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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

I 

FISCAL YEAR 1969 ESTIMATES 

GENERAL STATEMENT 

The National Aeronautics and Space Administration w a s  e s t ab l i shed  cln 
October 1 ,  1958, pursuant t o  the National Aeronautics and Space Act of 1958, 
approved on J u l y  29,  1958. The Act states t h a t  t he  po l i cy  and purpose of the  
United S ta t e s  a c t i v i t i e s  i n  space w i l l  be: t o  conduct space and a e r o r a u t i c a l  
a c t i v i t i e s  fox- peaceful purposes f o r  t he  b e n e f i t  of a l l  mankind. These ac- 
t i v i t i e s  should con t r ibu te  m a t e r i a l l y  to: t he  expansion of human knobledge 
i n  the  at.mosptiere and space; the  improvement and usefulness  of ae ronau t i ca l  
and space veh.j.cles; the development and operat ion of space veh ic l e s ;  t he  es- 
tablishment of long-range s t u d i e s ,  t h e  preserva t ion  of United S t a t e s  leader-  
sh ip  i n  aeronaut ics  and space technology and u t i l i z a t i o n ;  t he  dissemination 
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  agen- 
c i e s ;  t he  coq ie ra t ion  with other  na t ions  i n  aeronaut ics  and space a c t i v i t y  
pursuant t o  peaceful i n t e r e s t s ;  and the  e f f e c t i v e  u t i l i z a t i o n  of sc : ien t i f ic  
and engineering t a l e n t s  and f a c i l i t i e s  of t he  nat ion.  

A t o t a l  funding program of $4,370,400,000, t o  be financed by new obl iga-  
t i o n a l  a u t h o r i t y ,  i s  requested t o  support  c u r r e n t  and proposed programs. 

The i n d u s t r i a l  community, under c o n t r a c t s  wi th  the  NASA, w i l l  (continue t o  
c a r r y  forward t h e  prime design,  development, and f a b r i c a t i o n  e f f o r t  of the  
NASA program. Spec i f i c  elements of t he  a c t i v i t y  w i l l  continue t o  be pursued 
wi th in  NASA i n s t a l l a t i o n s ,  other  government agencies,  u n i v e r s i t i e s ,  and 
research con t r ac to r s  which have the  necessary l e v e l  of e x p e r t i s e  i n  special 
areas of engineering and science.  The major elements of the  program f a l l  
wi th in  t h . e  f a 1  lowing categories:  

---- MANNED SPACE FLIGHT: A program f o r  t he  continued development and 
demonstrati.on of a c a p a b i l i t y  f o r  manned space operat ions and e x -  
p lo ra t ion ;  t o  maintain progress  i n  manned space f l i g h t ;  and t o  
provide information required f o r  f u t u r e  dec i s ions  concerning 
follow-on space programs. 

---- SPACE SCIENCE AND APPLICATIONS: 
involving: (1) s c i e n t i f i c  i nves t iga t ions  of the  e a r t h ,  s o l a r  ~sys- 
t e m ,  s tars and space environment; compiling new knowledge i n  
astronomy; p lane tary  and i n t e r p l a n e t a r y  s t u d i e s  and experiment:; on 
the  a f f e c t s  of space environment on l i v i n g  organisms; and (2) the 
adapting of space technology so acquired f o r  the  d i r e c t  b e n e f i t  (of 
mankind i n  areas such as weather,  communications, navigat ion,  
t r a f f i c  c o n t r o l ,  geodesy, meteorology, and e a r t h  resources.  

A program of unmanned space f l i g h t  

---- ADVANCED RESEARCH AND TECHNOLOGY: 
the  technological base f o r  s i g n i f i c a n t  f u t u r e  aerospace missions. 

A continuing program t o  provide 

SD v i  



TRACKING AND DATA ACQUISITION: 
required by the world-wide NASA manned and unmanned space flight 
programs. 

A program for providing the support 

Detailed justification of the FY 1969 budget estimate for the total pro- 
gram of $4,370,400,000 is provided in the following three volumes: 

Volume 

I1 Research and Development 
I11 Construction of Facilities 
IV Administrative Operations 

Amount 

$3,677,200,000 
45,000,000 

648,200,000 

TOTALI $4,370,400,000 

REIMBURSEMENT AT EASTERN TEST RANGE: A new financial arrangement 
will increase the NASA reimbursement to the Air Force Eastern Test 
Range from $25.2 million to $51.4 million in FY 1969. This agree- 
ment, based on a Bureau of the Budget analysis of Eastern Test 
Range costs and workload, recognizes the impact of NASA launch 
support requirements on the cost of the Eastern Test Range support 
activities and provides for NASA reimbursement for range instru- 
mentation ships and aircraft, mainland and down-range instru- 
mentation sites for tracking and comnunications, data processing, 
and mission operations support. 

SD vii 
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X NASA IN STALLATI 0 NS 

Nuclear Rocket Development Stat ion 
Jackass Flats, Nev. 

Plum Brook Stat ion * A m e s  Research C Sandusky, Ohio 
Moffett Field, Cali f .  ewis Research Center 

Cleveland Ohm0 

Kennedy Space Center 
Electronics Research Center 

Western Test Range, Lornpoc. Cali  Cambridge Mass 

Goddard Space Flight Center 
Flight Research Cent Greenbelt Md  

Edwards, Calif. 

Wal lops Station * 
Wal lops Is'and Va Jet Propulsion Laboratory 

Pasadena. Calif. 
NASA Headquarters 

Washington D C Wh i te  Sands Test Facility 
Las Cruces, N. Mex. Langley Research Center 

Harnpton. Va * Manned Spacecraft Ce 
Houston, Texas Kennedy Space Center * 

Cape Kennedy. Fla 

Slidell ,  La. arshall Space Fl ight Center 
Huntsvi l le. Ala 

New Orleans, La. 
Mississippi Test Facility 

Bay St. LOUIS. Miss 

* Installations for which construction projects 
are  requested in FY 1969 budget. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

(In thousands of do l lars )  

P.L. 89-555 P.L. 90-131 
Fisca l  Year F i sca l  Year Fiscal Year 

& m W  1967 1968 - 1 9 6 1 9  

Research end Davelopment. . . . . . $4,245,000 $3,925,000 $3 6:1'7 200 

83,000 35,900 4.5,ooo Construction of F a c i l i t i e s . . . .  

Administrative Operations . . . . . 640.000 628.ooo 6418.200 

TOTAL .*...,,. .~,............... $4.968.ooo $$&au!Qg $4&1'0.400 

S'IJM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIHATES 

(In thousands of dollars) 

Research and 
ImshmwL 

Administrative - Construction - Total - 
Independent Offices Appropriation Act, 

1967 (80 Stat. 675) ................. 
USA Appropriation Transfers (80 Stat. 

676)... ............................. 
Transfer to "Operating expenses, Public 
Buildings Service," General Services 
Administration (80 Stat. 674)....... 

$4,968,000 

-..e 

$4,245,000 

-9 , 900 
$83,000 

2,000 

$640,000 

7,900 

-417 

$647.483 

--.. 
$- Appropriation (adjusted).......... - 

National Aeronautics and Space Admini- 
stration Appropriation Act, 1968 (81 
Stat. 384-385)........... ........... 

NASA Appropriation Transfers (81 Stat. 

Transfer to "Operating expenses, Public 
Buildings Service," General Services 
Administration (81 Stat. 348)....... 

3 8 5 ) . . . . o . . . . . . . . . . . o ~ o o a o o o o o o o o o o o  

$4,588 , 900 

0.0 

$3,925,000 

-14,400 

$35,900 

1,900 

$628 , 000 
12,500 

-127 

$640.373 $37,890 

$45,090 $3.677 , 200 

Appropriation (adjusted)...,...... - 
Appropriation requ~6t....,...,........ $648,200 $4! 370,400 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

OF BY BY BUDGET AC- 

( X u  tiiouaundrr or' doiiarsj 

S C I E N T  I FI C 
MANNED INVESTI- S P A C E  
SPACE G A T  I OMS APPL I - SPACE AIRCRAFT SUPPORT\WC 

APPROPRI AT I ON T I Tu TOTAL FLlCHT I N  SPACE Jau.!-m T E C ~ ~ ~ W  TECHWOLOGrACTlVlTiES 

Research and development.. 4,175,100 3,024,000 481,294 91,486 235,570 35,900 306,850 
Construction of facilities 86,411 45,057 4,688 --.. 8,590 21,010 7,066 
Administrative operations. 646,585 324,459 78,412 18,719 143,609 48,466 32,920 

u c e l  Year 19&. .... . ... ..$k648=,$3,158,608 $508.695 $134.393 $398,868 $- $325,618 

Research end development.. 3,970,600jr 2,809,200jr 433,523 114,337 256,890 66,800 289,850 
2,115 3,170 3,255 

Administrative operations. 640,373 323,743 71,577 19,966 139,863 52,711 32,513 

U c a l  Year 196p..... ....... S4.370,400 $2.824.812 $479.530 $147,733 $ W . O . O U  $131,435 $376,829 

Construction of facilities 37,800 25,665 3,595 --- 

Research and development.. 3,677,200 2,483,400 405,522 127,338 265,240 76,900 318,800 
24,755 

Administrative operations. 648,200 322,753 72,808 20,395 144,435 54,535 33,274 
--- 386 Construction of facilities 45,000 18,659 1,200 --- 

w 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

SUMWRY OF BUDGET PLAN 

OFFICE OF MANNED SPACE FLIGHT PROGRAm 

(Thousands of dollars) 
1967 1968 19 69 

Research and Development $3.024.000 $2.809.200 $2.483.400 

--- --- Geminiooooo.ooo.o.ooo.oo...o..ooooo 15,200 
ApollooOOOO.OOOOOoO.~o.oooooo.o.ooo 2,922,600 2,556,000 2,038,800 
Apollo applications................ 80,000 253,200 439,600 
Advanced missions.o.......o.o...b.. 6, ZOO --- 5,000 

Construction of Facilities 45,057 25,665 18,659 

Kennedy Space Center....o...o...oo. 34,157 23,745 13,209 
Manned Spacecraft Center,.......... 10,200 750 3,100 
Marshall Space Flight Center....... 
Michoud Assembly Facility.......... 700 4 25 400 
Various locations..........0be.~08m --- - - -  1,950 

- - -  745 --- 

317.102 312,957 312.984 Administrative Operations 

Kennedy Space Centero...90....o.... 92,742 93,831 97,710 
Manned Spacecraft Center........,.. 95,659 95,908 97,096 

128,701 123,218 118,178 Marshall Spaceflight Center........ 

TOTAL, MANNED SPACE FLIGHT. o o o o =386,159 $3,147,822 .$2,815,043 

SUM 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY OF BUDGET PLAN 

- OFFICE OF SPACE SCIENCE AND APPLICATIONS PROGRAMS 
OFFICE OF UNIVERSITY AFFAIRS PROGRAM 

(Thousands of 

SPACE SCIENCI3 AND APPLICATIONS 
PROGRAM!; ANI) PROJECTS 

R e  search and Dsvelopmen t 

Physics arid astronomy. ................ 
Lunar and planetary exploration..  ..... 
Launch vehl.clle development. ........... 
Launch ve'h:Lclle procurement.. .......... 
Biosc:Lence, . ,, ......................... 
Space appl.:Lct.itions. ................... 

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

Goddard Sl)iaCC! F l igh t  Center.. ......... 
Je t  Propul.:~ion Laboratory.. ........... 
John 17. Kennedy Space Center, NASA. ... 
Various loca t ions .  .................... 
Wallops StiltLon.. ..................... 

Administrative Operations 

Goddard Spacc! F l igh t  Center. .......... 
Wallops Stiatton.. ..................... 

1967 

$576,100 

129 , aoo 
184 , 150 
31,200 

117,650 
42,000 
71,300 

4.688 

--- 
350 

1,213 
2 , 920 

205 

ao. 798 

7 1  , 069 
9,729 

, 1968 

$552, a50 

142 , 950 
141 , 500 

127,100 

99,500 

--- 
41,aoo 

3.595 
565 

2,290 

740 

77.392 

68,525 

- - -  

8,867 

TOTAL, SPACE SCIENCE AND 
AI'PLICAT1:ONS. o e o  o o o o 

UNIVERSITY PII?FAIRS PROGRAM 

Research and Development 

Sustaining un ive r s i ty  program.. ....... 

$633, a37 
_I 

Slo.oo_o 

dollt irs)  
1969 --- 

38538,200 

141 , 900 
107 , 300 -- 
i2aY3oo 
48,500 

112,200 

-8 1 . 200 

- - 
.- - 

7100 

500 
- .- - 

-, 79,502 

70 , 594 
a, 9oa 

SUP': 5 



NATIONAL AERONAUTICS AND SPACE ACMINISTRAT ION 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY OF BUDGET PLAN 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY PROGRAMS 
OFFICE OF TRACKING AND WTA ACQUISITION PROGRAMS 

OFFICE OF TECHNOLOGY UTILIZATION PROGRAM 

(Thousands of d o l l a r s )  
1967 1968 1969 

ADVANCED RESEARCH AND TECHNOLOGY 
PROGRAMS AND PROJECTS 

Research and Development 

Basic research......................... 

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

systems... ........................... 
Nuclear rockets . . . . . . . . . . . . . . . . . . . . . . . .  
Chemical propuls ion .................... 
Aeronaut ical  vehicles . . . . . . . . . . . . . . . . . .  

Space veh ic l e  systems .................. 

Construct  i on  of F a c i l i t i e s  

Ames Research Center.  .................. 
Elec t ronics  Research Center ............ 
Langley Research Cen te r . . . . . . , . . . . . . . . .  
L e w i s  Research Center. . . . . , . . . . . . . . . . . .  

Adminis t ra t ive Operations 

A m e s  Research Center . . . . . . . . .  .......... 
Elec t ron ic s  Research Center. . . . . . . . . . . .  
F l i g h t  Research Center. . . . . . . . . . . . . . . . .  
Langley Research Center.. . , . . . . . . . . . . . .  
L e w i s  Research Center . . . . . . . . . . . . . . . . . .  
Space Nuclear Propuls ion Off i c e .  ....... 

TOTAL, ADVANCED RESEARCH AND 
TECHNOLOGY... ...................... 

$268,150 

21,401 
33,909 
33,597 
16,265 

40 , 440 
53,000 
33,638 
35,900 

29,600 

--- 
7,500 
6,100 
16,000 

88,128 

33 , 824 
12,219 
9,488 

64,337 
66 , 280 
1 &? 80 

$318.700 

21,465 
35,000 
39,200 
20,985 

44,000 
54 , 000 
37,250 
66 , 800 
5.285 

3,170 --- --- 
2,115 

188,882 

33,563 
15,467 
9,439 

62,095 
66,220 
2,098 

3336.800 

22,000 
35,300 
39,400 
21,700 

44,800 
60,000 
36 , 700 
76,900 

386 

386 

--- --- 
195,108 

33,975 
19,079 
9,728 

62 , 765 
67,352 
2,209 

$485 .a78 $512,867 $532.294 

SUM 6 



(Thousands of doll..ars) 
1967 1968- 1969 _, 

TRACKING AND IXTA ACQUISITION PROGRAMS 
AND PROJEC:C:3 

Re search arkgkve 1 opme n t 

Tracking ,and data a c q u i s i t i o n . .  ....... 
Construe t i m o f  F a c i l i t i e s  

Goddard Space Fl ight  Center. .  ......... 
Various Ihcations.  .................... 
J e t  Propulsion Laboratory ............. 

TOTAL, 'TRACKING AND 
ACQU:LSITION ....................... 

TECHNOLOGY UTILIZATION - Research 
and D e v e l o p E s  

$270,850 $275,85'0 $304,80O 

1.700 1,9og 21,751i 

--- - - .. 7 LO 

990 -- - 21,751) 
--- 1,900 - - .. 

- 
9272.550 $277.7510 $326.551) 

$5 .ooo $4.000 - $4,00(:, 

SUl'4 7 

2 8 8 - 2 7 f  C) - 68 . ! 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

NIJMBER OF POS- 

Fiscal  Year Fiscal  Year Fiscal Year 
A19681969 

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

Manned Spacecraft Center.,........ 
Marsha11 Space Flight Center...... 

Goddard Space Flight Center....... 
Wallops Station................... 

Ames Research Center.............. 
Electronics Research Center,...... 
Flight Beaearch Center.,...,...... 
Langley Research Center........,.. 
Lewis Research Center............. 
Space Nuclear Propulsion Office... 

NASA Headquarters................. 

3.. ..... 

2,720 
4,704 
7,086 

3,782 
518 

2,173 
700 
590 

4,161 
4,676 

117 

2.499 

33,726 

2,182 

2,931 
4,579 
6,386 

3,686 
497 

2,092 
816 
566 

3,990 
4,485 

115 

2,279 

aut22 

2-182 

2,931 

6,386 
4,579 

3,841 
497 

2,092 
966 
566 

3,990 

115 
4,485 

2-279 

32,727 

2.182 

TOTAL POSITIONS 
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NATIONAL AEROMUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

RESEARCH AND ijEiv+'LOPBEhT 

program and Financing (in tnousando of ao i i a r s j  - - 
Direct program: 

1. Manned space f l ight :  
(a) Gemini.................. 
(b) Apollo. ................. 
(c) Apollo applications.. ... 
(d) Advanced mission studies 

space: 
(a) Physics and astronomy... 
(b) Lunar and planetary 

exploration. ........... 

2. Scient i f ic  investigations in  

(c) Bioscience.. ............ 
3. Space applications ........... 
4. Space technology. ............ 

(d) Launch vehicle develop- 
ment................... 

5. Aircraft technolo gy.......... 
6 .  Supporting ac t iv i t ies :  

(a) Tracking and. data 
ecquisiti~i...... ...... 

jb) Sustaining university 
Drogra aa.----.-.-...-... 

( c )  Technology uti l ization..  

* A t e l  a4raAC rrrfinr*.r 
LVLU& U A L T ~ . L  y&ve&slu 

---&- z---a*a cue C b  Iq.luc;u e e : e I 

Budget Plan 

1967 1968 1969 

15,200 .................. 
2,922,600 2,556,000 2.038.800 

80,000 253,200 
6,200 ......... 

160,837 

201,005 
42,000 

77,452 
91,486 

235,570 
35,900 

-7n o c n  
L 1 v ,VdU 

31,000 

175,817 

150,666 
45,700 

61,340 
114,337 
256,890 

66,800 

q i c  ~ c n  
L I A , U A V  

10.000 

- 439 ; 600 
5,000 

175,922 

113,900 
54,40(1 

61,3oa 
l27,33t 
265,24C 
76,90C 

?n/. Qnt 
.a"-,"". 

10. ooc 

:oets t o  t h i s  appropriation 

1967 19 68 1969 

100,383 6,100 ......... 
!,845.089 2,509,700 2,132,700 

621805 
10,011 

202,071 

234,081 46,031 

95,069 
107,871 
246,384 
41,089 

a i 7  ai/. 

36,184 

e*, ,.-7 

179,800 
6,000 

184,100 

163 ,000 
46,500 

72,900 

252,200 
112,200 

50,000 

2 n A  inn 

35,800 

-"",-"" 

435,000 
4,300 

176,100 

118,000 
52,200 

62,200 
127,100 
273,400 
67,800 

2nL Ann 

27 .OOO 

-1  ., .-- 

4.700 4,166 4 ; 200 

4,349,148 3,929,100 3,?843400 
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RESEARCH AND DEVEIDPMEHT 

Program and Financing (in thousands of dollars) - Continued 

Reimbursable program: 
1. Manned space flight: 

(a) Gemini.................... 
(b) Apollo.. .................. 
(c) Apollo applications.. ..... 

2. Scientific investigations in 
space: 
(a) Physics and astronomy ..... 

3. Space applications.. ........... 
4. Space technology ............... 
5. Aircraft technology, ........... 
6. Supporting activities: 

(a) Tracking and data 
acquisition.............. 

(c) Technology utilization.... 

Total reimbursable 
program COStS.......... 

Total program costs, 
funded................. 

Change in selected resourcesl/. ... 
10 Totale. ....................... 

Budnet Plan 

1967 1968 1969 

1,257 .................. 
373 175 175 ......... 400 400 

12,464 7,477 7 , 673 
49,415 17,500 31,500 
39 , 796 40,579 45,252 
2 , 147 5 , 750 2,000 

1,000 6 19 500 
139 .................. 

106 - 59 1 72.500 87 500 

4,281,691 4,043,100 3,764,700 ........................... 
4,281,691,4,043,100 3,764,700 

2osts to this appropriation 

1967 19 68 1969 

1,369 3,946 ......... 
63 1 607 175 

273 400 ......... 
6,231 8,177 7,673 
27,179 53,757 31,500 
40,116 40,701 45,252 
2,207 8,463 2,000 

500 
150 1 ......... 1,031 1,657 

4,428,688 4,046,056 3,871,900 
-99,046 153,159 -107,200 

4,329,642 4,199,215 3,764,700 



RESEARCH AND DEVELOPMENT 

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

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

-: 

f rosp: 
Receipts and reimbursements 

11 Federal funds................... 

21  Unobligated balance a v a i l a b l e ,  
14 NowFederal sources2.. .......... 

s t a r t  of year: 
For completion of p r i o r  year 

Available t o  f inance new 

22 Unobligated balance t r ans fe r r ed  

23 Unobligated balance t r ans fe r r ed  

24 Unobligated balance ava i l ab le ,  

budget plans.  .................. 
budget plans.  .................. 

from other  accounts............. 

t o  other  accounts............*.. 

end of year: 
For completion of p r i o r  year 

56 budget plans ................... 
budget plane. .................. 

A - - - * * - L * -  *- e:,-,-.. 
AVQ&L. )ULS LU AAl I0AAb.C .LOW 

U 

New ob l iga t iona l  au thor i ty .  ... 

1967 1968 1969 

k, 281,691 4,043,100 3,764,700 

-93,717 -68,425 -75,425 
-12,874 -4,075 -12,075 

........................... 

......... -60,000 ......... 

........................... 

........................... 

........................... 
60,OOC .................. 

4,235,100 3,910,600 3,677,200 

1967 1968 19 69 

r,329,642 4,199,215 3,764,700 

-93,717 -68,425 -75,425 
-12,874 -4,075 -12,075 

-203,665 -156,715 ......... 
......... -60,000 ......... 

-1,002 .................. 
......... 600 ......... 

156,715 .................. 
50,000 .................. 

4,235,100 3,910,600 3,677,200 



RESEARCH AND DEVELOPMENT 

19 67 1968 19 69 

Program and Financing (in thousands of dollars) - Continued 

19 67 1968 1969 

1 I 

New obligational authority: 

40 Appropriation. .................... 
41 Transferred to other accounts..... 

I Budget Plan I Costs to thio appropriation 
I 

4,245,000 3,925,000 3,677,2001 4,245,000 3,925,000 3,677,200 ......... -9,900 -14,400 -9,900 -14,400 ......... 

90 Expenditures .................................................. 
01 Out of current authorlzations......~.o..........~........o~....... 
02 Out of prior authorfzations....................~~.o........~....~. 

Expenditure6 are distributed as follows: 

4,487,215 4,004,500 3,851,300 

2,868,570 2,555,400 2,448,200 
1,618,645 1,449,100 1,403,100. 

43 Appropriation (adjusted).. ...... 4,235,100 3,910,600 3,677,20 4,235,100 3,910,600 3,677,200 

Relation of obligations to expenditures: 
10 Total  obligatio^.... ............................................. 
70 Receipt8 and other offsets (Items 11-17)..... ..................... 
71 Obligations affecting expenditures.... ........................ 
72 
74 

Obligated balance, start of year.............................,...... 
Obligated balance, end of ~ r . a r . . . . . . . . . . . . . . . . . . . . . . . * . . 8 . . . . . ~ . . .  

14,329,642 4,199,215 3,764,100 
-106,591 -72,500 -87,500 

1,837,620 1,573,457 1,695,672 
1,573,457-1,695,672-1,521,572 

4,223,052 4,126,715 3,677;zoo 



RESEARCH AND DEVEWPHENT 

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

1966 

%elec ted  resources as of June 
30 a r e  as follows: 
Stores.............................. 35 , 257 
Unpaid undelivered orders........... 1,147,462 
Advances. . . b b b .a&$. 

Tota l  s e l ec t ed  resources........... 1,189,282 

2Reimbursements from nonoFederal sources are rece ip t s  
S a t e l l i t e  Corporation p ro jec t s  (42 U.S.C. 2473). 

1967 
Adjust - 

rnents 1967 

2,368 39,097 ..... 1,043,395 
-10.112 

2,368 1,092,604 

1968 1969 

39,097 39,097 
1,196,554 1,089,354 
~ - - l Q L u  

1,245,763 1,138,563 

fo r  se rv ices  performed on Communications 

1967 a c t u a l  1968 est imate  1969 est imate  

Note.--Reconciliation of budget p lan  t o  
obl iga t ions  : 

Tota l  budget plan.............. ........... 4,281,691 4 , 043,100 3,764,700 
Deduct por t ion  of budget plan t o  be 

obl iga ted  i n  subsequent years............ 113,369 ......... ......... 
Add obl iga t ions  of p r i o r  year budget plans 16- 156.115 - 

Tota l  Obligations..............o..... 4,329,642 4,199,215 3,764,700 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

S _ U M M A R Y O F B S E A R C H  AND DEVELOPMENT BUDG ET PLAN BY PR OGRAM BY C OGNIZIiNT OFFLGE 
( In  thousands of d o l l a r s )  

F ~ s c A  1 Year 
-1969- 

BUDGET F i s c a l  Year 
A ~ I Y I X X  QEEICE /PROGW 1967 

F i s c a l  Year 
1968 

$2.483.404 $2.809. 200 ......... 
15,200 

2,922,600 
80,000 

6,200 

la Gemini.................... 
l b  Apollo... ................. 
l d  Advanced mission s tudies . .  
IC Apollo appl ica t ions . .  ..... 

--- 
2,038,800 

h39,600 
5,000 

2,556, O O W  
253,200 

$PACE SC B W  
APPLICATIONS.............. 576.100 

129,800 

184,150 
31,200 

117,650 
42,000 
71,300 

fi52.850 
142,950 

141,500 

127,100 
41,800 
99,500 

--- 

,538.200 
141,900 

107,300 

128,300 
48,500 

--- 

112,200 

2a Physics and astronomy.. ... 
2b Lunar and p lane tary  

exploration... . .  ........ 
2d Launch vehic le  development 
* Launch vehic le  procurement 

2c Bioscience........ ........ 
3 Space app l i ca t ions  ........ 

6b Sustaining un ive r s i ty  
program.... ............. 10.000 10.000 

ADVA-1- AND 
T E c H N c m .  ............... 268.159 318.700 
Basic research.. . . .  ....... 
Space vehic le  systems. .... 
Elec t ronics  systems ....... 
Human f ac to r  systems ...... 
Space power and e l e c t r i c  

propulsion systems.. .... 
Nuclear rockets. . .  ........ 
Chemical propulsion. ...... 
Aeronautical  vehic les . .  ... 

21,401 
33,909 

16,265 
33,597 

21,465 
35,000 

20,985 
39,200 

22,000 
35,300 
39,400 
21,700 

40,440 
53,000 
33,638 
35,900 

44,800 
60,000 
36,700 
76,900 

44,000 
54,000 
37,250 
66,800 

270,859 275.850 

6c- cy;y-. ..... 
$4.175.109 

*Funds f o r  the  procurement of launch vehicle8 a r e  s t a t i s t i c a l l y  d i s t r i b u t e d  t o  
unmanned f l i g h t  programs (e.g., Physics and Astronomy, Space Vehicle Systems). 
**Includes $60 mi l l i on  of p r i o r  year funds appl ied  t o  FY 1968 budget p lan ,  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

_-- NEW RESEARCH AND DEVELOPMENT PROGRAMS AND PROJECTS 

The f i s c a l  year 1969 budget contains  $38,000,000 f o r  t h e  followin:: new 
research  and development p ro jec t s :  

Lunar and Plane tary  Explorat ion Program 

Mariner Mars 1 9 7 1  . . . . . .  $18,000,000 

The objec t ives  of t he  Mariner Mars 1971 p ro jec t  a r e  t o  p lace  two ;pace- 
c r a f t  i n  o r b i t  about Mars t o  measure t h e  phys ica l ,  chemical, and thermal 
p rope r t i e s  of i t s  sur face  and atmosphere and t h e  v a r i a t i o n s  of tliese proper- 
t i e s  with t h e  season and t i m e  of day. This p ro jec t  w i l l  a l s o  aclvanc? space- 
c r a f t  technology p a r t i c u l a r l y  f o r  o r b i t a l  missions about t h e  plariets.  The 
s c i e n t i f i c  instruments f o r  t h e  Mariner 1971 missions w i l l  be s ini i tar  t o  
those ca r r i ed  by Mariner 1969. However, t h e  1971 mission concept i s  a major 
advance because it provides f o r  o r b i t a l  operat ions t o  make measuremeiits 
c lose r  t o  t h e  sur face  and f o r  longer per iods of t i m e ,  whereas tht: Mariner 
Mars 1969 f lyby mission w i l l  have a sho r t  encounter t i m e  a t  a f a r t h e r  d i s -  
tance from the  p l ane t .  

The Mariner Mars 1971 spacecraf t  w i l l  be s i m i l a r  t o  t h e  Mariritx M a r s  1969 
spacecraf t  and w i l l  use the  spare  components and proof t e s t  modei fr3m thait 
p r o j e c t .  The funds requested f o r  FY 1969 w i l l  provide f o r  a de ta i le l l  systeni 
design, procure add i t iona l  Mariner Mars 1969 subsystems, provide f o r  modifi- 
ca t ion  of Mariner Mars 1969 hardware, and develop and t e s t  protot:ype; of 
c r i t i c a l  subsystems. 

T i t an  Mars 1973 . . . . . .  $20,000,000 

The objec t ives  of t h e  T i t an  Mars 1973 p ro jec t  a r e  t o  cont inue t o  neasur'e 
t he  physical and chemical p rope r t i e s  of Mars from o r b i t ,  and t o  send a 
surv ivable  lander  through t h e  atmosphere t o  t h e  su r face  of Mars. Th2se 
measurements w i l l  increase  t h e  topographic and thermal mapping inforinat ion;  
e s t a b l i s h  t h e  absence o r  t he  presence and d i s t r i b u t i o n  of water  on t i le  
sur face  of Yars; measure t h e  t r a c e  cons t i t uen t s  of t h e  atmosphe~:(?; d2termine 
ionosphere Froper t ies  and d i s t r i b u t i o n ;  and obta in  dens i ty ,  t empera t l re ,  and 
composition p r o f i l e s  of the atmosphere by d i r e c t  measurements. The 2 r b i t e r  



spacec ra f t  developed f o r  t h i s  mission w i l l  be used f o r  f u t u r e  p lane tary  
missions.  C r i t i c a l  technologies  and s t e r i l i z a t i o n  techniques w i l l  be devel-  
oped f o r  systems t o  be landed on t h e  su r face  of Mars i n  l a t e r  missions.  The 
p r o j e c t  w i l l  provide f o r  two missions t o  Mars. Each mission w i l l  cons i s t  of 
a small  surv ivable  o r b i t e r  and a lander  launched on a T i t an  veh ic l e  i n  1973. 
The funds requested f o r  1969 w i l l  provide f o r  t h e  prepara t ion  of func t iona l  
s p e c i f i c a t i o n s ;  i n i t i a t i o n  of d e t a i l e d  system designs;  and development, 
f ab r i ca t ion ,  and t e s t i n g  of  engineer ing models of  c r i t i c a l  subsystems f o r  
both t h e  o r b i t e r s  and probes.  
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RESEARCH AND DEVEIDPMENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

OFFICE OF MAN"N3D SPACE FLIGHT -- 
PROGRAM OBJECTIVES -- AND JUSTIFICATION: 

The objec t ive  of the  Apollo program i s  the  c r e a t i o n  of a s t rong  mimned 
space f l i g h t  c a p a b i l i t y  t o  achieve a pos i t i on  of leadersh ip  i n  space f o r  the  
United S ta t e s ,  

The program, while focused on the  accomplishment of manned lunar  Landing 
and r e t u r n ,  i s  no t  s o l e l y  d i r ec t ed  toward t h i s  goal. Apollo r ep resen t s  t h e  
development of an extensive opera t iona l  c a p a b i l i t y ,  inc luding  not  on'1.y lunar  
explora t ion ,  but  a l s o  the  c a p a b i l i t y  f o r  a v a r i e t y  of o ther  manned opera t ions  
i n  space. 

The technology t h a t  forms the  b a s i s  of t h i s  c a p a b i l i t y  r e s u l t s  f r i w  the  
melding of a la rge  complex of development, manufacturing, t e s t ,  and launch 
f a c i l i t i e s  . w i t h  the  knowledge and experience of a un i f i ed  t e a m  of people 
brought toge ther  from the  government, i ndus t ry ,  and u n i v e r s i t i e s .  The  skill.^, 
resources ,  and technology c rea t ed ,  assembled, and developed f o r  Apollo a r e  a 
v e r s a t i l e  and powerful n a t i o n a l  asset. 

The problems and progress  of t he  Apollo program during the  past  yi- =ar are 
mirrored i n  two events ,  On January 27, 1967, during a countdown simulat ion 
a t  Cape Kennedy, a f l a s h  f i r e  occurred i n  the  Apollo s p a c e c r a f t ,  causing the  
dea ths  of the  as t ronaut  crew, The acc ident  delayed progress  toward 
accomplishing Apollo 's  ob jec t ive  of a successfu l  manned lunar  landing and 
r e t u r n  before  the  end of the  decade, and f o r c e f u l l y  focused f u l l  n a t i o n a l  
a t t e n t i o n  on the  ever-present  rea l i t i es  of t he  hazards inherent  i n  tlne ex-. 
p lo ra t ion  of space. The command module f i r e  has  delayed t h i s  f i r s t  inanned 
f l i g h t  by over one year  as design changes and modif icat ions are made t o  the  
spacecraf t .  These modif icat ions represent  a concentrated e f f o r t  t o  e l iminate  
the  possibiI . i ty  of a f i r e  o r  t o  preclude i t s  propagation. 

Momentum. was re -es tab l i shed  on November 9, 1967, with the  successfu l  a l l  

It 
up test  of the  f i r s t  Saturn V launch vehicle .  This "a l l  up" t e s t  produced a 
s u b s t a n t i a l  number of " f i r s t s "  f o r  t he  Apollo program and t h i s  country. 
represented t h e  f i r s t  launch of t he  S-IC and S-I1 s t ages  of the  veh ic l e ,  the  
f i r s t  f l igh t :  of the  powerful F-1 engine which produces over 1.5 m i l l i o n  
pounds of t h r u s t ,  the  heavies t  weight (near ly  140 tons)  ever  p l a c e d  i n t o  
o r b i t ,  the  i n i t i a l  q u a l i f i c a t i o n  of the  Apollo hea t sh ie ld  t o  withstand the  
25,000 mph speed and 4,500°F, tgnpera tures  of r e -en t ry  from lun*ar d i s t ances ,  
and the  rec:tnre!ry of a payload from t h e  greatest d i s t a n c e  i n  space - Over 
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11,000 mi les .  The t e s t  a l s o  derronstrated t h e  a b i l i t y  of t h e  S-IVB s t age  t o  
r e s t a r t  i n  e a r t h  o r b i t .  Each i s  an e s s e n t i a l  p a r t  of t h e  manned lunar 
landing m i  s s i  on. 

On t h e  luna r  mission, t h e  spacec ra f t ,  wi th  t h e  Saturn V 3r6 (S-IVB) 
s t age  s t i l l  a t tached ,  w i l l  be i n s e r t e d  i n t o  a 100 n a u t i c a l  mile  ear th-park-  
i ng  o r b i t .  Af t e r  d e t a i l e d  checkout, t h e  Apollo as t ronauts  w i l l  s epa ra t e  
t h e  cornand, s e rv i ce ,  and lunar nodules from t h e  S-IVB s tage .  Necessary 
mid-course co r rec t ions  ,. using t h e  se rv ice  module propuls ion system, w i l l  
keep t h e  spacecraf t  on t h e  co r rec t  pa th  t o  t h e  moon. As t h e  Apollo space- 
c r a f t  nears  t n e  moon, t h e  se rv ice  module propuls ion system w i l l  again be 
fired.  t o  i n j e c t  it i n t o  lunar o r b i t .  After a checkout of a l l  systems. two 
of t h e  t h r e e  a s t ronau t s  w i l l  t r a n s f e r  from t h e  comnand module t o  t h e  luna r  
module, s epa ra t e  from t h e  command c r a f t ,  which w i l l  remain i n  lunar o r b i t ,  
and land on t h e  moon. Af te r  a s t a y  of up t o  one day, during which t h e  two 
as t ronauts  w i l l  conduct observat ions,  implant experiment equipment and 
instrumentat ion,  and c o l l e c t  l u n a r  samples, t h e  as t ronauts  w i l l  r e tu rn  t o  
t h e  o r b i t i n g  command module and r e -en te r  it. The ascent  s t age  of t h e  luna r  
module will be l e f t  i n  l una r  o r b i t .  The a s t ronau t s  w i l l  then r e s t a r t  t h e  
se rv i ce  module propuls ion system t o  escape from lunar o r b i t .  After a 
coas t lng  per iod ,  t h e  se rv i ce  module propuls ion system w i l l  be r e s t a r t e d  
f o r  t h e  f i n a l  t ime t o  p lace  t h e  command module i n t o  t h e  r e - e n t n j  co r r ido r .  
The se rv ice  module w i l l  then  be j e t t i s o n e d  and t h e  command module w i l l  re- 
e n t e r  t h e  e a r t h ’  s atmosphere. 

During 1969, f i v e  manned Saturn V launches are scheduled and represent  
progress ive  s t eps  toward t h e  manned l u n a r  landing.  FY 1969 funding i s  
required t o  support  t h i s  f l i g h t  schedule and t h e  accomplishment of t h e  
n a t i o n a l  goa l .  

SUMMARY OF RESOURCES REQUIREMENTS: 
(Thousands of Dollars) 

1367 1968 1969 

Spacecraf t  ......................... $1,310,600 $1,095,000 $ 820,100 .......................... Saturn I B  225,626 146,600 69,100 
Saturn  V 1,094 154 998,900 818,200 

.................... 31,400 Mission support  238,420 296,800 J 

 total..................^.^^....... $2,922,600 $2,556,000 $2,038,800 

........................... ................. _. Engine development L;9 , 800 18,700 

BASIS OF E ” D  REQUIREMENTS: 

Spacecraft 

I 

An Apollo spacecraft,  launched by a Saturn I?, w i l l  accomplish the 
national  goal of a manned lunar landing and return. The Apollo spacecraft 
i s  composed of three modules: the command module, the service module, and 
the lunar module. The command module, which i s  the recoverable portion of 
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t h e  Apollo ;pa-ezraft , houses t h e  t h r e e  a s t ronau t s  i n  a control1 r c l  eiiviron- 
ment. 'The c,ervice module contains  t h e  propulsion system used far rra iing 
t r a i e c t o r y  co r re l a t ions  and e l ec t r i ca l .  and o t h e r  u t i l i t y  systems su~] )o r t ine ;  
the cornnand mofiule. The luna r  module i s  a self-contained veh ic l e  coiisisting, 
o f  a descent s t age  with laading l egs  and an ascent stage with a habi-,able 
two-man cabin. 

Furding 5uring FY 1969 provides f o r  continued production and t e s t  of t h . e  
cormnand and se rv ice  modules, launch support ,  ard. pos t  - f l i g h t  an:il.ysi 2 .  S i x  
command and s e r v i c c  modules are scI-,ied.uled f o r  d e l i v e r y ,  am5 intc:g:rat ion and 
checkout an6 c rill proceed on eleven o the r s .  A t o t a l  of nineteen 1310:1.1 I1 
f l i g h t  cornnand axd cervine modules are included i n  t h e  Apol1.0 pi~yyra13. 
F i s c a l  year 1969 funding'  a l s o  provides f o r  continued manufacturing, t e s t  
launch preparat ion of the  lunar  module, post- f l i g h t  ana lys i s ,  arid as:sociat:edl 
hardware fo r  experiments t o  be conducted on the  lunar  surface.  Six € l igh t :  
a r t i c l e s  w i l l  be  de l ivered  i n  FY 1969. The s i x  remaining a r t i c l e s  w l l l  be 
i n  the  process of assembly, systems in t eg ra t ion ,  and checkout a t  Grwnman. 
Funds a r e  a l s o  provided for test opera t ions ,  crew equipment, including space 
s u i t s ,  l o g i s t i c s ,  instrumentat ion,  and s c i e n t i f i c  equipment. 

Saturn IB 

The Satc.rn II3 i s  a two-stage launch veh ic l e  with a capabili t ; ;  of placing 
approxi.rtate1.y 20 t o n s  of  payloafi i n t o  a low e a r t h  o r b i t ,  a n d  is ilsed t o  
d-emonst'rate tke i n i t i a l  ope ra t iona l  c a p a b i l i t y  of t h e  Apollo s p m e c r s f t  . 
The 1st. s t E E ; e ,  powered- by e i g h t  H-l engines,  produces about 1. .6 n i l l i o n  
pounds of t h r u s t .  

The ApolI.0 program inc:l.udes twelve Szturn I B  veh ic l e s .  The .ft:nicle rmr; 
qual i f i . ed  for manned f l i g h t  i n  1366 af te r  t h r e e  successful  deve Lopment 
f l i gh t s ; .  
manned s,pacc:craft i n  e a r l y  1967, bu t  t h e  Apollo accident and t h e  subse- 
quent requi.~-enient s f o r  s i g n i f i c a n t  spacecraf t  modifications de l  syed t h i s  
f l i g h t  m t i I  nlid 1.368. 
an unmanned, e a r t h - o r b i t a l  t e s t  of the  lunar  module, e a r l y  i n  1968. 
launch is planned i n  1968 f o r  a second unmanned test of the  lunar module. 
Use of the  r,err.aining s i x  Saturn I B  v e h i c l e s  i n  the  Apollo program is con- 
t ingent  on t:he q u a l i f i c a t i o n  of the  Saturn V f o r  manned f l i g h t .  
ex t en t  t h a t  these veh ic l e s  a r e  not requi red  f o r  support  of the  , 4 p l l o  program, 
they w i . 1 1  be: ava i l ab le  f o r  Apollo Applicat ions missions. 

A Sz.turn I B  was o r i g i n a l l y  scheduled t o  launch t h e  f i r s t  A p o l l o  

The current  plan schedules t h e  next SatAm I B  launch, 
Another 

To  the  

Saturn V 

The Sati1.m V, t h e  most p o ~ r e r f u l  member of t h e  Saturn f'amily of' lzunch 
veh ic l e s ;  is composed of t h r e e  propulsion stages and an instrument Lni t .  
The veh ic l e  is designed t o  boost payloads up t o  140 t ons  i n t o  low-ezrth 
orbit ant? to :;end payloads '11) t o  50 t o n s  on l u n a r  missions.  
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The Saturn V schedule provides for f i f t e e n  launch veh ic l e s  for unmanned 
q u a l i f i c a t i o n  f l i g h t s ,  manned l u n a r  mission s imulat ions,  a n d  manned l u n a r  
missions. Nine o f  t h e s e  veh ic l e s  are scheduled t o  be launched before  t h e  
end of t h e  decade. 
which was used on November 9 .  1967 i n  t h e  very highly successful  demonstra- 
t i o n  of t h e  "a l l  up" concept of space veh ic l e  development. 
o r b i t a l  f l i g h t  t e s t e d  t h e  veh ic l e  dynamic c h a r a c t e r i s t i c s ,  t h e  r e l i a b i l i t y  
o f  t h e  propulsion systems, and t h e  accuracy of t h e  guidance and con t ro l  
sequencing system, as well as a spacec ra f t  hea t  s h i e l d .  Two a d d i t i o n a l  
unmanned q u a l i f i c a t i o n  tes ts  and t h e  f i rs t  manned f l i g h t  are scheduled f o r  
1968. For 1969, t h e  Apollo schedule includes f i v e  manned Saturn 
moving toward a manned l u n a r  landing and r e t u r n  by t h e  end of t h e  decade. 
Major production a c t i v i t y  continued. over t h e  last  year ,  with t h e  vndelivered 
veh ic l e s  i n  t h e  process of manufacturing, checkout o r  t e s t .  

Two veh ic l e s  were del ivered i n  FY 1.367, t h e  first of 

This  m a n n e d  

f l i g h t s ,  

Mission Support 

Mission support  funds provide for t h e  c r i t i c a l  areas of launch, f l i g h t  
crew, and recovery operat ions and f o r  t h e  program-wide systems engineering 
and supporting development necessary for t h e  accomplishment of manned space 
f l i g h t .  

Center i n  F lor ida ,  where the  launchings take  p lace  and the  o ther  a t  the  
Manned Spacecraf t  Center i n  Texas, where crew t r a i n i n g  and f l i g h t  and re- 
covery opera t ions  a r e  conducted and d i rec ted .  

There a r e  t w o  c e n t e r s  of opera t ions  a c t i v i t y  - one a t  the  Kennedy Space 

Funding f o r  t he  Kennedy Space Center covers  t he  operat ion of checkout, 
launch and instrumentat ion f a c i l i t i e s ,  inc luding  those contractor se rv ices  
and equipment and m a t e r i a l s  supplied by the  A i r  Force Eas te rn  T e s t  Range 
f o r  which the  Nat ional  Aeronautics and Space Administration reimburses the  
Department of Defense. 

Funding f o r  e f f o r t  conducted and d i r e c t e d  by the  Manned Spacecraf t  Center 
inc ludes  the  opera t ion  and maintenance of t he  very complex mission con t ro l  
cen te r  and the  t r a i n i n g  of as t ronau t  crews through the  use of mission simula- 
tors and high performance a i r c r a f t .  Manned Spacecraf t  Center opera t ions  
a c t i v i t i e s  a l s o  include the  d i r e c t i o n  and funding of recovery opera t ions  
and important mission planning requirements. 

Systems engineer ing provides f o r  i n t eg ra t ed  t echn ica l  support ,  review, 
and a n a l y s i s  of manned space f l i g h t  programs. 

Supporting development c o n s i s t s  of i nd iv idua l ly  se lec ted  engineer ing 
e f f o r t s  which back up an on-going mainstream program with a l t e r n a t e  o r  
improved hardware o r  which provide a f i rm  b a s i s  f o r  s p e c i f i c  hardware 
dec is ions  which must be made i n  the  r e l a t i v e l y  near-term fu ture .  
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RESEARCH AM) DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

OFFICE 011 MANNED SPACE FLIGHT 

PROGRAM l3BJISCTIVES AND JUSTIFICATION : 

Tine A p o l  Lo Applications program w i l l  increase the  effectivenews of  mrSntiwcl 

space f l i g h t  operat ions as well as the  performance of exparinmtts and o t h ~ ~  
in-f Light a c t i v i t i e s .  The program w i l l  maintain progress i n  manned space 
f l i g h t  and provide the infowlat ion required t o  permit knowledlgeab'l!e dec i s  imrs 
concernin3 po ten t i a l  fu tu re  space programs within a severe ly  1 imitl:ed budg,et .. 

Missiow are b u i l t  upon a s t rong  base of f l i g h t  experience,  grcwnd fac41-  
i t i e r r ,  and t ra ined  manpower developed i n  the  Gemini and Apollo programs. 
Maxiinum cxoimny i s  achieved by using, modifying, and expanding thc! capa- 
b i l i t i e s  of present  Apollo systems r a t h e r  than moving toward who1:l.y new 
deve Lopme its 

Apollo Applicat ioas  program f l i g h t  missions planning is  separai:ed i n t o  
two ca tegor ies :  e a r t h  o r b i t a l  missions using both the  Saturn. ZB rind the 
Saturn V:, and lunar  missions using Saturn V vehic les  and spacecraf t  modifkc; 
t o  pxovitle I!imited extension of Apollo mission s tayt imes on the Ll ina r  surlEac:e. 

During f i s c a l  years  1968 and 1969 Apollo Applications funding provides 
for contiiulation of production of Saturn launch vehic les  a t  a min~lmm r a t e  
and tieveI.c~po~ent and f ab r i ca t ion  of the  equipment and experiments lios the  
o r b i t a l  w)rkshop, the  s o l a r  astronany, and the r e v i s i t  missions. I n  addi .= 
t ion , ,  definf.tion e f f o r t  w i l l  be underway t o  determine the equipmerit and 
experbmenlss necessary f o r  the  m o s t  e f f e c t i v e  explora t ion  of t he  moon i n  the 
post-Apol.:lo period. nese  a c t i v i t i e s  support the  following rsiesitm? i n  the 
Apol1.0 Applications program. 

Saturn I Workshop Mission - I n i t i a l  o r b i t a l  workshop operationfa a r e  
planned i n  1.970. 
tank of $1 spent S-IVB s tage ,  a f t e r  the  s tage  is  used as a launch vehicle.  

The o r b i t a l  workshop i s  se t -up  in s ide  the  empty hydro,gen 

The o r b i t a l  workshop requires the launch of two Saturn I B  vehic les to 
begin o w r a t i o n  of a l a rge  volume workshop i n  e a r t h  o r b i t .  An unmanned 
f l i g h t ,  cons i s t ing  of a Saturn IB with an a i r - lock  module, and a docking 
adapter ,  will be launched f i r s t .  A second Sa tu rn  IB launch occuxiing 
approximately one day later,  w i l l  be manned and w d l l  rendezvous wjth the  
S-IVR s tage  from the  f i r s t  f l i g h t .  



The crew will. t r a n s f e r  f r a n  the  camand module through the docking adapter  
and the  a i r l o c k  module i n t o  the  o r b i t a l  workshop, and cauplete  preparat ions 
for the  crew quRrter8, 

The experiments planned on t h i s  mieaion are c h i e f l y  devoted t o  determining 
and eva lua t ing  tank performance of men i n  space over extended perids .tf 

The planned m i s s i o t r n  dura t ion  f o r  the crew w f f l l  be 28 days. Af te r  cumple tbu  
of the mission, t he  equ ipe r r t s  i n  the  workshop, a i r l o c k  and docking adapter  
w i l l  be placed in a etandby mode for reuse in fu tu re  missions, 

mrkrshop Revis i t  Mission - The f irst  workshop r e v i s i t  mfssiou uses  a 
~iugle Saturn IB launch of a three  man Conmand and Service Module to readez- 
vous and dock with the  o r b i t a l  workshop placed in o r b i t  during the  previous 
mission. I t a  planned dura t ion  i s  28 to  56 days, The primary i n - f l i g h t  
experiment emphasis w i l l  be i n  the  medical area. This w i l l  be the  f i r s t  
mission with a medical doctor  as a member of the  crew. 

~ Solar  Astronany Mission - The t h i r d  mission, planned f o r  1971, uses the 
o r b i t a l  workshop as a base of opera t ions  f o r  a manned s o l a r  observatory. 
Clue S a t u r n  IS will launch a three  man Comnand and Service Module configured 
f o r  a 56 day mission; a second Saturn I B  launches the ulmnanned Apollo 
Telescope Mount (AIM) with i t s  payload of s o l a r  instruments. It is expected 
t h a t  an  astronomer as t ronaut  w i l l  be a member of the crew. 

Workshop/Observatory Revis i t  Mission - A series of t h ree  add i t iona l  re- 
v i s i t s  t o  t he  o r b i t a l  workshop is planned i n  1971. 'Shese w i l l  use the  same 
configurat ion of t he  Cormnand and Service Module being developed t o  support 
the  first: r e v i s i t  t o  t he  workshop and the  Apollo Telescope Mount missions,  
with a naninal  dura t ion  of 56 days. 

Saturn V Workshop - Over the  pas t  severa l  years NASA, with supporting 
e f f o r t  fran many cont rac tors ,  has  conducted a series of s t u d i e s  of the  con- 
f igu ra t ion  and u t i l i z a t i o n  of an  o r b i t a l  workshop launched on a Saturn V, 
The a b i l i t y  of the  Saturn V t o  o r b i t  a workshop o u t f i t t e d  on the  ground 
before launch, s i g n i f i c a n t l y  enhances the  e f f e c t i v e  use of manned operat ions 
i n  e a r t h  o rb i t .  

This Saturn V workshop is a na tu ra l  progression f r a n  the  Saturn I wotk- 
shop, as well as fran t he  Mercury, Gemini, and Apollo programs. 
enable as t ronaut  crews t o  conduct major s c i e n t i f i c  and engineering i n v e s t i -  
ga t ions  f o r  a period of a year  or more. 

Ef fec t ive  evolu t ion  and u t i l i z a t i o n  of t he  space program and i t s  capabi l -  

It w i l l  

0 

ities requi re  t h a t  t h e  s p e c i f i c  approach t o  the Saturn V workshop be 
determined within the  next year, 
toward the  workshop; i t s  s c i e n t i f i c ,  engineering, and medical payloads; and 
operat ions plans. 

This d e f i n i t i o n  e f f o r t  w i l l  be d i r ec t ed  
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Lunar Nioeions - Following the  f i r e t  Apollo landings, we w i l l  continue 
explor ing the  moon and providing the  c a p a b i l i t y  t o  conduct extended opera- 
t ione  on the  lunar  surface.  Xn analyzing the  requirements f o r  the1 pos t -  
Apol1.0 rnii~siane t h ree  important extensions t o  the  projected Apollcr surface! 
missl.on Cdkpatbility were i d e n t i f i e d  : 

1, Exteasion of s tay t ime €or the  ast ronauts .  

2. Increase i n  explora t ion  radius  about the  landing site. 

3, Io.c:reasse in landed payload f o r  mission support. 

Misaiaria i n  1971 and 1972 can be planned with a surface s tagt ime fo r  two 
astronauts  of  th ree  o r  more days during which time they w i l l  be ab le  t o  
explore  u l t h i n  a f i v e  t o  t e n  kilccneter rad ius  of the  landing point.  This 
increased capab i l i t y  is brought about by u t i l i z i n g  performance margins which 
have been i d e n t i f i e d  in t he  Apollo lunar  module. 

----- SUWiARY OF RESIXIEES REQUIREMENTS: 
(Thousands of Dollars)  

1967 1968- , 1969 - 
Space vtehicles..... .................. $37,700 $86,000 $201,3010 
Experiments .......................... 3 7,600 139 , 000 190,300 ..................... 48 ,00u Mission support .  4,700 28,2oCJ. -.- 

T'otal. ............................. $80,000 w g  5439,EL 

---- BASIS OF IFUND KEQUIREMENTS: 

Space Vehicles 

Fundit43 of space vehic le  requirements i n  support of the  Apollo Applica- 
t i o n s  program through FY 1969 is l imited t o  the  procurement of Saturn I B  
and Saturn V launch vehic les  and to the  design, development, produc t i o n  and 
instalLlaticw of Apollo spacecraf t  systems t h a t  requi re  modificatiorlm t o  meat 
the long clriration objec t ives  es tab l i shed  f o r  Apollo Applications mi ssions.  

To minliaize expenditures,  de l ive ry  of Saturn IB launch vehic les  f o r  use 
i n  the ApcLlo Applications program has been rescheduled to  two per year  
beginuing in calendar year  1970. 

Product:j.on of Saturn V launch vehic les  for Apollo Applications is also 
scheduled c t t  two per  year with the f i r s t  de l ive ry  of a post-Apollo vehic le  
planned f o r  1971. 
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The l s a g d u r a t i o n  c h a r a c t e r i e t i c e  of the Apollo Applications mislrions 
requi res  t h a t  spacecraf t  nysteme be modified t o  support there extcrneione in 
f l i g h t  time, 
vide a 14 day opera t iona l  c a p a b i l i t y  and must be modified t o  accoarnodate the  
56 day missions t h a t  are incorporated in the  Apollo Applications program. 

The hpol lo  spacecraf t  has been designed and produced t o  pro-  

Funding during FY 1969 provides f o r  t he  f ab r i ca t ion ,  checkout, and test 
of the  necessary modif icat ions and t h e i r  i n i t i a l  i n s t a l l a t i o n  i n  the  f i r s t  
modified Block ZI camnand and se rv ice  modules. 

F e a s i b i l i t y  s t u d i e s  d i r ec t ed  toward modifying the  lunar  module t o  operate  
on the  moon f o r  a s tayt ime of t h ree  days were performed during FY 1967, with 
preliminary design of the modif icat ions being i n i t i a t e d  during PY 1968. 

FY 1969 funding provides f o r  t he  cont inuat ion of design and preparat ion 
of vehic le  and tes t  spec i f i ca t ions  and the  i n i t i a l  procurement of long lead 
hardware . 

Exper b e n t  8 

Apollo Applications experiments cover a wide range of objec t ives  i n  the  
f i e l d s  of space medicine, science,  appl ica t ions ,  technology, and engineering. 
The d e f i n i t i o n  and development of experiment payloads t o  meet these  objec-  
t i v e s  w i l l  include a c t i v i t y  by elements of NASA, o the r  government agencies 
and the  s c i e n t i f i c  and i n d u s t r i a l  c m u n i t i e s .  Unlike preceding manned 
space f l i g h t  p ro jec t s ,  in which the  successful  demonstration of the basic  
systems c a p a b i l i t y  was the p r inc ipa l  ob jec t ive ,  Apollo Applications m u s t  
achieve i t s  ob jec t ives  pr imar i ly  through the judicious s e l e c t i o n  and care-  
f u l l y  planned accamplishment of s p e c i f i c  experiments. The measure of success 
w i l l  be the degree t o  which these experiments meet the o v e r a l l  ob jec t ives  of 
i nves t iga t ing ,  demonstrating, and u t i l i z i n g  man's e f f ec t iveness  i n  space, 
extending h i s  usefu l  staytime, and cont r ibu t ing  t o  t h i e  basic  understanding 
of na tu ra l  phenomena. 
program w i l l  cont r ibu te  s u b s t a n t i a l l y  to  one o r  more of these object ives .  

Each of the  experiments cu r ren t ly  included i n  the 

Contractor  development e f f o r t  is cur ren t ly  i n  process on the systems and 
The basic  p ieces  of components required f o r  m o s t  of t he  major experiment,s. 

hardware required f o r  t he  workshop are w e l l  i n t o  t h e i r  development phase 
a t  present .  The a i r l o c k  module is  cu r ren t ly  under development. I n i t i a l  
f a b r i c a t i o n  has begun on t he  f i r s t  f l i g h t  a r t i c l e ,  which will be ready f o r  
de l ive ry  t o  C a p e  Kennedy i n  la te  1969. 

The mul t ip le  docking adapter  is  being developed and fabr ica ted  in-house 
by NASA a t  the  Marshall Space F l i g h t  Center. 
f l i g h t  un i t  w i l l  begin i n  1969 and w i l l  be completed e a r l y  i n  FY 1970. 

Manufacture of the  i n i t i a l  

Work i s  a l s o  i n  process on the  ATM a t  the Marshall Space F l igh t  Center, 
with major subsystem development having been underway f o r  a year. 
s p e c i f i c  experiments comprised of t h i r t e e n  major instruments have been 
se lec ted  f o r  t he  AIM and are cu r ren t ly  i n  the  process of f ab r i ca t ion .  

Five 
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Mission Support 

Funds i n  t h i s  category w i l l  support  t he  payload in t eg ra t ion  a c t i v i t y  and 
requirements f o r  a c t u a l  f l i g h t  operat ions.  
mission payload ana lys i s  and engineering aspec ts  of i n t e g r a t i n g  eicperiment 
payloads i n t o  spacecraf t .  
d e f i n i t i o n  and design;  performance and design test s p e c i f i c a t i o n s ;  exper f -  
ment intlerface spec i f  i c a t i o n s  ; and development of requirementa, plane,  and 
program da ta  f o r  accomplishing payload in tegra t ion .  Operations iiacludc 
e f f o r t s  a t  the Kennedy Space Center and the  Manned Spacecraf t  Center t h a t  
are d i r e c t l y  concerned with pre-launch, launch, f l i g h t ,  crew and recovery 
a c t i v i t y  . 

Payload in t eg ra t ion  iiacludes 

It a l s o  provides support equipmeal: hardware 

RD 18, 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

I OFFICE OF MANNEC SPACE FLIGHT ADVANCED MISSIONS PROGRAM 

PROGRAM OBJEC,'J'IYES AND JUSTIFICATION: 

The ob jec t ive  of t h e  Advanced Missions program i s  t o  examine advanced 
manned space f ' l ight  mission concepts i n  support of t imely decis ions with 
regard t c  fu tu re  programs. Included are:  l o g i c a l  extensions of i:he N4SA 
space prclgram through a n a l y s i s  of present  hardware systems 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; guidance f o r  
research and technology a c t i v i t i e s ;  provis ion of t echn ica l  informiation and 
cos t  data upon which f u t u r e  program decis ions can be based; and i n i t i a t i o n  
of t he  d e f i n i t i o n ,  preliminary design and s p e c i f i c a t i o n  of probablc f u t u r e  
missions. 

SUMMARY OF RESOURCES REQUIREMEN TS : 

(Thousands of Do l ' l a r s )  
1967 1968 1969 

!>S ,0013 Advanced missions studies.O..O...O... . . .  $6.200 --- 
!j5 ,000 --- --- Total..................-.............. $6,200 

BASIS OF FUND REQUIREMENTS: 

Advanced Missions Studies  

Advanced s t u d i e s  have i n  pas t  years  encompassed a wide spectrum of inissions 
and r e l a t e d  hardware. They were grouped i n t o  t h e  ca t egor i e s  of Earth O r b i t a l  
Studies ,  Planetary Mission Studies ,  and F l i g h t  Vehicle Studies.  The alivanced 
missions program o f f i c e  i n  t h e  Off ice  of Manned Space F l igh t  w a s  organized 
along l i n e s  that  r e f l e c t e d  t h i s  categorizat ion.  Recently, however, t h e  
Advanced Manned Missions program o f f i c e  w a s  real igned t o  concentrate  011 the  
immediate t a s k  of t h e  manned e a r t h  o r b i t a l  space f l i g h t  program both with 
respect  t o  d i r e c t  support of t h e  la te r  phases of t h e  Apollo Applicatioiis 
program and t o  t h e  long term implicat ions of t hese  plans. A s  a r e s u l t  of 
manned space f l i g h t  experience t o  d a t e  and of a series of s t u d i e s  condlicted 
over t he  pas t  several  years,  t h e r e  has developed a s t rong  conviction among 
space planners tnat  a space s t a t i o n  i s  l o g i c a l ,  p r a c t i c a l ,  and necessacy i n  
development and use of our n a t i o n a l  c a p a b i l i t y  f o r  manned space f l i g h t ,  Such 
a s t a t i o n ,  with i t s  supporting equipment and expendables, could be launched 
with a Saturn V. It would make use of equipment and experience developed f o r  
Apollo, t h e  o r b i t a l  workshop and o t h e r  p r o j e c t s  such as MOL, t o  t h e  ex1:ent 
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practical. 
f o r  astronomical and other scientific observations, earth resources studies, 
biomedical research, technological developments, and for operational research 
and development to further enhance our national capability for manned space 
flight. 
conjunction with automated but man tended spacecraft in the near vicinity, 
great operational flexibility can be achieved. 
the space station system capable of meeting a wide variety of national needs. 

Once in orbit, it would serve as a semipermanent base of operation 

By utilizing a modular approach, with a capability to operate in 

This flexibility should make 

A further aspect of the flexibility envisaged for the system, is that its 
occupancy and use could be varied from full crew/full time to a part time or 
standby operation, depending on requirements of users, funding availability, 
or other factors. The space station would constitute a continuing capability, 
in being, in orbit to serve national needs in accordance with future decisions 
on specific objectives and on resources to be allocated. 

Space S t a t i o n  Studies  

Most of t he  funds requested f o r  FT 1969 w i l l  be expended on e f f o r t s  t o  
def ine  a n  i n i t i a l  space s t a t i o n  t o  be launched by a Saturn V following the  
completion of the  cur ren t  Apollo Applications program i n  the  e a r l y  1970's. 
Lead times are such t h a t  t h i s  work cannot be deferred i f  we are t o  maintain 
a n a t i o n a l  c a p a b i l i t y  f o r  a continuing manned space f l i g h t  program i n  e a r t h  
o r b i t .  The prel iminary design and d e f i n i t i o n  e f f o r t  w i l l  b u i l d  on previous 
work and w i l l  include a l l  aspec ts  of space s t a t i o n  missions and configura- 
t i ons ,  including the  r e l a t e d  l o g i s t i c s  t r a n s p o r t a t i o n  system. 

Intermediate Vehicles 

A p o r t i o n  of t h e  space s t a t i o n  study funds w i l l  be a l l o c a t e d  t o  d e t e r -  
mining the need f o r  a launch vehicle  intermediate i n  payload c a p a b i l i t y  
between the  Saturn IB/Titan I11 and the  Saturn V. 
such a need w i l l  emerge from considerat ions of the  l o g i s t i c s  t r a n s p o r t a t i o n  
system required t o  support  t he  s t a t i o n .  The determination of need f o r  an 
intermediate vehic le  is  p a r t  of a l a r g e r  p i c t u r e ,  however, s ince  o ther  
programs and agencies may a l s o  have requirements f o r  such a vehicle .  
p a r t i c u l a r ,  NASA w i l l  j o i n  with DOD i n  eva lua t ing  poss ib le  fu tu re  space 
f l i g h t  systems and t h e  ex ten t  t o  which fu tu re  requirements can be b e s t  m e t  
with NASA hardware, DOD hardware, o r  j o i n t l y  developed systems. 

It is poss ib le  t h a t  

I n  

Other Advanced Studies  

I n  addi t ion ,  it is  planned i n  FY 1969 t o  continue some advanced s tud ie s  
of o ther  missions and vehicles ,  p a r t i c u l a r l y  those appl icable  t o  lunar  
explorat ion.  The l a t t e r  w i l l  concentrate on a l t e r n a t e  and contingency 
systems and opera t iona l  modes f o r  t he  mid-1970's. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

t OF'FICE OF SPACE EXIENCE AND A P P L I C A T I O N S  P H Y S I C S  AND ASTRONOMY PROGFAM -- --- 
PROGRAM OI3JEC1!::m:S AND J U S T I F I C A T I O N  : 

_I-- 

The Physics and Astronomy program i s  d i r e c t e d  toward t h e  increase  of o x  
knowledge of tbe ear th ,  sun, the  in te rp lane tary  medium, and the nature  of 
the  universe.  The program i s  a coordinated e f f o r t  f o r  na t iona l  p a r t i c i p a -  
t i o n  i n  research which involves:  t h e  space environment of the  earth, t h e  
sun, and t h e  s o l a r  r e l a t i o n s h i p  t o  t h e  e a r t h ' s  environment and t o  i n t e r -  
planetary space, in te rp lane tary  dust ,  meteors, comets, stars, nebulae, 
galaxies ,  inte:?sl;ellar and i n t e r g a l a c t i c  phenomena, and t h e  b a s i c  nature  of 
the univei-se. ??.le program uses a v a r i e t y  of t o o l s  including automated 
observatoi.-ies,, mimed spacecraf t ,  i n t e r p l a n e t a r y  spacecraf t ,  explorers ,  
sounding I-oc~c?-;s;, bal loons,  a i r c r a f t ,  ground-based observator ies ,  and 1 abo- 
ra tory  ant i  them-etical research.  Each t o o l  i s  se lec ted  for a s p e c i f i c  
appl ica t ion  because of a unique capabi l i ty  or because it i s  t h e  most e i ' f i -  
c i en t  w a y  t o  do t he  research. 

Many 0:' t h e  s tud ie s  cont r ibu te  t o  t h e  o v e r - a l l  ob jec t ive  of the  pro6;ram 
as wel l  a:; prurit le knowledge f o r  a s p e c i f i c  area. Although many p r a c t j c a l  
appl ica t ions  li<zve been made of the  knowledge gained, t h e  primary ob,ject i v e  
continues t o  1112 one of b a s i c  research dedicated t o  the  expansion of knciwl- 
edge, The:refoix, considerable e f f o r t  has been expended t o  insure  t h a t  1.he 
knowledge g a i m d  i s  made ava i lab le  and t h a t  t h e  program i s  in tegra ted  i r i t h  
the  programs o f  educational and s c i e n t i f i c  i n s t i t u t i o n s .  

S m  03' RESOUIXES REQUIREMENTS : --- 

Supporting :r?sc?arch and 

Solar  ob s e r r  3 t o r i  e s ............. 
Astronomical observa tor ies .  ..... 
Geophysical 3bb:;ervatories. ...... 
Pioneer ......................... 
Explorers ....................... 
Sounding Rockets ................ 
Data Analysis ................... 

technolo@;,r/advanced s t u d i e s .  .. 

(Thousands of Dollars) 
1967 1968 1969 

$ 20,365 
10,106 

24,770 
6 9 900 
18,224 
20,000 
1,735 

27 9 700 

$ 23,.050 
12,100 
40,400 
20,200 
7,000 
17,300 
20,000 
2,900 

$ 25,300 
12,000 
3 s , 2( )O 
13,200 
6,000 

23,200 
22!, O( 10 

5,000 - - 
Total  $142,950 $1 41 , 900 - --- $129,800 
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BASIS OF FOND REQUIHEMENTS: 

Supporting Research and Technology 

I n  t h e  Supporting Research and Technology p ro jec t ,  NASA supports  t h e  
b a s i c  research requi red  t o  provide f o r  a firm foundation for t h e  Physics 
and Astronomy program. 
instruments  i s  i n i t i a t e d .  Laboratory, bal loon,  and a i r c r a f t  data a r e  pro- 
vided as a b a s i s  f o r  eva lua t ion  of f l i g h t  r e s u l t s .  Computer support for 
spacecraf t  operations,  ana lys i s  of data and theore t i ca l  research i s  a l s o  
provided. 

It i s  i n  t h i s  program t h a t  development of new 

The advanced s t u d i e s  funded are aimed at providing t h e  technological  
advances, the establishment of 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  missions so necessary t o  continue a v i a b l e  Physics and Astronomy 
Program. 

Solar Observator ies  

"he ob jec t ive  of t h e  Orbi t ing  Solar  Observatory (OSO) p r o j e c t  i s  t o  pro- 
v i d e  t h e  c a p a b i l i t y  t o  advance man's understanding of t h e  sun's cons t i tu -  
t i o n  and behavior and t o  determine t h e  fundamental phys ica l  processes by 
which t h e  sun inf luences  the e a r t h  and i t s  space environment. The OS0 
makes a v a i l a b l e  regions of t h e  electromagnetic spectrum t h a t  are not 
ava i l ab le  t o  ground-based instruments .  The experiments on t h e  OS0 series 
of f l i g h t  missions w i l l  determine t h e  r ap id  changes, as w e l l  as t h e  long- 
term changes i n  s o l a r  r ad ia t ion ,  during t h e  major po r t ion  of t h e  eleven- 
year  solar cycle .  The first and second s o l a r  observa tor ies  obtained s ig-  
n i f i c a n t  s c i e n t i f i c  d a t a  i n  t h e  1962 and 1965 t i m e  per iod during t h e  p e r i -  
od when s o l a r  a c t i v i t y  w a s  c lose  t o  a minimum. A t h i r d  OS0 spacecraf t  
f a i l e d  t o  achieve o r b i t  when it w a s  launched i n  1965. 
OS0 missions were launched t h a t  are providing more d e t a i l e d  knowledge of 
t h e  sun and i t s  environment at the  time t h a t  s o l a r  a c t i v i t y  i s  increas ing .  
Three more OS0 missions w i l l  continue s t u d i e s  Jf t h e  sun i n t o  t h e  per iod 
of m a x i m u m  solar a c t i v i t y .  F i s c a l  year  1969 funds w i l l  provide f o r  publ i -  
ca t ion  of data from OS0 I11 and OS0 IV; support pre-launch, launch, and 
i n - o r b i t  opera t ions  of t h e  s i x t h  OSO; and continue hardware e f f o r t  on the 
seventh and e ighth  O S O ' s .  

I n  1967 two more 

Astronomical Ob servat o r i  es 

The Orbi t ing  Astronomical Observatory (OAO) p r o j e c t  i s  designed t o  
develop and use a n  accura te ly  s t a b i l i z e d  automated space observatory system 
f o r  t e l e s c o p i c  observat ions of c e l e s t i a l  ob jec t s  i n  t h e  electromagnetic 
s p e c t r a l  range from t h e  x-ray region through t h e  u l t r a v i o l e t  i n t o  the  
v i s i b l e  region.  
been se l ec t ed  t o  i n i t i a l l y  perform exploratory sky mapping surveys and 
progress  t o  high r e so lu t ion  viewing of f a i n t  ob jec t s .  
which w a s  launched i n  1966 by an A t l a s  Agena vehic le ,  fa i led before  any 

The primary experiments f o r  t h e  approved OAO series have 

The first IPimiDn, 
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I 

s c i e n t i f i c  d a t 2  were obtained.  
months i n  order  -LO thoroughly review and co r rec t  t h e  weaknesses i n  t h e  OAO 
system. Launeie:; f o r  t h e  remaining approved missions axe now scheduler. i n  
1968, 1969, a1111 L970, using t h e  A t l a s  Centaur veh ic l e .  F i s c a l  Y e a r  1909 
funds w i l l  p ros ide  f o r  completion of t h e  OAO-A2 observatory tests and 
simulated ope:rsttons, as w e l l  as support f o r  launch, i n - o r b i t  operatioris, 
and data processing and ana lys i s  2rom t h e  two s c i e n t i f i c  experiments. Funds 
w i l l  also be used f o r  t h e  acceptance tests of t h e  OAO-B experiment ins lzu-  
mentation, q u d i  r i ca t ion  tests of  t h e  OAO-C experiment hardware and der-el- 
opment of f l i g n t  hardware; modif icat ion,  f ab r i ca t ion ,  i n t e g r a t i o n  and 1,est 
i n i t i a t i o i  of the OA@-B spacecraf t ;  and f a b r i c a t i o n  and tes t  of t h e  suti- 
systems for t h s  OAO-C spacec ra f t .  

The second f l i g h t  w a s  delayed about 21 

Geophysical Observatories 

The O r 3 i t i i i g  Geophysical Observatory (W) p r o j e c t  has  as a pr inary  
objec t ive  t h e  sclsomplishment of a s e r i e s  of s c i e n t i f i c  measurements foi. 
study of the near -ear th  envi ronrnent and f o r  c o r r e l a t i o n  of geophysical 
phenomena w i t h  t h e  e f f luen t  a c t i v i t y  of t h e  sun and with phenomenz in  
in t e rp l anszaq i  s:m,ce. Geophysical observa tor ies  have been launched at 
approximately 3ne year  i n t e r v a l s ,  s t a r t i n g  with EO-I i n  1964. Dese 
missions md t n e  planned OGO-E and OW-F missions cover t h e  period f'rori 
minimum tc3 m a c i m i m  a c t i v i t y  of  t h e  cur ren t  sunspot cycle ,  and provide .'or 
widely- spaced neasurements wi th in  t h e  in t e rp l ane ta ry  and magnetosrlherii: 
medium. 
I V ,  launcied e J ~ l , q  28, 1967, has  been i n  t h e  th ree -ax i s  s t a b i l i z a t i c n  mode 
f o r  over 150 dws. Operaticlns of  t h e  OGO-I1 s a t e l l i t e  w e r e  discortinuc:d 
after two years  i n  o r b i t .  F i s c a l  Y e a r  1969 funds provide for launch of 
OGO-F and d a t a  ana lys i s  f o r  0 0 - I T ,  -E, and -F. 

13Go-1 and I11 are t r ansmi t t i ng  d a t a  and are sp in  s tabi l ized.  (GO- 

Pioneer 

Pioneers i n  o r b i t  around t h e  sun are inves t iga t ing  t h e  i n t e r p l z n e t a ' y  
environment ai3 the propagation of s o l a r  and g a l a c t i c  phenomena tkrougli 
t h i s  med im.  Data from th ree  Pioneers and s i m i l a r  measurements m z d e  
near eart i provide simultaneous observat ions a t  widely separated €Clint:; 
i n  space. 
Pioneer VI1 w a s  successfully launched i n  August 1966. Both cont i rue  t o  
r e t u r n  usefu l  da ta  from deep space. Pioneer VI11 w a s  successful ly  p1ac:ed 
i n t o  o r b i t  December 13, 1.967. 
i ng  s a t i s f a c t o r i  Ly. Two add i t iona l  Pioneer missions are schedulec Tor 
missions zpproacliing as c lose  as 0-7 AU and going out as far as 1.2' AU 
from t h e  sun ,l ,4U i s  equal t o  t h e  m e a n  e a r t h  t o  sun d i s t ance  92,5O:),OoO 
miles). 

Pioneer V I  w a s  scccessfu l ly  launched i n  December 1965, End 

A t  t h i s  t i m e  a l l  systems appear t o  le work- 

I 

We a r e  pro133sing t o  i n i t i a t e  t h e  development of two add i t iona l  c w~ )act?- 
c r a f t ,  Pioneers .$ & G, t o  b e  launched i n t o  t r a j e c t o r i e s  t h a t  w i l l  c . s r y r  
them out '~eyoii3 the o r b i t  of' M a r s ,  through t h e  a s t e r i o d  b e l t ,  and t:)ws-d 
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t h e  o r b i t  of J u p i t e r .  With t h i s  type of t r a j e c t o r y  w e  should be  ab le  t o  
ob ta in  information on t h e  hazardous region of t h e  a s t e r iod  b e l t  and gain 
knowledge of t h e  grad ien t  of t h e  sun ' s  in f luence  on in t e rp l ane ta ry  space 
and t h e  pene t r a t ion  of g a l a c t i c  cosmic r a d i a t i o n  i n t o  t h e  solar system. 
The new t r a j e c t o r y  w i l l  r equ i r e  modif icat ions t o  b e  incorporated i n  t h e  
spacecraf t  t o  compensate f o r  t h e  lessening  of solar  r a d i a t i o n  as a power 
source and t h e  more demanding communications and thermal condi t ions.  New 
experiment instrumentat ion w i l l  a l s o  b e  required.  These spacecraf t  w i l l  be  
launched i n  t h e  1973-74 t i m e  per iod by Centaur launch vehic les .  The change 
from t h e  Delta launch veh ic l e s  used on earlier missions i s  required t o  
provide t h e  v e l o c i t y  f o r  t h i s  new t r a j e c t o r y .  

Funds requested for FY 1969 w i l l  continue t o  support  t h e  post-launch 
opera t ions  for Pioneer V I ,  V I I ,  and V I I I ,  f i n a l  t e s t i n g  and launch of t h e  
fou r th  spacecraf t ,  and i n i t i a l  i n t e g r a t i o n  and t e s t i n g  f o r  t h e  f i f t h  
spacec ra f t .  These funds w i l l  also provide f o r  t h e  i n i t i a l  procurement of 
experiments and long lead t i m e  spacecraf t  comFonents f o r  Pioneer F & G .  

Explorers 

The Explorer c l a s s  of s a t e l l i t e s  has been one of t h e  most e f f i c i e n t  and 
economical m e a n s  of accomplishing a v a r i e t y  of s c i e n t i f i c  missions.  
s u b s t a n t i a l  po r t ion  of t h e  s c i e n t i f i c  data gathered and many new discover- 
i es  are a t t r i b u t a b l e  t o  instruments c a r r i e d  i n  Explorer spacec ra f t .  These 
spacecraf t ,  most of which are launched by t h e  r e l a t i v e l y  inexpensive Scout 
and Delta vehic les ,  are s p e c i f i c a l l y  designed for p a r t i c u l a r  types of 
s c i e n t i f i c  i nves t iga t ions ,  and are flown i n  o r b i t s  s u i t a b l e  f o r  t hese  
inves t iga t ions .  

A 

We are proposing t o  i n i t i a t e  development of two new atmosphere Explorers 
i n  FY 1969 t o  extend explora t ion  by satel l i tes  i n t o  t h e  75 t o  150 m i l e  
region above t h e  ea r th ,  which has previously only been sampled by sounding 
rockets .  
cooperative ISIS p r o j e c t  with Canada. 
sa te l l i te  Explorers f o r  nagnetospheric explora t ion ,  which i s  being de- 
f e r r e d  i n  FY 1968 because of budget and manpawer l i m i t a t i o n s  w i l l  be  
pursued again i n  FY 1969 i n  an e f f o r t  t o  Compensate i n  some degree f o r  t h e  
phaseout of geophysical explora t ion  by 0 0  missions.  The s m a l l  i n t e r -  
p l ane ta ry  E Q l o r e r  c a l l e d  Sunblazer, which w a s  defer red  i n  FY 1968, w i l l  be  
placed i n  f u l l  s c a l e  development i n  FY 1969. 
astronomy missions w i l l  continue,  including missions f o r  rad io ,  X - r a y  and 
gamma-ray surveys.  

Explorat ion of t h e  ionosphere w i l l  be continued through our 
Work on IMP and small s c i e n t i f i c  

Development of Explorers f o r  

These ac t ions  w i l l  cause t h e  l e v e l  of e f f o r t  i n  Explorers t o  increase  
i n  FY 1969, r e f l e c t i n g  our increased r e l i a n c e  on t h i s  c l a s s  of spacecraf t  
for geophysical and in t e rp l ane ta ry  explora t ion .  

, 

I 

RD 24 



Sounding Rockets 

Sounding :?~xlrets  o f f e r  a uniquely e f f e c t i v e  means of conducting sei e n t i f -  
i c  s tud ie s  a:; a l t i t u d e s  between 40 and 175 m i l e s .  These rockets  a r e  i.ela- 
t i v e l y  small, inexpensive vehic les  capable of carrying a wide v a r i e t y  of 
instrumeiitati~m t o  conduct s tud ie s  i n  p lane tary  atmospheres, t h e  ionor;pher- 
i c  physics,  ene:rgetic p a r t i c l e s ,  astronomy, and solar physics .  Sound: ng 
rocket fligh-zs have been extremely usefu l  i n  developing instrumentation f o r  
later use on s a ; e l l i t e s .  The usefulness  of sounding rockets  f o r  astronomi- 
c a l  observatim:;  of t h e  sun and stars i n  t h e  X-ray and u l t r a v i o l e t  re4:ions 
of the  s:?ect:rm has been g r e a t l y  increased by t h e  development of accui'ate 
a t t i t u d e  con-;roll systems capable of s p a t i a l  po in t ing  accuracies  cn  thf :  
order of an a r c  second. 

The increase  i n  t h e  f'unding requirements f o r  t h e  sounding rocket p1.0- 
gram i n  571 l:$9 i s  l a r g e l y  due t o  t h e  development and increased u s e  0:' 

improved att.i tude cont ro l  systems f o r  astronomical observations;  and l,o 
t h e  incrl-.ased u,;e of l a rge r ,  more expensive vehic les  t o  car ry  s t&i . l i : : ed  
heavier  payload,;. 

Data Analysis 

The primary objec t ive  of' t h i s  p r o j e c t  i s  t o  car ry  out NASA's  c~bI.ig:~tion 
t o  make the scient i f ' ic  information gained from space p r o j e c t s  avE.il.ab:i.e 
t o  tine p J b l i c .  Data accumulated from N A S A ' s  e a r th  o r b i t i n g  spacwraf'l,, 
sounding rocket;, and space probes are being reduced and placed i n  tht: 
National Space Science Data Center located at t h e  Goddard Space 1'1 igh:, 
Center. Here i t  i s  cataloged and d i s t r i b u t e d  t o  i n t e r e s t e d  reseEsche:-s. 
The expznsioii o f  funding i n  FY 1969 r e f l e c t s  t he  increased a c t i v i t y  a-, t he  
National Space Science Date Center, a concerted e f f o r t  t o  complete da-,a 
ana lys i s  and preparat ion of d a t a  records for experiments no l o n g w  su1)port- 
ed under f l i , ; n t  p ro j ec t s ,  and support of t h e  increasing interest  j n  ref- 

searcn using da ta  from a number of experiments. 

Pro jec t  

Solar 0bserwto: r ies  

Astronomical 
Observatories 

SCHEDULE; OF LAUNCHES 

Mission 

OS0 F 
OS0 G 
OS0 H 

OAO- A2 
OAO- B 
OAO- C 

Calendar Year 
PI-- 

1.968 
1.369 
1.5'70 

1.968 
1.969 
1.9 70 

Geophysical Obssrvatories OGO-E 
OGO-F 

1.968 
1.969 
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Projec t  

Explorers 
( inc ludes  i n t e r n a t i o n a l )  
( cooperative s a t e ~ i t e s )  

Pioneer 

Sounding Rockets 

M i  s s ion  

4 Scouts, 3 Deltas 
2 Scouts, 1 Delta  
6 Scouts, 2 Deltas 
4 Scouts, 3 Deltas 
1 Scout, 2 Deltas 

Pioneer D 
Pioneer E 
Pioneer F 
Pioneer G 

100-125 launches per  yeas 

Calendar Year 

1968 
1-969 
1-970 
1971 
1972 

1968 
1.969 
1.973 
1973-74 

1 
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R E S W C H  AND DEVELOPMENT 

FISCAL Y E M  1969 ESTIMATES 

SUMMARY 

I 

, 

O F R C E  OF SPACE: SCIENCE AND APPLICAEONS --- LUNAR AND PLANETARY EXPL0I;ATIOM -- 
PROGRAM 

PROGRAM 0BJE:CTI:VES AND J U S T I F I C A T I O N  : 
I_-- 

The 1,unar arid Planetary Exploration program c a r r i e s  out the  s2:ient i f i c  
exp1orat;ion of the  s o l a r  system by means of earth-based research and 
automated. spacc:craf%. The immediate objec t ives  are the  explora t ion  c f  t he  
Moon, t he  .pl.~tnc:lts Mars, Venus, and Mercury, and the  intervening i.nter'- 
p l a n e t a i y  syctcc, . Long range objec t ives  include eventual  exp1orat:Lon of 
t he  outer  pl.stn~,ts and thei:r- moons, comets, a s t e r o i d s ,  and the  interp1aneta;ry 
medium E:rcout;e t o  these  bodies. Achievement of these  objec t ives  , i t r i l l  

provide the  data w i t h  whicln we can b e t t e r  understand the  o r ig ins  ctnd 
h i s t o r y  of c i u r  s o l a r  systein, t he  mechanisms by which it developel,y a r d  
knowledge atlout, the  o r i g i n  of l i f e .  These objec t ives  requi re  t h ?  develup- 
ment of spacecraf t  t echnoloa-  and i ts  successful  a p p l i c a t i o n  t;o f :l-igk t 
missions. 

The i .ni t ia1 s c i e n t i f i c  explora t ion  of t he  moon w a s  performed xi.th 
automated s p i c e c r a f t  and has l e a d  the  way f o r  t he  more d e t a i l e d  irivesti-  
gat ions t o  be c a r r i e d  out  :Later by man. 
and L u n a r  Orbitter p r o j e c t s  have provided th ree  major accorrrplishm?.rits. 
F i r s t ,  t,hey have demonstrated t h a t  our country possesses  the  tec:n::iolclgical 
c a p a b i l i t y  01' performing s igni f  i can t  explora t ion  of another planl3.t; with 
automated. sFacecraf t .  
and s igni f icx- i t  body worthy of f u r t h e r  explora t ion  by man. Th i r ' 3 ,  they 
paved the w a ~ '  f'or t he  first manned landing. Ranger provided in i ' t  i,al 
v i s u a l  Za.ta s.bclut t he  moon whi.ch w a s  1,000 times b e t t e r  than  any p:hoto- 
graphs t,hroL.gh earth-based tel.escopes . Surveyor has s ignificant.1;; 
contr ibuted Lo the  c e r t i f i c a t i . o n  of four  si tes i n  the  Apollo zone, 
obtainec. s c i e n t i f i c  data about the moon's bear ing s t r e n g t h  and s13 i.1 
mechanics, surf'ace t e x t u r e ,  topography and morphology, radar  ref.Lr:.ctivity, 
thermal c h a r m t e r i s t i c s ,  arid chemical composition. The Lunar Or'D.i.ters 
have successful ly  photographed the  e n t i r e  surface of the  moon; i : ispected 
f o r  hazards ES small as s e v e r a l  f e e t  i n  s i z e  a t  candidate manned :Landing 
s i t e s ,  and iricreased our knowledge about the  near edges of t h e  m m m .  
I;r 1969 pro@Zw. w i l l  provide f o r  t he  d a t a  a n a l y s i s  required t o  f i n i s h  up 
the  work: and. prepare the  s c i e n t i f i c  r epor t s  on the  valuable info:nnation 
obtained. frcm these  successfu l  p r o j e c t s .  

The Ranger, Surveyor, 

Second, they indicated t h a t  the  moon is  a I:::oqlex 

The 

The F l a n e t s  present  us w i t h  a s c i e n t i f i c a l l y  a t t r a c t i v e  o-pporhsnit y f o r  
explorat , ion because they a:Ll d i f f e r  markedly from our earth.  I n  t,hesa 
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di f fe rences  may l i e  the  c lues  t o  the  nature ,  o r ig in ,  and evolut ion of our 
s o l a r  system and of l i f e  i t s e l f .  Objectives of t he  Mariner program are t o  
explore the  p l ane t s ,  t h e i r  moons, and in t e rp l ane ta ry  space with the  l i g h t .  
weight Mariner systems. Mariner I1 acquired in t e rp l ane ta ry  and p lane tary  
data on a flyby mission t o  Venus i n  1962. 
1965. 
p l ane t  and t ransmi t ted  t o  earth 22 p i c t u r e s  of t he  surface of t he  p l ane t .  
Mariner V f l e w  by Venus i n  October 1967. 
p lane tary  medium and p lane tary  atmosphere which improved and augmented 
s i g n i f i c a n t l y  the  da t a  acquired f i v e  years  e a r l i e r  by Mariner I1 and w i l l  
provide a b a s i s  f o r  f u t u r e  explora t ion  of Venus. These missions demon- 
s t r a t e d  the  value of t he  Mariner c l a s s  spacecraf t  t o  provide precursory 
type s c i e n t i f i c  and engineer ing da ta  which w i l l  al low f o r  t he  more d e t a i l e d  
explora t ion  of t he  p l ane t s  and l ead  t o  automated surface explorat ion.  The 
Mariner spacecraf t  concept is  serv ing  as an e f f e c t i v e  and economical means 
t o  obta in  i n i t i a l  information on which t o  base fu tu re  missions t o  Venus, 
Mars, and Mercury. 
t o  ga in  valuable da t a  i n  understanding our s o l a r  system on missions t o  Mars 
i n  1969 and 1971, with the f u r t h e r  p o s s i b i l i t y  of missions t o  Venus i n  1972 
and a dual  p l ane t  swingby t o  Venus and Mercury i n  1973. It is a l s o  a n t i c i -  
pated t h a t  the  Mariner c l a s s  of spacecraf t  w i l l  p lay a major r o l e  i n  the  
e a r l y  s c i e n t i f i c  explora t ion  of t he  comets and o the r  bodies i n  the  s o l a r  
system. 

Mariner I V  flew p a s t  Mars i n  
It acquired d a t a  on the  in t e rp l ane ta ry  medium, t he  atmosphere of t he  

It acquired data on the  i n t e r -  

It i s  an t i c ipa t ed  t h a t  these spacecraf t  w i l l  continue 

The Ti tan  Mars 1973 program w i l l  i n i t i a t e  a basel ine orb i te r / lander  
configurat ion appl icable  t o  fu tu re  explora t ion  of t he  p l ane t s .  
gram w i l l  e s t a b l i s h  a step-wise approach t o  increase the  performance 
c a p a b i l i t y  of each succeeding mission opportunity from extended o r b i t a l  
missions (3-6 months) with simple landers  t o  long l i f e  o r b i t a l  missions 
(6-12 months) with sur face  l abora to r i e s  and l a t e r  t o  mobile automated 
labora tory  landers .  
b i l i t y  t o  implement future  mission options depending upon the na t iona l  
in te res t  and economic support  f o r  p lane tary  explorat ion.  

The pro-  

The Ti tan Mars 1973 approach provides maximum f l e x i -  

SUMMARY OF RESOURCES REQUIREMENTS: 

SUPpOrting research and 
technolo y . .  ............... 

Advanced p f anetary missions 
technology ................. 

Data analys is  ............. 
Mar ine r . . . . . . . . . . . . . . . . . . . . . .  
T i tan  Mars 1973 .............. 
Lunar Orbi te r .  ............... 
Surveyor ..................... 
Voyager ...................... 

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

(Thousands of Dollars  ) 
1967 1968 1969 

--- 
43 , 188 
26 , 000 
79,942 
12,670 

$184,150 

12 , 000 
600 

63 , 000 
9,500 

35,600 
1,000 

$141,500 

--- 

6,700 
2,600 

48,000 
20 J 000 

$107,300 

I 

I 
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BASIS OF FUN) FXQUIREMENTS: 
L__- 

Supporting Research and Technology 

t 

I 

Supporting Research and Technology provides for support  of f l i g h t  missions 
by conceiviri[; m d  developing science experiments and engineering cape .b i l i t i e s  
and by c:onduc:ti.ng s tud ie s  t h a t  def ine  the  objec t ives  and requirernentc, of  
various long-rznge f l i g h t  mission p o s s i b i l i t i e s .  Data obtained f rom ground- 
'cased ac!tivi.l;ies supported by t h i s  program are combined with f l i g h t  r e s u l t s  
t o  y i e l d  s i g n i f i c a n t  advancement i n  our knowledge of the  s o l a r  s y s t e n .  .. The 
advanced technica l  development p a r t  of t h i s  program is or ien ted  t0wai.d 
i n i t i a t l n g  t;c?ckinological development of f u t u r e  subsystems, component:', 
techniques and processes t h a t  may have a p p l i c a t i o n  t o  long range spac,ecraft  
concept:; ancl providing the  labora tory  research required t o  determine the  
f eas ib i l - i t y  of a l t e r n a t i v e  design concepts for fu tu re ,  more complex n,issio:ns 
t o  the  moon and p l ane t s .  
data au1;omat;:ion techniques and concepts and increased r e l i a b i l i t y  anci. l i f e  - 
tLme of components. The advanced s tud ie s  program i d e n t i f i e s  and eva1.uates 
long range poteintial  missions i n  terms of new information t o  be gained froin 
the moon mci the  p l ane t s .  

Areas of i n t e r e s t  are new te lecomunica t ior .  and 

During F?I 1969 e f f o r t s  i n  the  p lane tary  a r e a  w i l l  continue at aboiit the  
same l e v e l  o.? h n d i n g  as FY 1968. 
creased with an emphasis on s c i e n t i f i c  support  for Apollo and pcst-AIiollo 
mission:; based on the r e s u l t s  of the  Ranger, Surveyor and Lunar 0rbi l .er  
program:;, and on t e c h n i c a l  development of  new methods and instrument:, f o r  
the  optimization of e x i s t i n g  mission p lans  and f i t u r e  plans for l cna i .  
explora-;ion. 

Ef for t s  i n  the  l u n a r  a r e a  w i l l  be in -  

Advanced Plane tary  Missions Technology 

The Advanced Planetary Missions Technology program was begun i n  FIT 1968 
i n  view of %;?e conclusion of the  Mariner V, Lunar Orbi te r ,  and SuY've:ror 
program:; anti the d e f e r r a l  of Voyager a f t e r  the Phase B completicm. 
e f f o r t  is m a i n x i n i n g  a nucleus of the  s c i e n t i f i c ,  t echnica l ,  ar,d maiiagement 
competence rmde a v a i l a b l e  by the  completion of these  successf'ul prog:-ams t o  
conduct the  necessary mission design s tud ie s  t o  shorten lead  tine recluire- 
ments f o r  fiitu:-e missions, t o  a c c e l e r a t e  s p e c i f i c  technology t a sks  i i i  

advanced subsystem development e s s e n t i a l  f o r  executing missions i n  tlie ear ly  
1970's and t o  advanced s c i e n t i f i c  instrumentation development as: ocia-;ed w i t h  
probes and .Landers. Mission design s tud ie s  include computing t r a j e c  ;or ies ,  
formulating inission p r o f i l e s ,  car ry ing  out  preliminary engineering s 1;udies 
and generating opera t iona l  requirements and p lans  t o  e s t a b l i s h  f'easilile 
design concepts f o r  these  missions.  The advanced subsystem research and 
development ?f f o r t  supports these  s tud ie s  by providing increased sub,;ystena 
performance s p e c i f i c a t i o n s  obtained from labora tory  research. 1.n adciition., 
t h i s  e f f o r t  ?n:jures through focussed a t t e n t i o n  and scheduled achieveinents 
t h a t  the c r i t i c a l  subsystems will be s u f f i c i e n t l y  developed for use in the 
appropriate  spacecraf t .  Current ly  being developed a r e  propulsion, aerodynamic 
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e n t r y  and guidance subsystems. The science d e f i n i t i o n  and instrument develop- 
ment e f f o r t  def ines  the  s c i e n t i f i c  instrumentat ion and ensures i t s  development 
f o r  t hese  e a r l y  missions t o  Mars, Venus, and Mercury. These e f f o r t s  serve t o  
organize science teams t o  develop advanced s c i e n t i f i c  instrumentat ion which 
mus t  operate  i n  conjunct ion with o ther  f l i g h t  instruments t o  ensure maximum 
s c i e n t i f i c  r e t u r n  from each mission. 

Data Analvsis  

With the  completion of  the  Surveyor p r o j e c t  scheduled f o r  e a r l y  1968 and 
the  a l ready  completed Lunar Orb i t e r ,  Mariner I V Y  and Mariner V p r o j e c t s ,  
ana lys i s  of  the  s c i e n t i f i c  and engineer ing da ta  w i l l  be cont inuing a c t i v i t i e s .  
To consol ida te  these  a c t i v i t i e s ,  t he  Data Analysis p r o j e c t  has been e s t ab -  
l i s h e d .  This p r o j e c t  w i l l  provide f o r  t he  p repa ra t ion  of r epor t s ,  support  
experiments, and provide f o r  t he  f i n a l  a c q u i s i t i o n  of engineer ing and 
s c i e n t i f i c  data of a l l  these  missions.  
provide f o r  cont inua t ion  of t he  a n a l y s i s  of and r epor t ing  on the  v a s t  moun t  
of s c i e n t i f i c  and engineer ing da ta  obtained from the  Surveyors, Lunar 
Orb i t e r s ,  and Mariners I V  and V. 

The funds requested i n  FY 1969 w i l l  

Mariner 

The ob jec t ive  of the  Mariner p r o j e c t  is t o  conduct t he  e a r l y  explora t ion  
of t he  p l a n e t s  with automated spacec ra f t  i n  t h e  medium wei@t c l a s s ,  about 
400 t o  1,200 pounds. These spacec ra f t  c a r r y  out  t he  precursory missions t o  
Marc, Venus, Mercury, t he  major a s t e r o i d s ,  and the  comets. Mariner I1 flew 
by Venus i n  December 1962 t o  make the  f i rs t  d i r e c t  measurements of t h a t  
p l a n e t .  Mariner I V  i n  J u l y  1965 photographed Mars from a d is tance  of 6,118 
miles. 
conducted with Mariner I V  which turned on the  spacec ra f t  gyros f o r  the  f irst  
time i n  near ly  3 yea r s .  This spacec ra f t  responded s a t i s f a c t o r i l y  t o  a l l  
commands and demonstrated t h a t  a l l  subsystems were s t i l l  i n  good working 
order .  I t s  a t t i t u d e  c o n t r o l  system gas supply w a s  f i n a l l y  exhausted i n  
December 1967. Mariner V f lew wi th in  2,500 miles  of t he  sur face  of Venus 
i n  October 1367. 
i n t e rp l ane ta ry  space beyond Ear th  and Venus and measurements were made t o  
der ive  t h e  fundamental p r o p e r t i e s  of t he  environment t h a t  surrounds the  
p l ane t  . 

I n  September and October 1967, a s e r i e s  of engineer ing t e s t s  were 

F ie lds  and p a r t i c l e s  measurements were made enroute through 

Mariner Mars 1969 i s  designed to f l y  by Mars t o  carry out improved experi- 
ments t h a t  w i l l  y i e l d  high r e s o l u t i o n  topographic information about the  
Martian sur face ,  provide atmospheric p r o f i l e  measurements by means of the  
occu l t a t ion  technique, and i d e n t i f y  some atmospheric cons t i t uen t s  with new 
spectrographic  instruments .  These instruments w i l l  be de t ec t ing  the  p re s -  
ence of  polyatomic molecules t h a t  suggest  biochemical processes ,  the  presence 
of an oxid iz ing  o r  a reducing atmosphere, molecular ni t rogen,  n i t r i c  oxide, 
carbon monoxide, cyanogen and water. 

I 

I 
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Mariner Mcs 1971 w i l l  continue the  explora t ion  t o  Mars wi th  t w o  Al:las/ 
Centaur :Launched spacecraf t .  The Mariner Mars 1971 spacecraf t  canf igi i ra t ion 
w i l l  be based on the  Mariner Mars 1969 design modified t o  permit plac:i.ng the  
spacecraEt i n  o r b i t  about the  p lane t  Mars. 
from a f lyby to an o r b i t e r  w i l l  enhance the  accomplishment of s c i en t i j ' i c  
measurements by allowing t h e  spacecraf t  t o  t ransmit  da ta  from c l c s e  t o  the 
p lane t  f o r  approximately n ine ty  days. 

The conversion of t h i s  spiicecraft  

The FZ 1963 funds requested w i l l  brovide f o r  the completion of fli1;ht 
spacecra E t  t e s t  ing, launch operat ions,  and in f  l i g h t  mission operation:;  €or 
Mariner Mars 1969; and the  completion of d e t a i l e d  system design, prociirement 
of subsystems and the  development and test of prototypes of c r i t i c a l  ;ub- 
systems €or Mariner Mars 1971. 

T i t a n  Mars 1973 

The o r b i t ( i 1  reconnaisance Mars i n i t i a t e d  i n  13-(1 w i l l  be coii1,inied i n  
l9 ' i j .  I n  ad i j i t i cn ,  t h e  i n i t i a l  d i r e c t  measurements of the  atmospl e r e  and cn 
t h e  Ma;-tiixn surface will he m3de by means of a s m a l l  survtvable  I: ride -. The 
T i t a n  Mar-; 13 ; 3  pro;lect w i l l ,  therefore ,  c a p i t a l i z e  on t h e  technol og~ 
developel by Lunar O r b i t e r ,  Surveyoi-, Mariner, and the  earlier VCI: agc 
concepts. T,JO Launches of' T i t i n  c l a s s  launch veh ic l e s  a r e  plannccl i n  l;1"7'. 

Each launch d i l l  contain t.n o r o i t e r  and a s m a l l  survivable landel- .  

The orb; t?r  ,?ill c a r r y  Snstrunents t h a t  w i l l  photograph the  siii.;:ac? and 
mea sui^ the olanet ' s thernial r zd ia t ion ,  surface and atmospheric romp0 ; i t i c r i ,  
magnetic f l e l d s ,  and irapned r ad ia t ion .  The l ande r  w i l l  d i r e c t l y  mea 3ui-e 
during e n t r y  thrcugh the zt,mosoliere the  dens i ty  p r o f i l e  and the  iilmos i h e r j c  
temperature, prl.ssure, ctnd cornposition. The landed package will :i.:Lso conta.in 
inst,wnents f o r  measuring fiiois t u re ,  soil composition, 2nd atmosphisi-ic pro- 
p e r t i e s  on tne  sLrf'acc. >, li x i t e d  photographic c a p a b i l i t y  frorr 1,11(: s irfacc 
i s  planned. 

The o r b i t i n g  spacecraf t  w i l l  o f f e r  the  advantage of observing I:he planet: 
fo r  a period of severa l  months thus permit t ing the  study of the Martien 
d iu rna l ,  seasonal,  and synoptic c h a r a c t e r i s t i c s  during a s ing le  mission. The 
survivable  lander w i l l  provide t h e  opportuni ty  f o r  the f i r s t  direc: t rneasure- 
ments i n  the  atmosphere and on the  Martian surface.  

"lie funds reqLested i n  IT 1369 vi11 provide €or the  establicluxlnt 3;  

fuze t ional s p e c i f i c a t i o n s ,  i n i t i a t i o n  of d e t a i l e d  system d e s i p s  ., and the  
deve.Lopnent, f a b r i c a t i o n ,  ant1 tes'iing of engineering models TOY' 1) 0- the 
c r k i t e r  and landcr .  

Slirvevoi' . Lunar Orb i t e r  and Vo:maer 

Due t o  the  coni9li:tion 0.' Surveyor and Lunar Orbiter, and the tc,minxt:on 
0," Vojiqyr, r o  fLind:; are I-(:quested f o r  t hese  p r o j e c t s  i n  the  EY L 163 budgc 1,. 
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Mariner 

T i t an  Mars l9'(3 

Schedule of  Launches 

Mission --- 

Mars 1969 (2) 
Mars 19'11 (2) 
Nars 1973 ( 2 )  

Calendar 
Year - 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELO:PMENT PROGRAM. 

gROGRAM OBJIKJIIVES AND JUSTIFICATIObl: 

The Launch Vehicle Development program provided f o r  t h e  development of 
new veh ic l e s  and v e h i c l e  s t ages  t o  support mission requirements. During 
FY 1967, t h e  program consis ted of Supporting Research and Technology, 
Advanced St:udies , and Centaur Development. Development of t h e  Centaur 
veh ic l e  was; completed i n  FY 1967. 
Research arid Technology and Advanced Studies  are budgeted under Laurich 
Vehicle Proi:ui:ement. 

During FY 1968 and FY 1969 Supporting 

SUMMARY OF JSSOURCES REQUIREMENT S: 

(Thousands of Dollars)  
1968 19169 1967 

Supporting research and 
e-- --- techno lisgy/advanced studies. .  $4,000 --- --- Centaur development. ........... 27.200 -- 
--- --- 

-7 Total..,................... $31,200 -- 
U S I S  OF FUM) REQUIREMENTS: 

N o  funds are  being requested i n  FY 1969 for  Launch Vehicle Development. 



IESEARCH AND DEVELOPMENT 

F'ISCAL YEAR 1969 ESTIMATES 

SUMMARY 

I 

OFF I C E  OF SE'ACE: SCIENCE A N D  APPLICATIONS LAUNCH VEHICLE PROCUREMENT PROGKAIV! 

PROGRAM OBJE:(:TI:VES AND JUST I F  ICAT I O N  : 

The objec t ive  o f  the  Launch Vehicle Procurement program i s  t o  pro\, i de  
launch vehic: le:; and r e l a t e d  services  to  support  mission requirements and 
t o  accornplish riinor development a c t i v i t i e s  necessary t o  support  futuxe 
mission need:;. 

The 1,aunc'i Vehicle Procurement program i s  presented as a separa te  progr,am,, 
but vehic le  funding requirements a s soc ia t ed  with s p e c i f i c  f l i g h t  pro:lects a r e  
a l s o  shown a s  paren the t i ca l  e n t r i e s  with these  p r o j e c t s .  
veh ic l e s  cuirrently being procured are:  
Agena , .and Czni-aur. 

The opera t iona l  
Scout, Delta, Thor Agena , A t 1  as 

SUMMAKY OF ;XESOURCES REQUIREMENTS : 

(Thousands of Iri 1.lai.s) 
:1.969 1967 1968 . -- 

I 

Supporting research and technology/ 
advanced s tud ie s  ....................... - - -  $4 OOCl :;4 , 000 

scout .  ................................... $9,400 10,20CI - 6 , 500 
Delta. ................................... 23,835 30,300 30 , 800 
Agena .................................... 29,396 14,400 14.0001 
Centaur.. ................................ 55,019 68,20(! 33,000 . 

Tota l . .  ................................ $117m $127.10(! $128,30C! 

BASIS OF FUKD REQUIREMENT!i: 

- Supporting Research and Technology/Advanced Studie!? 

This p ro jec t  w a s  presented under the  Launch Vehicle Development program 
u n t i l  FY 1967 when the  development of the  Centaur vehic le  w a s  completed. 
The objecti \ ie of the Advanced Studies  e f f o r t  i s  t o  def ine vehic lc  requi re -  
ments f o r  f u t u r e  missions and to  e s t a b l i s h  the  methods by which performance 
i n  excess c f  cu r ren t  capal:,ilities can b e s t  be developed. Supporting R e -  
search and l'echnology t a s k s  a r e  d i r ec t ed  toward developing new tirchnology 
and tec.hnicues f o r  which t i  need has  been demonstrated by the  Advanced Studies .  
In FY 1967 ancl FY 1968 Advanced Studies  e f f o r t s  were d i r ec t ed  twarc very 
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high ve loc i ty  launch vehic les .  In  FY 1969 s t u d i e s  w i l l  be concerned with 
mission ana lyses ,  vehic le  and s t age  a l t e r n a t i v e s ,  and program planning. 
F i s c a l  year  1968 Supporting Research and Technology t a sks  are being con- 
ducted on strapdown guidance systems and a v a r i e t y  of o the r  t a sks  important 
t o  the  fu tu re  of the  launch vehic le  program. In  FY 1969 development of 
strapdown guidance systems w i l l  continue and e f f o r t  w i l l  a l s o  be d i r ec t ed  
toward a v a r i e t y  of t a s k s  including improvement of a s m a l l  s o l i d  propel lan t  
motor and inves t iga t ion  of advanced p res su r i za t ion  systems. 

Scout Procurement 

Scout i s  the  smal les t  launch veh ic l e  i n  the  NASA vehic le  family. It i s  
capable of l i f t i n g  small payloads i n t o  e a r t h  o r b i t  and performing s m a l l  probe 
and re -en t ry  missions.  In  FY 1969 funds f o r  Scout Procurement w i l l  be 
u t i l i z e d  f o r  the  production, assembly, and launch of the  Scout vehic le .  In  
add i t ion ,  Sustaining Engineering and Maintenance funds w i l l  be required f o r  
maintenance of ground support  equipment a t  the  Scout launch s i tes ,  f o r  
management and engineer ing support ,  and f o r  minor improvements t o  the  Scout 
vehic le .  

Delta Procurement 

The Delta veh ic l e  system c o n s i s t s  of t he  Thor boos te r ,  the  Delta second 
s t a g e ,  and a t h i r d  s t age  i f  necessary t o  support  given missions. This launch 
veh ic l e  i s  capable of performing medium-sized e a r t h  o r b i t a l  missions and 
small space probes. It has been u t i l i z e d  f o r  a wide v a r i e t y  of s c i e n t i f i c ,  
meteorological and communications missions.  Lhring FY 1969 funds w i l l  be 
u t i l i z e d  t o  complete purchase of four teen  f i r s t  and second s tage  vehic les  
i n i t i a l l y  funded i n  FY 1968, t o  i n i t i a t e  purchase of t e n  add i t iona l  veh ic l e s  
and t o  procure a s soc ia t ed  vehic le  hardware, launch se rv ices  and o the r  sup- 
po r t ing  serv ices .  Sus ta in ing  Engineering and Maintenance funds w i l l  be 
u t i l i z e d  f o r  the  maintenance of ground support  equipment, f o r  engineer ing 
support ,  f o r  minor improvements including modif icat ion of the  FW-4 motor 
nozzle and conversion t o  S-band te lemet ry ,  and f o r  completion of  improvement 
e f f o r t s  s t a r t e d  i n  FY 1968. 

AP,ena Procurement 

The Agena p r o j e c t  includes the  Thor Agena and the  Atlas Agena launch 
vehic les .  
which exceed the  c a p a b i l i t y  of t h e  Delta vehic le .  With the  demonstrated 
success  of the  more powerful A t l a s  Centaur and with a low pro jec ted  launch 
rate of heavy automated missions,  NASA i s  planning t o  phase out  the  A t l a s  
Agena launch veh ic l e  i n  FY 1968. Thor Agena vehic les  w i l l  continue t o  be 
u t i l i z e d .  I n  FY 1969 funds f o r  Agena Procurement will be requi red  for Agena 
upper s t ages ,  Thor boos te rs ,  mission modif icat ions,  and supporting a c t i v i t i e s .  
Sustaining Engineering and Maintenance funds w i l l  be needed f o r  maintenance 
of ground support  equipment, engineer ing se rv ices ,  and minor improvements. 

These veh ic l e s  have been u t i l i z e d  f o r  a wide v a r i e t y  of missions 

I 
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Centaur Procurement 

The A t l a s  Centaur i s  the l a r g e s t  launch veh ic l e  c u r r e n t l y  employetl by 
NASA exclusivel..y f o r  automated space missions. It f e a t u r e s  the Centaur 
upper s t age  whose high energy p rope l l an t s  make t h i s  veh ic l e  uniquely 
q u a l i f i e d  t o  perform high v e l o c i t y  deep space missions i n  add i t ion  t < l  

r e l a t i v e l y  :Large e a r t h  o r b i t  and luna r  missions. In  FY 1969 funds w i . 1 1  
be required to  continue funding f o r  t he  Orbi t ing Astronomical Observirtory, 
Applications Technology S a t e l l i t e s ,  and Mariner Mars 1969 veh ic l e s .  Funds 
w i l l  a l s o  be required t o  i n i t i a t e  purchase of veh ic l e s  f o r  the P[arinr!r 
Mars 1971 mission and f u t u r e  Applicat ions Technology S a t e l l i t e  missions. 
In add i t ion ,  FY 1969 funds w i l l  be required f o r  Sustaining Engirteeriiig 
and Maintenance which w i l l  include e f f o r t s  t o  improve the  re1iabi l . i t : r  of 
the  Centaur vehicle .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

OFFICE OF SFACE SCIENCE AM) APPLICATIONS BIOSCIKNCE 3 R O G U  

PROGRAM OBJE(CT1VES AND JUSTIFICATION: 

The Bioscience program has two p r i n c i p a l  object ives .  The f i r s t ,  to  
determine t h e  e f f e c t s  of t h e  space environment on te r res t r ia l  oirganisms, 
includes work on ground-based experiments, t h e  B i o s a t e l l i t e  f l i g h t  program, 
and the development o f  f l i g h t  experiments f o r  o t h e r  missions. 

The second ob jec t ive ,  t o  determine t h e  locat ion,  o r i g i n ,  natiiil:e, and 
leve  1 cl f deve 1 opment of e x t r a t e r r e s  t r i a  1 l i f e ,  includes laboratory research 
and space f l.ig,ht missions t o  i n v e s t i g a t e  conditions i n  the  spacl? environment 
and on the  p l ane t s  which may re la te  t o  t h e  quest ion of t he  existe!nce of 
e x t r a  t err es t: r i.a 1 1 i f e. 

SUMMAR'I! OF RESOURCES REQUIREMENTS : 

(Thousands of Do l l a r s )  
1969 - 1967 1968 

Supporting research and 
$16,000 

Biosatell.:itc!. ................ 31,950 30,000 2,soo 
technol.ogy.. ............... $10,050 $11 , 800 

Totali.,. .................. 
BASIS OF nJ1.W REQUIREMENTS: 

Supportinp Research and Technolow 

Research in Environmental Biology i s  concerned with t h e  response of 
l i v i n g  ter i res t r ia l  systems t o  t h e  v a r i a b l e s  of t he  space environment. One 
of t he  g r e a t e s t  s c i e n t i f i c  challenges today f o r  b i o l o g i s t s  i s  t o  unclerstand 
the  r o l e  g:csvity plays i n  t h e  o r i g i n ,  nature ,  and funct ion of highlit organizecl 
l i f e .  G r a f i t y  (and i t s  v a r i a t i o n )  has  not ,  u n t i l  recent years ,  beer1 a matter  
of g r e a t  concern t o  b i o l o g i s t s  because of i t s  constancy h e r e  on Ear1:h. I n  
add i t ion  t o  the  obvious need t o  understand i t s  e f f e c t  on l i v i n g  sys1:ems f o r  
t he  purposes of space f l i g h t ,  many p r a c t i c a l  implicat ions follcbkl from a 
deeper undlerstanding of t h e  e f f e c t s  of a l t e r e d  gravi ty .  

I n  Behavioral Biology research,  experiments are being conducted I:O assess 
t h e  general  problem of v i s u a l m o t o r  coordinat ion i n  animal and man, particuiI.ai:ly 
as  i t  may be  a f f ec t ed  by a l t e r a t i o n s  i n  g r a v i t y  and t h e  consequent :hanges i.n 
feedback from the  muscles. The implicat ions o f  such work a r e  Itroad, A s  baieic: 
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research, this and related investigations should lead to a better understanding 
of brain-behavior relationships and of certain illnesses. As applied research, 
more information is being obtained on the relation of the research results 
thus far obtained to long term behavior, such as would be encountered on any 
long term space flight mission. 

The Physical Biology effort includes work in bioinstrumentation, comparative 
physiology, and molecular biology. Stable, accurate, and long-lived implantable 
telemetric devices have been developed for recording temperature changes 
indicative of cyclic (circadian) biological phenomena. Such devices have been 
applied to the design of Biosatellite experiments and by several researchers 
studying biological rhythms. Work is continuing on development of a low cost, 
multichannel, implantable transmitting device weighing no more than 3.5 grams 
and not exceeding two cubic centimeters in volume that would be capable of 
efficient operation over two years. 

The Exobiology research program continues, with its dual objectives of 
understanding the controlling factors in the origin of life and determining 
the uniqueness of life here on Earth. The rese,arch ranges from the analysis 
of fossil remains and simulation of planetary atmospheres and other environ- 
mental extremes, to the development of automated life detection equipment 
intended to increase the reliability of the data by broadening the basis for 
analysis of individual samples. 
Mars as a candidate planet for investigation, laboratory experiments now 
suggest that organic synthesis may be occurring on Jupiter which has a primi- 
tive reducing atmosphere. These studies point to Jupiter as a most interest- 
ing planet from the point of view of chemical evolution. 

In addition to data previously reported on 

Earlier Planetary Quarantine efforts were directed toward reducing and 
assaying the biological contamination on spacecraft and toward defining 
sterilization procedures needed to reduce that contamination to an acceptable 
level. 
use of laminar downflow air, combined with high efficiency filters, is pro- 
ducing excellent results in limiting contamination in the spacecraft assembly 
areas. Additionally, examination of the sterilization requirements and studies 
of the probability of growth of organisms in planetary environments, are 
tending to significantly reduce the severity of sterilization requirements. 
Modest investments in research of this nature could pay handsome dividends in 
spacecraft manufacture and assembly costs. 

Two areas of research are proving to be especially fruitful. The 

The Bioscience Communications program meets the need for effective and timely 
communication between NASA program scientists and administrators, scientists 
in universities, industry, and other government agencies. This program pro- 
vides support for the Space Science Board of the National Academy of Sciences, 
scientific training programs, research literature and reports, and conferences, 
symposia, and informal meetings in furtherance of timely communications in the 
bioscience disciplines. 

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

Biosatell-:ite I1 w a s  launched from t h e  Eastern Test  Range on Septewber 7 ,  
1967, arid w a s  recovered over t h e  P a c i f i c  Ocean on September 9, 1967. The 
capsule w a s  recovered one day ear l ie r  than planned because a severe 2,torm 
w a s  predictcxi €or t h e  recovery area the  following day. B i o s a t e l l i t e  I1 
experiments invest igated t h e  e f f e c t s  o f  t he  space environment on s i m l i l e  
forms of l i f e ,  seedl ings,  and p l a n t s ,  e s p e c i a l l y  with reference t o  tlie 
i n t e r a c t i o n  of weightlessness with a known i n t e n s i t y  of i on iz ing  radiat ion.  

F l i g h t s  D and F, t he  two 30 day primate f l i g h t s ,  which are scheduted f o r  
1969, are t h e  'most demanding of a l l  B i o s a t e l l i t e  payloads i n  teims oE i n s t r u -  
mentation and l i f e  support:. The p r i n c i p l e  areas of s c i e n t i f i c  jmves':igati.on 
a r e :  (1) t h e  c e n t r a l  nervous system, (2) t he  cardiovascular sy:;t:cm, 
(3) general  metabolism, and (4) performance and behavior. 

The 21 day  missions,  f l i g h t s  C and E, a re  scheduled f o r  1970 and 1971, 
respect ively.  Two bas i c  experiments w i l l  be performed on ra ts :  (I) s t u d i e s  
of changes i n  gross body composition as a r e s u l t  of weightlessn2ss,  and 
(2) a study of' metabolic rhythms under condi t ions of weightlessness,  compared 
with Earth cort t rols ,  t o  t es t  d i f f e rences  i n  rhythmicity of animals klhich 
have been removed from Earth 's  24 hour pe r iod ic i ty .  Other experimerits 
include t h e  inf luence of weightlessness on human l i v e r  c e l l s  and on plant  
deve lolwent , 

Pro i e c t  

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

SCHEDULE OF LAUNCHES 

Mission 

B i o s a t e l l i t e  I 
B i o s a t e l l i t e  I1 
B i o s a t e l l i t e s  D and F (30 day) 
B i o s a t e l l i t e  C (21 day) 
B i o s a t e l l i t e  E (21 day) 

Calertdar 
-Blr 

1906 
191j7 
19159 
19 70 
197 1 

t 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

I 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROGRAM OBJE,C:TI.VES AND JUSTIFICATIONS : 

SPACE APPLICATIONS PROGRHM 

The objecti-ves of t he  Space Applicat ions Program a r e  t o :  (1) expand the  
knowledge of' at.mospheric and space phenomena; (2) 
of research  ;mcl technica l  development o r i en ted  toward the  appl icat ior l  of 
space techniques f o r  t h e  bene f i t  of  mankind; (3) develop and t e s t  pro- 
cedures , instruments , subsystems, spacecraf t  , and i n t e r p r e t i v e  techniques 
f o r  various app l i ca t ions ;  (4 )  f u l f i l l  NASA's r e s p o n s i b i l i t i e s  under t h e  
Communications S a t e l l i t e  Act of 1962; (5) develop and implement f o r  t he  
Environmental !science Services  Administration (ESSA) , Department of (ommerce :, 
t he  operationa'l meteorological s a t e l l i t e  system; and (6) cooperate t l i t h  
o the r  goverinnent agencies i n  the  s tudy and development of space techrtology 
which w i l l  lead t o  the  e a r l y  r e a l i z a t i o n  of p r a c t i c a l  b e n e f i t s  i n  a r f !as  of 
ag r i cu l  ture/fo.cestry , hydrology/oceanography , geography/cartography ;ind 
geology /Ininera logy through per iodic  systematic  surveys of e a r t h  I esoiirces . 

conduct a broad program 

The Space Applications E'rogram e f f o r t  i s  d i r ec t ed  toward research ,  develop- 
ment, and f l i g h t  t e s t  i n  the  a reas  of :  app l i ca t ions  technology, communica- 
t i o n s  , eart:h resources , geodesy, meteorology, and navigat ion ana i n c  iudes 
implementation of opera t iona l  sysfems wi th  appropr ia te  u s e r  agencies . 
Current f l i g h t  p ro jec t s  include TIROS, Nimbus , Applicat ions Tecttnolo,,;y , 
Geodetic S a t e l l i t e s ,  and N number of Meteorological Sounding Roc:k.t?ts. 
F i s c a l  year 1969 endeavors w i l l  a l s o  include i n i t i a l  s t u d i e s  of an E.srth 
Re sources Technology Sa te  Xlite.  
p o t e n t i a l  t c  mankind by developing and extending the  technology ciommlm t o  
many appl ica . t ions . 
f o r  wor1dwid.e communication, and can be used t o  r e l a y  t o  ground s t a t i o n s  
d a t a  obtained by e a r t h  resources ,  meteorology, geodet ic ,  and s c : i m t i f i c  
spacec ra f t .  Earth Resources s a t e l l i t e s  can ob ta in  va luable  dat4s i n  such 
a reas  a s  agl:icuZture/forestry , geOlOgy/mineralogY , hydrology/oceanog,raphy, 
and geography/cartography. Geodetic s a t e l l i t e s  can he lp  determine the s i z e  
and shape of the  Earth and the  vec to r  p rope r t i e s  of i t s  g r a v i t a t l o n a l  
f i e l d .  Meteorological s a t e l l i t e s  provide t h e  c a p a b i l i t y  t o  improve weather 
predict: ion c~n a global  b a s i s  , and increase  our knowledge of the  atmosphere. 
Navigation s a t e l l i t e s  provide l o c a t i o n ,  t r a f f i c  cont ro l  , search and rescue,  
and connnunj.c:at:ions systems f o r  a i r c r a f t  and sh ips .  

Applicat ion Technology Sa te  lli 1:cs o ' tfer greiat 

Commuriicatiqns S a t e l l i t e s  provide an econom:mal .nethod 
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SUMMARY OF RESOURCES REQUIREMENTS : 
(Thousands of Dollars) 

1967 1968 1969 

Supporting research and technology/ 
Advanced studies................. $11,030 

TIROS/TOS Improvements.............. 1,292 
Nimbus.....o....................... 24,410 
Meteorological Soundings......,.... 2,855 
I n t e r n a t i o n a l  Applications 

Satellite.D... . . . . . . . . . . . . . . . . . . .  100 
Applications Technology S a t e l l i t e s .  30,013 
Geodetic Satellites................ 1,600 --- Earth Resources Survey ............. 

Aircraf t  Program................. (---I 
Earth Resources Technology 

Satellite..........o........... 

$19,300 

33,700 
9,100 

3,000 

100 
25,600 

3,400 
5,300 

(5,300) 

$23,800 
5,800 

32,100 
3,000 

100 
31,200 

4,000 
12,200 

(10,200) 

(2,000) 

Total.....................,...,.. $71.300 $99,500 $112.200 

BASIS OF FUND REQUIREMENTS: 

Supporting Research and Technology 

The ob jec t ives  of Supporting Research and Technology are to :  (1) conduct 
s t u d i e s ;  develop and t e s t  new concepts,  techniques,  materials,  components, 
s enso r s ,  subsystems and d a t a  handling systems which have app l i ca t ion  t o  
f u t u r e  s a t e l l i t e  f l i g h t  programs and (2) improve t h e  space technology r e -  
l a t e d  t o  ma te r i a l s ,  components, sensors  and subsystems t o  achieve g r e a t e r  
r e l i a b i l i t y  and longer l i f e  i n  space. 
following d i s c i p l i n e s :  
resources ,  geodesy, meteorology, and navigation. Selected advanced s t u d i e s  
w i l l  be conducted i n  t h e s e  d i s c i p l i n a r y  areas t o  determine f e a s i b i l i t y ,  
concepts, and design of f u t u r e  missions. F i s c a l  Year 1969 funds are re- 
quired t o  maintain t h e  cu r ren t  l e v e l  of Supporting Research and Technology 
e f f o r t s  i n  t h e  s ix  d i s c i p l i n e  areas, and t o  increase e f f o r t s  by means of 
spec ia l i zed  s t u d i e s ,  comparative analyses ,  and research a c t i v i t i e s  i n  areas 
t h a t  have indicated s p e c i a l  promise f o r  e a r l y  b e n e f i t s .  
add i t iona l  support w i l l  be provided t o  use r  agencies t o  determine t h e  po- 
t e n t i a l  value of remote sensing technology i n  de t ec t ing ,  measuring and 
mapping e a r t h  resources  phenomena from space and t h e  r e l a t e d  associated 
d a t a  handling systems. 

These e f f o r t s  are appl ied t o  t h e  
app l i ca t ions  technology, communications, e a r t h  

Also, i n  FY 1969, 

I 
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TIROS/TOS Improvements 

The ob jec t ives  of t h i s  p ro jec t  are  to:  (1) conduct research and tlevelop- 
ment leading t o  improvements i n  the  ope ra t iona l  meteorological s a t e l l i t e  
system, (2) 
phere hea t  balance, (3) measure emitted in f r a red  and r e f l e c t e d  so1a.i: 
r a d i a t i o n  i n  s e l ec t ed  s p e c t r a l  regions and, (4) provide d a t a  f o r  opi2rationaI. 
use i n  ?weather ana lys i s  and forecast ing.  
TIROS Operational system (TOS) s p a c e c r a f t ,  based on the  TIROS configiiration, 
have been launched. One add i t iona l  spacec ra f t ,  designated TIROS M i ;  
c u r r e n t l y  being developed f o r  launch i n  calendar year 1969. This spacecraft. 
w i l l  c a r ry  two advanced vidicon camera systems (AVCS), two autoriatic p i c t u r e  
transmission systems (APT) and two high r e s o l u t i o n  radiometers ICHJXR), i n  i i  

s i n g l e  spacecraf t .  Data w i l l  be u t i l i z e d  by Goddard Space F l i g h t  Ceater ,  
ESSA, and ccoperating government and non-government meteorological organiza- 
t i ons .  FY 1969 funds are required t o  complete the  TIROS M spacec ra f t  and 
sensors;  f o r  i n t e g r a t i o n ,  t e s t  and launch of t h e  TIROS M spacec ra f t ;  and t:o 
continue the  TOS improvement e f f o r t s .  

observe cloud cover and p a t t e r n s  and measure t h e  eeirth-iltmos- 

Nine TIROS s p a c e c r a f t ,  and seven 

Nimbus 

The object-ikes of Nimbus a r e :  (1) t o  develop a;i advanced meteorclogical 

to 
s a t e l l j - t e  to provide da t a  f o r  use by the  s c i e n t i f i c  community, (2) t o  carry 
out f l i g h t  t e s t s  t o  prove t h e  a p p l i c a b i l i t y  of t h e  instrumentat ion,  (3) 
f u l f i l l .  s p e c i a l  da t a  requirements of t he  atmospheric sciences research 
communiity which can be provided uniquely by t h i s  instrumentation funct ioning 
as a space meteorological observatory,  and (4) t o  provide t h e  b a s i c  f o r  
furtheir s i p i i f i c a n t  technological advances i n  meteorological s a t e l l j  t e s  f o r  
s c i e n t i f i c  2nd operat ional  uses. The p ro jec t  c o n s i s t s  of s i x  spacec ra f t  iof 
which 1:wo tiwe been launched, Nimbus I,  August 28, 1964, and Nimbus 11, 
May 15 ,  19615. 
a v a r i e t y  o f  advanced sensors on a s t a b i l i z e d  e a r t h  o r i en ted  s ~ a c e c i . a f t .  
Nimbus B and 11 a r e  c u r r e n t l y  under development f o r  launch i n  1968 aiid 1970, 
r e spec t ive ly ,  t o  t e s t  a v a r i e t y  of add i t iona l  advanced meteorologicill 
experiments, E f f o r t  i s  being i n i t i a t e d  i n  FY 1968 on development of? Nimbus 
E and F scheduled f o r  launch i n  1971 and 1973, r e spec t ive ly ,  t o  test  
a d d i t i o n a l  experiments and t o  f u r t h e r  extend t h e  technology advanceiments i n  
meteorological sa te l l i t es  f o r  s c i e n t i f i c  and ope ra t iona l  purposes u t i l i z i n g  
spacecraf t  of g r e a t e r  weight and power capab i l i t y .  
tested include radiometers,  spectrometers,  cameras, and d a t a  handling systems 
t o  ob ta in  ei v a r i e t y  of atmospheric d a t a  such as cloud cover, temperatures,  
water vapcir and pressure a t  var ious  a l t i t u d e s  from the  e a r t h ' s  surface t o  
upper atmosph.ere levels. 

These launches have va l ida ted  t h e  Nimbus concept of t e s t i n g  

Sensors t o  be f l i g h t  

FY It969 funds are required t o  continue the  development of Nimbus D, E and 
F spacecraf t  and experiments and continued da ta  handling f o r  missicrns i n  
o r b i t  ,, 
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Meteorological Soundinns 

The ob jec t ives  of t he  meteorological  soundings p ro jec t  a r e  to :  (1) de te r -  
mine the  s t r u c t u r e  and c h a r a c t e r i s t i c s  of  t he  atmosphere i n  the  region 20 
t o  60 miles  above the  e a r t h  through the  use of research and development 
type sounding rocke t s ,  and (2) develop a meteorological  sounding rocket  
system amenable t o  research ,  range support ,  and supporting opera t iona l  r e -  
quirements. Three areas of  e f f o r t  are involved: (1) development and use 
of l a r g e  sounding rockets  t o  explore  atmospheric c h a r a c t e r i s t i c s  i n  the  
reg ion  30 t o  60 miles  above t h e  Ear th ,  (2) design and t e s t  small sounding 
rocket  systems t o  ob ta in  da t a  from the  region 20 t o  40 miles  above the  
Ear th ,  and (3) p a r t i c i p a t e  i n  conducting sounding rocket  experiments i n  
cooperat ion with o the r  coun t r i e s  on a cos t  shar ing  bas i s .  FY 1969 funds 
a r e  required t o  launch about 50 research sounding rockets  t o  continue study 
of t he  r e l a t i o n s h i p  of t h e  atmospheric s t r u c t u r e  i n  t h e  a r c t i c ,  sub-arc t ic  
mid- la t i tude ,  and t h e  t r o p i c s  during var ious  seasons; f o r  launch of about 
150 ope ra t iona l  development sounding rockets ,  conduct research t o  improve 
rocket  performance, and the  cont inua t ion  and development of t he  f i e l d  
experiment p r o j e c t s  with o t h e r  cooperat ive count r ies .  

In t e rna t iona l  Applicat ions S a t e l l i t e  

This p r o j e c t  was e n t i t l e d  French S a t e l l i t e  i n  the  FY 1968 budget. It i s  
a cooperat ive meteorology experiment involving the  use of f r ee - f loa t ing  
bal loons t o  o b t a i n  the  v e l o c i t y  of a i r  masses a t  var ious  a l t i t u d e s  and an 
o r b i t i n g  s a t e l l i t e  t o  c o l l e c t  and r e l a y  da t a  t o  ground s t a t i o n s .  France 
w i l l  provide the  bal loons and spacec ra f t  and fu rn i sh  ground opera t iona l  
support ;  NASA w i l l  provide the  launch v e h i c l e  and back-up i f  requi red ,  launch 
support  s e r v i c e s ,  t echn ica l  a s s i s t ance  and w i l l  a s s i s t  i n  d a t a  acqu i s i t i on  
and ana lys i s .  FY 1969 funds w i l l  be required f o r  continued spacecraf t  and 
ba l loon  subsystem s t u d i e s  and ana lys i s .  

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

The ob jec t ives  of  t h e  app l i ca t ions  technology s a t e l l i t e s  p ro jec t  a r e  t o  
des ign ,  develop, f l i g h t  t e s t ,  and eva lua te  a v a r i e t y  of  experiments i n  the  
space app l i ca t ions  d i s c i p l i n e s  by use of  a s e r i e s  of spacec ra f t ,  most of 
which a r e  launched i n t o  synchronous o r b i t s .  Seven spacecraf t  a r e  i n  the  
series, of which th ree  have been launched t o  da t e ,  one i n t o  medium a l t i t u d e  
and two s p i n  s t a b i l i z e d  spacecraf t  i n t o  synchronous o r b i t .  Four add i t iona l  
spacec ra f t  are scheduled f o r  launch i n  t h e  1968 - 73 period on Atlas 
Centaur launch veh ic l e s .  The launch of ATS-I1 i n t o  medium a l t i t u d e  was 
unsuccessful  due t o  f a i l u r e  t o  o b t a i n  t h e  c i r c u l a r  o r b i t  required.  
and 111 have success fu l ly  demonstrated t h e  f e a s i b i l i t y  of a v a r i e t y  of 
experiments a t  synchronous a l t i t u d e  such as black and white  and co lo r  cloud 
cover p i c t u r e s  from synchronous a l t i t u d e ,  very high frequency communication 
experiments with a i r c r a f t ,  and a number of environmental measurement 
experiments. ATS-D and E a r e  scheduled f o r  launch i n  1968 and 1969, 

ATS-I 
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r e spec t ive ly  : a.nd w i l l  t e s t  new and add i t iona l  space app l i ca t ions  exyieriments 
a t  synchronous a l t i t u d e  using g r a v i t y  gradient  s t a b i l i z e d  spacec ra f t .  ATS 
F and G are scheduled f o r  launch i n  t h e  1972 - 73 period t o  f l i g h t  t c l s t  a 
30 foo t  spacx e r e c t a b l e  parabol ic  antenna; an accurate ,  l o n e - l i f e  s t a b i l i z a -  
t i o n  system;, p rec i s ion  radio- interferometer  , and o the r  app l i ca t ions  sind 
s c i e n t i f i c  c!:cperiments t o  be se l ec t ed .  FY 1969 funds are required tci con- 
t i n u e  dr?velopment of t h e  t h r e e  spacec ra f t  (E through G) , experiments: and 
ground ope ra t iona l  support of t h e  missions i n  o r b i t .  

Geodetic S a t e l l i t e s  

The ob jec t ives  of t h i s  p ro jec t  are t o  conduct geodet ic  experiments from 
space on a gLo1)al b a s i s  which i n  combination with astro-geodet ic ,  sui-face 
base l ine  and g rav i ty  da t a  from o the r  sources w i l l  provide: (1) es t i ib l i sh-  
ment of a un i f i ed  world datum i n  a geocentr ic  coordinate system t o  w€lich 
t h e  major world datums could be connected, (2) d e f i n i t i o n  of the  s t i*uc ture  
of t he  Ea r th ' s  g r a v i t a t i o n a l  f i e l d ,  and (3) improvement i n  t h e  posif:ioning 
accuracy of t racking s i t e s  and loca t ions  of f e a t u r e s  of t h e  Earth. sui-face. 

The gleodeitic - s a t e l l i t e  p ro jec t  c o n s i s t s  of 4 missions,  including PiiGEOS-I 
success fu l ly  launched June 23 ,  1966, GEOS I success fu l ly  launched No-rember 6 ,  
1965, GEOS :B s1:heduled f o r  launch e a r l y  i n  1968 and GEOS C scheciu1.ed f o r  
launch i n  1'369. Fabr ica t ion  of t he  GEOS C spacec ra f t  w i l l  draw h e a v L l y  on 
hardware cu r ren t ly  supporting t h e  GEOS B mission. 

GEOS B w i l l  #contain f l a s h i n g  l i g h t s ,  mini t rack beacon, doppler bea1:on 
t r a n s m i t t e r s ,  range and range r a t e ,  SECOR and C-band transponders,  aiid 
o p t i c a l  r e f l e c t o r s  f o r  laser t racking.  GEOS C w i l l  be launched a t  an 
i n c l i n a t i o n  and a l t i t u d e  required t o  supply the  d a t a  t o  completct a u i i f i e d  
world datum, improve t h e  l o c a t i o n  of t h e  t r ack ing  s t a t i o n s ,  and f o r  
evaluat ing the  several  observat ional  networks. FY 1969 funds are relpired. 
f o r  continued GEOS B and PAGEOS-I d a t a  a c q u i s i t i o n  and ana lys i s  and €or  
GEOS C spacec ra f t  development and ope ra t iona l  support .  

Ear th  Resources Survey 

This p ro jec t  c o n s i s t s  of two ac t iv i t i e s  i n  the  e a r t h  resources d is i - ip l ine ,  
as follows: (1) an a i r c r a f t  program t o  develop and tes t  remote sensing 
techniques,  s enso r s ,  and da ta  handling systems, and (2) f e a s i b x l i t y ,  
d e f i n i t i o n ,  and design s t u d i e s  pe r t a in ing  t o  an e a r t h  resources technology 
sa t e l l i t e .  

The ob jec t ives  o f  t h e  a i r c r a f t  program are to :  (1) conduct f e a s i b i l i t y  
s t u d i e s  and program d e f i n i t i o n s  on t e s t i n g  of sensors  and d a t a  c o l l e c t i n g  
techniques f o r  e a r t h  resources ,  (2) design, develop, and f l i g h t  test these  
equipments, and ( 3 )  conduct a i r c r a f t  f l i g h t s  over s e l e c t e d  t e s t  s i t e s  t o  
evaluate  the: performance of the  sensing equipment and t o  o b t a i n  s i g n i f i c a n t  

RD 44 



d a t a  i n  the  d i s c i p l i n e  a reas  of  a g r i c u l t u r e / f o r e s t r y ,  geography/cartography, 
oceanography/hydrology, and geology/mineralogy. The ob jec t ives  of the  e a r t h  
resources  technology s a t e l l i t e  (ERTS) e f f o r t  a r e  t o  conduct f e a s i b i l i t y ,  
d e f i n i t i o n ,  and design s t u d i e s  of a s a t e l l i t e  containing a v a r i e t y  of 
sensors  capable of ob ta in ing  fundamental experimental da t a  i n  the  e a r t h  
resources  d i s c i p l i n e s ,  Analysis of t hese  da t a  would l o c a t e ,  i d e n t i f y ,  and 
a s ses s  many e a r t h  resource phenomena. 
example, crop growth a r e a ,  f o r e s t  a r e a ,  brush range land i n t e r f a c e ,  crop 
y i e l d ,  and damage assessment da t a  could be obtained by an ERTS. 
Departments of Agr icu l ture ,  Commerce, I n t e r i o r  and the  U.S. Naval Oceano- 
graphic  Off ice  have p a r t i c i p a t e d  i n  a cooperat ive program with NASA t o  
i d e n t i f y  uses and a s ses s  t h e  va lue  of space acquired da ta  when appl ied a s  
improvements t o  func t ions  f o r  which they have r e s p o n s i b i l i t y .  F i sca l  Year 
1969 funds a r e  required f o r  instrumentat ion development f o r  a h igh -a l t i t ude  
a i r c r a f t ;  opera t iona l  support  f o r  two P3A and t h e  high a l t i t u d e  a i r c r a f t ;  
and f o r  da t a  a c q u i s i t i o n ,  a n a l y s i s ,  and u t i l i z a t i o n ,  i n  t h e  a i r c r a f t  program; 
and i n  e a r t h  resources  technology s a t e l l i t e  a c t i v i t y  t o  conduct f e a s i b i l i t y ,  
d e f i n i t i o n ,  and design s t u d i e s  f o r  a s a t e l l i t e  system. These endeavors w i l l  
be coordinated with user  government agencies.  

I n  a g r i c u l t u r e  and f o r e s t r y  f o r  

The 

SCHEDULE OF LAUNCHES 

Schedule of S ign i f i can t  Research and Development Events 

Pro i e c t  

Applicat ions Technology 
Sat  e l l  i tes 

I n t e r n a t i o n a l  Applica- 
t i o n s  S a t e l l i t e  

Geodetic S a t e l l i t e s  

Nimbus 

Miss ion  

Launch of ATS-D 
Launch of ATS-E 
Launch of ATS-F 
Launch of ATS-G 

Launch of  FR-2 

Launch of GEOS-B 
Launch of GEOS-C 

Launch of Nimbus B 
Launch of Nimbus D 
Launch of Nimbus E 
Launch of Nimbus F 

Calendar 
Year 

1968 
1969 
1972 
1973 

1969 

1968 
1969 

1968 
1970 
1972 
1973 

TIROS Launch of TIROS M 1969 
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Proiect  Mission 

TOS* 

INTELSA’JW 

Launch of TOS E through H,  
refurbished prototypes P1 
and P2,  and ITOS A-E 

Launch of INTELSAT I1 E 
Launch of INTELSAT L I I  A-C 

* Funded by ESSA. * Funded by the Communications S a t e l l i t e  Corporation 

Calendar 
- Year 

1968-71 

1968 
1968 - 6 9 

ZRB-276 ( I  - 68 - 5 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

OFFICE OF UNIV.ERS1TY AFFAIRS SUSTAINING UNIVERSLTY J'ROGRAM 

PROGRAM O B J E C T ~ I L S  AND JUSTIFICATION: 

NASA depends upon u n i v e r s i t i e s  t o  supply research expe r t i s e  and comlietence 
e s s e n t i a l  t o  t ' n e  space e f f o r t ,  and t h e  p a r t i c u l a r  needs of t h e  Agency. Univer- 
s i t y  s c i e n t i s t s  conceive and develop experiments con t r ibu t ing  t o  new sc : i en t i f i c  
knowledge; do research i n  areas d i r e c t l y  r e l a t e d  to  manned and unmanned space 
sc ience ;  serve on space advisory planning and evaluat ion groups; and t i 'a in  
s c i e n t i s t s ,  engineers  and managers f o r  t he  space program. By t h e i r  pa l - t ic ipa-  
t i on ,  u n i v e r s i t i e s  ga in  new knowlege and experience necessary t o  t h e i r  own 
advancement and the advancement of non-space r e l a t e d  technology. The i iature 
of NASA's r e l a t i o n s h i p s  with u n i v e r s i t i e s  changes somewhat from t i m e  t o  time 
t o  meet changing needs, but r ega rd le s s  of the  l e v e l  o r  d i r e c t i o n  clf thd! 
na t ion ' s  space program, u n i v e r s i t i e s  must  be an e s s e n t i a l  p a r t  of i t .  
of NASA support  to  u n i v e r s i t i e s  i s  through the  Agency program o f f l c e s  itnd 
cen te r s  which de.a1 d i r e c t l y  with un ive r s i ty  s c i e n t i s t s  and engineers i l k  

carrying out s p e c i f i c  research  and development pro jec ts .  
f a l l  ou t s ide  t h e  i n t e r e s t  of t hese  o f f i c e s  and mus t  be m e t  by the  Sustiiining 
Universi ty  Program. 
i n  scope than t h e  r e s p o n s i b i l i t i e s  of  any o the r  NASA o f f i c e ,  t r a i n i n g  of 
graduate  s tudents  i n  d i s c i p l i n e s  which represent  p a r t i c u l a r  NASA needs,  
s p e c i a l  t r a i n i n g  f o r  s en io r  f a c u l t y  members i n  space research and engineering 
systems design. 

Most 

However, many needs 

These inc lude  sus t a in ing  research on sub jec t s  bro,ider 

SUMMARY OF RESOURCES REQUIREME NTS : 

(Thousands of Dolitars) 

1967 1968 -1969 

Training... ......................... $16,000 $3 , 000 $3,000 
Research................................ 11 , 000 7,000 7 , 000 
Research f a c . i l i t i e s . . . . . . . . . . . . . . . . .  4,000 -- --- --- 

Total ,............................. $31.000 $10,000 sUl&!u 



BASIS OF FUND REQUIREMENTS: 

Traininq 

As the national space effort attair,s its mission objectives, training 
activities under NASA's Sustaining Unviersity Program are continuously 
reviewed and reassessed to insure compatibility with new conditions and 
tasks the Agency will encounter in ensuing years. 

In FY 1969, $3 million is requested for training, $1.5 million of which 
will be allocated to predoctoral training in systems engineering design and 
public administration and the other $1.5 million to special summer training 
programs. The predoctoral training programs have been established so that 
senior faculty members and graduate students may use NASA installations in 
which to study problems which are relevant to NASA needs while helping to 
strengthen the graduate programs at their universities. 

NASA's special training opportunities include a Summer Faculty Fellowship 
Program which helps young faculty members keep abreast of the latest develop- 
ments in science and engineering; a faculty fellowship program in systems 
engineering design which brings together faculty members from different 
engineering disciplines to work on broad space related problems requiring a 
team approach; sutmner institutes for upper division undergraduates to familiar- 
ize them with space science and engineering problems; and post-M.D. training 
in aerospace medicine for a few very select medical doctors in preparation 
for direct or supporting careers in manned space flight activities. 

Re search 

Through the research element of the Sustaining University Program, NASA 

Here a multidisciplinary approach 
is able to support high priority programs that are broader and longer range 
than mission oriented project research. 
to research is stressed and the participating universities have authority 
and flexibility to assess and meet Agency needs. 
on multidisciplinary studies in social, economic, and public policy aspects 
of scientific and technical developments and projects closely related to NASA 
center research. 
and flight experiments. 

Particular emphasis is placed 

This program balances and complements NASA's project research 

With a budget of $7 million in FY 1969, the research element of the Sus- 
taining University Program will support multidisciplinary programs at 35 
universities. This number is down from the 44 institutions funded in FY 1968 
and 50 universities in the program in FY 1967. 

Research Facilities 

Under a period of declining budget, NASA has established priorities for 
the elements of the Sustaining University Program, and no FY 1969 funds are 
requested for construction of university research laboratory facilities on 
university campuses. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

BASIC RESEARCH PRCGRAM OFFICE OF ADVAIEB RESEARCH AND TECHNOLOGY -- 
PROGRAM 0HJECT:YE;S AND JUSTIFICATION : --- 

The Basic Rttsr:arch Program supports fundamental research i n  t h e  phyEical 
and mathematical sciences .  It i s  aimed a t  providing an understanding c f  
t he  physical  phenomena pe r t inen t  t o  o ther  NASA programs concerned with 
current  and fi1;u-e a i r c r a f t  and space a c t i v i t i e s .  
ca r r i ed  out p r inc ipa l ly  i n  NASA's Research and F l i g h t  Centers w i t h  some. 
cont rac t  nssi:j;alce by u n i v e r s i t i e s ,  i n d u s t r i a l  research l abora to r i e s ,  and 
other  Govc?rnmt?iit research cen te r s .  Fundamental understanding of physic:al 
phenomena i n  m m y  f i e l d s  of science i s  required t o  develop t h e  technology 
fo r  NASA's programs. Basic research i n  NASA, therefore ,  must enccmpas!; a 
wide spectrum 3f d i s c i p l i n e s .  
t h e  na ture  and p:roperties o f  atoms and molecules t o  t h e  more appl ied rcsearch 
areas of dete.rnining t h e  b e s t  materials for the supersonic t r anspor t  z.r- 
plane.  

This  bas i c  research i s  

It ranges from very fundamental s t u d i e s  i n t o  

SUMMARY 0.F REsOU2CES -- IIEQUIREMENTS: 

(Thousands of Dollars) 
: .969 -- 1967 1968 

Supporting research and 
technology ........................ $21,401 $21,465 $22,000 

Tota l  ............................. 22 000 $21,401 $21,465 ?- -- 
BASIS OF FUND - REQUIFENEXTS: 

The Basic F:esearch Program i s  divided i n t o  four  broad d i s c i p l i n e s :  
F lu id  Physics, Electrophysics ,  Materials, and Applied Mathematics. 

F lu id  physics research concentrates  i n  t h e  areas of aeronauticil l  f l u i d  
dynamics, en t ry  f l u i d  physics and i n t e r n a l  f l u i d  mechanics of p r o p u l s i m  
and power. systerrs. 
c l e a r  air. turbulence,  sonic  boom and aerodynamic heat ing.  Space :research 
e f f o r t s  f'ocus on. such s tud ie s  as en t ry  heat ing,  a b l a t i v e  response of t h e  
heat  sh i e ld  arid flow f i e l d s  about maneuverable bodies .  

Aeronautics research i n v e s t i g a t e s  such sub jec t s  as 

E1ectrophysic:s research is cmcerned with obtaining new knowledge about 
t h e  e1ect;rical. c h a r a c t e r i s t i c s  of matter and t h e i r  i n t e r a c t i o n  with 
acous t ic ,  gravi t .a t ional ,  and magnetic fo rces  present  i n  molecules, atoms 
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and nuc le i .  
only f o r  advances i n  t h e  technology programs of e l ec t ron ic s ,  space power and 
space propulsion, but  a lso f o r  t h e  inves t iga t ion  and understanding of complex 
space phenomena. 

New information i n  t h e  electrophysics  a rea  i s  the  source not 

The objec t ive  of ma te r i a l s  research i s  t h e  understanding of t h e  charac- 
t e r i s t i c s  and behavior of materials when subjected t o  t he  environmental 
stresses and s t r a i n s  of advanced a i r c r a f t  and more sophis t ica ted  spacecraf t .  
Research ranges from s tud ie s  i n t o  t h e  fundamental. p roper t ies  of s o l i d s  t o  
inves t iga t ions  of how and why engineering ma te r i a l s  fa i l .  

The research i n  applied mathematics i s  concerned with the  improvement of 
mathematical models and techniques needed o r  p o t e n t i a l l y  usefu l  f o r  problems 
i n  aerospace science and technology. A mathematical approach i s  of ten  the  
most f e a s i b l e  and econonical one f o r  planning experiments and predic t ing  
their  r e s u l t s .  It is  a l so  a necessary b a s i s  f o r  p rec i se  and r e l i a b l e  
designing of t h e  complicated and expensive p ieces  of hardware f o r  the 
var ied NASA development programs. 

I 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

OFFICE OF ADVP.NCED RESFARCH AND TECHNOLOGY SPACE VEHICLE SYSTEMS PROGRAM --- 
PROGRAM OBJECTIVES - AND JUST IFICAT I O N  : 

The object ives  of t h i s  program a r e  t o  i d e n t i f y  and solve t echn ica l  
problems important t o  t h e  design and operat ion of spacecraf t  and launch 
veh ic l e s .  TEE: program supports cu r ren t  missions of NASA and t h e  m i l i t a r y  
se rv ices  and seeks t o  provide advanced technology f o r  t he  concept ion and 
design of' f u t u r e  space veh ic l e s .  The program encompasses problems o f  
manned arid uririarmed f l i g h t  including launch and e x i t  through the  strnos - 
phere, f l- ight i r t  space, en t ry  i n t o  the  atmospheres of e a r t h  and other  
planets  , and :-arid ing . 

Research a c t i v i t i e s  are  conducted i n  a v a r i e t y  of ground-based 
f a c i l i t i e s  i n  aerothermodynamics , s t r u c t u r e s  , and a number of space 
envir  onmenta I. a reas  such as high-energy r a d i a t i o n  , meteoroids and trher m a  1 
con t ro l .  Key f l i g h t  experiments a r e  a l s o  conducted i n  c l o s e  a s s o c i a t i  on 
with t h e  ground-based research.  The program a l s o  provides a cen t r a l i zed  
function wi th in  NASA f o r  t he  formulation and documentation of 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  based on operat ional  experience and the 
l a t e s t  research information. 

SUMMARY OF --- R3513OlJRCES REQUIREMENTS : 

(Thousands of Dollars)  
19119 

--I- - 1967 1968 

Supporting research and technology ..... $26,777 $30,258 $31,:100 
Lifting-body program.. ................. 1 , 000 1,200 1 , ;:oo 
Reentry heat ing f l i g h t  experiments.. ... 1 , 800 2,206 1,500 

S m a l l  ;pace veh c l e  f l i g h t  experiments. 4 , 262 1,336 __L- 

--- ..-- Pro j ec t Pel, 'SSUS ....................... 70 
1 :io0 

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

IiD 51 



BASIS OF FUND REQUIREMENTS: 

Supporting Research and Technology 

Special emphasis will continue in FY 1969 to develop the technology of 
gliding flexible-wing descent systems for land recovery of manned vehicles. 
This effort will include flight tests of large-size flexible wings to inves- 
tigate deployment, air loads, flight control and structural design. Research 
will also continue on aerodynamic performance, flight control, heat protec- 
tion and structural problems of advanced entry vehicles having substantial 
reentry maneuver ab i lit y . 

Research in space vehicle structures will be undertaken to develop 
advanced structural concepts, to exploit new structural materials, and 
to advance structures technology for improved efficiency and cost effective- 
ness of space vehicles. Particular attention will be given to improved 
techniques of analysis and better ground test simulation of high-frequency 
dynamic conditions to reduce the necessity for overdesign and overtesting. 
Advanced structural analysis techniques are being developed for complex 
integrated space vehicles, including interactions on stages and subsystems. 
Research will continue on improved structural techniques for storing 
cryogenic fluids in space. 

Efforts will continue on the effects of the space environment on 
vehicle design and operation. Research will continue on the effects of 
space radiation on spacecraft materials and components to advance the 
technology of shielding methods and design. Promising advances for simu- 
lating meteoroid impact will be pursued in FY 1969 to improve capability 
in the laboratory for investigating the meteoroid penetration hazard. 
Also,  emphasis will be placed on new detection techniques for use in 
obtaining better flight data on the meteoroid hazard in the near-earth 
and asteroid regions of space. A broad attack on problems of thermal 
control of spacecraft will be continued in FY 1969. 

In FY 1968, substantial progress was achieved in preparing authoritative 
space vehicle design criteria documents in areas of structures, chemical 
propulsion and guidance and control. 
areas in FY 1969 and some initial activity will be undertaken in electro- 
mechanical mechanisms. 

Effort will be continued in these 

Lifting-Body Program 

The flight program with manned research vehicles (currently two NASA 
types designated the M2-F2 and the HL-10) will continue to investigate the 
piloting and control problems of lifting-body configurations at transonic 
speeds and during terminal approach and landing. Flight testing was 
delayed in 'FY 1968 due to a landing accident with the M2-F2 (NASA lifting 
body) on its sixteenth flight, and due to modifications found necessary for 
the HL-10 (NASA lifting body). 
the HL-10 flight tests and to initiate tests of the USAF'S X-24A which is 
a part of this cooperative program. 

The FY 1969 funds are required to continue 
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Reentry Heating F l i g h t  Experiments 

Two reen t ry  experiment payloads are being f ab r i ca t ed  f o r  launch with 
Scout vehicle:; to ob ta in  anchor-point d a t a  on the  heat ing rates assoc j  a t ed  
with turbu1en.r boundary layers  on c l ean ,  nonablating su r faces  a t  high Mach 
numbers and on t h e  condi t ions r e l a t e d  t o  t r a n s i t i o n  from laminar t o  tiirbu- 
l e n t  flow. 

The f i r s t  experiment w i l l  be  flown i n  t h e  f i r s t  h a l f  of CY 1968. IY 1969 
funds w i l l  provide f o r  completion of t h e  second payload and launching of t h e  
second exper inent .  

Preliminary d e f i n i t i o n  of follow-on experiments with a b l a t i v e  h e a t  
s h i e l d s  t o  determine the  e f f e c t s  of complex a b l a t i o n  processes on hear: 
s h i e l d  performance and body motions w i l l  be  i n i t i a t e d  during FY 1.969. 

Small Space Vehicle F l i g h t  Experiments 

Selected f l i g h t  experiments w i l l  be  conducted using s m a l l  sounding 
rockets and c the r  techniques t o  provide c r i t i ca l  d a t a  t h a t  cannot: be 
acquired i n  ground-based f a c i l i t i e s ,  as w e l l  as t o  provide anchor-point 
da t a  i n  f l i g h t  t o  v e r i f y  laboratory t h e o r e t i c a l  and experimental research.  
The p r inc ipa l  e f f o r t  i n  FY 1967 and FY 1968 involved f l i g h t  t e s t s  of l a rge  
parachutes high i n  t h e  e a r t h ' s  atmosphere t o  develop technology €or decel-  
e r a t i o n  of instrumented capsules i n  t h e  low-density Mars atmosphere. 
Further  t e s t s  w i l l  be conducted i n  FY 1969 t o  extend t h e  Mach number range 
o f inve s t i g  a t: i on. 

Small. rocket-launched tests of advanced hea t  s h i e l d  materials w i l l  a l s o  
be continued i n  FY 1969 i n  c l o s e  a s s o c i a t i o n  with ground-based research.  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY ELECTRONICS SY STE,MS -- PItOGRAM 

PROGRAM 3BJECl'I'JES AND JUSTIFICATION: 

The E lec t ron ic s  Systems program supports  basic and appl ied  research  and 
advanced t echn ica l  development e f f o r t s  i n  t h e  a l l i e d  a reas  of elec t:ro i i c s  
and con t ro l  systems. I t s  ob jec t ive  i s  t o  provide the  knowledge arid t2ch- 
nology needed t o  s a t i s f y  t h e  requirements of f u t u r e  space and aeronaui-ical 
systems i n  t h e  most e f f i c i e n t  and e f f e c t i v e  manner. Research a c t i v i t i e s  
a r e  performed both in-house and under con t r ac t .  
s tud ie s  through t h e  development and eva lua t ion  of new o r  improved com?onent.s 
and systems i n  t h e  func t iona l  a r eas  of guidance, con t ro l ,  communicntims 
and t racking ,  da ta  processing,  instrumentat ion,  and e l ec t ron ic  ci)inponents. 
F l i g h t  experiments a r e  performed, a s  necessary,  t o  c o l l e c t  da ta  i i ~ e d e d  f o r  
advanced systerr developments and v e r i f y  experimental  r e s u l t s .  

They range from conceptual 

SUMMARY OF RI:SCURCES REQUIREMENTS : 

(Thousands of Dollars) 
1516 9 -.-- 1967 1968 

Supporting; research  and 

F 1 igh t: p r  CI .j e c: t s . . . . . . . . . . . . . . . . . . .  
techno logy. ..................... $32 , 302 $38 , 700 $3E; , 900 

500 --- 1,295 500 

Tota l .  . . I .  
..................... $33,597 $39,200 $3'5400 

BASIS OF FUN:) REQUIREMENTS : 

Supporting Research and Technology 

Funds requested i n  FY 1969 a r e  needed t o  support  an expanding pro,, "ram i n  
aeronaut ica l  e l ec t ron ic s  and t o  cont inue t h e  development o f  e l ec t ron  ic 
systems f o r  f u t u r e  space missions.  Guidance research  r equ i r e s  j.ncre83sed 
e f f o r t  on p rec i s ion  i n e r t i a l  components and electromagnet ic  sensors  IIO meet 
t h e  navigat ion needs of supersonic  a i r c r a f t  and guidance requircment ; of 
f u t u r e  space missions.  
i s  necessary t o  e f f e c t  s a f e  and e f f i c i e n t  opera t ion  of V/STOL arid ge7era l  
a v i a t i o n  type a i r c r a f t .  
techniques b i l l  r e q u i r e  cont inuing support  t o  insure  e f f e c t i v e  use of our 

Increased emphasis on f l i g h t  con t ro l s  and displays,  

Long-life con t ro l  systems and p r e c i s e  poin t ing  



capabilities to operate in the space environment. Expanded research on 
optical systems for space astronomy and deep space communications, together 
with a continuing effort on microwave antennas and tubes, is required to 
insure a maximum return of data and information from our space explorations. 
Advanced computer concepts and techniques for speeding the processing of 
data must receive continued support to provide efficient conversion of 
accumulated data into useable knowledge. Research in instrumentation tech- 
nology offers potential solutions to problems of clear air turbulence and 
will be expanded in the coming fiscal year. Continued support of research 
on reliable components and advanced integrated circuit technology is neces- 
sary to make available to system designers techniques and components which 
satisfy the performance demands of tomorrow's systems. 

Flight Projects 

Project RAM (Radio-Attenuation-Measurements) is a research investigation 
concerned with overcoming the communication blackout incurred by a space- 
craft as it reenters the atmosphere. RAM C-1 was successfully flown in 
October 1967 and demonstrated the partial effectiveness of higher frequen- 
cies and water injection. RAM C-B will be flown in calendar year 1968 to 
measure plasma characteristics at higher reentry speeds. Funds requested in 
FY 1969 will permit flight of a back-up payload to test the use of materials 
other than water for plasma injection. 

I 
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RESEXRCH AND DEVELOPMENT 

FISCAL YEX3 1969 ESTIMATES 

O E I C E  OF ADVANCED RESEARCH AND TECHNOLOGY HUMAN FACTOR STSTEN; -- PR0;RAM - 
PROGRAM OBJECTI'VES - AND JUSTIFICATION: 

The ob jec t iv s  of t h e  H m n  Factor  Systems Program is t o  provide tile re- 
search and technology t o  q u a l i f y  and support  man f o r  advanced ae ronau t i ca l  
and space missions.  It is equal ly  important t o  determine optima:, procedures 
for man's u t i l i z a t i o n  i n  space as an  observer, as a mechanic, anti as '2 de- 
c i s i o n  maker. 

Timely ground based research  i n  human f a c t o r s  va l ida t ed  by c r f i t i ca l  
flight experiments i n  air and space w i l l  provide confidence i n  the  us3 of 
man i n  the  f u t u r e  spectrum of missions.  The technologica l  tasks t o  b ?  
accomplished include assessment of t he  phys io logica l  and psychological  
e f f e c t s  on man, human engineering, ex t ra -vehicu lar  engineering, pe r soaa l  
p ro t ec t ion  and l i f e  support .  Understanding of t h e  phys io logica l  e f f e c t s  
on man as he responds t o  fu tu re  ae ronau t i ca l  and space s t r e s s e s  :is necessary 
for his  e f f e c t i v e  i n t e g r a t i o n  w i t h  t h e  t o t a l  system. Human engineer ing i s  
e s s e n t i a l  t o  human f a c t o r s  i n  av ia t ion ,  ma in ta inab i l i t y  i n  space,, and f o r  
t h e  appropr ia te  design f o r  man i n  the  man-machine complex. Extra-vehicular  
engineer ing . w i l l  provide the  a s t ronau t  with work aids, t r a n s l a t i o n  devices ,  
and o ther  augmentation systems for use i n  f r e e  space as wel l  as :-n e x t r a -  
t e r r e s t r i a l  sur face  environments. 

The Human Factor  Systems Program is accomplished through a m i d t i -  
d i s c ip l ined  approach including research  i n  medicine, biology, psychology, 
engineering, physics,  and e l e c t r o n i c s  loca t ed  a t  NASA Centers,  Departnent 
of Defense aero-space medical f a c i l i t i e s ,  o the r  government faci l fLt : ies ,  
u n i v e r s i t i e s ,  and indus t ry .  

SUMMARY OF RESOURCES - REQUIFEMENTS: 

(Thousands of Dol la rs  :) 
1969 

-PI- 
1967 1968 

Supporting research  and 

S m a l l  biotechnology f l i g h t  
technology... . . . . . . .  ......... $14,765 $19,385 $20,1200 

p r o j e c t s  1,500 1,600 -A,- ..................... 1 500 

Total. . . . . . . . . . . . . . . . . . . . . .  $16.,265' $20,985 -$21 , , :~  



BASIS OF FUND REQUIRF3ENTS: 

Supporting Research and Technology 

This is  an  in t eg ra t ed  program d i rec t ed  toward t h e  accomplishment of t he  
four major ob jec t ives  of t h e  o v e r a l l  Human m c t o r  Systems Program. The 
program includes e f f o r t  toward the  d e f i n i t i o n  and understanding of t he  
e f f e c t s  of advanced aerospace f l i g h t  on man brought about by a l t e r e d  and 
zero-gravi ty ,  spacec ra f t  atmospheres, s t r e s s ,  r ad ia t ion ,  and noise .  
S u i t a b l e  and p ro tec t ive  l i f e  support  systems a r e  developed and t e s t e d .  The 
research involved covers cardiovascular  s t r e s s  and r e s p i r a t o r y  physiology, 
radiobiology, microbiology, water and waste management, oxygen regenera- 
t i o n ,  a i r  p o l l u t i o n  cont ro l ,  space s u i t s ,  systems t o  s u s t a i n  l i f e ,  ex t r a -  
vehicu lar  equipment and s t u d i e s  of man-machine in t e rac t ions .  The research 
i s  d i r ec t ed  toward def in ing  and so lv ing  next-generation aerospace problems. 

Small Biotechnology F l i g h t  P ro jec t s  

These p r o j e c t s  cover a cont inuing s e r i e s  of small f l i g h t  experiments 
designed f o r  t h e  q u a l i f i c a t i o n  of man, h i s  support ,  and use i n  extended 
space f l i g h t .  
of phys io logica l  processes  i n  humans and animals under condi t ions of s t r e s s  
encountered i n  aerial  and space f l i g h t  and t e s t s  of l i f e  support  and pro- 
t e c t i v e  equipment designed f o r  zero-gravi ty .  

Work on experiments i n  FY 1969 w i l l  include the  measurement i 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY SPACE POWER AND ELECTRIC 
PROPULSION SY S TEMS PROGRAM 

PROGRAM OBJEC'L'YYES AND JUSTIFICATION : 

The ob jectivcr of the Space Power and Electric Propulsion Systems PI-ogram 
i s  to  determine  the technologies required to adequately support potent ia l  
future missions; and by application of effective research and ex~11oraI:ory 
development t o  improve or e s tab l i sh  these technologies to  the degree .-equired 
t o  ensure eventual successful  development and application by future mission 
program 'off ices. 

Current e5 t imates  of p o t e n t i a l  f'uture mission power system reqiiirenents 
encompass a k t d e  range of power, l i f e  and mission environments. 
power system. can meet t h e s e  var ied  requirements. The space power prcgram 
i s  aimed. a t  prcviding t h e  research and technology necessary for 'the 
improvement e.nd/or development of a l i m i t e d  number of s o l a r ,  chein.i.ca1 and 
nuclear syst,e!ms for a n t i c i p a t e d  a u x i l i a r y  power and e l e c t r i c  pro;?i.ilsion 
mission requirements ranging from w a t t s  t o  k i lowat t s  i n  the  1970'1:: t c  
megawatts ic. t h e  1980's. 

No one 

Tne e a r l y  a p p l i c a t i o n  of solar powered e l e c t r i c  t h r u s t e r s  for spacecraflv 
p o s i t i o n  corhrcd and for small, automated, i n t e r p l a n e t a r y  spacecraf t  con- 
t i n u e s  to be a major goal  of t h e  e l e c t r i c  propulsion program. 
ence to da te  from the  ATS (Applications Technology Satel l i te)  f l i g h t  pro- 
gram coupleC with the  design and ground eva lua t ion  of t y p i c a l  t h r u s t e r  
systems conf':.rnis t h e i r  p o t e n t i a l  advantages of spacecraf t  operational 
f l e x i b i l - i t y  and s impl ic i ty ,  increased payload or decreased t r i p  time o r  
reduced spacecraf t  weight. The proposed SERT (Space E l e c t r i c  Rocket Tes t )  
f l i g h t ,  t he  continuing ATS program and the  ground technology program a r e  
e s s e n t i a l  st;eps toward the  goal of e a r l y  appl ica t ion .  

Tne e3peri-  

SUMMARY OF IUSOURCES REQUIREMENTS : --- 

Supporting Research and 
Technology, .................. 

Space E1ectr:ic Rocket 
T e s t  (SE3T ) .................. 

SNAP -8 Development. ............ 

(Thousands of Dollars ) 
19 ;9 

-I__- 

1967 1968 

$34,940 $35,400 $3 5 ,, 800 

--- 1,100 1 500 
5,500 7,500 --. '7 500 

$40,440 $44,000 $44,800 --- Toti31 
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BASIS OF FUND REQUIRENEXTS: 

Supporting Research and Technology 

The objec t ive  of the nuclear e l e c t r i c  power technology program is  t o  
provide a broad opt ion and design bas i s  f o r  the  s e l e c t i o n  and evaluat ion of 
energy conversion equipment t o  be used i n  advanced nuclear e l e c t r i c  power 
systems f o r  f u t u r e  space missions. 
t o  be on a l i m i t e d  number of energy conversion concepts, e.g., the  Brayton, 
Rankine and thermionic systems, t o  meet t he  a n t i c i p a t e d  broad range of 
power requirements from watts and k i lowat t s  i n  the  1970's t o  megawatts 
i n  t he  1980's. The technology underlying these systems is long range and 
requi res  sus ta ined  e f f o r t  t o  e s t a b l i s h  engineer ing data on new mater ia l s ,  
working f l u i d s  and components a t  high temperatures never before used i n  
power systems. 

The primary program emphasis continues 

The chemical power system technology program is p r imar i ly  concerned w i t h  
increasing the usefulness  of f u e l  c e l l s  and b a t t e r i e s  f o r  a wide range of 
appl ica t ions  ranging from low e a r t h  o r b i t a l  s a t e l l i t e s  t o  p l ane ta ry  landers .  
S ign i f i can t  improvements such as metal-gas batteries and new engineering 
concepts f o r  f u e l  c e l l s  appear f e a s i b l e  based on previous years '  work. Dur- 
ing FY 1969 emphasis w i l l  be d i r ec t ed  toward evaluat ing these  concepts i n  
breadboarded systems. 

The s o l a r  power system technology program continues t o  focus on s o l a r  
c e l l  systems w i t h  s p e c i a l  a t t e n t i o n  d i r ec t ed  toward the requirements 
emphasized by cons idera t ion  of high power (k i lowat t )  systems, 
aimed at reducing system cos t ,  a r e a  and weight, as w e l l  as improving 
r e s i s t ance  t o  the space environment, w i l l  be continued i n  FT 1969. 

Research 

Continued progress  is being made i n  the  e l e c t r i c  t h r u s t e r  technology 
program toward the goa l  of e a r l y  mission appl ica t ion .  
emphasis i n  the  primary prapuls ion  program has been on obtaining s u i t a b l e  
t h r u s t e r  system performance and endurance. 
d i r ec t ed  toward evaluat ing and solving the  problems of s o l a r  powered 
e l e c t r i c  propuls ion systems representa t ive  of those that  could be u t i l i z e d  
t o  propel  small, automated, i n t e rp l ane ta ry  Spacecraft .  Based on r e s u l t s  
obtained i n  FY 1966, 1967 and 1968 the  opera t iona l  use of r e s i s t o j e t s  
( e l e c t r i c a l l y  heated gas t h r u s t e r s )  f o r  spacecraf t  p o s i t i o n  con t ro l  is 
scheduled on the  ATS D&,E s a t e l l i t e s  which a l s o  w i l l  c a r ry  ion engine exper- 
iments. During FY 1969 the  a u x i l i a r y  propuls ion program emphasis w i l l  be 
d i r ec t ed  toward e l e c t r o s t a t i c  t h r u s t e r  systems t o  achieve t h e  b e n e f i t s  of 
high s p e c i f i c  inrpulse and e l e c t r i c a l  t h r u s t  vec tor ing  assoc ia ted  w i t h  t h i s  
type of t h r u s t e r  and toward h igher  temperature r e s i s t o j e t s  f o r  l a rge  o r b i t -  
ing  s a t e l l i t e s .  

I n  previous years 

I n  FY 1969 emphasis w i l l  be 
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Space E l e c t r i c  Rocket T e s t  (SERT) 

The o v e r a l l  ob jec t ive  of the  SERT f l i g h t  program i s  t o  provide informa- 
t i o n  on the  opera t ions  of e l e c t r i c  t h r u s t e r  systems i n  the  space environ- 
ment. SERT ?[ successfu l ly  demonstrated t h a t  an ion beam could be neut ra f -  
ized i n  space. A second f l i g h t  is planned f o r  1969 t o  provide a long term 
eva lua t ion  (minimum of s ix  months) of the  performance and r e l i a b i l i t y  of an 
ion t h r u s t e r  system and t o  study the  e f f e c t s  of ion engines on o ther  space- 
c r a f t  components such a s  r ad io  frequency in te r fe rence .  SERT I1 r ep resen t s  
the  next  major s t e p  i n  the  development and acceptance of e l e c t r i c  t h r u s t e r s  
f o r  prirne propulsion of i n t e rp l ane ta ry  spacecraf t .  Current plans a re  to  
u t i l i z e  a THORAD-Agena veh ic l e  f o r  launch of SERT I1 during Calendar Year 
1969. 

SNAP 8 Development 

The objec.:ive of t h i s  technology p ro jec t  i s  t o  conduct t he  ground de- 
velopment of a 10,000 hour,  35 k i lowat t  nuclear  e l e c t r i c  generat ing ciystem 
s u i t a b l e  for space app l i ca t ions  i n  the  1970's and beyond. P r inc ipa l  po- 
t e n t i a l  app l i ca t ions  f o r  SNAP 8 a r e  la rge  e a r t h  o r b i t i n g  space s t a t i m s ,  
lunar explora t ion ,  d i r e c t  TV broadcast  s a t e l l i t e s  and u t l t i m a t e l y ,  mzinned 
in t e rp l ane ta ry  missions. 

I n  t h e  pas t  year  p r i o r i t y  has  been placed on developing so lu t ions  t o  the  
major l i f e - l i m i t i n g  problems found i n  the  b o i l e r  and turb ine  from pri'vious 
development t e s t i n g  and on endurance t e s t i n g  of the  o ther  major components 
of the power conversion system i n  small component loops. 
the  f i r s t  SNAP-8 component, the  lube/coolant  pump, passed the  10,000 hour 
endurance t e s t  milestone. 

During t h i s  period 

The budget reques t  f o r  FY 1969 provides pr imar i ly  f o r  the  continued l i f e  
development of the  power conversion system components toward the  10,000 hour 
mark i n  component loops. 
t i o n  of the l i f e  c a p a b i l i t y  of a l l  major components i n  the  bread-boarded 
SNAP-8 power. conversion system. 

It is planned t o  complete a 2500 hour demonstra- 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

S W R Y  

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGX NUCLEAR ROCKETS PRI )GRAM 

PROGRAM OBJECTIYES AND JUSTIFICATION: 

The ob jec t ive  of t h e  Nuclear Rockets program i s  t o  provide rocket  propu1.- 
s i o n  systems f o r  a p p l i c a t i o n  t o  high-energy, high-payload missions of t h e  
fu ture .  I n  carrying out t h i s  ob jec t ive ,  t h e  AEC-NASA Space Nuclear Propul- 
s i o n  Off ice  i.s conducting a d e t a i l e d  system-analysis, des'ign, development 
and t e s t  program t o  provide an approximately 75,000 pound t h r u s t  NERVA engine 
of between 8100-850 seconds s p e c i f i c  impulse f o r  f l i g h t  s t a t u s  by approximat:ely 
FY 1976. This work i s  proceeding on t h e  b a s i s  of da t a ,  designs,  and experience 
e s t ab l i shed  1.n t h e  technology phase of t he  program. 

The speci:.ic: NERVA a c t i v i t i e s  to be conducted i n  FY 1969 include the  corn- 
p l e t i o n  of t h e  technology phase of t h e  NERVA program and continuation a t  an 
increased 1eiJe:t of t he  design, development, procurement, and componerit t e s t -  
ing  of t h e  approximately 75,000 pound t h r u s t  NERVA engine i n i t i a t e d  i n  
FY 1968. Included i n  FY 1969 w i l l  be the  establishment of t he  NERVA engine 
d e t a i l e d  requirements and configurat ion,  and f a c i l i t y  modifications i . s  needed. 

SUMMARY OF RESOURCES REQUIREMENTS : 

(Thousands of Dollars)  
1967 1968 -.a'% 

Supporting research and 
technology .................... $16,506 $15,000 $15 9 000 

34 , 162 35,000 41,100 NERVA.......................0... 
NRDS operations.  ................ 2.332 4,000 -4,'300 

$60,000 -- Tota l .o . . o . . . . . . . . . . . . . . . . . . o . . e .  $53,000 $54.000 

S S I S  OF FUND REQUIREMENTS: 

Supporting Research and Technology 

The support:ing research and technology e f f o r t  supp l i e s  four b a s i c  needs : 
(1) general1 SElT da ta  f o r  current  p r o j e c t s ;  (2) advancing b a s i c  techriology 
f o r  nuclear  rocket  engines and veh ic l e s ;  (3) f e a s i b i l i t y  e f f o r t  on Etdvanced 
nuclear  propu:Lsion concepts; and ( 4 )  s t u d i e s  of s p e c i a l  f l i g h t  s a f e t y  con- 
s i d e r a t i o n s  of nuclear  rockets. 
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The prime output  of the  Nuclear Rockets program i s  the  NERVA nuclear  rocket  
The nuc lear  rocket  provides a major advance i n  space propulsion engine. 

capab i l i t y .  
enhance the  e f f i c i e n c y  and ope ra t iona l  c h a r a c t e r i s t i c s  i n  a v a r i e t y  of  poten- 
t i a l  missions. 
Saturn V launch veh ic l e  improves s i g n i f i c a n t l y  i t s  payload and mission 
v e r s a t i l i t y .  

This engine i n  a nuclear  s t age  could inc rease  t h e  payload and 

The NERVA-powered s t a g e  appl ied  as a t h i r d  s t age  of t h e  

W S  Operations 

The mission of t h e  Nuclear Rocket Development S t a t i o n  (NRDS) 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 t he  r eac to r s ,  engines and eventua l ly  the  
propulsion modules o r  rocket  s t ages  a s soc ia t ed  with nuclear  rocket  develop- 
ment. These funds w i l l  continue t o  provide f o r  NASA's share  of the  general  
s i te  opera t ions ,  t he  major p a r t  of which i s  funded by  the  AEC. 

I 
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RESEARCH AND DEVELOPIvENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

OFFICE OF ADI'ANCED - RESEARCH AND TECHNOLOGY CHEMICAL PROPULSION PROGRAM 
-__. 

I 

PROGRAM OBJ?XTI.YES - AND JUSTIFICATION : 

The purpose of the  Chemical Propulsion Program i s  t o  provide a f i rm base 
i n  science mid technology f o r  t h e  improvement and fu tu re  development of 
propuls ion equipment using combustion o r  chemical r eac t ion  processes .  
Rockets using the  combustion of an oxid izer  and a f u e l  t o  expel high- 
ve loc i ty  exhaust continue t o  be the p r i n c i p l e  means of propuls ion foi. space 
missions. "heir t h r u s t  l e v e l s  vary from megapounds t o  micropounds, End 
t h e i r  applic3tt:Lons include launch vehicles ,  ear th  o r b i t  and de-orb i t  
systems, spa?ecraf t  systems f o r  lunar  and planetary o r b i t  and landin(:, 
t r a j e c t o r y  ol3r:rection systems, a t t i t u d e  cont ro l  systems, rendezvous cmgines, 
propellcant :j 2t';ling t h r u s t e r s ,  and personnel  t r anspor t  devices.  Work w i t h -  
i n  t h e  progrm encompasses s c i e n t i f i c  i nves t iga t ion  of poorly unrders.l,ood 
phenomena re la - t ing  t o  rocket use, obtaining an adequate base of d a t a  on 
engineering problems such as heat  transfer, thermodynamic p r o p e r t i e s ,  o r  
k i n e t i c s  of resc t ions ,  design refinement of components, integrat . ion of 
complete propuls ion systems, and demonstration t e s t i n g  t o  prove the  
v a l i d i t y  of ex t rapola t ions  of t h e  bas i c  des i@ d a t a  t o  usefu l  hardware 
form. 
space program and e s t a b l i s h  a s t o r e  of knowledge and experience from which 
fu tu re  propulsion developments can proceed w i t h  confidence. 
development and production of h i g h - r e l i a b i l i t y  propuls ion devices at  low 
cost  i s  a key objec t ive  of t h e  work. 

The research and technology e f f o r t s  a n t i c i p a t e  needs of t h e  Nxtion 's  

The f u t r r e  

Research and technology programs covering both l i q u i d  propel lan t  (and 
s o l i d  propel lan t  motors i nves t iga t e  chemical and physical  p rope r t i e s  of 
propel lan ts ,  combustion phenomena, i gn i t i on ,  non- equilibrium and classicall. 
thermodynamic processes,  development and appl ica t ion  of new materials, 
processes of' f l u i d  mechanics, gas dynamics, heat  t r a n s f e r ,  and s o l i d  
mater ia l  behavior.  New propuls ion concepts and design methods (we assessed 
w i t h  a view t c  the funct ions t h a t  our fu tu re  space missions must p e r f o m .  
Future requirements and new problem areas are i d e n t i f i e d  f o r  fu r the r  work,, 

The experimental engineering programs i n  l i q u i d  and s o l i d  propel lan t  
motors v e r i f y  research design and d a t a  ex t rapola t ions  by demonstration 
t e s t s  of breadboard systems approximating an t ic ipa ted  mission needs, 
o f t en  such 1;eE;ts d i sc lose  new problems t h a t  requi re  continued reseaxch 
e f f o r t .  
c r i t e r i a ,  c!ycl-e se lec t ion ,  and operat ing conditions f o r  such new equipment 
The work inirol-ves t h e  design, f ab r i ca t ion  and test  of experimental wb- 
components imC1 systems t o  determine t h e i r  p r a c t i c a l i t y .  It provide€; a 

Very 

The experience helps  g r e a t l y  i n  def ining the  appropriate  dcssign 
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sound basis f o r  s e l ec t ion  of advanced propulsion equipment. It furthermore 
provides a c l e a r  i nd ica t ion  of design and tes t  methods that  will reduce the  
cost  of development and production of these equipments. Fabr ica t ion  process 
spec i f ica t ions ,  development procedures, cos ts ,  schedules, f a c i l i t y  and 
spec ia l  equipment requirements can be assessed as a r e s u l t  of such work. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Thousands of Dollars) 
1967 1968 1969 

Supporting research  and 
technology ........................... $30,488 $33 , 750 $33 9 600 

Large s o l i d  motor p ro jec t  .............. 2,950 3,500 3,100 

Total  ................................ $37,250 $36,700 

BASIS OF FUND REQUIREMENTS: 

Supporting Research and Technology 

Advanced engine design concepts and operat ing condi t ions which w i l l  
improve our c a p a b i l i t i e s  t o  launch payloads at low cos t  and t o  t r anspor t  
payloads and maneuver i n  t h e  solar space environment are being inves t iga ted .  
High performance l i q u i d ,  s o l i d ,  and hybrid propel lan ts  are being examined 
f o r  use i n  lunar, solas,  and p lane tary  spacecraf t  systems. High perform- 
ance propel lan ts  can be t r a n s l a t e d  i n t o  g rea t e r  payload capab i l i t y  or i n t o  
carrying the necessary payload w i t h  a smaller launch and space vehic le  
system. 
fo r  space missions and i s  examining the use  of  high dens i ty  m i l d  cryogenic 
oxid izers  and f u e l s  f o r  c e r t a i n  long-duration-in-space missions.  A st rong 
e f f o r t  i n  simplified r e l a t i v e l y  low cost  engine systems fo r  launch vehic le  
systems w i l l  be  continued. 

The work extends the  use of hydrogen f u e l  as a rocket propel lan t  

Research on s o l i d  propel lan t  motor systems includes nondestructive test-  
ing  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 gn i t i on ,  
methods of combustion terminat ion and restart, and improved p r e d i c t a b i l i t y  
of  propel lan t  burning rate. 

Large Sol id  Motor Project 

Three test f i r i n g s  of the 260 inch diameter, 75 foot long large motor 
were successful ly  completed by FY 1967, with peak thrust of 5.9 mi l l i on  
pounds produced i n  the last  test.  In FY 1968 and FY 1969, the funding in-  
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d ica t ed  f o r  t h i s  p ro jec t  w i l l  be used t o  preserve a competitive p o s i t i o n  
between l iqu id  and solid s t a g e s  i n  t h e  event t h e r e  is  es t ab l i shed  a f i i ture  
space launch veh ic l e  requirement t h a t  can b e n e f i t  from such a conipeti':ion. 
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l3l3SEARCH AND IlEVELOPMENT 

F'ISCAL YEUR 1969 ESTIMAW 

SUMMARY 

OFJ?ICE OF ADVANCED - RESEARCH AND "OLOGY AERONAUTICAL VEHICLICS PROGRAM 
-8- 

PROGRAM OBJEClTIVES - AND JUSTIF'ICATION : 

The r o l e  cif t he  Aeronaut ical  Vehicles program is t o  provide tlirough 
research. i n  tbe d i s c i p l i n a r y  a r e a s  of  aerodynamics, loads  and s t r u c t u r e s ,  
propulsion, opera t ing  environment and f l i g h t  dynamics continued imprcve- 
ments i n  the sa.fety, e f f i c i e n c y  and u t i l i t y  of  a l l  c l a s s e s  of m i l i t a r y  and 
commercj.al a . ixcraf t .  I n  o rde r  t o  supply the  indus t ry  with advanzed data 
f o r  t he  design of new a i r c r a f t ,  t o  seek t h e  technologica l  advances needed 
t o  devel-op safer and supe r io r  commercial and m i l i t a r y  a i r c r a f t  and t c  
provide t h e  1-eadership i n  the  generat ion of advanced aircraf ' t  concepts,  t he  
Aeronautical. Vehicles program is organized with emphasis on t h e  d i s c i p l i n e s  
i n  the  Advanced Research and Technology Category and support ing resem-ch i n  
appropmate d i s c i p l i n e s  and proof -of -concept a c t i v i t i e s  f o r  General Avia- 
t i on ,  V/STOL, Subsonic, Supersonic and Hypersonic a i r c r a f t .  Proof oj' con- 
cept  ac"vvii;;f :is systems i n t e g r a t i o n  research whereby a f 'u l l  s c a l e  oilerat- 
ing system i t s  used t o  extend l abora to ry  research  on system elements. The 
programs i n  d : L  t he se  a reas  encompass work i n  ma te r i a l s ,  noise  and sonic  
boom, o p e r a t i o i ~ a l  aspec ts ,  propuls ion system and airframe i n t e g r a t i o n  and 
the  r e l a t ionsh ips  which e x i s t  between t h e  p i l o t  and the  t o t a l  aircra:l"t 
system i S  appropr ia te  

SUMMARY OF RESOURCES - REQUIREMENTS: 

(Thousands of Dollars ) 
196'3 --- 1967 1968 

Advanced research and 

General aviat ion a ircra f t  

V/STOL a ircraf t  technology 

Subsonic a.ircraf t technology 

Supersonic a ircraf t  technology 

Hypersonic: eiircraf t technology 

technology ................... $ 3,730 $13,440 $16,080 

tcchnolclgy supporting research 200 450 520 

supporting r e s e a r c h - * * - * - * * * *  5,550 7,417 9,600 

supporting research. .  ........ 6,100 6,780 15,100 

supporting r e s e a r c h . . . = - * - * . *  14,040 24,175 24 220 

supportins research- 6 280 14,538 11 ,3 80 

RI!) 66 



BASIS OF FUND REQUIRFMENTS: 

Advanced Research and Technolorn 

Much of t he  research i n  a i r c r a f t  aerodynamics is  configurat ion - depen- 
dent and the re fo re  or ien ted  toward a s p e c i f i c  c l a s s  of vehic les .  It is  
therefore  programmed under the appropriate  A i r c r a f t  Technology Supporting 
Research area. 
seve ra l  a i r c r a f t  c l a s s e s  is ca r r i ed  out  w i t h  a i r c r a f t  aerodynamics funding. 
This research is a cont inuing e f f o r t  on a i r c r a f t  components and flow f ie lds  
and assoc ia ted  boundary-layer phenomena throughout the a i r c r a f t  and speed 
range. It involves the  formulation and refinement of appl icable  theo r i e s  
and ca l cu la t ive  methods, the improvement of wind-tunnel c a p a b i l i t i e s  and 
o ther  experimental techniques and the  app l i ca t ion  of these  t o o l s  t o  ad- 
vanced a i r c r a f t  technology. 

Research of a more fundamental nature  or appl icable  t o  

The loads  and s t r u c t u r e s  program area is  aimed a t  a broad spectrum of 
problems common t o  several or a l l  types of  a i r c r a f t  s ince  there is a common 
design goal  of l ightweight  e f f i c i e n t  airframes which w i l l  withstand the 
operat ing environment and r e l i a b i l i t y  and sa fe ty .  Gust and maneuver loads,  
acous t ic  response, wing and t a i l  and panel  f l u t t e r ,  f a t igue ,  composite 
materials, thermal s t r e s s e s  a r e  a l l  s p e c i f i c  problem a reas  i n  which research 
w i l l  be conducted. 

The primary goals  of the a i r -brea th ing  propuls ion program area a re  t o  
i n i t i a t e  and conduct i nves t iga t ions  of propuls ion components and system 
concepts, e i t h e r  not r ead i ly  i d e n t i f i e d  with a s p e c i f i c  f l ight  spectrum or 
else i d e n t i f i e d  over a broad f l i g h t  spectrum. Basic s tud ie s  a r e  conducted 
on i n l e t s ,  compressors, combustors, tu rb ines ,  nozzles and materials t o  
provide higher r a t i o s  of  thrust-to-engine-weight, higher r a t i o s  of t h r u s t -  
to-engine volume, and lower s p e c i f i c  l e 1  consumption along w i t h  minimiza- 
t i o n  of a i r  p o l l u t i o n  due t o  engine operat ion.  

The research i n  the  a i r c r a f t  operat ing environment program area is aimed 
a t  so lv ing  general  problems assoc ia ted  with f l i g h t  environment, f l ight 
sa fe ty ,  noise ,  flight instrumentat ion and sonic  boom. It involves theore t -  
i c a l  analyses  and labora tory  and f l i g h t  t e s t  experiments t o  va l ida t e  cur -  
r e n t  engineer ing procedures and t o  explore so lu t ions  t o  a i r c r a f t  operational 
problems, The r e s u l t s  provide the technological know how for safer  and 
q u i e t e r  a i r c r a f t  operat ions and the bas ic  environmental data for appl ica-  
t i o n  t o  s p e c i f i c  c l a s s e s  of a i r c r a f t  ( f o r  example, V/STOL, Subsonic, e t c  . ). 

I 

I 

Research i n  the  f l i g h t  dynamics area is d i r ec t ed  toward obtaining a 
be t te r  understanding of the i n t e r r e l a t i o n s h i p  between the p i l o t  and the  
vehic le  he cont ro ls .  
handling c h a r a c t e r i s t i c s  and the  improvement i n  the  capab i l i t y  of  ground 
and f l i g h t  p i l o t e d  s imulators  f o r  handling q u a l i t i e s  inves t iga t ions  of a l l  
c l a s s e s  of a i r c r a f t .  

This includes improving methods f o r  a i r c r a f t  cont ro l ,  
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I 

I 

The Reseai:ch Centers use var ious a i r c r a f t  i n  d i r e c t  support of adlanced 
research and technology programs. The maintenance , spare p a r t s  and p o u n d  
support equipment f o r  these  R&D support  a i r c r a f t  and chase and prof ic  iency 
a i r c r a f t  which are used f o r  var ious missions are included i n  t h i s  f'ur.ding 
category. 

-_- General Aviation Aircraft  Technolorn Supporting Researcli 

Gene:nal :tri:ttion a i r c r a f t  are r a p i d l y  assuming a p o s i t i o n  of incre a s i n g  
importance :N ';he economy and are not  r e s t r i c t e d  t o  t h e  hobby type oj' f l y -  
ing but  a r c  p r i n c i p a l  mode of t r a n s p o r t a t i o n  f o r  individuals  such 5.5 

busin2ssmen, doctors ,  e t c . ,  and a l s o  include expanding a i r  t a x i  and c h a r t e r  
se rv ices  whish even f l y  U.S. M a i l .  The p r i n c i p a l  f a c t o r s  of corcern i n  
general  a v i a t i o n  are f i rs t  s a f e t y  and second u t i l i t y .  
these  problexs with industry and with the  FAA and agreement has keen reached 
t h a t  most o:f the  R&D e f f o r t  should be d i r e c t e d  a t  examining the  f ' l . i @ i t  
dynamic cha : rsc te r i s t ics  b e s t  s u i t e d  t o  the c l a s s  of p i l o t s  who a r e  bcxoming 
increasingl;y involved i n  t h i s  type of f ly ing .  

NASA has exam:.ned 

V&TOL A i r c r a f t  Technology Supporting Research 

V/SToL a i r c r a f t  have a grea t  p o t e n t i a l  i n  an increas ingly  crcwded and 
t r a n s p o r t a t i o n  dependent society.  The problem i s  one of flight dynaaics 
of the a i r c r a f t ,  of matching the  machine and t h e  p i l o t  and i n  providing 
proper i n t e g r a t i o n  of propuls ion systems which a r e  f o r  t h i s  c l a s s  of vehi- 
c l e  a l s o  a pr inary means of cont ro l .  
must convert i t s  thrust-producing power i n t o  l i f t -producing power ve ry 
e f f i c i e n t l y ;  propuls ion and aerodynamics must i n t e r a c t  s t rongly  and lproper- 
ly t o  achieve this. 
fo re  defined with these problems as a primary focus.  
tunnel  t e s t s  have been corqleted of a model a i r c r a f t  using a fLi-., s p m  
r o t a t i n g  cy l inder  f l a p  as an e f f i c i e n t  means of providing the powere3 l i f t ,  
required f o r  improving propeller driven STOL a i r c r a f t .  
inder  f l a p  concept w i l l  be t e s t e d  by modification of an OV-1OA :tt:rcr2ft 
being provi ted by the  N a v y .  

To be successful ,  a V/STOL mac;iine 

The TULSA V/STOL supporting research prograri is there-. 
N l - s c a l e  win1 

The rotaking cyl- 

- Subsonic Aircraft  Technology Supporting Research 

Research or. subsonic a : i r c r a f t  is or ien ted  toward s a f e t y  of f:L:i.ght, 
improvement. of' f l ight  e f f i c i e n c y  and t h e  reduction of noise.  
discipl.inar3r axeas aerodynamics research required funding f o r  new mcdels, 
model c,hanges, instrumentation f o r  wind tunnel  tests and the  upra t ing  of 
wind tunnel. hardware. The research t o  be c a r r i e d  out  w i l l  be airtied a t  
studying tk . e  l i f t ,  drag and s t a b i l i t y  c h a r a c t e r i s t i c s  of a i r c ra f . t  ccnf igu- 
r a t ions  moat; s ,u i tab le  f o r  improved subsonic/transonic operat ion.  
and s t r u c t u r e s  research w i l l  examine the  spec i f i c  a p p l i c a t i o n  of fa t ' igue,  
b u f f e t i n g  e.nd a e r o e l a s t i c  s tud ie s  t o  advanced commercial a i r c r a f  1; aztd the  
funding wil.1- cover the  cos t s  of  models, instrumentation and s t ruc tu i , a l / f a -  
t igue  specirieris. Propulsion research w i l l  include an increase i n  suy'port 

I:? .the 
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of long neglected areas f o r  f u e l ,  combustor and engine component e f f i c i ency  
s t u d i e s  t o  suppress the tendency of j e t  engines t o  smoke and requi res  the  
procurement of t he  necessary components and materials t o  support the in-  
house e f f o r t .  The safe climbout and landing techniques f o r  noise minimiza- 
t i o n ,  the refinement of f l i g h t  instrumentat ion f o r  more accurate  measure- 
ment of a i r speed  a t  t ransonic  speeds and the meteorological environment 
of p a r t i c u l a r  concern t o  operat ions at  high t ransonic  speeds w i l l  be s tud-  
ied.  F l igh t  dynamics research w i l l  be concentrated on continuing s tud ie s  
of a i r c r a f t  con t ro l  f o r  f l i g h t  through turbulence and w i l l  include both 
s imulator  and f l i g h t  tests. 

A s  i ts  p a r t  of the Inter-Agency A i r c r a f t  Noise Abatement Program, the 
NASA has  the primary r e s p o n s i b i l i t y  f o r  the research and development lead-  
ing  t o  the  reduct ion of  a i r c r a f t  noise  a t  i t s  source. This has involved 
NASA i n  proof-of-concept a c t i v i t i e s  i n  a i r c r a f t  noise  and t h e  qu ie t  re- 
search engine. A fan-compressor noise  minimization program w a s  i n i t i a t e d  
i n  FY 1967, and i n  FY 1968 has involved wind tunnel  t e s t i n g  and design and 
t e s t i n g  of b o i l e r p l a t e  nace l l e  modifications.  
configurat ions w i l l  be constructed fo r  flight proof t e s t s  on a 707 type 
a i r c r a f t  and on a DC-8 type aircraft. 

In FY 1969 the f i n a l  nace l le  

In  FY 1968 preliminary work w i l l  be conducted to define the scope and 
some of the hardware components of a quiet  research engine. The second phase 
of t h i s  proof-of-concept, to  be implemented i n  FY 1969, w i l l  include large 
sca le  engine component fabrication and f u l l - s c a l e  tests of compressors and 
fans designed for minimum noise .  

Supersonic A i r c r a f t  Technology Supporting Research 

NASA's Aeronaut ical  Vehicles program i n  supersonic a i r c r a f t  technology 
supporting research  is  conditioned l a r g e l y  t o  meet t he  needs of two nat ion-  
a l  a c t i v i t i e s  assoc ia ted  with supersonic a i r c r a f t ;  the  supersonic t r anspor t  
and the military supersonic a i rcraf ' t  such as the  F-311, FX, VFAX, and AMSA. 
I n  general ,  the NASA program i s  designed either t o  study p o t e n t i a l  improve- 
ments not  incorporated i n  o r i g i n a l  designs because of high t echn ica l  r i s k s ,  
t o  study problem areas which m i g h t  be expected t o  become c r i t i c a l  i n  la ter  
s t ages  of veh ic l e  development o r  operat ion o r  t o  l a y  the  groundwork wel l  i n  
advance f o r  new s ta te -of - the-ar t  advances such as the SST or  the  F-111 have 
turned out  t o  be. The program t o  support  the  supersonic t r anspor t  contains  
th ree  major elements; d i r e c t  support  of  t h e  FAA and i t s  cont rac tors ,  
a n t i c i p a t i o n  of f u t u r e  problem a reas  .and t h e  research d i rec ted  a t  a "second 
generation" supersonic t r anspor t .  
t h e  areas of technology which c a r r y  the  p o t e n t i a l  of  s i g n i f i c a n t  perform- 
ance but  with advances involving t echn ica l  unce r t a in t i e s .  The p r i n c i p a l  
area of research i s  the re fo re  propulsion. 
ing  research program a l s o  cont r ibu tes  much t o  research i n  support of the 
m i l i t a r y  a i r c r a f t  l i s ted  previously.  

The NASA program is  designed t o  explore 

The supersonic a i r c r a f t  support-  

t 
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I n  FT 1969 measurements of the  s t a b i l i t y  and con t ro l  charac te r i s t i -cs  of 
the XB-'70A and the  evaluat ion of i ts  handl ing q u a l i t i e s  throughcut tlie 
complete f l i g h t  t e s t  envelope w i l l  be completed. 
performed t o  obta in  add i t iona l  information l ead ing  t o  an explam.tion of the 
major di f fe rsnces  found between f l i g h t  measured c h a r a c t e r i s t i c s  and those 
obtained by t h e o r e t i c a l  p r e d i c t i o n  and wind-tunnel techniques i n  FT :1968. 
Another a rea  t o  be explored i n  FY 1969 is the ground ef fec t  on 4;he ai?ro- 
dynamic forces  and moments i n  the landing  configurat ion when c lose  t l )  t he  
ground. This 'nas not been accomplished on an  a i r c r a f t  of t h i s  c;i.ze ' iefore.  
An important s t r u c t u r a l  problem which has been noted during the  f l igi t  
t e s t s  of the XB-70 i s  the  r e l a t i v e l y  l a rge  response t o  turbulence.  
FY 1969 a modal suppression system w i l l  be i n s t a l l e d  and flight test:d 
t o  determine poss ib le  means of gus t  a l l e v i a t i o n  a t  supersonic speeds. 
planned the  flight t e s t s  of the  modal suppression system w i l l  be coml?leted 
by mid-Fiscal Year 1969. 

Spec ia l  t e s t s  w i l l  be 

' Ihring 

A s  

With the  completion of the handl ing q u a l i t i e s  program and the  g u s t  
a l l e v i a t i o n  research program the  XEi-70 f l i g h t  research program w i l l  be 
completed. 
b i l i t y  of tke  NASA i n  F'Y 1968 and i n  FY 1969 s ince  the  t r a n s f e r  of the 
a i r c r a f t  t o  t h e  WSA i n  March 1967~  w i l l  be for  one-half year. 
i s  expected t o  be completed by January 1969. 

The funding requirement fo r  the  XB-70, which is the  r e s p m s i -  

The program 

3 2 e r s o n i c  A i r c r a f t  Technology Supporting Research 

The p o s s i b i l i t y  of achieving sustained,  e f f i c i e n t  hypersonic f l i @ , h t  has 
not been proven, ye t  systems analyses of such vehic les  based upon bes t  
ava i l ab le  theory shows it t o  be a p o t e n t i a l l y  economically sound t r anspor t  
mode. 
program i s  designed t o  provide i n f o m t i o n  aga ins t  which the  adequacy of 
t he  theo r i e s  can be judged. 
the  most f luidmental  first order  assumptions i n  aerodynamics, propuls ion 
and s t r u c t u r e s .  
d i s c i p l i n e s  a re  deferred u n t i l  these primary answers have been obtaj.ned. 

Ver i f ica t ion  of the  theo r i e s  is requi red  and the NASA research 

The program is d i r ec t ed  first a t  examir;.ing 

Questions regarding the  soundness of analyses i n  o lber  

The various experiments cu r ren t ly  being c a r r i e d  on the  X-15 resettrch 
a i r c r a f t  w i U  be comgleted by the end of FT 1968 or e a r l y  i n  FY 19611 and 
it is  not p:Lanned t o  operate the  a i r c r a f t  following the complet,ion of 
these  t e s t s .  Therefore no funding is  required f o r  t h e  X-15 program i n  
FY 1969. 

The Hypersonic Research Engine proof -of -concept program was i n i t  iated 
i n  FT ,1965 9s the  result of an  obvious need f o r  information rel-atiw; t o  
propuls ion systems opera t ing  a t  hypersonic speed i n  a r e a l  environment. 
The Garrett Corporation is proceeding w i t h  the  des ign  and development and 
construct ion '3f one f l i g h t  weight regenerat ively cooled research engine. 
b o i l e r p l a t e  engine w i l l  be under test  i n  FT 1969 a t  the  Ordnance Aecophysics 
Laboratory i n  c lean  air  up t o  Mach 5, 
w i l l  be de l ivered  t o  the  Lewis Plum Brook Research F a c i l i t y  f o r  res?arch  
t e s t i n g  i n  H 1970. 

A 

The regeneratively cooled engine 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

OFFICE OF TRACKING AND DATA ACQUISITION TRACKING AND DA'rA 
ACQUISITION PlROGRAM 

PROGRAM ___._- OBJECTIVES AND JUSTIFICATION: 

The purpose of t h i s  program is t o  provide responsive and e f f i c i e n t  
t racking  and da ta  a c q u i s i t i o n  support  t o  meet t h e  requirements of a l l  NASA 
f l i g h t  p r o j e c t s .  I n  addi t ion ,  support  i s  provided, a s  mutually agreed, f o r  
p ro jec t s  of t h e  Department of Defense, o ther  Government agenc ie s ,  and o ther  
count r ies  and in t e rna t iona l  organizat ions engaged i n  space research  eldeavors  , 

Support i s  provided f o r  manned and unmanned f l i g h t s ;  f o r  spacec ra f t ,  
sounding rockets ,  and research  a i r c r a f t ;  and f o r  e a r t h  o r b i t a l  and suborbit:all 
missions;  l u r a r  and p lane tary  missions,  and space probes.  

Types of support  provided include: (a) t racking  t o  determine the  posi- 
t i o n  and t r a j e c t o r y  of  vehic les  i n  space, (b) acqu i s i t i on  of da ta  f ron  
s c i e n t i f i c  experiments and on t h e  engineering performance of spacecraf t  and 
launch veh ic l e  systems, (c) t ransmission of commands from ground s t a t i o n s  
t o  spacecraf t  , (d) communication wi th  a s t ronau t s  and a c q u i s i t i o n  of medical 
da ta  on t h e i r  phys ica l  condi t ion ,  (e) communication of informatilln between 
var ious grourtd f a c i l i t i e s  and mission con t ro l  cen te r s ,  and ( f )  processing 
of da ta  acquired from t h e  space veh ic l e s .  Such support  is  e s s e n t i a l  f o r  t h e  
c r i t i c a l  dec is ions  which must be made t o  a s su re  t h e  success  of a l l  f l i g h t  
mission:, arcl, i n  t h e  case  of manned missions,  t o  insure  t h e  s a f s t y  c f  t h e  
a s t ronau t s .  

Tracking anc. da ta  a c q u i s i t i o n  support  is provided by a worldwide retworlc 
of NASA grourid s t a t i o n s  supplemented by instrumentat ion sh ips  , a i r c r a f t  , 
and selectecl ground s t a t i o n s  of t h e  Department of Defense. These f a c i l i t i e s  
a r e  interconnected by a network of ground communications l i n e s ,  undersea 
cables ,  high frequency r ad io  l i n k s ,  and communication s a t e l l i t e  c i r c t  i t s  , 
which provicle the  c a p a b i l i t y  f o r  instantaneous t ransmission of  da ta  End 
c r i t i c a l .  conriarids between spacecraf t  and t h e  con t ro l  cen te r s  i n  t h e  
United State$;  f'rom which t h e  f l i g h t s  a r e  d i r ec t ed .  F a c i l i t i e s  a l s o  irre 
provided t o  process i n t o  meaningful form t h e  l a rge  amounts of da ta  wfiich a r e  
co l l ec t ed  f r o m  f l i g h t  p r o j e c t s .  I n  add i t ion ,  instrumentat ion f a c i l i t i e s  a r e  
provided f o r  support  of sounding rocket  launchings and f l i g h t  t e s t ing  of 
research  a i r c r a f t .  
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SUMMARY OF RJXOURCES REQUIREMENTS : 

(Thousands of Dollars) 
1967 1968 

Operations .................. $195,050 $2 13 , 600 

Supporting research and 
Equipment ................... 62 , 000 49,450 

technology .............. .. 13.800 12,800 

T o t a l  ..................... $270,850 $275,850 

1969 

$239 , 800 
52,200 

12,800 

$304 , 800 

BASIS OF FUND REQUIREMENTS: 

Operations 

Funds a r e  required f o r  t h e  operat ion and maintenance of t h e  worldwide 
t racking and data  a c q u i s i t i o n  f a c i l i t i e s .  Most of t h e  increase i n  t h e  
N 1969 operat ions program is  r e l a t e d  t o  t h e  support requirements f o r  t he  
Apollo manned lunar landing program. A l l  Manned Space F l i g h t  Network 
s t a t i o n s  which w e r e  augmented f o r  t h e  Apollo Program, t h e  Apollo instrumen- 
t a t i o n  sh ips ,  and t h e  Apollo/Range Instrumentation A i r c r a f t  w i l l  be f u l l y  
ope ra t iona l  during FY 1969. The c u r r e n t l y  planned mission workload w i l l  
r e q u i r e  a l imited second s h i f t  of personnel a t  network s t a t i o n s  i n  FY 1969. 
Communications s e r v i c e s  w i l l  increase t o  provide the  required capac i ty  f o r  
t h e  heavier  Apollo f l i g h t  program. 

Operations i n  support of t h e  unmanned space f l i g h t  programs w i l l  remain 
a t  approximately t h e  same level a s  i n  t h e  cu r ren t  year.  A s m a l l  increase 
i n  funding f o r  S a t e l l i t e  Network ope ra t ions  i s  requi red  i n  FY 1969 t o  pro- 
vide f o r  t h e  opera t ion  of s p e c i a l  Orbi t ing Astronomical Observatory ground 
equipment a t  s e l ec t ed  s t a t i o n s  and f o r  a d d i t i o n a l  personnel t o  operate  t h e  
c o n t r o l  cen te r  complex a t  t h e  Goddard Space F l i g h t  Center. Completion o f  
Lunar Orb i t e r  and Surveyor program support  w i l l  permit some reductions i n  
funding f o r  Deep Space Network operat ions i n  FY 1969. 

The FY 1969 operat ions budget a l s o  includes an increase f o r  funds 
required t o  reimburse t h e  A i r  Force Eastern T e s t  Range f o r  downrange in s t ru -  
mentation s e r v i c e s  he re to fo re  provided t o  NASA without charge. This charge 
is  one p a r t  of t h e  r e s u l t s  of a s tudy which was made by t h e  Bureau of t h e  
Budget of t h e  e n t i r e  A i r  Force Eastern T e s t  Range operat ion t o  determine an 
appropriate  b a s i s  f o r  NASA reimbursement t o  ETR f o r  c o s t s  a t t r i b u t a b l e  t o  
support  of  NASA's requirements. 
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Equipment 

The t racking  and da ta  acqu i s i t i on  support  requirements placed cin tht? 
networks e s t a b l i s h  needs f o r  equipments which a r e  e s s e n t i a l  t o  provide the  
cont inua l  ongDing support  t o  approved and planned programs. Funds f o r  equip- 
ment a r e  required t o  r ep lace  obsole te  and wornout i t e m s ,  t o  modify e x i ; t i n g  
systems t o  maintain compa t ib i l i t y  with changes i n  spacecraf t  insti-itmentation, 
t o  increase t h e  support  u t i l i z a t i o n  and e f f i c i e n c y  of e x i s t i n g  systems, and 
t o  complete o r  provide new systems requi red  t o  support  s p e c i f i c  f l i g h t  missions 
of approved and planned programs. I n  FY 1969,  e f f o r t  w i l l  be d i r ec t ed  p r i -  
mari ly  toward sus t a in ing  t h e  e x i s t i n g  c a p a b i l i t y  of t h e  networks wi th  >nly 
minor augmentations o f  equipment t o  m e e t  t h e  requirements o f  new programs . 

Supporting Research and Technology 

Supporting Research and Technology i s  t h e  a c t i v i t y  whereby conccpts , 
techniques,  and hardware a r e  developed, t e s t e d ,  and evaluated f o r  use i n  t h e  
networks t o  meet support  requirements of new f l i g h t  p r o j e c t s .  I n  1:Y 1369,  
emphasis w i l l  be placed on network performance and opera t ing  technique; aimed 
a t  improved network e f f ec t iveness  and lower operat ing c o s t s .  

2811-276 0 63 - 7 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 ESTIMATES 

SUMMARY 

I 

OFFICE OF TECHN0U)GY UTI L I  ZA T I  ON XECHNOLOGY UTILIZ&I,'ION :t'ROGRAM 

PROGRAM OBJECTIVES AND J USTIFICATION: 

This program provides f o r  NASA a necessary follow-on t o  a l l  governmcmt 
supported programs i n  l i n e  with t h e  p r i n c i p l e  t h a t  techniques and methods 
discovered and/or developed with publ ic  support should be made avetilabte 
t o  t h e  publ ic  expedi t iously f o r  t h e i r  benefi t .  Those techniques rind methods 
which are  of d i r e c t  bene f i t  t o  t h e  ae ronau t i ca l  and space communities , t h o s t  
automatical ly  are put t o  use throughout t h a t  community. However, t h e n  a re  
inev i t ab ly  discoveries  and developments i n  any l i n e  of research which *%re 
of p o t e n t i a l  bene f i t  t o  users  ou t s ide  of t h e  developing community. It i s  
t h e  purpose of t h e  program t o  uncover such use fu l  discoveries  and provide 
a mechanism f o r  making them known and a v a i l a b l e  t o  t h e  general  p u h l i c .  I n  
add i t ion ,  t h i s  program provides a similar s e r v i c e  i n  connection wi-th mmage- 
ment techniques f o r  la rge ,  complex research and development a c t i v i t i e s  by 
giving wide dissemination t o  new systems and concepts i n  t h i s  areae 

The ob jec t ives  of t he  NASA Technology U t i l i z a t i o n  Program are: (1) t o  
inc rease  the  r e t u r n  on t h e  n a t i o n a l  investment i n  aerospace research aiid 
development by encouraging a d d i t i o n a l  uses of t h e  knowledge gained i n  those 
programs; (2) t o  shorten t h e  t i m e  gap between t h e  discovery o f  new knowledge 
and i t s  e f f e c t i v e  use i n  t h e  marketplace; (3) t o  a i d  t h e  movement of nlew 
knowledge acrclss industry,  d i s c i p l i n a r y ,  and r eg iona l  boundaries; (4) to 
con t r ibu te  t o  t h e  knowledge of b e t t e r  means o f  t r a n s f e r r i n g  technology from 
i t s  po in t s  of o r i g i n  t o  i t s  po in t s  of p o t e n t i a l  use. 

SUMMARY OF RESOlJPCES REQUIREMENT S: 

(Thousands of Dollars)  
196_7 1968 -1969 

I 
I d e n t i f i c a t i o n  and publication..  .... 
Evaluation.......................... 
Dissemi.naticin.. ..................... 
Analysis. ........................... 

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

$1,265 $1,500 $1,600 
650 7 00 800 

2,085 1,600 1,400 
200 1.000 2 00 -.- 

$5,000 $4,000 
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JlASIS OF FUM) REQUIREMENTS : 

Jdentification and Publication 

Technology Utilization Officers at NASA field installations and specialists 
from universities, research institutes and private industry search through 
selected areas of scientific and technical endeavor,and identify and document 
those inventions, innovations, improvements, and discoveries that have poten- 
tial utility to the nonaerospace sector of the economy. Continued increased 
emphasis is placed on the identification and-reporting of new technology by 
NASA contractors. 

Evaluation 

Personnel at NASA installations and research institutes evaluate the new 
technology so identified, determine its potential industrial utility and I 

industrial and academic communities. I 

prepare reports which are published and made available to the scientific, i 

1 pissemination 

This program element is accomplished by the employment of regional dissemi- I 
nation centers that store, retrieve and interpret, the new technology developed I 

by NASA for local industry. 
to assist researchers in defining and solving medical problems by adaptation of 
NASA technology. Cooperative programs are underway with several other agencies 
such as the Bureau of Reclamation, Office of Law Enforcement Assistance, 
Social Rehabilitation Service of HEW, Small Business Administration, Atomic 
Energy Commission and others to disseminate applicable new technology developed 

Biomedical application teams are also employed 

by NASA. 
I 

Ana lvs i s I 

This program element is concerned with the goal of understanding new and I I 

improved techniques for managing complex research and development activities. I 
Methods used in achieving this goal include support of research covering the 
organization and management of large research and development projects, and I 

defining the various roles of the research director in both government and 

I 

industry. I 
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NATICMAL AERONAUTICS AMD SPA& ADMIMSTRATION 

Budget Plan 

FISCAL YEAR 1969 ESTIWrTES 

Costs t o  th i s  appropriation 

CONSTRUCTION OF FACILITIES 

1967 1968 1969 1967 19 68 1969 

45,057 25,665 18,659 139,227 57,300 26,500 

4,688 3,595 1,200 12,771 9 , 500 4 , 500 ...... ...... ...... 8 ....... ...... 
8 , 590 2,115 386 24,309 26,800 9 , 700 

21,010 3,170 ...... 1,530 13,600 4,300 
7,066 3,255 24,755 71,279 18,800 14,300 

r 
Total d i rec t  program 

costs,  funded...,........ 

Reimbursable program: 
3, Space applications............ 

Total program costs,  

i****** ...... funded..,........... 
Change in selected resources 

i 8  .I---' iv~a~I.......I......bb..b...b.. 

-: 
Direct program: 

1. Xanned apace flight......... 
2. Scient i f ic  investigations 

in space............o..... 
3 . Space applications. ......... 
4. Space techno lo^............ 
5. Aircraft technology...,..... 
6. Supporting activities....... 

86,411 37,800 45,000 249,124 126,000 59,300 

...... ...... ...... 618 211 ...... 
86,411 37,800 45,000 249,742 126,211 59,300 ...... ...... ...... -133,745 -31,111 -14,300 

$6,411 3?,l\OQ 45,000 1153997 95,100 45,000 



CONSTRUCTION OF FACILITIES 

Budnet Plan 

19 67 1968 1969 

Program and Financing (in thousands of dol lars)  - Continued 

Costs t o  t h i s  avvrooriation 

1967 1968 1969 

I I 

86,411 37,800 45,000 

...... ...... ...... 

...... ...... ...... 

...... ...... ...... 

...... ...... ...... 
...... -1,411 ...... 

115,997 95,100 45,000 

718 ...... ...... 
-128,103 -95,386 -38,686 

....... -600 ...... 
1,002. ....... ...... 

....... ...... ...... 

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

11 Receipts and reimbursements from: 
Federal funds.................. 

21  Unobligated balance available, 
s t a r t  of year, for completion 

22 Unobligated balance transferred 

23 unobligated balance transferred 

Financinn: 

of pr ior  year budget plans ..... 
frola other accounts............ 

t o  other acc~n~s,............. 

budget plans........ ........... 
end of pear, for completion 
of prior year budget plane..... 

Reprogramning from prior  year 

24 Unobligated balance available, 

L- O b U  at iopgl  a m  .... 
New obligatioual authority: 

40 Appropriation............. ....... 
42 Transferred fram other accounts.. 
43 u. ..... 

85,000 37,800 45,000 85,000 37,800 45,000 

83,000 35,900 45,000 83,000 35,900 45,000 

85,000 37,800 45,000 85,000 37,800 45,000 
2,000 1,900 ...... 2,000 1,900 ...... 

...... ...... ...... I 95,386 38,686 38,686 
I 



CONSTRUCTION OF FACILITIES 

Program and Financing (in thousands of dollars) - Continued 

Costs to this appropriation Budnet P lan 

1967 1968 1969 1967 19 68 1969 
Relation of obligations to expenditures: 

10 Total obligations.o............................e.................. 
70 Receipts and other Offsets (items 11°17)............ ............... 
71 Obligations affecting e~enditures.......... .................. 
72 Obligated balance, start of year. ................................. 
74 
90 Expenditures. ................................................. 
01 Out of current authorizations ................................... 
02 Out of prior authorizations ..................................... 

Obligated balance, end of year.................................... 

Expenditures are distributed as follows: 

Total obligations. ....................................... 115,997 95,100 45,000 

95,100 45,000 
718 ....... *.*.* Y 

95 , 100 45,000 

;145.043 -80.143 -49.643 

115,997 

116,715 
316,977 145,043 80,143 

288,648 160,000 75,500 

15,000 4,500 16,070 
272 . 578 145,000 7 1 . 000 

CJ lSelected resources as of June 30 are as follows: 19fiQ U i L  1568 
-J I_mpidd nndelivered orders 215.702 82,061 50,950 36,650 ..................... 

.................................... 105 111 E. Advances.. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

I 

FISCAL YEAR 1969 ESTIMATES 

SWiRY’ OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION. 

Loc. a t ion  

Ames Research Center.. .  ............ 
Elec t ron ic s  Research Center..  ...... 
Goddard Space F l i g h t  Center.. .  ..... 
Jet Propulsion Laboratory .......... 
John F. Kennedy Space Center,  NASA. 
Langley Keseaixh Center..  .......... 
L e w i s  Research Center.. ............ 
Manned Spacecraft  Center. .......... 
Marshall Space F l i g h t  Center. .  ..... 
Michoud Assembly Fac il i t y .......... 
Wallops !:tation. ................... 
Various Locations.. ... :. ........... 
F a c i l i t y  Planning and Design.. ..... 

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

(Thousands of d o l l a r s )  
F i s c a l  Year F i s c a l  Year F i sca l  Year 

1969 --- 1967 1968 

--- 
$7,500 

710 
350 

35,370 
6,100 
16,000 
10,200 --- 

700 
2 05 

5,366 
3,910 

$86,411 

$3,170 

56 5 

26,035 

2,115 
7 50 
745 
425 
740 

-..e 

1,900 

--- 

--- 
1,355 

$37,800 

$386 

--- 
3,100 

400 
5 OQ 

23,705 
3,000 - 

--- 

The geographic jiocation of NASA i n s t a l l a t i o n s  is  shown on the  map under the  
General Statement tab.  I n s t a l l a t i o n s  f o r  which cons t ruc t ion  p r o j e c t s  are 
requested i n  the  f i s c a l  year  1969 budget are i d e n t i f i e d  thereon. 

CF 5 



NASA I N S T A L L A T I O N  

Ames Research Center 

Laboratory retiearch i n  aerodynamics, thermodynamics, materials, structureis, guidance 
and control,  space sciences, environmental biology, l i f e  detection, l i f e  wynthesis, 
human fac to r s ,  and fundamental physics and chemistry; project  manageiaent (If unmanned 
space f l tgh t  projects ( sc ien t i f ic  probes and satellites) ; development of ,lscientffic 
experiment payloads for  space f l i g h t  projects managed a t  Ames and el.sewhei:e. 

COGNIZANT PROGRAM O F F I C E  F O R  INSTALLA - ION 

Advanced Research and Technololow - - ___--_- 

NASA FORM I029 JU'I 67 PREVIOUS E D l T l O h S  4 R E  OBSOLETE. CF 6 G P O  9 2 3 - 6 8 2  

L oc AT I o N o FINSTATZ TI  o N 

Moffett F ie ld ,  California -- 

C O U N T Y  NEAREST C I T Y  

Mountain V i e w ,  (:alifornia - _- ____--_- Santa Clara 



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

IN STALL ATlON SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1#x BUDGET ESTIMATES 

(Dollars in thousands) 

NASA I N S T A L L A T I O N  COGNIZANT PROGRAM O F F I C E  FOR INSTALLATION 

L O C A T I O N  O F  I N S T A L L A T I O N  - 
Mer r i t t Is 1 and , F 1 or i da I Brevard I Cocoa Beach, Florida 

I N S T A L L A T I O N  MISSION 

NEAREST C I T Y  C O U N T Y  

The Center conducts overall planning and supervision of the integration, test, 
checkout and launch of NASA space vehicle systems at the Air Force Eastern Test 
Range and Merritt Island, and provides support services for all NASA elements 
located in the area. 

COGN I 2  ANT 
PROJECT L I N E  I T E M  O F F I C E  

Launch Complexes 34 and 37 MSF 

Launch Complex 39 MSF 

Utility Installations MSF 

Land Acquisition MSF 

Alteration to Launch Complex 17 SSA 

A L L  OTHER PROJECTS 
I 

NASA FORM 1029 JUN 67 PREVIOUS EDlTlOF 5 ARE OBSOLETE. 

CF 7 
904,849 I 13,909 

F U T U R E  
YEARS 

(Es t imated )  

500 

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

108,646 

494,007 

67,597 

76,973 

8,199 

G P O  923.682 



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

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 2  BUDGET ESTIMATES 

(Dol lars  i n  thousunds) 
____ -____-.- 
NASA I NST A 1- L. ATIOFI C O G N I Z A N T  PROGRAM O F F I C E  FOR INS-I  A L L P T I O N  

.___ ___ Manned Space F l i g h t  Manned Spacecraf t  Center-. L O C A T I O N  CIF I N S T P L L 4 T I O N  TCOu N T Y NEAREST CI r y  

Houston, Texas __ _ _ _ _ ~  Houston, Texas h a r r i s  

The Manned Spacecraf t  Center has as i t s  primary mission the developlnent If space-. 
c r a f t  f o r  manned space f l i g h t  programs. 
space f l i g h t  ope ra t ions ,  conduct of a s t ronau t  t r a i n i n g ,  and t h e  earth r e sources  

I N 5 T A L L A T I O N  MISS ON 

The Center i s  a l s o  r e spons ib l e  €or  manned 

program. 

-__-___-- 

PROJECT L I N E  I T E M  

Modif icat ions to t h e  Envi 
Test ing Laboratory 

Addition t o  the F l i g h t  C r e w  Tra in ing  
F a c i l i t y  

ALL OTHEil? PROJECTS 

G P O  923.682 NASA FORM 1029 J JN (67 PREVIOUS E [ ) I T I O S <  ARE OBSOLETE.  c:F 8 



NASA I N S T A L L A T I O N  

Michoud Assembly Faci l i ty  

The mission of the Michoud Assembly Fac i l i ty  i s  the manufacturing of the f i r s t  
stage booster of the Saturn family of launch vehicles .  

C O G N I Z A N T  PROGRAM O F F I C E  FOR I N S T A L L A T I O N  

Manned Space Flight 
L O C A T I O N  O F  I N S T A L L A T I O N  C O U N T Y  

New Orleans , Louisiana Orleans Parish 
NEAREST C I T Y  

New Orleans, Louisiana 



NASA I N  ST A I. L AT I O  F 

Wallops S ta t  ion 

NASA FORM 1029 JIJH 67 PREVIOUS E0ITIO':C. ARE OBSOLETE. CF 10 G P O  923.682 

COGNIZANT PROGRAM O F F I C E  FOR I N S T A L L A T I O N  

Space Science and Applications 
- ___ _____._ 

LOCATION O F  I N S T A L L A T I O N  C O U N T Y  

Eastern Shore of Virginia  Accomack 
NEAREST C I T Y  

Temperancevil lie, Virginia 
- -~ 



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

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 6 9  BUDGET ESTIMATES 

NASA I N S T A L L A T I O N  

Various Locations 

(Dollars in thousands) 

COGNIZANT PROGRAM O F F I C E  FOR I N S T A L L A T I O N  

Various 
L O C A T I O N  O F  I N S T A L L A T I O N  

Not Applicable 
NEAREST C I T Y  C O U N T Y  

Not Applicable Not Applicable 

I 

PROJECT L I N E  I T E M  

Repairs, Rehabilitation & Imprwe- 
ments a t  Various Locations 

A i r  Pollution Control Faci l i ty  

Deep Space Antenna (210 foot)  
Fac i li t i e s  

Phased Array Antenna System 

Power Plant Replacement STADAN 
Faci lity-Fairbanks, Alaska 

I 

COGNIZANT Fy  r 9 5 9  F Y  I 9 6 9  ~ u ~ ~ $ ~  A L C  T O T A L  Y E A R S  
T H R U  

C U R R E N T  YR (Es t imated )  (Es t imated )  
O F F I C E  

MSF 80 1,600 1,680 

MSF 19 3 50 369 

T U  540 17,000 17,000 34,540 

TDA 60 2,880 2,940 

t 

, 



____ ________ 
NASA I N S T A L L A T I O N  

A l l  _____ 

COGNIZANT PROGRAM O F F I C E  FOR INSTALLA - ION 

Office of Deputy Administrator ______ 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION BILL 

ADMINISTRATIVE OPE RATIONS 



NATIONAL AEROMUTICS AND SPACE ADMINISTRATIO# 

FISCAL PBBR 1969 ESTXMATBS 

Budget P lea  

1967 1968 1969 

m 
yl &~sY!RATIVE OPERATIOMS 
I 

0 

A Program and Financing (in thousando of dollars) 
I I 

Colrts t o  t h i s  appropriation 

1967 1968 1969 

646,585 640,373 648,200 

- 
Direct program: 

1. Manned space flight...... 
2. Scientific investigations 

in space....,.......,.. 
3, Space applications....... 
4. Space technology......... 
5. Aircraft technology.. . . . . 
6. Supporting activities.... 

Total direct program 
costs, funded........ 643,717 642,500 650,200 

Reimbursable program: 
1, Manned space flight...... 
3. Space applications,....., 
4. Space technology......... 

559 1,281 1,368 620 1,291 1,368 
748 640 594 630 782 594 
730 895 895 707 929 895 

r 2,037 2,816 2,857 1,957 3,002 2,857 
Total reimbursable 

program costs .,.... *, 

324,459 323,743 322,753 

78,412 71,577 72,808 
18,719 19,966 20,395 

143,609 139,863 144,435 
48,466 52,711 54,535 
32,920 32,513 33,274 

323,019 324,825 323,752 

78,066 71,813 73,029 
18,637 20,029 20,458 

142,970 140,328 144,882 
48,251 52,885 54,704 
32,774 32,620 33,375 

s 
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Iu 
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ADMINISTRATIVE OPERATIONS 

19 67 1968 1969 

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

1967 1968 1969 

~ 

Expenditures are d i s t r i b u t e d  as follows: 
01 Out of cur ren t  authorizations.....,...................~.~..~.~... 
02 Out of p r i o r  au thor iza t ions  ...................................... 

Relation of obl iga t ions  t o  expenditures: 
10 To ta l  ob l iga t ions  ................................................ 
7Q ~ectipts and other ~ffsets (items 11-17)..................... .... 

570,498 539,209 547,036 
79,354 101,291 101,164 

7 1  Obligations a f f e c t i n g  expenditures................... ........ 
72 Obligated balance, s t a r t  of year..............................,.. 
74 Obligated balance, end of year... ................................ 
77 Adjustments in expired accounts.................................. 

648,621 643,189 651,057 

646,585 640,373 648,200 
106,465 101,291 101,164 

-101,291 -101,164 -101,164 
-1,906 ....... 

649,852 640,500 648,200 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

MANNED SPACE FLIGHT 

FISCAL YEAR 1969 ESTIMATES 

ADMINISTRATIVE OPERATIONS 

SUMMARY OF OBLIGATIONS BY INSTALLATION 
( I n  thousands  of  d o l l a r s )  

I 

F i s c a l  Year F i s c a l  Year Fisc:al  Year 
1969 

__I-- 
1967 1968 

$317,102 $312,9 57 - $ 3  12,984 

John ‘P. Kennedy Space Center ,  
NASA......D..O.O.O..O........o.. $92,742 $93,831 $07,710 

Manned S p a c e c r a f t  Center.. . . . . . , , .  95,659 95,908 07 096 
Marsh,al l  Space F l i g h t  Center . .  .... 128,701 123,218 1’1.8,178 

SPACE SCIENCE r4ND APPLICATIONS 80,798 77,392 79,502 

Goddard Space F l i g h t  Center . .  , .-. . 71,069 68,525 70,594 
Wallops Station...O..O............ 9,729 8,867 8 ,908  

ADVANCED RESEARCH AND TECHNOLOGY 188,128 188,882 - 1195, loa1 

A m e s  Research Center.. . . . . , . . . . . . .  33,824 33,563 33,975 
E l e c t r o n i c s  Research  Center.. . . . , .  12,219 15,467 L9,079 
F l i g h t  Research  Center............ 9,488 9,439 9,728 
Langley Research Center.. . . , . . . . . .  64,337 62,095 152,765 
Lewis Research Center .  ............ 66,280 66 , 220 57,352 
Space Nuclear  P r o p u l s i o n  Off ice . . .  1,980 2 , 098 2,209 

SUPPORTING OPERATIONS 

60, 6061 
-I- 

NASA Headquarters.....,,.......... 60,557 61,142 

TOTAL.. .............. ., .......... z 4 6 , 5 8 5  

A0 5 



FUNCTION 

Personnel 

PI 1967 .................. 
PI 1968 .................. 
PI 1969 .................. 

Travel 

PI 1967 .................. 
FY 1968 .................. 
PI 1969 .................. 

A u t o m a t i c  D a t a  Processing 

PI 1967 .................. 
PI 1968 .................. 
FT 1969.. ................ 

F a c i l i t i e s  Services 

PI 1967 .................. 
PI 1968 .................. 
pi 1969 .................. 

Technical Servfces 

N 1967 .................. 
PI 1968 .................. 
PI 1969 .................. 

A d m i n i s t r a t i v e  S u p p o r t  

FT 1967 .................. 
PI 1968 .................. 
PI 1969 .................. 

T o t a l  - 
PI 1967 .................. 
PI 1968 .................. 
PI 1969 .................. 

1 3 l A L  
\ i h l  

,413,957 
436,075 
442,502 

17,953 
16,491 
16,530 

36,919 
31,506 
31,487 

106,209 
92,635 
94,928 

23,689 
18,790 
18,785 

47.858 
44,876 
43,968 

646,585 
640,373 
648,200 

NATIONAL AERONAWICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

ADMINISTRATIVE OPERATIONS 

DISTRIBLVION OF OBLIGATIONS BY FUNCTION 
BY INSTALLATION 

( T h o u s a n d s  o f  dollars) 

~ ~ _ _ _ _ _ _ _ _ _  

J. F. KFNNEOY MANNEO P I W S h A L L  
h i l E l G l A i  SPACE CENTER, S ? A C E C R A I I  S F A C E  F L l C h l  

0"SF L1ASA C E N l f R  CCVlER 

183,031 
192,539 
192,680 

8,398 
7,857 
7,857 

18,352 
17,529 
17.257 

71.867 
63,562 
65,093 

5,694 
3,498 
3,200 

29,760 
27,972 
26,897 

$33,108 
37,683 
39,979 

867 
819 
819 

1.302 

1,320 
1,200 

47,801 
43,403 
45.305 

--- 
- -_  -__  

9.664 
10,726 
10,287 

$59,664 
63.672 
64,747 

4,433 
4,093 
4,093 

6,430 
6,843 
z.843 

12,647 
10,861 
11,047 

1,256 
834 
834 

11.229 
9,605 
9,532 

$90,259 
91,184 
87,954 

3,098 
2,945 
2,945 

10,620 
9,486 
9,094 

11,419 
9,298 
8.741 

4,438 
2,664 
2,366 

8,867 
7,641 
7,078 

117,102 92,742 95.659 128,701 
112.957 93,831 95,908 123,218 
112,984 97.710 97,096 118.178 

$52,242 
55.289 
57.854 

2,766 
2,310 
2,310 

7.375 
5,972 
5.991 

11,252 
7.944 
7,777 

1,455 
839 
825 

5.708 
5,038 
4,745 

$4 7,089 
49,988 
52,508 

2.630 
2.183 
2,183 

7,284 

5,916 
5,897 

8,110 
5.634 
5,432 

1,365 
746 
736 

4,591 
4.017 
3,819 

$5,153 
5,301 
5.346 

136 
127 
127 

91 
75 
75 

3,142 
2,310 
2,345 

90 
93 
89 

1.117 
961 
926 

80.798 71.069 9,729 
77,392 68,525 8.867 
79,502 70,594 8.908 

&PES E L f C l R i '  IC8 F L I G H T  LANGLEY LEWIS S P A C E  NUCLCLR 
S U S l 7 1 4 1  RESEARCH R E I E A 2 C H  RESEARCH R E S E I R C H  RESCIIRCH PRCPULSISY 

CART C E h l E R  CEhltR CENTER i E l l l E R  CENTER OFFICE 

142,807 
149,922 
154,684 

4,141 
3,815 
3,860 

9.999 
6.676 
6,825 

22,118 
20,363 
21,376 

2,080 
1,853 
1,840 

6,983 
6,253 
6,523 

$25,923 
26,943 
27,372 

841 
793 
793 

1,819 
1,544 
1,544 

3.932 
3.191 
3.174 

205 
70 
70 

1,104 
1,022 
1,022 

$7,407 
10,126 
12.428 

310 
440 
485 

1,031 
1,273 
1,366 

1,971 
2,007 
2,943 

554 
704 
636 

946 
917 

1,221 

$7,098 
7,205 
7,368 

197 
211 
211 

103 
51 
51 

1,161 
1,162 
1,268 

80 
88 
83 

849 
722 
74 7 

$46.865 
48,726 
49,246 

1,542 
1,188 
1.188 

6,557 
3,515 
3,515 

6.452 
6.077 
6,247 

310 
310 
310 

2,611 
2,279 
2,259 

$53,823 
55,029 
56,327 

1,058 
988 
988 

463 
293 
349 

8,602 
7,926 
7.744 

865 
671 
670 

1,469 
1,313 
1,274 

$1.691 
1,893 
1,943 

193 
195 
195 

26 - _ _  
- -_  

_ _ _  
- -_ _ _ _  

66 
10 
71 

4 _ _ -  
_ - -  

188,128 33,824 12,219 9,488 64,337 66,280 1,980 
188,882 33,563 15,467 9,439 62,095 66,220 2,098 
195,108 33,975 19,079 9.728 62,765 67,352 2,209 

$35,877 
38,325 
37,284 

2,648 
2,509 
2,503 

1.193 
1.329 
1.414 

912 
766 
682 

14,460 
12,600 
12,920 

5,407 
5,613 
5,803 

60,557 
61,142 
60,606 



NATIOHM. AERONAUTICS AND SPACE ADWDIIS'IRATION 

FISCAL YEAR 1969 ISTMAmS 

A D I I D I I S T M T N E  OPBRATIOWS 

IIISTRIBUIIM OF OQIGATIMS BY O W E R  CLASSTPICATIOW 
BY KNCTIOR 

I 

Objec t  Cl.a.ific*tion 

- 
PISCU YEAR 1967 _____ 

p*r.onne 1 col lpeeaat ion 

PereonneL bene f i t .  

Benefi t .  for former personnel 

Travel 6 t ranap.  of per.0~11 

Tranepm:.tian of th!ngs 

Rents. c-"ic.tion., 
and u t  Llitles 

P r i n t i n g  and r ep roduc t ion  

Other  H C Y I E ~ B  

Senvie i s  of o t h e r  agencies 

Suppl1i.s and m a t e r i a l s  

E q v i p r n  : 

Land. an1 .truCturem 

Gran t s ,  w b s l d i c e  6 c o n t r i b u t i o n s  

1 n s u r . e ~ ~  e l # i i s  and indelritie@ 

Tot  a l a  - 
P I S C U  YEAR 1968 --__ 

Person"e 1 em pena.tion 

Per  *mne I ber ef its 

Benefic. for former pr.onne1 

Travel 6 t ra rep .  of  pereons 

I r a n s p l r t a i t i < n  of t h i n g s  

Rent.. C-ications. 
and > u t l l I t l e n  

Printing and r ep roduc t ion  

Other  service (I 

Servlcce 01 o t h e r  agencies 

Supp l i e s  and m a t e r i a l s  

E q u i p e n t  

Lands and s t ruc tu re .  

Gran t s ,  s u b d d i e s  6 c o n t r i b u t i o n e  

Insurance c la ims  and I n d e m i t i e s  

T 0 f " l S  

Services o Other  agencies 

Supplies  and m a t e r i a l s  

u q u i p r  t 

Lands ard 8t-UCtures  

Grantn,  aubs ld i e s  6 c o n t r i b u t i o n s  

Insurmre c l a i m s  and i ndemni t i e s  

Totals 

- 
T o t a l  
NASA 

$381,148 

28.744 

49 

19,517 

4.819 

47,701 

6.458 

107,010 

11,330 

20,719 

13,219 

5.805 

12 

54 

$646,585 - 
$400,419 

30,771 

1,137 

18,120 

4,683 

51,631 

6,036 

94.081 

9.514 

17,004 

4.842 

1.662 

22 

39 

$640,373 - 
$407,328 

31,247 

100 

la, 169 

11,545 

59,457 

5.031 

95,528 

9,494 

16.244 

h .  544 

1.458 

22 

33 

5648,200 - 

- 
per.onne1 

$381.148 

28,744 

49 

262 

771 

_ _ _  
--. 

2.383 

600 

_ _ _  
_ _ _  
_._ 

_ _ _  
_ _ _  

$413.957 - 
$400,419 

30.777 

1,137 

284 

753 

.-. 

_._ 

2,085 

620 

_ _ _  
_ _ _  
.-- 

-.- 

__. 

$436.075 - 
$407,328 

31,247 

100 

294 

788 

_ _ _  
.-- 

2.125 

620 

_ _ _  
_ _ _  
--. 

_ _ _  
_ _ -  

$442,502 - $16,530 - 

__. 
--. 

.-. 

_ _ _  
_ _ _  

$17.315 

_ _ _  
62,680 

6.291 

10,057 

4,061 

5,805 

_ _ _  
_ _ _  

$106.209 - 
-.- 

-.. 

..- 

--. 

_ _ _  
$18.111 

..- 

55.839 

5,956 

8,502 

2,565 

1.662 

--. 

_ - _  
$92.635 - 

--. 

__. 

_ _ _  
..- 

.-- 

$19.181 

_ _ _  
57,678 

5,963 

8,150 

2.498 

1.458 

_ _ _  
_ _ -  

$94,928 

$23,689 - 
_ _ _  
-.- 

.__ 
_ _ _  
$147 

_ _ _  
769 

15,204 

1,351 

418 

901 

.-. 

... 

-.- 

$18,790 

... 

... 

-.- 

_ _ _  
$143 

-.. 

761 

15,204 

1.331 

442 

904 

-.- 

--. 

__. - 
$18.785 - 

.-. 

-.. 

... 

$1.30: 

3.88: 

12,451 

5 , 5 5 !  

10.11f 

2.00( 

10.24: 

2.231 

__. 

1: 

54 

$47.85E 
-8- 

_ _ _  
_ _ _  
..- 

$1,345 

3.782 

13.89t 

5,261 

9,526 

1,571 

8.0% 

1,343 

.-- 

22 

39 

944,876 
-.- 

,I 

_ _ _  
-.- 

_ _ _  
91.345 

3.614 

13.962 

5,27C 

9.389 

1.564 

7.652 

1,117 

_ _ _  
22 

33 

$03.968 
-- 21- 

-I- 

A 0  7 



NATIONAL AERONAUTICS AND SPACE ADMINISTI 

FISCAL YEAR 1969 ESTIMATES 

ADMIN ISTRAT N E  OPERAT IONS 

__I- DISTRIBUTION OF OBLIGATIONS BY OBJECT CLASS 
BY INSTALLAT ION 

(Thousands of d o l l a r s )  - 
Subto ta l  

OMSF 

- 
T o t a l  
NASA 

Object C l a s s i f i c a t i o n  
J. F. Kennedy Manned Mar s h a l l  
Space Center ,  Spacecraf t  Space F l i g h t  

Center C e  n t:e r 
--_. NA SA 

Goddard 
;pace F l i g h t  Wallop 

Center S t a t i o  
Sub t o  t a 1 

OSSA 

48,169 

3,542 

--- 
2,870 

1,502 

8,030 

377 

8,969 

417 

2,978 

1,635 

2,304 

- - -  
5 

80,798 

FISCAL YEAR 1967 

Personnel compensation 

Personnel b e n e f i t s  

Benef i t s  f o r  former personnel 

Travel  6 t r a n s p o r t a t i o n  of personr 

Transportat ion of t h ings  

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

P r i n t i n g  and reproduct ion 

Other s e r v i c e s  

Services  of other  agencies  

Suppl ies  and m a t e r i a l s  

Equipment 

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

Grants,  s b b s i d i e s  & contr ibut ion:  

Insurance claims and indemnit ies  

T o t a l s  

30,521 55,008 83,313 

2,273 4,043 6,252 

43,503 

3,193 

- - -. 
2,668 

1,379 

7,604 

3 60 

7,657 

339 

1,686 

1,066 

1,609 

--- 
5 

4,66 

34 

-- 
20 

1 2  

41 

3 

1,31 

1 

1,2! 

5( 

6! 

-. 

-. 

38 1,148 

28,744 

491 

19,517 

4,819 

47,701 

6,458 

107,010 

11,330 

20,719 

13,219 

5,805 

12 

54 

646,585 

168,842 

12,568 

1 

9,774 

2,168 

23,967 

4,051 

70,823 

7,771 

11 , 262 

3 , 050 

2,797 

--- 
28 

317,102 

--- 1 - - -  
1,843 4,695 3,236 

1,436 585 14 7 

7,392 8,429 8,146 

2,558 629 864 

35,450 16,658 18,,71.5 

4,581 688 2 502 

4,339 2,827 4 :, 0516 

1,197 1,128 7 :!!j 

1,130 963 704 

22 5 '1 - 

71,069 9,7. 92,742 95,659 128,701 

FISCAL YEAR 1968 

Personnel compensation 

Personnel b e n e f i t s  

B e n e f i t s  f o r  former personnel 

Travel & t r a n s p o r t a t i o n  $of persoils 

Transport  a t  i on  of t h i n g s  

Rents, communications, and 
u t i 1  i t  i e  s 

P r i n t i n g  and reproduct ion 

Other services 

Services  of o ther  agencies  

Suppl ies  and m a t e r i a l s  

Equipment 

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

Grants,  s u b s i d i e s  & c u n t r i b u t i o r  s 

Insurance claims and indemnit ies  

T o t a l s  

176,578 

13,603 

855 

9,267 

2,193 

25,298 

3,952 

62,688 

7,094 

9,086 

1,713 

61 2 

--- 
18 

34,506 

2,816 

--- 
1,839 

1,529 

8,089 

2,677 

31,954 

4,364 

4,639 

1,057 

34 6 

--- 
15 

58,694 

4,376 

60 

4,345 

506 

9,022 

450 

15,192 

678 

2,129 

354 

100 

--- 
2 

83,378 

6,411 

795 

3,083 

158 

8,187 

825 

15,542 

;!,a52 

;!,?18 

f102 

1.66 

- .. - 
1 

51,113 

3,731 

--- 
2,424 

1,446 

8,806 

160 

6,185 

193 

2,331 

550 

4 50 

--- 
3 

46,273 

3,368 

- - -  
2,21.8 

1,316 

400,419 

30,777 

1,137 

18,120 

4,683 

51,637 

6,036 

94,481 

9,514 

17,004 

4,842 

1,662 

22 

39 

640,373 

3 

2 

1 

8,344 

14 5 

4,899 

120 

1,269 

2 20 

3 50 

- - -  
3 

4 

1 

312,957 93,831 95,908 123,218 77,392 68,525 8 9 1  
~ 

59,756 

4,449 

--- 
4,345 

506 

9,224 

450 

15,103 

FISCAL YEAR 1969 

Personnel compensation 

Personnel b e n e f i t s  

B e n e f i t s  f o r  former personnel 

Travel  & t r a n s p o r t a t i o n  of persi)ns 

Transpor ta t ion  of th ings  

Rents, comunica t ions ,  and 
u t i l i t i e s  

P r i n t i n g  and reproduct ion 

Other services 

407,328 

31,247 

100 

18,169 

4,545 

53,457 

6,031 

95 , 528 

177,609 

13,576 

9,267 

2 , 193 

25,536 

3,943 

63,614 

36,741 

2,885 

--- 
1,839 

1,529 

8,125 

2,668 

33,993 

81, '112 

6,:242 

.I - - 
3,083 

158 

8,187 

8'25 

1.4,518 

53,508 

3,919 

--- 
2,424 

1,252 

9,269 

160 

5,647 

48,626 4 , '  

3,553 

--- 
2,218 

1,122 

8,817 

14 5 

4,375 1, 
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51,113 

3,731 

--- 
2,424 

1,446 

8,806 

160 

6,185 

193 

2,331 

550 

450 

--- 
3 

77,392 - 
53,508 

3,919 

--- 
2,424 

1,252 

9,269 

160 

IF OBLIGATIONS BY OBJECT CLASSIFICATION 
BY I N  STALLAT ION 

~~~~~~ ~ ~ 

Goddard 
;pace F l i g h t  Wallops 

C e n t e r  S t a t i o n  

(Thousands of d o l l a r s )  

- 

I 

2 

8 

2 

16 

- 
1 

18 

I_ 

m 

1 2  

42 

-- 
183 

158 

18 7 

825 

Subtotal  
OSSA 

48,169 

3,542 

-_- 
2,870 

1,502 

8,030 

377 

8,969 

417 

2,978 

1,635 

2,304 

--- 
5 

80,798 

43,503 4,666 

3,193 34 9 

2 , 668 202 

1,379 123 

7,604 426 

3 60 1 7  

7,657 1,312 

339 78 

1,686 1,292 

1,066 569 

1,609 695 

71,069 9,729 

46,273 

3 , 368 

--- 
2,218 

1,316 

8,344 

145 

4,899 

120 

1,269 

220 

350 

--- 
3 

4,840 

3 63 

--- 
206 

130 

462 

15 

1,286 

7 3 

1,062 

330 

100 

- .- - 
- - -  

~~~ 

68,525 8,867 

48,626 4,882 

3,553 366 

- - -  .- - - 
2,218 206 

1,122 130 

8,817 452 

14 5 15  

Sub t o  t a  1 
OART - 

131,989 

9,996 

20 

4,200 

8 54 

13,331 

295 

13,157 

975 

5,835 

6,768 

7 011. 

--.. 

4 

188,128 
-n 

- 

138,601 

10,507 

-,.- 

3,891 

757 

14, i'25 

:!75 

12,  331 

523 

5,087 

1,517 

600 

--- 
8 

188,882 

-_II 

14 2,88 7 

1(1,930 

--- 
3,947 

813 

15,569 

277 

- 
Ames E l e c t r o n i c s  F l i g h t  Langley Lewis Space Nuclear 

Research Research Research Research Research Propulsion 
Off i c e  ----- Center Center Center Center Center 

23,952 6,716 6,551 43,351 49,900 1.,519 

1,833 510 4 80 3,267 3,738 168 

8 64 328 200 1,550 1,065 193 

57 83 23 468 2 20 3 

1,459 2 34 4,565 3,286 --.. 3,787 

- - -  36 78 9 LOO 72 

1,805 1,731 1,340 4,029 4,221 31 

15 1 321 115 22 300 66 

726 444 2 94 2,407 1,964 

359 549 

253 --- 18 77 356 

- - -  
223 4,501 1,136 - .- - 

--- 

24,899 9,270 6,622 45,109 51,009 1,692 

1,899 686 500 3,434 3,851 197 

e - -  - - -  --- --- --- --- 
815 470 2 2 1  1,196 994 195 

48 50 30 400 225 4 

- - -  3,935 1,835 24 5 5,310 3,400 

10 75 15 100 75 --- 
1,190 2,141 1,275 3,560 4,155 10 

-..- 151 190 15 22 14 5 

54 1 457 275 2,500 1,314 --- 
- - -  50 288 215 164 800 

25 25 300 250 - - -  

--e 2 

33,563 15,467 9,439 62,095 66,220 

--- -- --- 5 1 

2,098 

25,291 11,268 

1,927 900 

e - -  --- 
815 525 

48 96 

3,916 2,533 

10 72 

n r + n  ._ 

6,765 

506 

222 

40 

2 60 

20 

1 - 799 

45,601 

3,462 

--- 
1,196 

400 

5,460 

100 

3,560 

52,223 

3,935 

- -. - 
904 

225 

3,400 

75 

4,1.55 

HDQTRS. 

32,148 

2,638 

2 8  

2,673 

295 

2,373 

1,735 

14,061 

2,167 

644 

1,766 

- - -  

1 2  

1 7  

60,557 - 
34,127 

2,876 

282 

2,538 

28 7 

2,808 

1,649 

13,277 

1,704 

500 

1,062 

- - -  
22 

10 

61,142 - 
33,324 

2,822 

100 

2,531 

287 

3,083 

1,651 

13,511 



48,169 

3,542 

--- 
2,870 

1,502 

8,030 

377 

8,969 

41.7 

2,978 

1,635 

2,304 

- -  - 
5 

80,798 

51,113 

3,731 

--- 
2,424 

1,446 

8, 806 

160 

6, 185 

193 

2’3.31 

5 50 

4 50 

- -- 
3 

77,392 

53, 508 

3,919 

--- 
2,424 

1,252 

9,269 

160 

5,647 

193 

2,321 

509 

-300 

--- 
--- 

_-I 

43, 503 4 ,  666 

3,193 

--- 
2,668 

1, 379 

7 , 604 

3 60 

7,657 

339 

1,686 

1,066 

1 , 609 

5 

34 9 

- - -. 
20;! 

123 

426 

17 

1 , 312 
78 

1,292 

569 

69.5 

- - .- 
- - .- - -_ 

71 , 069 9,729 

46,273 

3,368 

--- 
2,218 

1,316 

8 , 344 

14 5 

4, 899 

120 

1, 269 

220 

350 

--- 
3 

4,840 

363 

- -  - 
206 

130 

462 

15 

1,286 

73 

1,062 

330 

10Cl 

--- 
--- 

68,525 8,867 

48,626 4, 882 

3’553 366 

2,218 20tl 

1’122 130 

8,817 45:! 

14 5 I.!; 

4’375 1,27:! 

120 73 

1,259 1,06:! 

209 300 

150 1so 

70 , 594 8 -90tl 

131 , 989 

9,996 

20 

4 , 200 
8 54 

13 , 331 

295 

13,157 

9 75 

5,835 

6,768 

7 04 

--- 

4 

188,128 

138,601 

10,567 

--- 
3,891 

757 

14, 725 

275 

12,331 

5 23 

5,087 

1,517 

600 

--- 

8 

188, 882 

142 , 88 7 
10,930 

- - -  

3,947 

813 

15, 569 

277 

12 , 756 
518 

5,135 

1,596 

675 

--- 
5 

195, 108 - 

23 ,952  

1,833 

--- 
8 64 

57 

3,787 

36 

1 , 805 

151 

726 

359 

253 

--- 

1 

6,716 

5 10 

- - -  
328 

83 

1,459 

78 

1,731 

321 

444 

549 

- - -  
--- 
--- 

b,551  

480 

--- 
200 

23 

2 34 

9 

1 , 340 
115 

2 94 

223 

18 

--- 
1 

43,351 

3,267 

--- 

1, 550 

468 

4, 565 

100 

4,029 

22 

2,407 

4,501 

77 

--- 
- - -  

4 !I’ ’ Y 00 

:I#, 738 

20 

11,065 

220 

3 ,  286 

72 

4 ,  221 

300 

‘I. , 964 

‘I., 136 

356 

- - e  

2 - - - 

33, 824 12,219 9,488 64,337 61!i,280 1 , 980 

24 , 899 
1,899 

--- 
815 

48 

3’935 

10 

1, 190 

151 

54 1 

50 

25 

--- 
--- 

9,270 

686 

--- 
4 70 

50 

1,835 

75 

2,141 

190 

457 

288 

--- 
--- 

E 

6,622 

5 00 

- - e  

221 

30 

24 5 

15 

1,275 

15 

275 

215 

25 

--- 
1 

45, 109 

3’434 

- - -  
1,196 

400 

5 , 310 

100 

3, 560 

22 

2 , 500 

164 

300 

--- 
--- 

5 1,009 

3,851 

- - -  

9 94 

225 

3, 400 

75 

‘ b ,  155 

145 

1,314 

800 

250 

- - -  
3 A. - - 3 

33,563 15,467 9’439 62,095 66,220 2,098 

25,291 11,268 6,765 45,601 52,223 1,739 

1,927 900 506 3,462 3’935 200 

815 525 222 1,196 9 94 195 

48 96 40 400 225 4 

3,916 2,533 2 60 5,460 3,400 - - -  
- - -  10 72 20 100 75 

1, 201 2,470 1,299 3,560 4,155 71 

- - e  151 185 15 22 145 

54 1 605 275 2,500 1,214 --- 

--- 50 423 225 164 734 

25 --- 100 300 250 - - -  

__ ~ 

33.975 19,079 9,728 62,765 67,352 2 , 209 

32,148 

2,638 

28 

2,673 

295 

2,373 

1, 735 

14, 061 

2,167 

644 

1,766 

- - -  

12 

17 

60,557 

34,127 

2,876 

282 

2,538 

287 

2 , 808 

1,649 

13,277 

1,704 

5 00 

1,062 

- - -  
22 

10 

61,142 

33, 324 

2,822 

100 

2,531 

287 

3 , 083 
1,651 

13,511 

1,697 

5 00 

1 , 068 

22 

10 

60, 606 - 
A 0  8 
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FISCAL YEAR 1969 
---I- 

Personnel compensation 

Personnel b e n e f i t s  

Bene f i t s  f o r  former personnel  

Travel  & t r a n s p o r t a t i o n  of person! 

Transpor ta t ion  of t h ings  

Rents,  communketions, and 
u t  il i t  ies 

P r i n t i n g  and reproduct ion 

Other s e rv i ces  

Serv ices  of o the r  agencies  

Suppl ies  and. m a t e r i a l s  

Equipment 

Lands and secuc tures  

Grants ,  subs id l e s  & c o n t r i b u t i o n s  

Insurance c la ims  and indemni t ies  

Totals m 
(D 

407,328 

31,247 

100 

18,169 

4,545 

53,457 

6,031 

95,528 

9,494 

16,244 

4,544 

1,45e 

22 

33 

648,20C - 

Personnel cornpensat Lon 

Personnel b e n e f i t s  

Bene f i t s  f o r  former pmersonnel 

Travel  & t r a n s p o r t a t i o n  of persons 

Transpor ta t ion  of 1:hings 

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

P r i n t i n g  and reproduct ion 

Other s e rv i ces  

Serv ices  of o the r  agencies  

Suppl ies  and materials 

E quipmen t 

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

'Grants, sBbs i d i e  :; & c o n t r i b u t i o n s  

Insurance c la ims  and indemni t ies  

T o t a l s  

177,609 

13,576 

--- 
9,267 

2,193 

25,536 

3,943 

63,614 

7,086 

8,288 

1,371 

483 

--- 
18 

FISCAL YEAR 1968 

Personnel compensiation 

Personnel b e n e f i t s  

Bene f i t s  f o r  former personnel 

Travel  & t r a n s p o r t a t i o n  of persons 

Transpor ta t ion  of th ings  

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

P r i n t i n g  arid reproduct ion  

Other serv:Lces 

Serv ices  of wthar agencies  

Suppl ies  and m a t e r i a l s  

E q u i  pmen t 

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

Grants ,  subs id i e s  & con t r ibu t ions  

Insurance c l a  inis and indemni t ies  

T o t a l s  

381,148 

28,744 

49 ,  

19,517 

4,819 

47,701 

6,458 

107,010 

11,330 

20,719 

13,219 

5,805 

12 

54 

646,585 

400,419 

30,777 

1,137 

18,120 

4,683 

51,637 

6,036 

94,481 

9,514 

17,004 

4,842 

1,662 

22 

39 

640,373 

168,842 

12,568 

1 

9,774 

2,168 

23,967 

4,051 

70,823 

7,771 

11,262 

3,050 

2,797 

--- 
28 

317,102 

176,578 

13,603 

855 

9,267 

2,193 

25,298 

3,952 

62,688 

7,094 

9,086 

1,713 

61 2 

18 

312,957 

3 U , > L L  

2,273 

- - -  
1,843 

1,436 

7,392 

2,558 

35,450 

4,581 

4,339 

1,197 

1,130 

--- 
22 

> d ,  "-- 
4 ,0143 

1 

4,1695 

'585 

8,429 

629 

16,658 

688 

2 827 

1 ,128 

963 

--- 
5 

6,252 

- - -  
3,236 

14 7 

8,146 

864 

18,715 

2,502 

4,096 

725 

704 

--- 
1 

~ ~~ 

92,742 95,659 128,701 

83,378 

2,816 4,376 6,411 

--- 60 795 

1,839 4,345 3,083 

1,529 506 158 

34,506 583,694 

8,089 9,022 8,187 

2,677 450 825 

31,954 15,192 15,542 

4,364 678 2,052 

4,639 2,129 2,318 

1,057 354 302 

34 6 100 166 

..a- - --  _- -  
1 

95,908 123,218 

-- 15  2 

93,831 

36,741 59,756 81,112 

2,885 4,449 6,242 

--- --- --- 
1,839 4,345 3,083 

1,529 506 158 

8,125 9,224 

2,668 450 

33,993 15,103 

4,356 6 78 

4,359 2,129 

917 3 54 

283 100 

--- -e.. 

8,187 

82 5 

14,518 

2,052 

1,800 

100 

100 

--- 
15 2 1 

3,542 

--- 
2,870 

1,502 

8,030 

377 

8,969 

417 

2,978 

1,635 

2,304 

--- 

5 

80,798 

51,113 

3,731 

--- 
2,424 

1,446 

8,806 

160 

6,185 

193 

2,331 

550 

4 50 

--- 
3 

77,392 - 
53,508 

3,919 

--- 
2,424 

1,252 

9,269 

160 

5,647 

193 

2,321 

509 

-300 

--- 
--- 

79 502 - 

3,193 

--- 
2,668 

1,379 

7,604 

3 60 

7,657 

339 

1,686 

1,066 

1,609 

--- 
5 

71,069 - 
46,273 

3,368 

--- 
2,218 

1,316 

8,344 

145 

4,899 

120 

1,269 

22( 

3 !it 

- - <  

0 
(0 
I- N 
I 

m m N 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER, NASA 

MISS ION :: 

The Kennedy Space Center w a s  e s t a b l i s h e d  a t  Cape Kennedy, F l o r i d a ,  as a 
sepa ra t e  Center w i t h i n  NASA i n  July 1962. P r i o r  t o  t h a t  t i m e ,  i t  hat1 been 
the  Launch 0pej:ations D i r e c t o r a t e  of t h e  Marshall Space F l i g h t  Centel-. It 
serves  .as t he  primary Center w i t h i n  NASA f o r  the tes t ,  checkout,  and launch 
of spacle v e h i c l e s .  
v e h i c l e s  a t  Kennedy Space Center,  F l o r i d a ,  and unmanned vehicles.  a t  I:he 
Western T e s t  Range. 
p repa ra t ions  f o r  p r o j e c t s  Mercury and Gemini; and Saturn v e h i c l e  devl?lopment 
f l i g h t s .  T h e  Center i s  now concen t r a t ing  on the  Apollo program unmained andl 
manned launches,  as w e l l  as s c i e n t i f i c  unmanned launches. Kennedy Ss>ace 
Center is  s p e c i f i c a l l y  r e spons ib l e  f o r :  

This p r e s e n t l y  inc ludes  launch of manned and. unrniinned 

Kennedy Space 'Center has p a r t i c i p a t e d  i n  the f l  ight 

1. Launch v e h i c l e  checkout and p repa ra t ion .  

2. Spacecraf t  and payload checkout and p repa ra t ion .  

3. Launch f a c i l i t y  des ign ,  c o n s t r u c t i o n ,  maintenance, and ope ra t ions .  

4. Final  i n t e g r a t i o n  and i n t e g r a t e d  checkout of v e h i c l e ,  s p a c e c r a f t  arid 
launch f a c i l i t i e s ,  and the  conduct of a c t u a l  launch operat ions.  

5. Operation and coordinat ion of support ing f a c i l i t i e s ,  ground support  
equipment, and t r ack ing  and d a t a  a c q u i s i t i o n  and l o g i s t i c s  support  r e -  
quired f o r  ope ra t ion  of a l l  NASA a c t i v i t i e s  a t  t he  Eastern and Western 
Test .  Ranges. 

I n  fiulfl.l.ling i t s  assigned programs, t h e  Kennedy Space Center has deve'loped 
i n t o  a high!.y f l e x i b l e  "space p o r t "  capable  of handling a wide variclty of 
launch a c t i v i t i e s  f o r  p re sen t  and f u t u r e  manned and unmanned space niissioins. 

DESCRIPTION : 

The Kennedy Space Center is s i t u a t e d  approximately 50 miles east of 
Orlando, FKor:Lda, i n  no r theas t  Brevard County. 

The t o t a l  land area occupied by t h e  i n s t a l l a t i o n  i s  approximately 87,800 
a c r e s ,  inc'ludlng 84,303 acres owned by NASA. In a d d i t i o n  t o  t h e  lalid area 
occupied, the s t a t e  of F l o r i d a  has dedicated t o  t h e  United S t a t e s  e::clusive 
use r i , gh t s  to  some 53,563 a c r e s  of State-owned submerged lands.  
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In addition to the operation and maintenance of all facilities at the 
Kennedy Space Center, the Center is responsible for certain facilities within 
the national Eastern Test Range launch area. The total capital investment of 
Kennedy Space Center including work in progress, contractor-held facilities 
at various locations, and the Western Test Range, as of June 30, 1967, is 
$948,606,000. 

SUMMARY OF RESOUKCES REQUIREMENTS: 

(Dollars in Thousands) 
1968 1969 - - 1967 - 

Authorized Permanent Positions, end of 
year................................ 2,720 2,931 2,931 

Administrative Operations ............. $92,742 $93,831 $97,710 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

MANNED SPACECRAFT CENTER 

MISSION.: 

The Manned Spacecraf t  Center was e s t a b l i s h e d  i n  November 196'L a t  Houston ., 
Texas, as NASA ' s  primary Center f o r  t he  des ign ,  development, anti manufacture 
of manned s p a c e c r a f t ,  and f o r  s e l e c t i o n  and t r a i n i n g  of a s t ronau t  crews arid 
t h e  conduct of space f l i g h t  missions.  Manned Spacecraf t  Center and i t s  
predecessor o rgan iza t ion ,  t he  NASA Space Task Group, have completed two majo:t 
programs: (1) t h e  Mercury program, which was t h e  United S t a t e s '  p ioneering 
venture  i n t o  ranned space f l i g h t ;  and (2) t he  Gemini program, which extended 
manned f l i g h t  c a p a b i l i t y  i n  space i n  many s i g n i f i c a n t  ways. Manned Space- 
c r a f t  Center i s  now heavi ly  engaged i n  the  Apollo program and i s  a l s o  pro-  
ceeding wi th  r eces sa ry  program planning and t echn ica l  a n a l y s i s  'JF t he  Apoltlo 
App1icatior.s program and o the r  post-Apollo a c t i v i t i e s .  

The Apol1.0 program u t i l i z e s  t h e  c a p a b i l i t i e s  of t he  Manned Spacecraf t  
Center i n  s.c!ve:ral ways. This  Center i s  r e spons ib l e  f o r :  

1. 

2. 

3.  

4 .  

5 .  

6 .  

7. 

The des ign ,  development, and f a b r i c a t i o n  of t he  Apollo s p a c e c r a f t ,  
inc luding  t h e  comnand and s e r v i c e  modules, and t h e  l una r  module. 

Over-a1.1 program management and con t ro l  of t he  spacec ra f t  inc luding  
modu1.e i n t e g r a t i o n ,  t e s t i n g ,  and q u a l i f i c a t i o n .  

Conduct: of a program of s p a c e c r a f t  environmental  t e s t i n g .  

Se lec t ion  and t r a i n i n g  of a s t r o n a u t s  and p repa ra t ion  of primary and 
backup crews f o r  each mission. 

Ope1:i~tiion of t h e  Mission Control Center and con t ro l  of the  sFtace 
f l i g h t  missions from l i f t - o f f  t o  recovery.  

Deve:Lopment of s c i e n t i f i c  experiments t o  be flown on Apollo f ' l i g h t s .  

0peiri~t:ion of t he  Lunar Receiving Laboratory,  which provides  ii. central .  
compLeir where samples of materials brought t o  e a r t h  by l u n a r  explora-  
t i o n  teams may be r ece ived ,  quarant ined ,  processed ,  undergo 1 imited 
experiments,  and be d i s t r i b u t e d  t o  the  s c i e n t i f i c  community j'or f u r -  
t h e r  a n a l y s i s .  

The 1ongl.r du ra t ion  f l i g h t s  planned f o r  t he  Apollo Appl ica t ions  rliissions 
w i l l  make i t  necessary t o  u s e  t he  experienced personnel  of t h i s  Cen1:er t o  
upgrade spiacecraf t and lunar  module subsystems. This  Center i s  also responsi-. 
b l e  f o r  t h e  development of e a r t h  sensor  experiment modules and biomc!dical , 
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bioscience, and behavioral experiment modules to be flown on Apollo Applica- 
tions missions. 

DESCRIPTION: 

The Manned Spacecraft Center is located two miles east of the town of 
Webster, Texas. The site is approximately 20 miles southeast of downtown 
Houston and 25 miles northwest of Galveston, Texas. Total NASA-owned land 
consists of 1,620 acres. The Center also holds an additional 55,880 acres 
under use agreement at the White Sands Test Facility. The total capital in- 
vestment of the Manned Spacecraft Center, including work in progress, 
contractor-held facilities at various locations, and the White Sands Test 
Facility, as of June 30, 1967, is $351,469,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars in Thousands) 
1968 1969 - - 1967 - 

Authorized Permanent Positions, end of 
year................................ 4,704 4,579 4,579 

Administrative Operations. ............ $95,659 $95 , 908 $97,096 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

M I  S S I O N  : 

The P l a r s h a l l  Space F l i g h t  Center (MSFC) became a p a r t  of NASA in J u l y  1960, 
and has served as NASA's  primary c e n t e r  f o r  t he  des ign ,  development, and test 
of launch v e h i c l e s  and space t r a n s p o r t a t i o n  systems f o r  manned space f l i g h t s .  
MSFC a l s o  inc ludes  the  Michoud Assembly F a c i l i t y  a t  New Orleans,  Louis iana;  
t he  S l i d e l l  (:en t ra l  Computer F a c i l i t y  nearby; and t h e  14iss i ss ippi  Tes t  F a c i l -  
i t y  i n  southwest Miss i s s ipp i .  Bui lding on the  weal th  of experience gained 
through w o r k  or. Army missile programs, MSFC has ,  s i n c e  i t s  t r a n s f e r  from the  
Army, success fu l ly  completed the  Sa turn  I program, and i s  now managing: 

1. The Saturn I B  program which provides  a launch v e h i c l e  f o r  Apollo 
spacec ra f t  development and s e r v e s  as a c a r r i e r  f o r  l a r g e  sc i en -  
t i f i c :  sa te l l i t e  payloads.  

2. The Saturn V program which w i l l  provide t h e  launch v e h i c l e  for  
actua:L nlanned lunar  landing  miss ions ,  p l ane ta ry  missions , and 
f u t u r e  ve ry  l a r g e  s c i e n t i f i c  sa te l l i t e  payloads.  

3. ISelec ted payloads f o r  Apollo Appl ica t ions  miss ions ,  such a s  tile 
Apolln te lescope  mount and the  S-IVB o r b i t a l  workshop. 

In cinrry:ing out  i t s  management r e s p o n s i b i l i t i e s  f o r  t hese  programs;, MSFC 
has developed the  c a p a b i l i t y  to: 

1. 

2.  

3. 

4. 

I n  

Design, develop,  and manufacture l a r g e  launch v e h i c l e  sys t ems ,  
including v e h i c l e  systems test and i n t e g r a t i o n .  

Conduct test  programs such as the  s t a t i c  t e s t i n g  program Ear 
the  S - I @  and S-I1 s t ages  a t  t h e  Miss i s s ipp i  T e s t  F a c i l i t y .  

Design, develop , and t e s t  l a r g e  launch v e h i c l e  engines  such a:l; 
the  ti-1, 5 - 2 ,  and F-1 systems. 

Develop and i n t e g r a t e  s c i e n t i f i c  experiment payload packages 
t o  be flown on Saturn-Apollo v e h i c l e s  o r  subsequent pos t -  
Apollo missions.  

support  of i t s  ass igned  programs, MSFC a l s o  maintains  the  r e sea rch  and 
development c a p a b i l i t y  t o  conduct advanced s t u d i e s  on launch v e h i c l e  and 
space systems, space naviga t ion  techniques ,  a s t r o n a u t i c s ,  and space science 
i n v e s t i g a t i c n s .  I ts  c a p a b i l i t y  f o r  both r e sea rch  and for  t h e  managetnent of 
i n d u s t r i a l  clperations give, MSFC a h ighly  f l e x i b l e  base f o r  manned space 
programs. 
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DESCRIPTION: 

Operations of MSFC are conducted a t  t h r e e  primary l o c a t i o n s .  

The f i r s t  l o c a t i o n ,  t he  main MSFC s i te  i s  near  Hun t sv i l l e ,  Alabama, on 
Army p rope r ty  a t  t h e  Redstone Arsenal. The Center occupies  1,797 a c r e s  under 
a nonrevocable use  permit  from t h e  Army, and 64 l eased  ac re s .  The c a p i t a l  
investment as of June 30, 1967, w a s  $551,022,000. Cer ta in  f a c i l i t i e s  such as 
the  Redstone Arsenal Army A i r  F i e l d  and some u t i l i t i e s  are used j o i n t l y  by 
NASA and the  Army. 
Tennessee, Ohio, and M i s s i s s i p p i  Rivers .  

The Hun t sv i l l e  l o c a t i o n  has deep-water access  v i a  t h e  

The second l o c a t i o n ,  t he  Michoud Assembly F a c i l i t y ,  i s  loca ted  15 miles 
east of New Orleans,  Louis iana.  The main f a c i l i t y  occupies  890 acres. The 
S l i d e l l  Cent ra l  Computer F a c i l i t y ,  a sa te l l i t e  f a c i l i t y  20 m i l e s  t o  t he  
n o r t h e a s t ,  occupies  14 a d d i t i o n a l  acres br inging  t h e  total  acreage t o  904. 
The c a p i t a l  investment as of June 30, 1967, w a s  $142,382,000. Michoud 
Assembly F a c i l i t y  space t o t a l s  3,483,862 square  f e e t ,  inc luding  t h e  main 
assembly p l a n t ,  covering an area of 43 a c r e s  under one roof .  
prime c o n t r a c t o r s  produce t h e  Saturn I B  and Saturn V boos ter  s t a g e s  a t  t h i s  
l o c a t i o n .  The Michoud Assembly F a c i l i t y  i s  on the  Gulf In t ra -Coas ta l  Water- 
way, and has deep-water access  v i a  the  Miss i s s ipp i  River. 

The v e h i c l e  

The t h i r d  l o c a t i o n ,  t he  Miss i s s ipp i  T e s t  F a c i l i t y ,  is  i n  southwest 
M i s s i s s i p p i ,  approximately 50 miles n o r t h e a s t  of New Orleans,  Louisiana.  
To ta l  land area i s  138,870 a c r e s  of which 13,428 a c r e s  make up t h e  a c t u a l  
test area owned by NASA. 
zone. I n  t h e  b u f f e r  area, 7,568 acres are owned by NASA, and 117,874 acres 
are under r e s t r i c t i v e  easement. Cap i t a l  investment f o r  t h e  Miss i s s ipp i  T e s t  
F a c i l i t y  as of June 30, 1967, w a s  $233,953,000. T e s t  s t ands  inc lude  a dual -  
p o s i t i o n  s t and  f o r  t e s t i n g  the  Saturn V f i r s t  s t a g e  (S-IC), and two s t ands  
f o r  t e s t i n g  t h e  1,000,000-pound t h r u s t  Sa turn  V second s t a g e  (S-11). 
v e h i c l e  prime c o n t r a c t o r s  are re spons ib l e  f o r  conducting tests on the  s tands .  
The s i te  has deep-water access  f o r  t r anspor t ing  l a r g e  boos te rs  v i a  t he  Pear l  
River and t h e  In t ra -Coas ta l  Waterway. 

The remaining 125,442 acres are held as a b u f f e r  

The 

The total c a p i t a l  investment of t h e  Marshall Space F l i g h t  Center ,  inc lud-  
ing  work i n  p rogres s  and cont rac tor -he ld  f a c i l i t i e s  a t  va r ious  l o c a t i o n s ,  as 
of June 30, 1967, is  $927,357,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dol la rs  i n  Thousands) 
1968 1969 - - 1967 - 

Authorized Permanent P o s i t i o n s ,  end of 
year................................ 7,086 6,386 6,386 

Adminis t ra t ive Operat ions ............. $128,701 $123,218 $118,178 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

MISS ION :: 

The Goddard Space F l i g h t  Center ,  e s t a b l i s h e d  i n  1959 as t h e  f i r s t  major 
United State:; l abo ra to ry  devoted t o  t h e  i n v e s t i g a t i o n  and e x p l o r a t i o n  of 
space,  conductt; a wide-ranging program of experimentation i n  t h e  spac e sci- 
ences. A s  a r e s u l t ,  Goddard has developed many diverse c a p a b i l i t i e s :  t h e  
management o E  complex satel l i te  p r o j e c t s ;  t h e  development of wholly i.nte- 
g ra t ed  :;pacel:r;rf t ,  ranging from systems engineer ing t o  development artd i n t e -  
g r a t i o n ;  t h e  development and ope ra t ion  of satell i te t r ack ing  networkti; d a t a  
a c q u i s i t i o n  and a n a l y s i s ;  and,  s c i e n t i f i c  r e sea rch  t o  inc lude  both t i i eo re t i -  
cal  s t u d i e s  and t h e  development of many s i g n i f i c a n t  s c i e n t i f i c  experiments 
flown i n  s a t e l ' l i t e s .  

Although t h e  ma jo r i ty  of Goddard's personnel are a t  t h e  Greenbelt  s i te ,  
o t h e r  personnel are loca ted  a t  the  Goddard I n s t i t u t e  f o r  Space Studic!s i n  
New Yor'k C i t y  and throughout t h e  world, managing t h e  ope ra t ion  of satel l i te  
t r ack ing  and communications network s t a t i o n s .  

Goddard S p a c e  F l i g h t  Center is r e spons ib l e  for the  development of t he  
sounding rocket program; t h e  management of communications and meteorological 
sa te l l i t e  programs, such as t h e  Applicat ions Technology and Nimbus Siltel- 
l i tes ;  t h e  management of 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 o  inc lude  thc: Orbit-  
ing Geophysical (OGO), Orb i t ing  So la r  (OSO) and t h e  Orb i t ing  Astronomical 
(OAO) Observator ies  and t h e  Explorer series; p r o j e c t  management of NASA's 
Delta launch veh ic l e ;  and management and ope ra t ion  of t w o  world-wide trackinj;  
and d a t a  a c q u i s i t i o n  networks, t h e  Space Tracking and Data Acquisi t ion Net- 
work and t h e  Manned Space F l i g h t  Network. 

S i g n i f i c a n t  achievements of t h e  Goddard Space F l i g h t  Center iLn 19157 in-  
cluded: 

S c i e n t i f i c  S a t e l l i t e s  - Major s c i e n t i f i c  satellites s u c c e s s f u l l y  1orbite.d 
OS0 I11 and I V ,  t o  map t h e  sun; Explorer 34, t o  iiwestl: i n  1967 included: 

g a t e  luna r  space,  and luna r  events  from a p o i n t  midway to  t h e  moon; Explorer 
35, t h e  l u n a r  anchored i n t e r p l a n e t a r y  monitoring probe designed t o  undertake 
a d e t a i l e d  s tudy of t h e  i n t e r a c t i o n  between t h e  solar wind and rthe moon, 
( t h i s  represented the  50th success fu l  launch us ing  t h e  Goddard-managed De1.ta 
boos t e r ) ;  0C.O-D, designed t o  o b t a i n  d a t a  on p a r t i c l e s ,  f i e l d s  and ch'aracter-  
i s t ics  of t h . e  e a r t h ' s  atmosphere; also t h e  U. K. 111 S a t e l l i t e ,  an i n t e rna -  
t i o n a l  coope ra t ive  p r o j e c t  w i t h  t h e  United Kingdom. The Center f u r t h e r  
a s s i s t e d  i n  t h e  launch of t h e  f i r s t  I t a l i a n  S a t e l l i t e  San Marco from an 
Indian Ocear. platform. 
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Meteorological/Connications S a t e l l i t e s  - During 1967, Goddard, on behalf 
of t h e  Environmental Science Se rv ices  Adminis t ra t ion,  launched t h r e e  opera- 
t i o n a l  weather satellites, ESSA I V ,  V and V I .  The ESSA concept i s  based on 
t h e  highly success fu l  Tiros series. Three I n t e l s a t s ,  ope ra t iona l  communica- 
t i o n s  satel l i tes  of t he  Communications S a t e l l i t e  Corporation, were a l s o  
launched by t h e  Center during 1967. During t h e  yea r ,  Goddard a l s o  success- 
f u l l y  o r b i t e d  t h e  Applicat ions Technology S a t e l l i t e  111 which, i n  a d d i t i o n  t o  
meteorology, s e r v e s  space-borne communications and s c i e n t i f i c  research.  Th i s  
sa te l l i t e  obtained f i r s t  color weather photographs from a synchronous o r b i t .  

SoundinR Rockets - The sounding rocke t  program cons i s t ed  of 162 s c i e n t i f i c  
r o c k e t  launchings i n  1967 including 20 launches i n  conjunct ion wi th  fo re ign  
s c i e n t i s t s .  

Tracking and Data Acquisi t ion - The Goddard-managed Space Tracking and 
Data Acqu i s i t i on  Network provided comnunications and t r ack ing  coverage f o r  
unmanned s c i e n t i f i c  and a p p l i c a t i o n s  satel l i tes  i n  1967. 
Manned Space F l i g h t  Network provided g loba l  t r ack ing  support  f o r  t h e  f i r s t  
unmanned Apollo f l i g h t  (Apollo 4). I n s e r t i o n  s h i p s  and t r ack ing  a i r c r a f t  
were being r ead ied  t o  support  on-coming manned Apollo f l i g h t s  in 1968. 

A t  y e a r ' s  end, t he  

DESCRIPTION: 

The Goddard Space F l i g h t  Center,  l o c a t e d  15 m i l e s  n o r t h e a s t  of Washington, 
D. C. and 1 m i l e  east of t h e  Baltimore-Washington Parkway, Greenbel t ,  Mary- 
l and  ex i t ,  is s i t u a t e d  on a 553-acre main site. Three a d d i t i o n a l  p l o t s  of 
639 acres comprise our  remote s i te  area and con ta in  t h e  Goddard Antenna T e s t  
Range, t h e  Goddard Optical F a c i l i t y ,  t h e  Propulsion Research F a c i l i t y ,  t he  
Magnetic F i e l d s  Component T e s t  F a c i l i t y ,  t h e  A t t i t u d e  Control Test F a c i l i t y ,  
and t h e  Network Training and Test F a c i l i t y .  Total c a p i t a l  investment as of 
June 30, 1967, under t h e  cognizance of Goddard Space F l i g h t  Center,  including 
t h e  Manned Space F l i g h t  Network, t h e  Space Tracking and Data Acquisi t ion Net- 
work, Apollo s h i p s ,  and t h e  Goddard Space F l i g h t  Center main si te  a t  Green- 
b e l t  , Maryland is $495,734,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars i n  Thousands) 
1968 1969 - - 1967 - 

Authorized Permanent P o s i t i o n s ,  end of 
3,782 3,686 3,841 

Adminis t ra t ive Operations............. $71,069 $68,525 $70,594 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

WALLOPS STATION 

MISS ION: 

Wallqs S t a t i o n  w a s  e s t a b l i s h e d  as t h e  P i l o t l e s s  A i r c r a f t  Research S t a t i o n  
of t h e  Nat ional  Advisory Committee f o r  Aeronautics (NACA) i n  194!i. T h i s  in- 
s t a l l a t i o n ' s  e a r l y  mission included wind tunnel  and l abora to ry  i i i ves t iga t ions  
of a v a r i e t y  of aerodynamic problems of f l i g h t ,  as w e l l  as se rv ing  as a 
launch s i te  f o r  meteorological  and sounding rockets .  
f a c i l i t i e s  of NACA were t r a n s f e r r e d  t o  the  newly e s t a b l i s h e d  Nat ional  Aero-. 
n a u t i c s  and $#pace Adminis t ra t ion (NASA) i n  1958, t h i s  f a c i l i t y  w a s  renamed 
Wallops S ta t ion .  

When t h e  resourees  and 

Today,  t h e  primary mission of Wallops S t a t i o n  i s  to  prepare ,  iIssemble, and 
launch experimental  payloads; p o s i t i o n  them c o r r e c t l y  i n  space a t  t he  r i g h t  
v e l o c i t y ;  t r m k  them, and a c q u i r e  meaningful data. The d a t a  are t h e n  proc- 
essed  and tu.rmed Over t o  t h e  experimenter to  be analyzed. The rocket-borne 
experiments f l a w  from t h e  Wallops I s l a n d  range are conceived, and f o r  t he  
most p a r t ,  d.asigned and b u i l t  by s c i e n t i s t s  and engineers  i n  t h e  l a b o r a t o r i e s  
and research: c e n t e r s  of NASA, o t h e r  Government agencies ,  c o l l e g e s  and univer-  
s i t ies ,  and t:he world-wide s c i e n t i f i c  community. They are brought by teams 
of experiment:ers t o  Wallops S t a t i o n  where t h e  payloads are checked o u t ,  p re-  
pared f a r  fll.gh.t,  and mated t o  a n  appropr i a t e  launch veh ic l e .  Wi~llops per-  
sonnel parti .c: ipate in t hese  latter t a s k s  and perform those  engineer ing  func- 
t i o n s  necesserry t o  des ign  and e s t a b l i s h  ground f a c i l i t i e s  and ins t rumenta t ion  
systems compatible wi th  test requirements.  

In a d d i t i o n  t o  suppor t ing  t h e  launching of sounding rocke t  p rope l l ed  exper-  
iments, Wallcps uses  i ts  f a c i l i t i e s  f o r  a v a r i e t y  of o t h e r  r e sea rch  projects. 
The t e s t i n g  and, development of components and ins t rumenta t ion  t o  be f lown  i n  
later types of v e h i c l e s  and s p a c e c r a f t  is  a cont inuing  Wallops p r o j e c t .  A 
s i z e a b l e  porticin of Wallops e f f o r t  is devoted t o  NASA's program of interna- 
t ional cooper*at.ion i n  space research .  
s e n t a t i v e s  t.o Wallops S t a t i o n  Over t h e  p a s t  few years  t o  obsenre its opera t ion  
or t o  r e c e i v e  t r a i n i n g  in methods and techniques of launching sounding rock- 
ets and satellite payloads.  The four -s tage  Scout, t h e  l a r g e s t  launch1 v e h i c l e  
a t  Wallops, is used i n  the  launch of small s c i e n t i f i c  satellites, another  
important  element of t h e  Wallops r e sea rch  program. The Owl s e r i e s  of Univer- 
s i t y  Explorers ,  a small s c i e n t i f i c  satell i te p r o j e c t  for which Wallops has 
p r o j e c t  management r e s p o n s i b i l i t y ,  is w e l l  underway. Respons ib i l i t y  f o r  t he  
management of t h e  Owl series of Explorers  provides  Wallops wi th  t h e  c a p a b i l i -  
t y  of managing a p r o j e c t  from i n i t i a l  design t o  t h e  u l t i m a t e  launch, tracking, 
and d a t a  a c q u i s i t i o n  phases. I n  a d d i t i o n  t o  p r o j e c t  management respc lns ib i l i -  
t y ,  Wa1l.ops conducts a v a r i e t y  of s c i e n t i f i c  experiments inc luding  t h e  recent. 
Gravi ty  Pref'wxmce experiment and the  "C" Band Radar System (GEOS-B) exper i -  
ment . 

Some 50 c o u n t r i e s  have sent repre-  
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Wallops S t a t i o n ' s  achievements during t h e  p a s t  calendar  year  include: t h e  
f i r s t  i n  a series of fou r  Gravi ty  Preference experiments; t h e  launching of 
368 sounding rocke t s  and 220 test rockets ;  and t h e  p a r t i c i p a t i o n  i n  a number 
of i n t e r n a t i o n a l  p r o j e c t s  h igh l igh ted  by t h e  j o i n t  United S t a t e d J a p a n e s e  
launch of 20 meteorological  rocke t s  a t  Wallops S t a t i o n  and a s s i s t a n c e  wi th  
t h e  I t a l i a n  San Marco I1 launch of f  t he  coast of Africa.  The S t a t i o n  con- 
t i n u e s  t o  p l ay  an important  p a r t  i n  t h e  t r a i n i n g  of fo re ign  n a t i o n a l s  i n  t h e  
techniques of launch opera t ions .  S ix teen  personnel  from France,  Germany, 
Spain and Japan rece ived  t r a i n i n g  a t  Wallops S t a t i o n  during t h e  p a s t  calendar  
year  and a t o t a l  of 104 persons from 14 coun t r i e s  v i s i t e d  t h e  i n s t a l l a t i o n  t o  
observe i t s  opera t ions  o r  seek a s s i s t a n c e  i n  e s t a b l i s h i n g  a sounding rocke t  
launch f a c i l i t y  of t h e i r  own. 

DESCRIPTION: 

Wallops S t a t i o n  inc ludes  t h r e e  s e p a r a t e  areas on t h e  A t l a n t i c  Coast of 
Virg in ia ' s  e a s t e r n  shore: t h e  main base (formerly Chincoteaque Naval A i r  
S t a t i o n ) ,  t h e  Wallops I s l a n d  launching si te and t h e  Wallops mainland. 
admin i s t r a t ive  o f f i c e s ,  t h e  range c o n t r o l  c e n t e r ,  support  shops and t h e  main 
te lemetry bu i ld ings  are loca ted  on t h e  main base. 
seven m i l e s  sou theas t  of t h e  main base and is  connected t o  t h e  mainland by a 
causeway and br idge.  The i s l a n d  is  about  f i v e  m i l e s  long and i ts  widest  
p o i n t  i s  only one-half m i l e .  Located on t h e  i s l a n d  are rocket  s to rage  bui ld-  
i ngs ,  blockhouses, assembly shops and t h e  launch sites. The Wallops mainland 
i s  a one-half m i l e  s t r i p  w e s t  of t h e  i s l a n d  and houses t h e  radar and o p t i c a l  
t r ack ing  sites. An a d d i t i o n a l  Wallops holding is  t h e  Eastville t racking  s i t e  
loca ted  about 50 m i l e s  sou th  of Wallops S ta t ion .  

The 

Wallops I s l and  is about 

Wallops S t a t i o n ,  t o t a l i n g  6,561 acres, c o n s i s t s  of 2,313 acres on t h e  main 
base; 3,000 acres on Wallops I s l and ,  108 acres on t h e  mainland t r ack ing  site; 
and 1,140 a c r e s  of unusable marsh land. The Eastville t r ack ing  s i te  c o n s i s t s  
of an a d d i t i o n a l  53 acres of government-owned proper ty .  
investment as of June 30, 1967, inc luding  o f f - s i t e  holdings was  $100,062,000. 

The total c a p i t a l  

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars  i n  Thousands) 
1968 1969 - - 1967 - 

Authorized Permanent Pos i t i ons ,  end of 
y ~ r . . . . . . . . . . . . . . . . . . ~ . ~ . . . . ~ o . o . ~ e  518 497 497 

Adminis t ra t ive Operations.,........... $9,729 $8,867 $8 s 908 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

AMES RESEARCH CENTER 

MISS ION:  

Ames Research Center has a major r e s e a r c h  r e s p o n s i b i l i t y  i n  t h e  l i f e  sci -  
ences and space sc i ences ,  a f l i g h t - p r o j e c t  management r e s p o n s i b i l i t y ,  md t h e  
ope ra t iona l  r e s p o n s i b i l i t y  f o r  t h e  NASA Convair 990 a i r c r a f t  t o  conduct a i r -  
borne s c i e n t i f i c  experiments i n  a d d i t i o n  t o  t h e  t r a d i t i o n a l  r e sea rch  mission 
i n  the  phys ica l  s c i ences .  I n  the  c u r r e n t  and budget y e a r s ,  t h i s  n n s t a l l a t i o n  
has f l i g h t - p r o j e c t  management r e s p o n s i b i l i t y  f o r  the Pioneer and Diosatel1i t .e  
p r o j e c t s .  Pianeer provides  s c i e n t i f i c  observat ions of phenomena :Ln i n t e r -  
p l ane ta ry  space from an unmanned s p a c e c r a f t ,  and t h e  B i o s a t e l l i t e  projl'ct ex- 
p l o r e s  t h e  b i a l o g i c a l  e f f e c t s  of t h e  space environment on primate:; and o t h e r  
e a r t h  organistrs . 

Research i n  t he  phys ica l  s c i ences  inc ludes  s t u d i e s  i n  atmosphere e n t r y  and 
environmental phys i c s ,  guidance and c o n t r o l  systems, and ae ronau t i c s .  The 
work i n  e n t r y  and environmental physics  inc ludes  b a s i c  s t u d i e s  of t h e  physics  
of high-temperature gases ,  t he  s t a b i l i t y ,  c o n t r o l ,  and performance of a wide 
range of s p a c e c r a f t  con f igu ra t ions ,  and of materials and s t r u c t u r e s  f o r  space- 
c r a f t .  I n  the area of gas phys i c s ,  p a r t i c u l a r  emphasis i s  placed on problems 
a s s o c i a t e d  wi th  f l i g h t  i n t o  e a r t h  and o the r  p l a n e t a r y  atmospheres. Through 
t h i s  e f f o ' r t ,  s i g n i f i c a n t  c o n t r i b u t i o n s  have been made t o  the  design of t h e  
Mercury, G e m i r d ,  and Apollo s p a c e c r a f t ,  t he  design of Mars and Venus e n t r y  
v e h i c l e s ,  and t h e  design of b a l l i s t i c  missiles. 

The work i n  guidance and c o n t r o l  systems is broad i n  n a t u r e  and is  a p p l i -  
cab le  t o  manned and unmanned s p a c e c r a f t ,  as w e l l  as a i r c r a f t .  Cwcrent 
emphasis i n  guidance systems i s  d i r e c t e d  mainly a t  c u r r e n t  and folLow-on 
manned missiorts. This includes a n  i n t e n s i v e  t h e o r e t i c a l  and experimental  
e f f o r t  i n ,  the areas of midcourse navigat ion and terminal  guidance w i t h  a 
smaller e f fo r t .  d i r e c t e d  a t  s t u d i e s  involving luna r  approach, l una r  landing,  
and rendezvous:. The r e s e a r c h  i n  c o n t r o l  systems i s  d i r e c t e d  a t  examining 
v a r i o u s  techniques a p p l i c a b l e  t o  unmanned sa te l l i t es  and probes and tech- 
niques a p p l i c a b l e  t o  v e r t i c a l  and s h o r t  take-off (V/STOL) a i r c r a f t  ,, t h e  
supersonic  t r a n s p o r t  , and manned spacec ra f t .  

The r e sea rch  program i n  ae ronau t i c s  i s  d i r e c t e d  a t  fundamental s t u d i e s  i n  
aerodynamics, propuls ion and ope ra t ing  problems a s s o c i a t e d  w i t h  supersonic  
a i r c r a f t  w i t h i  p a . r t i c u l a r  emphasis on the  supersonic  t r a n s p o r t ,  a wide v a r i e t y  
of V/STOL vehlicles , and w i t h  hypersonic r e s e a r c h  a i r c r a f t .  
s t u d i e s  of pl.l.ot.ing problems wi th  numerous f ixed-base , moving-base a r d  
f l i g h t  sl.mulal1:or.s. 

This  includes 



Research i n  the  space sc iences  inc ludes  s t u d i e s  i n  the  f i e l d  of s o l a r  
phys ics ,  p l a n e t a r y  environments, and geophysics.  This  inc ludes  ground-based 
and sounding rocke t  experiments as w e l l  as experiments r e q u i r i n g  s p e c i a l i z e d  
instruments  aboard s a t e l l i t e s  and space probes.  The work covers  s t u d i e s  per -  
t a i n i n g  t o  magnetic f i e l d s  and plasmas i n  space,  s t u d i e s  t o  determine the  
composition and s t r u c t u r e  of p l a n e t s  and of p l ane ta ry  and s t e l l a r  atmospheres,  
and s t u d i e s  of c r a t e r i n g  mechanics i n  n a t u r a l  m a t e r i a l s  t o  a i d  i n  understanding 
t h e  s t r u c t u r e  of l una r  su r faces .  

Research i n  the  l i f e  sc iences  i s  conducted i n  t h r e e  major areas: (1) bas i c  
r e sea rch  i n  the  phys io log ica l  and behaviora l  s c i ences  concerned w i t h  ob ta in ing  
a bas i c  understanding of t h e  e f f e c t s  of t e r r e s t r i a l  and e x t r a t e r r e s t r i a l  
environments and of space f l i g h t  s t r e s s e s  upon l i v i n g  organisms, inc luding  
man; (2) s t u d i e s  i n  exobiology o r i e n t e d  towards t h e  p r e d i c t i o n ,  d e t e c t i o n ,  
and s tudy  of e x t r a t e r r e s t r i a l  f o s s i l s ,  chemicals,  and l i f e  forms; and ( 3 )  
r e sea rch  i n  long-term advanced l i f e  support  systems and i n  t h e  human f a c t o r s  
a spec t s  of t h e  r e l a t i o n s h i p s  between man and t h e  machines which w i l l  t r ans -  
p o r t  and support  him during luna r  and p l a n e t a r y  explora t ion .  

DESCRIPTION: 

The Ames Research Center w a s  e s t a b l i s h e d  i n  1940, and is l oca t ed  a t  the  
southern end of San Franc isco  Bay on land  contiguous t o  the  U.  S. Naval A i r  
S t a t i o n ,  Moffet t  F i e l d ,  Ca l i fo rn ia .  I ts  phys ica l  p l a n t  comprises many 
s p e c i a l i z e d  f a c i l i t i e s  f o r  aerospace r e sea rch  i n  the  t r a d i t i o n a l  phys ica l  
sc iences  as w e l l  as the  space sc i ences  and l i f e  s c i ences ,  a l l  of which a r e  
included i n  the  mission of t h e  Center. These inc lude  convent ional  wind 
tunne l s ,  en t ry-hea t ing  s imula to r s ,  and f r e e - f l i g h t  b a l l i s t i c  test  f a c i l i t i e s  
capable  of conducting tests a t  speeds up t o  and above e a r t h  escape speed as 
w e l l  a s  l a b o r a t o r i e s  equipped t o  s tudy solar and geophysical phenomena, l i f e  
s y n t h e s i s ,  l i f e  d e t e c t i o n ,  and l i f e  environmental f a c t o r s .  The Ames Research 
Center occupies about 365 a c r e s  of land .  Ce r t a in  o the r  f a c i l i t i e s ,  such as 
the  u t i l i t i e s  and a i r f i e l d  runways, a r e  used j o i n t l y  by NASA and the  Navy. 
The t o t a l  c a p i t a l  investment of t he  Ames Research Center ,  inc luding  work i n  
progress  and cont rac tor -he ld  f a c i l i t i e s ,  as of June 3 0 ,  1967, i s  $210,781,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars  i n  Thousands) 
1968 1969 - - 1967 - 

Authorized Permanent P o s i t i o n s ,  end of 
year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ,173 2,092 2,092 

Adminis t ra t ive Operations ............. $33 ,824  $33,563 $33,975 
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ADMINISTRATIVE OPERA'TIONS 

FISCAL YEAR 1969 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

MISS I O N  : 

I 

The mission of the E l e c t r o n i c s  Research Center i s  t o  inc rease  t h e  n a t i o n ' s  
c a p a b i l i t y  i n  space by providing t h e  knowledge and advanced technology needed 
t o  improve performance and r e l i a b i l i t y  of space and a e r o n a u t i c a l  e l e c t r o n i c  
systems and components. The Center m e e t s  t h i s  r e s p o n s i b i l i t y  i n  two p c i n c i -  
p a l  ways : 

F i r s t ,  t h e  Center o rgan izes ,  manages, and conducts a comprehensive Iprogram 
of bas i c  and app l i ed  aerospace e l e c t r o n i c s  r e s e a r c h  to:  (a) i n v e s t i g a t e  con- 
c e p t s  and techniques t h a t  w i l l  provide the  technological  foundation f o r  t he  
development of e l e c t r o n i c  equipment of reduced weight,  s i z e ,  power d r a i n ,  and 
complexity, able  t o  ope ra t e  f o r  long pe r iods  of t i m e  i n  t h e  temperature,  r a d i -  
a t i o n ,  vacuum, and o the r  cond i t ions  of an aerospace f l i g h t  environment; (b) 
i n v e s t i g a t e  concepts and techniques,  e s t a b l i s h  performance c h a r a c t e r i s t i c s ,  
test  procedures,  and s p e c i f i c a t i o n s  f o r  aerospace e l e c t r o n i c  components and 
techniques t h a t  w i l l  make aerospace e l e c t r o n i c s  equipment i n h e r e n t l y  m1x-e 
r e l i a b l e ;  and (c) dev i se  new e l e c t r o n i c  concepts and techniques arid prllve 
t h e i r  f e a s i b i l i t y  both a n a l y t i c a l l y  and experimental ly ,  l ead ing  t o  aerospace 
e l e c t r o n i c  equipment w i t h  performance c h a r a c t e r i s t i c s  f a r  beyond those of 
today. 

Second, t h e  Center provides  a f o c a l  p o i n t  f o r  n a t i o n a l  aerospace e l i x t r o n -  
i c s  r e sea rch ,  coordinat ing nation-wide r e sea rch  e f f o r t s  and sponsoring e l e c -  
t r o n i c s  r e s e a r c h  conducted by i n d u s t r y ,  u n i v e r s i t i e s ,  and p r i v a t e  i n s t i t u -  
t i o n s .  I n  t h i s  capac i ty ,  t he  Center: (a) responds t o  the  needs of s p e c i f i c  
aerospace p r o g r a m  and p r o j e c t s  f o r  new e l e c t r o n i c  techniques,  concept's, and 
dev ices ,  and h e l p s  shape f u t u r e  e l e c t r o n i c s  r e sea rch  t o  r e so lve  a n t i c i > a t e d  
problems i n  these  programs; (b) d i s t r i b u t e s  knowledge about b a s i c  and ,applied 
r e sea rch  on aerospace e l e c t r o n i c s  w i t h i n  NASA and a l s o  t o  i n d u s t r y ,  u n i v e r s i -  
t i es ,  and o t h e r  members of t h e  s c i e n t i f i c  and engineer ing community; aiid (c) 
provides  t o  NASA programs and p r o j e c t s  aerospace e l e c t r o n i c  s c i e n t : i s t s  and 
engineers  who ar'e f u l l y  knowledgeable i n  t h e  e l e c t r o n i c s  s ta te-of-- the-*ar t .  

E l e c t r o n i c s  r e sea rch  being managed and conducted by the  Center duriiig 
FY 1968 and F'Y 1969 i s  l a r g e l y  con t r ac t ed  wi th  indus t ry  and universit iczs and 
i s  focused i n  t h e  following areas: 

1. Aerospace e l e c t r o n i c s  materials and components. 

2. Guidance and nav iga t ion  of space v e h i c l e s ,  a i r c r a f t ,  and t h e  su1)port- 
ing ground-based equipment. 

3. Space v e h i c l e  and a i r c r a f t  c o n t r o l ,  s t a b i l i z a t i o n ,  and informat,Lon 
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4 .  Electronic system simulation, analysis, evaluation, and integration in 
the fields of guidance, control, navigation, tracking, comnunication, 
and instrumentation. 

5. Electrical and electronic power conditioning and distribution. 

6. Bioelectronics. 

7. Space and ground-based computers, computing systems, and instrumenta- 
tion technology. 

8 .  Solid state physics, microwave propagation, microwave communications, 
and transmitting and receiving phenomena. 

9. Optical communications. 

10. Astrophysical measurements. 

An in-house research effort is being conducted by the Center staff on 
those tasks offering great promise for aerospace electronics technology and 
on those problems requiring firsthand experience on the part of the Center 
personnel in order to contract, monitor, and evaluate related research with 
industry and universities. 

DESCRIPTION: 

The Electronics Research Center is being constructed on a tract in the 
Kendall Square area of Cambridge, Massachusetts. The site, 1% miles west of 
the center of Boston, Massachusetts, is immediately north of the Massachusetts 
Institute of Technology and 1% miles from Harvard University. 
bounded on the north by Binney Street, on the south by Broadway, on the east 
by Third Street, and on the west by the New York Central Railroad. In addi- 
tion to the Center site, an auxiliary site will be required for the field 
tests and research that cannot be conducted at the main site. The total area 
to be occupied at the Kendall Square site in Cambridge is 26 acres. The 
total capital investment of the Electronics Research Center, including work 
in progress and contractor-held facilities, as of June 30, 1967, is 
$11,577,000. 

The tract is 

Construction of foundations for the high-rise laboratory, auditorium, and 
the center support structures has been completed, and construction of the 
structures themselves has begun and is scheduled for completion as follows: 

High-Rise Laboratory - October 1969 
Auditorium and Office Addition - July 1969 
Center Service Building - May 1969 
Award of the contract for construction of the Space Guidance Laboratory 

and Optics Laboratory is planned during FY 1968. 
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SUMMARY OF RESOURCES REQUIREMENTS: --- 
(Dollars in Thousands) 

1968 1969 -- - 1967 - 
Authorized Permanent Positions, end of 

year....... ......................... 700 816 96 3 
Administrative Operations ............. $12,219 $15,467 $1.0,07 3 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

FLIGHT RESEARCH CENTER 

MISS ION: 

The F1 i g h t  Kesearch Center , e s t a b l i s h e d  i n  1947 , conducts aeronautic:al  and 
space r e sea rch  w i t h i n  and o u t s i d e  t h e  atmosphere. The work inc ludes  e i ' f o r t  
on probleins of trike-off landing,  low-speed f l i g h t s  , supersonic  and hyptkrsonic 
f l i g h t ,  and r e - e n t r y  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  ident i j 'y  un- 
expected prob'lem:; i n  a c t u a l  f l i g h t .  

The current: arid p r o j e c t e d  programs a t  t h i s  Center include: a e r o n a u t i c a l  
p r o j e c t s  , such as X-15 , XB-70 , supersonic  t r a n s p o r t  and hypersonic resclarch; 
space v e h i c l e  systems p r o j e c t s  i n  which the  f l i g h t  behavior of advanced 
r e - e n t r y  vehic::les: including M2-F2, HL-10 , and X24A heavyweight l i f t i n g  bodies 
i s  s tud ied ;  and e l e c t r o n i c  systems p r o j e c t s  such as d i s p l a y ,  guidance, and 
con t ro l  i n  advanced f l i g h t  missions and improvements on systems and serisors 
used i n  b:iomecl:tcal monitoring , t r ack ing  , and d a t a  a c q u i s i t i o n .  

Most important: of the f a c i l i t i e s  and s p e c i a l  equipment f o r  conducting 
programs a t  t h e  F l i g h t  Research Center are t h e  a i r c r a f t .  They range fiom 
general  a v i a t i o n  a i r c r a f t  f o r  handling q u a l i t i e s  i n v e s t i g a t i o n s  t o  century 
series f ighter : ;  used f o r  p i l o t  p ro f i c i ency  and gene ra l  i n v e s t i g a t i o n s  and t o  
X-15 rocke t  aiircraf t, used f o r  hypersonic r e sea rch  and r e - e n t r y  i n v e s t i e  a t i o n s .  
Special  purpose v e h i c l e s  such as l i f t i n g  bodies , v a r i a b l e  s t a b i l i t y  a i r c r a f t  , 
or  a i rbo rne  sirnul.ators are c o n t r a c t o r  procured o r  developed in-house. 
Special ized l abora to ry  f a c i l i t i e s  are a v a i l a b l e  t o  complement t h e  f l i g t i t  
a c t i v i t i e s  w i t h  proper p re l imina ry  r e s e a r c h  and t e s t i n g .  Simulation ecluip- 
ment i s  used to guide and assist i n  t h e  performance of product ive f l i g t i t  
a c t i v i t i e s .  A t h r e e - s t a t i o n  r a d a r  f o r  t r ack ing  and d a t a  a c q u i s i t i o n  i s  
operated t o  support  t he  f l i g h t  a c t i v i t y .  

DE S C R I P T I  (E: 
The F l i g h t  Research Center ,  Edwards, C a l i f o r n i a ,  is  65 a i r  m i l e s  n o r t h e a s t  

of Los Angeles.. The Center i s  loca ted  a t  t h e  n o r t h  end of Edwards A i r  Force 
Base on 21.8 ac:i:es; of land l eased  from t h e  A i r  Force. U t i l i t i e s  are prcivided 
by the  A i r  Force on a reimbursable b a s i s .  The Center is a d j a c e n t  t o  Kclgers 
Dry Lake, a 55-square-mile area wi th  a complex of runways va ry ing  i n  l eng th  
from 5-to-11 m:iles. 

The physical. p l a n t  c o n s i s t s  of an o f f i c e - l a b o r a t o r y  bu i ld ing  w i t h  ad jo in -  
ing shops,  a f l i g h t  maintenance hangar and a c a l i b r a t i o n  hangar, and a high 
temperature lcwtds: c a l i b r a t i o n  f a c i l i t y .  Auxil iary bu i ld ings  include w a r e -  
houses, an auxi.li.ary power s y s t e m s  bu i ld ing ,  and a communications build ing. 
The main s t a t i o n  of t h e  t h r e e - s t a t i o n  r a d a r  range operated by t h e  Center i s  
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located on the third floor of the office-laboratory building. The total 
capital investment of the Flight Research Center, including work in progress 
and contractor-held facilities, as of June 30, 1967,  is $41,069,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars in Thousands) 
1968 1969 - - 1967 - 

Authorized Permanent Positions, end of 
year................................ 5 90 566 566 

Administrative Operations ............. $9,488 $9,439 $9,728 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

LANGLEY RESEARCH CENTER 

, 

MISSION : 

The a c t i v i t i e s  of t he  Langley Research Center are d i r e c t e d  t o  t h e  rilainte- 
n a m e  and improvement of t h e  United S t a t e s  p o s i t i o n  In  ae ronau t i c s  and 
space.  'Lang'Ley Research Center assists i n  t h e  a t ta inment  of t h i s  o b j i x t i v e  
through an extei is ive program of advanced r e sea rch  and technology whicli in -  
c ludes  a n a l y t i c a l  s t u d i e s  and s c i e n t i f i c  i n v e s t i g a t i o n s  i n  wind tunnel s, 
spec ia l i zed  :Laboratories, and i n  f r e e - f l i g h t .  Langley Research Centel- i s  
p r i n c i p a l l y  cxncerned wi th  the  i d e n t i f i c a t i o n  of new s c i e n t i f i c  oppor lun i t i e s  
f o r  f l i g h t  progi:ess, t h e  recogni t ion  and mastery of c r i t i c a l  problems which 
must  be solved to achieve advanced aerospace f l i g h t  goa l s ,  t h e  p rov i s ion  of a 
sound t echno l .~~g ica l  b a s i s  f o r  the  es tab l i shment  of new programs, and f'or the  
successfu l  de,;ign, development, and ope ra t ion  of f l i g h t  v e h i c l e s  o f  a1 1 types.  
I n  ca r ry ing  ou t  i t s  mission,  Langley Research Center works c l o s e l y  wi th  the  
aerospace and educa t iona l  communities i n  a planned e f f o r t  t o  enhance t h i s  
n a t i o n ' s  manpower c a p a b i l i t i e s .  

The Langley Research Center ae ronau t i ca l  research  program is  focuscid on 
the  forinulation and improvement of the technological  b a s i s  f o r  the successfu l  
development and u t i l i z a t i o n  of a i r c r a f t  of a l l  types.  These inc lude  E f f i -  
c i e n t  supersonic: and high-subsonic-speed t r a n s p o r t s  , high-perf ormance m i l i t i 3 r . y  
a i r c r a f t  ,, effect . ive V/STOL a i r c r a f t ,  p r a c t i c a b l e  hypersonic ramjet-powered 
v e h i c l e s  and sa.fe genera l  a v i a t i o n  a i r c r a f t .  Experience gained i n  Langley 
Research Cent.er's broad program of ae ronau t i ca l  research  provides  an clut- 
s tanding  basi.:: f o r  t h i s  Cen te r ' s  d i r e c t  support  of t he  m i l i t a r y  s e r v i c e s ,  t he  
Federal  Aviat ion Adminis t ra t ion,  and the  indus t ry  i n  t h e i r  p rogress ive  a i r -  
c r a f t  development e f f o r t s ,  such as t h e  F-111, C-5A, FX, WAX, AX, and t h e  
supers  oni c t r a n s p o r t  . 

Major emphasis i n  Langley Research Center ' s  high-speed aerodynamics 
r e sea rch  has been d i r e c t e d  t o  t h e  evolu t ion  and refinement of p r a c t i c a b l e  
a i r c r a f t  des ign  c h a r a c t e r i s t i c s  t o  provide maximum f l i g h t  e f f i c i e n c y  and per -  
formance while: e x h i b i t i n g  appropr i a t e  ope ra t iona l  c a p a b i l i t i e s  from cruise 
speed t o  the  landing condi t ion .  The Langley Research Center variable-sweep 
wing f o r  supersonic  a i r c r a f t  r ep resen t s  a major advance toward t h t s  g o a l ,  arid 
i s  f ind ing  important a p p l i c a t i o n s  i n  m i l i t a r y  and commercial a i r c r a f t .  

A Langley Research Center des ign  concept ,  t h e  s u p e r c r i t i c a l  wing, oEfers  
s t rong  p o t e n t i a l s  f o r  increased e f f i c i e n c y  a t  higher  subsonic speeds,  ,and is  
being aggress ive ly  eva lua ted  and r e f ined .  This  i s  one of many concepts  which 
have been the  products  over t h e  yea r s  of Langley Research Center ' s  bro,Pd pro- 
gram of advanced research  and technology. 
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Configurations for hypersonic vehicles are under investigation in wind 
tunnels and through research using rocket-propelled free-flight experimental 
techniques to increase our understanding of the complex problems involved in 
the design and operation of an airplane intended for flight in this speed 
range. Another challenging research objective in the hypersonic range is the 
efficient integration of advanced propulsion systems into high performance 
aircraft. A Langley Research Center program for the establishment and demon- 
stration of the technology for practicable hypersonic ramjet aircraft propul- 
sion systems is rapidly pro'gressing. 

Wide ranges of scientific investigations are leading to the establishment 
of rational criteria for the design of efficient and operationally effective 
V/STOL aircraft, including the development of advanced helicopter technology, 
as in the promising application of the hingeless rotor concept pioneered by 
Langley Research Center. In investigations on V/STOL aircraft, a subject of 
research at this Center since the late 1940's, considerable emphasis is 
placed on defining and providing adequate stability and control over the ex- 
panding operating ranges, and to achieve optimum madmachine compatibility. 

At Langley Research Center, unique flight simulators, fixed and rotor-wing 
aircraft flight experiments, and laboratory facilities are used to explore 
and master problems of advanced flight operations. These include supersonic 
transport airways integration and terminal approach and landing, fighter com- 
bat maneuvers, flying qualities and piloting-aid requirements for efficient 
all-weather tarminal-area operations of V/STOL aircraft, simplified aircraft 
proximity warning indicators, and other improved piloting aids for general 
aviation aircraft. Other subjects of interest to this Center in the opera- 
tional area are the detection of clear-air turbulence, the improvement of the 
directional control and braking of aircraft on wet and slippery runways, the 
definition of s p i n  characteristics and optimum recovery techniques of new 
aircraft, 3rd the behavior of the new large jet transport aircraft in emer- 
gency ditching on water. 

A broad research program at Langley Research Center continues to update 
and extend basic criteria for atmospheric, acoustical, maneuvering, and other 
operational loading of aircraft structures, and for prediction and control of 
the associated dynamic response and flutter of large and flexible aircraft 
under such environments. Research is providing improved construction tech- 
nologies for high-performance aircraft including the development of the 
potentials of advanced materials, multi-material arrangements and structural 
configurations that offer promise of better accomnodation of the high load- 
ings and deflections, severe aerodynamic heating, fatigue stresses, corrosive 
atmospheres, and cryogenic fuel storage of future operations. 

1 

I 

I 

I 

Langley Research Center is cooperating extensively in the national effort 
to reduce the seriousness of the aircraft noise problem. This Center is 
developing aircraft configuration features and operating procedures designed 
to ameliorate sonic boom effects; is studying the basic nature of propulsion 
system sound generation and propagation as a foundation for the development 
and demonstration of new compressor arrangements, inlet absorbers and flow 
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c o n t r o l s ,  and j e t  mixing processes  t h a t  can s u b s t a n t i a l l y  improve thl? no i se  
c h a r a c t e r i s t i c s  of f u t u r e  systems. Other no i se  s t u d i e s  inc lude  t h e  inves t i -  
ga t ion  of t h e  e f f e c t i v e n e s s  and s a f e t y  of v a r i a t i o n s  i n  t ake -o f f ,  cl imb, 
terminal  approach and landing ,  and a i r p o r t  ope ra t iona l  procedures thil t  can 
reduce *a i rpo r t  community annoyances; and t h e  d e f i n i t i o n  of f a c t o r s  tliat con- 
t r o l  t he  s u b j e c t i v e  annoyance cha rac t e r  of a i r c r a f t  no i se  and i t s  e f f e c t s  on 
ground s t r u c t u r e s .  The Langley Research Center conducts a broad ran(;e of 
t imely space research  i n  support  of major n a t i o n a l  p r o j e c t s  such as ]:he 
manned ,4pol'L~ mission,  and manages important l abora to ry  and f l i g h t  ac : t i v i t i e s  
designed t o  increase  t h e  Cen te r ' s  knowledge of t h e  universe  and t o  p i - w i d e  
t h i s  na t ion  A r a t i o n a l  technologica l  foundat ion f o r  t h e  d e f i n i t i o n ,  ;issess- 
ment , and su~sct?ssful  execut ion of f u t u r e  space endeavors. 

I n  support  of t h e  Apollo luna r  landing and a p p l i c a t i o n s  programs , Langley 
Research Center i s  con t r ibu t ing  s i g n i f i c a n t l y  i n  every area of t h e  f l  i g h t  
miss ion ,  T h i s  r e sea rch  inc ludes  t h e  p r e d i c t i o n  of t h e  s t r u c t u r a l  dyrhamic 
cha rac twi s t :  Lcs of l a r g e  launch v e h i c l e s  such as t h e  Sa turn  V i n  comttination 
wi th  the  Apo L l o  spacec ra f t  , s imula tor  development and a s t ronau t  indoc t r i n a -  
t i o n  i n  effec:ti.ve ope ra t iona l  techniques and p i l o t i n g  a i d s  f o r  execul ion  of 
c r i t i c a l .  lunar  landing and rendezvous maneuvers, i n v e s t i g a t i o n  of lur ar 
module ].anding loads and demonstration of t h e  pro to type  landing  systcm under 
s imulated luna r  g r a v i t y ,  t h e  p rov i s ion  of advanced topographical  and charac-  
t e r i s t i c s  d a t a  on lunar  t e r r a i n  f o r  landing s i t e  s e l e c t i o n  and p i l o t i n g  
guidance, ttit? es tabl ishment  of mob i l i t y  c h a r a c t e r i s t i c s  and su r face  cpera-  
t i o n a l  l:echn:.ques f o r  space-sui ted exp lo re r s  under lunar  g r a v i t y ,  thc develop- 
ment of cont ro l  moment g y r o s t a b i l i z a t i o n  and prec is ion-poin t ing-cont ro l  
technology for t h e  Apollo te lescope  mount s p a c e c r a f t  c l u s t e r  , s c i e n t i f i c  con-, 
t r i b u t i o n s  t o  t h e  knowledge of atmosphere e n t r y ,  aerothermodynamics, hea t  
sh i e ld ing ,  and t h e  circumvention of e n t r y  communications "blackout: , I '  t h e  
investigaticlri  and development of a parawing ground-landing system c a p a b i l i t y ,  
and t h e  p rovis ion  of advanced technologica l  experiments f o r  t h e  Apollo App'ti-t 
c a t  ions  p rograrrl . 

Other b a s i c  r e sea rch  and development a c t i v i t i e s ,  t h e  depth and sccpe of 
which are intended t o  c o n t r i b u t e  v i t a l l y  t o  the  a t ta inment  of n a t i o n a l  f l i g h t  
a s p i r a t i o n s ,  inc lude  t h e  p r e c i s i o n  po in t ing  of space o p t i c a l  systems; t he  
establ ishment  of requirements and advanced des ign  concepts  f o r  c o n t r o l l e d  
atmosphere e r t r y  and landing s p a c e c r a f t ,  r e fu rb i shab le  o r b i t a l  l o g i s t i c a l  
spacec ra f t ,  re -usable  launch systems, manned o r b i t a l  r e sea rch  l a b o r a t o r i e s ,  
o r b i t a l  as t ronomical  l a b o r a t o r i e s ,  and expandable space s t r u c t u r e s ;  t h e  
d e f i n i t i o n  and a l l e v i a t i o n  of space r a d i a t i o n ,  micrometeoroid, tliermal, and 
vacuum hazards t o  veh icu la r  s y s t e m s ,  e l e c t r o n i c  and o p t i c a l  components, 
v i a b l e  t i s s u e s ,  and materials; t h e  eva lua t ion  and enhancement of the a b i l i t y  
of man t o  work i n  t he  space domain; and t h e  genera t ion  of improved technology 
f o r  long-durat ion r egene ra t ive  l i f e  support  components and systems, s impl i -  
f i e d  naviga t ion  and con t ro l  systems, advanced horizon senso r s ,  p r e c i s i o n  
s t a b i l i z a t i o n  equipment, r e l i a b l e  and e f f i c i e n t  space instrumentii t ion and 
communication devices  , h i g h - r e l i a b i l i t y  so l id -p rope l l an t  rocke t  no to r  s and 
v e h i c l e s  , t h rus  t-modulating hybr id-propel lan t  rocke t  motors , and uniqiie 
aerospace materials. 



The Langley Research Center maintains  a leading  p o s i t i o n  i n  the  inves t iga -  
t i o n  of f l u i d  physics  problems. Its work i n  magnetoplasmadynamics i s  making 
con t r ibu t ions  t o  the  geophysical and s te l la r  sc i ences ,  and is d i sc los ing  new 
p o t e n t i a l s  i n  e l e c t r i c a l  propuls ion.  I n  t h e  area of magnetoplasmadynamics, 
an  arc device under s tudy  appears  promising as an  advanced propuls ion  tech- 
nique wi th  p o t e n t i a l  u se fu lness  beyond t h e  ion  engine concept.  

Langley Research Center i s  r e spons ib l e  f o r  t h e  development, procurement, 
and opera t ion  of t h e  so l id -p rope l l an t  Scout launch v e h i c l e  i n  i t s  va r ious  
n a t i o n a l  and i n t e r n a t i o n a l  s a t e l l i t e  and e n t r y  v e h i c l e  app l i ca t ions ;  f o r  
o t h e r  spacec ra f t  systems and experiments f o r  eva lua t ion  of the  ea r th ' s  atmos- 
phe r i c  c h a r a c t e r i s t i c s ,  t he  r a d i a t i o n  and micrometeoroid hazards of t he  e a r t h  
and moon environments, t h e  lunar  g r a v i t a t i o n a l  f i e l d ,  and the  p r o p e r t i e s  of 
t h e  luna r  sur face ;  and provides  r e sea rch  and development support  f o r  a number 
of o the r  unmanned spacec ra f t  and launch v e h i c l e  p r o j e c t s .  

An ex tens ive  program of r e sea rch  i s  condurzed by Langley Research Center 
t o  provide guidance and technology f o r  t he  formulat ion and execut ion of ad- 
vanced p l ane ta ry  f l i g h t  missions.  This  inc ludes  t h e  comprehensive a n a l y s i s  
of t h e  s c i e n t i f i c  merits, t echn ica l  f e a s i b i l i t y ,  and c o s t s  of va r ious  a l ter-  
n a t e  mission schemes; t he  opt imiza t ion  of space systems arrangements and 
ope ra t iona l  modes; t h e  i n v e s t i g a t i o n  of hea t  t r a n s f e r  and hea t  sh i e ld ing  con- 
c e p t s  f o r  planetary-atmosphere and e a r t h - r e t u r n  e n t r y  veh ic l e s ;  t he  develop- 
ment and demonstration of e f f i c i e n t  atmosphere d e c e l e r a t o r s  and landing sys-  
t e m s ;  t he  p rov i s ion  of technology f o r  advanced deep-space guidance and con- 
t r o l  systems, and e l e c t r i c a l  power suppl ies ;  and the  development of p rac t i -  
cab le  and e f f e c t i v e  approaches t o  t h e  achievement of acceptab le  levels of 
s t e r i l i z a t i o n  i n  p l a n e t a r y  landing spacec ra f t .  

DESCRIPTION : 

The Langley Research Center ,  Hampton, V i rg in i a ,  i s  loca ted  approximately 
100 a i r  m i l e s  sou th  of Washington, D. C. The Center i s  d iv ided  i n t o  two 
sepa ra t e  areas ad jacen t  t o  the  runway f a c i l i t i e s  of t he  Langley A i r  Force 
Base, and occupies 772 a c r e s  of government-owned land. The w e s t  area con- 
sists of 750 acres of which 430 a c r e s  are owned by NASA and 320 acres are 
under permit  from t h e  A i r  Force. The east area c o n s i s t s  of 22 acres under 
permit  from t h e  A i r  Force. Runways, some u t i l i t i e s ,  and c e r t a i n  o the r  f a -  
c i l i t i e s  are used j o i n t l y  by NASA and t h e  A i r  Force. In  a d d i t i o n ,  t h e r e  are 
110 a c r e s  of NASA-owned land  loca ted  i n  the  c i t y  of Newport News, V i rg in i a ,  
3,276 acres under permit  from o the r  government agencies ,  and 26 acres under 
lease. The t o t a l  acreage  owned, under permi t ,  o r  l ea sed ,  i s  4,184. The 
t o t a l  c a p i t a l  investment of Langley Research Center ,  inc luding  work i n  
progress  and cont rac tor -he ld  f a c i l i t i e s ,  as of June 30, 1967, i s  $337,124,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars  i n  Thousands) 
1968 1969 

year... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,161 3,990 3,990 
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Authorized Permanent Pos i t i ons ,  end of 

Adminis t ra t ive Operations.  ............ $64,337 $62,095 $62,765 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

LEWIS RESEARCH CENTER 

MISSION : 

The p r i n c i p a l  mission of t h e  Lewis  Research Center is r e sea rch  an11 develop- 
ment i n  the  a reas  of a i r c r a f t  and s p a c e c r a f t  p ropu l s ion ,  and power generatioia 
sys  t e m s  f o r  spacec ra f t .  

The emphnsi:; a t  t h e  Lewis  Research Center i s  predominantly researc:h; 
however, t he  e n t i r e  spectrum of a c t i v i t i e s  i s  undertaken going from ]basic 
r e sea rch  t o  app l i ed  r e sea rch  t o  development. The scope of r e sea rch  i'anges 
from work on i nd iv idua l  components through complete systems. 

Most of t he  c r i t i c a l  areas which l i m i t  t he  performance of engines  and 
power system:; are t h e  s u b j e c t s  of in-house r e sea rch  e f f o r t  a t  t h i s  Celnter. 
Research by conmercial  and u n i v e r s i t y  l a b o r a t o r i e s  i s  a l s o  conducted under 
c o n t r a c t s  di.rec:ted by L e w i s  Research Center personnel .  

Severa l  l a r g e  launch v e h i c l e  and power gene ra t ion  development programs arc: 
ass igned here. The Centaur and Agena launch v e h i c l e  programs a r e  under t h i s  
Cen te r ' s  supervis ion.  The 260-inch s o l i d  rocke t  program, the  SN.AP-8 nuc lear  
powered e l e c t . r i c  genera t ing  system, and SERT (Space E l e c t r i c  Roc;ket Tes t )  con- 
t r a c t s  are d i r e c t e d ,  and t h e r e  i s  a l s o  cons iderable  support ing in-house 
r e sea rch  e f f o r t  on these  p r o j e c t s .  New p r o j e c t s  i n  t h e i r  e a r l y  phases in -  
c lude  t h e  development of a q u i e t  engine ( turbofan  jet)  and improved hydrogen- 
oxygen burning rocket  engines .  

The r e sea rch  and development a c t i v i t i e s  a t  L e w i s  Research Center c13ver 
many t echn ica l  f i e l d s .  
f o l  lowing paragraphs : 

Some examples of major a c t i v i t y  are d iscussed  i n  the  

It i s  expected t h a t  engines  f o r  f u t u r e  supersonic  p l anes  w i l l  be oE a 
turbofan des ign  inco rpora t ing  high by-pass ra t ios ,  high compressor p re s su re  
r a t i o s ,  and high tu rb ine  i n l e t  temperatures.  
e f f o r t  a t  L e w i s  Research Center is  aimed d i r e c t l y  a t  so lv ing  t h e  probl.ems 
t h a t  l i m i t  t h e  development of engines  f o r  supersonic  f l i g h t .  Among tliese 
re sea rch  e f for t : ;  are: 
per  s t a g e ,  cooled tu rb ine  b l ades ,  high-speed bea r ings ,  a i r  i n l e t s ,  exliaust 
nozz les ,  comt)ustor conf igu ra t ions ,  higher  energy f u e l s ,  and f u e l  tank f i r e  
hazard eva lua t ions .  A l a r g e  a d d i t i o n  t o  the  Propuls ion Systems Laborzitory 
is  being buil.1: t:o t e s t  f u l l - s c a l e  engines  f o r  supersonic  a i r p l a n e s .  

A l a r g e  p a r t  of t h e  r e sea rch  

s l o t t e d  compressor b lades  t o  i n c r e a s e  p r e s s u r e  r a t i o  

The problerns of t he  supersonic  combustion ramjet engine f o r  hyperscinic 
f l i g h t  speeds up t o  Mach 7 are being s tud ied  i n  e x i s t i n g  f a c i l i t i e s ,  and con- 
s t r u c t i o n  of a new f a c i l i t y  has begun a t  Plum Brook t o  extend t h e  e f f o r t  t o  
engines  of p r a c t i c a l  s i z e .  
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A t  t he  lower end of t he  speed s c a l e ,  t he  e f f e c t s  of c r o s s  flow on high- 
p re s su re  r a t i o  l i f t  fans  f o r  V/STOL a i r c r a f t  w i l l  be i n v e s t i g a t e d  i n  the  
r e t u r n  passage of the  8- by 6-Foot Supersonic Wind Tunnel. 

Cont r ibu t ions  to  rocket  technology cont inue  t o  flow from L e w i s  Research 
Center. Re la t ive ly  small s c a l e  chemical rocke t s  a r e  used t o  s tudy t h e  prob- 
l e m s  of combustion i n s t a b i l i t y ,  fue l -oxidant  mixing, r egene ra t ive  cool ing  of 
nozz le s ,  a b l a t i v e  nozz le s ,  and nozzle  i n s u l a t i n g  coa t ings .  Pumps f o r  cryo- 
genic  p r o p e l l a n t s  and tu rb ines  to  d r i v e  the  pumps are i n v e s t i g a t e d  a t  the  
Plum Brook S ta t ion .  

Various problems i n  connect ion wi th  t h e  development of t h e  nuc lear  powered 
rocke t  engine are a l s o  conducted a t  Plum Brook. A-60-megawatt thermal r e a c t o r  
f a c i l i t y  is  used t o  determine t h e  e f f e c t s  of r a d i a t i o n  on materials, e spec ia l -  
l y  a t  very  low temperatures ,  and t h e  Nuclear Rocket Dynamics and Controls  
F a c i l i t y  is used f o r  problems on t h e  s t a r t - u p  phase when l i q u i d  hydrogen 
e n t e r s  pumps and mock-ups of r e a c t o r s .  

E l e c t r i c  r o c k e t s  f o r  deep space propuls ion  have bene f i t ed  g r e a t l y  from the  
work i n  the  E l e c t r i c  Propuls ion Research Building and the  newer E l e c t r i c  Pro- 
pu l s ion  Laboratory.  These bu i ld ings  con ta in  many l a r g e  vacuum tanks where 
t h e  space environment e s s e n t i a l  t o  e l e c t r i c  propuls ion  r e sea rch  are approxi- 
mated. 

Many devices  f o r  power genera t ion  i n  space are being s t u d i e d .  The s o l a r  
c e l l  conver t s  s u n l i g h t  d i r e c t l y  i n t o  e l e c t r i c i t y .  Batteries and f u e l  c e l l s  
conver t  s t o r e d  chemicals i n t o  e l e c t r i c i t y .  For a l a r g e  and sus t a ined  power 
supply,  however, an  adap ta t ion  of t he  f a m i l i a r  t u rb ine  dr iven  genera tor  seems 
most p r a c t i c a l .  To achieve  the  tremendous weight r educ t ion  necessary means 
many years  of i n t e n s i v e  r e sea rch  and development. In s t ead  of steam, the  t u r -  
b ines  w i l l  be dr iven  by l i q u i d  metal vapor (Rankine cyc le)  o r  by heated gas 
(Brayton cyc le ) .  The only way t o  r e j e c t  t he  waste hea t  is  by d i r e c t  r ad ia -  
t i o n  t o  space,  so v e r y  l a r g e  r a d i a t o r s  w i l l  be requi red .  High r o t a t i v e  
speeds w i l l  reduce weight ,  bu t  c a l l  f o r  new des igns  of compressors, t u r b i n e s ,  
bea r ings ,  and e l e c t r i c  genera tors .  The hea t  source may be e i t h e r  a nuc lear  
r e a c t o r ,  o r  t he  s u n ' s  r ays  concent ra ted  by a l a r g e  concave mir ror .  A 20-foot 
f l i gh t -we igh t  mir ror  has been assembled a t  t h e  L e w i s  Research Center and a 
30-foot mir ror  i s  planned. 

A $28 m i l l i o n  Space Power F a c i l i t y  is  near ing  completion a t  Plum Brook 
where  nuc lear  powered e l e c t r i c  gene ra t ing  systems w i l l  be operated under 
s imulated space environment cond i t ions  f o r  long pe r iods  of t i m e .  

Another type of e l e c t r i c  genera tor  and another  source of energy are more 
d i s t a n t  prospec ts .  A s t ream of ion ized  plasma flowing through a c o i l  w i l l  
gene ra t e  e l e c t r i c i t y  i n  t h a t  c o i l  (magnetohydrodynamics). The success  of 
t h i s  e f f o r t  and of r e l a t e d  a c t i v i t i e s  depends l a r g e l y  on t he  development of 
superconducting e l e c t r i c  magnets. The Lewis Research Center has been a 
l eade r  i n  t h i s  f i e l d ,  and r e c e n t l y  cons t ruc ted  a magnet w i th  a f i e l d  of 
140,000 gauss Over a 6-inch bore. 
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The perfolrmance of p ropu l s ion  and power gene ra t ion  systems, launch 
v e h i c l e s ,  sps .cecraf t ,  and p r a c t i c a l l y  a l l  hardware i s  paced by p2ys ica l  
l i m i t a t i o n s  cif a v a i l a b l e  materials. L e w i s  Research Center has maintained a 
s u b s t a n t i a l  materials r e s e a r c h  e f f o r t  aimed a t  r a i s i n g  these  l i m i t a t i o n s  arid 
improving component and system performance. The Cen te r ' s  a c t i v i t y  covers t h e  
e n t i r e  temperature range of materials usage going from the  cryogenic tempera- 
t u r e  of l i q u i f i e d  gases  t o  the  high temperatures encountered i n  ihe r x k e t  
nozzles  of a i r c r a f t  engine combustors and t u r b i n e  wheels. 

The material  r e sea rch  included both fundamental s t u d i e s  of what maltes 
materials s t rong  o r  weak, and t h e  development of new materials. "Sup'er'' 
a l l o y s ,  corrosion r e s i s t a n t  c o a t i n g s ,  u l t r a p u r e  tungsten,  and con1posii:es made 
of metal whiskers ,  f i b e r s ,  o r  sintered granules  are among t h e  marly products  
invest ig .a ted.  

DESCRIPTION: 

The L e w i s  Research Center occupies two si tes i n  n o r t h  c e n t r a l  Ohio, The 
o lde r  one w a s  e s t a b l i s h e d  i n  1941 on 200 a c r e s  a d j a c e n t  t o  the  Clevelzmd 
MunicipalL Airport .  The o r i g i n a l  area has been expanded t o  364 a c r e s ,  of 
which 15  are Leased from Cleveland f o r  use  as a parking l o t .  Funds fclr t he  
purchase of 1:liese 15 acres are included in t he  FY 1968 budget. Here t h e r e  
are over 80 hii1.dings , including two l a r g e  supersonic  wind t u n n e l s ,  ttro zero 
g r a v i t y  ~-esea~rc t i  f a c i l i t i e s  ( f r e e  drop s h a f t s ,  one of which i s  an underground 
evacuated s h a f t  477 f e e t  deep in which ze ro  g r a v i t y  d u r a t i o n s  of about t e n  
seconds are chteiined) , a l a r g e  Propulsion Systems Laboratory i n  which f u l l -  
s c a l e  engines a r e  operated under simulated h i g h - a l t i t u d e  cond i t ions  , t h r e e  
rocke t  labora.t:ories, t h r e e  materials r e sea rch  bu i ld ings ,  18 major space 
s imulat ion f a c : i l i t i e s  ranging from 4 -  t o  30-feet i n  diameter ,  a 50-foct 
diameter Space Fower Chamber 120-feet  long i n  which a l t i t u d e s  up t o  100,000-- 
f e e t  are s imulated,  an Energy Conversion Laboratory,  an Instrument Research 
Laboratory,  a High Energy Fuels  Laboratory,  a Chemistry Laboratory,  an Engine 
Research Building containing 64 test  c e l l s  and covering n e a r l y  four acres,  
four  o f f i c e  b u i l d i n g s ,  machine shops, and o t h e r  service b u i l d i n g s .  

A newer s i t e ,  e s t a b l i s h e d  i n  1956, i s  loca ted  south of Sandusky, Ohio, 
about 50 miles west of Cleveland on land formerly occupied by t h e  Plum Brook: 
Ordnance Works. Known as t h e  Plum Brook S t a t i o n ,  i t  occupies 6,031. acres of 
which 5,981 are owned by the  government, and 50 are i n  easements. Funds for 
t he  purchase of an a d d i t i o n a l  3,000 a c r e s ,  t o  se rve  as a b u f f e r  zone airound 
the p r e s e n t  s i t e ,  are included i n  the  FY 1968 budget. There are over 7 7  
bu i ld ings  on t h i s  s i t e ,  55 b u i l t  by NASA and t h e  rest by t h e  former teiiants. 
The major f a c i l i t i e s  include: a Reactor F a c i l i t y ,  an A l t i t u d e  Rocket ':est 
F a c i l i t y ,  a Cryogenic P rope l l an t  Research F a c i l i t y ,  a Heat Transfer- Fac: i l i ty ,  
a Spacecraf t  1)ynamics Research F a c i l i t y ,  a Rocket Pump Laboratory,  a Rocket 
Turbine Li%bori~to~:y , a Rocket Turbopump Laboratory,  a Rocket Systems Hyclraulic 
Laboratory,  a F luo r ine  Pump Laboratory,  and a temporary s i te  f o r  t e s t i r l g  
rocke t s  ai: s e a - l e v e l  condi t ions.  A Spacecraf t  Propulsion Research Faci l i t y  
i s  near ing completion to  test  t h e  i g n i t i o n  and ope ra t ion  of s p a c e c r a f t  pro- 
p u l s i o n  s y s t e m  a f t e r  a pe r iod  of soaking i n  a space environment. A l s c l  
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nearing completion is the Space Power Facility for testing full-scale nuclear 
powered electric generating systems. The research programs at Plum Brook are 
under the technical direction of personnel located at Cleveland. They are 
conducted at the larger site because of the need for large separation dis- 
tances to minimize hazards. The total capital investment of the Lewis 
Research Center, including work in progress and contractor-held facilities, 
as of June 30, 1967, is $354,514,000, of which $95,680,000 represents facili- 
ties located at the Plum Brook Station. 

SUMMARY OF RESOURCES REQUIREMENTS: 
(Dollars in Thousands) 

1968 1969 - - 1967 - 
Authorized Permanent Positions, end of 
year................................ 4,676 4,485 4,485 

Administrative Operations. ............ $66,280 $66,220 $67,352 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

SPACE NUCLEAR PROPULSION OFFICE 

MISS 102: 

The mission of the Space Nuclear Propulsion Off ice  i s  t o  prcv ide  the  
necessary ir'esearch, design and engineer ing d a t a ,  test  hardware, and genera l  
technology required t o  develop nuc lear  rocke t  systems wi th  power le\'.els , 
opera t ing  t i m e s  , r e s t a r t  condi t ions  , and s p e c i f i c  i m p u l s e  va lues  su::.table t o  
advanced spact: explora t ion  missions.  Through the  use of nuclear  roc:ket pro-  
puls ioi i ,  s:ign:ificant performance advantages accrue  t o  such missions as l u n a r  
1ogist:Lcs opera t ions  , deep space probing wi th  heavy spacec ra f t  , and unmanned 
p lane ta ry  iT'Ly-by. 

As a r e s u l t  of changes i n  t h e  space program planning,  a dec i s ion  has been 
made t o  i n i t i a t e  t he  development of t he  1500 megawatt , approximately 75,000- 
pound thrus*r  NERVA I engine f o r  f l i g h t  s t a t u s  by e a r l y  FY 1976. 

DESCRIPTION : 

The nuclear  rocke t  program i s  a j o i n t  AEC-NASA undertaking.  To E'nsure an  
in t eg ra t ed  program, t h e  Space Nuclear Propuls ion Off i c e ,  e s t ab l i shed  by an  
interagency agreement between Atomic Energy Commission and NASA, marages i s11  
aspec t s  of t he  program. 

The Space Nuclear Propulsion Of f i ce  c o n s i s t s  of a Headquarters o f f i c e  'Lo- 
ca ted  a t  Ge~-mantown, Maryland, and t h r e e  f i e l d  ex tens ions  loca t ed  i r  Ohio, 
New Mexico, and Nevada. A t  t he  Nevada l o c a t i o n ,  t h e  Nuclear Kocket Develop- 
ment S t a t i o n  was e s t a b l i s h e d  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 
the  r e a c t o r s ,  engines ,  and even tua l ly ,  v e h i c l e s  a s soc ia t ed  wi th  nuclear  
rocke t  deveLopment. 

The Nuclear Kocket Development S t a t i o n  c o n s i s t s  of a 90,000-acre s i t e ,  
owned by t h e  Atomic Energy Commission, approximately 90 mi les  northwest of 
Las Vegas, Nevada. The t o t a l  c a p i t a l  investment of NASA-funded f a c i l i t i e s  , 
inc luding  work i n  progress  and cont rac tor -he ld  f a c i l i t i e s ,  a s  O E  June 30, 
1967 , i s  $54.,634,000. 

SUMMARY c_-- OF KESOURCES REQUIREMENTS: 

(Dollars  i n  Thousands) 
1968 1969 -- - 1967 - 

Authorized Fermanent Pos i t i ons ,  end of 
year . . . . . .  .......................... 1 1 7  115 L15 

Adminis t ra t ive Operations ............. $1,980 $2,098 $ 2  , 209 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

NASA HEADQUARTERS 

MISS ION : 

The 1niss:Lon of t he  Nat ional  Aeronautics and Space Administrat  i o n  liead- 
q u a r t e r s  i s  t o  p lan  and provide execut ive  d i r e c t i o n  f o r  t he  programs au thor -  
ized  by the  Congress, and t o  implement t h e  n a t i o n a l  o b j e c t i v e s  state(\ i n  the  
Nationa:L Aermau t i c s  and Space Act of 1958, as amended. The pr inc ip t l l  s t a t u -  
t o r y  func t ions  a r e :  

1. To conduct research  i n t o ,  and f o r  t he  s o l u t i o n  o f ,  problems oi' 
f l i g h t  w i t h i n  and o u t s i d e  t h e  e a r t h ' s  atmosphere and t o  develcbp , 
c o n s t r u c t ,  tes t ,  and ope ra t e  ae ronau t i ca l  and space v e h i c l e s  f o r  
r e sea rch  purposes.  

2. To conduct a c t i v i t i e s  r equ i r ed  f o r  t he  exp lo ra t ion  of space wi th  
nmnnsct and unmanned v e h i c l e s .  

3. To az'i:ange f o r  p a r t i c i p a t i o n  by the  s c i e n t i f i c  connnunity i n  
planning s c i e n t i f i c  measurements and observa t ions  t o  be made 
t:hrouq;h use  of ae ronau t i ca l  and space v e h i c l e s ,  and conduct: or 
a r r ange  f o r  t he  conduct of such measurements and observa t ions .  

4. To prcwide f o r  t he  widest  p r a c t i c a b l e  and appropr i a t e  dissemi-  
niaticlrk clf information concerning i t s  a c t i v i t i e s  and the  r e s u l t s  
t.herecif . 

The fol lowing o f f i c e s  a t  Headquarters assist  management i n  ca r ry ing  out  
t h e  tech.nica1 a s p e c t s  of t h i s  mission: 

---- Off ice  of Manned Space F l i g h t  - Responsible f o r  a l l  NASA a c t i v i t i e s  
d i r e c t l y  invc'lving manned space f l i g h t  missions,  Programs include : 

Apollo. - To provide a broad n a t i o n a l  c a p a b i l i t y  f o r  manned 
space exp lo ra t ion ,  inc luding  e a r t h  o r b i t a l ,  l una r  o r b i t a l ,  
and luna r  s u r f a c e  ope ra t ions ,  and t o  achieve  t h e  s p e c i f i c  
o b j e c t i v e  of manned luna r  landing  and r e t u r n  w i t h i n  t h i s  
decade; 

Apoll'o 4pp l i ca t ions  - To inc lude  t h e  improvements of manned 
space opera t ions  and hardware technology and t h e  i n i t i a t i o n  
of extended use  of men f o r  s c i e n t i f i c ,  t echno log ica l ,  and 
a;pplied observa t ions  i n  space ,  and t o  p r w i d e  a f u l l e r  
understanding of t h e  a b i l i t i e s  of men, v e h i c l e s ,  and systems 
t o  func t  Lon e f f e c t i v e l y  i n  t h e  space environment by extending 
t a e  f:Light of e x i s t i n g  Apollo/Saturn equipment; and 



Advanced Missions - To plan a broad program of explorations 
which will achieve and maintain a position of space leader- 
ship for the United States. 

The Office of Manned Space Flight has launch responsibility f o r  all 
major manned and unmanned missions utilizing the three installations 
primarily concerned with the manned space flight programs. These instal- 
lations are: the George C. Marshall Space Flight Center, including 
Mississippi Test Facility, Michoud Assembly Facility, and Slidell where a 
computer facility is located; the Manned Spacecraft Center, including NASA 
activities at the White Sands Test Facility; and the John F. Kennedy Space 
Center, NASA, including NASA activities at the Eastern and Western Test 
Ranges. 

Office of Space Science and Applications - Responsible for the NASA auto- 
mated space flight program directed toward scientific investigations of the 
earth, moon, sun, planets, and interplanetary space utilizing ground-based, 
airborne, and space techniques such as sounding rockets, earth satellites, 
and deep space probes; for scientific experiments to be conducted by man in 
space and selection and training of astronaut-scientists; for the research 
and development of space flight applications in such areas as meteorology, 
communications, navigation, geodesy, and earth resources surveys, and for the 
support of operational systems using these developments; and for the develop- 
ment, procurement, and use of light and medium class launch vehicles, such as  
Centaur . 

The Office of Space Science and Applications has an aver-all institutional 
responsibility for those NASA installations primarily involved in space sci- 
ence and applications programs. These are the Goddard Space Flight Center, 
Wallops Station, the Jet Propulsion Laboratory (a government-owned facility 
operated for NASA by the California Institute of Technology), and the NASA 
Pasadena Office, a component field activity of Headquarters. 

Office of Advanced Research and Technology - Responsible for the planning, 
direction, execution, evaluation, documentation, and dissemination of the re- 
sults of all NASA research and technology programs which are conducted primar- 
ily to demonstrate the feasibility of a concept, structure, component, or 
system which may have general application to the nation's aeronautical and 
space objectives. This office is also responsible for coordinating NASA's 
total program of supporting research and technology related to carrying out 
the specific flight missions in order to avoid unnecessary duplication and 
to insure an integrated and balanced agency research program. 

In addition, this office has over-all institutional responsibility for the 
research centers primarily involved in carrying out NASA's advanced research 
programs. These installations are: the Ames Research Center, the Electron- 
ics Research Center, the Flight Research Center, the Langley Research Center, 
the Lewis Research Center, and the Space Nuclear Propulsion Office. 
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Off i ce  o f T r a c k i n g  and Data Acquis i t ion  - Responsible f o r  t he  development, 
implementation, and ope ra t ion  of t r ack ing ,  d a t a  a c q u i s i t i o n ,  cormnunications, 
and d a t a  processing f a c i l i t i e s ,  sys tems,  and services requ i r ed  f o r  N,ASA 
f l i g h t  systems. I n  a d d i t i o n ,  t h i s  o f f i c e  i s  r e spons ib l e  f o r  agency-wide 
coordinat ion of t he  management of automatic  d a t a  process ing  systems ,and ser- 
v i c e s .  

The -- NASA Pasadena Of f i ce ,  Pasadena, C a l i f o r n i a ,  w a s  e s t a b l i s h e d  iii 1966 at; 
a component f i e l d  a c t i v i t y  of t h e  NASA Headquarters '  Of f i ce  of !;pace Science 
and Applicat ions.  The mission of t he  NASA Pasadena Of f i ce  (NaPO) i s  t o  
n e g o t i a t e  and adminis ter  NASA c o n t r a c t s  w i th  the  C a l i f o r n i a  Ins t i t u t l z  of 
Technology f o r  t he  ope ra t ion  of t he  Jet Propuls ion Laboratory; p r o v i j e  
p a t e n t  and technology u t i l i z a t i o n  s e r v i c e s  as they r e l a t e  t o  prime and sub- 
c o n t r a c t s  a t  t h e  Jet  Propuls ion Laboratory; and perform such a d d i t i o n a l  pro- 
curement, ccontract a d m i n i s t r a t i o n ,  and o t h e r  func t ions  as may be assigned by 
t h e  Associate  Adminis t ra tor  f o r  Space Science and Applicat ions.  I n  ,addition:,  
c e r t a i n  pub l i c  a f f a i r s ,  communications and f i n a n c i a l  management funci:ions, 
which a r e  p r e s e n t l y  t h e  r e s p o n s i b i l i t y  of t h e  Western Support Of f i ce  @SO) i n  
Santa Monica, G a l i f o r n i a ,  are being t r a n s f e r r e d  t o  NaPO. WSO, which has  p ro -  
vided admin i s t r a t ive  and t echn ica l  support  to  NASA elements on the  wlzs t  coast:, 
i s  i n  t h e  p rocess  of being closed.  Those func t ions  performed by WSO which are 
not  being t r a n s f e r r e d  t o  NaPO are being absorbed by o the r  NASA f i e l d  i n s t a l -  
l a t i o n s  and Headquarters. This  o rgan iza t iona l  change w i l l  be comp1et:ed by 
the  end of IYarch 1968. 

DESCRIPTION : 

The.NASA Headquarters is l oca t ed  a t  400 Maryland Avenue, S. k'. , 
Washington, 11. C.,  and a l s o  occupies  o the r  bu i ld ings  i n  the  D i s t r i c t  of 
Columbia and ncearby Virg in ia .  Except f o r  some o f f i c e  space leased  i.1 the  
D i s t r i c t  of Columbia and a s to rage  a r e a  i n  Vi rg in i a ,  personnel  occupy 
government-owned bu i ld ings .  The NASA Pasadena Off i c e  i s  p h y s i c a l l y  Located 
a t  t he  J e t  Propulsion Laboratory i n  Pasadena, C a l i f o r n i a .  

SUMMARY OF IU3SOURCES REQUIREMENTS: --- 
(Dol la rs  i n  Thousands11 

1968 1969 -- - 1967 - 
Authorized I'c?ruxinent P o s i t i o n s ,  end of 

year .  .,....,,......................... 2,499 2,279 2 :, 279 
Adminis t ra t ive  Operations.  ............ $60,557 $61 , 142 $60 :, 606 



. I n s t a l l a t i o n  

John F . Kennedy Space C e n t e r .  NASA .... 
Manned S p a c e c r a f t  C e n t e r  .............. 
M a r s h a l l  Space F l i g h t  C e n t e r  .......... 

Michoud Assembly F a c i l i t y  ........... 
Goddard Space F l i g h t  C e n t e r  ........... 
Wal lops  S t a t i o n  ....................... 
Jet P r o p u l s i o n  L a b o r a t o r y  ............. 
A m e s  Resea rch  C e n t e r  ................... 
E l e c t r o n i c s  Research C e n t e r  ........... 
F l i g h t  Resea rch  Cen te r  ................ 
Lang ley  Research C e n t e r  ............... 
L e w i s  Resea rch  Cen te r  ................. 
Space Nuc lea r  P r o p u l s i o n  O f f i c e  ....... 
NASA Headquar t e r s :  

H e a d q u a r t e r s  ........................ 
w e s t e r n  Support  O f f i c e  .............. 

V a r i o u s  L o c a t i o n s  ..................... 
F a c i l i t y  P l a n n i n g  and Design .......... 

l o c a l  auage r  F i a n  ................... 

............ ........I ..... ... nnl Ivnn r. nrn”. ..-. AXE C?!.CE .2”YnrIST? .‘.TInY 

FISCAL YEAR 1969 ESTIMATES 

SUHHARY OF APPROPRIATION BUDGET PLANS BY INSTALLATION 

( I n  m i l l i o n s  of d o l l a r s )  

Resea rch  and Development 
1967 1968 19 69 ... 
216.5 

1,447.8 
1 ,343 .1  

386.3 
6.5 

2 14.9 

64.8 
16.4 
10.2 
91.4 

162.6 
47.8 

149.7 
17.1 

...... 
- , . A , > . L  

362.1 380.4 
1,283.4 1,107.3 
1,139.9 979.5 

417.0 455.5 
8.6 8.6 

196.7 149.4 

65.0 70.6 
26.3 26.9 
23.8 18.8 
85.4 105.0 

139.1 146.6 
49.7 54.6 

155.3 174.0 
18.3 

.. 
$.??!?.6 3-67?.? 

C o n s t r u c t i o n  of F a c i l i t i e s  
1967 1968 1969 ... 

35.4 26.0 13.9 
10.2 . 8 3.1 . 7 . 7 . 4 . 4 

. J . 6 . 2 . 7 . 5 . 3 1.9 

3.2 . 4 
7.5 

6.1 
16.0 2.1 

3.9 23.7 

3.0 1.4 - - -  5.4 

Rk 4 37.8 45.0 .. 

~~ 

A d m i n i s t r a t i v e  O p e r a t i o n s  
1967 1968 1969 ... 

92.7 
95.7 

128.7 

71.1 
9.7 

33.8 
12.2 
9.5 

64.3 
66.3 

2.0 

60.6 

93.8 97.7 
95.9 97.1 

L23.2 118.2 

68.5 70.6 
8.9 8.9 

33.6 34.0 
15.5 19.1 
9.4 9.7 

62.1 62.8 
66.2 67.3 

2.1 2.2 

61.2 60.6 

.. 

. T o t a l  
1967 1968 19 69 ... 
344.6 

1,553.7 
1,471.8 . 7 

458.1 
16. 4 

215.2 

98.6 
36.1 
19.7 

161.8 
244.9 

49.8 

210.3 
1 7 . 1  

3.9 

5.4 

4 . 9 E  

481.9 492.0 
1 ,380 .1  1,207.5 
1,263.8 1,097.7 . 4 .4 

486.1 526.1 
18.2 18.0 

198.6 149.4 

101.8 105.0 
41.8 46.0 
33.2 28.5 

147.5 167.8 
207.4 213.9 

51.8 56.8 

216.5 234.6 
18.3 

. 23.1 

1.4 3.0 -- 
4.648.8 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMENT B W E T  PLAN BY INSTALLATION AND FISCAL YEAR 

( T h o u s a n d s  of d o l l a r s )  

S P E E  l U C L f Y  141 Y E S l E l l  
10lN SPACE C E X l E I .  SPKEUrV1 S P E C  F L I M  SPACE F L l C R l  ~ O P U L S I O I  YALLOK I C S E U C M  R E S E U C R  R E S f U C R  R E S E m H  R H E M  PROWLS101 READPU#RlElS SWWl 

MES E L E c i n w i c :  nicm L Y L E ~  Lmia MMSllMl coooYo J E l  J . F . K E l l E O l  l l U l E l  

CEUlER C U l R  C E l l f l  O F f l C F  OFFICE 
PROGRAM OFFICE 

C E n E I  C E l l E l  U l f l  C m E l  C E I T E I  CENIER L A B O I 1 I o I l  S l A l l M  

Office of Manned  Space P l i R h t  

1967 ..................... 
1968 ..................... 
1969 ..................... 

Office of Space Science and 
A p p l i c a t i o n s  

1967 ..................... 
1968 ..................... 
1969 ..................... 

Office of University Affairs 

1967 ..................... 
1968 ..................... 
1969 ..................... 

qf f i cc  of A d v a n c e d  Research a n d  
Technology 

1967 ..................... 
1968 ..................... 
1969 ..................... 

Office of Trackinn a n d  Data 
Acquisition 

1967 ..................... 
1968 ..................... 
1969 ..................... 

Office of T e c h n o l o g y  U t i l i z a t i o n  

1967 ..................... 
1968 ..................... 
1969 ..................... 

T o t a l  B u d E e t  Plan 

1967 ..................... 
1968 ..................... 
1969 ..................... 

3.024. 000 213. 950 1,444.896 1.323. 017 
2,809.200 356. 600 1.271. 900 1.121. 100 
2.483. 400 374. 300 1.089. 700 959. 900 

576.100 2. 546 105 1. 949 
552. 850 5. 290 7. 109 1.276 
538. 200 5.  900 12.800 1.145 

31. 000 
10. 000 
10.  000 

268.150 49 2. 770 17.327 
318.700 175 4 .  420 17.  090 
336. 800 150 4.  850 18. 140 

270. 850 
275. 850 
304.800 

5. 000 
L -000 

800 
400 
300 

273 

3. 200 
3 .  100 

179. 272 
207. 607 
215.456 

10. 960 
9. 006 
9. 568 

195. 800 
197. 350 
227. 300 

800 
1. 100 

143. 499 
115. 217 

64. 248 

20. 019 
23. 502 
28. 720 

51. 350 
57. 200 
55.300 

761 
1. 640 
1. 335 

535 
500 

5.  750 
6.400 
6. 800 

365 

43.  489 
41.544 
44. 430 

20. 932 
23. 502 
26. 150 

2. 000 
1. 200 

3. 544 
3.615 
4 .  540 

12. 824 
20.655 
21. 199 

10 

8.346 
21.668 
16.740 

1. 900 
2. 100 
2. 100 

1. 426 
1. 000 
1. 000 

41. 347 
25.717 
42.515 

46.  336 
56.  774 
59.838 

2. 250 
1.900 
1.600 

109. 962 
79. 800 
75.800 

52. 652 47.  835 
59.263 49 .  700 
70. 766 54.600 

40. 073 
52.700 
53.000 

41.385 
52.235 
70. 031 

31.000 
10.000 
10. 000 

19.  198 
25.904 
25.579 

13.000 
10. 500 
11.400 

5.000 
4 .  000 

8.  231 
11. 800 

8.902 
6.506 

4.175. 100 216. 545 1.447. 771 1.343. 093 386. 305 214. 868 6. 511 64.786 16. 368 10. 256 91. 359 162. 614 47.835 149.656 17.133 
3.970. 600 362. 065 1.283. 429 1.139. 866 417. 063 196. 719 8. 575 65. 046 26. 270 23. 768 85.  391 139.063 49.  700 155.339 18 .  306 
3.677. 200 380. 350 1.107. 350 979.485 455.524 149.  368 8.  635 70. 580 26.939 18.840 104. 953 146. 566 54. 600 174.010 

. 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1969 ESTIMATES 

J E T  PROPULSION LABORATORY 

This  p re sen ta t ion  of adminis t ra t ive-opera t ions- type  c o s t  a t  the J e t  Pro- 
pu ls ion  Laboratory i s  f o r  information only and should no t  be con.sidered a 
p a r t  of NASA's FY 1969 Adminis t ra t ive Operations budget estimates. 

Although the p l a n t  and equipment are e n t i r e l y  government-owned, t he  Je t  
Propulsion Laboratory i s  managed and s t a f f e d  by t h e  Ca l i fo rn ia  I n s t i t u t e  of 
Technology uirider a con t r ac t  w i th  NASA. Because i t  i s  a con t r ac to r  ope ra t ion ,  
t h e  cost. of opera t ing  Je t  Propulsion Laboratory i s  funded almost e n t i r e l y  
from the Research and Development appropr ia t ion .  Cost of l e a s i n g  adni inis t ra-  
t i v e  a i r c r a f t  and purchase of passenger motor v e h i c l e s  are funded frcim t h e  
Adminis t ra t ive Operations appropr i a t ion  and are included i n  t h e  NASA Head- 
q u a r t e r s  ' budget. 

MISS I O N  :: 

Under t a sk  o rde r s  i s sued  by NASA, t h e  J e t  Propuls ion Laboratory pcrforms a 
v a r i e t y  of eng:.neering, s c i e n t i f i c ,  and management missions which inc lude: 

1. 1;unair aiid deep-space automated s c i e n t i f i c  missions.  

2 .  :Project management of complete spacec ra f t  systems. 

3 .  Traclting, d a t a  a c q u i s i t i o n ,  da t a  reduct ion  and a n a l y s i s  r e q u i ~ ~ e d  by 
lunar  aiid deep-space f l i g h t s .  

Condii'=t a program of support ing research  and technology. 4 .  

DESCRIPTION: - 
The .Jet Propulsion Laboratory i s  loca ted  i n  Pasadena, C a l i f o r n i a ,  approxi-  

Subsidiary f a c i l i t i e : ;  a r e  l o -  mately 20 m i l e , ;  no r th  of downtown Los Angeles. 
ca t ed  a t  Goldstone, Ca l i fo rn ia  ( t r ack ing  and da ta  a c q u i s i t i o n ) ,  Edwai-ds A i r  
Force Rase i n  I.luroc, C a l i f  o n i i a  ( so l id -p rope l l an t  formulat ion ar.d te : ; t ing)  , 
and T a b l e  Mountain, Ca l i fo rn ia  (open-air t e s t i n g  and astronomy). 

A t  Pasadena, C a l i f o r n i a ,  t he  Je t  Propulsion Laboratory occupies  100.2 
ac res  of  land cof which 145.9 a c r e s  are  owned by NASA and 1 4 . 3  acres itre 
leased .  
from the  Army. A t  Edwards A i r  Force Base, Muroc, C a l i f o r n i a ,  faci1i l : ies  a r e  
loca ted  on land occupied under permit  from the  A i r  Force. 

A t  Goldstone, f a c i l i t i e s  are  loca ted  on land occupied under permit  

The Table 
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Mountain, California, facilities are located on land occupied under permit 
from the Forest Service of the Department of Agriculture. The capital in- 
vestment of Jet Propulsion Laboratory, including work in progress and con- 
tractor-held facilities, as of June 30, 1967, is $148,271,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars in Thousands) 
1968 1969 - - 1967 - 

Authorized Permanent Positions, end of 
year................................ 4,650 4,150 4,150 

Administrative-Type Cost.. ............ $77,734 $77,783 $75,574 
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FISCAL YEAR 1969 ESTIMATES 

CONSOLIDATED SUMMARY 

FOR AERONAUTICAL ACTIVITIES 

(Dol la rs  i n  Mill ions)  
1969 - 1967 -- 1968 - 

OFFICE OF ADVANCED RESEARCH 
-__I- 

AND 'I?ECHNOLOGY --- 
Research and Development: 

Aeronautic.nl Vehicles . . . . . . . . . . . .  ............ 
E1ectronic.s Systems.. ........................ 
Human Fact:or Systems. ........................ 
Basic Research... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Other NASA support  app l i cab le  
t o  aeronaut:ics............o.o................e 

Tota l  ~.~...........O..............O..... 
Construct ion of FacilitiesI.............o.o.... 
Administ .rative Operations.......... ............ 

Tota l  A,eronautical Activities,. . . . . . . . . . .  

Number of d i r  ec  t personnel engaged i n  
aeronaut ics ,  research  and development 
effort..............O.o....O............o~.~. 

$35.9 
4.0 
2.2 
3.6 

$66.8 

2.5 
4.3 

7.8 
$76.9 

7.4 
2.2 
4.8 

45.7 

20.2 

$65.9 

21.0 
48-5 

$135.4 

2,146 

81.4 

20.4 

$101.8 

-- 

3.2 
52.7 

$157 . 7 -- 
PI 

2,270 

91.3 

20.6 

$111.9 

- 
54.5 

$166.4 

2,296 



NATIONAL AERONAUTICS AND SPACE ADMZNISTRATION 

FISCAL YEAR 1969 ESTIMATES 

SUPPORTING RESEARCH AND TECHNOLOGY 
(In thousands of dollars)  

Fiscal Year 
1967 

Fiscal Year 
19 68 

OFFICE OF MANNED SPACE FLIGHT,,,. 

Apollo supporting development,, 

OFFICE OF SPACE SCIENCE AND 
APPLICATIONSo..oooo.*o*****o**o 

Physics and astrononr/...,...... 
Lunar and planetary exploration 
Launch vehicle development..... 
Launch vehicle procurement...,. 
Bioscien~e.o..oo..o.o..ooooeooo 
Space applicafionsoo.o.oo.oo.o. 

OFFICE OF ADVANCED RESEARCH AND 
T E C E I N O I o o o o o o o o o o * o * o o * o * o o o  

Basic research..oOOOOOOOO..o..o 
Space vehicle systems. . , . . ,,. . . , 
Electronics s y s t e m s ~ , ~ . ~ . ~ ~ . . ~ ~  
Human factor systems,, , , , , . , 
Space power and e l ec t r i c  pro- 

pulsion s y s t e m s ~ . ~ . ~ ~ ~ ~ ~ . . ~ ~ ~  
Nuclear r o c ~ e t s o o o o o o . o o O O O O ~ . .  
Chemical propulsionO.,.~..,..~. 
Aeronautical v e h i c l e s . ~ ~ ~ ~ ~ ~ ~ . ~  

OFFICE OF TRACKING AND DATA 
ACQUISI'J!IONooooo..ooooooooooooo 

$27,000 

27,000 

$67,795 

20,365 
22,350 
4,000 

10,050 
11,030 

--- 

$172,315 

21,401 
26,777 
32,302 
14,765 

34,940 
16,506 
16,094 
9,530 

$13, 800 

$280 -9 U 

$32,000 

32,000 

$89 ,9 50 

23,050 
31,800 

4,000 

19,300 

--- 
11,800 

$198,553 

21,465 
30,258 
38,700 
19,385 

35,400 
15,000 

20,545 
17,800 

$12,800 

$333.303 

Fiscal Year 
19 69 

$32,000 

32,000 

$105,800 

25,300 
36,700 

4,000 
16,000 
23,800 

. --- 

$206,430 

22,000 
31,300 
38, goo 
20,200 

35,800 
15,000 

25,430 
1 7 ,  800 

$12,800 

$357.030 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Automatic Data Processing Equipment 
General Statement 

Overall requirements for ADP resources within NASA are still increasing 
but at a slower rate than in preceding years. NASA is now moving heavily 
into its active mission phases which necessitates increased utilization of 
our computers. The major factor in this increase is the extensive use of 
digital computers by our scientists and engineers to achieve success in 
missions. The computer makes possible operation in the hostile outer space 
environment with its requirements for high reliability, extreme precision, 
and rapid decisions. Computation requirements are further increased by the 
in-depth testing, planning, and controlling that must” take place before, 
during, and after launch due to the very low margin for error that can be 
a 1 lowed 

Our uses of computers are divided into two categories. The Category A, 
or general purpose use, includes all the machines that can service multiple 
users. This category includes the large, high speed computing facilities 
within NASA. While it accounts for over two-thirds of the cost of computers 
in NASA, only one-third of the total number of computers are involved. Approx- 
imately one-half of our capacity in this category is used primarily in direct 
support for mission operations. The Category B, or special purpose use, is 
unique to research and development agencies. 
computers which are integrated into an overall system in such a way as to 
make it impracticable to use them for other functions. Some examples of 
these include the computers at tracking sites, automatic checkout systems, 
communications switching, and other data acquisition, analysis, and control 
functions. Although over two-thirds of the number of computers in NASA are 
in Category B, less than one-third of the cost is attributable to this use. 

These are primarily small 

PEQUIREMENTS 

Category A - (General Puroose) 
The main increase in Category A requirements in FY 1969 is for the mission 

independent or true general purpose facilities. 
uses are increasing at the same rate as in previous years, and we expect this 
rate to continue in the future. 
adept at using this tool and more familiar with its possibilities. A s  more 
and more people become trained in the use of computers, utilization increases. 
The problems that can be and are solved are more complex, and greater advances 
are made by- scientists and engineers in their tasks. The digital computer, 
with its greater speed and accuracy, is now being utilized as  a tool for system 
simulation. Previously, only analog computers could serve this function. NASA 
business and record keeping applications are increasing as with all Federal 
agencies. 

Our scientific and engineering 

Our scientists and engineers are becoming more 
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Our mission dependent computer requirements are a l s o  inc reas ing ,  tlut very 
s l i g h t l y .  “lie inc reases  are e n t i r e l y  i n  t h e  d a t a  r educ t ion  area and are 
p r imar i ly  t h e  r e s u l t  of  more complex s p a c e c r a f t  with increased d a t a  communi- 
c a t i o n s  capability and heavy use of our  in-house t e s t i n g  f a c i l i t i e s .  

Cateaorv B -- (!special Purpose) 

Our majoi- ir istrumentation and checkout f a c i l i t i e s  are o p e r a t i o n a l  with 
increased requirements f o r  FY 1969 p r i m a r i l y  f o r  small  a d d i t i o n s  t o  these  
f a c i l i t i e s .  However, w e  m u s t  i n c r e a s e  our  communications switching c a p a b i l i t y  
and our proJect: ope ra t ion  support  equipment. A l s o ,  t h e r e  a re  several  small  
computing sy:;t<:ms r equ i r ed  f o r  s p e c i a l  instrumentat ion f a c i l i t i e s .  

The funding of ADP equipment i s  given i n  t h e  following t ab le s .  A one-l ine 
summary of our  t o t a l  c o s t s  i s  shown below f o r  r e fe rence  purposes ( a l l  d o l l a r  
f i g u r e s  i n  t:housands) : 

1967 1968 

A s  shown, the o v e r a l l  c o s t s  are r e f l e c t i n g  d e c l i n e s  between f i s c a l  years. 
The smal.1 f l u c t u a t i o n s  of lease and purchase d o l l a r s  are p r i m a r i l y  caused by 
minor re-configuring of  systems i n  ou r  conversion t o  t h i r d  generat ion equip- 
ment and t h e  ccntinuous search f o r  t hose  components which prove ,advantageous 
f o r  Government purchase. It should be noted t h a t  t h e  r ise i n  maintenance 
c o s t s  i s ;  causec by ou r  growing c a p i t a l  investment i n  computers, with t h i s  
maintenance cos t  reaching 10% of  ou r  es t imated FY 1969 ADPE funds. P a r t  of 
t h e  purchase c o s t s  i n  FY 1968 and FY 1969 are f o r  procurements made i n  previous 
yea r s ,  where c a p i t a l  investment c o s t s  have been spread ou t  t o  match a c t u a l  
implementation dates .  

NASA has cons t an t ly  s t r e s s e d  b e t t e r  management o f  our  ADP r e sources  a t  t h e  
f i e l d  c e n t e r s  t h a t  w i l l  r e s u l t  i n  h ighe r  u t i l i z a t i o n  of our  equipment with 
t h e  least p o s s i b l e  cost .  We c o n t i n u a l l y  s t r ive  t o  meet ou r  inc reas ing  r equ i r e -  
ments f o r  thi.s v i t a l  ADP resource while  ope ra t ing  w i t h i n  an a u s t e r i t y  environment. 
The accommodation of  t h e  l a r g e  requirements,  coupled with t h e  decreasing o v e r a l l  
ADP equipment c o s t s ,  i s  considered a major accomplishment by NASA. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Summary of Automatic Data Processing Requirements 

FY 1967 - FY 1969 

( In  Thousands of Do l l a r s )  

OFFICE OF MANNED SPACE FLIGHT..... 
Kennedy Space Center............ 
Manned Spacecraf t  Center........ 
Marshall  Space F l i g h t  Center.... 

OFFICE OF SPACE SCIENCE AND 
APPLICATIONS.................... 
Goddard Space F l i g h t  Center.. ... 
J e t  Propuls ion Laboratory....... 
Wallops Station................. 

OFFICE OF ADVANCED RESEARCH AND 
TEC)INOLOGY..........o......o.oe* 
Ames Research Center.,.......... 
E l ec t ron ic s  Research Center...,. 
F l i g h t  Research Center.....,.... 
Langley Research Centero... , . . . .  
Lewis  Research Center........... 
Space Nuclear Propulsion Office.  

FY 1967 

40,031 
4,352 

23,500 
12,179 

30,229 
19,887 
10,157 

185 

10,908 
2 , 360 

350 
136 

7,259 
49 0 
313 

449 
81.617 

EXPLANATORY NOTE 

FY 1968 

36,786 
2,982 

22,714 
11,090 

29,690 
20,010 

9,362 
3 18 

8.481 
2,146 
1,491 

428 

289 
4 12 

673 

75,630 

3,715 

FY 1969 

36,424 
3,194 

23,956 
9,274 

23,238 
15,739 
6,975 

524 

9.480 
3,045 
1 , 000 

334 
4,280 

345 
476 

842 

69,984 

Purchase funds shown i n  t h e  fol lowing t a b l e s  cover p e r i p h e r a l  equipment 
r equ i r ed  to  augment on-board computers as w e l l  as a c q u i s i t i o n  of a d d i t i o n a l  
complete machines; and purchases of complete computers may r e s u l t  i n  i n s t a l l a -  
t i o n  of new machines i n  t h e  same f u t u r e  years.  Therefore,  purchasing 
a c t i v i t y  i n  a given year  does no t  o r d i n a r i l y  r e s u l t  i n  corresponding changes 
i n  t h e  same y e a r ' s  owned inventory of  complete computers. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis  of Automatic Data Processing Equipment 
(In lhousands of  Dollars) 

F i s c a l  Year 1967 

I 

SPACE F L I W  
p n n e d v  SDace Center  

Category A 4,35211 2.50611 1.736 110 669 125 434 110 1,302 --- 1,302 --- 
banned SDacecraft C - h  23.500 7.863 14.618 1.019 18.416 7.847 10.116 453 5.084 16 t+.502 566 

Category B 8,935 7,553 971 411 8,935 7,553 971 411 --_ --_ --- -__ Category A 14,565 310 13,647 608 9,481 294 9,145 42 5,084 16 ‘+,SO2 566 

-u_(mir 12.179 673 11.022 484 7.760 349 7.339 72 4.419 324 3,683 412 
Category A 11.865 673 10,708 484 7,446 349 7,025 72 4,419 324 3.683 412 
Category B 314 --- 314 --- 314 --- 314 --- --_ --- --- -_- 

OMSF TOTAL 40.03 1g l1,042Y27,376 1.613 26.845 8.3 21  17.889 635 10.805 340 , 3,487 978 
Category A 30,78211 3,489u26.091 1,202 17,596 768 16,604 224 10,805 340 ‘3.487 978 
Category B 9,249 7.553 1,285 411 9.249 7,553 1,285 411 --- --- --- --- 

SPACE SCIENCE AND A PPLW- 
B d d a r d  %ace F l igh t  C _ ( ~ F  1 13.30 1 1 2  5 8  - -5.232 250 

Category A 6,663 1,407 4,625 631 1,407 994 --- 413 5,256 413 4,625 218 
Category B 13,224 11,900 678 646 12,585 11,900 71 614 639 --- 607 32 

--- --- --- -- --- J e t  Propuls ion L a b o r a t o r L  10.157 3. 192 6.009 956 10,157 3.192 6,009 956 
Category A 6,451 262 5,696 493 6.451 262 5,696 493 --_ -_ -  --- --- 
Caetgory B 3,706 2.930 313 463 3,706 2,930 313 463 --_ -__  --- --- 

IJalloDs S t a t i o n  185 105 35 45 156 105 6 45 29 --- --- 29 ____~I 

Category A 153 75 35 43 124 75 6 43 29 --- 29 --- - -_ --- --- --- 2 32 30 --- Category B 32 30 --- 2 

OSSAToTAL,-- 30.229 16.604 11,347 2.278 24,305 16.191 6,086 2.028 5,924 413 5,261 250 
Category A 13,267 1,744 10,356 1,167 7.982 1,331 5.702 949 5,285 413 4,654 218 
Category B 16,962 14,860 991 1,111 16,323 14,860 384 1,079 639 --- 607 32 

ADVANCED RESEARCH- 

2 1 1  1 4 2  192 U 
Category A 1,521 192 1,254 75 29 --- 16 13 1,492 192 1,238 62 

839 652 49 138 839 652 49 138 --- _-_ --- _--  Category B 

2 
Category A 151 37 112 2 151 37 112 2 

199 199 --- --- --_ -_-  --- --- Category B 199 199 --- --- 

868 6 2 
TEcHNoLoGy 
&&es Research Genter 

151 37 112 _-- --- g l e c t r o n i c s  Re-C<?ntey 350 236 112 2 199 199 --- __- -__ --- 

--- 19 98 -LA-. 21 
Category A 98 77 --- 21 98 77 --- 21 
Category B 38 19 --- 19 

6 __-  8 1  F l i n h t  Resexch  Center 136 _-_ --- -__ --_ - - - _ - - - - _  -__ 19 38 19 --- 
-lev Reseazch Center 7.2592/ 4.86& 2.274 125 350 215 133 2 6.422 4.158 2.141 122. 

Category A 6,560 4,163 2,274 123 138 5 133 --- 6,422 4,158 2,141 123 --- --- --_ --_ Category B 6 9 9 u  6 9 7 u  --- 2 212 210 --- 2 

Center 490 215 188 87 462 187 18 8 28 28 --- _-- 
Category A 363 88 188 87 --- --- --- _-- 363 88 18: 8:- 

28 28 -__ _-_ 99 gg --- --- Category B 127 127 --- --- 
&ace Nuclear ProDulsion Office 

311 113 313 313 --- _-- _-- -__ _-- --- _-_ -_. ---- 
qBRT TOTAL--- 1 0 , 9 0 8 a  6.25121 4,190 467 1.796 1.113 511 172 8,625 3 . 6 7 9 2  2 L _  4.651 

Category B 1 , 9 0 2 a  1 , 6 9 4 a  49 159 1,316 1,108 49 159 gg gg --- --.. 
Category A 9,006 4,557 4,141 308 48 0 5 462 13 8.526 4,552 3,679 291, 

16 414 121 

AGENCY SUMMARY ____ 81.6172/33,91d43,3 27 4.377 52.946 25.625 24.486 2.835 25,803 5.420 18.841 1.54:: 
Category A 5 3 , 5 d  9,80&41,002 2,696 26,058 2,104 22,768 1,186 25,065 5,321 18,234 1,510 
Category B 2 8 , 1 1 a 2 4 , 1 0 7 2 /  2,325 1,681 26,888 23,521 1,718 1,649 738 99 607 3;! 

HEBWWRTERS 
449 -- --- _-- --- --_ Gatenorv A 449 16 414 19 

y Includes 2,381 purchase of Category A equipment froat CoF appropriat ion.  

y Includes 487 purchase of Category B equipment f r an  CoF appropriat ion.  

2/ Includes t o t a l  of 2 ,868 :funded from CoF appropr i a t ion .  
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NATIONAL AERONAUTICS AND SPACE AWINISTRATION 

Analysis  of A u t m a t i c  Data Processing Equipment 
(In Thousands of Dol la r s )  

F i s c a l  Year 1968 

S-arv A bdmin i s t r a t ive  00- 11 Appropriat ions Research and Develowent 
~&!r.dLmu&& w 0 l x d . h L e a k e u  Qr.u!z 

2.982 1.000 1.548 434 1.782 1.000 348 434 1.200 --- 1.200 --- 
c e c r a f t  Center 22.714 3.644 17.636 1.434 17.354 3.64 4 12.960 750 5.360 --- 4.676 684 

Category A 17.587 103 16,758 726 12,227 103 12,082 42 5,360 --- 4,676 684 
Category B 5,127 3,541 878 708 5.127 3,541 878 708 --- --- _-- _-- 

b r s h a l l  Svace F l inh t  Center 11,090 651 9.997 442 7.112 651 6.239 222 3.978 _-- 58 229 
Category A 10,761 651 9.668 442 6,783 651 5,910 222 3.978 --- 3.758 220 --- -_- _ _ _  _ _ _  Category B 329 --- 329 --- 329 --- 329 --- 

Category A 9,634 904 
Category B 5,456 3,541 1,207 708 5,456 3,541 1.207 708 --- -__ -_- _-- 

--- dd d c 20 1 1 1 1 
Category A 11.008 4,435 5,683 890 5.950 4,435 906 609 5.058 --- 4,777 281 
Category B 9,002 7.209 616 1.177 8,593 7.209 207 1,177 409 --- 409 --- 

_-- --_ --- _-- Je t  Propuls ion Luboratorv 9.362 2.661 5.53 4 1.167 9.362 2.661 5,53 4 1,167 
Category A 5,381 56 4.760 565 5,381 56 4.760 565 --_ --- __- --_ 
Category B 3,981 2,605 774 602 3,981 2,605 774 602 -_- - -_ __ -  -_-  

u l l o ~ s  S t a t i o n  318 162 74 82 288 162 44 82 30 30 -__ 
Category A 166 12 74 80 136 12 44 80 30 --- 30 --- --- 

--- _-- -__ _-- Category B 152 150 --- 2 152 150 --- 2 

29.690 14.467 1 1.907 3.316 24.191 14,467 6.691 3.035 5.497 --- 5.216 281 
Category A 16,555 4,503 10.517 1,535 11.467 4,503 5,710 1,254 5.088 --- 4,807 281 
Category B 13,135 9.964 1,390 1,781 12,726 9.964 981 1,781 409 --- 409 --- 

AND T&HNOLOGY 
@es Research Center 2.146 475 1.468 203 744 475 131 138 1.402 --- 1,337 62  

Category A 1,496 --- 1.410 86 94 --- 73  21  1.402 --- 1,337 65 
Category B 650 475 58 117 650 475 58 117 --- _ _ _  -__ 

--- 173 E lec t ron ic s  Research Center 1.491 1,297 194 --- 1.318 1.297 21  --- 173 --- 
173 --- 1 7 3  --- --- --- --- -_- Category A 173 --- 173 --- --_ _-- -_- --_ Category B 1,318 1,297 21 --- 1.318 1,297 21 --- 

Category A 46 25 --- 2 1  
F l i n h t  Research Center 428 327 56 45 382 302 56 24 46 25 --- 21 

21 

Lannlev Research Center 3.715 327 2.943 445 370 327 --- 43 3,345 --- 2,943 402 

46 25 --- ..-- _ _ _  --- -__ -_- --- --- --_ Category B 382 302 56 24 382 302 56 24 

3,345 --- 2,943 402 --- --_ --- _-- Category A 3,345 --- 2,943 402 --_ --- _-- _-_ 43 Category B 370 327 --- 43 370 327 -_- 
mis Research Cent= 

tefcorv A 289 8 125 156 --- -_- --- --- 289 8 125 156 

Seace Nuclear Propuls ion O f f i c i  --- _-- __- -_- B t e n o r v  A 412 --- 412 --- 412 --- 412 --- 
B R T  TOTAL 8.481 2,434 5.198 849 3.226 2,401 620 205 5,255 33 4.578 644 

Category A 5,761 33 5,063 665 506 --- 485 21  5.255 33 4.578 644 
Category B 2,729 2,401 135 184 2,720 2.401 135 184 _-- _-_ --- --- 

tlEAWUARTERS 
Qte-v A 673 34 --- __- 673 --- 639 __- --- 639 --- 34 

AGENCY S W R Y  75.630 22.196 46,925 6.509 53. 667 22,163 26,858 4.646 21,963 33 20.067 1.861 
Category A 54,319 6,290 44.193 3,836 32.765 6,257 24.535 1,973 21,554 33 19,658 1,863 
Category B 21,311 15,906 2,732 2,673 20,902 15,906 2,323 2,673 409 --- 409 --- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis  of Automatic Data Processing Equipment 
(In lhousands of Dol la r s )  

F i s c a l  Year 1969 

S-arv A l l  Appropriat ions Research and Develoment  Admjlii  s t r a  t i v e  m e r a t  ion% 
E x & P u r c h . L C M g U A  

w- 
gennedv Space Center  

3,194 Carenorv--- 900 1.840 454 1.874 900 520 454 1.320 --- 1.320 - - -  -- 
Manned Spacec+eft Center 23.956 4.35 0 18,142 1.464 18.596 4.350 13.466 780 5.360 --- 4.676 6 84 

12.552 42 5,360 --- 4,676 6n4 
Category B 6.002 4,350 914 738 6,002 4.350 914 738 --- --- --- -._ 

W r s h a l l  Space Fli&&lter 2 274 --- 0 0 --- 2 0 0 3 9 4 --- 3.744 2-Q 
Category A 9.144 --- 8.904 240 5,210 --- 5,160 50 3,934 --- 3,744 190 

Category A 17.954 --- 17.228 726 12,594 --- 

--- --- --- _._ Category B 130 --- 130 --- 130 --- 130 --- 
OMSF TOTA L -- & --- 10 1 9.740 a]& 

Category A 30.292 900 27,972 1.420 19,678 900 18,232 546 10.614 --- 9.740 874 
Categoxy B 6,132 4,350 1.044 738 6,132 4.350 1,044 738 --- --- --- -.._ 

d 
Category A 5,204 6 
Category B 5.282 3,456 534 1.292 4,998 3,456 250 1,292 284 --- 284 -..- 

749 5. 749 5. --- --- --- -..- J e t  R o o u l s i o n  Laborator! 6.975 213 1,013 6.975 213 1.013 
Category A 3,799 5 3,319 475 3.799 5 3,319 475 
Category B 3,176 744 1,894 538 3.176 744 1,894 538 --- --- -__ _..- 

Yallops S t a t  i o n - -  524 300 127 97 494 300 97 97 30 --- 30 _.._ 

-- _- --- --- -__ -..- 

-- 
Category A 207 --- 127 80 177 --- 97 8 0  30 --- 30 -.- 
Category B 317 300 --- 17 317 300 --- 17 --- --_ --- -.- 

--- pssA-- 23.238 7.505 11.753 3.98 0 17.712 7.505 6.235 3.97 2 5.526 ___ 5.518 -Q 
Category A 14,463 3,005 9,325 2,133 9.221 3,005 4.091 2.125 5,242 --- 5,234 8 
Category B 8,775 4,500 2.428 1,847 8,491 4,500 2,144 1,847 284 --- 284 -..- 

dDvANcgD RES- -1m- 
4mes Resear ch Center 3.045 1.330 1.465 250 1.643 1.330 128 185 1.402 --- 1.337 ril 

Category A 1,551 --- 1.465 86 149 --- 128 21  1,402 --- 1,337 65 
Category B 1,494 1,330 --- 164 1,494 1,330 --- 164 

300 _-_ 300 _ _ _  Elec t ron ic s  Uesearck-cer 1,000 700 300 --- 700 700 -_- _-_ 
Category A 300 --- 300 --- 300 --- 300 - - -  
Category B 700 700 --- --- 700 700 --- --- 

--- --- --_ - _ -  
- --- --- _-- __- --- --- --- -._ 
11 

Category A 46 25 --- 21  46 25 --- 2 1  
46 25 --- F l i p h t  Research C e n E L  334 175 112 47 288 150 112 26 

Category B 288 150 112 26 288 150 112 26 
--- --- _-- -_- ---  --- --- -_ -  

Lannlev Research Center 4.280 837 2.943 500 935 837 --_ 98 3.345 __- 2.943 492 
Category A 3,345 --- 2,943 402 3,345 --- 2,943 402 --- --- _ _ _  _ _ _  --- -_- --- __ -  Category B 935 637 --- 98 935 837 --- 98 

*is Researsh Centg: 
189 156 --- --- _-- _-- 345 - = . 1 8 9 I M  345 -_- Gatenorv A___-- 

D a c e  Nuclear P r o p v l ! w  Of f i ce  --- --- --- --_ _- Catenorv A 476 --- 476 --- 476 --- 476 --- 
W T  T W L - -  9.480 3.042 5,485 953 4.042 3.017 7 16 309 5.438 25 4.769 644 

Category A 6,063 25 5,373 665 625 --- 604 21 5,438 25 4.769 664 
Category B 3,417 3,017 112 288 3,417 3,017 112 288 _ _ _  __- _ _ _  _.- 

1 6 0  25 20,g?5 .I BEENCY SuMNAPJ-_- 69,984 15.797 47.06 2 7.125 47.564 15.772 26.227 5.565 22,420 
Category A 51,660 3,930 43,478 4.252 29,524 3,905 22,927 2,692 22.136 25 20,551 1,560 
Category B 18.324 11,867 3,584 2,873 16,040 11,867 3,300 2,873 284 --- 284 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Inventory of  Computers 

EXPLANATORY NOTE 

The inventory of computers i nc ludes  machines on-board a t  t h e  end 01 each 
f i s c a l  year. The owned inventory does not  i nc lude  machines purchased during 
t h e  year  that: were not  y e t  i n s t a l l e d  a t  year-end. It does r e f l e c t  i m t a l l a -  
t i o n  of machine:; purchased i n  p r i o r  yea r s ,  purchases of on-board machines 
previous Ly lmst?d,  and removal of  replaced machines. Therefore,  t h e r e ,  i s  not 
a d i r e c t  corirelation between computer purchases funded i n  a given yeai' and 
changes in t h e  :same y e a r ' s  inventory of purchased computers. 

PEFINITIONS 

Larne r e f e r s  to computers c o s t i n g  $1,500,001 o r  more, 

Medium $450,001 t o  $1,500,000, 

Small $450,0013 o r  less. 

Purchase r e f e r s  t o  equipment t h a t  i s  owned, 

Lease t o  equipment leased and 

denotes a combination of components, some owned, some leased. 

SA 14 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 

June 30, 1967 June 30, 1968 June 30. 1969 
Purchase Pur chase Lease P/L Tota l  Purchase g / L  To ta l  

OFFICE OF MANNED SPACE FLIGHT 

Kennedv Space CenteE 
Q t e g o r v  A Tota l  3 4 3 10 3 2 3 8  3 3 2 8  

Large 1 3 4  1 3 4  1 2 3  
.,-A,.- 1 1 

sa teaorv  B Tota l  2 2 2 - 2  2 - 2  
Large 
Medium 2 - 2  2 - 2  2 - 2  
Small 

5 4 3 12 5 2 3 10 5 3 2 10 
1 _--^ 1 7 6  1 7 I r  1 7 1 

S-rv A & B 

Medim L z 2 z z 1 - 3  
Small 3 3 - 6  3 1 - 4  3 1 - 4  

panned SDacecraft Center 
Catenorv A Tota l  3 21 7 31 4 21 7 32 4 21 7 32 

Medium 2 1 3 6  3 1 3 7  3 1 3 7  
Large 1 8 3 12 1 9 3 13 1 9 3 13 

Catenorv B Tota l  92 5 4 1  01 96 6 4 106 101 6 4 111 
Large - 3 3  2 1 3 6  3 1 3 7  
Medim 21  1 22 23 1 24 25 1 26 
small  7 1  5 - 76 7 1  5 - 76 73 5 - 78 

S m a r v  A & B 95 26 11 132 100 27 11 138 105 27 11 143 
Large 1 8 6 15  3 10 6 19 4 10 6 20 
Medium 23 1 4 28 26 1 4 31 28 1 4 33 
Small 7 1  1 7  1 89 71 16 1 88 73 16 1 90 

Marshall Space F l igh t  Center 
Category A Tota l  8 27 7 42 7 20 7 34 5 8 5 18 

Large 2 3 5  5 3 8  5 1 6  
Medium 3 ' 4  - 7 2 3 - 5  
Small 5 21 4 30 5 12 4 21 5 3 4 12 

Category B Tota l  70 - 70 70 - 70 70 - 70 
I ---" 

8 - 8  8 - 8  8 - 8  
Small 62 - 62 62 - 62 62 62 
Medium 
-. 6s 

27 Summarv A & B 78 7 112 77 20 7 104 75 8 5 88 
Large 2 3 5 5 3 8  5 1 6  
Medium 11 4 15 10 3 - 13 8 - 8  
Small 67 21 4 92 67 12 4 83 67 3 4 74 

Michoud Assembly F a c i l i t y  
Category A Tota l  2 11 - 13 3 10 - 13 2 2 - 4  

Large 1 5 6 2 5 7 1 2 - 3  
Medium 1 1 1 - 1  
Small 1 5 6 1 4 - 5  1 - 1  

Categorv 8 Tota l  8 1 9 8 1 9 8 8 
Large 1 1 2 1 1 - 2  1 1 

Summary A 6 8 10 1 2  22 11 11 - 22 10 2 - 12 
Large 2 6 8 3 6 9 2 2 - 4  
Medium 1 1 2 1 1 2 1 1 
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End of Year Invantory (of  Cmmuters (Continued) 

__ - .June 3L1969 .June 30, 1967 June 30. 1968 
Purchase Lease p/L To ta l  Purchase Lease P L  Total Purchase J/L Tot2& -- - 

OFFICE OF SPACE SCIENCE AM,  
APPLICATIONS 

Goddard Space F l igh t  (entnz 
Greenbelt, @. 

Cateaorv A ro t a l  1 10 15 26 1 7 17 25 1 7 12 20 
_ _ ^ _ _ _ _ _  

1 1 9 11 1 - 11 12 1 - 8 1) - 2 2  - 2 2  - 2 2  

Wddard Space F l i h t  ( en te r  
I n s t i t u t e  f o r  Space : tud:.es 
New York, N. 9. 

Category A ro t a l  1 1 1 1. . ________ 

wddard  Space FlirhtL&:r 

- 96 
Tracking S t a t A o s  

Category B rota1 - - 94 94 - 94 __ 96 L - .  94 
~ _ _  
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End of Year Inventory of Computers (Continued) 

June 30, 1967 June 30, 1968 June 30, 1969 
Purchase Lease P L  Total Purchase Lease P& Totel Purchase Lease PIL Tota l  

OFFICE OF SPACE SCIENCE &jQ 
APPLICATIONS (Cont'd) 

Wallops S ta t ioq  - 1 1  

l a r g e  
Medium - 1 1  - 1 1  1 1 
Sma 11 

Categorv A Tota l  1 1  1 1  

CateiorY B Tota l  2 - 2  3 - 3  4 - 4  
Large 
Medium 
Sma 11 2 - 2  3 - 3  4 - 4  

Sumnarv A h B 2 1 3  3 1 4  4 1 5  
Large 
Medium - 1 1  - 1 1  - 1 1  
Small 2 2 3 - 3  4 - 4  

OFFICE OF ADVANCED RESEARCH ANQ 
TECHNOMGX 

&nes Research Center 
Categorv A Tota l  5 8 2 15  5 4 1 10 5 3 1 9  

Large 1 1 1 - 1  1 1 
Medium 1 1 - 2  1 2 - 3  1 2 - 3  
Small 3 7 2 12 3 2 1 6  3 1 1 5  

Category B Tota l  7 1 - 8  11 1 1 13 14 1 15 
Large 
Medium 1 - 1  1 - 1  1 - 1  
Small 6 1 - 7  10 1 1 12 13 1 14 

Sumnarv A & B 12 9 2 23 16 5 2 23 19 3 2 24 
Large 1 1 1 1 1 - 1  
Medium 2 1 -  3 2 2 - 4  2 2 - 4  
Small 9 6 2 19 13 3 2 18 16 1 2 19 

1 2 3  
Elec t ronics  Research Center 

1 Category A Tota l  1 -  2 2 4  
Large 1 1 1 1 
Medium 
Small 1 -  1 2 1 3 1 1 2  

Category B Total  6 1 - 7  10 - 10 
Large 
Medium 
Small 6 1 -  7 10 - 10 

Summary A 6 B 1 -  1 6 3 2 11 10 1 2 13 

Medium 
Small 1 1 6 3 1 10 10 1 1 12 

Fl ight  Research Center 
Category A To ta l  1 - 1  1 - 1  1 - 1  

Large 
Medium 1 1 1 - 1  1 1 
Small 

I 
Category B To ta l  4 - 4  5 1 - 6  6 1 - 7  

Large 
Medium 
Small 4 - 4  5 1 - 6  6 1 - 7  

Summary A & B 5 - 5  6 1 -  7 7 1 - 8  
Large 
Medium 1 1 1 - 1  1 1 
Small 4 - 4  5 1 - 6  6 1 -  7 
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End of Year Invt,ntory c f  Comvuters (Continued) 

-- June 30, 1967 June 30, 1968 LU 
_I Purchase I_ Lease & Purchase &..g@= J-& Purch.is$ &s a &&!I 

OFFICE OF ADVANCED RESEA,ICH 
~ECHNOLOGX ( C m t  ‘ d )  

1 1 1 1 i 1 -  _ _ - ~  
Space Nuclear I’ropulslon 01 f i c e  

Category A Total 
7 --.” 

HEAIZIUARTEKS 
Category A Tcta l  3 1 4  2 2 4  ___--_ 2 2 4  

AGENCY s u w n y  
58 35 133 16 -_-I_ ___--_ Category A Tota l  40 a 47 189 41 81 50 172 

11 19 19 43 22 26 61 11 ___________ Large----- 2 2  24 57 13 
9 11 2 7  7 _---_ Medium 9 13 10 32 9 12 11 32 

6 1  13 100 19 47 13 79 :SL 30 __ 9 57 Smal1---..--- 20 __ 
13 22 50.5 
1 3 I3 

2 8 58 r?s 2 ___ 8 68 Medium 
S m a l l  350 1; 10 371 389 13 11 413 408 __ 10 11 42‘1 

7 1  61 6313 

4~ ~ _ _ _  1 3  21 426 440 1 7  22 479 Categarv B Total  392 
Large----- 1 -  L 3 5  3 2 3 8  4 -_--_ 

1 8 50 48 41 __ 

Summary A & I3 432 68 615 48 1 98 72 651 506 
23 27 62 16 24 29 69 15  20 22 5;’ 12 - __ ----. 

Large--__-- 11 19 91; 65 ___ ---. 
4 2 L -  I__--. 

Medium 50 ir, 18 a2 57 14 19 90 
Small__---- 370 .- itl 23 471 408 60 24 492 ;io 20 480 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

KENNEDY SPACE CENTER 

Computer Cost (In thousands of dollars) : 

Purchase.............................. 
Lease...........,..................... 
Maintenance........................... 
Total............................... 

Number of Computers (End of Year): 

Purchased............................. 
Leased..........,..................... 
Purchased/Leased ...................... 
Total... ............................ 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

Name of Firm 

ITTIFederal Electric CO. 

FY 1967 

2,506 
1,736 
110 

4,352 

5 
4 

L! 
12 

57 
46 0 

FY 1968 

1,000 
1,548 
434 

2,982 

5 
2 
2 
10 

58 
47 8 

Service Performed 

FY 1969 

9 00 
1,840 
454 

3,194 

5 
3 
2 
10 

58 
458 

System Design, Computer Pro- 
gramming, Operations and 
Maintenance 
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KENNEDY SPACE CENTER 

The bulk of t h e  gene ra l  purpose computer equipment a t  KSC i s  loca ted  i n  
t h e  Cent ra l  Ins t rumenta t ion  F a c i l i t y .  Much of  t h i s  equipment i s  opera ted  
"on-line"' as Elart of t he  count-down and launch c o n t r o l  system f o r  a s i g n i -  
f i c a n t  por t ior .  o f  t h e  t o t a l  ope ra t ing  time, s i n c e  a l l  major space v e h i c l e  
p r o j e c t s  a r e  supported.  

FY 1967 

During, F i s c a l  Year 1967 t h e  GE 635 system i n  t h e  Cent ra l  Ins t rumenta t ion  
F a c i l i t y  w a s  expanded t o  provide c a p a b i l i t y  for suppor t ing  m u l t i p l e  t e s t s ,  
as w e l l  a s  acc.ommodating a p o r t i o n  of t h e  business- type computation workload. 
Purchase of a p a r t  of t h a t  expanded i n s t a l l a t i o n  w a s  made i n  FY 1967 and 
a d d i t i o n a l  po r t ions  a r e  planned f o r  purchase in FY 1968 and FY 1969. 
expanded GE 635 system achieved f u l l  o p e r a t i o n a l  s t a t u s  before  t h e  end of the  
year and two cilder systems, a GE 415 and a GE 235, w e r e  re leased .  

The 

P r i o r  t o  J u l y  31, 1967, KSC had two support  c o n t r a c t o r s  f o r  d a t a  processing.  
Under the  new con t rac t ,  ITT/FEC i s  t h e  s o l e  support  con t r ac to r  and t h i s  change 
is  expected tc) s impl i fy  con t r ac t  adminis t ra t ion .  Growth i n  requirements t o  
support  t he  ope ra t iona l  checkout procedures f o r  t he  spacec ra f t  and launch 
v e h i c l e  Iesultecl  i n  a p lan  to  r ep lace  the  balance of t h e  o l d e r  eqdipment being 
used kor data.  processing.  Se lec t ion  of a s i n g l e  computer t o  r e p l a c e  t h e  
IBM 7010's and 3440 w i l l  be made i n  February with i n s t a l l a t i o n  planned 9 t o  
12 months l a t e r .  

FY 1969 

A l l  launches a t  KSC a r e  supported by gene ra l  s c i e n t i f i c  computation and 
te lemet ry  da t a  reduct ion.  The t o t a l  computer workload i s  responsive t o  t h e  
launch sc:hedu:le. While f u t u r e  changes i n  the  launch schedule  would sha rp ly  
impact ADP wcii:kI.oad, near-term e f f o r t  w i l l  be devoted t o  completing t h e  imple- 
mentation of e x i s t i n g  systems without  any s i g n i f i c a n t  changes i n  hardware 
configuration:;. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

MANNED SPACECRAFT CENTER 

FY 1969 FY 1962 FY 1968 

Computer Cost (In thousands of dollars): 

Purchase.............................. 7,863 
Lease................................. 14,618 
Maintenance........................... 1,019 
Total............................... 23,500 

Dumber of Computers (End of Year): 

Purchased............................. 
Leased................................ 

Total............................... 
PurchasedlLeased... ................... 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

95 
26 
11 
132 
- 

246 
1,363 

3,644 
17,636 
1,434 
22,714 

100 
27 
11 
138 
- 

256 
1,381 

4,350 
18,142 
1,464 

23 , 956 

105 
27 
11 
143 
- 

2 56 
1,381 

Contractor Identification 

Name of Firm 

IBM 

Lockheed Electronics Co. 

Service Performed 

RTCC System Design, Computer 
Programming, Operations, and 
Maintenance 

Programming, Operations, and 
Maintenance 

System Design, Computer 
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A t  MSC th.e C:omputation and Analysis  Divis ion is r e spons ib l e  f o r  a l l  genera l  
purpose computa.tion and da ta  processing.  
t he  ADP e q u i . p e n t  suppor t ing  manned spacec ra f t  miss ions ,  while the Information 
Systems Divis icn  monitors  ADP requirements of a s p e c i a l  purpose na ture .  

F l i g h t  Operations D i r e c t o r a t e  manages 

FY 1967 

During F i s c a l  Year 1967, UNIVAC 1108 computers rep laced  t h e  o l d e r  equipment 
being used f o r  s c i e n t i f i c ,  engineer ing and business- type appl icac ions .  The 
CDC computer i n  t h e  d a t a  reduct ion  complex w a s  upgraded. Three small  computers 
were i n s t a l l e d  a t  remote loca t ions  t o  se rve  as te rmina ls  from t h e  Cent ra l  C o m a -  
pu t e r  Complex, as w e l l  as t o  provide p e r i p h e r a l  support  t o  s tand-alone,  la rge-  
s c a l e  computers a t  each loca t ion .  I n  t h e  Real-Time Computer Complex, conversioin 
t o  IBM 360 systems was completed. 

FY 1968 

Software conversion of t he  newly i n s t a l l e d  UNIVAC equipment is t h e  p r i n c i p a l  
mi les tone  t o  be passed before  f u r t h e r  development i n  the  gene ra l  p u r p x e  computer 
complex can b e  undertaken. The need f o r  an  a d d i t i o n a l  main-frame io  (:he RTCC 
was va l ida t ed  i n  October 1967 and release of  two IBM 360/50's scheduled i n  1968 
w a s  deferred.  Replacement of t h e  CDC computer i n  t h e  da t a  reduct:ion complex is 
being considered.. Two a d d i t i o n a l  spacec ra f t  checkout s t a t i o n s  ( four  ,:omputerr;) 
a r e  planned f o r  purchase i n  F i s c a l  Year 1968. 

FY 1969 

The o r i g i n a l  p lan  t o  use s e v e r a l  small computers t o  c o n t r o l  t h e  Apollo 
f l i g h t  s imula tor  w a s  modified i n  favor  of a s i n g l e  l a rge - sca l e  metchinc?. 
Del ivery of a purchased system i s  a n t i c i p a t e d  i n  FY 1969. 
framesare ex.pected t o  be requi red  i n  t h e  RTCC un le s s  i t  becomes neces:;ary t o  
augment the  ( capab i l i t y  t o  support  mul t i -miss ions .  I n  t h e  general. purljose 
computer comple:~, e f f o r t s  t o  conso l ida t e  e x i s t i n g  c a p a b i l i t y  w i l l  coni:inue. 

No adclitioiial main- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

MARSHALL SPACE FLIGHT CENTER 

FY 1967 

Computer Cost (In thousands of dollars) : 

673 Purchase. ............................. 
Maintenance........................... 484 
Total............................... 12,179 

Lease................................. 11,022 

Number of Computers (End of Year): 

Purchased............................. 
Leased................................ 
Purchased/Leased...................... 
Total............................... 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

Name of Firm 

Computer Sciences Corporation 

LTV Range Systems 

88 
39 
7 
134 

176 
780 

FY 1968 

65 1 
9,997 

442 
11,090 

88 
31 
7 
126 

168 
7 11 

Service Performed 

FY 1969 

9 , 034 
240 

9,274 

85 
10 
5 
100 

168 
7 1 1  

System Design, Computer Pro- 
gramming, Operations and 
Maintenance 

Operation of the Slidell Com- 
putor Off ice* 

*Contractor users perform their own applications programming. 
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MARSHALL SPACE FLIGHT CENTER 

Most MSFC computation requirements are served by two l a rge  cent ra l  computer 
complexes 1oI:at:ed a t  Huntsv i l le ,  Alabama and S l i d e l l ,  Louisiana. I n  add i t ion ,  
t h e r e  a;ce a . Ja r ie ty  of smaller computers d i spersed  throughout t he  re:,earch 
l a b o r a t o r i e s .  

FY 1967 

I n  August: 1966 MSFC cont rac ted  with t h e  UNIVAC Divis ion of Sperry Rand 
Corporation €01: a Third Generation Computer System t o  be i n s t a l l e d  at Hunts- 
v i l l e ,  Alabama and Michoud/Slidell ,  Louisiana. This c e n t r a l i z e d  system was 
scheduled t o  begin i n s t a l l a t i o n  i n  May and June 1967 and extend over a twently- 
four  month per iod  t o  completion, A s  a r e s u l t  of de lays  by t h e  con t r ac to r  i n  
sof tware development, t h e  con t r ac t  was re -negot ia ted  with a seven month s l i p  
i n  t h e  or iginal .  schedule. 

FY 1968 

I n s t a l l a t  ions a t  Hun t sv i l l e  and S l i d e l l  are scheduled t o  begi)? i n  January 
1968. Howevor, t h e  schedule  s l i p  has  postponed release of almost a l l  of t h e  
replaced computers u n t i l  FY 1969. 
i n s t a l l e d  Hclneqwell 1800 i n  J u l y  and rep laced  most of  t h e  leased components 
i n  the  I.BM 7094 system with NASA owned components r e loca ted  from l ang ley  
Research C e n t  er . 

Due t o  t h e  delay,  S l i d e l l  purchased an  

FY 1962 

No major c:omputer a c q u i s i t i o n s  a re  a n t i c i p a t e d  a t  t h i s  t i m e  beyond comple- 
t i o n  of t h e  UNIVAC Third Generation System. Development of t h e  Eu11 potent:ial 
of t h i s  system dominates t h e  f u t u r e  ADP planning a t  MSFC. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

GODDARD SPACE FLIGHT CENTER 

FY 1969 FY 1967 FY 1968 

Computer Cost (In thousands of dollars) : 

Purchase.............................. 13,307 11,644 6 , 456 
Lease................................. 5,303 6 , 299 6,413 
Maintenance........................... 1,277 2,067 2,870 
Total.......,....................... 19.887 20,010 15,739 

Number of Computers (End of Year): 

Purchased............................. 137 155 
Leased................................ 15 10 

28 - 30 Purchased/Leased. ..................... - 
Total..,............ ................ 180 195 

Yumber of Personnel: 

Civil Service......................... 425 407 
Contracting Fifin..................... . 946 1,189 

Contractor Identification 

Name of Firm Service Performed 

CEIR 
Computer Applications, Inc. 

Computer Sciences Corporation 
Computing and Software, Inc. 

IBM 

The Martin Company 
Sperry Rand Corporation (Univac) 

Westinghouse 
Wolf Research and Development Corp. 

159 
9 - 25 

193 

407 
1,220 

Programming 
Programming, Operation and 

Programming 
Data Processing, Operation 

Programming, Analysis, Operation 

Programming 
Programing, Analysis and 

Programming 
Programming 

Maintenance 

and Maintenance 

and Maintenance 

Maintenance 
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GODDARD SPACE FLIGHT CENTER 

GSFC uses  computers ex tens ive ly  i n  support  o f  space sc i ence  researl:h, 
spacec ra f t  f l i g h t  ope ra t ions ,  t r a c k i n g  and te lemetry,  d a t a  r educ t ion  ;and 
a n a l y s i s ,  and communications. Operat ional  r e s p o n s i b l i t y  f o r  t h e  computers 
l i e s  with the func t iona l  groups engaged i n  t h e s e  programs. Over h a l f  o f  
t h e  computers are loca ted  a t  t r a c k i n g  sites around t h e  world. E f f e c t i v e  
Center-wide coordinat ion and review of  a l l  automatic d a t a  processing (ADP) 
equipment and s e r v i c e s ' a r e  achieved through t h e  Deputy A s s i s t a n t  D i rec to r  
f o r  Center AEP and h i s  support ing s t a f f  i n  t h e  Tracking and Data Systlms 
Di rec to ra t e .  

FY 1967 

Major system up-dating continued i n  FY 1967. A second Univac 1108 w a s  
i n s t a l l e d  as a replacement f o r  a Univac 1107 t o  augment t h e  s a t e l l i t e  te lemetry 
da t a  processing f a c i l i t y .  
pending replacement by an IBM 360/91 as planned. 
yea r ,  t h e  f i r s t  IBM 360/75 was added as p a r t  o f  t h e  c e n t r a l  computing f a c i l i -  
t i e s  a t  Greenbelt. To achieve t h e  computing capac i ty  r equ i r ed  during t h i s  
year ,  d e s p i t e  some delays i n  IBM 360 sof tware and hardware, a rent-frlse 
IBM 360/50 was coupled with t h e  IBM 360/65J; and an a d d i t i o n a l  7094 w , i s  a l s o  
furnished r en t - f r ee ,  Small computers were added f o r  d i r e c t  support  oE f l i g h t  
p r o j e c t s ,  t he  ma jo r i ty  being i n s t a l l e d  a t  t r a c k i n g  s i tes  t o  meet P r o j l x t  
Apollo requirements, 

An IBM 360/65J was i n s t a l l e d  on an int:erim b a s i s  
A t  t h e  very end of irhe 

This year marks t h e  completion of t h e  i n s t a l l a t i o n  of  t h e  IBM 360 :systems 
and t h e  phasing-out of a l l  but four  of  t h e  IBM 7094 computers. 
budgetary l i m i t a t i o n s ,  t h e r e  w i l l  be  one less IBM 360 than o r i g i n a l l y  planned, 
An IRM 360/95J w i l l  be i n s t a l l e d  a t  t h e  Goddard I n s t i t u t e  f o r  Spalce Si!:udies 
i n  New York ( C i t y .  
a 360/95, a 360/91 and t w o  360175's. A t h i r d  Univac 494 i s  t o  be add1:d t o  t h e  
NASCOM Communications System t o  provide g r e a t e r  r e l i a b i l i t y  f o r  commui~ication:j, 
p a r t i c u l a r l y  f o r  P r o j e c t  Apollo. 
f o r  a var ie ty  of  p r o j e c t s  i nc lud ing  a d d i t i o n a l  c a p a b i l i t y  f o r  t h e  OAO Control 
Center and spacfecraf t  checkout. 

Due t o  

Other IBM 360's being i n s t a l l e d  t h i s  year a t  C;reenl)elt a re  

A number o f  small computers w i l . 1  be added 

FY 1969 

The t o t a l  nunber o f  computers i s  expected t o  decrease i n  t h i s  f i scc i l  year  
with t h e  f i n a l  t r a n s i t i o n  t o  t h e  IBM 360 systems from t h e  IBM 70914 coriiputers. 
This year  t h e  sof tware t o  provide f u l l  ope ra t ion  of  t h e  IBM 360's a t  ( k e e n b e l t  
as an i n t e g r a t e d  computer complex is scheduled f o r  completion. l'hree 7094 
computers and t h e i r  a s s o c i a t e d  s m a l l  support  computers w i l l  be releasctd. One 
completely purchased 7094 computer w i l l  be r e t a i n e d  t o  support  t h , e  Nai:ional 
Space Science Data Center as planned. 
expected t o  be r equ i r ed  a t  t h e  t r a c k i n g  s t a t i o n s  t o  meet P r o j e c t  Apollo 
requirements . 

Two a d d i t i o n a l  s m a l l  computers are  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

JET PROPULSION LABORATORY 

FY 1967 FY 1968 FY 1969 

Computer Cost (In thousands of dollars): 

Purchase.............................. 3,192 2,661 749 
Lease.,............................... 6,009 5,534 5,213 
Maintenance........................... 956 1,167 1,013 
Total..... .......................... 10,157 9,362 6,975 

&umber of Computers (End of Year): 

Purchased............................. 73 79 

Purchased/Leased. ..................... 15 - 
Leased................................ 12 13 

14 
106 Total............................... 100 

Number of Personnel: 

227 247 
Contracting Firm...................... 27 1 242 
Jet Propulsion Laboratory.. ........... 

86 
11 
11 
108 
- 

244 
235 

Contractor Identification 

Name of Firm Service Performed 

Bendix Field Engineering Corporation 
Computer Communications, Inc. 
Computer Usage Development Corporation Programming 
IBM Programming, System Studies, 

Programatics Programming 
Mauchly-Wood Software Corporation Programing 

Operat ion 
Software Maintenance, Operation 

Off-Site Computation 
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JET PROPULSION LABORATORY 

The Je t  Propulsion Laboratory--a government-owned f a c i l i t y  managed and 
operated by the  C a l i f o r n i a  I n s t i t u t e  of Technology under cont rac t  t o  NASA-- 
i s  involved pr imari ly  i n  NASA’s Lunar and Plane tary  Program, but a l s o  maintains  
a comprehens i v e  program o f  suppor t ing  research  and development. In acldit ion,  
JPL manages t h e  ope ra t ion  of  t h e  Deep Space Network of  Tracking and D i i t a  

Acquis i t ion  s t a t i o n s .  I n  support  of t hese  research  and development ac:t ivit iec; ,  
J P L  makes exten,;ive use of automatic  da t a  processing equipment. 

FY 1967 

A fou r th  computer s t r i n g  w a s  added t o  t h e  Space F l i g h t  Operation F a c i l i t y  
of JPL t h i s  :Eiscal year  t o  provide support  t o  t h e  very a c t i v e  Lunar ar.d 
P lane tary  Progrim of Calendar Year 1967. This year  a l s o  s a w  t h e  a d d i t i o n  
of  a number o €  s m a l l  computers t h a t  were acquired t o  provide direct-  support  
t o  var ious  pro jec ts .  The ma jo r i ty  of t hese  computers were i n s t a l l e d  s t  t h e  
t r ack ing  s i t e s  o r  i n  t h e  labora tory  i n  d i r e c t  support  of t h e  t r ack ing  funct ion.  

FY 1968 

The bulk c):T t h e  ADP equipment a c q u i s i t i o n  during t h i s  f i s c a l  year  involves  
numerous smal.’l purchases a s soc ia t ed  with a gene ra l  upgrading of  clomputing 
and da ta  comniuni.cations handl ing a t  n ine  Deep Space S ta t ions .  FY 1968 w i l l  
see  t h e  e1imi.riation of s e v e r a l  o f  t h e  l a rge  gene ra l  purpose machines o f  t h e  
Space F l igh t  Operation F a c i l i t y .  In  a l l  cases ,  t h e  computers t o  >e removed 
w i l l  be ].eased machines. The reduct ion  i n  t h e  number of  computers i n  t h e  
Space F l igh t  Operation F a c i l i t y  i s  being undertaken t o  match t h e  reduced 
requirements r e s u l t i n g  from t h e  a n t i c i p a t e d  lower l e v e l  of deep space a c t i v i t y ,  

The most s i g n i f i c a n t  a c t i o n  t o  take  p l ace  dur ing  t h i s  f i s c a l  year  w i l l  be 
t h e  completior. o f  t h e  i n s t a l l a t i o n  begun i n  l a t e  FY 1968 of a t h i r d  genera t ion  
computer i n  t h e  S c i e n t i f i c  Computing F a c i l i t y .  This system w i l l  provide 
increased s to rage ,  speed, accuracy, and f l e x i b i l i t y .  It w i l l  r ep t ace  seve ra l  
e x i s t i n g  p ieces  of equipment and w i l l  r e s u l t  i n  a ne t  decrease i n  expeiwes. 
Also,  a c e n t r a l  processor  needed t o  upgrade t h e  t r ack ing  and da ta  handl ing  
c a p a b i l i t y  a t  the  Goldstone Mars s i t e  w i l l  be purchased. FY 1969 w i l l  a l s o  
see  a f u r t h e r  s i g n i f i c a n t  reduct ion  i n  t h e  number of genera l  purpose cimpu- 
t a t i o n  computers. This i s  a t t r i b u t e d  t o  two factors ,  One f a c t o r  i s  tkie 
assumption of some of t h e  support ing func t ions  by t h e  new S c i e n t i f i c  Clmputing 
F a c i l i t y  Computer. The second i s  the  f u r t h e r  decrease i n  t h e  number o €  
computers requi red  by t h e  Space F l i g h t  Operation F a c i l i t y  due t o  t h e  v x y  
pronounced reduct ion  i n  deep space miss ions  t o  be supported. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

WLLOPS STATION 

Computer Cost (In thousands of dollars) : 

Purchase............................. 
Lease................................ 
Maintenance.......................... 
Total.............................. 

Lgmber of Computers (End of Year)-: 

Purchased..........................oo 
Leased............................... 
Purchased/Leased.................. ... 
Total.............................. 

Number of Personnel: 

Civil Service........................ 
Contracting Fi~................~.... 

Contractor Identification 

Name of Firm 

Technitrol Engineering Corporation 
General Electric 
Philco 
Undetermined (in 1969) 

FY 1967 

105 
35 
- 45 
185 

2 

1 
3 

- 
- 

16 
22 

FY 1968 

162 
74 
- 82 
318 

3 

1 
4 

- 
- 

22 
23 

Service Performed 

FY 1969 

3 00 
127 
97 
524 

4 - 
1 
5 
- 

22 
23 

Operation and Data Reduction 
Maintenance 
Programming and Operations 
Programming, Analysis and 
Operations 
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WALLOPS STATION 

The primary function of the automatic data processing operations itt Wallops 
Station is to support the launch facilities for sounding rockets and certain 
small satellites. In addition, Wallops Station provides data proces:;ing 
support to ia wide variety of programs in the fields of scientific re:;earch, 
vehicle testing, and the testing of flight hardware. To accomplish 1.hose 
tasks computers are required for such specific purposes as: pre-fli1;ht 
studies to determine orbital characteristics and environmental effec1.s on 
payloads under static and dynamic conditions, plotting trajectories, computing 
orbits, and tracking and data reduction required in the launching of approxi- 
mately ,300 :;lmnding rockets per year. 

FY 1967 

During F'I 1!367 the capability of the existing RCA 4101 computer w m  expanded 
by the ;acquisition of a high speed printer. 

Two computer purchases are scheduled for FY 1968. A small desk tclp comput:er 
to be acquired for installation in early FY 1969 will provide a meam for 
ballistic wind determinations at remote launch sites for range safetjr purposes. 
The other canputer to be acquired will become an integral part of thc mobile 
range s y s t e m  arid will be used to support sounding rocket launches. 

The I>urchiast? of a Pulse Code Modulation (PCM) Decommutation Systenl is 
planned in I T  1!969. This machine, to be installed early in Fiscal Year 
1970, will provide Wallops with the capability of handling PCM Telemetry 
data. 
accuracies and reliabilities than are now available in the analog sys terns. 

'The use of this coding technique is desirable to achieve greater system 

:SA 30 
2811-276 0 - ti8 I ?  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

AMES RESEARCH CENTER 

FY 1967 FY 1968 FY 1969 

Computer Cost (In thousands of dollars): 

Purchase.............................. 844 47 5 1,330 
Lease................................. 1,303 1,468 1,465 

Total............................... 2,360 2,146 3,045 
Maintenance........................... 2 13 203 250 

Number of Computers (End of Yeark: 

Purchased............................. 
Leased................................ 
Purchased/Leased.. .................... 
Total............................... 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

Name of Firm 

Computer Sciences Corporation 

IBM, Federal Sys. Division 
Informatics, Inc. 
Computer Usage Corporation 
Massey Temporary Services 

12 16 
9 5 

2 2 
23 23 

- - 

62 60 
42 59 

Service Performed 

19 
3 
2 
24 
- 

65 
62 

Scientific Programming and 
Analysis and Administrative 
Applications 

Scientific Programming 
Scientific Programming 
Computer Operators 
Keypunching 
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AMES RESEARCH CENTER 

ARC u t i l i z e s  ADP equipment f o r  research  i n  t h e  phys ica l  sc iences ,  ;pace 
sc iences ,  and l i f e  sc iences ,  and f o r  experimental  da t a  reduct ion  and analysis .  
Small s c a l e  s p e c i a l  purpose computers are used f o r  monitoring antl conc ro l l i ng  
experiments i n  real-time, and f o r  a i r c r a f t l s p a c e c r a f t  s imula t ion  s tud ie s .  
New ADP requirements a r e  con t inua l ly  developing from areas of researcli  i n v o l w d  
i n  t h e o r e t i c a l  and labora tory  work as new knowledge i s  gained antl adv.anced 
techniques are developed. 

FY 1967 

Ames u t i l i z e s  an  IBM 7094 DCS system f o r  s c i e n t i f i c  and engineerin;:  comput,;i- 
t i o n  requirements. The DCS, inc luding  remote access u n i t s  s t r a t e g i c a l l y  
loca ted  about t h e  Center,  provides  a d d i t i o n a l  computational suppoi t: t o  t he  
genera l  s c i e n t i f i c  user.  
mental  da t a  from space sc ience  p r o j e c t s  inc luding  O W ,  AIMP, OSO, ISI;;, l i f e  
sc ience  labs ,  wind tunnel  work, and Bioscience and Pioneer p ro jec t s .  During 
t h i s  year ,  p lans  were formulated t o  provide increased  capac i ty  am: adci i t ional  
c a p a b i l i t y  by mlDdifying and augmenting t h e  DCS system. 

The H800/200 system is used f o r  reduct ion  of exper i -  

FY 1968 

ADP requ i rnen t s  i n  support  of b a s i c  s c i e n t i f i c  and engineering stuclies i n  
a l l  a r e a s  of research w i l l  cont inue t o  c o n s t i t u t e  t h e  major compLter z ic t iv i ty  
a t  t h e  Ames Research Center and t h e  growth r a t e  i s  expected t o  increa:;e during 
FY 1968. Data reduct ion requirements w i l l  remain r e l a t i v e l y  cons tan t  as t h e  
development of more soph i s t i ca t ed  da ta  c o l l e c t i o n  techniques w i l l  com1,ensate 
f o r  increase:; i n  da t a  volume. Consol idat ion of a l l  Admin i s t r a t i t e  Martagement 
Reporting Sy:jtans on t h e  IBM 7094 DCS w i l l  be completed t h i s  year and t h e  
IRM 1401 admini , ; t ra t ive computer system re leased .  Phase I of  the  Cenl ra l  
F a c i l i t y  replacement p lan  t o  provide t h e  genera l  s c i e n t i f i c  user  with increased 
capac i ty  i s  :jcheduled f o r  January 1968. 

FY 1969 

A gradual  increase  i s  a n t i c i p a t e d  f o r  t h e  S c i e n t i f i c  and Engineeri1.g ADP 
workload as :I r e s u l t  of increased  usage by research  personnel  i n  suppclrt of 
genera l  :;cien t i f i c  and p r o j e c t  app l i ca t ions .  

The da ta  m d u c t i o n  workload i s  expected t o  remain r e l a t i v e l y  constant .  
During FY 196'3 Imes p lans  t o  complete requirements s t u d i e s  t o  provide f o r  
replacement o E  t h e i r  c e n t r a l  ADP f a c i l i t i e s .  Their  planning i s  t o  prcv ide  
t h e  capac i ty  ;and c a p a b i l i t y  t o  consol ida te  func t ions  c u r r e n t l y  being I'erfonnecl 
on t h e  Cent ra l  F a c i l i t y  and t o  provide t h e  means t o  handle a c l a s s  of real-  
t i m e  problems which cur ren t  l y  r e q u i r e  dedicated systems. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREXENTS 

ELECTRONICS RESEARCH CENTER 

FY 1967 FY 1968 FY 1969 

Computer Cost (In thousands of dollars): 

Purchase-............................. 
Lease................................. 
Maintenance........................... 
Totale.............................. 

Number of Computers (End of Year): 

Purchased............................. 
Leased................................ 

Total............................... 
Purchased/Leased.... .................. 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

Name of Firm 

Wolf Research and Development, Inc. 
LTV Aerospace 
Computer Applications, Inc. 
Research Calculations, Inc. 

2 36 1,297 7 00 
112 194 300 --- e-- 2 - 
350 1,491 1,000 

1 
- 
1 

6 
3 
2 

11 
- 

19 2 1  
40 86 

Service Performed 

10 
1 
2 

13 
- 

28 
122 

Numerical Analysis 
Programming 
Programming 
Operation and Data Reduction 
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ELECTRONICS RESEARCH CENTER 

ADP requi.irenients a t  ERC are p r imar i ly  f o r  computations i n  t h e  development 
of improved performance and r e l i a b i l i t y  of e l e c t r o n i c  components and systems 
used i n  t h e  i ieronaut ical  and space programs, Applicat ions inc lude  t h e  s o l u t i o n  
of a broad range of s c i e n t i f i c  and engineer ing problems such as t r a j e c t o r y  
a n a l y s i s  , power s p e c t r a l  a n a l y s i s ,  and l a r g e  ma t r ix  inversion.  

FY 1967 

During FK 1967 ERC u t i l i z e d  a v a i l a b l e  ADP f a c i l i t i e s  i n  t h e  Bostorl area; 
and a NASA owned Univac 418 computer t r a n s f e r r e d  from GSFC w a s  i n s t a l l e d  t o  
provide an j-ncreased d a t a  communications c a p a b i l i t y  for remote acces: t o  t h e  
l a r g e  s c a l e  gene ra l  purpose ADP f a c i l i t i e s  a t  t h e  Manned Spacecraf t  ( e n t e r ,  

FY 1968 

The Centczc's i nc reas ing  requirements f o r  s c i e n t i f i c  and t e c h n i c a l  computa- 
t i o n s  c a p a b i l i t y  are  expected t o  exceed a f u l l  s h i f t  of  equ iva len t  l a r g e  
s c a l e  computer time by mid FY 1968. To meet t h e  immediate needs, ER(: p l ans  
t o  i n s t a l l  ii NASA owned IBM 7094 system during t h e  t h i r d  q u a r t e r  of IlY 1968. 
The Center a l so  plans to  i n s t a l l  several s m a l l  scale s p e c i a l  computex s required 
f o r  hybrid-:; imulation a p p l i c a t i o n s ,  experiment sequence c o n t r o l ,  and real-time 
da ta  a c q u i s i t i o n .  

FY 1969 

New requirements are expected t o  include s u b s t a n t i a l  i n c r e a s e s  i n  d a t a  
reduct ion ami a n a l y s i s ,  and d i g i t a l  simulation. It i s  expected t h a t  t h e  
IBM 7094 w i  11 meet gene ra l  purpose computation requirements through I'Y 1970. 
Addit ional  :ma 11 s c a l e  s p e c i a l  purpose computers w i l l  be i n s t a l l e d  fclr experi-  
ment contro 1 arid real- t ime d a t a  c o l l e c t i o n .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

FLIGHT RESEARCH CENTER 

FY 1967 FY 1968 FY 1969 

Computer Cost (In thousands of dollars): 

Purchase.............................. 96 327 175 
Lease................................. --- 56 112 

45 - 47 Maintenance........................... - 40 - 
Total............................... 136 428 334 

Number of Computers (End of Year): 

Purchased............................. 
Leased................................ 
PurchasedlLeased ...................... 
Total................................ 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

Name of Firm 

General Electric 

Telecomputing Services 

IBM 
North American 

5 - 6 
1 

19 19 
18 31 

Service Performed 

7 
1 

19 
30 

Operations, Key Punching, Data 
Preparation and Maintenance 

Biomedical Programming and 
Analysis 

Maintenance 
B-70 Data Reduction 
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FLIGHT RESEARCH CENTER 

ADP equipnent i s  u t i l i z e d  a t  FRC f o r  t es t  d a t a  r educ t ion ,  s c i e n t i i i c  and 
engineer ing computations, and f l i g h t  s imulators .  The requirements slipport 
gene ra l  a e r o n a u t i c a l  r e sea rch  programs i n  conjunct ion with t e s t i n g  pliases of 
t h e  L i f t i n g  Body, Supersonic Transport ,  hypersonic r e sea rch ,  ramjet ] ) ropuls io~n,  
and d e l t a  wing s tud ie s .  The Center i s  i n s t a l l i n g  new and improked ti-acking 
f a c i l i t  Les and improved d a t a  c o l l e c t i o n  f a c i l i t i e s ,  r e s u l t i n g  i r  <an mcreasetl  
d a t a  refduct i m  and a n a l y s i s  requirement. 

FY 1967 

FRC u t i l i z e s  an IBM 360/40 system f o r  gene ra l  purpose ADP requirements. The 
system was i2Kpanded i n  FY 1967 t o  provide increased memory capac i ty  2nd i s  now 
i n  ope ra t ion  i n  excess of  t h r e e  s h i f t s .  The Center u t i l i z e s  Category B computers 
as f l i g h t  s i inulators ,  and f o r  data a c q u i s i t i o n .  

FY 1968 

New requ:irements r e s u l t  from increased emphasis on propulsion resc!arch, 
from t h e  ramjee and d e l t a  wing s t u d i e s ,  and from b i o m e d i c a l  f l i g h t  (lata 
c o l l e c t  ion. The Center i s  i n s t a l l i n g  improved high p r e c i s i o n  r ada r  !:racking 
f a c i l i t i e s  1313 provide f o r  r ea l - t ime  range t r ack ing  d a t a  c o l l e c t i o n  aIid t r a n s -  
mission t o  t h e  c e n t r a l  ADP f a c i l i t i e s .  

FY 1969 

FRC expects  t o  continue u t i l i z i n g  t h e i r  IBM 360/40 i n  a continuout; around- 
the-clock operat ion.  The Center p l ans  t o  augment t h e i r  e x i s t i n g  spec:ial purpose 
computers t o  m e e t  increased requirements f o r  f l i g h t  simulation. FRC has  completed 
prel iminary planning f o r  i nc lud ing  d i g i t a l  s imu la t ion  as a p a r t  of' tlle gene ra l  
purpose ADP workload. Major problem areas inc lude  t h e  need f o r  fu r t l l e r  deve:lop- 
ment of  sof tware t o  enable t h e  Center t o  implement t h i s  concept. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

LANGLEY RESEARCH CENTEB 

FY 1967 FY 1968 FY 1969 

Computer Cost (In thousands of dollars).: 

Purchase.............................. 4,860 32 7 
Lease................................. 2,274 2,943 
Maintenance............................ 125 445 
Total............................... 7,259 3,715 

Number of Computers (End of Year): 

Purchased............................. 8 9 
Leased................................ 4 2 
PurchasedILeased......... - 
Total............................... 12 11 

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

Number of Personnel: 

Civil Service......................... 132 139 
Contracting Firm...................... 50 103 

Contractor Identification 

Name of Firm Service Perfomed 

Hampton Institute 
Hayes International Corporation 
Computing and Software, Inc. 

Control Data Corporation 
IEM 

8 37 
2,943 
500 
4,280 

12 
2 -- 
14 

142 
113 

Readout and Data Preparation 
Adm. Keypunch and Programming 
Scientific Computer Operation, 
Key Punching and Programming 

Computer Maintenance 
Computer Maintenance 
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LANGLEY RESEARCH CENTER 

ADP requi.i-enients a t  Langley are p r i m a r i l y  f o r  a n a l y t i c a l  and engineering 
s t u d i e s  i n  t h e  Space F l i g h t  and Aeronaut ical  Research Programs. Requirements 
include simu:.ation of  aerospace systems as app l i ed  t o  t h e  Lunar O r b i t e r  
and Landing Approach (LOLA) P r o j e c t ,  Launch Vehicle Control,  and Extra Vehicular 
A c t i v i t i e s  (:ICVP,). D i g i t a l  s imu la t ion  i s  needed t o  provide t h e  necessary 
accuracy, f 1 -ex ib i l i t y ,  and s o p h i s t i c a t e d  func t ion  gene ra to r s  t h a t  car not be 
achieved using analog equipment. Addit ional  requirements include acalysi: ;  
of  composite s t r u c t u r e s  and s t u d i e s  of  dynamic systems, and r e f l e c t  clemands 
f o r  increased computational speeds,  l a r g e ,  f a s t  bulk memory, and g r e a t e r  
p r e c i s  ion.  

FY 1967 

Langley fi; i n s t a l l i n g  a very l a r g e  c e n t r a l  ADP f a c i l i t y  designed t o  en- 
compass t h e i r  wide range of  requirements,  including d i g i t a l  simulaticin of  
aerospace systems. The c e n t r a l  f a c i l i t y  i nc ludes  CDC 6000 s e r i e s  coniputers, 
w i th  a l l  p e r i p h e r a l  components, 1/0 equipment and bulk memory, groupchd i n  a 
common "pool" and a v a i l a b l e  f o r  use by any of t h e  computers on a shai.ed bas i s .  
Langley i s  implementing new and improved r e sea rch  t e s t i n g  f a c i l i t i e s  r e s u l t i n g  
i n  l a r g e  q u a n t i t i e s  of more s i g n i f i c a n t  data.  The new, t h i r d  general i o n  ADP 
equipment provides f o r  an improved turn-around t i m e  and t h e  r equ i r ed  f l e x i b i l i t y  
f o r  d a t a  reduct ion and a n a l y s i s .  

FY 1968 

F u l l  implementation of d i g i t a l  s imulat ion a p p l i c a t i o n s  p rev ious ly  planned 
f o r  t h i s  f i s c a l  year  w i l l  be delayed as a r e s u l t  of delays i n  t h e  i n ; t a l l a t i o n  
schedule. D i g i t a l  s imulat ion i s  now accomplished on a l i m i t e d  s c a l e ,  but i s  
expected t o  r e f l e c t  a s i g n i f i c a n t l y  g r e a t e r  impact on t h e  t o t a l  requtrements 
as implementation proceeds over t h e  next few years.  Langley p l ans  t o  r e l e a s e  
t h e  remaining 7094 DCS system during FY 1968. Five a d d i t i o n a l  XBM 1050 remote 
access  consoles w i l l  be i n s t a l l e d  i n  conjunct ion with the  gene ra l  purpose f a c i  L- 
i t i e s .  Two small s c a l e  s p e c i a l  purpose computers w i l l  be i n s t a l l e d  to provi.de 
f o r  r ea l - t i t r e  d a t a  a c q u i s i t i o n  and display.  

Langley p l ans  t o  i n s t a l l  a l a r g e  capac i ty  magnetic co re  memory t o  f a c i l i t a t e  
sharing, of high speed bulk memory between t h e  CDC computers and t o  provide i n t e r -  
connection between t h e  computers. This conf igu ra t ion  w i l l  provide a c a p a b i l i t y  
f o r  mult i -processor  ope ra t ion ,  but  w i l l  r e q u i r e  major emphasis on t h e  development 
of software and o p e r a t i o n a l  procedures. 
s c a l e  s p e c i a l  purpose computers f o r  on - l ine  d a t a  c o l l e c t i o n ,  quick look a n a l y s i s  
and d i sp lay :  and t o  provide f o r  feedback c o n t r o l  app l i ca t ions .  

Langley p l ans  to  i n s t a l l .  t h r e e  small 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

LEWIS RESEARCH CENTER 

FY 1967 FY 1968 FY 1969 

Computer Cost (In thousands of dollars): 

Purchase............................... 
Lease................................. 
Maintenance........................... 
Total............................... 

&umber of Computers (End of Year): 

Purchased............................. 
Leased................................ 
Purchased/Leased. ..................... 
Total............................... 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

Name of Firm 

IBM 

2 15 
188 
- 87 
490 

7 
1 

156 
5 

8 
125 
LZL 
28 9 

14 
1 

156 
5 

Service Performed 

Maintenance 

--- 
189 
156 
345 

14 
1 

156 
5 
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LEWIS RESEARCH CENTER 

The L e w i s  Research Center u t i l i z e s  ADP equipment f o r  s c i e n t i f i c / e i g i n e e r i n g  
computations and f o r  d a t a  r educ t ion  from t h e  r e sea rch  and t e s t i n g  f a c i l i t i e s .  
ADP requirements a re  r e l a t e d  d i r e c t l y  t o  t h e  center’s primary func t ion ,  
research and development of  techniques f o r  advanced propuls ion and s.)ace power 
generation. S c i e n t i f i c  and engineer ing work inc ludes  b a s i c  as we11 app l i ed  
r e sea rch ,  ranging from b a s i c  h e a t  t r a n s f e r  c a l c u l a t i o n s  t o  trajt!ctor:r  calculai- 
t i o n s  and o t h e r  elements of mission ana lys i s .  Data r educ t ion  inc1udl.s t es t  
r e s u l t s  f r an  wind tunne l s ,  space environment f a c i l i t i e s ,  and o t h e r  s-)ecializced 
experimental  f a c i l i t i e s  such as t h e  f u l l  scale non-nuclear Nerva and tes t  
s t ands  used f o r  t h e  s tudy of engine c o n t r o l  dynamics. 

FY 1967 

Increased ADP requirements a t  LeRC have been p r i m a r i l y  i n  t h e  areii of datit 
reduction. A major p o r t i o n  of t h e  d a t a  r educ t ion  workload w a s  trans1:erred t o  
t h e  newly i n s t a l l e d  IBM 360/67 system. Lewis  cont inues t o  u t i l i z e  tlieir 
IBM 7094 DCS s y s t e m  t o  m e e t  p a r t  of  t h e  d a t a  r educ t ion  workload requ:i.rements,, 
The Center uses an IBM 1401 f o r  business  d a t a  processing. An IEii 16:!0 locatcs!d 
a t  t h e  Plum Brook S t a t i o n  i s  used f o r  both t e c h n i c a l  and business  apl)licatioi!is. 

FY 1968 

ADP requirements a t  Lewis  cont inue t o  be about equa l ly  divided be1:ween 
s c i e n t i f i c / e n g i n e e r i n g  computations and test d a t a  reduction. 
cons t ruc t ing  new t e s t i n g  f a c i l i t i e s  i n  conjunct ion with t h e  renewed tmphasis 
on supersonic  t r anspor t  and hypersonic engines,  and advanced n u c l e a r , ’ e l e c t r i c  
engine s t u d i e s ,  L e w i s  p lans  t o  i n s t a l l  a NASA owned IBM 7094 DCS sy::tem a v a i l a b l e  
f o r  t r a n s f e r  f-tom Goddard Space F l i g h t  Center during FY 1968. This :;ystem wit11 
be used €or processing the  longer a n a l y s i s  and d a t a  r educ t ion  probleris, al lowing 
t h e  p r e s e n t l y  i n s t a l l e d  DCS system t o  be used f o r  s c i e n t i f i c  a p p l i c a l i o n s ,  and 
f o r  f a s t e r  turn-around time f o r  s h o r t e r  problems. 

The Ceiiter is  

FY 1969 

L e w i s  Re:; eaicch Center expects  t h e i r  ADP workload requirements t o  i.ncrease i n  
t h e  area of  d a t a  reduct ion and f o r  s c i e n t i f i c / e n g i n e e r i n g  computatioris. 
are  planning t o  i n s t a l l  remote i n q u i r y  s t a t i o n s  and g raph ic  d i s p l a y  t in i t s  a t  
major fiaCilitit2s throughout t h e  Center,  and t o  provide remote access  t o  t h e  
c e n t r a l  ADP f a c i l i t i e s .  New d a t a  r educ t ion  workloads are an t i c ipa t e t l  as a 
r e s u l t  of op2r;ition of  new f a c i l i t i e s ,  including t h e  space power f a c i l i t y  and 
t h e  V/STOL txst stand. Lewis i s  cont inuing t o  develop new technique: f o r  
monitoring o E  tests and f o r  c e n t r a l i z e d  c o l l e c t i o n  o f  test  data .  Thjs w i l l  
a l s o  r e s u l t  in increased d a t a  flow t o  t h e  c e n t r a l  d a t a  processing f a c i l i t y  
and an .increased requirement f o r  d a t a  reduction. 

They 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

SPACE NUCLEAR PROPULSION OFFICE 

FY 1968 FY 1969 FY 1967 

Computer Cost (In thousands of dollars): 

Purchase.............................. 
Lease................................. 
Maintenance.,......................... 
Total............................... 

Number of Computers (End of Year): 

Purchased...............e............. 
Leased................................ 
Purchased/Leased. ..................... 
Total............... ................ 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

Name of Firm 

Pan American World Airways, Inc. 

3 13 
- 
313 

1 

-- -- 
22 22 

Service Performed 

Programming Analysis and 
Operat ion 

476 --- - 
476 

1 
- 
1 

-- 
22 
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SPACE NUCLEAR PROPULSION OFFICE 

The Space Nuclear Propulsion Of f i ce  (SNPO) Nuclear Rocket D e w  lopinent 
S t a t ion  (NRDS), Nevada, uses  ADP equipment f o r  d a t a  r educ t ion  from engine 
t e s t  s t ands ,  and f o r  engineer ing a n a l y s i s  of  test r e s u l t s .  The major t es t  
p r o j e c t s  are' PHOEBUS - t e s t i n g  of  advanced nuclear  rocke t  r e a c t o r s ,  snd 
NERVA - t e s t i n g  rocket r e a c t o r s  and engines. S c i e n t i f i c  and engineer ing work 
inc ludes  computations i n  f l u i d  dynamics, r e a c t o r  decay h e a t ,  f u e l  element 
weight l o s s  and r a d i a t i o n  dose p red ic t ions .  Adminis t ra t ive support  includes 
monitoring c.ata and c o n t r o l  channels t o  gene ra t e  work o r d e r s  r equ i r ed  f o r  
s t a t u s  modif icat ions and to  maintain t h e  channel d a t a  logs. Work. o r d e r s  and 
miscellaneous i n s t r u c t i o n  r e p o r t s  are  i s sued  d a i l y ,  semi-weekly, and weekly., 
Cost accounting and inventory c o n t r o l  are c u r r e n t l y  a p a r t  of t h e  ADP busj.ne:;s 
appl icat ion:  and r e q u i r e  weekly, semimonthly,  monthly and quarlserly repor t s . .  

FY 1962 

SNPCl u t i l i z e s  a CDC 3200 computer located a t  t h e  NRDS f o r  gene ra l  purpose 
computer recuirements.  S p e c i a l l y  designed magnetic t ape  u n i t s  are i n t e r f a c e d  
with t h e  r e sea rch  and t e s t i n g  f a c i l i t i e s  f o r  on - l ine  d a t a  recording. The 
recorded tapes  a r e  used f o r  d i r e c t  i npu t  t o  t h e  gene ra l  purpose ADP f a c i l i t i e s .  
The C e n t e r  i s  eva lua t ing  a l t e r n a t i v e  methods f o r  improving d a t a  a c q u i s i t i o n .  

FY 1968 

ADP requirements are expected t o  i n c r e a s e  during FY 1968, r e q u i r i n g  t h r e e -  
s h i f t  ope ra t ion  on t h e  CDC 3200 system. New ADP developments w i l l  c en te r  
p r imar i ly  around improved and more s o p h i s t i c a t e d  d a t a  c o l l e c t i o n  devices f o r  
d i r e c t  input t o  t h e  c e n t r a l  processor.  Add i t iona l  requirements w i l l  include 
some type of d i s p l a y - i n t e r r o g a t i o n  f o r  quick look, r e s u l t i n g  i.n improved u t i  l i -  
z a t i o n  of tl-e c e n t r a l  computer. 

FY 1969 

SNPCl i s  consider ing up-grading t h e i r  CDC 3200 t o  a more powe:cful system. 
Major requirements are  t o  provide a more powerful c e n t r a l  processor ,  t o  
i nco rpc ra t e  multi-programming c a p a b i l i t y ,  and t o  provide a l a r g e  capac i ty  
on-l ine disk. s torage.  Addit ional  p e r i p h e r a l  equipment w i l l  be included t o  
provide for inproved da ta  flow from t h e  engine tes t  f a c i l i t i e s  :(I t h e  c e n t r a l  
d a t a  pr oces s i n g  f a c i  l it  i e  s . 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIRWSNTS 

HEADQUARTERS 

FY 1967 FY 1968 FY 1969 

Computer Cost (In thousands of dollars) : 

Purchase.............................. 
Lease................................. 
Maintenance........................... 
Total............................... 

Number of Computers (End of Year): 

Purchased............................. 
Leased................................ 

Total............................... 
Purchased/Leased... ................... 

Number of Personnel: 

Civil Service......................... 
Contracting Firm.o.................... 

Contractor Identification 

Name of Firm 

Documentation, Inc. (Leasco) 

16 
4 14 
- 19 
449 

3 
1 
4 
- 

16 
81 

6 39 

67 3 
34 

- 
2 
2 
4 
- 

17 
84 

Service Performed 

808 

842 
A 

- 
2 
2 
4 
- 

17 
84 

System Design, Programming and 
Operations 
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Under Headquarters cognizance are:  (1) an IBM 1410 operated by tlie 
Management Information Systems Divis ion  serv ing  NASA Headquarters a d n i n i s t r a -  
t i v e  requirements;  (2) a s m a l l  computer opera ted  by t h e  Western Support 
Off ice  f o r  genera l  admin i s t r a t ive  a p p l i c a t i o n s ;  and (3)  two computer; i n  t he  
Washington area  operated by Documentation, Inc. (Leasco) under EL Tecl~nology 
U t i l i z a t i o n  con t r ac t  i n  support  of t echn ica l  information r e t r i e v a l  f i inct ions,  

FY 1967 

Increas ing  admin i s t r a t ive  a p p l i c a t i o n s  requi red  a n  expansion of tlie 
IBM 1410. 
p r i n t e r .  With t h e  phase ou t  of  t h e  Gemini program, a leased I B N  1620 
support ing t h e  program w a s  re leased.  An NCR 500 computer w a s  i r is ta l lbed a t  
t h e  Western Support Office.  

Capacity was augmented by a d d i t i o n a l  s to rage  and a high sl)eed 

FY 1968 

The pro jec ted  admin i s t r a t ive  workload a t  t h e  Headquarters cannot 1)e 
adequately handled by t h e  IBM 1410, even with t h e  planned augmentation by 
an  a d d i t i o n a l  processor  a v a i l a b l e  as excess from GSA during t h i s  yea].. A 
comprehensive s tudy of workload i s  underway t o  determine a l o g i c a l  course 
o f a c t ion. 

Budget r e s t : r i c t ions  have forced a severe  cutback i n  WSO operation::. It 
i s  the re fo re  expected t h a t  t h e  NCR 500 w i l l  have t o  be r e l eased  and i.ts 
func t ions  t r a n s f e r r e d  t o  Headquarters d e s p i t e  t h e  r e s u l t i n g  l i m i t a t i o n s  on 
s e r v i c e  which can be provided t o  NASA personnel  i n  t h e  Los Angeles ai.ea. 

FY 1969 

During F'I 1!369 t h e  IBM 1410 w i l l  probably be rep laced  by equipment b e t t e r  
s u i t e d  t o  serv tng  t h e  t o t a l  Headquarters ADP needs. Firm p lans  cannclt be 
formulated p r i o r  t o  completion of t h e  cu r ren t  requirements study. Ncl major 
add i t ions  air13 expected t o  the  Leasco i n s t a l l a t i o n  during t h i s  time f i  ame. 
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