned 
of advanced ineteorological sensors  and o the r  equipment from manned o r l i i t a l  
spacec ra f t .  
Gemini f l i g h t s .  Studies  of experiments f o r  Apollo manned o r b i t a l  mis:;ions 
were i n i t i a t e d  i n  FY 1965 and FY 1966 t o  s e l e c t  experiments t o  take  f u l l  
advantage of manned space f l i g h t  missions and c a p a b i l i t i e s .  F i s c a l  Year 
1967 funds w i l l  be used t o  cont inue t h i s  e f f o r t .  

TIROS/TOS Improvements 

The ob jec t ives  of t he  TIROS/TOS Improvements p ro jec t  are t o  provide 
research and development toward advanced meteorological sa te l l i t e  systems 
and t o  provide cont inuing development support  f o r  t h e  ESSA funded TIRiOS 
Operational System ( T O S ) .  During 1965, t h e  n in th  and t e n t h  TIROS s a t e l l i t e s  



were successliu1:ty launched. 
wheel configured spacecraf t  t o  provide dayl ight  cloud cover p i c t u r e s  on a 
global  b a s i s  da i ly .  This conf igura t ion  i s  t h e  b a s i c  design being used i n  
the  TOS system. TIROS X, t h e  f i r s t  ESSA funded spacec ra f t ,  was launched i n  
Ju ly  1965 t o  (ensure cloud p i c t u r e  coverage during t h e  1965 hur r icane  season. 
E f f o r t s  a r e  b e i n g  continued t o  develop f l i g h t  hardware f o r  improvements t o  
t h e  TOS wjstein, t o  improve r e l i a b i l i t y  and extend subsystem and component 
l i f e  and t o  m e t  opera t iona l  da t a  requirements. 
required to o m t i n u e  funding 'IIOS Improvement subsystems aimed pr imar i ly  a t  
developing t h e  automatic p i c t u r e  t ransmission (APT) with recorder  .for t he  
TOS spacec ra f t ,  increas ing  the  l i f e  and r e l i a b i l i t y  of v id icons  and atlvancing 
the  technology f o r  n ight  sensors .  

TIROS IX demonstrated t h e  c a p a b i l i t y  of a1 cart- 

The FY 1967 funds a r e  

Met eoro l ' o v i c  a1 F1 inh t Experiments 

The ob jec t ives  of  t he  Meteorological F l igh t  Experiments a r e  t o  conduct 
meteorological research and development on non-meteorological s a t e l l i t e s  
and space vehic les .  The f i r s t  experiments a r e  f o r  the  advancement of 
technology leading t o  a c a p a b i l i t y  f o r  continuous viewing of t h e  v i s i h l e  
d i s c  of the ea r th  with i t s  cloud and r a d i a t i o n  d a t a ,  and f o r  near ly  
continuous d e t a i l  viewing of sho r t l i ved  meteorological phenomena such as 
thunderstorms, tornadoes and o the r  ind iv idua l  cloud c e l l s .  Also, wealiher 
d a t a  disseminat ion experiments (WEFAX) w i l l  be conducted t o  demonstra1:e the  
meteorological usefulness  of t ransmi t t ing  weather information v i a  synchronous 
s a t e l l i t e s  t o  l o c a l  u se r s  on a reg iona l  and wor ldwide  b a s i s .  The FY 1967 
funds a r e  required t o  complete procurement of t h e  high and low resolulsion 
cameras f o r  Applications Technology S a t e l l i t e s ,  ATS-A; the  Image Disssc tor  o r  
equivalent  s p i n  scan camera, and Omega Pos i t i on  Location Experiment (OPLE) 
spacecraf t  hardware f o r  ATS-C; t o  i n i t i a t e  the  camera and WEFAX hardwsre 
development, opera t ions  and data eva lua t ion  of t h e  ATS meteorological 
experiments da ta .  

Nimbus 

The ob jec t ives  of Nimbus a re :  (1) t o  develop a spacecraf t  with adequate 
power supply arid s t a b i l i z a t i o n  t o  tes t  a number of meteorological sensors ,  
(2) t o  develop a v a r i e t y  of meteorological sensors  t o  ob ta in  day and night 
cloud cover ,  arid atmospheric da t a  such as pressure ,  temperature,  wind and 
water  vapor a t  var ious a l t i t u d e s  over the  globe, and (3) t o  t e s t  these  sensors  
and assoc ia ted  da ta  a c q u i s i t i o n  and handling techniques p r i o r  t o  recommending 
t h e i r  use on the  opera t iona l  systems of ESSA. 

The succerisful launch of Nimbus I on August 28, 1964 proved the  bas i c  
spacecraf t  c:onliiguration and the  usefu lness  of t he  meteorological  sensors  
t e s t e d .  A fiiiil.ure i n  the  s o l a r  a r r a y  d r ive  reduced power which caused 
terminat ion of usefu l  da t a  a f t e r  approximately one month of successfu l  
operat ion.  The next spacecraf t  (Nimbus C) is scheduled f o r  launch i c  1966. 
A new experj-merit:, a Medium Resolution In f r a red  Radiometer (MRIR) w i l l  be 
flown, i.n adtii t ion t o  improved vers ions  of the  sensors  t e s t e d  on Nimbus I. 



The MRIR experiment w i l l  permit a f u l l  g loba l  s tudy of the  e a r t h ' s  heal: 
balance,  and represents  one of t he  most s i g n i f i c a n t  meteorological experiments 
so f a r  undertaken. 

Nimbus C w i l l  provide t o  ESSA, i n  near ly  real- t ime,  High Resolut ion In f r a -  
red Radiometer (HRIR) da ta  f o r  opera t iona l  purposes; and i n i t i a t e  experimenta- 
t i o n  with nighttime d i r e c t  l o c a l  readout of HRIR da t a  through APT ground 
s t a t i o n s .  The cu r ren t  Nimbus program includes t h e  development of two 
add i t iona l  spacecraf t  (Nimbus B and D) scheduled f o r  launch i n  1967 an1d 1969 
respec t ive ly .  S ign i f i can t  spacec ra f t  and meteorological sensor  advancizs a r e  
being developed f o r  t e s t i n g  on these  f l i g h t s  such as: (1) a 50-watt  rad io iso tope  
thermoelectr ic  genera tor  ( R E )  which w i l l  demonstrate t he  f e a s i b i l i t y  (of RTG 
long l i f e  power suppl ies  f o r  meteorological s a t e l l i t e s ;  (2) new experiments 
f o r  determining the  temperature p r o f i l e  and the  water vapor content  of t he  
atmosphere such a s  spectrometers developed by NASA and ESSA; (3) a sensor  to 

measure the  s o l a r  f l u x  i n  the  u l t r a v i o l e t  s p e c t r a l  region t o  determine i t s  
inf luence on the upper l aye r s  of t h e  atmosphere; and ( 4 )  i n i t i a l  experimenta- 
t i o n  i n  col lec . t ing,  recording,  and re lay ing  da ta  from a number of sensors  
placed on and above t h e  e a r t h ' s  su r f ace  t o  record atmospheric and meteorological 
da ta .  

The FY 196;' funds a r e  required t o  provide f o r  t h e  ground opera t ions  and 
support  f o r  6lj.rnbus C; and t o  complete t h e  development of  t he  more advanced 
Nimbus B experin~ents  as wel l  as t o  continue t h e  development of the  spacec ra f t ;  
and t o  ini . t iat :e the  development of t h e  Nimbus D spacecraf t  and i t s  advanced 
experiment.s. 

Meteorological Soundings 

This  p ro jec t  c o n s i s t s  of t h r e e  a reas  of  e f f o r t  as fol lows:  (1) larg,e  
research rock:r?ts; (2) s m a l l  developmental sounding rockets ;  and (3) f i e l d  
experiment: support .  The ob jec t ive  of t he  l a r g e  research  rocke ts  i s  tcl develop 
and improve s m s o r s  and techniques f o r  measuring t h e  c h a r a c t e r i s t i c s  of  t he  
atmosphere i n  t h e  region 40 t o  60 m i l e s  above the  ea r th .  The o b j e c t i t e  of t he  
srnall developnental  sounding rockets  i s  t o  develop a r e l i a b l e ,  inexperisive, 
s e l f - s u f f i c i e n t  system, including the  rocket  veh ic l e ,  sensors  and data 
acqu i s i t i on  , which w i l l  provide rou t ine  measurements of t h e  bas i c  atmcispheric 
parameters in t h e  region 20 t o  40 miles above the  ear th .  F i e l d  experiment 
support  pi:ovj.dea f o r  conducting sounding rocket  experiments i n  cooperation 
with o t h e r  coun t r i e s ,  on a cost-shar ing b a s i s ,  The d a t a  provided by these  
experiments [is made ava i l ab le  immediately t o  a l l  p a r t i c i p a n t s  , then later to 
t h e  s c i e n t i f f k  community a t  l a rge .  The FY 1967 funds are required t o  provide 
f o r  the  1i2undl of approximately 50 l a r g e  research rocke ts  of t h e  Nike/Cajun 
class, 100 s ina l1  developmental sounding rockets  of t h e  Arcas/Hasp class,  f o r  
development and improvement o f  t he  sounding rocket  system, i n i t i a t i o n  of 
design and development e f f o r t s  on an advanced system, and f o r  the conl:inuatioxi , 
extension and development of f i e l d  experiment support  j o i n t l y  with count r ies  
i n  South America, Europe, and Asia. 
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SCHEDULE OF LAUNCHES 

Schedule of Signif icant  Research and Development Events 

- Pro i e c t  Events Quarter 
Ca Lendar 

''le ar -- 
TOS* Lau.nch of OT-2 and OT-3 1 1966 

Nimbus Launch of Nimbus C 2 1966 

"OS* La.tmc:h of TOS A through H. One APT about 19 66 -67 
and one AVCS spacecraft to be kept 
operating i n  orb i t .  Per 

1 

Qtr. 

Nimbus Laimnch of Nimbus B 

Nimbus Laiinch of Nimbus D 

1967 

1969 

* Funded by ESSA. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF SP&Z SCIENCE AND APPLICATIONS COMMUNICATION AND APPLICATIONS 
TECHNOLOGY SATELLITES PROGRAM 

PROGRAM OBJECXJVES AND JUSTIFICATION : 

The previous Ly separa te  Communication S a t e l l i t e  Program and the Appli- 
ca t ions  Technology S a t e l l i t e s  Program a r e  combined i n t o  one program e n t i t l e d  
Communication and Applicat ions Technology S a t e l l i t e s .  The ob jec t ives  of the  
combined program a r e  : (1) t o  assure  t h a t  technology requi red  €or est:iiblish- 
ment of hitu:c'z communication, navigat ion,  and o the r  app l i ca t ions  s a t e l  l i t e  
systems is developed; (2)  t o  study requirements f o r  and t echn ica l ly  a s ses s  
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  t o  the  fu tu re  needs of  communication, navi-  
ga t ion ,  arid othier promising app l i ca t ions  systems; and (3) to  f u l f i l l  IlASA's 
r e s p o n s i b i l i t i e s  under the Coimnunications Sa te l l i t e  Act of 1962. 

Serving as r e l ay  s t a t i o n s  a t  a l t i t u d e s  t h a t  a r e  wi th in  l i ne -o f - s igh t  of 
d i s t a n t  po in ts  on t h e  e a r t h ' s  su r f ace ,  communications s a t e l l i t e s  o f f e r  micro- 
wave communication over long d i s t ances ,  not  p re sen t ly  a t t a i n e d  by hign 
frequency rac l io .  They the re fo re  o f f e r  the  p o t e n t i a l  f o r  providing a l l  types 
of telecommunications se rv ices  on a wor ldwide  bas i s .  Studies  a r e  unlderway 
t o  determine the  need f o r  an improved wor ldwide  naviga t ion  system, t r a f f i c  
con t ro l ,  sear*ch and rescue, and comunica t ion  systems f o r  a i r c r a f t  and sh ips .  
S a t e l l i t e s  cgffer g rea t  p o t e n t i a l  i n  t h i s  area.  Five Applicat ions Tecnnology 
S a t e l l i t e s  scheduled f o r  launch i n  the  1966-1969 period o f f e r  the  p o t e n t i a l  o.E 
t e s t i n g  and eva lua t ing  advanced subsystems appl icable  t o  communications, 
meteorology, navigat ion,  and o the r  purposes; t e s t i n g  and eva lua t ing  s a t e l l i t e  
s t r u c t u r e s  and s t a b i l i z a t i o n  systems pecu l i a r  t o  communications, navigat ion 
and o the r  sat:el.lite endeavors; and o f f e r  t h e  p o t e n t i a l  f o r  detenni.ning the 
r a d i a t i o n  1evel.s and the  long-term e f f e c t s  of t h i s  environment on spacecraf t  
components 211: d i f f e r e n t  a l t i t u d e s ,  p a r t i c u l a r l y  the  synchronous a l t i t u d e  
where very l.:itl:le environmental d a t a  e x i s t s .  The Echo, Relay and Syncom 
p r o j e c t s  a r e  completed except: f o r  continued da ta  reduct ion and ana lys i s  
a c t  i v  i t y 

SUMMARY OF IgaXJRCES REQUIREMENTS : 
(Thousands of Dollars)  

1965 1966 - 1967 .. 

Supporting research and 

Echo ZI......................... 325 
technology/advanced s tudies . . .  $2,124 $4,500 $4,600 - - .. 
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(Thousands of Dollars)  
1965 1966 - 1967 

Relay......... .................... $462 $200 
Syncom........ 168 100 .................... --- 
Early g rav i ty  grad ien t  t e s t  

21.800 Applications technology s a t e l l i t e s  22,695 28.000 ,- 

--- --- satel l i te . . . . . . . . . . . . . . . . . . . . . . .  5,000 

Total . . . . . .  ..................... $30.774 $32.800 $26.400 

BASIS OF FUND-REQUIREMENTS: 

Sgmor t ina  Research and TechnolomfAdvanced Studies  

The Support.ing Research and Technology (SR&T) is b a s i c a l l y  concentrated i n  
four  a reas ;  ( I )  Communication and Navigation, (2) Applicat ions TechnolDgy, 
(3) Advanced Nis 'sions,  and (4) Data Analysis.  The SR&T e f f o r t  w i l l  i d e n t i f y  
and so lve  c r i t i c a l  t echnica l  problems, advance the  s t a t e - o f - t h e - a r t ,  provide 
the  b a s i s  fox advanced s a t e l l i t e  p r o j e c t s  and provide da t a  ana lys i s  on l i f e -  
time da ta  on IScho 11, Relay and Syncom. 

Echo I1 

The Echo p:co.ject cons is ted  of design,  development, launch and evaluat ion 
of a l a rge  iIlEliatable passive communication s a t e l l i t e .  
e f f o r t  i n  experfiments on Echo 11, t he  p ro jec t  has been completed. 
funds are req1ii:ced. 
included i n  the  SR&T l i n e  item. 

Other than a low leve l  
No FY 1966 

FY 1967 funds required f o r  continued da ta  ana lys i s  a r e  

Re 1 av 

P ro jec t  Rfelay cons is ted  of t h e  design,  development, launch and eval.uation 
of two intermediate  a l t i t u d e  a c t i v e  communications s a t e l l i t e s .  This p ro jec t  
demonstrated the  c a p a b i l i t y  t o  economically and r e l i a b l y  p e r f o m  narrowband 
and wideband communication between widely separa ted  ground s t a t i o n s  for long 
per iods of time. 
Relay I1 i n  January 1964. Except f o r  continued connnunications and r a d i a t i o n  
experiments da ta  reduct ion and a n a l y s i s ,  t he  p ro jec t  is  completed. 
required f o r  FY 1967 a r e  included i n  t h e  SR&T l i n e  item. 

Relay I was success fu l ly  launched i n  December 1962 iind 

Funds 

Syncom 

Projec t  Sjncom cons is ted  of t he  design,  development, launch, and eva lua t ion  
of synchronous a l t i t u d e  a c t i v e  comunica t ion  s a t e l l i t e s .  
demonstrated. the  c a p a b i l i t y  of performing communications experiments Including 
te legraph ,  d i g i t a l  da t a ,  and TV demonstrations r e l i a b l y ,  economically, and f o r  
long periods of time. 
111 i n  August: 1.964 and subsequent successfu l  demonstrations. 
ing  i n  commuriic:at ions experiments da t a  reduct ion and ana lys i s ,  
for FY 1967 ixrt: included i n  the  SR&T l i n e  item. 

This p ro jec t  

The pro jec t  was completed following the  launch of Syncom 
Ef Eort i s  cont inu-  

Funds required 



Early Gravitv Gradient Test  S a t e l l i t e  

The Early Gravity Gradient Test  S a t e l l i t e  p ro jec t  cons is ted  of the  design,  
development and f l i g h t  t e s t i n g  of a g rav i ty  grad ien t  s t a b i l i z a t i o n  system i n  
support  of the Defense Communications S a t e l l i t e  program. The NASA and the  DOD 
entered i n t o  an agreement whereby the  A i r  Force Space Systems Command will be 
responsible  f c r  the  procurement of f l i g h t  hardware and w i l l  f l i g h t  t e s t  t he  
g rav i ty  gradient  system as  an i n t e g r a l  p a r t  of the  i n i t i a l  Defense Connnunica- 
t i o n s  S a t e l l i t e  f l i g h t s .  The NASA w i l l  continue t o  monitor t h i s  efforit  and 
provide technj.ca.1 a s s i s t ance  t o  t h e  A i r  Force. FY 1965 funds of $5,0OiI1,000 
a r e  ava i l ab le  t o  the  A i r  Force t o  cover c o s t s  of the  spacec ra f t .  No F I  1966 
o r  FY 1967 funds a r e  required by NASA. 

Applicat ions Technolonv S a t e l l i t e s  

This p ro jec t  cons i s t s  of the  design,  development , launch , and eva lua t ion  
of a basic  spacecraf t  capable of performing communications , meteorological ,  
g rav i ty  gradient: s t a b i l i z a t i o n ,  s c i e n t i f i c  and o t h e r  technological  experiments. 
The p ro jec t  i.nc1.udes f i v e  launches: one being a g rav i ty  grad ien t  s t a b i l i z e d  
s a t e l l i t e  i n  a 0,500 mile c i r c u l a r  o r b i t ;  two launches of sp in  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 rav i ty  grad ien 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 c)irb!~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 ry  meteorological  , communica- 
t i o n s ,  scj.ent:.if:ic and o the r  technological  experiments; i n  add i t ion ,  the  6,500 
mile  orbit:,  and two synchronous s a t e l l i t e s  w i l l  carry g rav i ty  gradient  
experiment:s. FY 1967 funds w i l l  provide f o r  t h e  f i r s t  launch (sp in  s t a b i l i z e d ,  
synchronous o.cb.it) and prepara t ion  f o r  t he  second launch (6,500 mile  o r b i t )  
and continued development and t e s t i n g  of t he  remaining th ree  spacecraf t  and 
experiments. Operations and i n i t i a l  da t a  ana lys i s  f o r  the  f i r s t  f l igkit  w i l l  
a l s o  be provided f o r  with FY 1967 funds. 

SCHEDULE OF LAUNCHES 

Schedule of S igni f icant  Research and Development Events 

Pro i e c t  Events Quarter 

ATS-B Launch of  s p i n  s t a b i l i z e d  spacecraf t  4 
i n t o  synchronous orbi- t  
Launch of 6,500 mile  g rav i ty  grad ien t  
s t a b i l i z e d  satel  li t e 2 

ATS -A 

ATS -C La.un.ch of s p i n  s t a b i l i z e d  spacecraf t  
iritcl synchronous o r b i t  

ATS -D L,aurtch of g rav i ty  grad ien t  s t a b i l i z e d  
s a t e l l i t e  i n t o  synchronous o r b i t  

Calendar 
_, Year 

1966 

1967 

1968 

1968 

ATS -E Launch of g rav i ty  grad ien t  s t a b i l i z e d  
s , a t e l l i t e  i n t o  synchronous o r b i t  1969 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

The objective of the Basic Research Program is to initiate and administer 
fundamental research in the physical and mathematical sciences. 'ihis re- 
search is required for the expeditious, efficient and economical development 
of future aeronautical and space vehicles. It provides the wealth of basic 
knowledge on which the future missions of NASA can be built. The Basic R e -  
search Program is concentrated in the NASA Research Centers, supplemeiited by 
a contract program with universities, non-profit institutions, industry and 
other Governuent agencies. Basic research covers a wide spectrum, frlm 
extremely fundamental studies of the nature and behavior of matter to more 
applied studies such as the prevention of catastrophic stress-corrosim 
failure of titanium tanks when filled with nitrogen tetroxide. The broad 
objective of this program is the increase and dissemination of knowledge i.n 
areas considered vital to the future of NASA. 

sUMMARYQFalURCES RE-: 
(Thousands of Dollars) 

1965 1966, -L967 

Supporting research and 
technology ................... $21.231 $22.0 00 - . w a  

........................ $22. Total $21.231 000 -*&ad&2 -I 

The Basic Research Program concentrates on four major disciplines related 
to NASA*s current and future missions. 
Electrophysics, Materials and Applied Mathematics. The following examples 
show how existing and planned research contributes to the NASA program. 

These disciplines are: Fluid Physics, 

Liquids relating to magnetic fields may lead to unique space power systems 
and provide i i  means for studying and controlling fluids in "zero-gravity" 
situations. Nuclear magnetic resonance techniques have been used to detect 
hydrogen nucI.ei. in soil and rock samples; such knowledge could indicate the 
presence of t.riice amounts of water in samples from the moon and planets. New 
materials investigations may lead to lighterweight structural materials, 
chemically stable and radiation resistant coatings, high temperature and high 
strength materials for propu1,sion systems, advanced ablatives for thermal 
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protection, nrxe versatile electronic materials, and bearings and lubricants 
for high tempmature use , Proposed aeronautical and spacecraft struct,ures 
may be designed with more safety and efficiency as a result of new and 
improved mathcmiatical methods, 



RESEARCH AND DEVELOPMENT 

FISCAL 'YEAR 1967 ESTIMATES 

SUMMARY 

!3FFICE OF ADIh4NCED RESEARCH AND TECHNOLOGY SPACE VEHICLE SYSTEMS 'PRO(= 

PROGRAM OBJECZUES AND JUSTIFICATION: 

The objec t ives  of t h e  Space Veh-icle Systems program a r e  t o  i d e n t i f y  and 
so lve  the  c r i t i c a l  design problems assoc ia ted  with space veh ic l e  1.auncli 
and ascent  through t h e  atmosphere, f l i g h t  through space, e n t r y  i n t o  thi? 
atmosphere of t he  ea r th  and o the r  p lane ts ,  and landing, 
i s  conducted on a broad f r o n t  i n  spacecraf t  and launch veh ic l e  aerothemodyna- 
mics and s t r u c t u r e s  and i n  a number of technological  d i s c i p l i n e s  of imi3ortance 
t o  space f l i g h t  which include high energy r ad ia t ion ,  meteoroids,  vacuwn, 
thermal r a d i a t i c n  and temperature cont ro l ,  and the  con t ro l  of f l u i d s  i.1 the  
weight less  s t a t e .  The program i s  d i r ec t ed  toward providing the  advancI2d 
technology base f o r  f u t u r e  space vehic les  and missions,  and a t  t h e  sam? time 
providing support  f o r  e x i s t i n g  veh ic l e  development programs i n  t h e  solition 
of immediate design problems. 

To t h i s  end rirsearch 

SUMMARY OF RE:SOIIRCES REQUIR-3: 

(Thousands of Do 1 lars) 
1965 1966 1967,- 

Supporting research and 
techno log,, rv.. ................ 

Projec t  FIRE:. ................. 
L i f t i n g  boc1.r f l i g h t  and land- 

i ng  t e s t s 4 , .  ............... .#. . 
Scout r een t ry  pro jec t .  ......... 
Projec t  Peg,asus (Saturn- 

launched rneiredroid experi-  
ment). ......................... 
experiments. . ., ............... 
experiments.. ................ 

Small space veh ic l e  f l i g h t  

Scout '1auni:lied meteoroid 

$25,707 $26 , 000 
1,811 500 

1 , 400 I, 000 
400 3,000 

13 , 690 2,500 

1,010 2 , 000 

1,000 
4 , 800 

1 s 500 

Total,, .  ...................... $44,193 $35,000 536 # 0% 
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BASIS OF FUND-REQUIREMENTS : 

Supportinp Research and Technology 

The requested funds are needed t o  c a r r y  out an agress ive  research and 
advanced technology program i n  aerothermodynamics, s t r u c t u r e s ,  and space 
environmental f a c t o r s  and t o  develop a u t h o r i t a t i v e  space veh ic l e  design 
c r i t e r i a  i n  these  and o the r  areas .  
of atmosphere en t ry  and spacecraf t  terminal  descent and landing w i t h  s l?ecial  
re fe rence  t o  (1) advanced con t ro l l ed  en t ry  veh ic l e s  f o r  manned space f l i g h t  
app l i ca t ions  and r e a d i l y  r e fu rb i shab le  a b l a t i v e  hea t  s h i e l d s  f o r  such vehicles;  
(2) veh ic l e  cclncepts, hea t ing ,  and hea t  pro tec ted  s t r u c t u r e s  f o r  atmoslphere en t ry  
a t  p lane tary  f l i g h t  speeds of 50,000 f e e t  per second and g r e a t e r ;  (3) (advanced 
cont ro l led  terminal  descent techniques and systems f o r  s e m i - b a l l i s t i c  manned 
en t ry  vehic les ;  and ( 4 )  parachute and dece le ra to r  technology f o r  terminal  
descent in .  t h e  t h i n  atmosphere of Mars. 
aerothermodyn.mi.c and s t r u c t u r a l  problems of importance t o  cu r ren t  launch 
vehic les .  
i n  recovery and reuse  of launch veh ic l e  s tages .  
f a c t o r s ,  emph.ctsj.s w i l l  be placed on t5e c r i t i c a l  problem of f u r t h e r  def in ing  
the  meteoroid environment, on which major progress w a s  made during the  past  
year with t h e  successfu l  launchings of t h e  l a rge  Pegasus meteoroid de t ec t ion  
s a t e l l i t e s .  
energy r a d i a t i o n  e f f e c t s  and sh ie ld ing  and t h e  behavior of f l u i d s  i n  the  weight- 
l e s s  s ta te  foi: which important: new in-house research f a c i l i t i e s  have become 
a v a i l a b l e  and r equ i r e  support. 

Emphasis w i l l  be placed i n  the  tecl~nologiea; 

Research w i l l  a l s o  be conducted on 

SFeci.al a t t e n t i o n  w i l l  be given t o  the  d i f f i c u l t  problems involved 
I n  space environmental 

Research w i l l  be continued and augmented i n  t h e  a reas  of high 

The Space 'Vehicle Systems program is c a r r i e d  out  in-house a t  a l l  major 
NASA Centers,, with t h e  primary e f f o r t  conducted a t  t h e  Langley, Ames, Lewis  
and F l igh t  Research Centers, and i s  supplemented by research  conducted by 
cont rac t  with indus t ry  and educat ional  i n s t i t u t i o n s .  

L i f t i n g  Bodv F l iph t  and Landing Tests 

F i sca l  Yexr 1967 funds a r e  requi red  f o r  t h e  conduct of an extensive f l i g h t  
t e s t  program , a t  F l igh t  Research Center on t h e  M-2 and HL-10 veh ic l e s ,  a 
program i n  wliLc11 both NASA and USAF test  p i l o t s  w i l l  p a r t i c i p a t e .  
i s  aimed a t  :invcestigation of t h e  c r i t i c a l  terminal  approach and landing phase 
of f l i g h t  of unconventional wingless veh ic l e s  t y p i c a l  of a c l a s s  of l i f t i n g  
conf igura t ions  having improved maneuvering c a p a b i l i t i e s  i n  atmosphere e n t r y  
f l i g h t .  'fie t w ~ o  test veh ic l e s  w e r e  constructed by t h e  Northrop Corporation t o  
NASA spec:Lficati.ons. 
ness;  t he  HL-IO i s  near ing de l ivery  and w i l l  reach f l i g h t  readiness  i i i  the  spr ing  
of 1966. 
B-52 a i r c r a f t  and r e l e a s i n g  them t o  g l i d i n g  f l i g h t  a t  40,000 feet: and Mach 0.8. 

Thts program 

The M-2 has  been de l ivered  and i s  near ing f l igh t :  readi- 

The t e s t  program w i l l  be conducted by car ry ing  the  vehic les  a l o f t  by ;t 

Scout Reentry P ro jec t  

The funds requested are needed f o r  anchor poin t  f l i g h t  experiments launched 
by Scout veh.ic1.e~. This i s  a cont inuing program whose ob jec t ive  i s  t o  support  
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t h e  advancement of  atmosphere e n t r y  technology, with p a r t i c u l a r  emphasis on 
the  technologies  o f  aerothermodynamics and h e a t  p ro t ec t ive  s t r u c t u r e s .  These 
experiments a r e  conducted with t h e  a i m  of c o r r e l a t i n g ,  ve r i fy ing ,  and extend- 
ing  research  r e s u l t s  obtained i n  labora tory  f a c i l i t i e s .  

The f l i g h t  experiments w i l l  (1) determine t h e  performance of an adIanced 
a b l a t i v e  heat s h i e l d  material of  i n t e r e s t  t o  b a l l i s t i c  e n t r y  veh ic l e  , ippl i -  
ca t ions ;  (2) i n v e s t i g a t e  performance and c h a r a c t e r i s t i c s  of ab1at:ive lieat 
sh i e lds  f o r  app l i ca t ion  t o  r e fu rb i shab le  hea t  p ro t ec t ion  systems f o r  l i f t i n g  
r e e n t r y  conf igura t ions ;  (3) measure hea t ing  rates a s soc ia t ed  with tu r ’mlen t  
boundary l a y e r s  a t  high Mach nmnbers and high Reynolds numbers; and (#5) 
develop, i n  an in te rmedia te  s t ep ,  t h e  f l i g h t  techniques,  systemsn and i n s t r u -  
ments requi red  f o r  l a te r  50,000 Eeet pe r  second e n t r y  f l i g h t  tests. 

Small Space Vehicle F l i g h t  Experiments 

F i sca l  Ye.ar 1967 funds are needed f o r  s e l ec t ed  f l i g h t  experiments using 
small rocket launch veh ic l e s  t o  v e r i f y  r e s u l t s  obtained i n  ground-based 
f a c i l i t i e s  a.rtd t o  i n v e s t i g a t e  problems which can only be s tud ied  under a c t u a l  
f l i g h t  conditions.  F l i g h t  experiments w i l l  be conducted i n  t h i s  program 
to determine the deployment, loading,  and descent  c h a r a c t e r i s t i c s  of advanced 
parachutes,  lioi: a .ppl icat ion t:o t h e  problem of te rmina l  descent and landing of 
instrumented pay1.oads i n  the  t .hin atmosphere of Mars. 
be 1aunc.hed by Nike rocke ts  to a l t i t u d e s  near  100,000 fee t  t o  siinrrlate condi- 
t i o n s  expected i n  t h e  Martian atmosphere. 

The e x p e r h e n t s  w i l l  

Funds art! a:Lsci included for a b l a t i o n  materials performance experhrents  
a t  interniedj.;ite speeds between those  obtained i n  t h e  Scout-launched Exper.imen t s  
and those  acliievable i n  grouncl-based f a c i l i t i e s .  These experiments Frovide 
a v i t a l  ILinlc i n  t:he c o r r e l a t i o n  of ground and f l i g h t  research.  Thesc f l i g h t s  
also incorpo.cat:e research  on techniques and ins t rumenta t ion  a i d s  f o r  payload 
recovery:, an e s s e n t i a l  f e a t u r e  of f u t u r e  hea t  s h i e l d  materials f l i g h t  experi-t 
rnents which vi11 p e r m i t  p o s t - f l i g h t  examination and a n a l y s i s  of specimens. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

OFFICE OF ADVAbXJD KESEARCH AND TECHNOLOGY ELECTRONICS SYSTEMS PROGRAM 

PROGRAM OBJECTIDS AND JUSTIFICATION: 

The ob jec t ive  of t h e  program i s  t o  advance e l e c t r o n i c s  systems technology 
t o  provide a t t r a c t i v e  opt ions  f o r  f u t u r e  ae ronau t i ca l  and space missions.  
Laboratory research i s  conducted both in-house and under con t r ac t  i n  the  
problems of guidaince, c o n t r o l ,  communications, t rack ing ,  instrumentat ion,  
data  processing; and e l e c t r o n i c  components. F l i g h t  experiments are under- 
taken t o  r e l i e v e  l imi t a t ions  of t he  earth-bound labora tory  environment o r  t o  
v e r i f y  labcra tory  r e s u l t s  where the  earth-based labora tory  s imulat ion i s  
inadequate t o  accura te ly  po r t r ay  space o r  aeronaut ica l  condi t ions.  

Guidance: research has t h e  ob jec t ive  of employing new concepts having t h e  
p o t e n t i a l  crf s u b s t a n t i a l l y  reducing the  quan t i ty  of moving p a r t s  o r  of o ther -  
w i s e  decreasing complexity, s i z e ,  weight and power requirements. I n e r t i a l ,  
o p t i c a l ,  and e:lectromagnetic means a r e  employed t o  exp lo i t  t hese  concepts.  
I h  con t ro l  syateris research ,  automatic and manual f l i g h t  con’trol and space o r  
aeronaut ica l  veh;.cle a t t i t u d e  con t ro l  technology improvements a r e  sought. 
Emphasis i s  p1.aced on e s t ab l i sh ing  new concepts and ve r i fy ing  them on f l i g h t  
c:ontrol s iniulatoi :~,  leading eventua l ly  t o  experimental and opera t iona l  f l i g h t  
on r e a l  vehic!.es , 

The a b i l i t y  t o  communicate over i n t e rp l ane ta ry  d is tances  and t o  accclmplish 
deep space t racking  funct ions i s  l imi ted .  Research i s  performed t o  prcwide a 
f i rm technological  base f o r  t he  evolut ion of f u t u r e  system conf igura t ions .  
Inves t iga t ions  i n  the  microwave, m i l l i m e t e r  and s u b m i l l i m e t e r  , and o p t i c a l  
lErequency doma in:; a r e  conducted t o  develop the  bas i c  concepts and components 
required t o  irnprove sys t em c a p a b i l i t i e s .  

I n  the  a rea  oE inst rumentat ion and data processing,  t h e  technology Eipplied 
t o  the  processing of Mariner I V  p i c t u r e s  t o  reduce noise  and improve c o n t r a s t  
leads t o  a host  of new technologica l  requirements f o r  f u t u r e  missions.  
Included a r e  neecds f o r  on-board da ta  s torage  of mi l l i ons  of b i t s  of inliormatiori 
and pre-transmis s ion processing t o  r e l i e v e  the  requirement f o r  g rea t e r  space- 
c r a f t  t r ansmi t t e r  power and bandwidth. 

Component technology research  involves the  bas i c  elements of a l l  el t !c t ronic  
systems and subsystems. 
improved space-qual i f ied components and methods f o r  achieving increased 
r e l i a b i l i t y  i n  f u t u r e  system app l i ca t ions .  

E f f o r t s  a r e  centered on t h e  development of new and 
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SUMMARY OF R.E$;OURCES REQUIREME=: 
(Thousands of Do 1 la r  s ) 

1965 1966 -I 1967 

Support:ing research  and 
technology ................... $23,222 $30,000 $34,000 

F 1 i g h t  pro .j e(: t E: ................ 2.400 2.300 --, 2.800 

Total. ........................ $32 .300  -:.$ 36 800 

Supportinp Research and Technology 

FY 1967 fund:; a r e  requi red  t o  cont inue and increase  support  of guidance 
technology based on t h e  promising a spec t s  of  t h e  laser gyroscope, new concepts 
i n  horizon sc:anning and laser r ada r .  Manual con t ro l  of launch veh ic l e s  fo r  
recoverab:te boo,ster programs, and p o t e n t i a l  app l i ca t ions  of  new components t o  
such low 5ueL and weight a t t i t u d e  con t ro l  systems as t h e  con t ro l  moment gyro 
r equ i r e  support .  Work leading t o  u t i l i z a t i o n  of t h e  l a s e r  i n  deep space 
comunica1:ioiis and new microwave tubes f o r  improvement of present  syst e m s  
i n  t h e  same ilcef3 ]requires increased support. Increased emphasis i n  FY 1967 
w i l l  be placed 3n s t a t i s t i c a l  and o p t i c a l  data processing so  t h a t  Euture 
missions can t ransmit  more meaningful da ta  from space i n  less bandwidth. 
Unique app l i ca t ions  of computers on t h e  ground a r e  requi red ,  especial1.y i n  
t h e  a rea  of b e t t e r  communications between computer and man. Adaption of 
microe1eci:roiiic technology t o  space system components i s  e s s e n t i a l  t o  meet 
requirements of decreased s i z e ,  weight and power consumption. FY 196:' funds 
a r e  necessary t 3  expand t h i s  e f f o r t  and i n v e s t i g a t e  techniques t o  reduce 
interconnect  ions between mic roc i r cu i t s  and t o  provide f o r  improved in8;pection 
techniques t o  b e t t e r  understand t h e  physics  of f a i l u r e .  ' Increased einphasis 
w i l l  be placed on reducing t h e  power consumed by e l e c t r o n i c  c i r c u i t r y  

F l i g h t  Pro i e c t s  

Radio a t t enua t ion  by plasma sheaths  generated i n  t h e  e a r t h  ana p lane tary  
e n t r y  process cont inue t o  d i s rup t  v i t a l  communication between spacec ra f t  and 
e a r t h .  
en t ry  and r e t u r n  v e l o c i t i e s  i s  t o t a l l y  inadequate as t h e  s t a t e -o f - the -a r t  i s  
now understoDd. P ro jec t  KAM (Radio Attenuat ion Measurements) require:;  fundinp, 
t o  permit d i sgnos t i c  f l i g h t s  and f l i g h t s  i n  the  r e a l  environment t o  tc?st 
a l l e v i a t i o n  concepts.  Funds a r e  a l s o  requi red  t o  gather  more data i n  the  
manned space f l i g h t  program t o  eva lua te  the  e f f e c t s  of spacecraf t  windows on 
the  performance of improved space sex tan t s .  

Earth based s imulat ion of r een t ry  condi t ions e s p e c i a l l y  f o r  p ianetary 

Horizon sensors  f o r  determining spacec ra f t  a t t i t u d e  a r e  dependent on an 
accura te  knowledge of t h e  e a r t h ' s  r a d i a t i o n  c h a r a c t e r i s t i c s  a s  viewed from 
space. Current programs (SCANNER) a r e  developing techniques fo r  measuring 
these  c h a r a c t e r i s t i c s .  The Earth Coverage Horizon Measurement projecl: requi res  
funds t o  provide (a s t a t i s t i c a l  desc r ip t ion  of t h e  e a r t h ' s  horizon radiance 
p r o f i l e  over a broad range of seasonal  and climatic v a r i a t i o n s .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

nRoGRAMOBJE(Z'rlCAT1w: 

This  program has  four  major ob jec t ives :  (1) t o  determine man's r eac t ions  
t o  the  unique environments of space and aeronaut ica l  f l i g h t ,  (2) t o  def ine  
the  essential1 requirements f o r  sus ta in ing  and p ro tec t ing  man i n  these  envi -  
ronments, (3) t o  develop the  technology necessary t o  provide s u i t a b l e  l i f e  
support and p ro tec t ive  systems, and (4) t o  i n t e g r a t e  man's c a p a b i l i t i e s  with 
those of mnac1iini.s t o  ob ta in  composite systems of super ior  performance, 

The scope, a s  wel l  as the  success,  of fu tu re  manned space missions w i l l  
depend upon the  e f f e c t i v e  u t i l i z a t i o n  of man f o r  extended per iods  of Lime.  
This  requirement i s  equal ly  important t o  the  success of fu tu re  aeronaut ica l  
systems. 
physiological  l i m i t a t i o n s  d i r e c t l y  a f f e c t  equipment design and perfonnance 
spec i f i ca t ions .  Such cons idera t ions  a r e  e s s e n t i a l  when man is t o  be : inte- 
grated a s  a func t iona l  p a r t  of a t o t a l  system. The success  of new manned 
systems requi res  t h a t  Human Fac tors  research  stays i n  s t e p  with a l l  01-her 
aspec ts  i n  the  development of a new system. 
c e r t a i n  lagging Human Fac tors  i nves t iga t ions  and technological  develolpments 
i s  r e f l ec t ed  by t he  requested funding increases  d e t a i l e d  below. 

Considerations of man's performance c a p a b i l i t y  and psycho- 

The increas ing  p r i o r i t y  of 

This prog,rani i s  accomplished through a mul t i -d i sc ip l ines  approach. It 
includes researchers  i n  nea r ly  every f i e l d  of medicine, and i n  biology, 
psychology, engineering, physics,  and e l ec t ron ic s .  They are loca ted  i n  NASA 
cen te r s ,  DOD aerospace medical f a c i l i t i e s ,  u n i v e r s i t i e s ,  and i n d u s t r i e s  
loca ted  throughout the country. 

(Thousands of Dol la rs )  
1965 1966 -,1967 

Supportiinlz research and 

Small biotechnology f l i g h t  
technoliogy. .................. $12,160 $13,000 $15,500 

..................... 1,900 -,1.50Q p r o j e c t s  2 
........................ $14.900 $17.000 T o t a l  $13.32Q. 



BASIS OF FUND _FIEQUIREMENTS : 

Supporting Research and Techno1og;y 

This is an integrated program directed toward the accomplishment of the 
four major objcict:ives of the overall Human Factors System Program. 
program inc.lucles effort toward understanding the physiological and psycho- 
logical reacti.ons of men to the environmental conditions of space travel, 
including carcliovascular metabolic and nutritional reactions. The re- 
search involved covers microbiology, definitions of systems to sustain 
life in the hostile environment, studies of man-machine interactions, m d  
research toward defining and solving next-generation of man into the 
operational. system of future air and spacecraft. 

The 

Small Biotechnology Flight Projects 

These project:; cover a continuing series of small flight experiments 
designed either to validate results of laboratory research or to obtain 
essential information not obtainable from research in the laboratory. 
Experiments to be performed in FY 1967 include the measurement of phys:I.o- 
logical processes in humans under conditions of stress encountered in 
flight and measurements of the adaptability of animals to prolonged orhital 
flight. 
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CE PO-= 
PROPULSION SYSTEM$ PROGEULM 

The space power and e l e c t r i c  propuls ion systems program provides rei;earch aiitd 
technology t o  evolve new and improved methods of power genera t ion  and e l e c -  
t r i c  propuls ion €or space appl ica t ions .  The program inc ludes  work aimed a t  
more e f f i c i e n t  and p r a c t i c a l  use  of nuclear ,  s o l a r  and chemical energy f o r  
t he  generat ion and u t i l i z a t i o n  of e l e c t r i c  power i n  space;  as w e l l  as t h e  
development o E t ' h e  technology of e l e c t r i c  t h r u s t o r s  powered by e i t h e r  s o l a r  
o r  nuclear  power systems, 

A l l  space veh ic l e s  r equ i r e  e l e c t r i c  power f o r  opera t ion  of such equipment 
as  communications, te lemetry,  guidance, s t a b i l i z a t i o n  and s c i e n t i f i c  i i i s t ru -  
ments. 
'hours t o  years)  depending on the  purpose of t h e  vehic le ,  but t h e  t rend  i s  
toward the  h igher  power l e v e l s  and longer  mission durat ions.  This  t rend  
r e s u l t s  from the  a v a i l a b i l i t y  of l a r g e r  launch veh ic l e s  such as the  Salturn 
and from the  desire t o  undertake more ambitious programs, A l l  power s y s t e m  
experience t o  da t e  has  been a t  r e l a t i v e l y  low power l e v e l s ,  less than 1 
k i lowat t ,  and t h e  v a s t  major i ty  of app l i ca t ions  have involved s o l a r  c e l l  
and b a t t e r y  s y s t e m s .  This  experience has shown t h a t  cu r ren t  s o l a r  c e l l  and 
b a t t e r y  systems w i l l  r equi re  major improvements i n  performance, p a r t i c u l a r l y  
a t  t he  higher  power l e v e l s ,  and t h a t  advanced systems t h a t  are more coinpact 
and independent of t he  sun w i l l  be required.  

The power l e v e l  and du ra t ion  v a r i e s  widely (wat ts  t o  megawatts and 

E l e c t r i c  t h r u s t o r  systems o f f e r  promise of s i g n i f i c a n t  savings i n  space- 
c r a f t  weight, t r i p  t i m e  o r  increased payload. 
from wat t s  f o r  a t t i t u d e  con t ro l  systems t o  megawatts f o r  manned in t e rp l ane ta ry  
propulsion. systems. So la r  c e l l s  appear t o  be s a t i s f a c t o r y  power sources f o r  
t he  lower power th rus to r s .  Work i s  needed on the  system aspec ts  of e l e c t r i c  
t h r u s t o r s  i n  ant : ic ipat ion of severa l  e a r l y  appl ica t ions .  

The power requi red  ranges 

(Thousands o f Dol 1 ar s ) 
1965 A At967 

Supporting research  and 

Space elec1:r:ic rocket  test  
technology ..................... $36 , 770 $38,200 $3 7,000 

--- (SERT) . . . . . . . . . . . . . . . . . . . . . . .  2,300 3,000 
SNAP-8 development. ............ 19.15 0 4.000 5,500 

Tota l .  ........................ $58.22 0 $45 -200 S;43.50Q - 



S w D o r  t i r ig  Re search an d Technolonv 

A l l  spacecraEt u t i l i z e  e l e c t r i c  power f o r  t h e i r  operation. The space 
power po r t ion  oE the  space power and e l e c t r i c  propuls ion program i s  aimed 
a t  providing Lhe technology f o r  making s i g n i f i c a n t  and worthwhile improve - 
ments i n  ope:cstional systems, i o e o  s o l a r  c e l l s  and b a t t e r i e s ,  and achieving 
the  potentia’L advantages of advanced systems such as i so tope  and r e a c t o r  
power p l a n t s .  

The e l e c t r i c  t h r u s t o r  po r t ion  of t he  program includes the  technolo1;y 
necessary f o r  e a r l y  app l i ca t ions  of low t h r u s t  systems powered by soli ir  c e l l  
power p l a n t s ,  and a longer  range e f f o r t  toward the  continued improvement of 
t h r u s t o r s  ovzr t he  e n t i r e  range of app l i ca t ions  from small spacecraf t  pos i -  
t i o n  cont ro l  systems t o  l a r g e  nuc lear  powered manned i n t e r p l a n e t a r y  p:i~opulsioi:t 
systems. 
t imely and economical manner cons i s t en t  wi th  poss ib l e  f u t u r e  mission requi re  - 
ments. 

The program i s  paced t o  provide new technology information in a 

SNAP - 8 Develowrea  

Development of SNAP-8 power conversion system performance and endurance 
w i l l  be continued toward the  35 We, 10,000 hour objec t ive .  
i t  is  expected t h a t  the  endurance t e s t i n g  of t he  major components w i l l  be 
advanced t o  the 2500 hour point .  Technical support  i nves t iga t ions  i n  b o i l e r  
performance, ma.terials and long l i f e  instrumentat ion i n i t i a t e d  i n  l a t e  FY 
1966 w i l l  be ccintinued i n  FY 1967. 
board power conversion system w i l l  be continued i n  FY 1967, and imtomatic 
system s t a r t u p  w i l l  be invest: igated.  

During FY 1967 

Operation a t  35 We of the  f i r s t  b read -  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

The mission of the  Nuclear Rockets program i s  t o  provide t h e  necessary 
research ,  design, and engineer ing data,  test  hardware, and general  technol-  
ogy required t o  develop nuc lear  rocket  systems with power l e v e l s ,  opera t ing  
times, r e s t a r t  condi t ions ,  and s p e c i f i c  impulse va lues  s u i t a b l e  f o r  advanced 
space missions. 
formance c a p a b i l i t i e s  t h a t  w i l l  provide major advantages over chemical systems 
i n  terms of payloads, c o s t s ,  and mission f l e x i b i l i t y .  

Nuclear rocket systems have been found t o  have high pe r -  

Through the  use of nuclear  rocket propuls ion,  s i g n i f i c a n t  performalice 
advantages accrue t o  many advanced space missions such a s  luna r  base l o g i s t i c  
opera t ions ,  deep space probing with heavy complex spacec ra f t ,  and manned 
explora t ion  c f  t he  p lane ts .  

The major a reas  of e f f o r t  are the  research  and engineer ing of t h e  nuclear 
r e a c t o r ,  the  development of c e r t a i n  n o n n u c l e a r  components, and the  i n t e -  
g ra t ion  of t he  r eac to r  and non-reactor components i n t o  a complete experimental  
engine system. 

The experimental ground t e s t  engine system i s  being inves t iga t ed  t o  
provide a n  e s s e n t i a l  understanding of t he  i n t e r a c t i o n  of components i n  
nuc lear  rock.et engines and of t h e  system performance c h a r a c t e r i s t i c s .  
Progress  i n  t h e  technology phase warrants  t he  i n i t i a t i o n  of s p e c i f i c  engine 
development i n  FY 1967, 

m R Y  OF IjJSSCURCES R E O W N T  S: 
(Thousands of Dollars) 

1965 -= 
Suppor:ting research  and 

$16,900 
NERVA, .  . . . . . . . . . . . . . . . . . . . . . . . .  35,370 36,000 33,100 
NRDS oper,it:ions.. ............... 739 1.000 - 3,000 

techno I-ogy ................... $20,891 $21,000 

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . .  $57: 000 $58.000 



Dortinrr; Re  search and Tech nolonv 

The supporting research  and technology e f f o r t  supp l i e s  four  bas ic  needs 
(1) general  supporting research  and technological  d a t a  f o r  cur ren t  pro- iects ;  
(2) necessary basic technology f o r  t he  development of f u t u r e  generatioris of 
nuclear  rocket engines and veh ic l e s  ; (3) f e a s i b i l i t y  analyses  of advanc:ed 
nuclear  propuls ion concepts ;  and, ( 4 )  s t u d i e s  of t he  spec ia l  s a f e t y  problems 
(of nuclear  rockets .  

This e f f o r t  a l s o  inc ludes  research  on the  components and systems required 
f o r  both the  r eac to r  and engine of f u t u r e  nuc lear  rocket  propuls ion sy,;tems. 
The major problems s tudied  a r e  those assoc ia ted  with developing systems t h a t  
w i l l  operate  r e l i a b l y  under t h e  adverse condi t ions  of r e a c t o r  r a d i a t i o n  and 
temperature extremes inherent  i n  the  nuclear  rocket engine. 

The objec t ive  of t h e  NERVA technology e f f o r t  i s  t o  develop t h e  technology 
of nuclear  rocket engine systems u t i l i z i n g  g raph i t e  so l id-core  r eac to r s .  
Progress i n  the  graphi te  r e a c t o r  program has been very  good. 
equivalent  per'fonnance l e v e l s  i n  excess  of 750 seconds s p e c i f i c  impulse a t  
55,000 pounds of t h r u s t  have been achieved f o r  extended dura t ions .  I n  view 
of t h e  r eac to r  progress ,  increased emphasis is  being devoted t o  the  engine 
system phase. ?.'his e f f o r t  inc ludes  the  development of c r i t i c a l  n o n n u c l e a r  
components, such as the  nozzle,  turbopump and con t ro l  system, and the  i n t e -  
g ra t ion  of tkif!sC! components with the  r eac to r  i n t o  meaningful nuc lear  rocket  
engine system:; t e s t s .  
t he  i n t e r a c t i o n s  of the  var ious  components during start  u p ,  f u l l  power 
operat  ion,, opera t ion  a t  o f f  -design condi t ions ,  and during cool -down p~ r iods  . 
With t h i s  knowledge we can develop components and systems leading to t he  
development o E  opera t iona l  f l i g h t  engine systems wi th  a high assurance of 
success . 

Al t i tude  

It i s  important t o  ga in  a thorough understanding of 

W S  b e  r a t i o n s  

The mission of the  Nuclear Rocket Development S t a t i o n  i n  Nevada i s  t o  
provide a s i t e  f o r  ground s t a t i c  t e s t i n g  of r eac to r s ,  engines,  and eventual ly , ,  
vehic le  s t a g e s  f o r  t he  nuc lear  rocke ts  program. The funds under t h i s  p ro jec t  
provide f o r  NASA's share  of t h e  base support  s e rv i ces  necessary i.n thi! main- 
tenance and (operation of t he  f a c i l i t i e s  a t  t he  s i t e .  
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SUMMARY 

OFF ICE OF AIXANCED RESEARCH AND TECHNOLOGY CHEMICAL PROPULSION P ROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The ob jec t ive  of t h e  chemical propuls ion program i s  t o  e s t a b l i s h  a sound 
base of techrtology on which t o  plan and t o  develop propuls ion equipment f o r  
space program missions.  The spectrum of app l i ca t ions  inc ludes  launch ve- 
h i c l e s ,  upper s t ages ,  spacec ra f t ,  and a u x i l i a r y  devices such as personnel 
mobi l i ty  d e n c e s .  
sc iences ,  with the  i n t e n t  t o  provide a s tockp i l e  of t echn ica l  information 
from which t o  draw t o  meet any f u t u r e  propuls ion requirement. The work 
covers basic s t u d i e s  and experiments such as measurements of chemical 
and physical p rope r t i e s  of p rope l l an t s ,  i g n i t i o n  and combustion phencmena, 
c lass ica l .  arid non-equilibrium thermodynamic processes  , s t u d i e s  of f l u  i d  
mechanics, gas dynamics, hea t  t r a n s f e r ,  and s o l i d  mechanics. It a l s c  i n -  
c ludes the  ctarnination of new materials, p rope l l an t s  , o r  processes ,  m d  
examination and documentation of  techniques,  procedures,  and spec i f i ca t ions .  
This  base cove~cs the  examination of new concepts and the  obta in ing  of da t a  
t o  establ.ish t h e i r  f e a s i b i l i t y .  Future  requirements and new problem areas 
are i d e n t i f i e d .  

The research  work covers  a broad range of engineer ing 

The e x p e r i m ~ ~ ~ t a l  engineer ing program concent ra tes  engineer ing e f f o r t  
toward tlemonst r a t ing  the  adequacy of our  technology t o  meet a t t ract ive 
mission requirements.  This  work involves  the design,  f a b r i c a t i o n ,  and 
tes t  of Eunct imal  model propuls ion systems and subcomponents t o  prove 
t h a t  t he  bas i c  technologies  can be in t eg ra t ed  t o  create p r a c t i c a l  and 
r e l i a b l e  propuls ion machinery. This  advanced engineer ing tes t  work saves 
engineer ing cos t  and development t i m e  by providing p r i o r  t o  development 
c l e a r l y  defined ope ra t iona l  l i m i t s ,  prel iminary engineer ing spec i f i c , i t i ons ,  
design 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 s .  It provides a r e a - i s t i c  
assessment Df the  requi red  tes t  program, t es t  f a c i l i t i e s ,  s p e c i a l  t oo l ing ,  
and t e s t  equipment. This work a l s o  provides  both p o t e n t i a l  development 
c o s t s  and t h e  a s soc ia t ed  schedules f o r  development of an improved operational.  
engine. 

SUMMARY OF RESOURCES REQUIREMENTS: 
(Thousands of Tbl1 ,ars) 

19 65 1966 - , 1967 

Supporting research  and technology. ..... $24,7 62 $33,500 $33 , 500 

Large s o l i d  motor p ro jec t  ............... 26,800 4,200 3,500 
Small chemical propuls ion 

M-1 engine p ro jec t  24,910 2,000 ..-- ...................... 
-- - --- f l i g h t  p ro jec t s . .  30 - ..................... 

T o t a l . . . . . .  ........................... $76,502 $39,700 $37,000 

Rl) 5 9  
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& F o r  tiner R esearch an d T e c m  

Advanced engine design concepts f o r  improving vehic le  performance with 
chemical propel1.ants a r e  being inves t iga ted  f o r  launch veh ic l e  and upper 
s tage  app1icat:ion; the  high energy p rope l l an t s  are being examined f o r  use i n  
spacecraf t  w k m x  high s p e c i f i c  impulse o f f e r s  s i g n i f i c a n t  weight savings,  A 
l i q u i d  propel.1.arit experimental program i s  concentrat ing i n i t i a l l y  on space- 
c r a f t  propuls:.on r e l a t e d  t o  app l i ca t ions  during the  next decade. 
examination 02 high performance propuls ion systems using hydrogen and f l u o -  
r i n e  p rope l l an t s  and of space - s torab le  p rope l l an t s  s u i t a b l e  f o r  use a f t e r  
extended dura t ion  f l i g h t  i n  the  space environment. The experimental Frogram 
a l s o  covers m r l c  on advanced high performance engine systems t h a t  w i l l  suc-  
ceed the  discontinued M - 1  engine. 

It includes 

The s o l i d  propel lan t  motor program includes research on nondestruct ive 
t e s t i n g  techniques f o r  inspec t ion  and q u a l i f i c a t i o n  of loaded motors, i g n i t i o n  
and instabilyi  'cy problems, t h r u s t  vec tor  con t ro l  systems, methods of ccmbustion 
terminat ion,  2nd improved processing techniques. New requirements uncler i n -  
v e s t i g a t i o n  ilre s t o p - r e s t a r t  capab i l i t y ,  more accura te  t h r u s t  alignmerit, and 
improved p r e d i c t a b i l i t y  of propel lan t  burning rate. An experimental  engi -  
neer ing program w i l l  develop the  technology r e l a t e d  t o  s o l i d  motor de\relopment: 
t o  the  poin t  Df demonstrated a p p l i c a b i l i t y  t o  launch veh ic l e s ,  spacecraf t ,  
and a u x i l i a r y  p ropul s ion  use . 

La m e  Sol id  Motor Pr 0 '  i e c t  

The f i r s t  phase of t h i s  program w i l l  be completed i n  e a r l y  calendali: year 
1966. Progmm cont inuat ion w i l l  involve development of the  techno1og:r of 
c r i t i c a l  subsystems. 

Subscale motors of 156" s i z e  w i l l  be used f o r  t e s t i n g  of such subs:Iystems 
as t h r u s t  vec tor  con t ro l ,  f a i l u r e  warning, and abor t  implementation. These 
f ea tu res  . w i l l  u l t ima te ly  be in t eg ra t ed  i n t o  260" s i z e  motor t e s t s .  
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SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY AERONAUTICS P R O G I W  

PROGRAM O B J E C j U E S  AND JUSTIFICATION: 

The primarq. r o l e  of t he  Aeronautics program i s  t o  improve the  e f f i c i ency ,  
u t i l i t y ,  and Zafety of a i r c r a f t .  General ob jec t ives  a re :  (1) t o  provide 
leadership i n  the  generat ion of advanced a i r c r a f t  concepts, (2) t o  seelc 
technological advances needed t o  develop super ior  a i r c r a f t ,  and ( 3 )  to supply 
indus t ry  w i t h  advanced da ta  f o r  the  design of new a i r c r a f t .  The scope of 
t he  NASA aeroriautical  research program includes work i n  aerodynamics , s t r u c t u r e s ,  
ma te r i a l s ,  a i r  breathing propuls ionsand opera t iona l  aspec ts  including s a f e t y ,  
noise, and pi1.cit and a i r c r a f t  in tegra t ion .  These a r e  the  t echn ica l  d i s c i p l i n e s  
t h a t  provide the  da t a  needed f o r  t h e  cons t ruc t ion  of  advanced a i r c r a f t .  
Studies  of these  problems a l s o  poin t  t o  the  most p r o f i t a b l e  paths  f o r  techno- 
log ica l  aclvarices i n  the  future .  For example, t h e  XV-SA fan-in-wing a i r c r a f t  , 
t h e  t i l t -w ing  XC-142A V/STOL t r anspor t ,  and the  v a r i a b l e  sweep concept f o r  
t h e  F7:111 -~ all. appeared seve ra l  years  ago as NASA research concepts having 
g rea t  proniiseq, I n  the  years  between the  f i r s t  i nd ica t ion  of t he  value of t he  
concept arid the  f i r s t  f l i g h t s  of the  vehic les ,  NASA aided i n  the  de t a i l ed  
formulation o € the  concepts and i n  subs t an t i a t ing  the  ove 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  - ~ e h i c l e s  based on these  concepts. 

I n  addi t ion ,  NASA has conducted extensive wind tunnel  tests, sirnulaitor 
programs, and f l i g h t  i nves t iga t ions  using appropr ia te  tes tbed  a i r c r a f t  t o  
s u b s t a n t i a t e  predicted performance and opera t iona l  c h a r a c t e r i s t i c s  of t hese  
vehic les  and t o  a i d  i n  the  so lu t ion  of problems of a developmental nature.  
I n  t h i s  rega:rd, advanced t echn ica l  development i n  support  of m i l i t a r y  and 
c i v i l  a i r c r a f t  procurement continues t o  be conducted. This work i s  pcirfomed 
i n  cooperation *with government-sponsored cont rac tors  a t  the  request  ol' the  
cognizant government agencies. 

Experiinental research and development a i r c r a f t  and engineering tes t  
p i l o t  prof ic iency a i r c r a f t  considered necessary t o  ca r ry  out  and support  
t h e  aeronaut ics  e f f o r t  a r e  included under t h i s  program. 

SUMMARY OF REBURCES REQUIREMENTS: 

(Thousands of Dol la rs )  
1965 1966 1967 - 

Supporting msea rch  and 
technology................... $ 8,163 $10,261 $ 9,000 

X - 1 5  research a i r c r a f t . .  ....... 1 , 425 883 900 
Supersonic transport.. . . . . . . . . .  19 953 14 , 056 14 , 100 
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(Thousands of  Dol la rs )  
1965 1966 1967- 

V/STOL aircraft................ 2,987 2 , 000 5 ,, 000 
Hypersonic ramjet experiment... 2,712 5 , 000 2 <, 000 

9,296 .2,,ooo XB-70 f l i g h t  research program.. --- 
Tota l  

BASIS OF FUNgJEQUIREMENTS: 

Sumortins? Research and Technolow 

The Supporting Research and Technology program i n  Aeronautics i n  Ff 1967 
w i l l  include s tud ie s  d i r ec t ed  toward improvement of subsonic,  supersoiiic, 
and hypersonic a i r c r a f t s  For example, wind tunnel  i nves t iga t ions  of the aero-  
dynamic in t e r f e rence  between engine nace l l e s  and wings a t  high subsonic 
speeds; s tud ies  of new s t r u c t u r a l  design concepts required t o  f a b r i c a t e  
r e l i a b l e  l ightweight  s t r u c t u r e s  s u i t a b l e  f o r  long l i f e t i m e s  under higln tempera- 
t u r e  conditicmo, f o r  supersonic  and hypersonic a i r c r a f t ;  s t u d i e s  of a i r -  
breathing, propulsion cycles  and engine components t o  inc rease  ef  Eiciency and 
permit the  clesign of  e f f i c i e n t  l ightweight  engines f o r  V/STOL a i r c r a f t ,  
supersonic ti-arisport, and hypersonic a i r c r a f t ;  and s t u d i e s  d i r ec t ed  toward 
improving f h g h t  s a f e t y  and increas ing  opera t iona l  f l e x i b i l i t y  of present  
and proposed a i r c r a f t  , espec ia l ly  under adverse o r  "all-weather" f l i g h t  
condi t ions WI- 1 :l be conducted, 

X - 1 5  Research A i r c r a f t  

The X-15 icesearch program, conducted i n  cooperation with t h e  Department 
of Defense, is providing da ta  on manned, maneuverable hypersonic f l ig ,h t .  
The X-15 rernains the  only research c a p a b i l i t y  i n  t h e  world f o r  s tudyjng 
hypersonic :Eli.ght i n  i t s  t r u e  environment. Experimental r e s u l t s  t o  ciate 
have given 1 ~ s : i c  i n s i g h t  i n t o  problems of aerodynamics, s t r u c t u r e s  , propulsion 
and opera t ions  during hypersonic f l i g h t .  Of major importance, t he  X- 15 
r e s u l t s  have given and w i l l  continue t o  g ive  confidence and guidance t o  
research i n  ground based hypersonic research  f a c i l i t i e s  enabling exp1.oration 
i n  depth of many hypersonic f l i g h t  problems. 
f l i g h t  t e s t ,  from June 1959 to  December 1965, t h e  X-15 program not  only has 
contr ibuted t o  t h e  increased confidence of designers  of cu r ren t  high-~~performence 
a i r c r a f t ,  but 'has focused a t t e n t i o n  on the  a reas  which required a d d i t i o n a l  
research.  'The f u t u r e  program w i l l  be d i r ec t ed  toward these  a reas ,  t o  provide 
informatLon f o r  t h e  next  l o g i c a l  s t e p  i n  our  f l i g h t  research program-manned:, 
maneuverable hypersonic c r u i s e  f l i g h t .  

I n  six and one-half years  of 

Supersonic Transport  

NASA's research e f f o r t  and support  f o r  t h e  n a t i o n a l  supersonic  t r imspor t  
(SST) program w i l l  continue i n  1967 a t  about t he  same l e v e l  as i n  FY 1966, 
but with a s u b s t a n t i a l  s h i f t  i n  emphasis. The Federal  Aviat ion Agen:y and 
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i t s  con t r ac to r s  will by then  b e  ca r ry ing  t h e  major a c t i v i t y  i n  prototype 
conf igura t ion  development, s t r u c t u r a l  design, and development of t h e  first- 
genera t ion  engines. 
propulsion systems and m a t e r i a l s  f o r  advanced engines, expand i t s  ope ra t iona l  
research ,  c a r r y  major r e s p o n s i b i l i t y  i n  n o i s e  and sonic boom research  and 
make a v a i l a b l e  its unique f a c i l i t i e s  and t echn ica l  resources  as needed during 
prototype development. 

The NASA w i l l  maintain a major e f f o r t  on advanced 

A l a rge  p a r t  of t h e  requested funds w i l l  be used i n  t h e  f i e l d  of propulsion 
f o r  continuing con t r ac t  research  on engine components and m a t e r i a l s  s t a r t e d  
i n  FY's 1965 and 1966. I n  FY 1967, however, t h e  con t r ac t  program w i l t  be 
reduced and a t  t h e  same time, t h e  in-house e f f o r t  w i l l  be increased t o  
provide research  information requi red  f o r  second-generation SST enginl? 
deve lomen t .  

V/STOL A i r c r a f t  

A major p a r t  of t h e  inc rease  i n  funding i n  FY 1967 w i l l  cover s t u d i e s  of 
a new VTOL reseaarch a i r p l a n e  capable of providing more accu ra t e  inforniation 
on t h e  inEluence of a l l -wea the r  landing opera t ion  c a p a b i l i t y  on t h e  dcsign 
of high-performance t a c t i c a l  V/SUrOL types. 
i n i t i a t e d  t o  determine t h e  c h a r a c t e r i s t i c s  requi red  of such a research  a i r -  
plane, and t o  i d e n t i f y  e x i s t i n g  convent ional  high-performance a i r c r a f t  which 
could be modified t o  provide t h e  v e h i c l e  needed. 
be undertaken t o  determine t h e  e f f ec t iveness  of t h e  modi f ica t ions  proposed. 
Actual  modi f ica t ion  of t h e  e x i s t i n g  vehicle--which t h e  A i r  Force has  iigreed 
t o  provide from i t s  inventory-may begin. 
requirements f o r  p i l o t  d i sp l ays  t o  e f f e c t  s a f e l y  such VTOL a1l-weathe.c landing 
operation, begun i n  FY 1966, w i l l  continue using t h e  NASA B e l l  204B htizlicopter; 
a f l i g h t  i n v e s t i g a t i o n  of an advanced landing-approach a i d  f o r  STOL a t r c r a f t ,  
r e c e n t l y  i n i t i a t e d  using a convent ional  t r a n s p o r t  a i r p l a n e ,  w i l l  be extended 
i n  M 1967 t o  more r e a l i s t i c  approach condi t ions  following procurement of 
a s u i t a b l e  STOL, a i r c r a f t  . 

A f e a s i b i l i t y  study w i l l  he 

Wind tunnel s t u d i e s  w i l l  

Related f l i g h t  s t u d i e s  of t h e  

UDer s o n i  c Ram i e t  Experiment 

A feasibi1.it:y study and design competition is cu r ren t ly  i n  progress between 
t h e  Garrett Corporation, t h e  General E l e c t r i c  Corporation, and t h e  Marquardt 
Corporation t:o determine an optimum conf igura t ion  f o r  a l i q u i d  hydrogen fue led  
ramjet engine capable of being operated between Mach 3 and 8. I n  t h i s  speed 
regime both suhsonic and supersonic combustion systems can be s tudied  using 
a convertib1.e combustion arrangement. 

Upon comp:Lel:ion of t h e  cu r ren t  phase I s t u d i e s ,  an eva lua t ion  w i l l  be 
undertaken t o  s e l e c t  one o r  more of t h e  s tudy  phase con t r ac to r s  t o  continue 
with d e t a i l e d  design, experimental wind tunnel  v e r i f i c a t i o n ,  f a b r i c a t i o n ,  andl 
proof t e s t  o . E  t h e  s e l e c t e d  concepts. 
expected t o  r e q u i r e  29 months f o r  completion. 

This second phase of t h e  prograim i s  
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XB-70 F l i n h t  Research Program 

The NASA, by v i r t u e  of i t s  s t a t u t o r y  r e s p o n s i b i l i t y  f o r  aeronaut ica l  
research and 1:cxhnology wi th in  t h e  United S t a t e s  Government, has  t h e  respon- 
s i b i l i t y  t o  prov/ide the  research  information and advanced technology needed 
f o r  design,, deve:Lopment, cons t ruc t ion ,  and f l i g h t  tests of t h e  prototype 
I; uper sonic  t r anspor t  . 

The use of t h e  USAF XB-70 a i r c r a f t  as a research t o o l  w i l l  be supported 
j o i n t l y  by t h e  USAF and t h e  NASA. It w i l l  provide the  NASA with t h e  a t i i l i t y  
t o  validatle its bas ic  aerodynamic t h e o r i e s  and experimental  r e s u l t s  obtained 
i n  ground f a c i l i t i e s  t o  account f o r ,  as examples, e f f e c t s  of veh ic l e  s i z e  
(Reynolds Number) on sk in  f r i c t i o n  and hea t  t r a n s f e r ,  e f f e c t s  of e1ast:i.c 
s t r u c t u r e  deformation on aerodynamics and the  e f f e c t  of hea t  soak on t h i s  
deformatioin, e f f e c t s  of veh ic l e  i n e r t i a  combined with low damping (high 
a l t i t u d e )  Ion veh ic l e  cont ro l  requirements, e f f e c t  of veh ic l e  s i z e  on sonic  
boom gener<ati(on and propagation, i n l e t  con t ro l  system requirements and many 
others.  A l l  'of these  problems have been and will continue t o  be t h e  subjec t  
of major research e f f o r t s  i n  ana lys i s  and ground based f a c i l i t i e s .  The 
XB-70 program w i l l  provide v i t a l  guidance and assessment of t h e  soundnciss of 
these programs, assur ing  t h a t  major programs such as t h e  supersonic trcinsport 
will proceed on a sound bas is .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

,OFFICE OF TUCKING ANTI DATA ACQUISITION TRACKING AND DATA ACQUISlTION PROGRAM 

.PROGRAM OBJECE&7ES AND JUSTIFICATION: 

The purpose of t h i s  program i s  t o  provide t r ack ing  and da ta  acquisi1:ion 
support  t o  meet t he  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  mutually agreed ,  f o r  p r o j e c t s  
of t he  Department of Defense, o t h e r  government agencies ,  u n i v e r s i t i e s ,  p r i v a t e  
corpora t ions ,  i n t e r n a t i o n a l  organiza t ions ,  and o the r  count r ies  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  spacec ra f t ,  launch 
veh ic l e s ,  sounding rockets  , and research  a i r c r a f t ;  f o r  e a r t h  o r b i t a l  and sub- 
o r b i t a l  missi.cnis , lunar  and p l ane ta ry  missions , and space probes. 

Types of support  provided include t r ack ing  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 veh ic l e s  i n  space,  a c q u i s i t i o n  o f  da ta  from s c i e n t i f i c  exper i -  
ments and on i:he engineer ing performance of  spacec ra f t  and launch veh ic l e  
systems , t:ran:;m:ission of  c o m n d s  from ground s t a t i o n s  t o  spacec ra f t ,  communi-, 
c a t i o n  of information between var ious ground f a c i l i t i e s  and mission cclntrol 
cen te r s  , and processing of t h e  da ta  acquired from t h e  space veh ic l e s .  Without. 
t h i s  vi ta l !  siipport, t h e  NASA space research  program would no t  be p o s s j b l e .  

Tracking and da ta  a c q u i s i t  ion support  i s  provided by a world-wide network 
of  ground s t a t i o n s  ( inc luding  Department of  Defense s t a t i o n s  and instiumented 
s h i p s )  , arid b y  genera l  purpose f a c i l i t i e s  i n  launch a reas .  These s t a t i o n s  a r e  
l inked  toge ther  by a network of ground communications which provides  1:he r e a l -  
t i m e  information necessary f o r  c r i t i c a l  dec is ions .  
provided t o  process  i n t o  meaningful form t h e  l a r g e  amounts o f  da ta  wh:i.ch a r e  
co l l ec t ed  from f l i g h t  p r o j e c t s .  

F a c i l i t i e s  a l s o  a r e  

Tracking (2nd 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 cu r ren t  
missions.  A t  t h e  same time, they  must be augmented t o  meet t h e  requicements 
of missions i n  the  immediate fu tu re .  Concurrently,  planning must pro1:eed f o r  
p r o j e c t s  which are  even f u r t h e r  i n  t h e  f u t u r e ,  and equipment and techniques 
must be developed t o  a s s u r e  a sound technologica l  approach f o r  t h e  su ipo r t  of 
t h e  more complex mission requirements of t h e  next  generat ion.  

IU) 65 



SUMMARY OF R&@URCES REQU IREMENTS : 
(Thousands of DolLars) 

1965 1966 -I 1967 , 

Operations, .................... $95 254 $129 600 $199,000 
Equipment ..................... 144 482 87,665 66,500 

technolclgy .................. 13.500 13.800 -, 13.800. 
Supporting research  and 

T o t a l  ....................... $25- $231.065 

BASIS OF FUNi EpQUIREMENTS: 

OP e ra  t ions  

Funds a r e  requi red  f o r  t he  opera t ion  and maintenance of t h e  world-wide 
t racking  and da ta  a c q u i s i t i o n  f a c i l i t i e s .  The FY 1967 operati.on program 
r e f l e c t s  the support  requi red  f o r  t h e  more complex unmanned f l i g h t  missions 
and the  suppclrt f o r  t h e  increas ing  a c t i v i t y  i n  t h e  manned space Elight 
program. New clnd augmented f a c i l i t i e s ,  including sh ips  and a i r c r a f t  a r e  
becoming operat  i ona l  with corresponding inc rease  i n  communicat.ions requi re -  
ments. Increase  i n  personnel and a d d i t i o n a l  l o g i s t i c  support  must be provided 
t o  opera te  and maintain t h e  new f a c i l i t i e s  and equipment. 

Equipment 

The track.j.ng and da ta  a c q u i s i t i o n  support  requirements f o r  fort.hcoming 
f l i g h t s  e s t a b l i s h  t h e  equipments t h a t  must be procured and t h e  f a c i l i t i e s  
t h a t  must be  modified. The E'Y 1967 funds f o r  t h i s  purpose r e f l ec t .  a decrease 
mainly due t o  p r i o r  years '  funding of t h e  major por t ion  of t h e  Apollo r equ i r e -  
ments. Procurements t o  meet nlanned space f l i g h t  requirements will.  cont inue 
i n  FY 19617, a s  wel l  as procurement of equipments requi red  f o r  the  su rpor t  
of fu tu re  urirnarined missions.  

Supportinn Research and Technolopy 

Supporting Research and Technology is t h e  a c t i v i t y  whereby advanced systems, 
comp0nent.s mid techniques arc: developed and are then used t o  implement t h e  
var ious  networks to m e e t  the requirements of new f l i g h t  p ro jec t s .  Thle pro- 
gram f o r  FY 1.967 w i l l  emphasize improvements for increas ing  t h e  r e l i a b i l i t y  
and 1ifet.ime of e x i s t i n g  systems and f o r  determining techniques for e f f ic i . en t  
u t i l i z a t i o n  of these  systems t o  m e e t  upcoming requirements.  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY 

TECHNOLOGY UTIL IZATION PROGRAM 

PROGRAM OBJEC'EUES AND JUSTIFICATION: 

The pr  i i n a r y  ob jec t ive  of t h e  Technology U t i l i z a t i o n  program i s  t o  provide 
f o r  t h e  widest  p r a c t i c a b l e  and appropr ia te  disseminat ion t o  indus t ry  oE 
information concerning NASA a c t i v i t i e s  and r e s u l t s  which appear to h a w  
i n d u s t r i a l  app l i ca t ions  p o t e n t i a l .  
p ro j ec t s  to study and eva lua te  those  f a c t o r s  which w i l l  improve 011s un ler -  
s tanding of t h e  impl ica t ions  of t h e  space program. 

Technology U t i l i z a t i o n  a l s o  iricludt?s 

SUMMARY OF RESIJRCES REQUIREMENTS: 
(Thousands of Dol la rs )  

19167 --- 1965 19 66 

I d e n t i f i c a t i o n  ................ $1,235 $1,220 $1,165 
Evaluat ion .................... 645 680 650 
Dissemination ................. 1,970 2,000 2 , 085 
Analysis ...................... 9 00 850 -,- 900 

T o t a l  ....................... $4.750 $4.750 $4.800 
-I 

I d e n t i f i c a t i o n  

The I d e n t i f i c a t i o n  e f f o r t  is  c a r r i e d  out  by s p e c i a l  personnel  who search 
for  i deas ,  in.riovations, processes  and techniques which appear t o  have p o t e n t i a l  
f o r  non-aerospace a p p l i c a t i o n  and r e p o r t  them quickly t o  NASA Headquarters.  
The I d e n t i f i c a t i o n  e f f o r t  a l s o  includes t h e  i d e n t i f i c a t i o n  of incremental  
advances i n  technology. Research i n s t i t u t e s ,  u n i v e r s i t i e s  and p r i v a t e  
companies i d e n t i f y  these  incremental  advances i n  technology by reviewing 
broad a r e a s  of space research  and developing s t a t e -o f - the -a r t  surmnaries 
c a l l e d  Tec.hno;.ogy Surveys. 
l e v e l  during IT 1966 and FY 1967. 

This program w i l l  be continued a t  about: t h e  same 

Eva h a t  ion 

The tec;hnj.c:a!t information repor ted  t o  Headquarters is  forwarded t o  a group 
o f  Kesearc:h 1:iist:itutes and evaluated f o r  novel ty ,  t echn ica l  f e a s i b i l i t y  and 
relevance t o  non-aerospace indus t ry .  The product of  t h i s  eva lua t ion  is  a flow 
of new i t e m s  ~ processes  and techniques having non-aerospace p o t e n t i a l ,  These 

RI:) 67 
79'3-467 0 - 65 - I1 



products a r e  1:hen made t h e  sub jec t  of one of s e v e r a l  publ ica t ions :  Tech Br i e f s ,  
Technology U t i l i z a t i o n  Notes,  o r  Technology U t i l i z a t i o n  Handbooks. Although 
t h e  cur ren t  erm?hasis on new technology r epor t ing  i s  expected t o  increaEe t h e  
r a t e  of documents coming i n t o  t h e  system, t h e  funding requested f o r  N 1967 
w i l l  permit cont inua t ion  of t h i s  eva lua t ion  e f f o r t  a t  about t h e  same lcwel a s  
fo r  N 1966 arid :FY 1965. 

T) i s s emina t ion  

Disseminat.im a c t i v i t i e s  a r e  focused on exp lo i t i ng  t h e  normal channcls of  
communication t h a t  a r e  i n  ex is tence  o r  which can be developed. Two genera l  
techniques of dissemination a r e  employed, The f i r s t  i s  by mail ing 1ist:s 
cons i s t ing  of over 8,000 i n d u s t r i a l  companies and ind iv idua l s  who rece:.ve 
information i n  some  cases  on a l l  Technology U t i l i z a t i o n  pub l i ca t ions ,  and i n  
o the r s  onl:y those i n  t h e i r  t echn ica l  a r eas  of i n t e r e s t .  The second foi-m of 
disseminat ion i s  through experimental  reg iona l  disseminat ion cen te r s .  F i s c a l  
Year 1967 Eunds w i l l  be used t o  support  cu r ren t  programs a t  t hese  Centers with 
appropr ia te  modif icat ions and improvements; and a l s o  provide support  f o r  
s eve ra l  p i l o t  p r o j e c t s  with o ther  agencies .  I n  add i t ion ,  two new experimental  
disseminat ion cen te r s  a r e  planned. 

Ana l v s  i s  

I n  recogni t ion  of  t h e  much broader impact of NASA programs than siml)ly 
t h a t  of a m a j o r  one i n  advancing sc ience  and technology, support  is gkren t o  
(a study program t o  analyze t h e  impact of t h e  space program on t h e  reg iona l  
<and l o c a l  economy, and on i n d u s t r i e s ,  p r i v a t e  i n s t i t u t i o n s  and d i f f e re l i t  
types of manpower. The p r i n c i p a l  a i m  here  i s  t o  have researchers  a s s i s t  i n  
cha rac t e r i z ing  N A S A ' s  impact a s  i t  has a f f e c t e d  t h e i r  regions and t o  develop 
,analyses which lead t o  cons idera t ion  of improved p o l i c i e s  wi th in  t.he 
c o n s t r a i n t s  of e x i s t i n g  l e g i s l a t i o n .  

A recogni t ion  of the  need t o  so lve  c r i t i c a l  management problems and possib1,)r 
t o  develop wholly new techniques foz managing such a l a r g e  and complex 
Research a n d  Development e n t e r p r i s e  a s  t h e  NASA l e d  t o  t h e  support: of study 
a reas  t h a t  include the  organiza t ion  and management of l a rge  R&D projecizs, t h e  
d i v e r s i f i e d  r o l e s  of t h e  research  d i r e c t o r ,  t h e  government-industry co i t r ac t in i ;  
system, condi t ions  under which t h e  t r a n s f e r  of new technology takes  p la ice  i n  
t h e  economy, and top level po l i cy  and decision-making i n  l a r g e  R&D organiza t ions  
During FY 1967 NASA w i l l  continue t o  support  a modest program of research  on 
such management , '3 r e a s ,  

RI, 68 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION BILL 

CONSTRUCTION OF FACILITIES 

For atlv:iircc~ plmiiing, tl(tsign, and constriiction of facilities for 
thc, Sationit1 A(,roirnritics :ind Spuccb Administration and for the 
:icqiiihitioii or coiitlc~iiiiintloii of real propcxrty, as :uithorIzcd by law, 
[StiO,OOO,OOO] %201,.500,000, to rvmain available iintll cxpc.nd(d. 
(42 I -.S.C. 24.51, et aeq. ,  50 1J.S.C. 161-160, 511-515; Independent 
0ffic.u.s . Ipp~oprzci t ion .let, 1986; addatzonal aicthoriziny l e g ~ s l a l ~ o r ~  
lo he p ~ o p o s e t l . )  
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CONSTRUCTION OF FACILITIES 

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

10 Total....................... 

Financing: 
2 1  Unobligated balance a v a i l a b l e ,  

s t a r t  of yea r ,  f o r  completion 
of p r i o r  year  budget plans..,. 

22 Unobligated balance t r ans fe r r ed  
from "Research and development" 
(73 S t a t .  439, 74 S t a t ,  436, 
75 S ta t .  355, 77 Stat .  439 
and 78 S ta t .  658).... ......... 

Reprogramming t o  o r  from p r i o r  
year  budget plans ............. 

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

New o b l i g a t i o n a l  au thor i ty . .  

New obl iga  ti ona 1 au thor i ty  : 
40 Appropriation................... 
42 Transferred from "Research and 

development" (78 S t a t ,  658). .. 
43 Appropriation ( a d j u s t e d ) , , , .  

cl m 
w 

1965 

261,107 

....... 

-354 

5,673 

....... 
266,426 

262,880 

3,545 

266,426 

iudge t Plan 

1966 

59,587 

....... 

....... 
413 

....... 
60,000 

....... 
60,000 

1967 _ _  - 

101,500 

....... 

....... 

....... 

....... 
101,500 

101,500 

....... 
101,500 

c o s t s  t o  

._ 1965 

523,444 

-544,791 

-5,719 

....... 
29 3,492 

266,426 

262,880 

3,545 

266,426 

:h i s  approp 

1966 

338,532 

-293,492 

-24,486 

....... 
39,446 

60,000 

60,000 

....... 
60,000 

. a t ion  

1967 

116,000 

-39,446 

....... 

....... 
24,946 

1.0 1,500 

101,500 

....... 
io  i ,500 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

--- SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION - 

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

F i s c a l  Year F i s c a l  Year 
Loca t i c a  1965 1966 ---- 

A m e s  Research Center. , .  ........ 
Elec t ron ic s  Re search Center..  .. 
Goddard Space F l i g h t  Center.... 
Jet Propulsiolri laboratory. .  .... 
John F. Kennedy Space Center,  

NASA..................... .... 
Langley Research Center..  ...... 
Lewis Research Center.. ........ 
Manned Spacecraf t  Center....... 
Marshall  Space F l i g h t  Center.. . 
Michoud Assemh 1y F a c i l i t y  ...... 
Miss i s s ipp i  Test:  Fac i l i t y . .  .... 
Various Locati oris.. ............ 
Wallops Station................ 
F a c i l i t y  Planxdng and Design.. . 

$5,668 
10,000 
2,314 
3,582 

88,618 
3,640 

7 70 
23,907 

6,450 
58,891 
33,114 
1,699 
10,000 

12,454 

$2,749 
5,000 
2,400 

7,782 
8,250 

867 
4,180 
2,309 

285 

20,183 
1,048 
2,624 

1,910 

.................. Tota l  Plan. $59.587 $261.107 

F i s c a l  Year 
1967 --- 

--- 
$10,000 

7 10 
3 50 

37,876 
6,100 
16,000 
13,800 

58 1 
700 

1,700 
6,478 
20 5 

7,000 - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 
( D O l l O i S  t i i  thoussids,! 

I I n r A T l Q N  QC I N g T A L L A T l Q N  I NEAREST C I T Y  I t"c??!ZA??? pD"Ge!.Y "FF!CE I CnlJ U T V 
I I I - - -  N A S A  iH:TALiAT:=:: 

I I 
, FOR ::<fTAiLAT:3:; Advanced 1 

j ec t s  managed a t  Ames and elsewhere. 

Ames Research Center Research & Technolopy I Moffett Field,  C a 1 i t . j  Santa Ciara j nountain view 
INSTALLATION MISSION PERSONNEL STRENGTH I F Y  is65 1 FY is66 I FY i s  67 1 

TOTAL LAND 226 

$ 175,016.0 TOTAL CAPITAL INVESTMENT5 
[Including NASA-Omed Lsna (as  of June 30, 19 ) 

FY '1967 
(Es tImate4  PROJECT L I N E  I T E M  

F U T U R E  YEARS 
( E a t h a t e a  

COGNIZANT 
O F F I C E  

F Y  1 9 5 9 T H R U  
C U R R E N T  YEAR 

ALL OTHER PROJECTS 

NASA FORM io29 (REV.  JUN 651 PREVIOUS EDITIONS A R E  OBSOLETE. NASA FORM io29 (REV.  JUN 651 PREVIOUS EDITIONS A R E  OBSOLETE. 

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

* inc iuaes work in process .  



N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION MISSION The mission of the Electronics Research, P E R S O N N E L  S T R E N G T H  

Center i s  t o  increase the agency's capabili ty i n  space , NASA PERSONNEL ( E n d o f  Year) 
electronics by providing the knowledge and advanced CONTRACTOR A N D O T H E R P E R S O N N E L  

technology needed t o  overcome deficiencies i n  e lectronic  , TOTAL ALL PERSONNEL 

FY 1965 FY 1966 FY 19 67  
2 50 550 1000 
-0 - -0 - 40 
250 550 1040 

systems and components. The Center organizes. manages. I A N O  

_ _ _ _ _ ~  ______ _ _ _ ~  ___ ____ _____ 

PROJECT LINE I T E M  

Space Guidance / Op t i c a l  Communications Labor a t  ory 
Qua 1 i f  i cat  ions and S t and a r d  s / E  l e  c t r oni c Components 

Center Support Fac i l i t i es  (Phase 111) 
Laboratory 

NO. ACRES 

ALL OTHER PROJECTS 

v V I .  

and conducts a comprehensive program of basic and applied 

point fo r  national space electronics research , coordinat- 
ing nationwide research e f for t s  and sponsoring electronic:; 
research conducted by industry, univers i t ies ,  and private 

space e l e c t r o n i c s  research, It a l so  provides a focal 

ins t i tu t ions .  

TOTALS 

NASA FORM 1029 ( R E V .  JUN 65:  

Includes n o r k  i n  p r o c e s s .  
PREVICUS EE:T!ONS ARE OBSGLETE.  

- 1 

NASA-OWNED - 
OTHER GOVERNMENT AGENCY-OWNED I 
NON-FEDERAL (Leases,  easements) - 

TOTAL LAND - 
TOTAL CAPITAL INVESTMENT* 

- 

s (Including NASA-Owned Land) (80 of June 30, 19 65 ) - 
~~ 

COGNIZANT 
O F F I C E  

ART 

ART 
ART 

___r. . .,. . 
. . 

F Y  1 9-63 T H RU 
C U R R E N T  YEA6 

~ 

624 

140 
130 

18,006 

18,900 

F Y ' l 9  67 
(Eatimated) 

4,954 

3,046 
2,000 

F U T U R E  YEARS 
(Estimated) 

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

5,578 

3,186 
2,130 



N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 

(Dollars in thousandsj 

I N S T A L L A T I O N  MISSION PERSONNEL STRENGTH F Y  1965 F Y  19 66 
669 618 This Center conducts research i n  and evaluates problems ' -CONTRACTOR AND PERSONNEL 191 220 
860 838 

NASA PERSONNEL (End Of Year) 

F Y  19 67 
6 10 
240 
850 

PROJECT L I N E  I T E M  

of manned f l i g h t ,  both within and outside the atmosphere. 
The work includes problems of takeoff and landing, low- 

TOTAL ALL PERSONNEL 

L A N D  

N AS A-OW N E D  
speed f l i g h t ,  supersonic and hypersonic f l i g h t ,  and 
reentry t o  verify predicted character is t ics  and t o  

OTHER GOVERNMENT AGENCY-OWNED ident i fy  unexpected problems i n  actual f l igh t .  
NON-FEDERAL (Leeaea ,  easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENV 
(Inchdin8 NASA-Omed Lmd)  (as  of Jme  30, 1965 ) 

COGNIZANT 
O F F I C E  

NO. ACRES -- 
218 

218 
-- 

$ 31,398.0 

F Y  1 9 5 9 T H R U  
CURRENT Y E A R  

F Y  19 67 
(Estimated) 

N A S A  FORM 1029 (REV. I U N  651 PREVIOUS EDITIONS ARE OBSOLETE. 

Includes work In proc - s s .  

F U T U R E  YEARS 
( E s t h e t e 4  

T O T A L  
A L L  YEARS 
(Es t lmeted)  



N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 
(Dollars in thousandsj 

I N S T A L L A T I O N  MISSION - PERSONNEL STRENGTH 

This Center is responsible for  complete development of NASA PERSONNEL (Endof Year) 

unmanned sounding rockets and orbit ing spacecraft CONTRACTOR A N O O T H E R  PERSONNEL 

experiments i n  basic and applied science. The work TOTAL ALL PERSONNEL 

i NEAREST ‘ITY 

I COGNIZANT PROGRAM OFFICE I LOCATION O F  I N S T A L L A T I O N  :! ! y 9 T L 1- L A  TlcU 
FOR INST L L A T I O N  

C.c&lard Space Flight !Space Science and 1 
FY 1965 F Y  1966 FY 1967 
3782 3625 380 7 
2306 2712 2869 
6088 6337 6676 

covers s c i en t i f i c  s a t e l l i t e s ,  and communications and L A N D  

weather s a t e l l i t e s  which orbi t  i n  c i s  lunar space (region NASA-OWNED 

between the ear th  and the moon). In addition, the OTHER GOVERNMENT AGENCY-OWNED 

Center manages NASA‘s Delta rocket and two world-wide NON-FEDERAL (Leases, easements) 

tracking, data acquisition and data  reduction networks. ’ TOTAL LAND 

TOTAL CAPITAL INVESTMEN 
(Including NASA-Omed Land) (as of June 30, 19 F 5 ) 

PROJECT L I N E  ITEM 

NO. ACRES 

554 
650 
3 

1,207 

$ l97,236 -0  

Forty-Foot Antenna Test Bed 

0 w 
W 

~ 

ALL OTHER PROJECTS 
~~ ~ 

TOTALS 
~. . 

NASA FORM 1029 (REV. JUN 65! 

Includes  work in process. 
PREVIOUS EDITIONS ARE OBSOLETE.  

COGNIZANT 
O F F I C E  

TDA 

F Y  1 9 5 9 T H R U  
C U R R E N T Y E A R  

10 .o 

82,227.6 

82,237.6 

FY 19 67 
(Estimate4 

710.0 

FUTURE YEARS 
(Estimated) 

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

720.0 



INSTALLATION MISSION 

The Je t  Propulsion Laboratory (JPL) is  a government-owned 
research and development f a c i l i t y ,  operated by the 
California I n s t i t u t e  of Technology under a contract with 

Laboratory carr ies  out research programs and unmanned 
lunar and planetary space projects for  NASA, and 
conceives and executes advanced development and experi- 
mental engineering investigations t o  fur ther  the 
technology required for  the nation's space program. 

the National Aeronautics and Space Administration. The 

PROJECT L I N E  ITEM 

P E R S O N N E L  S T R E N G T H  FY 1965 FY 1966 FY 19 67 
?-PERSONNEL (End of Year) 3998 4250 4250 

C O N T R A C T O R A N D O T H E R P E R S O N N E L  932 1061 1173 
TOTAL ALL PERSONNEL 4930 5311 5423 

LAND NO. ACRES 

NASA-OWNED 145.9 

25.8 NON-FEDERAL (Leasee ,  eaaanmte) 

171.7 

I OTHER GOVERNMENT AGENCY-OWNED -- 
TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Owned Land) ( e a  of June 30, 19 65 ) $128,17 7.2 

Uti l i t ies  Instal la t ions 

FUTURE YEARS 
(Eatlmared) 

COGNIZANT 
O F F I C E  

ALL T O T A L  YEARS 
(Eetlmated) 

SSA 

0 w 
w 
0 

ALL OTHER PROJECTS 

N A S A  FORM 1029 IREV.  JUN 651 

l n c l u d e c  work rn process .  
PREVIOUS EDITIONS ARE OBSOLETE 

F Y  169 THRU 
C U R R E N T Y E A R  

3,308 

FY 1967 
( E  e rima led) 

350 

I 



INSTALLATION MISSION 

The Center conducts overall planning and supervision of 
P E R S O N N E L  S T R E N G T H  I F Y  1965 I F Y  19 66 I F Y  19 67 

N A S A  PERSONNEL (Endof Year) I 2491 I 2666 I 2796 
the integration, t e s t ,  checkout, and launch of NASA 
space vehicle systems a t  the Eastern T e s t  Range (ETR) 
and Merritt Island, and provides support services for 

CONTRACTOR AND OTHER PERSONNEL I 8192 13847 I 14535 
TOTALALLPERSONNEL 1 106.83 16513 1 17331 

NO. ACRES LAND 

PROJECT L I N E  I T E M  

a l l  NASA elements iocated i n  the area. 

Launch Complex 39 
Extension to  Central Supply Complex 
Addition t o  KSC Headquarters Building 
U t i l i t y  Installations - M I L A  
Modifications t o  Launch Complex 17 
Modifications to  Launch Complex 12  

NASA-OWNED 84.305 

ALL OTHER PROJECTS 

TOTALS 

NASA FORM 1029 (REV. JUN 65) 

* I n c l u d e s  work  Ln process .  

PREVIOUS EDITIONS ARE OBSOLETE.  

NON-FEDERAL (Leases ,  easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Owned Land) (as  of June 30, 1565 ) 

COGNIZANT 
O F F I C E  

3,351 - 
87.777 

d 561,762.0 

MSF 
MSF 
MSF 
MSF 
SSA 
S SA 

F Y  1 9 6 1 T H R U  
C U R R E N T Y E A R  

418,435.9 
5,857.0 
9,097.5 

179 .O 
1,921 .O 
1,283.0 

388.. 359.6 

825,133 .O 

FY i s  67 
(Est imated)  

29,500 .O 
600 .O 

3,500.0 
2,897.0 

740 .O 
639 .O 

37,876 .O 

FUTURE YEARS 
(Est imated)  

- - 
- 
- 

6,000 .O 
5,000 .O 

T O T A L  
A L L  YEARS 
(Eetimated) 

447,935.9 
6,457 .O 

12,597.5 
3,076.0 
8,661.0 
6,922 .O 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 

(Doiiars in thousandsj 

j NEAREST C I T Y  

-- 1 Hampton, Virginia 
I COUNTY 

NASA INSTALLATION i COGNIZANT PROGRAM WFFlCE i LUCATlON U F  INSTALLATION 

Idvanced I 
I Research & Technology I Langley AFB 

I FOR I N S T A L L A T I O  Langley Res ear  ch 
Center 

technical base for  such missions as: (1) Manned and NASA PERSONNEL (End Of Year) I 4374 I 4304 I 4249 
PERSONNEL STRENGTH I F Y  1965 \ F Y  1966 JFY 1967 . INSTALLATION The LRC undertakes research t o  provide a 

CONTRACTOR A N D O T H E R P E R S O N N E L  
. -  

unmanned exploration of space; (2) Improvement of per- 
formance and u t i l i t y  of airborne f l i gh t .  The Center 
plans, develops and operates necessary f a c i l i t i e s ;  
generates new and advanced concepts; provides research 
advice and assistance t o  other branches of the Government; 
disseminates s c i e n t i f i c  and technical information; 
searches fo r  and ident i f ies  potent ia l  industr ia l  applica- 
tions involved i n  the course of research. 

477 I 544 I 587 

PROJECT L I N E  I T E M  

LAND 

NASA-OWN E D  

OTHER GOVERNMENT AGENCY-OWNED 

NON-FEDERAL (Leases ,  easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Omed Land) ( a n  of June 30, 19 65 ) 

Reactive Chemical Distribution Area 
V/STOL Transit ion Research Wind Tunnel 

4836 

5 40 
3619 

1 7  
4176 

$ 276,178 

c, 
rrl 

h3 
7 

ALL OTHER PROJECTS 

TOTALS 
~~ 

NASA FORM 1029 (REV.  JUN 651 PREVIOUS EDITIONS ARE OBSOLETE. 

* Includes work cn process. 

COGNIZANT 
O F F I C E  

ART 
ART 

F Y  l 9 5 9 T H R U  
CURRENT YEAR 

74 
548 

65.264 

65,886 

FY 19 67 
(Estfmated) 

1,089 
5,011 

F U T U R E  YEARS 
(Estimated) 

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

1 , 163 
5,559 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 
(Dollars in thousandsj 

N E A R C T  C I T Y  

Cleveland 
NASA INbTALLA I l O N  i COGNIZANT PROGRAM O F F I C E  LOCATION OF INSTALLATION I FOR INSTALLATION 

Advanced I Cleveland. Ohio- , 

generation. Basic and applied research is  conducted in- 
house on materials and metallurgy; cryogenic and l iquid- 
me t a l  heat -trans f e r  f luids  ; pumps and turbines ; combus - 
t ion  processes, propellants, tankage, injectors ,  
chambers, and nozzles; system control dynamics; plasmas 
and magnetohydrodynamics; space meteoroid damage and 
zero-gravity effects .  The Center maintains technical 
management of NASA contracts on chemical and e l ec t r i c  

including the Centaur and Agena engine programs. 

PROJECT L I N E  I T E M  

Expansion of Propulsion Systems Laboratory for 
Supers onic Res ear ch (C l e  ve land) 

Ins ta l la t ion  of Equipment a t  Hydrogen Heat Transfer 
Fac i l i ty  fo r  Hypersonic Propulsion Research 
(Plum Brook) 

- 
ALL OTHER PROJECTS 

TOTALS 
~~ 

NASA FORM 1029 (REV.  JUN 65)  PREVIOUS EDITIONS ARE OBSOLETE. 

I 
COGNIZANT 

O F F I C E  

ART 

ART 

F Y  1 9 5 9 T H R U  
CURRENT YEAR 

700 

197 

91,228 

92,125 

F Y ' l 9  67 
CEstirnated) 

14,000 

2,000 

F U T U R E  YEARS 
(Eatirnated) 

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

14,700 

2,197 

l/ Includes Plum Brook Stat ion a t  Sandusky, Ohio. * Includes Work in process .  - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 

(Doiiarb in ihuusunds) 

.or. ---I C...., I RL-nLa I ..I I 1 
1 --r...-...- ----I... ^ r r l C r  I I -*...,*.a Lr ,.IC..., I ....A. I I LL......" 

I Houston 
i CI"uR' ' I 

N A S A  I n S T A i i A T i O H  ~ " W R I L I I R  8 cnwwnnm "T r l r L  I L W C -  I I",. "r ,,.a I -LLn I I",. 

Manned Spacecraft i - - -  

Center 1 Manned Space Fl ight  1 Houston. Texas 
INSTALLATION MISSION PERSONNEL STRENGTH / F Y  1965 I F Y  1966 I FY 1967 

1 Harris 
I run INSTALLATIUN 

I 

The Manned Spacecraft Center has as i t s  pr imary  mission 
NASA PERSONNEL (End Of Year) 

C O N T R A C T O R A N D O T H E R  PERSONNEL 

TOTAL ALL PERSONNEL 

4866 4431 4928 
3112 5078 5366 
7 1 nnnii in212 , ----- 

PROJECT L I N E  I T E M  

NON-FEDERAL (Leases .  easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT 
(Including NASA-Owned Land) (aa of Jme 30, 19 65 ) 

Lunar Sample Receiving Laboratory 
Fl ight  C r e w  Training Fac i l i ty  
Engineering Building 
Center Support Fac i l i t i e s  

1600 

$ 241,093.5 

ALL OTHER PROJECTS 

TOTALS 
~~~ ~ 

NASA FORM 1029 (REV.  JUN 651 - Includes work Ln p r o c e s s .  
PREVIOUS EDITIONS ARE OBSOLETE. 

~~~ 

COGNIZANT 
O F F I C E  

MSF 
MSF 
MSF 
MSF 

FY 1 9 6 2 ~ ~ ~ ~  
CURRENT YEAR 

495 
60 

145 
56 

85,659 

86,415 

FY 19 67 
(Eaffmafed) 

9,100 
1,100 
2,600 
1,000 

F U T U R E  YEARS 
(Eafirneted) 

T O T A L  
A L L  YEARS 
(Eatlmefed) 

9,595 
1,160 
2,745 
1,056 



NATiONii AERONAuTiCS AND ADMiNijTRATiON 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 

(Do!!ars in !hnusmds,l 

I N S T A L L A T I O N  MISSION P E R S O N N E L  S T R E N G T H  FY 1965 F Y  1966 
The mission of the Marshall Space Fl ight  Center i s  t o  NASA PERSONNEL ( E n d o f  Yeer) 7431 7071 

5588 5381 
f o r  Manned Space Flight programs, The Center a l so  TOTALALLPERSONNEL 13019 1245% 
develop launch vehicles, engines and vehicle sys tern C O N T R A C T O R A N D O T H E R  PERSONNEL 

FY 1967 
6975 
5335 

12310 

PROJECT L I N E  ITEM 

performs advanced studies and research i n  the general LAND 

f i e l d  of astronautics. NASA-OWN E D  

OTHER GOVERNMENT AGENCY-OWNED 

Hazardous Operations Laboratory Addition 

NO. ACRES 

797 

COGNIZANT 
O F F I C E  

- TOTAL LAND 

TOTAL CAPITAL INVESTMENT* 
(Including NASA-Owned Land) (as of J m e  30, 19 65 ) 

MSF 

1861 

$319,555 

F Y  1961 THRU 
CURRENT YEAR 

691 

(Estimated) FY 1967 

581 

F U T U R E  YEARS 
(Ea t lme ted )  

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

1,272 
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I N S T A L L A T I O N  MISSION 

The mission of the Mississippi T e s t  Fac i l i ty  i s  the 
s t a t i c  test f i r i n g  of large vehicle stages and 
propulsion systems. 

PERSONNEL STRENGTH FY 1965 FY 1966 FY i s 6 7  
43 120 120 

1729 3440 2513 
TOTAL ALL PERSONNEL 17 7 2 3560 2633 

NASA PERSONNEL (End Of Year)  

CONTRACTOR AND OTHER PERSONNEL 

LAND NO. ACRES 

PROJECT L I N E  I T E M  

NON-FEDERAL ( L e a s e e ,  eaaements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT* 
(Including NASA-Omsd Land) ( a s  of June 30, 19 65 ) 

Fac i l i t i e s  t o  Support S-IC and S - I 1  T e s t  Program 

1 1 7  9 874 
138.870 

d 164,854 

COGNIZANT 
O F F I C E  

i 
NASA FORM 1029 (REV.  JUN 65)  

* I n c l u d e s  work I n  process .  
PREVIOUS EDITIONS ARE OBSOLETE.  

F Y  1 9 6 3 T H R U  FY 19 67 
C U R R E N T  YEAR (Estimated) 

F U T U R E  YEARS 
(Est imated)  

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

135,055 



N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

I N S T A L L A T I O N  MISSION P E R S O N N E L  S T R E N G T H  FY is65 FY i s  66 

covers two broad areas: (1) Representing NASA, i n  i t s  ' CONTRACTOR AND OTHER PERSONNEL 106 - 
relationships with the Western Test Range, including TOTAL ALL PERSONNEL 128 - 
The mission of the Pac i f ic  Launch Operations Office NASA PERSONNEL ( E n d o f  Year) 22 - 

FISCAL YEAR 19 67 BUDGET ESTIMATES 

FY i s  67 - 
- - 

(Dollars in thousandsj 

negotiating for  and coordinating the use of range servicc2.s L A N D  

and f a c i l i t i e s  t o  support requirements developed by NASA NASA-OWNED 

Centers or by local project  representatives; and (2) OTHERGOVERNMENT AGENCY-OWNED 

Providing or arranging f o r  administrative , log is t ic ,  and I NON-FEDERAL (Leases,  easementa) 
technical support fo r  NASA programs and projects a t  the . TOTAL LAND 
Western Test Range. 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Owned Land) ( a s  of June 30. 19 65 ) 

NO. ACRES - - - 
$ 1,187 

P R O J E C T  L I N E  I T E M  
I COGNIZANT FY 1955)THRU 

O F F I C E  1 CURRENT YEAR 

I I 
i I 

FY 19 67 
(Estimated) 

FUTURE YEARS ALL  T O T A L  YEARS 

(Estimated) (Estimated) 

ALL OTHER PROJECTS 

NASA FORM 1029 (REV. JUN 65) 

+ Includes work in process. 
PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 19 67  BUDGET ESTIMATES 

(Dollars rn thousandsj 

NEAREST C I T Y  NASA INSTALLATION I COGNIZANT PROGRAM O F F I C E  I LOCATION O F  INSTALLATION I COUNTY 
FOR INSTALLATION 

The mission of the Nuclear Rocket Development Stat ion 
(NRDS) i s  t o  provide a s i t e  fo r  ground s t a t i c  tes t ing 
of the reactors,  engines, and eventually, vehicles 
associated with nuclear rocket development. 

N ON- F E DER A L (Lasses ,  eesern an Is) I 
TOTAL LAND 

TOTAL CAPITAL INVESTMENT* 
Uncluding NASA-Ormed Len@ (as of June 30, 1 6 5  ) 

90,000 

s 15,194 

~~ ~ 

PROJECT L I N E  I T E M  

- 1/ By agreement between AEC and NASA of February 1962,  
the AEC's Nevada T e s t  S i te .  

FY '19 67 
(Estimate4 

as a 90,000 

FUTURE YEARS 
(Estirnsteg 

acre s i t e  

COGNIZANT 
O F F I C E  

the NRDS wa 

FY 1 9 5 9 ~ ~ ~ ~  
CURRENT YEAR 

establish€ 

u3 
ALL OTHER PROJECTS 

NASA FORM 1029 ( R E V  JUN 651 PREVIOUS EDITIONS ARE OBSOLETE 

* Includes work in process .  

T O T A L  
A L L  YEARS 
(Estirns ted) 

carved out 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INST'ALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 
(Eollars in thousmdsj 

i NEAREST =ITY 

NASA i b i S i A i i A i i O N  i C O t N i Z A N T  ~ i i ~ ~ i i ~ i * i  G i i i C E  i i G C A T i G N  6 i  i M S T A L i A S i O N  FUH IN5 A LATION pace Sckence and lEas te rn  Shore 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Owned Land) (sa of June 30, 1965 ) 

Wallops Stat ion hpp l icat ions ]of Virginia I Accomack I Salisbury, Maryland 
I PERSONNEL S T R E N G T H  I F Y  1 9 6 5  I F Y  1 9 6 6  I F Y  1 9 6 7  

INSTALLATION MISSION 

$ 75 9 323 

The basic  mission of the Station is t o  p repa re ,  assemble, 
and launch sc i en t i f i c  experiments, achieve the desired 
posit ion,  and velocity i n  space, track and acquire and 
record the data  sought. These data a re  processed, 
analyzed, and reduced t o  meaningful form. 

530 I 5 30 NASA PERSONNEL (End of Year) 

I C O N T R A C T O R A N D O T H E R P E R S O N N E L  I 7 5 6  I 355 I 6?n , - - .  , --- , . -- 
TOTALALLPERSONNEL I 809 1 885 I w,n 

i LAND I NO. ACRES 

I NASA-OWNED I 6 .561  
I OTHERGOVERNMENTAGENCY-OWNED I - 
I NON-FEDERAL <Leases. eaaementa) I 9 - ~-~ _ ,  I . 

TOTAL LAND I 6,570 
I 

PROJECT L I N E  ITEM 

Rocket Storage Magazine 

COGNIZANT 
O F F I C E  

SSA 

I 

ALL OTHER PROJECTS 

TOTALS 1 
L.- 

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE. 

- 2 15 

* Inc ludes  work in process.  



N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

PERSONNEL STRENGTH I N S T A L L A T I O N  MISSION 

NASA PERSONNEL (End of Yeer) 

CONTRACTOR A N D O T H E R  PERSONNEL 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 

(Dollars in thousands) 

I . L - I \ L L  I _ I  I I 
NASA I N S T A L L A T I O N  i COGNIZANT PROGRAM OFFICF I I OCATlON nF I N C T A ~ L A T I ~ U  i C c f i ? ! ~ y  

I I FOR I N S T A L L A T I O N  
I 

FY 1965 FY 19 66 FY 19 67 

N 0 N- F E D  E R A L ( L  eaeee, eaaem ent a) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT* 
(Including NASA-OwnedLend) (ea of June 30, 19 65 ) 

t 
~ ~. ~ I I I 

TOTAL ALL PERSONNEL I Not 4pp l i cab ld  

Not  
App 1 i cab l e  

Not 
$Appl icable 

I L A N D  j NO. ACRES 

N ASA-OWN E D  

PROJECT L I N E  I T E M  

F a c i l i t i e s  f o r  S-IVB Stage Program 
Launch V e h i c l e  S e r v i c e  Tower 
Aerobee 350 Launch F a c i l i t y  
Spin T e s t  F a c i l i t y  
Water D i s t r i b u t i o n  and Sewage D i s p o s a l  

Systems 

n 
rrl 

h, 
w 

ALL OTHER PROJECTS 

TOTALS 

NASA FORM 1029 (REV.  JUN 6 5 )  

* I n c l u d r s  work in process .  
PREVIOUS EDITIONS ARE O E S O ~ E T E  

COGNIZANT 
O F F I C E  

MSF 
S SA 
SSA 
SSA 

TDA 

FY 19 62 THRU 
C U R R E N T Y E A R  

11,496.2 
145.0 
60 .O 
38.0 

146.0 

608 ,O 10.5 

619,895.7 

FY 19 67 
(Est imated)  

1,100.0 
2,443.0 
1,200.0 

745 .O 

990 .o 

t 
6,478.0 _1 

~~~~ ~ 

FUTURE YEARS 
(Est imated)  

T O T A L  
A L L  YEARS 
(Es t ime ted )  

12,596.2 
2,588.0 
1,260 .O 

783 .O 

1,136 .O 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 

(Dollars in thousands) 
- 

i icuNir 

NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  LOCATION O F  IN> I A L L A T I V N  I FOR INSTALLATION Office i 
lof Associate I I I 1 Administrator A 1  1 --- -e- --- 

I I I I NASA PERSONNEL (Endof Year)  

LAND 

NASA-OWNED 

See jus t i f ica t ion .  

NO. ACRES 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT. 
(Including NASA-Owned Lend) (as  of Jlmo 30, 19 65)  

Applicable 
Not 

$ Applicable 

PROJECT L INE ITEM 

7,000 Fac i l i t y  Planning and Design Not 
Applicable 

COGNIZANT 
O F F I C E  

AA 

10 I 
I 

F Y  1962 THRU 
CURRENT YEAR 

46,330 

I 

> ’-1 

T O T A L  
A L L  YEARS 
(Es i lmai sd )  

Not 
App 1 i cab l e  

f Includes  work in process .  

- 1/ This amount is  %on-add” and has been dis t r ibuted in to  the appropriate ins ta l la t ion  summary sheets. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

AIRiINISTRATIVE OPERATIONS 

Program and Financing (in chousands of doiiars;  

1965 

303,582 

71,650 
12,720 

177,953 
43,194 
25,438 

634,537 

61 
974 

5 
2 

1,312 

Program by a c t i v i t i e s :  
Direct  program: 

1. Manned space f l i g h t .  ....... 
3, Space applications. . . . . .  ... 
2, S c i e n t i f i c  i nves t iga t ions  

i n  space.......*......... 

4. Space technolo gy........... 
5, A i rc ra f t  technology. ....... 
6, Supporting ac t iv i t ies . . . . . .  

Total  d i r e c t  program 
cos t s ,  funded.......... 

Reimbursable program: 
1. Manned space flight.. . . . . . .  
3, Space applications... . . . . , .  
4, Space technology... ........ 
5. A i rc ra f t  technology.,...... 
6, Supporting ac t iv i t ies . . . . . .  

program costs.. . . . . . . . .  
Tota 1 reinbursab le 

Budge t Plan 

1966 

293,011 

67,806 
11,377 

169,498 
44,838 
25,290 

611.820 

....... 
81 

2 
2,307 

2,010 

69,258 
12,543 

191,667 
49,677 
30,465 

71,220 
12,643 

176,893 
42,794 
25,429 

Costs t o  t h i s  appropriat ion 
I I 

663.900 

1 
630.746 609.800 662.600 

1967 

....... 
1,674 

81  
2 

2,043 

310,290 I 301,767 I 292,044 1 309,683 

55 
9 79 

5 
2 

1,333 

6 
2,011 

81 
2 

2,300 

67,580 
11,341 

168,939 
44,690 
25,206 

....... 
1,674 

81 
2 

2,043 

69,119 
12,514 

19 1,296 
49,581 
30,407 

I 

3,800 2,374 4,400 3,800 2,354 4,400 



ADMINISTRATIVE OPERATIONS 

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

Tota l  program c o s t s ,  
funded................. 

Change i n  se l ec t ed  resources1. 

10 Total..................... 

Financing: 
Receipts and reimbursements 

11 Administrative budget accounts 

16 Comparative t r a n s f e r s  from other  
accountse......O......*....... 

from: 

14 Non-Federal sources2.. ........ 
25 Unobligated balance lapsing.. ... 

New ob l iga t iona l  authori ty . .  

1965 

636,891 ....... 
636,891 

....... ....... 

....... ....... 

....... 

Budget Plan 

19 66 

616 , 220 ....... 
616,220 

....... ....... 

....... ....... 

....... 

1967 

667,700 ....... 
667 , 700 

....... ....... 

....... ....... 

....... 
New ob l i g a t i  ona 1 au thor i ty  : 

40 Appropriation.......... ............................................ 
41 Transferred t o  "Operating expenses , Public Buildings Service ," 

General Services  Administration (78 S t a t ,  655 and 79 S ta t .  531)., 
42 Transferred from "Research and development" (79 S ta t .  534). ........ 
43 Appropriation (adjusted)  ....................................... 

5 
w 

c o s t s  t c  

1965 

633,120 
3 , 7 7 1  

636,89 1 

-2 , 179 
-175 

-14,573 
3,289 

623,253 

623 , 526 

-273 ....... 
623,253 

t h i s  approp 

1966 

614,200 
2,020 

616 , 220 

-4 , 032 
-368 

....... ....... 
611,820 

584 , 000 

-76 
27.896 

611,820 

i a t i o n  

1967 

666,400 
1 , 300 

667 , 700 

-3,411 
-389 

....... ....... 
663,900 

663,900 

....... ....... 
663,900 



ADMINISTRATIVE OPERATIONS 

Budget Plan Costs t o  t h i s  appropriat ion 
I I 

Rela t ion  of ob l iga t ions  t o  expendi tures:  
10 Tota l  ob l iga t ions  .................................................. 
70 Receipts  and o ther  o f f s e t s  (items 11-17}. .......................... 616,220 

-4 , 400 

71  Obligat ions a f f e c t i n g  expendi tures  ............................. 
72 Obligated balance,  start of year.o.o..e............................ 
74 Obligated balance,  end of year..................................... 
77 Adjustments in expired accounts..............,....................,.. 

667 , 700 
-3,800 

90 Expenditures...........................,..~~~..~...~.....~.~~.~ 

6 11 , 820 
117 , 220 

-144,040 ....... 

663,900 
144,040 

-147,940 ....... 
619,964 

77,262 
-117,220 i -2 , 459 

I 5777546 
585,000 1 660,000 

19 64 1965 19 66 1967 
%elec ted  resources  as of June 30 are as follows: 

Unpaid undelivered orders, .  ............... 47,531 51,349 53,369 54,669 
Advances.........o............,,,........ 763 7 16 716 7 16 

Tota l  se lec ted  resources.......,..,.. 48,294 52,065 54,085 55,385 

2Reimbursements from non-Federal sources  are r e c e i p t s  f o r  s e rv i ces  performed on Communications 
S a t e l l i t e  Corporation p ro jec t s  (42 U.S,C, 2473) and f o r  personal property- sold f o r  replacement 
purposes (40 U,S,C, 481). 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

TRATIVE OPERATIONS 

RY OF -ATIONS BY I N  S TALJ *AT1 OK 
(Thousand s o f do 1 1 a r s ) 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
.1965 1966 -1!L 

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

Manned !;pacl3craft Center . .  .... 
Marshall Space F l igh t  Center . .  

SPACE SCIE&j$JJD APPLIC A T I m  

Goddard Spillze F l i g h t  Center.  . 
P a c i f i c  Laui~cln Operations 

O f f i c e . . , . . . .  ............... 
Wallops S t a t i o n . .  ............. 

ADVANCED 1USEU;H AND TECHNOLOGY 

A r e s  Research Center . .  ......... 
Electronic:; Research Center ,, . 
F l i g h t  Research Center . .  . . . . . . .  
Langley Resea:rch Center.  ....... 
L e w i s  Resea:rch Center. .  ........ 
Space Nt1clc:ilr Propuls ion 

Of f i ce . .  . . . . . . . . . . . . . . . . . . . .  
SUPPORTING A C d U U I E S  

NASA Headquar t:er s ............. 
Western 0perat:ions Of f i ce , .  , . . 

TOTAL.. ....................... 

$52 , 416 $79,723 $! '8,108 
91,036 87 , 550 !)8,212 

137 , 787 128,260 1:11,934 

92,570 64,040 ;'1,687 

--- --- 844 
10,931 9 , 446 1.0 , 166 

3 1  , 807 32,923 33,475 
3,201 6 , 233 15,143 

10,523 9,335 9,641 
58 , 998 63  , 006 (12,587 
68,546 67 207 e16 , 284 

1,669 1 ,824 1,847 

51,516 56,286 58,667 
22.693 5,987 6.149 

$66 3 .. 900 - $611.820 $634.537 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

DMINISTRATIVE OPERATIONS 

NUMBER OF POSITIONS BY INSTALLATION 

F i s c a l  Year F i s c a l  Year Fiscsi1 Year 
1965 1966 1967 

MANNED SPACE FLIGHT --- 
John F. Kennecdy Space Center,  

NASA. ......................... 2,491 2,666 2,  : '96 
Manned Spacecraf t  Center.. o . .  , . . 4,431 4,928 4,1166 
Marshall  S,pacle F l i g h t  Center..  , . 7,754 7,486 7,390 

SPACE SCIENCE -- AND APPLICATIONS 

Goddard Space F l i g h t  Center..  ... 3,782 3,625 3, (107 

Wallops Station................. 555 530 li30 
P a c i f i c  Launc'h Operations Off ice  22 --- ..-- 

ADVANCED RESEARCH A N D  TECHNOLOGY -- 
A m e s  Research Center.. .......... 
E l e c t r o n i c s  R'esearch Center, .  
F l i g h t  Research Center.......... 
Langley Research Center.,..,,.,. 
Lewis Researc'h Center.. ......... 
Space Nuclear Propulsion Office.  

SUPPORTING OPERhTIONS 
-e-- 

NASA Headquarters..... .......... 
Western Operations Office....... 

2,270 
2 50 
669 

4,917 
117 

4,374 

2,263 
40 5 

2,240 
5 50 
6 18 

4,304 
4,842 

117 

2,227 
39 1 

2 ,:!ll 
1,000 

ti10 
4, :!49 
4,  "79 

!15 

2 ,:100 
386 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER. NASA 

MISSION: 

The John 5 ' .  Kennedy Space Center i s  respons ib le  f o r  t h e  over-a11 planning 
and supervision. of t h e  launch p repa ra t ion  and launch of NASA space veh ic l e  
systems a t  t h e  Kennedy Space Center and t h e  Nat iona l  Eas t e rn  and Western Tes t  
Ranges, and f'or providing admin i s t r a t ive  and t e c h n i c a l  support  t o  a l l  NASA 
elements a t  t hese  loca t ions .  The Center has developed unique c a p a b i l i t i e s  
beginning with t h e  Redstone program i n  1952, under t h e  Departmenc of t he  A r m y ,  
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  equipment. 

I n  FY 1965, t h e  Center w a s  ass igned  r e s p o n s i b i l i t y  f o r  manned spacec ra f t  
p repa ra t ion  and checkout i n  a d d i t i o n  t o  launch r e s p o n s i b i l i t y .  I n  FY 1966, 
launch r e s p o n s i b i l i t y  f o r  unmanned missions a t  Kennedy Space Center and t h e  
National Eastern and Western T e s t  Ranges w a s  a l s o  ass igned  t o  t h e  
I n s  t a l l a t i o n .  

Launch a c t i v i t i e s  have increased s t e a d i l y  over t h e  p a s t  y e a r s .  ApDllo 
Sa turn  I launches a r e  complete. 
Apollo Saturn 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  €or t h e  
Apollo Saturn V program and f o r  unmanned missions including: 
p l ane ta ry ,  s c i e n t i f i c ,  meteorological  and communications s a t e l l i t e s .  F a c i l i -  
t i e s  a t  t h e  Kennedy Space Center have been under cons t ruc t ion  f o r  appcoximatel-y 
four  yea r s ,  

DESCRIPTION: 

The Kennedy Space Center w i l l  now bez in  

lunar  a l d  

The Kennedy Space  Center i s  ad jacent  t o  t h e  Nat iona l  Eas te rn  Test tange 
launch a r e a .  It i s  s i t u a t e d  approximately 50 mi les  east of Orlando, ::lorida, 
i n  no r theas t  Brevard County. 

The t o t a l  launch a rea  occupied by t h e  Center i s  87,777 acres, of which 
84,305 a c r e s  have been acqui red  by purchase and designated t h e  John F .  
Kennedy Space Center,  NASA. An a d d i t i o n a l  12  leased  a c r e s  provide f o :  radar  
t r ack ing  s i t e s .  The balance of t h e  land i s  made up of 121 a c r e s  of piiblic 
domain land *and 3,339 acres under easement. I n  a d d i t i o n  t o  t h e  c)pera:ion and 
maintenance (of a l l  f a c i l i t i e s  a t  t h e  Center,  t h e  Center i s  r e spons ib l e  f o r  
c e r t a i n  f a c i l i t i e s  wi th in  both t h e  Eas t e rn  and Western Tes t  Range launch areal:,. 
The c a p i t a l  investment as  of June 30, 1965, was $561,762,000. 

A 0  7 



SUMMARY OF KILS2URCES REQUIREMENTS: 
(Dol la rs  i n  Thousiinds) 

1966 1967 -- 1965 

Authorized Pos i t i ons ,  end of  year . . . . . . . . . 2,491 2,666 2,796 
Average Niiinbler of A l l  Employees . . . . . . . . . . . 1,935 2,531 2,653 
Adminis t ra t ive Operations . . . . . . . . . . . . . . . . . $98,108 $52,416 $79,713 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

MANNED SPACECRAFT CENTER 

SUMMARY 

]MISSION : 

The Manned Spacecraf t  Center develops spacecraf t  and r e l a t e d  equipment f o r  
imanned space f l i g h t  programs, s e l e c t s  and t r a i n s  f l i g h t  crews, and conllucts 
imanned f l i g h t  opera t ions .  
space r e sea r ih  and development e f f o r t s :  

The Center i s  cu r ren t ly  engaged i n  two maj0.t 

1. Gemini. The ob jec t ives  of  t he  Gemini program a r e  t o  develop 
an operatitonal c a p a 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 support  
Apollo, Department of Defense programs and s c i e n t i f i c  invest igat ion: ; .  
I n  the  Gemini program, the  United S t a t e s  is  developing and demonstrilt- 
ing the  c a p a b i l i t y  f o r  long dura t ion  f l i g h t s  of a t  l e a s t  14 days, 
rendezvous and docking, post-docking maneuvers, ex t ra -vehicu lar  
a c t i v i t y ,  ,and con t ro l l ed  re -en t ry .  

2.  Apollo Spacecraf t .  The Apollo spacecraf t  a c t i v i t y  r e l a t e s  
t o  the  design,  development, f a b r i c a t i o n  and test of t he  man-rated 
Apollo spacecraf t .  The spacecraf t  is  comprised of t h ree  modules: 
Command Module, Service Module, and the  Lunar Excursion Module. 
The th ree  module spacecraf t  is designed t o  t r anspor t  t h ree  men 
i n t o  lunar  (o rb i t ,  land two men on the  lunar  su r face ,  and re turn  
the  f l i g h t  crew t o  ea r th .  

The object i -Je  of the  Apollo a c t i v i t y  i s  the  development of a space 
veh ic l e  system and an ope ra t iona l  c a p a b i l i t y  t h a t  w i l l  r e s u l t  i n  a brozid 
program of spixce explora t ion ,  including landing a f l i g h t  crew on the  mclon 
imd re turn ing  them t o  ea r th .  

DESCRIPTION : 

The Mamied Spacecraf t  Center i s  located two miles  e a s t  of Webster, 'l'exas. 
The s i t e ,  bordering Clear  Lake, i s  approximately 20 miles  southeas t  of down- 
town Houston, iand 25 miles  northwest of Galveston. Tota l  NASA-owned land 
c o n s i s t s  of 1 :,(jOO acres .  The c a p i t a l  investment of t he  Manned Spacecref t  
Center a t  t:he Clear  Lake s i t e  as of June 30, 1965 w a s  $241,093,481. The 
Center holds  ziii add i t iona l  55,952 ac res  under use agreement from the  Army a t  
t:he White Sands Test F a c i l i t y ,  with a c a p i t a l  investment of $14,536,80C. 
Combined capi t i l l  investment of the  Manned Spacecraf t  Center as of June 30, 
1.965 was $255,,630,281. 

799-467 0 - 6 6  - 15 



SUMMARY OF RESOXXES REQUIREMENTS: 

(Dollars i n  Thousands) 
1967 --- 1965 1966 

Authorized Posit  ions, end of year. . . . . 4,431 4,928 4,861; 

Administrative Operations.. . . . . . . . . . . . $91,036 $87,550 $98,21:! 
Average Number of A l l  Employees. ...... 4,344 4,411 4,7911 

ACI 10 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

URSH&L SPACE PLIGHT C E N T U  

faSSION : 

The Marshall Space F l i g h t  Center develops launch veh ic l e s  and space t r a n s -  
p o r t a t i o n  systems necessary t o  meet n a t i o n a l  space program requirements,  This  
inc ludes  the  management of major veh ic l e  and engine programs and r e l a t e d  
supporting research and technology programs. 
Marshall possesses  the  necessary resources  i n  terms of h ighly  s k i l l e d  govern- 
ment s c i e n t i f i c  and engineer ing personnel ,  unique labora tory  f a c i l i t i e s ,  and 
i n d u s t r i a l  con t r ac to r  capab i l i t y .  

To accomplish t h i s  mission, 

The Center i s  assigned program management r e s p o n s i b i l i t y  f o r  t he  Saturn I B  
and Saturn V launch veh ic l e s ,  t h e  H-1, RL-10A, 5-2, and F-1 engines ,  and a 
l a rge  va r i e ty  of supporting research  p ro jec t s ,  The Center a l s o  performs 
advanced s tudies ,  and research  on launch veh ic l e s  and space systems, and i n  
the  general  f i e l d  of a s t ronau t i c s ,  including advanced space navigat ion tech-  
niques. Marshall a l s o  exe rc i se s  management r e s p o n s i b i l i t y  f o r  the Michoud 
Assembly F a c i l i t y ,  the  Miss i s s ipp i  Test  F a c i l i t y ,  and the  S l i d e l l  Cent ra l  
Computer F a c i l i t y ,  

DESCRIPTIQK: 

The Marshall Space F l i g h t  Center a t  Huntsv i l le ,  Alabama, occupies 1,797 
ac re s  acquirec. on a nonrevocable use permi t  from the  Department of the Army 
and 64 leased acres, The c a p i t a l  investment a t  Huntsv i l le ,  Alabama, a s  of 
June 30, 19658, was $319,555,000. The Michoud Assembly F a c i l i t y ,  New 
Orleans, Louisiana,  including the  computer f a c i l i t y  a t  S l i d e l l ,  Louisiana,  
has a combined c a p i t a l  investment of $117,617,000 on 911 a c r e s ;  and the  
Miss i ss ippi  T e s t  F a c i l i t y ,  Pea r l  River,  Miss i ss ippi ,  has  a c a p i t a l  investment 
of $164,854,000 on 138,870 acres ,  of which 13,428 a c r e s  w i l l  make up the  
a c t u a l  t e s t a.rea.  

(Dollars  i n  Thousands) 
1965 A2aL 1967 

Authorized Polsit:ions, end of year .  . . . . . . 7,754 7 486 7,390 
Average Number of A l l  Employees ......... 7,623 7,469 7,278 
Adminis t ra t ive Operations.  . . . . . . . . . . . . . . $128,260 $131,934 $.137,787 

ACi 11 



ADMINISTRATIVE OPE RATIONS 

FISCAL YEAR 1967 ESTIMATES 

The Goddarc. S'pace F l i g h t  Center i s  responsible  f o r  t he  management of 
app l i ca t ions  s a t e l l i t e  p r o j e c t s ;  unmanned s c i e n t i f i c  sa te l l i te  p r o j e c t s ;  t he  
S a t e l l i t e  Tra.c.ki.ng and Data Acquis i t ion  Network (STADAN) ; NASA opera t iona l  
coTnrmnication.a systems; p r e - f l i g h t  t e s t i n g  and eva lua t ion  of spacecraf t  under 
simulated f l i g h t  condi t ions ;  design, development and management oE s c i e n t i f i c  
payloads f o r  unnlanned and manned space f l i g h t s ;  and spacecraf t  design and 
construct ion.  
t i o n s  s a t e l l i t e s  o r b i t i n g  i n  c i s l u n a r  space, t he  region between the  e a r t h  
and the  moon. 

The Center ' s  e f f o r t  covers s c i e n t i f i c  s a t e l l i t e s  and app l i ca -  

I n  additiclrt,  the  Center manages NASA's Delta rocket  program and two world- 
wide Tracking, Data Acquis i t ion  and Data Reduction Networks, t h e  S a t e l l i t e  
Tracking and 1)at.a Acquis i t ion  Network and the  Manned Space F l i g h t  Network. 
One of Goddarcl's major missions i s  the  g loba l  t racking  support  of t he  United 
S t a t e s  manned space f l i g h t  program. 

By v i r t u e  of t he  extremely wide v a r i e t y  of p r o j e c t s  and r e s p o n s i b i l i t i e s ,  
Goddard i s  om: of the  few i n s t a l l a t i o n s  i n  t h e  world capable of conducting a 
f u l l  -range S ~ X C !  sc ience experimentation program--f rom theory through 
experiment, d.c!sign and cons t ruc t ion ,  sa te l l i te  f a b r i c a t i o n  and t e s t i n g ,  
rocket launch arid t racking ,  and d a t a  a c q u i s i t i o n  and d a t a  reduction. Center 
s c i e n t i s t s ; ,  cmmprising one of t h e  l a r g e s t  groups of f r e e  world space sc i en -  
t i s t s  are pri .r jari ly concerned with c i s l u n a r  measurements i n  magnetic f i e l d ,  
high and low mergy  p a r t i c l e s ,  ionospheres,  aeronomy, meteorology, micro- 
meteor i tes ,  s o l a r  physics  and astronomy. 

The Gotldai:cl lipace F l i g h t  Center ,  loca ted  15 miles nor theas t  of Washington, 
D. C. near  Greenbelt ,  Maryland, i s  s i t u a t e d  on a 554 acre  main s i t e .  Three 
add i t iona l  amas, t o t a l i n g  650 ac res ,  a r e  loca ted  wi th in  two miles of t h e  
Center.  The t o t a l  c a p i t a l  investment as of June 30, 1965 w a s  $197,230,000. 

SUMMARY OE ' S: 
(Dollars  i n  Thousands) 

1965 1966. -1967 
Authorized Pos i t i ons ,  end of year .  ......... 3 782 3,625 3,807 
Average Number of A l l  Employees ............ 3,595 3,526 3,704 
Adminis t ra t ive Operations .................. $92,570 $64,040 $71,687 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

PACIFIC LAUNCH OPERATIONS OFFICE 

SUMMARY 

pISSION : 

The Pacific Launch Operations Office was consolidated under.the Johil F. 
Kennedy Space Center effective October 1, 1965. The FY 1966 and ET 19157 
requirements of this office are included with the estimates for the Jolin F. 
Kennedy Space Center. The total capital investment as of June 30,  196.5, 
amounted to $1,187,000. 

SUMMARY OF 1UXSK)JRCES REQUIREMENTS: 
(Dollars in Thousands) 

1967 
e-- 

19 65 1966 

Authorized Positions, end of year .... 
.Average Number of All Employees..,.,.. 
.Administrative Operations. ............ 

A 0  13 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

WALLOPS STATION 

SUMMARY 

MIS S I O N  : 

Wallops S t a t i o n  was e s t ab l i shed  as  a launch s i t e  of t h e  Nat ional  Advisory 
Committee f o r  Aeronautics (NACA) i n  1945 and was t r a n s f e r r e d  t o  t ' h e  Nat ional  
Aeronautics and Space  Adminis t ra t ion upon i t s  establ ishment  i n  1958, 

The baE;ic n i s s i o n  of Wallops is t o  p lan  and conduct t h e  i n t e g r a t i o n ,  t e s t ,  
checkout and :.aunch of space probes and t o  t r a c k ,  acqui re ,  record,  reduce and 
analyze the  clata sought.  The S t a t i o n  i s  a l s o  respons ib le  f o r  conducting 
recovery operat ions f o r  sub -o rb i t a l  launches , a s s i s t i n g  i n  t r ack ing  and 
acqui r ing  da ta  on spacecraf t  launched from other  f a c i l i t i e s ,  providing p r o j e c t  
management fclr Univers i ty  Explorers  and admin i s t r a t ive  and management support  
of approved programs. 

DESCRIPTION : 

Wallops S t i t t i on  c o n s i s t s  of t h r e e  sepa ra t e  a r e a s  on Vi rg in i a ' s  e a s t e r n  
shore: t h e  miirt base,  t h e  Wallops I s l and  Launching S i t e  and t h e  Wallops 
mainland. The main base (formerly Chincoteague Naval A i r  S t a t i o n ) ,  about 
seven mi les  in land  from Wallops I s l a n d ,  is t h e  s i t e  of most admin i s t r a t ive  
and support  f a c i l i t i e s .  Wallops I s l a n d ,  which i s  f i v e  miles long and a ha l f  
m i l e  wide, i s  cclnnected t o  t h e  mainland by a causeway and br idge.  Locsted on 
t h e  I s land  a r e  rocket  s to rage  bui ld ings ,  blockhouses, assembly shops and the  
launch s i tes .  The Wallops mainland is  a one-half m i l e  s t r i p  w e s t  of the 
I s l a n d  and hotses  t h e  radar  and o p t i c a l  t rack ing  s i tes .  Wallops ! ; t a t i m ,  
t o t a l i n g  6,561 a c r e s ,  c o n s i s t s  of 2,313 a c r e s  on t h e  main base,  108 a c r e s  on 
t h e  mainland a r e a ,  3,000 a c r e s  on t h e  I s l and ,  and 1,140 a c r e s  of  unusable 
marsh land.  This land i s  government owned and the  t o t a l  c a p i t a l  inves t -  
ment as of June  30, 1965 w a s  $75,323,000. 

SUMMARY OF KESURCES REQUIREMENTS : 
(Dollars  i n  Thousands) 

1967 --- 1965 1966 

,Authorized Pos i t i ons ,  end of year  ..... 555 530 53 3 
.Average Number of A l l  Employees ....... 530 5 23 52 3 
.Administrative Operations.  ............. $10,931 $9,446 $10,165 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

AM.ES RESEARCH CENTER 

SUMMARY 

MISSION : 

The primary mission of t h e  Ames Research Center is  t o  conduct s u p p x t i n g  
research  and technology i n  t h e  physical  sc iences ,  t h e  space sc iences ,  and t h e  
l i f e  sciences.  The Center is a l s o  assigned p ro jec t  management r e s p o n s i b i l i t y  
f o r  t h e  Pioneer and t h e  B i o s a t e l l i t e  p ro jec t s .  

Man? unique f a c i l i t i e s  f o r  s imula t ing  atmospheric and space f l i g h t  J ,  

ranging from low speeds t o  escape v e l o c i t y ,  are loca ted  a t  t h i s  Center. 
Research too l s  cons i s t  of wind tunnels ,  f l i g h t  s imula tors ,  f r e e  lilighi: 
b a l l i s t i c  t e s t  f a c i l i t i e s ,  and spec ia l i zed  labora tory  equipment. 

Ames is tlhe p r i n c i p l e  NASA i n s t a l l a t i o n  i n  the  f i e l d  of human f a c t o r s  and 
the  bioscience programs. The requirements of present  and f u t u r e  spaclz missions 
underscore t ; h e  need f o r  basic research  i n  t h e  physiological  and behavior 
sc iences  concerned with the  e f f e c t s  oE space t r a v e l .  
B i o s a t e l l i t e  p ro jec t s  are examples of t h i s  endeavor. 

The Pioneer and t h e  

Other work includes t h e  s t a b i l i t y  and con t ro l  performance of a wid12 range 
of  spacecraf t  conf igura t ions ,  spacec ra f t  ma te r i a l s  and s t r u c t u r e s ,  and 
e l e c t r o n i c  navigat ion and con t ro l  systems. I n  t h e  aeronaut ics  f i e l d ,  problems 
assoc ia ted  wi th  the  supersonic  t r a n s p o r t ,  t h e  V/STOL a i r c r a f t ,  arid t h e  
hypersonic research  a i r c r a f t  are being emphasized. 
space sc iences  includes s t u d i e s  of solar physics ,  p lane tary  environmei~ts,  
and geophysics. 

Research i n  t.he a t e a  of 

DESCRIPTION : 

The Ames .Research Center i s  s i t u a t e d  on 226 ac res  contiguous t:o the  Naval 
A i r  S t a t i o n  a t  jMoffett F i e ld ,  C a l i f o r n i a ,  a l l  of which is owned by t h e  NASA. 
The Center i s  loca ted  approximately 35 m i l e s  southeas t  of San Francisco and 
15 miles  northwest of San Jose,  Ca l i fo rn ia .  The t o t a l  c a p i t a l  irivestinent as 
of June 30, 1965 was $175,016,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 
(Dollars i n  Thousands) 

1967 --- 1965 1966 

Authorized Pos i t i ons ,  end of year... .  2,270 2,240 2,21:1 
Average Number of A l l  Employees...... 2,224 2,244 2,22.! 
Adminis t ra t ive Operations.. . . . . . . . . . . $31,807 $32,923 $33,475 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

SUMMARY 

MISSION : 

The primary mission of the  Elec t ronics  Research Center i s  t o  increase  
the  agency's c a p a b i l i t y  i n  space by providing the  knowledge and advanced 
technology needed t o  improve performance and r e l i a b i l i t y  of space and 
aeronaut ica l  e l e c t r o n i c  systems and components. The e l e c t r o n i c s  research  
being managed by the  Center i s  l a r g e l y  contracted with indus t ry  and 
u n i v e r s i t i e s  and\ focused on space e l e c t r o n i c s  and components, guidance and 
navigat ion of spacecraf t  and space v e h i c l e s ,  o p t i c a l  communicatio~is, space 
and ground basNed computers, and microwave technology. An in-house research 
e f f o r t  i s  being conducted by the  Center on those t a sks  o f f e r i n g  g r e a t  
promise i n  space e l e c t r o n i c s  technology f o r  f u t u r e  development out-of-house 
and on those problems r equ i r ing  f i r s t -hand  experience of the  Center s t a f f  
i n  order  t o  b e t t e r  manage con t r ac t  r e l a t e d  research  with indus t ry  and 
u n i v e r s i t i e s .  

DESCRIPTION : 

The E l e c t r o n ~ ~ c s  Research Center is  provis iona l ly  loca ted  i n  leased qua r t e r s  
i n  Cambridge,, Massachusetts. The proposed permanent s i t e  is  a t r a c t  i n  t h e  
Kendall Square a rea  of Cambridge. The t r a c t  is  one and a h a l f  miles  % e s t  of 
t h e  cen te r  of Boston, and is immediately nor th  of t h e  Massachusetts I n s t i t u t e  
of Technology arid one and a h a l f  miles  from Harvard Universi ty .  It c c n s i s t s  
of about 29 a(:res t o  be conveyed by t h e  c i t y  of Cambridge t o  NASA and i s  
bounded on t he  nor th  by Binney S t r e e t ,  on the  south by Broadway, Ion t h e  e a s t  
by Third S t r ee t : ,  and on the  west by the  New York Cent ra l  Rai l road.  
a u x i l i a r y  urhan s i t e  w i l l  be required i n  add i t ion  t o  t h e  permanent urban s i t e  
a s  noted i n  t h e  January 1, 1964 repor t  t o  Congress on NASA, Elec t ronics  
Research Cent e r a  

An 

SUMMARY OF RE2;OZIRCES REQUIREMENTS : 

(Dol la rs  i n  Thousands) 
1967 
7 

1966 - 1965 - 
Authorized Po,sit:ions, end of year.. . . . . . 250 550 1,000 
Average Number of A l l  Employees......... 134 330 84 2 
Adminis t ra t ive Operat ions, .  . , . . . . . . . $3,201 $6,233 $1 5,143 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

FLIGHT RESEARCH CENTER 

MISSION: 

The primary mission of t he  F l i g h t  Research Center i s  t o  conduct f l i g h t  re- 
search i n  and eva lua te  the  problems of manned f l i g h t  both wi th in  and ou t s ide  
the atmosphere. Research inc ludes  support ing r e sea rch  and technologj e f f o r t  
on take-off  and landing,  low-speed f l i g h t ,  supersonic  and hypersonic f l i g h t ,  
and re -en t ry  t o  v e r i f y  p red ic t ed  c h a r a c t e r i s t i c s  and t o  i d e n t i f y  unexpected 
problems i n  a c t u a l  f l i g h t .  

Physic:al f a c i l i t i e s  c o n s i s t  of r e sea rch  and f i g h t e r  a i r c r a f t ,  spec ia l  pur-  
pose veh ic l e s  such as l i f t i n g  bodies ,  lunar  landing research  v e h i c l e s ,  a i r -  
borne simulator 's ,  and spec ia l i zed  ground support  equipment. Other f a c i l i t i e s  
include an  o f f i ce - l abora to ry  bu i ld ing ,  f l i g h t  maintenance hangar, a c a l i b r a -  
t i o n  hangar, arid a high temperature loads c a l i b r a t i o n  f a c i l i t y .  The techni-  
cal  s t a f f  inc ludes  lead ing  expe r t s  i n  the  f i e l d s  of f l i g h t  research ,  aero-  
dynamics, 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 substanli:irtl p a r t  of the  t o t a l  F l i g h t  Research Center ' s  s t a f f  i s  involved 
i n  d i r e c t  support  of the  Agency's ae ronau t i ca l  program inc luding  the X-15 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 he  manned space f l i g h t  pro- 
gram is  provided t o  the  Apollo program through e f f o r t s  on lunar  landing re- 
search.  O t h e r  e f f o r t  is  d i r e c t e d  i n  support  of space v e h i c l e  systems, elec- 
t r o n i c s ,  and the  man-machine i n t e g r a t i o n  problems a s soc ia t ed  w i t h  the opera t ion  
of manned veh ic l e s .  

DESCRIPTION: 

The Flight.  F:esearch Center i s  s i t u a t e d  on 218 a c r e s  of landurtder 
permit  from t.he A i r  Force F l i g h t  T e s t  Center,  Edwards, Ca l i fo rn ia .  T h e  Cente:c 
i s  loca ted  near Lancaster ,  C a l i f o r n i a ,  approximately 65 a i r  m i l e s  no r th  of 
Los Angeles, Ca l i fo rn ia .  The t o t a l  c a p i t a l  investment as of June 30, 1965, 
w a s  $31 ,398,CiOOi. 

SUMMARY OF RE:SCURCES REQUIREMENTS: -- 
(Dollars  i n  Thousands) 

1967 -- 1965 1966 

Authorized Pclsit ions,  end of year .  669 618 610 
Average Number of A l l  Employees.. . 617 617 610 
Adminis t ra t ive Operations ......... $10 , 523 $9 , 335 $9 , 641 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

LANGLEY RESEARCH CENTER 

SUMMARY 

MISSION : 

The miss i sn  of the  Langley Rersearch Center i s  the  i d e n t i f i c a t i o n  0 ,  

technological  oppor tun i t i e s  f o r  important progress  i n  aeronaut ica l  and 
space f l i g h t ;  the exposure and mastery of c r i t i c a l  problems t h a t  w i l l  
confront the r e a l i z a t i o n  of  such p o t e n t i a l s ;  the provis ion  of sound 
design,  cons t ruc t ion ,  and opera t ions  knowledge on which advanced f l i g h t  
a c t i v i t i e s  can be based; and the  management and support  of major na t iona l  
f l i g h t  p ro jec t s .  I n  t h i s  e f f o r t ,  the  s t a f f  has  demonstrated preeminence 
i n  aerodynamics, f l u i d  physics , environmental f a c t o r s ,  s t ruc tu reb  and 
m a t e r i a l s ,  energy conversion, naviga t ion  and c o n t r o l ,  information sys:ems, 
crew performance, l i f e  support ,  sys t e m s  i n t e g r a t i o n ,  and f l i g h t  opera :ions. 
The e f f e c t i v e  a t t a c k  on c r u c i a l  problems involves  the  development and use 
of advanced wind tunnel and j e t  f a c i l i t i e s ,  f l i g h t  environment arid pi: .oting 
s imula tors ,  f l i g h t  hardware eva lua t ion  l a b o r a t o r i e s ,  experimental a i r c r a f t ,  
f r e e  f l i g h t  inodels, rocke t  propel led f l i g h t  systems, and space vehicl4.s. 
The aeronaut ica l  research  programs cover the  breadth of fundamental 
technologies , but  a r e  s t rong ly  focused on provis ion  of  an e f f e c t i v e  biisis 
f o r  development of advanced a i r c r a f t  with extended hypersonic,  supersonic ,  
high subsonic speed, and V/STOL f l i g h t  c a p a b i l i t i e s .  I n  the  space ficild,  
Langley manages and supports  a l a r g e  number of cu r ren t  e a r t h  o r b i t a l ,  
l una r ,  and p lane tary  f l i g h t  p r o j e c t s ;  and conducts a pene t ra t ing  program 
of advanced research t o  provide a r a t i o n a l  foundation f o r  f u t u r e  spacct- 
sc ience ,  manned space f l i g h t ,  and space app l i ca t ion  p ro jec t s .  

DESCRIPTION : 

The Langley Research Center ,  Hampton, V i rg in i a ,  i s  loca ted  approxiriately 
100 a i r  miles  south of  Washington, D. C. The Center i s  divided i n t o  two 
separa te  i2reiaS #adjacent t o  the  runway f a c i l i t i e s  of the Langley Air Force 
Base, and occupies 772 ac re s  of Government owned land.  The West Area 
c o n s i s t s  of '750 ac res  of which 320 a c r e s  are occupied under permit from 
the  A i r  Force. The East  Area c o n s i s t s  of 22 ac re s  under p e r m i t  from the  
A i r  Force. IXunways, some u t i l i t i e s ,  and c e r t a i n  o t h e r  f a c i l i t i e s  a r e  used 
j o i n t l y  by NASA and the  A i r  Force. I n  add i t ion ,  t he re  a r e  110 ac res  of 
NASA owned land located i n  the  c i t y  of  Newport N e w s ,  V i rg in i a ,  3,277 ac res  
under permit from o t h e r  Government agencies ,  and 1 7  ac re s  under l e a s e ,  
The t o t a l  ac;c<iage owned, under p e r m i t ,  o r  leased ,  i s  4,176. The tota:. 
c a p i t a l  investment as of  June 30, 1965, was $276,178,000. 
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SUMMARY OF RKjOIIRCES REQUIREMENTS: 

(Dollars in Thousands) 
1967 - . 1966 . 1965 . 

Authorized Positions. end of year ....... 4 .  374 4 .  304 4 .  249 
Average Ntunbc:ir of All Employees ......... 4 .  316 4 .  335 4 .  227 
Administrative Operations ............... $58. 998 $63. 006 $62. 58: 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

LEWIS RESEARCH CENTER 

SUMMARY 

MISS ION : 

The primary mission of t h e  Lewis Research Center i s  i n  t h e  a reas  o.t ad- 
vanced propuls ion and space power generat ion systems. Supporting res(2arch is  
conducted on mate r i a l s ,  hea t  t r a n s f e r  processes ,  rocket  f u e l s  and engine 
components, system cont ro l  dynamics, plasmas and magnetohydrodynamics and 
zero g rav i ty  e f f e c t s  . 

Major f a c i l i t i e s  s imulate  var ious  f l i g h t  condi t ions and range from 
atmospheric wind tunnels  t o  l a r g e  space environment f a c i l i t i e s .  Othe:: 
spec ia l i zed  experimental f a c i l i t i e s  include vacuum e l e c t r o n  beam furnaces f o r  
refinement of tungsten,  l i q u i d  m e t a l  power loops f o r  component evalual:ions, 
zero g rav i ty  d r o p  towers, chemical rocket  s ta t ic  t h r u s t  s t ands ,  f u l l  i ;cale 
non-nuclear IHERVA stand f o r  t h e  s tudy of eng ine , con t ro l  dynamics, and var ious  
cryogenic component r i g s .  

The major i ty  of t h e  s t a f f  conducts in-house research,  t h e  r e s u l t s  of which 
advance the  f r o n t i e r s  of knowledge i n  t h e  a reas  of t h e  Center ' s  r e spons ib i l i t i e s ; .  
The profess iona l  personnel a l s o  provide technica l  a s s i s t a n c e  t o  t h e  r e l a t e d  
development <e f fo r t s  f o r  which Lewis has managerial r e s p o n s i b i l i t y .  The Lewis 
Research Center maintains t echn ica l  management of NASA con t rac t s  on e : .ec t r ic  
propuls ion,  nuclear  and s o l a r  t u r b o - e l e c t r i c  space power systems, and l i q u i d  
hydrogen rocket  technology. 
t h e  Atlas -Ceiitaur and t h e  Atlas -Agena launch veh ic l e s  

In  add i t ion ,  Lewis  has t h e  r e s p o n s i b i l i t y  f o r  

DESCRIPTION : 

The Lewis Research Center occupies two s i t e s .  The o l d e r  one is on the  
southwest edge 'of Cleveland, Ohio, and occupies 364 ac res  of which about 15 
ac res  a r e  leaseld from Cleveland. The Plum Brook S t a t i o n ,  near  Sandusky, 
Ohio, occupies 15,031 acres. The t o t a l  c a p i t a l  investment,  including t.he 
Plum Brook S t a t i o n ,  as of June 3 0 ,  1965,  w a s  $265,754,000. 

SUMMARY OF RlLEJRCES REQUIREMENTS: 
(Dollars i n  Thousands) 

1965 1966 --- 196; '  

Authorized Pos i t i ons ,  end of year... .  4,917 4,842 4,7; '9  
Average Number of A l l  Employees. . .. 4,861 4 , 748 4,61.2 
Adminis t ra t ive Operations. .  . . .. . $68,546 $67,207 $66,2t14 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

SPACE NUCLEAR PROPULSION OFFICE 

SUMMARY 

MISSION: 

The Space Nuclear Propulsion Of f i ce  (SNPO) i s  a j o i n t  o f f i c e  of tht! 
Nat ional  Aeronautics and Space Adminis t ra t ion and t h e  A t o m i c  Energy Commission. 
I t s  mission i s  t o  provide t h e  necessary r e sea rch ,  design and e n g i n e e r x g  da ta  ., 
t es t  hardware, #and genera l  technology requi red  to develop nuclear  roc1:et 
systems w.ith power l e v e l s  , opera t ing  t i m e s ,  r e s t a r t  condi t ions ,  and eIbecific 
impulse values  s u i t a b l e  fo r  advanced space explora t ion  missions.  

DES CKIPTION : 

The SNPO Headquarters i s  loca ted  i n  Germantown, Maryland. It has t h r e e  
extension of € i ces  loca ted  i n  Ohio, Nevada, and New Mexico. I ts  Nuclezir 
Rocket Development S t a t i o n  loca ted  i n  Nevada c o n s i s t s  of 90,000 a c r e s  equipped 
with t es t  staind:~ and ce l l s ,  and assembly and maintenance f a c i l i t i e s  fclr t h e  
ground t e s t i n g  of r eac to r s  and engines.  The t o t a l  c a p i t a l  investment a s  of 
June 30, :L965, of SNPO f a c i l i t i e s  amounted t o  $15,194,052. 

iXJMbiARY OF RESJKCES REQUIREMENTS : 
(Dollars  i n  Thousands) 

1967 19 65 1966 --- 
Authorized Po:;it:ions, end of year. .  . . . 117 117 11 5 

Adminis t r a  t iw Operations.  . . . . . . . . . . . . $1,669 $1,824 $1,847 
Average Number of A l l  Employees.. , . . . , 102 111 11 2 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

NASA HEADQUARTERS 

SUMMARY 

MISSION: 

The NASA Headquarters i s  respons ib le  f o r  the  planning,  coordiriation, and 
execut ive d i r e c t i o n  of programs e s t ab l i shed  t o  implement the  na t iona l  objec-  
t i v e s  s t a t e d  i n  the National Aeronautics and Space Act of 1958, a s  amended. 
To assist  NASA general  management i n  ca r ry ing  out  t he  technica l  a c t i v i t i e s ,  
the  Headquarters i s  organized i n t o  broad program areas: 
Space Science and Applicat ions,  Advanced Research and Technology, and a sup- 
p o r t  func t ion  f o r  Tracking and Data Acquis i t ion.  I n  add i t ion  t o  the  :-espon- 
s i b i l i t y  €or program d i r e c t i o n ,  the  program o f f i c e s  are respons ib le  f o r  
management of t h e  f i e l d  i n s t a l l a t i o n s  which c a r r y  ou t  these  programs. The 
Off ice  of Manned Space F l i g h t  is  respons ib le  f o r  the  management of that 
Marshall Space F l igh t  Center ,  Manned Spacecraf t  Center and the  John F Kennedy 
Space Center;  t h e  Off ice  of Space Science and Applicat ions f o r  t he  Gotldard 
Space F l i g h t  C e n t e r  and Wallops S t a t i o n ,  and f o r  t he  admin i s t r a t ion  0:: the  
con t r ac t  €or the opera t ion  of the  Je t  Propulsion Laboratory; the  0ffic:e of 
Advanced liesearch and Technology f o r  the Ames Research Center , Elec t ronics  
Research Center,  F l i g h t  Research Center,  Langley Research Center ,  Lew:.s 
Research Center,  and the  Space Nuclear Propulsion Off ice .  

Manned Space F l i g h t ,  

DE SCRIPTION : 

The NASA lieadquarters i s  loca ted  a t  400 Maryland Avenue, S .  W. , 
Washington, I ) .  I:., and a l s o  occupies o ther  bu i ld ings  i n  the  Dis t r ic t  of 
Columbia and Tearby Virginia .  Except f o r  space leased  i n  the  Reporters 
Building and a istorage area i n  Virginia  , personnel occupy government-owned 
bui ld ings  

SUMMARY OF NZSOIJKCES REQUIREMENTS: -- 
(Dollars i n  Thousands) 

19617 --- 1965 1966 

Authorized Pos i t ions  , end of year . .  . . 2,263 2,227 2 , 2ClO 
Average Numba!~: of A l l  Employees.. . . . . 1,989 2,063 2,04,3 
Admini s t rii t ive  Operations. . . . . , . . . . . . $51,516 $56,286 $58,6687 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1967 ESTIMATES 

WESTERN OPERATIONS OFFICE 

SUMMARY 

MISSION : 

The primary mission of the  Western Operations Off ice  i s  t o  provide tech- 
n i c a l ,  con t r ac tua l ,  and admin i s t r a t ive  support  t o  NASA i n s t a l l a t i o n s  f o r  pro- 
grams and p r o j e c t s  located i n  Southern Ca l i fo rn ia  and o ther  a reas  w e s t  of 
Denver, Co1orad.o. The Western Operations Off ice  func t ions  as a Eield se rv ice  
i n  procurement, t echnica l  and con t r ac t  adminis t ra t ion ,  l e g a l  and pa ten t  re- 
views, adminis t ra t ive  support ,  and f i n a n c i a l  management a c t i v i t i e s .  

The m i s s i c m  of the  Western Operations Off ice  a l s o  includes adminis t ra t ive  
support  and sexvices  f o r  the  NASA Residence Off ice  a t  the  Jet Propulsion 
Laboratory. Thie Resident Off ice ,  phys i ca l ly  loca ted  a t  the  Jet Propulsion 
Laboratory i n  Pasadena, Ca l i fo rn ia ,  has p r i n c i p a l  con t r ac t  adminis t ra t ion  
respons ib i l i tAes  f o r  the  NASA con t rac t  with the  Ca l i fo rn ia  I n s t i t u t e  of 
Technology which opera tes  the Jet Propulsion Laboratory. 

DESCRIPTION: 

The Western Operations Off ice  i s  loca ted  a t  150 Pic0 Boulevard, Santa 
Monica, Calif’ornia.  The Off ice  occupies a group of leased  bui ldings and 
there  i s  no government investment i n  bui ld ings  o r  land at t h i s  l oca t ion .  

SUMMARY OF RZ,kKJRCES REQUIREMENTS: 
(Dollars i n  Thousands) 

1967 -- 1965 1966 

Author$zed Pcisit ions,  end of y e a r . . . .  40 5 391 386 
Average Number of All Employees ...... 37 7 382 37 8 
Adminis t ra t ive Operations ............ $22,693 $5,987 $6,149 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY OF APPROPRIATION BUDGET PLANS BY INSTALLATION 

(In m i l l i o n s  of d o l l a r s )  

John P . Kennedy Space Center.  NASA .... 
Manned S p a c e c r a f t  Center  .............. 
Marshal l  Space F l i g h t  Center  .......... 

Michoud P l a n t  ....................... 
M i s s i s s i p p i  Tes t  F a c i l i t y  ........... 

Goddard Space F l i g h t  Center  ........... 
P a c i f i c  Launch Opera t ions  O f f i c e  ...... 
Wallops S t a t i o n  ....................... 
Jet Propuls ion  Laboratory ............. 
Amea 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 Research Center  ................. 
Space Nuclear Propuls ion  O f f i c e  ....... 
NASA Headquarters ..................... 
Western Opera t ions  O f f i c e  ............. 
Various Locations ..................... 
E a c i i i t j j  Planning and Design .......... 

T o t a l  Budget Rlan ................... 

Research and Development 
1965 1966 1967 ... 

58.8 124.7 168.8 
1422.8 1495.9 1382.0 
1468.4 1604.0 1485.8 

375.0 361.5 399.0 

6.3 8.7 10.0 
206.3 234.1 218.1 

. 1 

54.1 56.9 
2.6 7.2 
9.5 16.8 

106.9 111.7 
322.3 249.3 

45.8 50.2 

184.0 184.7 

7.8 5.9 

53.2 
13.1 
10.0 
79.2 

209.0 
48.5 

167.1 

2.8 

... 
f * 2 z e z w 4 2 4 6 . 6  

C o n s t r u c t i o n  of F a c i l i t i e s  
1965 1966 1967 ... 
88.6 7.8 37.9 
23.9 4.2 13.8 
12.5 2.3 . 6 
6.4 . 3 . 7 

58.9 1.9 1.7 

2.3 2.4 . 7 

1.7 1.0 . 2 
3.6 . 3 

5.7 2.7 
10.0 5.0 10.0 

3.6 8.3 6.1 . 8 . 9 16.0 

33.1 20.2 6.5 

2.6 7.0 ru.O .. - - -  

Adminis t ra t ive  Opera t i  on8 
1965 1966 1967 ... 

52.4 79.7 98.1 
91.0 87.6 98.2 

137.8 128.3 131.9 

92.6 64.0 71.7 

10.9 9.5 10.2 
17.7 . 7 . 8 

31.8 32.9 33.5 
3.2 6.2 15.1 

10.5 9.3 9.6 
59.0 63.0 62.6 
68.5 67.2 66.3 

1.7 1.8 1.8 

51.5 56.3 58.7 

5.0 5.3 5.4 

. 9 

... 
634.5 6 l l . R  .. 

T o t a l  
1966 1967 . . 1965 . 

199.8 212.2 304.8 
1537.7 1587.7 1494.0 
1618.7 1734.6 1618.3 

6.4 . 3 .7 
58.9 1.9 1.7 

469.9 427.9 471.4 

18.9 19.2 20.4 
227.6 234.8 219.2 

91.6 92.5 86.7 
15.8 18.4 38.2 
20.0 26.1 19.6 

169.5 183.0 147.9 
391.6 317.4 291.3 

47.5 52.0 50.3 

235.5 241.0 225.8 

1.0 

12.8 11.2 8.2 

33.1 20.2 6.5 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

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

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

J. F. K F N U F T ~ I  PAYNEC P A R S M A L L  L O O O A R D  AMES E L E C T R O N ~ C S  F L ~ C H T  L LNCLEY L E W I S  S l  ACE NUCLEAR WE5TERN F A C I F I C  LAUNCH 
I 

bPACE C E N l E R ,  bFLCECRAFT .SPACE F L I G H T  , S P I C E  FL ICHT OPERATIONS WALLOFS R E S E I R C H  ' RESEARCH R E S E A R C H  R E S F l Q C M  RESEARCH P R Z P U L S I O ~  H E A D ~ U A R T E H S  . O P E R A T I O N S  PROGRAM ~ O T A L  

Y P S P  C E N T E R  C E N T E H  nrr ,  _ .  , ,". ".. . C W I C t ' !  __ CENTER 'CENTFR rcuTc. CENTER ---___-- STATION CENTER OFF I C E  - C E N T E R  -- - -- -_ 
___.. OFFICE OF W;N&l SPACE FT.TCHT, 
- TOTAL 1965 2,949,019 56,110 1,418,648 1 , 4 3 5  989 - - _  39 2,400 1,160 33,367 91 7 

1966 3,203,996 121,109 1,479,182 1,574,635 425 230 700 25,215 2,500 
1967 3,022,860 1 6 4 . 5 0 5  1,363,400 1,466.295 500 ..-___.__ - 250 &-- 25,350 2.500 

7110 

- 
Gemini - - 1965 308,400 308,nso 350 

1966 226,611 226,211 400 
1967 40,600 40,300 300 

- - - 
Apollo 1965 2,614,619 55,610 1,100,973 1,430,516 389 39 1,200 1,160 24,087 64 5 

1966 2,967,385 120,509 1,249,371 1,569,135 425 230 700 24,515 2,500 
1967 2,974,200 163,905 1,320,500 1,461,795 500 250 24,750 2,500 

- - 
Advanced mission s t u d i e s  1965 26,000 500 9,625 5,473 1,200 8,930 272 - - 1966 10,000 600 3,600 5,500 300 

1967 8,000 600 2,600 4,500 300 - 
OFFICE OF SPACE SCIENCE 

AND APPLICATIONS, 
TOTAL - 1965 

1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

732,362 2,674 2,608 1,462 186,868 99 1,150 34,683 275 10 67,388 199,083 107,230 128,832 
783,237 3,327 14,400 10,607 195,404 2,830 37,948 650 5 68,217 179,843 106,597 163,409 
661,400 4,019 15,200 495 189.193 3,640 31.463 750 15 35,960 147.371 93.146 140.148 

Phys ics  and astronomy 139,082 
143,500 
131,400 

755 
62 
25 

435 
375 
300 

1 c 1  L J L  

10,000 

120 
170 
170 

110,244 
108,498 
100,961 

1,267 
1,164 
1,200 

i , 5 5 i  
250 - 

19,496 
18,580 
22,205 

385 

420 

29,505 
35,400 
39,300 

, *n 
- 1 1 1  

24,414 
31,092 
25,107 

1,090 
2,550 
3,400 

- 

- 

60 

100 

- ^ ^  
, 1 1 1 1  61.. 

180 
14 0 

1,557 
2,586 
2,563 

15,734 
12,763 

7,000 

17,392 
59,; 

21 ~ 900 

-. 

- 

- 

- - 

100 
200 
250 

- 

- 

175 
450 
500 

- 

10 
5 

15  

- 

- 

2,226 
2,272 
1,100 

50,050 
53,115 
23,200 

735 
5 70 
600 

13,737 
11,600 
10,400 

JU 
1cI 

425 
630 
630 

2 15 

97 - 

11 

91,302 
42,820 
31,550 

107,673 
137,023 
115,821 

22,866 
27,075 
22,836 

9,256 
12,913 
14,300 

45,986 
46,000 
41,000 

1,333 
64 0 
600 

12,129 
5,625 

9.1L5 
11,214 
1U143U 

766 
2,070 
2,860 

5,749 

1.100 
1,060 

3 34 
452 
5 00 

126,580 
156,607 
136,700 

3 

* 

- 

3,365 
255 

1,510 
2;337 
2,500 

- 

396 
648 
193 

Lunar and p lane tary  
e x p l o r a t i o n  206,027 

251,337 
197,900 

2,608 
14,400 
15,200 

Sus ta in ing  u n i v e r s i t y  
program 1965 

1966 
1967 

Launch v e h i c l e  development 1965 
1966 
1967 

- ^ _ -  
LY0.J 7 . r  .._- h ..-L1-?- --.- -. .-..*-I.. rL "CYL L L I I C L I '  

1966 
1967 

46,000 
46,000 
41,000 

96,500 
55,300 
33,700 

1>4,48l 
178,700 
152,000 

28,501 
36,700 
35.400 

30,991 
38,900 
43,600 

1,321 
820 
700 

1,353 
2,507 
3,319 

Bioscience 1965 
1966 
_ ^ , -  

L Y O l  

Meteorological  s a t e l l i t e s  1965 
1966 
1967 

Comunica t ion  and a p p l i c a t i o n s  
technology s a t e l l i t e s  1965 

1956 
1967 

30,774 
32, SO0 
26,400 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

D I S T R I B ~ I ~ '  OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION MD FISCAL YEAR 

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

ure---. AMES E L E C T R O N I C S  FLIGHT LANGLEY L E W I S  S P A C E  NUCLEAR . .L* ,LnR J. K. KENNEDY MANNED M A R S H A L L  G O O O A R 0  P A C I F I C  LAUNCH 
:<G~UL.IVN n t A D Q V A R T E R S  O P E R A T I O N S  HESEARCH R E S F l a r u  PFqc!,??:: PROGRAM TOTAL S r A C E  CENTER, SVACECRAFT SPACE FLIGHT SPACE FLIGHT O P E R A T I O N S  M A L I  O P C  9ESh::~:i R < j i A * c n  

gcF:t:ll OFFICE - CENTER CENTER CENTER CENTER " r r , I I L  > l A T I O N  CENTER ~- M!"S?. L b N l t H  C E N T E R  rc.Tc., 

OFFICE OF ADVANCED RESEARCH AND 
1965 *%.PvLIn. M.. --.- 

*r.a.I*."LI\N'. LUIAJ,  

Basic research  

Space veh ic l e  systems 

E lec t ron ic s  systems 

Human f a c t o r  systems 

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

Nuclear rocke t s  

Chemical propulsion 

Aeronautics 

OFFICE OF TRACKING AND 
DATA ACQUISITION 

Tracking and da ta  acqu i s i t i on  

OFFICE OF TECHNOIJGY 
mILIZATION AND POLICY 
PLANNING 

Technology d i i i z a c i o n  

TOTAL BUDGET PLAN 

1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1965 

1967 

1965 
1966 
1967 

. * * -  
*7uv  

1965 
1966 
1967 

1965 
1966 
1967 

1965 
1966 
1967 

1,512 28,911 8,517 - 19,391 2,333 7,638 34,953 122,084 45,760 31,648 28,581 
2,355 17,264 9,678 - 18,775 6,554 14,919 40,749 69,431 50,218 37,765 20,638 

48.500 31.833 22.640 

331,328 
288,596 250 
278.300 250 3.370 17.496 9,701 .. 7,925 41.127 61,603 - 21.455 12.400 

21,231 

23,000 

44,193 
35,000 
36,000 

25,622 
32,300 
36,800 

13,320 
14,900 
17,000 

22,000 

58,220 
45,200 
42,500 

57,000 
58,000 
53,000 

76,502 
39,700 
37,000 

35,240 
41,496 
33,000 

253,236 
LJL.Ub> 

- - 
629 
435 
670 

465 
525 
450 

365 
795 

1,100 

53 
100 
650 

- 
- 

500 
500 

- 

916 
815 
850 

16,444 

3,096 

3,685 
4,003 
4,200 

355 
310 
300 

4,201 

2,415 

1,650 

1,375 
1,125 

900 

3,721 
4,800 
6,500 

2,010 

7.nnn 
1,500 

257 
1 1 7  
120 

1,231 
1,751 
2,081 

2,967 
2,975 
2,960 

25 

3,512 
4,260 
3,990 

- 
550 
550 
5 50 

I?",*:? 
155,950 

1,966 
1,910 
2,100 

3,354 

3,475 

3,480 
3,718 
4,100 

4,233 
5,224 
5,830 

3,076 

191 
110 
50 

- 
540 
500 

6,167 
4,197 
5,400 

95 
595 

1,000 

250 
250 

2,178 
5,110 

10,000 

60 
359 
700 

so 
300 

- 

- 

19C 
150 

3 
30 
30 

1,825 
1,010 
1,010 

1,038 
698 
660 

1,750 

1,250 
1,500 

- 

3,022 
11,681 
L,975 

1,900 
1.880 

1,901 
2,119 
2,200 

10,594 
11,466 
14,282 

6,660 
7,260 
7,420 

4,053 
4,246 
5,000 

1,324 
84 6 
700 

1,369 
2,877 
2,900 

9,052 
11,935 
8,625 

2,200 
2.000 

2,234 
2,731 
2,800 

2,408 
3,087 
3,223 

400 
539 
54 0 

232 
125 - 

43,517 
28,768 
26,065 

9,846 
6,599 
3,550 

49,588 

12,800 
15,205 

13,859 
12,377 
12,625 

- 

45,760 
50,218 
48,500 

- 

7,503 

8,500 
8,627 

3,474 
6,006 
3,713 

2,022 
3,906 
3,180 

2,172 
2,216 
2,820 

1,351 
4.565 
3,045 

13 
58 
so 

11,973 
11,271 
9,300 

3,140 
1,116 
1,225 

7,015 
10,400 

6,356 
5,056 
5,400 

4,234 
3,718 
4,200 

2,727 
3,566 
3,290 

100 
100 

5,857 
4,491 
6,050 

6 
* 

9,301 
3,707 
3,700 

55,769 
53.500 - - 

279: 300 1.500 199,600 6;400 2:100 2:100 12.000 55; 600 

253,236 2,000 179,252 5,100 1,900 2,200 7,015 55,769 
231,065 1,500 155,950 5,835 1 , m n  ?;OOO i0,OOu 53,500 

32, uvv 
r r  I ^ ^  1 2  nnn ,__._ 2,100 2,100 6,400 .^^  - ^ A  279,300 1.5s:: I V Y ,  auu 

4,750 - A ,  750 - 4,750 - 4,750 
4.800 4,800 

4,750 
4,750 
4,800 

4,750 
- 4,750 

4,800 

4,270,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322.327 45,760 184,010 214.099 
50,218 184,727 240,047 4,511,644 124,686 1,495,937 1,604,006 361,457 8,665 56,953 7,204 16,804 111,666 249,274 
48,500 167.129 220.888 10 040 53.168 13.150 8 - 4 246 600 l&- , 
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ADMINISTRATIVE OPERATIONS * 
FISCAL YEAR 1967 ESTIMATES 

JET PROPULSION LABORATORY 

SUMMARY 

MISSION : 

The Jet I’ropulsion Laboratory (JPL), a government-owned facility, is 
operated by the California Institute of Technology under contractual arrange- 
ment with the National Aeronautics and Space Administration. 
has primary responsibility for the development and/or project management of 
complete spacecraft systems (e.g., Surveyor and Mariner), lunar and deep 
space unmanned scientific missions, and world-wide tracking, data acquisition,, 
data reduction and analysis capability as required by lunar and deep space 
flights. 
spacecraft guidance and control systems, advanced solid propellant and liquid 
propellant spac:ecraft engines, and integration of advanced propulsion systems 
into spacecraft. 

The Laboratory 

Other areas of importance in the JPL program include advanclad 

DESCRIPTION: 

The Jet Propulsion Laboratory occupies a main site of 145.9 acres in 
Pasadena, California, approximately twenty miles from Los Angeles. S1ibsidiar:y 
facilities are located at Goldstone, California; Edwards Air Forc:e Base in 
Muroc, California; and at Table Mountain, California. The capital inrestment 
as of June 30, 1965 was $128,177,167. 

SUMMARY OF REt3URCES REQUIREMENTS: 
(Dollars in Thousands) 

196;’ --- 1965 1966 

Authorized Positions , end of year.. . . 3,998 4 , 250 4 , 21iO 

Administrative ‘Type Costs*. . . . . . . . . . . $63,151 $65,699 $71,21.8 
Average Number of All Employees.. . . . . 4 , 119 4 , 125 4,200 

*As a contractor operation, personnel and operation of installation costs at 
the Jet Propulsion Laboratory are included in the Research and Development 
appropriation. 
JPL are shown for comparability purposes only and are not included in the 
NASA Administrative Operations appropriation. 

Therefore, the administrative operations type est:imatc?s for 

199-461 0 - 6E - 17 



FISCAL YEAR 1967 ESTIMATES 

CON SOL IDATED STATEMENT 

--- ON THE AERONAUTICS PROGRAJ 

The funding  shown i n  t h e  NASA Research and Development budget  (Voliime 11) 
f o r  t h e  Aeronau t i c s  prograrn does n o t  t o t a l l y  r e f l e c t  t h e  level of e f f o r t  be- 
i n g  conducted.  NASA has ,  i n  i t s  own r e s e a r c h  c e n t e r s ,  a v e r y  great:  capab iL i ty  
t o  accomplisl- a e r o n a u t i c s  r e s e a r c h .  T h i s  c a p a b t l i t y ,  exempl i f ied  by ria j o r  wind 
t u n n e l  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  simula- 
t i o n  f a c i l i t i e s ,  i s  ope ra t ed  by Government pe r sonne l .  I n  o r d e r  t o  as : ;ess  
t h e  magnitude o f  t h e  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  ' A d m i n i s t r a t i v e  Opera t ions"  a p p r o p r i a t i o n  which s u p p o r t s  aeronziu t ics  
p r o j e c t s  must be  added t o  t h e  Research and Development funds.  In add: . t ion,  
t h e  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  i s  a l s o  t o  be con- 
s i d e r e d ,  s i n c e ,  t h e  i n c r e a s e d  c a p a b i l i t y  t o  conduct  a e r o n a u t i c s  r e sea t<ch  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 .  

In  a d d i t i o n  t o  t h e  funding  d e s c r i b e d  above, t h e r e  i s  a cons ide rab lc  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 e t  h a s  
p o t e n t i a l  b e n e f i t  t o  Aeronaut ics .  T h i s  may be  c a t e g o r i z e d  a s  " o t h e r  ClART, 
Suppor t ing  Research and Technology a p p l i c a b l e  t o  Aeronaut ics"  and :jhopn, a s  
an  e s t i m a t e ,  i n  t h e  t a b l e  below. 

( D o l l a r s  i n  M i l l i o n s )  
1966 1967 -- - 1965 

Research ,and development.. .............. $35.2 $41.5 $33.0 
C o n s t r u c t i o n  of f a c i l i t i e s , . .  .......... 3.7 .7 21.0 
A d m i n i s t r a t i v e  ope ra t ions . .  ............ 33 04 37,4 39.5 -- 

Other  OART suppor t ing  r e s e a r c h  and 
techno 1 ogy a p p l  i c a b 1 e t o  ae ronau t  i c s . 930.0 $30.0 $30.0 

Total.....,.....O..........*............ $102.3 $109.6 5123.5 -- 
Number o f  d i r e ~  t personnel  engaged i n  

a e r o n a u t i c s  r e s e a r c h  and development 
e f f o r t .  ................................ 1,513 1,679 1 ,7$3  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

SUPPORTING RESEARCH AND TECHNOLOGY 
(Thousands of d o l l a r s )  

F isca l  Year F i s c a l  Year 
1965 1966 

OFFICE OF MANNED SPACE FLIGHT.. . . . $53,900 $32,205 

Apol lo  s u p p o r t i n g  development . .  53 , 900 32 , 205 

OFFICE OF SPACESCIENCE AND 
APPLICATIONS................... $74,233 $94,300 

P h y s i c s  and astronomy. .  ........ 21,057 23 , 800 
Lunar and p l a n e t a r y  e x p l o r a t i o n  24,140 38; 600 
Biosc ience . . . . . . . . . . . . . . . . . . . . .  12,501 15,100 
Communication and a p p l i c a t i o n s  

4,500 
Meteoro log ica l  sa te l l i tes . . . . . .  7,311 8,300 
Launch v e h i c l e  development . .  . . . 7 , 100 4,000 

t echnology satel l i tes  . . . . . . . . 2,124 

OFFICE OF ADViKED RESEARCH AND 
TECHNOLOGY.. .................... $172,906 $193,961 

Basic r e s e a r c h . . . . . . . . . . . . . . . . .  
Space v e h i c l e  sys tems. .  ........ 
E l e c t r o n i c s ;  ~iystems. . . . . . . . . . . . 
Human f a c t c r s  sys tems .......... 
Nuclear  r o c k e t s . . . . . . . . .  ....... 
Chemical p r o p u l s i o n  ............ 
Aeronau t i c s . . . . . . . . . . . . . . . . . . . .  
Space power and e l e c t r i c  

propuls ic ln  sys tems. .  . . . . . . . . . 

21,231 
25,707 
23,222 
12 , 160 
20,891 
24,762 

8,163 

36,770 

22,000 
26,000 
30,000 
13,000 

33,500 
10,261 

21,000 

38,200 

OFFICE OF TRASKING AND DATA 
ACQUISITIO!! .................... $13,500 $13,800 

GRAND TOTAL....................... $314,539 $334,266 

F i s c a l  Year 
196'1 --.- 

$32,895 

32,895 

$95,400 

2 2 ,900 
40, LOO 
14; 700 

4 , 1500 
9, LOO 
4,000 

23,000 
28,700 
34,000 
15 , '500 
16, ,900 
33, '500 

9,000 

37 ,000 

$13,800 
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