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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND PROGRAM MANAGEMENT 

- GENERAZ. STATEMENT 

The Research and Program Management a p p r o p r i a t i o n  inc ludes  funding :Eor re- 
search  i n  Government l a b o r a t o r i e s ,  management of programs, and o t h e r  iactivitict?s 
of t h e  Nat ional  Aeronaut ics  and Space Adminis t ra t ion .  P r i n c i p a l l y ,  i t  is 
intended t o  : 

Provide thje c i v i l  service s t a f f  necessary  f o r  in-house r e s e a r c h ,  and 
t o  plan,  manage, and suppor t  t h e  Research and Development programs. 

Provide o t h e r  e lements  of o p e r a t i o n a l  c a p a b i l i t y  t o  t h e  l a b o r a t o r i e s  
and f a c € l i t i e s  such as l o g i s t i c s  suppor t ,  (travel and t r a n s p o r t a t i o n ,  
mainten#ance, and ope ra t ion  of f a c i l i t i e s ) ,  and t e c h n i c a l  and admln- 
i s t r a t i v e  support .  

The f o l l o w h g  t a b l e  summarizes t h e  d i s t r i b u t i o n  of t h e  Research and Program 
Management alppropriation by i n s t a l l a t i o n :  

SUMMARY OF OBLIGATIONS BY INSTALLATION 

MANNED SPACE Ez:CGHT ............. --- 
John F. Kennedy Space Cen te r ,  

NASA........................ 
Manned Spaoecraf t Center .  ..... 
Marshal l  Space F l i g h t  Center . .  

SPACE SCIENCE -- AND APPLICATIONS. - 

Goddard Space F l i g h t  Center .  . 
Wallops S t i l  t ion.  ............. 

F i s c a l  Year 
19 70 

$329,836,000 

97,582,000 
106,561,000 
125,693,000 

$96,140,000 

86,452,000 
9,688,000 

F i s c a l  Year F i s c a l  Year 
1972 -- 1971 

$348,807,000 - $332,005,000 

97,246,000 95 ,559,000 
109,113,000 106 ,;!55,000 
142,448,000 130,1.91,000 

$101,268,000 $100 ,:126,000 

91,194,000 90, :!99 , 000 
10,074,000 10,027,000 

SUM 1 



F i s c a l  Year F i s c a l  Year F i s c a l  Year 
19 70 19 7 1  L972 

ADVANCED RESEARCH -- AND TECHNOLOGY - $213,044,000 $203,795,000 $205,338,000 

Ames Research Center. . . . . . . . . .  37,602,000 39,899,000 39 ,719,000 
E l e c t r o n i c s  Research Center . . .  19,106,000 --- --- 
F l i g h t  Research Center . . . . . . . .  10,308,000 10,895,000 10,974,000 
Langley Research Center . . . . . . .  69,851,000 73,388,000 74,191,000 
L e w i s  Research Center . .  . . . . . . . 73,895,000 77,094,000 77,866,000 
Space Nuclear Systems Of f i ce . .  2,282,000 2,519,000 2,588,000 

SUPPORTING OPERATIONS -- 

NASA Headquarters..  . . . . . . . . . . . $63,158,000 $64,563,000 -, $59,681,000 

T O T f i . . . . . . . . . . . . . . . . . . . . . . .  $702,178,000 $718,433,000 $697,350,000 
I 

I n s t a l l a t i o n s  are under t h e  management d i r e c t i o n  of t h e  Assoc ia t e  Admini- 
s t r a t o r  having primary r e s p o n s i b i l i t y  f o r  t h e  r e sea rch  and development pro- 
grams conducted a t  t h e  i n s t a l l a t i o n .  The Assoc ia te  Adminis t ra tor  f o r  Manned 
Space F l i g h t  i s  r e spons ib l e  f o r  t h e  Kennedy Space Center ,  Manned Spacec ra f t  
Center ,  and Marshall  Space F l i g h t  Center ;  the  Assoc ia t e  Administratoi: f o r  
Space Science and App l i ca t ions  is r e s p o n s i b l e  f o r  t h e  Goddard Space IFlight 
Center and Wallops S t a t i o n ;  and t h e  Assoc ia te  Adminis t ra tor  f o r  Advanced 
Research and Technology is r e s p o n s i b l e  f o r  t h e  Ames Research Center ,  F l i g h t  
Research Center, Langley Research Center ,  Lewis  Research Center ,  and t h e  
Space Nuclear Systems Of f i ce .  The Assoc ia t e  Adminis t ra tor  f o r  Organization 
and Management acts as t h e  i n s t i t u t i o n a l  d i r e c t o r  f o r  NASA Headquarters .  

The Research and Program Management a p p r o p r i a t i o n  r e q u e s t  may be 
ca tegor ized  i n t o  f i v e  f u n c t i o n a l  areas, as fol lows:  

1. --- Personnel  and Rela ted  Costs  are comprised of salaries and b e n e f i t s  
f o r  c i v i l  slervfce personnel ,  over  70% of whom are t e c h n i c a l ,  and f o r  personnel  
of o t h e r  government agencies  d e t a i l e d  t o  NASA. Costs  i n  t h i s  ca tegory  a l s o  
inc lude  sup,por t i n g  personnel  c o s t s  ; i .e., t h e  c o s t s  of moving expenses 
(as provided b y  l aw) ,  r e c r u i t i n g  and personnel  i n v e s t i g a t i o n  s e r v i c e ;  pro- 
vided by thle C f v i l  Se rv ice  Commission, and personnel  t r a i n i n g .  
f u n c t i o n a l  category accounts  f o r  76% of t h e  Research and Program Management 
appropriatilon. 

This  

2. ---- Trave l  i nc ludes  t h e  c o s t  of t r a n s p o r t a t i o n ,  per  diem, and rcilated 
expenses of travel r equ i r ed  f o r  d i r e c t i o n ,  coord ina t ion ,  and management of 
r e sea rch  anld dlevelopment and c o n s t r u c t i o n  of f a c i l i t i e s  program activities ; 



f o r  c o n t r a c t  management and f l i g h t  mission suppor t ;  f o r  overseas  travel t o  
launch and t r a c k i n g  sites; and f o r  travel t o  meetings and t e c h n i c a l  seminars,  

3. --- F a c i l i t i e s  Serv ices  inc ludes  t h e  c o s t  of maintenance and r e l a t e d  
s e r v i c e s ,  c u s t o d i a l  services-, minor c o n s t r u c t i o n ,  f a c i l i t y  o p e r a t i o n s ,  and 
f o r  range ope ra t ions  a t  t h e  John F. Kennedy Space Center ,  NASA. 

4. --- Technical  Services inc ludes  t h e  c o s t  of automatic  d a t a  process ing ,  
i n s t i t u t i o n a l  engineer ing  s e r v i c e s ,  t h e  d isseminat ion  of s c i e n t i f i c  and 
t e c h n i c a l  in format ion  der ived  from t h e  va r ious  R&D programs, anti educa t iona l  
i n fo rma t iona l  program activit ies.  

5. --- Adminis t ra t ive  Support i nc ludes  t h e  c o s t  of communications; admin- 
i s t r a t i v e  p r i n t i n g ;  a d m i n i s t r a t i v e  s u p p l i e s ,  gene ra l  purpose materials and 
equipment; t r a n s p o r t a t i o n  suppor t ;  and o t h e r  support  a c t i v i t i e s .  

The fol lowing summary t a b l e  i n d i c a t e s  t h e  d i s t r i b u t i o n  of t h e  t o t a l  appro- 
p r i a t i o n  requirements  by f u n c t i o n a l  ca tegory :  

F i s c a l  Year F i s c a l  Year 
Funct ion -- 19 70 19 7 1  

Personnel  and r e l a t e d  c o s t s .  $529,448,000 $535,962,000 
Trave l . . . . . . . . . . . . . . . . . . . . . .  15,195,000 17,946,000 
F a c i l i t i e s  s e rv i ces . . . . . . . . .  82,980,000 90,176,000 
Technical  s e r v i c e s . . . . . . . . . .  35,983,000 33,654,000 
Adminis t ra t ive  suppor t  ...... 38,572,000 40,695,000 

Tota l . . . . . . . . . . . . . . . . . . . . .  $702,178,000 $718,433,000 

F i s c a l  Year 
19 72 

$S30,9 16,000 
17,041,000 
78,527,000 
31,2165,000 

---- 

- 39 ,581,000 

$69 7,3 50,000 

- 1971 OPERATING BUDGET 

The budget r eques t  f o r  1971 f o r  Research and Program Management wa,s 
$692,300,000. 
t h e  appropr i a t ions  enacted are $678,725,000, a r educ t ion  of $13,575,1300 
from t h e  amount reques ted .  The i n i t i a l  NASA ope ra t ing  budget f o r  1971 
w a s  developed t o  conform to t he  lower l e v e l  of funding by reducing pier- 
sonnel  and r e l a t e d  c o s t s  of $9,000,000 t o  conform t o  t h e  l i m i t a t i o n  Ln 
t he  Author iza t ion  A c t ,  and t h e  ba lance ,  $4,575,000, from a l l  o t h e r  c o s t s .  
I n  o rde r  t o  o p e r a t e  w i t h i n  t h e  l i m i t a t i o n  on expendi tures  f o r  personinel 
and r e l a t e d  c o s t s ,  i t  w a s  necessary  t o  reduce c i v i l  s e r v i c e  employmeint 
by 700 above t h a t  a l r eady  planned i n  t h e  budget. This  r educ t ion  w a s  
accomplished by conducting a reduct ion-in-force (RIF) a t  a l l  major 
c e n t e r s ,  except  Goddard, i n  t h e  summer of 1970. I n  ca r ry ing  ou t  t h e  
RIF, 570 employees were sepa ra t ed  i n v o l u n t a r i l y ,  and 350 p o s i t i o n s  wiere 

The amount au tho r i zed  by t h e  Congress is $683,300,000 and 
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abol i shed  as they became vacant  through vo lun ta ry  s e p a r a t i o n s .  
t h e  RIF r e s u l t e d  i n  over  450 secondary adverse  a c t i o n s ,  i nc lud ing  changes 
t o  lower grade  and reassignments  wi thout  change i n  grade. 
RIF involved n e a r l y  1,500 personnel  a c t i o n s .  

'fn adldition, 

I n  summary, t h e  

The i n i t i a l  ope ra t ing  budget w a s  f u r t h e r  ad jus t ed  as fo l lows:  

(1)  The Appropriat ion A c t  i nc ludes  a p rov i s ion  which makes $10,000,000 
of t h e  reduced Research and Program Management appropr i a t ion  availablie on ly  
f o r  "...use a t  t h e  M i s s i s s i p p i  T e s t  F a c i l i t y / S l i d e l l  Computer Complex and 
a t  o t h e r  NASA f a c i l i t i e s  which can accommodate e a r t h  environmental  s t u d i e s  
t o  f u r n i s h ,  on a non-reimbursable b a s i s ,  b a s i c  i n s t i t u t i o n a l  and t e c h n i c a l  
services t o  Federa l  agencies ,  r e s i d e n t  at t h e  complexes, i n  p u r s u i t  of 
space and environmental  missions."  Since t h e  NASA 1971 budget r e q u e s t  
was based on reducing t h e  NASA e f f o r t  and manpower a t  MTF/Slidell  t o  a 
minimum standby mode wi th  t h e  completion of t h e  Sa turn  V test program, 
t h e  funding of such services t o  o t h e r  Federa l  agencies  r e s i d i n g  a t  t h e s e  
l o c a t i o n s  can only  be covered by a reprogramming a c t i o n .  

(2) Pay cotsts i n  1971 w i l l  be $29,854,000 more than planned because of 
pay l e g i s l a t i o n  enacted i n  A p r i l  1970 (PL 91-207 and PL 91-231). 
funds f o r  t h e s e  c o s t s  have been inc luded  i n  a government-wide supplemental 
appropr i a t ioa  r eques t .  

The 

(3) The inc reased  c o s t  of t h e  government's c o n t r i b u t i o n  f o r  employees 
h e a l t h  insurance ,  $1,316,000, w a s  absorbed w i t h i n  t h e  reduced appropr i a t ion  
level. 

(4) An amount of $146,000 was t r a n s f e r r e d  t o  t h e  General S e r v i c e s  
Adminis t ra t ion  f o r  t h e  o p e r a t i o n  of a f i l m  depos i to ry  and d i s t r i h u t i o i a  c e n t e r .  

In summary, t h e  changes from t h e  budget r e q u e s t  which l e d  t o  t h e  cu r ren t  
ope ra t ing  budget are: 

197 1 Budget Request 
Adjustments t o  meet 
Congressional  Action: 

Decreases : ----- 
-- Reduction i n  Personnel  and 

Rela ted  Costs $-9,000,000 

-- E.eduction i n  o the r  
c o s t s  

S u b t o t a l ,  1971 Appropriat ion 

$692,300,000 

-13,575,000 

-4,575,000 --.- 

$678,725,000 

SUM 4 



$+39,85ri ,000 

-.- Provis ion  of i n s t i t u t i o n a l  and 
t e c h n i c a l  services a t  MTF/Slidell 
r e q u i r e d  by t h e  Appropriat ion 
A c t  $+lo ,000,000 

--- Piay i n c r e a s e s  (PL 91-207 and 
PL 91-231) +29,854,000 

Sub t o t a l  $718,579,000 

-146,000 -- T r a n s f e r  t o  GSA 

T o t i 1  It971 Operating P lan  

1972 BUDGET ESTIMATE - 
The fol lowing table d i s t r i b u t e s  c i v i l  service p o s i t i o n s  by 

NUMBER OF PERSONNEL POSITIONS 

MANNED SPACE: FLIGHT.................... ---- 
John F. Kennedy Space Center ,  NASA.. . 
Manned Spa!c:ec:raf t Center..  ........... 
Marshal l  Space F l i g h t  Center. .  ....... 

SPACE SCIENCE: -I A N D  APPLICATIONS......... -. 

Goddard Spalce F l i g h t  Center. .  ........ 
Wallops Station.. . . . . . . . . . . . . . . . . . . . .  

ADVANCED RESEARCH AND TECHNOLOGY....... -- - 
Ames Research Center  ................. 
E l e c t r o n i c s  Research Center.......... 
F l i g h t  Research Center............... 
Langley Research Center.............. 
L e w i s  Research Center................ 
Space Nuclear Systems Office... . . . . . .  

FY 1970 

13,030 

2,779 
4,249 
6,002 

4,900 

4,412 
488 

11,294 

1,972 
600 
535 

3,872 
4,201 

114 

N 1971 

12,605 

2,681 
4,120 
5,804 

4,900 

4,412 
488 

10,448 

1,922 

535 
3,790 
4,087 

114 

--- 

- $718,433,000 
--.- 

i n s  ta l1a . t  i o n  : 

FY 1972 

-- 11,986 

2,544 
3,935 
5,507 

1.- 4 649 

4,187 
462 

2- 9 915 

1,824 

5138 
3,5'>6 
3 , 8'79 

1138 

.-- 

-.-- 

SUM 5 



FY 1970 

SUPPORTING i3PERATIONS -- 

FY 1971 FY 19 72 -.- 

................... 1 1100 

....... 28 350 

NASA Headlquarters 2,126 1,897 1- 

TOTAL P E W E N T  -- POSITIONS.. 31,350 29,850 2- 

2 :boo ---- POSITIONS OTHER THAN PERMANENT.. 2,094 2,300 1- 

30 650 --1= TOTAL P O S I r I O N S . . . . . . . . . . . . . . . . . . .  --- 33,444 32,150 

The 1972 budget provides  f o r  a f u r t h e r  reduct ion  of 1,500 i n  NASA'ei 
permanent ernployment t o  a new level of 28,350. This reduct ion  w i l l  hrfng 
t h e  t o t a l  reduct ions i n  f i l l e d  permanent pos i t i ons  t o  6,791 from t h e  peak 
NASA employment reached i n  J u l y  1967, and r ep resen t s  t h e  lowest employ- 
ment level :3 Lnce 1963. 

The reduct ion  of 1,500, about 5%, w i l l  be  app l i ed  uniformly t o  each 
i n s t a l l a t i o n .  Although t h i s  reduct ion  w i l l  be accomplished by a t t r i l t i o n  
t o  t h e  m a x i m u m  ex ten t  poss ib l e ,  i t  appears  t h a t  involuntary  sepa ra t ions  
by RIF procedures w i l l  be necessary a t  most i n s t a l l a t i o n s  t o  achieve the  
f u l l  reduct ion.  Where RIF's are requi red ,  they are planned t o  be  can- 
p l e t ed  by October 1, 1971. 

The plan,  by i n s t a l l a t i o n ,  t o  achieve the  June 30, 1972 employment 
level is as follows: 

Center Reduction 

Kennedy 
Manned 
Marsh a1 1 
Goddard 
Wallops 
Ames 
F l i g h t  
Langley 
Lewis 
SNSO 
Headquarters 

137 
185 
29 7 
225 

26 
98 
27 

19 4 
208 

6 
97 

To t a l  1,500 



NATItXAL AERONAUTICS AND SPACE ADUINISTRATILN 

FISCAL YEAR 1972 ESTIlUIES 

RESEARCH AND PROGUM MlAGEWNT 

FUNCTION 

Personnel 

1910 

1971 

1972 

Travel 

1970 

197i 

1972 

F a c i l i t i e s  
Ser"iCeS 

1970 

1971 

1972 

Technical 
services 

1970 

1971 

1972 

- 
'Toza, 
NASA 

$529.448 

535.962 

530,916 

15.195 

ii.446 

17.061 

82.980 

90,176 

78.527 

15.983 

31.654 

31.265 

Adrinfs tra t i v z  

i 3n.572 

1971 40.695 

- 
m a c o r s i  
OnSP 

8229.473 

234.610 

230,088 

6,638 

7.816 

7.334 

55,435 

65.446 

54,330 

16,298 

16,077 

16.179 

21,992 

24,838 

35.581 1 23,874 

Total  _. 
1970 1 702.178 i 329,836 

1971 ! 718,433 ' 348,807 

1972 i 697.150 I 332.005 i 

. P. Kennedy Wanned Marshall 
pace icnrer ,  SpaLrL,.ii SPlLC F::&i 

NASA c e n t e r  c e n t e r  

$47.518 $78.871 

48,271 80,796 

47,659 78,654 

687 3.648 

)It 4,246 

760 4.074 

38.981 9.408 

36.874 9.107 

16.314 8,604 

811 6.949 

986 7.117 

986 7,121 

9.583 7.685 

10.205 7,647 

9.840 7.602 

97.582 106.561 

97.246 109.113 

$103.084 

105.563 

101.775 

2.303 

2,660 

2.500 

7,044 

19,465 

9,412 

8.538 

7.774 

8,072 

4,724 

6.986 

6.412 

125.693 

142.448 

95,559 106,255 130.191 

- .-.-.. 

$76,377 

81.944 

82,119 

2.186 

.. 7 7 1  

2.571 

6,677 

6.230 

6.212 

6.159 

5.768 

4,164 

4,541 

4.611 

4.860 

96,140 

101,268 

DISTRIBL?TICH OF OBLIGATItXS BY FUNCIILN 
BY INSTALLATILN 

(Thousands of dollars) 

Codderd . ̂ _ ^ ^  PI.̂,.. " " ~ - - ~ "  
c e n t e r  s t a t i m  

$69,911 

75,034 

75.104 

2.038 

2,572 

2,372 

4.659 

4,100 

4,300 

6,207 

5,616 

4.211 

3,615 

3,772 

4.012 

86.452 

91,194 

$6.464 

6.910 

6.915 

148 

2 4 :  

199 
.. 

2.018 

1.910 

1,912 

152 

152 

- 
Sbtclt l l  

OAR1 

180.591 

175,808 

177.405 

3.502 

L.191 

4.115 

20,488 

17.622 

17.648 

1.975 

614 

151 , 599 

1 
906 ~ 6,488 

841 ' 5.560 

828 ~ 5.571 

I 

9,688 213.044 
I 

10.074 ~ 203.795 

100,326 I 90.299 10.027 I 205.338 

A l e s  E l e c t r o n i c s  Plight Lmngley Levis Space Nuclear 
c s e e r r h  I-*-.rrh P..r.rrh I ) r i r i r r h  R r i e a r r h  Syatcma 
c e n t e r  c e n t e r  c e n t e r  c e n t e r  c e n t e r  office 

$11.865 

31.656 

33.346 

698 

905 

866 

3,768 

4,201 

4.174 

240 

122 

122 

1,031 

1.013 

1,011 

37.b02 

39.899 

19,719 

$8.507 

9.025 

9.064 

185 

?20 

220 

1.247 

1.351 

1.381 

83 

68 

51 

286 

231 

256 

10.308 

10.895 

$59,341 

62.172 

63.029 

l,lb8 

1 , w  

1.816 

5.666 

5,656 

5,596 

160 

352 

352 

1.316 

3.416 

3,398 

69.8,1 

73.388 

$64.982 $2.091 

68.616 2,319 

69,575 2.391 

94 1 185 

1,075 194 

1.017 196 

6,805 4 

6.412 - -_  
6.297 - - _  

937 - - -  
899 I 

905 I 

73.895 2,282 

77.094 2.519 

10.974 74.191 77.866 2.588 

leadquarter 

$43.007 

43,580 

41.104 

2.869 

3.226 

3,0?rl 

380 

878 

137 

11.151 

11.195 

9,923 

5.551 

5.684 

5.276 

63.158 

64.561 

59.681 



NATIOVAL AERONAUTICS AND SPACE ADMNISTRATION 

FISCAL YEAR 1972 ESTIHATES 

RESEARCH AND PROGRAM MANAGEMENT 

DISTRIBUTION OF OBLICATICNS BY OBJECT CLASSIFICATION 
BY FUNCTIOW 

(Thousands of D o l l a r s )  

T o t a l  1 I 
NASA Per sonne l  T rave l  Object  C las s1  f i c a  t j  on I- -- 

F a c i l i t i e s  Techn ica l  Admin i s t r a t i . .  
S e r v i c e s  S e r v i c e s  ~ Support  

I F i s c a l  Year 1972 

3,289 
1,022 

28 
74 

Personnel  compensation 
Pe r sonne l  b e n e f i t s  
B e n e f i t s  f o r  former p e r s m n e l  
T rave l  6 t r a n s p o r t a t ' o n  3f pe r sons  
T r a n s p o r t a t i o n  of t h  ngs  
Rent ,  conmunicat ions and u t i l i t i e s  
P r i n t i n g  and reproduc tie, 
Other s e r v i c e s  
Supp l i e s  and ma te r i a  s 

Lands and s t r u c t u r e s  
Gran t s ,  s u b s l d i e s  and L o i t r i b u t i o n s  

~ Equipment 

1 Insu rance  c l a ims  and indemni t i e s  

_ _ _  1,080 _ _ _  
_ _ _  1,022 _ _ -  

_ - -  _ _ _  _ _ _  _ - -  _ _ _  _ - _  , 

T o t a l s  I- I F i s c a l  Year 1971 

Personnel  compensa t i o n  
Personnel  b e n e f i t s  
B e n e f i t s  f o r  former )personnel 
T rave l  6 t r a n s p o r t a t l o n  of  persons 
T r a n s p o r t a t i o n  of  t h i n g s  
Rent ,  :onmunicat ions,  and utilities 
P r i n t i n g  and reprodur . t ion 
i ) thc r  s e r v i c e s  
Supp l i e s  and m a t e r i a l s  
Equl pmen t 
Lands and s t r u c t u r e s  
Gran t s ,  s u b s i d i e s  an,4 c o n t r i b u t i o n s  
Insu rance  c l a i m s  and indemni t i e s  

T o t a l s  I- I F i s c a l  Year 19i2 

Personnel  compensat i m  
Personnel  b e n e f i t s  
B e n e f i t s  for  former personnel  
T rave l  h t r a n s p o r t s c i o n  of persons 
T r a n s p o r t a t i o n  of t h ings  
Rent ,  camnun ica t io r s .  and u t i l i t i e s  
P r i n t i n g  and r ep -ocur t i cn  
Other s e r v i l  ek 
Supo l i e s  and m a t e r i a l s  
Equlpmen t 
Lands and s l r u c t u r ~ s  
Gran t s ,  s u b s i d i e s  6ind c o n t r i b u t i o n s  
Insu rance  c l a i m s  and i ndenmi t i e s  

T o t a l s  
I 

490,123 
40, h h 3  

1,780 
19.7 a0 

42,648 
5,681 

97,446 
12,824 
2,265 
1.391 

51 

3 , 8 0 2  

490,123 
40,663 

I ,  780 
220 
566 
.__ _ _ _  

2,610 _ _ _  
_ _ -  
__. _ _ _  

_ - -  
80 

10,825 
i 00 

23,188 
367 
i 23 
._- _ _ _  
... 

3 5 ,983 

718,433 535,962 17,946 90,176 

~ 

484,074 
41,440 
2,036 

18,961 
3,651 

41,043 
5,173 

85,629 
12,495 
1,776 
986 

5 1  
35 

697,350 

-- - 

33,054 

530.916 I 17.061 I 78.527 I 31.265 

_ _ -  
- - -  

1,685 
2.985 

12,973 
4,681 
7,728 
6.932 
1,486 

28 
- - -  

74 . 
38.572 

_ _ _  
- _ -  

I ,  584 
3.151 
13,660 
4.912 
9,720 
6,433 
1.149 _ _ -  

5 1  

35 ., 

40,695 

_ - -  _ _ _  _ -_  
1.672 
3.067 
13,564 
4,526 

6,249 
966 

5 1  

9.451 

_ _ _  
35 I 

39.581 

SUM 8 
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lUnONAL AERONAUTICS AND SPACE AXMINISTRATION 

FISCAL YEAR 1972 ESTIMATES 

RESEARCH AND PROGRAU HANAGEEIENT 

-- ANALYSIS OF REQUIREMENTS FOR COVERNHENT-OWNED 
PASSENCER-CARRYING MOTOR VEHICLES 

The a p p r o p r i a t i o n  language provides  f o r  t h e  a c q u i s i t i o n  of t h i r t y - f i v e  
passenger  motor v e h i c l e s ,  for replacement purposes only, A l l  v e h i c l e s  f o r  
replacement rri1.1 meet t h e  c r t t e r i a  e s t a b l i s h e d  by t h e  General  Se rv ices  
Adminis t ra t ion  f o r  replacement of v e h i c l e c  due t o  age or mileage,  or both 
of t hese  fac t:orse 

A summary a n a l y s i s  of i nven to ry  t r a n s a c t i o n s  by type of v e h i c l e  i n  FY 1972 
is as fOl l0~61 :  

Xedium Other S t a t i o n  Ambu- 
Total Sedans Sedans Wagons I lances Buses - 

Planned f lee t : ,  J u l y  1, 1971 178 - 59 92 12 15 

Number of d i s p o s a l s  planned: -35 - -8 -2M - -3 

To be rep laced  by ano the r  
v e h i c l e  t Y P . . e e e o e * o e e .  (t) fi iw _o* U I r )  

Planned f l e e t ,  June 30, - 66 12  15 85 = - - = = 1972, e e e e e 0 e e e 178 - 
* Seven s t a t i o n  wagon d i s p o s a l s  w i l l  be rep laced  wi th  "Other Sedans." 

SrnI 10 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

PERSONNEL 

Cha.nge 
i n  1972 - .-- 19 70 19 71  19 72 

Personnel.. ......... $529,448,000 $535,962,000 $530,916,000 $-5,046,000 

DESCRIPTION: - 

The e s t i m a t e  f o r  personnel and r e l a t e d  c o s t s  inc ludes  the r egu la r  pay, over- 
t i m e ,  ho l iday ,  Sunday, and nightwork d i f f e r e n t i a l  pay of NASA personnel  i n  
permanent, temporary, part-t ime, and i n t e r m i t t e n t  p o s i t i o n s ,  and the cost  of 
m i l i t a r y  personnel and personnel  of o t h e r  agencies d e t a i l e d  to  NASA. 
includes the  Government's con t r ibu t ion  t o  t h e  C i v i l  Serv ice  Retirement Fund 
f o r  permanent employees, t he  con t r ibu t ion  t o  s o c i a l  s e c u r i t y  f o r  o t h e r  than 
permanent employees, t h e  Government's sha re  of t h e  c o s t  of employees' l i f e  
insurance and h e a l t h  b e n e f i t s ,  i ncen t ive  awards, and the c o s t  of seveirance 
pay. The estimate provides f o r  t he  c o s t  of t r a v e l  t o  i n i t i a l  duty st-iation, 
and t r a v e l  and shipment of household goods f o r  t r a n s f e r r e d  employees. Reim- 
bursement t o  t h e  Civi l  Service Commission f o r  s e c u r i t y  i n v e s t i g a t i o n s  and 
payments t o  o ther  agencies and non-Government i n s t i t u t i o n s  f o r  personnel  
t r a i n i n g  are a l s o  included i n  t h i s  a c t i v i t y .  

It a l s o  

DISTRIBUTION --- OF FUND REQUIREMENTS BY INSTALLATION: 

Kennedy Spin ce Center .......... 
Manned Spaoecwaf t Center. ..... 
Marshall Sp,~ce F l i g h t  Center. . 
Goddard Space F l i g h t  Center..  . 
Wal lops S t a :t i on. .............. 
Ames Reseai:ch Center.. ........ 
Elec t ronics  Research Center. .  . 
F l i g h t  Research Center. ....... 
Langley Remarch Center. ...... 
Lewis  Resemch Center. ........ 
Space Nuclear Systems Off ice. . 
NASA Headqtwrrters ............. 

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

1970 

$47,518,000 
78,871,000 

103,084,000 
69,913,000 
6,464,000 

31,865,000 
13,803,000 
8,507,000 

59,341,000 
64,982,000 

2,093,000 
43,007,000 

$529,448,000 

19 71 

$48,271,000 
80,796,000 

105,563,000 
75,034,000 

6,910,000 
33,656,000 

9,025,000 
62,172,000 
68,636,000 

2,319,000 
43,580,000 

--- 

$535,962,000 

$47,6551,000 
78,651'1,000 

103,7 7!1,000 
75,384,000 
6,9311,000 

33,34t1,000 --- 
9,064,000 

63,029,000 
69,5751,000 

2,391,000 
- 41,104,000 

$530,9161,000 .- 



BASIS OF --- FUND RE:QUIREMENTS: 

19 71 - 
With (Without 

Pay Raise Pay Raise)  1972 
(Dollars i n  Thousands) 

--- 19 70 

A. COMPENSA1.'I[OM AND BENEFITS ---- 
1. COMPEINSATION ---- 

a. I'cmlanent pos i t i o r i s  $472,242 $475,986 ($450,370) $471,319 
b . Nonpermanent 

c .  E:einibursable 

d.  Overtime & o t h e r  

p o s i t  ions ......... 6,965 5,497 (5,163) 5,437 

d e t a i l s  .......... 3,495 3,192 (2,998) 2,622 

... 4,696 compensation.. 5,486 5,448 (5,213) - 
S u b t o t a l ,  Compen- 

sation.. ....... $488,188 $490,123 ($463,744) $484,074 

.............. ($38,326) <;42,966 2. ----- BENEIY[TS. $37,808 $41,801 - 
Sub tot :a l ,  Compen- 

sat ion and Benef i t s  $525,996 $531,924 ($502,070) $5127,040 

B. SUF'PORTIEI(; COSTS 

1. Transfer  of personnel .  . $994 $1,453 ($1,453) $1,295 
2. Civil. Se!rvice Com- 

mieioitw services. ..... 74 129 (129) 132 
3. Personnel  t r a i n i n g . .  ... 2,384 2,456 (2,456) 2,449 

S u b t o t a l ,  Supporting 
Costs.. ............ $3,452 $4,038 ($4,038) $3,876 

T o t a l ,  Personnel  
arid Related 
C < ) s t s .  ........... $529,448 $535,962 (S506,108) $5130,916 

. a i  

PERMANENT POSITIONS -- 

a. Permarienl: P o s i t i o n s  ..... $472,242,000 $475,986,000 $471,319,000 ---- 



The c o s t  of compensation f o r  permanent p o s i t i o n s  is t h e  l a r g e s t  para: of 
Personnel  and Related Costs.  The funds shown above w i l l  suppor t  29,850 
permanent po!3itions i n  1971 and 28,350 i n  1972. These l e v e l s  r e p r e s e n t  
r educ t ions  oE 1,500 ( inc lud ing  600 f o r  ERC) i n  1971 and 1,500 i n  1972,, 

NUMBER OF - PERMANENT POSITIONS 

The number of permanent p o s i t i o n s  planned determines t h e  funds r equ t r ed .  
A s  noted above, t h e  planned number of p o s i t i o n s  for 1971 is 29,850 anel 
28,350 f o r  1972.  The planned numbers of p o s i t i o n s  by i n s t a l l a t i o n  arls as 
fo l laws  : 

DISTRIBUTION OF POSITIONS BY INSTALLATION 

1972 -. Permanent P o s i t  i ons  19 70 19 7 1  -_-- 
Kennedy Space Center . . . . . . . . . . . . .  2,779 
Manned Spacecraf t  Center . . . . . . . . .  4,249 
Marshal l  Space F l i g h t  Center . . . . .  6,002 
Goddard Space F l i g h t  Center . . . . . .  4,412 
Wallops S ta t ion . . . . . . . .  .......... 488 
Ames Research Center . . . . . . . . . . . . .  1,972 
E lec t ron ic s  Research Center . . . . . .  600 

Langley Research Center . . . . . . . . . .  3,872 
Lewis Research Center . . . . . . . . . . . .  4,201 
Space Nuclear Systems Off ice . . . . .  114 
Headquarters ..................... 2,126 

F l i g h t  Research Center . . . . . . . . . . .  535 

2,681 
4,120 
5,804 
4,412 

488 
1,922 

535 
3,790 
4,087 

114 
1,897 

--- 

2,544 
3,935 
5,507 
4,187 

462 
1,824 

50 8 
3,596 
3,879 

108 
1,800 

--- 

Total . . . . . . . . . . . . . . . . . . . . . . . . . .  31,350 29,850 28,350 

Change 
i n  1'372 

-1 37 
-1135 
-2'3 7 
-2 25 
- 26 
- 98 

-27 
-194 
-2138 

-6 
-97 

-1 500 A= 

-- 

- -- 

--- 

The number of p o s i t i o n s  planned for i n  t h e  1971 budget f o r  1971 was 
30,350. The l i m i t a t i o n  placed on expendi tures  f o r  Personnel  and Related 
Costs i n  the NASA 1971 Author iza t ion  A c t  r equ i r ed  NASA t o  reduce t h a t  
l e v e l  through1 reduct ion- in- force  procedures .  The need t o  reduce planned 
Personnel  and R.elated Costs  expendi tures  by $9 m i l l i o n  and t o  c o r r e c t  
c r i t i c a l  ski1.1 imbalances which had a r i s e n  because of t h r e e  yea r s  of 
high f o r f e i t u r e  of a t t r i t i o n ,  n e c e s s i t a t e d  a r educ t ion  of 700 p o s i t i o n s  
i n  a d d i t i o n  t:o t h e  200 a l r eady  planned. In  o rde r  t o  minimize t h e  impact 
of t h e  RIF, t h e  e n t i r e  900 r educ t ion  w a s  accomplished by October 1, 1970. 
The $475,9861,000 shown for 1971 is based on t h e  smaller p o s i t i o n  planl. 

Based on t h e  s i g n i f i c a n t  r educ t ions  i n  space  activit ies over  t h e  p a s t  
s e v e r a l  y e a m ,  NASA's c i v i l  service employment w i l l  be  f u r t h e r  reduced by 
1,500 by Junw 1.972 t o  a new level of 28,350. 

RPM 1-3 



This  reduct ion  w i l l  b r i n g  the t o t a l  reduct ions  i n  f i l l e d  permanent p o s i t i o n s  
t o  6,791 from t h e  peak NASA employment reached i n  J u l y  1967, and r ep resen t s  
t h e  lowest enqiloyment l e v e l  s i n c e  1963. 

The reduct ion  of 1,500, about 5%, w i l l  be appl ied  uniformly t o  each i n s t a l -  
l a t i o n ,  and w i l l .  be accomplished through normal a t t r i t i o n  t o  the  maximum ex ten t  
poss ib l e .  It: appears ,  however, t h a t  RIF procedures w i l l  be necessary a t  most 
i n s t a l l a t i o n s  t o  achieve the  f u l l  reduct ion .  
are planned t:o h e  completed by October 1, 1971. 

Where RIF 's are required. ,  they 

Over two th:trcls of NASA permanent p o s i t i o n s  are used i n  d i r e c t  suppar t  of 
t he  var ious  ELhD programs. The fol lowing t a b l e  summarizes t h e  actual and - 
planned u t i l i z a t i o n  of p o s i t i o n s  f o r  d i r e c t  program a c t i v i t y  and 
support  : 

DISTRIBUTION - OF PERMANENT POSITIONS BY PROGRAM 

Direct Pos:L t ions  --- 
Manned Sj)actf F l i g h t  ...................... --- 

Apollo, .  ............................... 
Advanced missions.  ..................... Space jE l i g h t  opera t ions . .  .............. 

Space Sc:Lenee and Appl ica t ions . .  ......... -- 
Physics  and astronomy.... . . . . . . . . . . . . .  . 
Lunar and p l ane ta ry  explora t ion . .  ...... 
Bioscience... . . . . . . . . . . . . . . . . . . . . . . . . . .  
Space ,appl ica t ions  ..................... 
Launch veh ic l e  procurement... .......... 

U n i v e r s i g y A f f a i r s  ....................... 
Sus t a in in ,g  u n i v e r s i t y  program.. ........ 

Advanced -- Research and Technology. ........ 
Aeronaut ical  r e sea rch  and technology ... 
Space research  and technology. ......... 
Nuclear power and propuls ion.  .......... 

19 70 

9,611 

5,497 
3,566 

548 

3,697 

1,639 
532 
173 
773 
580 

1 2  

12 

7,795 

3,927 
3,367 

501 

1971 

9,166 

4,243 
4,591 

33 2 

3,796 

1,614 
558 
139 
917 
568 

9 

9 

7,216 

3,894 
2,833 

489 

for l . nd i r ec t  

19;' 2 --- 

&'?- 8 8'1'2 

2,5EIO 
5,9!i2 

290 

.-- 3 603 

1 , 3!1,7 
7 04 

9fiO 
542 

6 

6 

L, 6 6131 

3,901 
2,390 

390 

-..-- 

.-.- 
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1!1) 72 1971 _.- 19 70 

Trackin,gand - Data Acquisi t ion. .  ......... 1,093 1,059 1,020 

45 --- Techno:Llwy Uti l izat ion. . . . . . . . . . . . . . . . . .  49 - 47 -- 
Subtota:L, d i r e c t  pos i t i ons . .  .......... 22,257 21,293 20,:1.77 

I n d i r e c t  I?osi t ions -- 
Direc tor  and staff.................... 821 754 735 
Adminis t ra t ive suppor t . .  .............. 4,359 4,096 3,!1103 
Reseinrch and development suppor t . .  .... 3,913 3,707 3,!i35 

Sub to ta l ,  i n d i r e c t  pos i t i ons . .  ...... 9,093 8,557 8,1.73 

T o t a l ,  permanent pos i t i ons . .  ............ 31,350 29,850 28,350 

Other than permanent pos i t i ons . .  ........ 2,094 2,300 2,1!;00 

Total.. .................................. 33,444 32,150 30 ,e? - 
The above t a b l e  i l l u s t r a t e s  t he  use t o  which p o s i t i o n s  are put .  The 

d i s t r i b u t i o n  by occupat ion of our  p o s i t i o n s  i l l u s t r a t e s  a significar1.t  
characterieitic:. of t h e  NASA workforce. P r o f e s s i o n a l  engineers  and 
s c i e n t i s t s  coniprise almost 45% of t h e  NASA workforce. 
t echn ica l ly  o r i e n t e d  wage board employees, working i n  direct support 
of t h e  p r o f e s s i o n a l  t e c h n i c a l  s t a f f ,  make up another  27% of the  comFile- 
ment. The ffol.lawing t a b l e  summarizes by occupat ional  group the  NASA, 
workforce: 

Technicians and 

19 70 19 71  1972 
Occupationa.1. Group Number Pe rcen t  Number Pe rcen t  Number Percent  

Prof essiaaial. 
s c i e n t i s t s  and 
engineers. . . . . . .  13,891 44.3 13,292 44.5 12,690 44.8 

Wage boar dl ........ 2,908 9.3 2,650 8.9 2,516 8.9 
Prof essimal 

admlnie t :ra. t ive . . 4,445 14.2 4,179 14.0 3,943 13.9 
4 392 14.0 4,237 14.2 4,139_ 14.6 

31,350 100.0 29,850 100.0 28,350 - -- 100.0 

Techniciaru ....... 5,714 18.2 5,492 18.4 5,062 17.8 

Cler ica l . . . . . . . . . .  A- - 
- -- -- Total.. . . . . . . . . .  -- - 
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BASIS OF COST FOR PERMANENT POSITIONS 

The estima1:e f o r  permanent compensation is based upon the  p o s i t i o n  s t r u c t u r e .  
a t  t h e  start  of t h e  yea r ,  as modified by the  a d d i t i o n  of new posit ionis and 
abolishment of e x i s t i n g  p o s i t i o n s ,  w i t h i n  grade advances, career deve!lopment, 
etc.  Af t e r  t hese  mod i f i ca t ions ,  t h e  year-end p o s i t i o n  s t r u c t u r e  is establishied 
and t h e  c o s t  e f f e c t  f o r  t h e  year  is ca lcu la t ed  based on the  estimatedl per iod  
t h a t  t hese  nwdi f i ca t ions  are i n  e f f e c t .  

In  19'72 t h e  c o s t  of permanent p o s i t i o n s  w i l l  be  $471,319,000, a recluction 
of $4,667,000 from 1971. This  r educ t ion  r e s u l t s  as fol lows:  

(Thousands of Clol lars  ) 

Cost of :?elmanent P o s i t i o n s  i n  1971.. ........... $475,986 

Cost 1nc:ceases i n  1972: +14,:346 
W:Lthiiigrade Advances and Career Development : 

Ful:L Year E f f e c t  of I971  Act ions. .  .. 6,045 
:L972 Actions. . . .  4,993 

F u l l  year  c o s t  of pay raises, e f f e c t i v e  

Additfionnal pa id  day i n  1972 ........... i n  :LO7:1. ............................ 1,684 
1,624 

Cost Dec:.reiases i n  1972.. ........................ 
Al:,olished P o s i t i o n s  : 

F u l l  Year E f f e c t  of ,1971 Actions. . . .  -1,243 
1972 Act ions. . . .  -16,748 

Turiilwer Savings. ................... -1,022 

C0s.t of :Pelnuanent P o s i t i o n s  i n  1972.. ........... 

-19,013 
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OTHER COMPENSATION COSTS 

1972 
P 

19 70 19 7 1  

b. Nonpercianent p o s i t i o n s  

Cost.. ...................... $6,965,000 $5,497,000 $5,4 37,000 
Number o f  Pos i t i ons . .  ...... 2,094 2,300 2,300 

The 1971 and 1 9 7 2  p lans  inc lude  2,300 non-permanent p o s i t i o n s  each year. 
These p o s i t i o n s  are r equ i r ed  f o r  a v a r i e t y  o f  programs, t h e  l a r g e s t  of which 
is NASA summer employment. NASA h i r e s  c o l l e g e  s t u d e n t s  and h igh  school and 
c o l l e g e  facu1t.y members du r ing  t h e  summer t o  provide t h e s e  people exposure 
t o  NASA programs and government ope ra t ions .  NASA b e n e f i t s  from t h e  employment 
of t h e s e  h igh ly  s k i l l e d  i n d i v i d u a l s ,  and t h e  educa t ion  and t r a i n i n g  they 
receive is a cons ide rab le  a s s e t  t o  themselves and t o  t h e  n a t i o n .  

A p o r t i o n  of' t h e  non-permanent p o s i t i o n s  is used t o  provide  f o r  NASA's 
p a r t i c i p a t i o n  i n  t h e  P r e s i d e n t ' s  Youth Opportunity Campaign, which enables  
disadvantaged youths t o  work a t  u n s k i l l e d  summer j o b s  a t  NASA i n s t a l l a t i o n s .  
Some o f  t h e s e  p o s i t i o n s  are used du r ing  t h e  school  year  as p a r t  of t h e  
P r e s i d e n t ' s  Youth Opportunity Back t o  School Drive.  During t h i s  phase, t h e  
youths '  workweek is l i m i t e d  t o  no t  more than  16 hours .  

A s  i n  t h e  p a s t ,  t h e  agency cont inues  t o  provide s i g n i f i c a n t  t r a i n i n g  
o p p o r t u n i t i e s  f o r  t e c h n i c a l l y  o r i e n t e d  c o l l e g e  s t u d e n t s  p a r t i c i p a t i n g  i n  
t h e  coope ra t ive  t r a i n i n g  program throughout t h e  yea r .  The student: emp Loyed 
under a coope ra t ive  t r a i n i n g  agreement works f o r  a t e r m  a t  a NASA ins ta l la -  
t i o n  and then  spends a term i n  r e g u l a r  s tudy  a t  his c o l l e g e  o r  u n i v e r s i t y .  
This work-study program combines p r a c t i c a l  exper ience  wi th  theory and lias 
been a s i g n i f i c a n t  recru i tment  sou rce  f o r  NASA. 

1') 72 
-I___- 

1970 1971 

c. Reimbursable d e t a i l s  .-. ....... $3,495,000 $3,192,000 $2,6;!2,000 

The service:; o €  a small group of m i l i t a r y  o f f i c e r s  and c i v i l i a n  d e t a i l e e s  
from o t h e r  government agencies are u t i l i z e d  i n  NASA's programs where siich 
assignments a r e  o f  mutual b e n e f i t s .  In  accordance wi th  e x i s t i n g  agreements, 
NASA reimburse:; t h e  pa ren t  o r g a n i z a t i o n  f o r  t h e  salaries and r e l a t e d  c o s t s  
of 
o f  

t h e  d e t a i l e e s , ,  The r educ t ion  i n  1972 r e s u l t s  from a planned smaller number 
d e t a i l e e s  than i n  1971. 

19 7 2 --.- 1970 19 7 1  

d.  Overtinzzand o t h e r  
compensation.. ............. $5,486,000 $5,488,000 $4,6516,000 

The r educ t ion  o f  $792,000 f o r  overtime and o t h e r  compensation planned f o r  
1972 r e s u l t s  fiironi NASA's continued emphasis on reducing  c o s t s  i n  t h i s  cate- 
gory t o  t h e  lotrest  l e v e l  cons is  t e n t  wi th  miss ion  and l e g a l  requirements,. 
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1.972 
PI 

1970 19 7 1  

2. BENEFITS .......................... $37,808,000 $41,801,000 $42,5166,000 

I n  a d d i t i o n  t o  compensation, NASA makes an employer's c o n t r i b u t i o n  t o  
personnel  b e n e f i t s  a s  au thor ized  and requi red  by l a w .  The fol lowing t a b l e  
i n d i c a t e s  t h e  c o s t s  of personnel  b e n e f i t s  by t h e  major ca t egor i e s :  

Category of Cos!: 1972 - 1970 19 7 1  

Cont r ibu t ion  t o  t h e  C i v i l  Serv ice  

Cont r ibu t ion  f o r  employee l i f e  

Cont r ibu t ion  f o r  employee h e a l t h  

Retiremen:t Fund.. ................ $31,949,000 $33,230,000 $32,811,000 

insu rance . .  ............... ,, ...... 1,769,000 1,784,000 1,7'59,000 

C o n t r i b u t i c ) ~ ~  t o  FICA .............. 228,000 203,000 ;'03,000 
in su rance , .  ....................... 2,756 000 3,614,000 4,Si30,000 

Incent fve  mards . .  ................ 348,000 358,000 :I 58,000 
Other  personnel  b e n e f i t s .  ......... 651,000 832,000 €I 69,000 
Severance 1)iIy ...................... 107,000 1,780,000 2,C136,000 

Total .............................. $37,808,000 $41,801.000 $42,  S! 66 000 
-, 

The largest :  p a r t  of personnel. b e n e f i t s  is t h e  agency's c o n t r i b u t i o n  t o  t h e  
C i v i l  Se rv ice  Retirement fund,, and the  reduct ion  i n  1972 is r e l a t e d  t o  t h e  
fewer permanent pos i t i ons  planned f o r  1972. 

The agency con t r ibu t ion  toward t h e  c o s t  of employee l i f e  and h e a l t h  insurance  
is based upon erployee p a r t i c i p a t i o n .  FICA o r  s o c i a l  s e c u r i t y  contr iklut ions 
are f o r  nonpairmanent employees who a r e  not  covered by t h e  C i v i l  Servic e Ret i re -  
ment A c t .  The i nc rease  i n  h e a l t h  b e n e f i t s  insurance  c o s t s  i n  1972 i s  r e l a t e d  
t o  t h e  f u l l  year  c o s t  of t he  inc rease  i n  t h e  government's s h a r e  of the t o t a l  
premium c o s t  which became e f f e c t i v e  i n  January 1971. 

The incen t ive  awards program provides  f o r  cash awards f o r  ou t s  tandirig c o n t r i -  

The cost: of t h e  program remains r e l a t i v e l y  s tab1  e. Other  
bu t ions  t:o NIUiA,, employees' s u p e r i o r  performance and f o r  improvement of t h e  
agency's opei:atI.ons. 
personnel b e n e f i t s  provide f o r  reimbursement t o  the  Department of Labor f o r  
workmen's conipensation c o s t  and such items as uniform allowances and ii special .  
commuting; all.ow:mce f o r  personnel  at t h e  Nuclear Rocket Development St a t i o n  i n  
Nevada. 

The severance pay es t imate  is r e l a t e d  t o  t h e  l e g a l  requirement of saverance 
pay f o r  employees who a r e  i n v o l u n t a r i l y  separa ted  from the  r o l l s  through no 
f a u l t  o f  t h e i r  own. The amounts shown f o r  1971 and 1972 are r e l a t e d  t o  t h e  
reductioris-in--force which were and w i l l  be  necessary t o  a t t a i n  end yesir employ- 
ment c e i l i n g s .  
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1970 1971 1972 
-I 

B. SUPPORTING COSTS.. .............. $3,452,000 $4,038,000 $3,876,000 

Supporting personnel  c o s t s  provide  f o r  t h e  expenses of moving employees t o  
t h e i r  init ia.1.  du ty  s t a t i o n  or reassignment;  f o r  s e c u r i t y  i n v e s t i g a t i o n s  and 
o t h e r  recrui1:me:nt c o s t s ;  and f o r  main ta in ing  and expanding the  s k i l l s  of o u r  
employees. These c o s t s  are summarized as fol lows:  

19 72 
-I 

1 9  70 19  71 

1. Trans fe r  of  personnel. . . . . . . .  . $994,000 $1,453,000 $1,295,000 

The 1966 l e g i s l a t i o n  provided t h a t  t h e  government would pay f o r  c e r t a i n  
r e l o c a t i o n  ccists, such as t h e  expenses of  s e l l i n g  and buying a home, t h e  cos t  
of one t r i p  t.o t h e  new duty s t a t i o n  t o  secu re  housing, and t h e  c o s t  o f  family 
r e l o c a t i o n  a.l.la~wances. The es t imated  c o s t  i n  1972 is based on the number and 
h i s to r i c : a l  a.vexage c o s t  of r e l o c a t i o n s  es t imated  a t  each ins t a l l a t i o n .  

1972 -, 1 9  70 19 7 1  

2. --- Ci.vil Se rv ice  Commiss ic ,n  
---- s e rv ices .  ................... $74,000 $129,000 $132,000 

The Civ i l  Se rv ice  Commission conducts s e c u r i t y  i n v e s t i g a t i o n s  on ne'w h i r e s  
f o r  NASA. The c o s t  o f  s e c u r i t y  i n v e s t i g a t i o n s  is a func t ion  of two v a r i a b l e s ,  
t h e  number of i n v e s t i g a t i o n s  t o  b e  conducted and t h e  uni t -charge made by t h e  
C i v i l  Servicx! Commission. There is a l s o  a payment t o  t h e  Commission for 
recru i tment  a d v e r t i s i n g .  The 1972 c o s t  w i l l  be  approximately t h e  sanie  as 1971. 

1972 
--, 

1970 1971 

3. Personnel. t r a i n i n g . ,  .......... $2,384,000 $2,456,000 $2,449,000 

The maintanarice and expansion of t h e  s k i l l s  o f  personnel  is essent ia l  i n  
ca r ry ing  out t h e  agency's many complex t e c h n i c a l  programs. Such t r a i n i n g  is  
provided w i t h i n  t h e  framework of t h e  Government Employees Tra in ing  A c t  o f  
1958. Part of  t h e  t r a i n i n g  c o n s i s t s  of courses  o f f e r e d  by o t h e r  government 
agencies ,  usual.ly f o r  a f ee .  The remainder of t h e  t r a i n i n g  is provided through 
rion-gom!rnmaIitill sources ;  t h e  c o s t  is f o r  t u i t i o n ,  f ees  and r e l a t e d  c o s t s  f o r  
t r a i n i n g  a t  c:ol.leges, u n i v e r s i t i e s ,  t echn ica l  i n s t i t u t e s  and r e l a t e d  i n s t i t u - ,  
t i o n s ;  and for t h e  c o s t  o f  seminars  and workshops i n  which groups of NASA 
employees r e c e i v e  t r a i n i n g  i n  s u b j e c t s  of agency-wide i n t e r e s t  . Such t r a i n i n g  
is used t o  niaintain and t o  expand employee s k i l l s .  The estimate is  based on a 
con t inua t ion  of c u r r e n t  t r a i n i n g  programs and t h e  growing requirements  t o  
reorient:  skf.l.11; of employees i n t o  channels compat ible  wi th  t h e  d i r e c t i o n  of 
t h e  space  program i n  t h e  1970's .  
t h a t  of 19 71. 

The l e v e l  of t r a i n i n g  i n  1972 w i l l  be  about 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTZMATES 

TRAVEL 

Change i n  
19  72 1972 ._ - 1971 - 1970 - 

Travel.. ................... $15,195,000 $17,946,000 $17,061,000 :/;-885,00(> 

DESCRIP'W: 

The estimate:; i nc lude  t h e  cos t  o f  t r a n s p o r t a t i o n ,  p e r  diem, and i n c i d e n t a l  
c o s t s  r equ i r ed  f o r  employee t r a v e l  f o r  t h e  purpose of d i r e c t i o n  and coordina- 
t i o n  o f  Research and Development and Cons t ruc t ion  of F a c i l i t i e s  prog:iram a c t i v -  
i t i e s ;  ;travel €o r  c o n t r a c t  management and f l i g h t  mission support ; t r ; .wel  t o  
launching s:Ltes and t r a c k i n g  s t a t i o n s ,  and f o r  a d m i n i s t r a t i v e  t r a v e l  ,, It  a l s o  
inc ludes  t h e  c o s t  of t r a v e l  t o  NASA-sponsored meetings and conferences ,  as 
w e l l  as meetings sponsored o u t s i d e  NASA, when such t r a v e l  is i n  t h e  :ilnterest 
o f  t h e  ,agency; o f  t rave l  by non-NASA employees (31 USC 22a);  and, of ;I:rave:l by 
unpaid members of r e sea rch  advisory  committees Char te r ,  c o n t r a c t ,  o r  l e a s e  
of pass'enger a i r c r a f t  and t h e  c o s t  o f  l o c a l  t r a n s p o r t a t i o n  by t a x i ,  l:)us, o r  
p r i v a t e  au tonob i l e  f o r  which t h e  employee i s  reimbursed are included i n  t h e  
estimat 'e.  h s t s  f o r  t r a v e l  eo  i n i t i a l  duty s t a t i o n  and f o r  permanent change 
o f  s t a t  ion are excluded from t h e s e  estimates and are inc luded  under 1:'ersonne:l. 
and Rel.ated Costs. 

The e s t ima ted  c o s t  of  t r a v e l  i n  1972 w i l l  b e  $885,000 less than  i n  1971, 
based on t h e  r educ t ion  i n  c i v i l  s e r v i c e  employment and t h e  level .  of lblanned 
program a c t i v i t y .  

The fo1lovin:g t a b l e s  show t h e  l e v e l s  of t r a v e l  by NASA i n s t a l l . a t i o i i  and by 
subcategory 'of t r a v e l .  The exp lana t ions  fo l lowing  each subcategory w i l l  
d e f i n e  t h e  k inds  of travel inc luded  i n  each. 

DISTRIBUTIOIB 0 F FUND REQUIREMENTS BY INSTALLATION: 

Kenneldy Space Center ............. 
Manned Spacec ra f t  Center . . . . . . . . .  
Marshall  :Space F l i g h t  Center. .  ... 
Goddard Spac~e F l i g h t  Center , .  .... 
Wallops S t a t  Lon.. ................ 
Ames Research Center.  ............ 
E l e c t r o n i c s  Research Center.  ..... 
F l i g h t  Research Center. . . . . . . . . . .  
Langley Research Center. .  ........ 
L e w i s  Research Center. .  .......... 
Space Nuclear Systems Of f i ce . .  ... 
NASA Headlquarters ................ 

1970 - 
$687,000 

3,648,000 
2,303,000 
2,038,000 

148,000 
698,000 
325,000 
185,000 

1,168,000 
941,000 
185,000 

2,869,000 

1971 - 
$910,000 

4,246,000 
2,660,000 
2,472,000 

241,000 
905,000 --- 
220,000 

199,000 

1,792,000 
1,075,000 

3,226,000 

1972 

!i760,000 
4 ,, 074,000 
2 ,, 500,000 
2 ,, 372,1000 

199,000 
866 , 000 --- 
220,000 

1 ,, 81 6,000 
1 ,, 017,000 

196,000 
.- 3 I, 041,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . .  $15,195,000 $1_7,946 ,OOO& $17,, 061.000 
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BASIS 0 F FUNDREQUIREMENTS : 

SUMMARY O F  TRAVEL BY MAJOR CATEGORY 

1971 - 1970 1972 - 
Program Re l i i t ed  Trave l  

D i rec t  ion, ,  coord ina t ion ,  and 
management o f Research and 
Development and Construct ion 
of  Facilt L t : L e s  program 
a c t i v i t i e s . . . . . . . . . . . . . . . . .  ..... $8,878,000 $10,662,000 $10,084,000 

F1 igh t mias i o n  suppor t .  ........... 1,314,000 1,703,000 1,,584,000 
Overseas 1::cavel t o  launch ............ 838,000 and t r a c k i n g  sites.. 727,000 878,000 -, 

Subtotal . ,  ..................... >10,919,000 $13,243,000 $12,506,000 

M e  e t  ings ancLTc-chnical Seminars 
Government-sponsored meetings.. ... $1,153,000 $1,321,000 $1,266,000 
0 t h e r  than government-sponsored 

meetings arid t e c h n i c a l  seminars .  1,135,000 1,106,000 1 , 0 2 7 , 0 0 0  

Subto ta l  .......................... $2,288,000 $2,427,000 $2,293,000 

Adminis t ra t i : \=Travel . .  ............. $1,9 88,000 $2,276,000 $2 ,262 ,000  

...................... $15,195,000 $17,946,000 $17,061,000 
-, 

To ta l ,  'Ikaveil.. 

1971 1972 - 
Program Rela,t.tedl Trave l . .  ............ $10,919,000 $13,243,000 $12,506,000 

Program related t r a v e l  is t h e  t r a v e l  most d i r e c t l y  r e l a t e d  t o  t h e  NASA 
mission. It is t h e  l a r g e s t  p a r t  of t h e  t r a v e l  f u n c t i o n  and accounts  f o r  
approximately 70% of t h e  t r a v e l  requirements  f o r  1972. 

1971 1972 - 1970 - 
Direc t ion .  colordination. and 

management of programs.. .......... $8,878,000 $10,662,000 $10,084,OOO 

The l a r g e s t  i n d i v i d u a l  p a r t  o f  program r e l a t e d  t r a v e l  is f o r  d i r e c t i o n ,  
coord ina t ion ,  and management of Research and Development and Cons t ruc t ion  of  
F a c i l i t i e s  pxogram a c t i v i t i e s .  Because of t h e  complexity of  t h e  programs 
and t h e  d i s t r i b u t i o n  of c o n t r a c t o r  and subcon t rac to r  e f f o r t  throughout  t h e  
e n t i r e  United States, coord ina t ion  and management of  a c t i v i t i e s  r e q u i r e  
f requent  examination by personnel  r e s p o n s i b l e  f o r  t h e  program. 
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1970 - 19 71 - 1972 - 
F l i g h t  mission support . .  ............ $1,314,000 $1,703,000 $1,584,000 

As project::; reach t h e  f l i g h t  s t a g e ,  suppor t  is requ i r ed  f o r  pre-launch and 
post-launch i~c t iv i t i e s .  The amount of t r a v e l  r equ i r ed  f o r  t h i s  purpcse is 
d i r e c t l y  rel.ated t o  both t h e  number and complexity o f  t h e  launches.  
e s t ima te  f o r  1972 is i n  consonance wi th  t h e  launch  schedule  planned j 'or i n  
1972. 

The 

1 9  70 19 73. - 19 72 - 
Overseas travel. t o  launch and 

t r a c k i n e  s;i.tes.. .................. $727,000 $878,000 <i 838,000 

Overseas t r a v e l  t o  launch and t r a c k i n g  sites inc ludes  t ravel  requi l ted f o r  
ins t rumenta t ion  of  t h e  t r ack ing  sites, and i n s p e c t i o n  o f  t h e  sites p i i o r  t o  
launch. 

1972 - 1971 - 1970 - 
Meetings and- technica l  seminars. .  ... $2,288,000 $2,427,000 $2,293,000 

Travel. t o  niee t i n g s  and t e c h n i c a l  seminars permi ts  employees engagedl i n  
program a c t i v i t i e s  t o  p a r t i c i p a t e  a t  both government sponsored and ncln- 
government sponsored meetings and t e c h n i c a l  seminars  w i th  o t h e r  ou t s t and ing  
r e p r e s e n t a t i v e s  o f  t h e  aerospace community. This  p a r t i c i p a t i o n  allowls person- 
n e l  t o  b e n e f i t  from exposure t o  advances i n  t h e  f i e l d  which a r i s e  o u t s i d e  NASA, 
as w e l l  as a1  lowing personnel  t o  p re sen t  both accomplishments and prclblems t o  
t h e i r  a s s o c i a t e s .  
working panels  convened t o  s o l v e  c e r t a i n  problems f o r  t h e  b e n e f i t  o f  t h e  
government. Author iza t ion  t o  a t t e n d  meetings of  t h e  types  desc r ibed  is granted 
only  a f t e r  assurance  t h a t  a t tendance  w i l l  be  i n  t h e  b e s t  i n t e r e s t  of NASA. 

Many of  t he  government sponsored meet ings are made up of 

- 19 70 - 1 9  7 1  1 3  72 

Adminis t ra t ive  t r a v e l  ............... $1,988,000 $2,276,000 $2,262 :On0 

Adminis t ra t ive  t r a v e l  inc ludes  t r a v e l  f o r  t h e  d i r e c t i o n  and coord ina t ion  of 
genera l  management matters. 
areas as personnel ,  f i n a n c i a l  management, and procurement t o  a s s u r e  t h a t  agency 
p o l i c i e s  and procedures are being implemented p rope r ly  throughout  t h e  agency. 
Trave l  by s e n i o r  o f f i c i a l s  t o  review c e n t e r  requirements  and o p e r a t i o n s  and 
t h e  t r a v e l  of c e n t e r  o f f i c i a l s  t o  NASA Headquarters  is provided € o r  i n  t h i s  
category.  T h i s  category a l s o  inc ludes  t h e  c o s t  of t r a v e l  i n  and around t h e  
cen te r s ,  inc luding  bus and t a x i  services and r e n t a l  o f  motor v e h i c l e s ,  and 
travel o f  unpaid members of  research  advisory  committees. 

It inc ludes  t r a v e l  by f u n c t i o n a l  managers i n  such 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

FACILITIES SERVICES 

C nange 
i n  1972 -.-___ 19  70 19  7 1  19  72 -.- 

Faci l i t i es  serv ices . . . .  $82,980,000 $90,176,000 $78,527,000 $-11,649,000 

DESCRIPTION : - 
Faci l i t i es  s e r v i c e s  inc ludes  t h e  procurement of e l e c t r i c i t y ,  water, gas ,  

and o t h e r  u t i l i t i e s ;  maintenance of bu i ld ings  and grounds; and minor con- 
s t r u c t i o n  and f a c i l i t y  r e n t a l s .  I t  a l s o  inc ludes  c u s t o d i a l  s e r v i c e s  
c o n s i s t i n g  a f  s e c u r i t y  services, j a n i t o r i a l  services, c leaning ,  ex termina t ing ,  
and r e f u s e  tmndling, laundry,  and f i r e  p ro tec t ion .  Funds r equ i r ed  a l s o  
provide f o r  t.he maintenance and r e p a i r  of genera l  purpose ins t ruments ,  
research  equi.pment, and shop equipment. Requirements f o r  gene ra l  purpose 
bu i ld ing  materi.als, hardware, e l e c t r o n i c s  s u p p l i e s  and materials, as w e l l  
as mechanical., l a b o r a t o r y ,  and s h i p  equipment are a l s o  inc luded  i n  t h e  
estimate. The requirements f o r  major c o n t r a c t u a l  service e f f o r t  a t  t he  
Merritt I s l a n d  Launch Area and reimbursement to t h e  Air Force f o r  s e r v i c e s  
provided t o  the Kennedy Space Center  are a l s o  covered i n  t h i s  ca tegory .  I n  
1971  t h e  COS~I: of providing b a s i c  i n s t i t u t i o n a l  and t e c h n i c a l  suppor t  f o r  
o t h e r  Federab agencies ,  r e s i d e n t  a t  t h e  Miss i s s ipp i  T e s t  F a c i l i t y  anci S l i d e l l .  
Computer Complex, which are engaged i n  e a r t h  environmental  and space r e sea rch ,  
is included on a non-reimbursable b a s i s  as r equ i r ed  by the  1 9 7 1  NASA appro- 
p r i a t i o n  language. 

I)ISTRIBIITION O F  FUND KEQUIREMENTS BY INSTALLATION : --- 

Kennedy Space Center. ........... 
Manned Spacecraf t  Center.  ....... 
Marshall  :;?ace F l i g h t  Center. .  .. 
Goddard Space F l i g h t  Center. .  ... 
Ames Reseiairch Center. .  .......... 
Elec t ron ic s  Research Center. .  ... 
F l i g h t  Re:; earch Center. ......... 
Langley Rese<arch Center. .  ....... 
L e w i s  Kesaarch Center..  ......... 
Space Nuclear Systems Off ice . . . .  
NASA Lieadqua rters ............... 

Wallops Stat:ion.. ............... 

19 70 - 
$38,983,000 

9,408,000 
7,044,000 
4,659,000 
2,018,000 
3,768,000 
2,998,000 
1,247,000 
5,666,000 
6,805,000 

4,000 
380,000 - 

1971 - 
$36,874,000 

9,107,000 
19,465,000 
4,300,000 
1 ,930,000 
4,203,000 

1,35 1,000 
5,656,000 
6,412,000 

878,000 

--- 

--- 

1..9 72 -.- 

$36,314,000 
8! ,604,000 
9 . ,412,000 
4 :I 300,000 
l!, 9 12,000 
4: ,  374,000 --- 
1 I ,  3 81,000 
5 ,,596,000 
6 ,, 29 7,000 

337,000 - .-. 

Total.. . . . . . . . . . . . . . . . . . . . . . . .  $82,980,000 $90,176,000 - $78,L527,000 
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19 70 - 1971 1'9 72 -- 
Minor cons t ruc t ion  and 

modifications... . . . . . . . . . . . .  $1,022,000 $1,391,000 $1,026,000 

This a c t i v i t y  provides  f o r  add i t ions ,  mod i f i ca t ions ,  and minor cons t ruc t ion  
of f a c i l i t i e s  w i th in  s t a t u t o r y  l i m i t a t i o n s .  The estimate f o r  1972 is based 
on t h e  i d e n t i f i e d  need f o r  small minor cons t ruc t ion  and a l t e r a t i o n  pr l i jec t s  
and is a reduct ion  of $265,000 from 1971. 

19 70 19 71 1'372 -- 
Maintenanc'e, repair, and 

a l t e r a t i o n  of bu i ld ings  and 
grounds... .................. $10,545,000 $9,442,000 $8 ,!i 80,000 

The amount requi red  f o r  maintenance, r e p a i r ,  and a l t e r a t i o n  of bui l t l ings 
and grounds is $862,000 less than i n  1971. The decrease  r e s u l t s  1argc:ly 
because White Sands T e s t  F a c i l i t y  w i l l  be  placed on a "stand-by" mode i n  1972, 
wi th  a r e s u l t i n g  decrease  i n  cos ts .  

1!)72 -- 19 70 1971 - 
Maintenance and r e p a i r  of 

equipment. .................. $2,095,000 $2,013,000 $2 ,:1-05,000 

Maintenance and r e p a i r  of equipment c o n s i s t s  of work necessary  t o  kt!ep 
mechanical, ( e l e c t r i c a l ,  e l e c t r o n i c ,  l abo ra to ry ,  and shop equipment opc!rationa:l. 
The 1972 e s t ima te  is based on main ta in ing  t h e  p r e s e n t  minimum level of e f f o r t  
a t  c u r r e n t l y  negot ia ted  manyear cos t  rates. 

19 72 -- 19 7 1  - 19 70 

Cus tod ia l  :services. .  .......... $9,729,000 $10,5 28,000 $11 ,(I 14,000 

The e s t ima te  f o r  c u s t o d i a l  services inc ludes  t h e  c o s t  f o r  j a n i t o r i a l ,  
c leaning ,  p r o t e c t i v e ,  s e c u r i t y  f i r e  p r o t e c t i o n ,  and r e f u s e  handl ing  s(!rvices .  
The i n c r e a s e  i n  c o s t s  i n  1972 r e s u l t s  from inc reased  manyear cos t  ratt!s 
contained i n  cu r ren t  c o n t r a c t s  

Util i t . ies. .  ................... $13,647,000 $14,534,000 $14,O48,000 

The cos t  of u t i l i t i e s ,  e l e c t r i c i t y ,  gas ,  water, etc. ,  a t  each of tht! NASA 
i n s t a l l a t ion : ;  is paid f o r  from RdPM funds. The l e v e l  of cos t  is r e l a t e d  t o  
t h e  types of facil i t ies opera ted ,  t h e  t i m e  they  are opera ted ,  and t h e  u n i t  
c o s t  rates f o r  each u t i l i t y  consumed. I n  1972 t h e  level of usage i s  (!xpected 
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BASIS OF FUND REOUIREMENTS: 

SUMMARY OF FACILITIES SERVICES 

1!)72 -- 19 70 1971 

Acqu i s i t i on  of -- Faci l i t i es  
Renta l  of real property. .  ...... 
Minor cons t ruc t ion  and 

modifications. . . . . . . . . . . . . . . .  

$927,000 

1,39 1,000 

$2,318,000 

$1,750,000 

1,022,000 

$2,772,000 

$!i13,000 

.1,026,000 

$l,!i39,000 Subtotal . . . . . . . . . . . . . . . . . . . . .  

- Maintenance and -- Related Se rv ices  
Maintenance, r e p a i r ,  and 

a l t e r a t i o n  of bu i ld ings  and 
grounds.... .................. 

Maintenance and r e p a i r  of 
equipment........ ............ 

Cus tod ia l  s e r v i c e s .  ............ 

$10,545,000 $9,442,000 $8,!180,000 

2,095,000 
9,729,000 

2,013,000 
10,528,000 

2 , lo5 ,000 
,11,014,000 

Subto ta l , . . . . . . .  ............. $22,369,000 $21,9 83,000 $21,693,000 

OD erat ion of F a d  li t i es 
Utilities...................... 
Suppl ies  a n d  equipment.. ....... $13,647,000 

8,109,000 
$14,534,000 

6,884,000 
$14,~148,000 
-2 6 028,000 

$21,;.76,000 

$34,(113,000 

--- 

Subto ta l , .  ..................... $21,756,000 $21,418,000 

$36,083,000 $34,457,000 Range 0perat:i.m:;. ................ ---- 

$10,000,000 MTF Support. ..................... - 
Tota l ,  F<acil:i ties Services. .  ..... $82,980,000 $90,176,000 

15; 72 -- 1970 1971 

Renta l  of :tea:L property. .  ...... $1,750,000 $92 7,000 $ti 13,000 

Ren ta l  of :Land and proper ty  is requ i r ed  t o  house personnel  and provj.de 
s t o r a g e  and w-srehouse space  f o r  s u p p l i e s  and materials where space  is n o t  
a v a i l a b l e  i n  ,government-owned f a c i l i t i e s .  The ma jo r i ty  of funds requj red  f o r  
t h i s  purpose in  1972 are t o  r e n t  s t o r a g e  and warehouse space  a t  t h e  Goddard 
Space F l i g h t  Center t o  accommodate t h e  s t o r a g e  of equipment, l a r g e l y  ] , e l a t ed  
t o  GSFC'S overseas  t r a c k i n g  r e s p o n s i b i l i t i e s ,  and t o  r e n t  s m a l l  f a c i l j  t i e s  a t  
var ious  o t h e r  iris t a l l a t i o n s .  The r educ t ion  i n  requirements r e s u l t s  fr om 
t h e  te rmina t ion  of warehousing requirements f o r  t h e  f i n a l  c loseou t  of NASA 
a c t i v i t i e s  at: t h e  E l e c t r o n i c s  Research Center. 
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t o  remain cc1rist.ant except  at t h e  Ames Research Center  and t h e  Goddard Space 
F l i g h t  Center. A t  Ames t h e r e  w i l l  be  an i n c r e a s e  of $159,000 related t o  
t h e  inc reased  ope ra t ion  of t h e  Uni ta ry  Plan Wind Tunnels i n  suppor t  of t h e  
Aeronautical. Research and Technology program. A t  Goddard c o s t s  a r e  expected 
t o  be $1.31,0(JO less i n  1972 because of changes i n  program opera t ions .  
a d d i t i o n  t h e r e  w i l l  be  a minor i n c r e a s e  of $59,000 a t  t h e  Marshall. Space 
F l i g h t  Center because of a rate i n c r e a s e  of e l e c t r i c i t y .  

I n  

1972 -.- 1971 - 19 70 

Suppl ies  and equipment.. ........ $8,109,000 $6,884,000 $6,628,000 

The s u p p l i e s ,  materials, arid equipment used i n  t h e  o p e r a t i o n  of t he  NASA 
f a c i l i t i e s  is budgeted f o r  i n  t h i s  subcategory. The amount r equ i r ed  is  based 
on t h e  number of personnel  suppor ted ,  t h e  number of f a c i l i t i e s  ope ra t ed ,  
and t h e  l e v e l  of equipment replacement. The r educ t ion  of  $256,0130 i s  related 
t o  t h e  redu<:l:icin i n  t h e  in-house level  of personnel  planned f o r  1972. 

1972 _- 19 70 1971 - 
Range opei:ations.. ............. $36,083,000 $34,45 7,000 $34,013 , 000 

Over 40 pe::cent of t h e  estimate f o r  a l l  of NASA f a c i l i t i e s  s e r v i c e s  relates 
t o  services procured a t  t h e  tiennedy Space Center through major suppox t 
c o n t r a c t o r s  €01: services and u t i l i t i e s ,  and t o  suppor t  rece ived  from t h e  A i r  
Force E a s t e r i i  Test Range. Serv ices  rece ived  through c o n t r a c t o r s  are p r i m a r i l y  
u t i l i z e d  a t  the Plerritt I s l a n d  Launch Area. These cover f a c i l i t i e s  eingineeri np 
and p lanning ,  maintenance, r e p a i r  and o p e r a t i o n  of f a c i l i t i e s  and u t i  l i t i es ;  
maintenance of roads and grounds ; supply o p e r a t i o n s  , p u b l i c a t i o n  and graphics  
suppor t  ; and lyibrary services. Reimbursements t o  t h e  A i r  Force, excc'pt f o r  
u t i l i t i e s ,  ixre p r imar i ly  f o r  requirements a t  t h e  Cape Kennedy Air Foice 
S t a t i o n  comp Lex, i nc lud ing  maintenance and r e p a i r  of b u i l d i n g s  and equipment; 
s e c u r i t y  ; ex teicminating ; p r i n t i n g ;  medical s e r v i c e s  ; and supp Ly suppclrt . For 
convenience i n  understanding t h e  t o t a l  requirements,  t h e s e  a c t i v i t i e s  are 
consol ida ted  under Fac i l i t i es  S e r v i c e s ,  and n o t  d i s t r i b u t e d  t o  o t h e r  c a t e g o r i e s .  
The f ol.Lowiii,~ t a b l e  summarizes funding requirements by purpose: 

1..9 7 2 -.- 1970 1971 
II- 

ADP operarrioiis.. ............... $2,311,000 $2,133,000 $2 ,, 251,000 
Util i t ies. . . . . . . . . . . . . . . . . . . . . .  4,210,000 4,051,000 4,036,000 
Maintenance, repair ,  a l t e r a t i o n s ,  

and ope ra t ion  of f a c i l i t i e s . .  13,365,000 13,868,000 13,781,000 

J a n i t o r i a l  and c leaning  services 1,070,000 453,000 45 3,000 
Support services............... 9,249,000 - 8,254,000 8 ,,031,000 - 

P r o t e c t i v e  semi ces ............ 5,878,000 5,698,000 5 ,461,000 

.-4 

Total.. . . . . . . . . . . . . . . . . . . . . . .  $36,083,000 $34,457,000 .-I) $34 013,000 --- 
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The cos t  of range services a t  KSC w i l l  be  $34,013,000 f o r  1972, a rleduc- 
t i o n  of $444,000 from 1971. This  reduct ion  r e s u l t s  from t h e  f u l l  yea r  
sav ings  which w i l l  r e s u l t  from t h e  conso l ida t ion  of t h e  t h r e e  major support  
c o n t r a c t s  i n t o  two c o n t r a c t s  i n  1971. The economies a f f e c t e d  through con- 
s o l i d a t i o n  w i l l  more than  o f f s e t  t h e  inc reased  manyear c o s t  rates included 
i n  t h e s e  c o n t r a c t s  f o r  1972. 

1'9 7 2 -- 19 71 - 19 70 
_I_ 

Miss i s s ipp i  T e s t  F a c i l i t y /  
S l i d e l l  Support. ............. --- $10,000,000 --- 

The Fy 1971 Appropriat ion A c t  r equ i r ed  t h a t  $10,000,000 be  available: only 
f o r  use at  t h e  Miss i ss ippi  T e s t  F a c i l i t y / S l i d e l l  Computer Complex and a t  
o t h e r  NASA f a c i l i t i e s  which can accommodate e a r t h  environmental  studic:s t o  
fu rn i sh ,  on a non-reimbursable b a s i s ,  b a s i c  i n s t i t u t i o n a l  and t e c h n i c d  
services t o  Federal  agencies ,  r e s i d e n t  a t  t h e  complexes, i n  p u r s u i t  oIt space 
and environmental  missions.  The 1972 budget is based on t h e  assumption t h a t  
support  t o  o t h e r  agencies  a f t e r  1971 w i l l  b e  provided on a reimbursab.1e bas is , .  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

TECHNICAL SERVICES 

Chitnge 
i n  L9 72 .-- 19 70 19 71 1972 -- 

Technical services.. . $35,983,000 $33,654,000 $31,265,000 $-2,339,000 

DESCKIPTION: - 
The e s t ima tes  f o r  t e c h n i c a l  services provide  f o r  t h e  c o s t s  of (I.) au1:omatic 

d a t a  process ing  (ADP) suppor t ,  (2) engineer ing  s e r v i c e s ,  and (3)  s c i e n t i f i c  
and t e c h n i c a l  and e d u c a t i o n a l / i n f  ormat iona l  programs. Funds inc luded  €or  ADP 
support  provide f o r  t h e  a c q u i s i t i o n  of ADP equipment by lease o r  purch,ase, 
maintenance of NASA-owned equipment, and t h e  procurement of programming and 
ope ra t ion  services. Both e l e c t r o n i c  d a t a  p rocess ing  and a n c i l l a r y  ele x r i c  
accounting machine equipment a r e  included. The o v e r a l l  requirement f o r  ADP is 
d iv ided  by appropr i a t ion  i n  accordance wi th  t h e  purpose served  by t h e  (equip- 
ment. T h e  Research and Program Management a p p r o p r i a t i o n  provides  f o r  the  
gcne ra l  purpose s c i e n t i f i c  and bus iness  d a t a  p rocess ing  which suppor t  the over- 
a l l  i n s t a l l a t i o n  ope ra t ions  and s c i e n t i f i c  and t e c h n i c a l  a p p l i c a t i o n s  where 
i t  is i m p r a c t i c a l  t o  d i s t r i b u t e  t h e  funding t o  a d i r e c t l y  supported. program 
o r  p ro jec t .  Cther  appropr i a t ions  provide  f o r  d a t a  process ing  systems and 
ope ra t ions  which are dedica ted  t o  s p e c i f i c  programs o r  p r o j e c t s ,  ox a r e  
i n t e g r a t e d  int.0 l a r g e r  systems. Add i t iona l  in format ion  concerning ADP equip- 
ment requirements may be found i n  t h e  s p e c i a l  ADP a n a l y s i s  which appears i n  
Volume I of t h i s  budget. 

Funds f o r  engineer ing  s e r v i c e s  provide  f o r  eng inee r ing  des ign  and  r e l i a -  
b i l i t y  and qua l i  t y  assurance  s t u d i e s .  The s c i e n t i f i c  and t e c h n i c a l  programs, 
which furn ish  up-to-date r e p o r t i n g  of s c i e n t i f i c  and t e c h n i c a l  develoliments, 
provide f o r  t h e  suppor t  of t h e  t e c h n i c a l  l i b r a r i e s  l o c a t e d  a t  va r ious  
in s t a l l a t . i ons  *, t.he a c q u i s i t i o n  and d isseminat ion  of s c i e n t i f i c  and technical 
l i t e ra ture ,  arid f o r  educational. / inf ormat iona l  programs. 

Tile reduct ion  of $2,389,000 i n  1972 i n  t h i s  f u n c t i o n  is r e l a t e d  t o  t h e  
lower l e v e l  of support  r equ i r ed  by t h e  fewer c i v i l  service employees than 
i n  1971 and 1:lie government-widt: r educ t ion  i n  informat ion  a c t i v i t i e s .  
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DISTRIBUTION --- OF FUND REQUIREMENTS BY INSTALLATION: 

19 70 19 71 - 
Kennedy Space Center..  .......... $811,000 
Manned Spa.c:ec.raf t Center.. ...... 6,949,000 
Marshall  Space F l i g h t  Center.. .. 8,5  38,000 
Goddard Space F l i g h t  Center..  ... 6,20 7,000 
Wallops S t,a t i on. ................ 152,000 
Ames  Research. Center.. .......... 240,000 
E1ectronic:s liesearch Center..  ... 1,062,000 
Flight: Research Center. ......... 83,000 
Langley Research Center. ........ 360,000 
L e w i s  Researc:h Center.  .......... 230,000 
NASA He adquai: t ers ............... 1 1,35 1 ,= 

Total. .  ........................ $35,983,000 

BASIS 017 --- FUN11 REQUIREMENTS: 

SUMMARY t F  TECHNICAL SERVICES 

19 70 

AUTOMATIC DATA PROCESSING --- 
Leas e of equipment ............. 
Purchase o E  equipment.. ........ 541,000 
Maintenance of equipment.. ..... 665,000 

$10,804,000 

Sub t o t a l ,  equipmeilt.. ........ $12,010,000 

Programming and o p e r a t i o n  
service:;..................... 9,139,000 

Subtotal..................... $21,149,000 

ENGINEEKING SERVICES............. -_- 
SCIENTIFIC A N D  TECHNICAL 
INFORMAT --- I ON-AND EDU CATI ON AL 
PROGRAMS 

Operation of NASA t e c h n i c a l  

$748,000 

libraries... . . . . . . . . . . . . . . . . .  1,773,000 

programs ..................... 4,240,000 
Educational/informational 

$986,000 
7,317,000 
7,774,000 
5,616,000 

152,000 
122,000 

68,000 
352,000 

72,000 
11,19 5,000 

--- 

$33,654,000 - - - 

1971 

$9,449,000 
68,000 

9 29,000 

$10,446,000 

8,6 53,000 

$19,099,000 

$528,000 

1,412,000 

3,750,000 

1972 

$986,000 
7,321,000 
8,072,000 
4,211,000 

153,000 
122,000 

--- 
53,000 

352,000 
72,000 

-2 9 923,000 

$31,265,000 - _--- 

1..9 72 -- 

$8!, 215,000 

906,000 - 
-- - 

- 
$9 ,,121,000 

81,661,000 .- - 
.- $17 ,,782,000 

Q525,OOO 

1,406,000 

2,884,000 



1970 - 1971 1'9 7 2 -- 
SCIENTIFIC AND TECHNICAL 
INFORMATION AND EDUCATIONAL 
- PROGRAMS (Con t ' d) 

S c i e n t i f i c  and t e c h n i c a l  

--- 

information... . . . . . . . .  ....... $8 ,O 73,000 $8,865,0$>- - - a i 3 6  8,000 

$14,086,000 $14,027,000- $12,358,000 Subtotal.. . . . . . . . . . . . . . . . . . . .  - 
Total............................ $35,983,000 $33,654,000 $31,,265,000 -.--- 

-- ALTOMATIC --- DATA PROCESSING. ....... $21,149,000 $19,099,000 $17,782,000 

The R&PM appropr i a t ion  provides f o r  t h e  lease,  purchase,  maintenance, and 
programming and.  ope ra t ions  services of ADP equipment which is  no t  ded ica t ed  
t o  spec i . f i c  research  o r  o p e r a t i o n a l  systems and is funded from t n e  Research 
and Developnient. app ropr i a t ion .  The r educ t ion  i n  c o s t s  i n  1972  r e s u l t s  from 
reduced rent .a ls  a t  t h e  Goddard Space F l i g h t  Center  because of equipment 
purchases made i n  1971. Volume I of t h i s  budget con ta ins  t h e  d e t a i l e d  
a n a l y s i s  of l ea sed  equipment. 

1.972 
-,- 

19 70 19 71 

ENGINEERING SERVICES. ............ - - - ~  $748,000 $528,000 < 525,000 

Engineering s e r v i c e s  provide f o r  r e l i a b i l i t y  and q u a l i t y  assurance s t u d i e s  ;, 
engineer ing  design services f o r  t h e  des ign  of minor c o n s t r u c t i o n ,  re1 a i r  imd 
a l t e r a t i o n  pro;jects, special  t o o l i n g ,  equipment and machine p a r t s  ; arld o t h e r  
r e l a t e d  engineer ing  services, Funding requirements w i l l  remain e s s e r i t i a l l y  
a t  t h e  same Level as 1971. 

l.9 72 -.- 1971 - 19 70 --- 

SCIENT1 F I C  ,4NU TECHNICAL INFOE- 
PIATION --- & EUUCA'TIONAL PROGRAElS_, ... $14,086,000 $14,027,000 $12,,458,000 

--- 

Included i n  t hese  programs are t h e  c o s t s  of t h e  t e c n n i c a l  l i b r a r i e : ; ,  
educational/informational programs, and t h e  s c i e n t i f i c  and t e c i m i c a l  
in format ion  services. The funding r equ i r ed  t o  f inance  t h e s e  program:; is  
$3.2,958,000 i n  1972,  a dec rease  of $1,069,000 from t h e  1971 l e v e l .  'Che c o s t s  
are summarized as follows: 

19 72 .- 1970 1971 

Opera t iona l  of t e c h n i c a l  
l ib rar ies . . . . . . . . . . . . . . . . . . . .  $1,773 ,GOO $1,412,000 $1,406,000 
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The c o s t  of t h e  ope ra t ion  of t e c h n i c a l  l i b r a r i e s  w i l l  be about t h e  s,me i n  
1972 as i n  1971. 

1 9  72 -- 1971 - 19 70 

Educat iona l / In  f ormat i o n a l  
Programs ..................... $4,240,000 $3,750,000 $2,8834,000 

The educational/informational programs provide  f o r  t h e  ga the r ing  and 
d isseminat ion  of in format ion  about t h e  agency's programs t o  t h e  m a s s  cl3mmuni- 
c a t i o n s  media, t h e  gene ra l  p u b l i c ,  and t o  t h e  e d u c a t i o n a l  community a t  t h e  
elementary and secondary l e v e l s .  Ass i s t ance  t o  t h e  mass communication:; media 
inc ludes  the  ga the r ing  and e x p o s i t i o n  of news-worthy material i n  suppor t  of 
t h e i r  r e q u e s t s ,  and t akes  such forms as p r e s s  k i t s ,  news releases, te l lzv is ion  
and r a d i o  informat ion  t apes  and c l i p s ,  and f e a t u r e  material. 

The cos t  for  t h e s  programs i n  1972 is es t ima ted  t o  be  $2,884,000, an 
$866,000 r educ t ion  from 1971, and is r e l a t e d  t o  t h e  government-wide cutback 
i n  such programs. 

Research, development, and o p e r a t i o n a l  miss ions  i n  a e r o n a u t i c s  and space 
provide s u b s t a n t i v e  knowledge and serve as an e d u c a t i o n a l  s t imu lus  t o  
s t u d e n t s  and teachers .  NASA responds t o  expressed  needs of s t u d e n t s  and 
t eache r s  by developing c i r r i cu lum supplements i n  space- re la ted  areas such a s  
phys ics ,  biolc'gy, chemistry,  and math; a s s i s t a n c e  t o  ove r  1,000 t eache r  
workshops and p r o f e s s i o n a l  educa t ion  meetings (with ove r  30,000 t e a c h e r s  
p a r t i c i p a t i n g ) ;  sponsorsh ip  of t h e  Youth Sc ience  Congresses; and p a r t i c i p a t i o n  
i n  s c i e n c e  f a i r s .  The l a r g e s t  s i n g l e  program is t h e  Spacemobile, a tou r ing  
space-science educa t ion  l e c t u r e  demonstration u n i t .  

19 72 -,- 19 70 1971 - 
S c i e n t i f i c  2nd t e c h n i c a l  

informaticln.................. $8,073,000 $8,865,000 $8,668,000 

The s c i e n t i f i c  and t e c h n i c a l  in format ion  a c t i v i t y  i n c l u d e s  t h e  cos t  of t h e  
NASA S c i e n t i f i c  and Technica l  Informat ion  F a c i l i t y ,  documentation and 
p u b l i c a t i o n  services, systems development, and t r a n s l a t i o n  services. The 
l a r g e s t  xequirerr,ent is t h e  NASA S c i e n t i f i c  and Technica l  Inf  onnation F a c i l i t y ,  
under the: cognizance of Headquarters,  which will c o s t  $3.4 m i l l i o n  i n  1972. 
The level .  of c:ost f o r  a l l  o t h e r  i n f o m a t i o n  services, e s t ima ted  a t  $5.3 
mi l l i on ,  is e s , s e n t i a l l y  t h e  same as 1971. These c o s t s  are f o r  t h e  documen- 
t a t i o n  of woxl.dwide aerospace j o u r n a l  and r e p o r t  l i t e r a t u r e ;  mongraphs and 
technical.  r e v i e w s ;  ana lyz ing ,  e v a l u a t i n g ,  and t e s t i n g  new methods and systems 



i n  t h e  f i e l d  of s c i e n t i f i c  communications t o  i n c r e a s e  t h e  e f f e c t i v e n e s s  of 
t h e  technical .  information program; and t r a n s l a t i n g  fo re ign  language t e c h n i c a l  
books, r e p o r t s ,  and j o u r n a l  art icles r equ i r ed  t o  m e e t  t h e  needs of NASA and 
i ts  c o n t r a c t w  s c i e n t i f i c  personnel  t o  keep ab reas t  o f  world developments i n  
t h e  space sci.en,ces and r e l a t e d  f i e l d s .  The c o s t  of s c i e n t i f i c  and t e c h n i c a l  
information a c t i v i t i e s  w i l l  b e  f u r t h e r  reduced i n  1972 by $197,000. 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

ADMINISTRATIVE SUPPORT 

1970 1971 

Adminis t rat ive support 
services............. $38,572,000 $40,695,000 

Change in 
1972 -- - -. 1972 

$39,581,000 $-1,114,000 

DESCRIPTION: - 
Included in Administrative Support Services are general services which 

support overa.11 installation operations. The administrative expenses for 
communications, printing and reproduction, supplies, materials and equip- 
ment, transportation (motor pool and administrative aircraft services and 
operations), and medical services, are provided for in this function. 

DISTRIBUTION OF FUND REQUIREMENTS BY INSTALLATION: 

- 1970 1971 1972 

Kennedy Space Center........ 
Manned Spacecraft Center.... 
Marshall Space Flight Center 
Goddard Space Flight Center. 
Wallops Station............. 
Ames Research Center........ 
Electronics Research Center. 
Flight Research Center...... 
Langley Research Center..... 
Lewis Research Center....... 
Space Nuclear Systems Offke 
NASA Headquarters ........... 

$9,583,000 
7,685,000 
4,724,000 
3,635,000 
906,000 

1,031,000 
918,000 
286,000 

3,316,000 
937,000 

5 , 551 , 000 
--- 

$10,205,000 
7,647,000 
6,986,000 
3,772,000 
841,000 

1,013,000 

231,000 
3,416,000 
899,000 

5,684,000 

--- 

1,000 

$9,840,000 
7,602,000 
6,432,000 
4,032,000 
828,000 

1,011,000 
.--- 

256,000 
3,398,000 
905,000 

5,276,000 -- 
1,000 

Total..................... $38,572,000 $40,695,000 %~ $39,58lA)OOO - 
BASIS OF FUND REQUIREMEhTS: --- 

SUMMARY OF ADMINISTRATIVE SUPPORT SERVICES 

1970 1971 1972 

COMMUNICATIONS 
Leased lines and long 

Local telephone 
service............ 5,544,000 5,387,000 5,387,000 

Other communications. 1,870,000 1,950,000 1,950,000 

distance tolls.. ... $4,265,000 $5,070,000 $4,944,000 

Subtotal.. ......... $11,679,000 $12,407,000 $12,281,000 RPM ,,-* ., 



1970 1971 1972 

ADMINISTRATIVE PRINTING $5,032,000 $5 , 259 , 000 $4 , 87 3,000 --- 
SUPPLIES, MATERIALS, -- AND 
EQUIPMENT 
Supplies acid materials 6,604,000 6,104,000 5,895,000 
- 

Equipment ............. 1,430,000 1,167,000 891,000 

Subtotal............ 8,034,000 7,271,000 6,786,000 

TRANSPORTAT ION --- 
Center operations..... 5,661,000 6,829,000 6,961,000 
Common. carrier ........ 757,000 783,000 700,000 

Subtotal............ 6,418,000 7,612,000 7,661,000 

ADMINISTRATIVE 

Installation 
support services.... 6,377,000 6,799,000 6,633,000 

Medical services...... 1,032,000 1,347,000 1,347,000 

SUPPORT SE~VICES ---- 

Subtotal,........... 7,409,000 8,146,000 7,980,000 

Total, Administrative 
Support Services...... $38,572,000 $40,695,000 $39,581,000 

1970 1971 1972 

COMMUNICATIONS.. ........ $11,679,000 $12,407,000 $12,281,000 

The funds required for communications represent a decrease of $126,000 
from 1971. Included in this estimate are the costs of leased limes, long 
distance tolls, local telephone exchange services, and other comnunications, 
such as TWX and postage. Installations and their major subinstallations 
are located in twelve states and the District of Columbia. In addition, 
business is conducted with companies and institutions in all the states. 
Consequently, the cost of communications to integrate these centers of 
work is large. Costs for certain operational communications related to 
flight activlties and dedicated leased lines are excluded from the Research 
and Program Management appropriation, but are included in the relevant 
program in the Research and Development appropriation. 

1970 1971 1972 

ADMINISTRATIVE PRINTING. $5,032,000 $5,259,000 $4,873,Oo0 

Estimates for administrative printing include funds for contractual 
printing and the related composition and binding operations. This includes 
services, performed by other agencies, chiefly the Government Printing Office, 



or by commercial p r i n t i n g  f i rms .  
c luding  pho tos t a t ing ,  b l u e p r i n t i n g ,  microf i lming,  and o t h e r  photographic 
reproduct ions ,  are included.  
less than  in 1971. 
i n  requirements  a t  t h e  Kennedy Space Center  a s s o c i a t e d  wi th  t h e  redulced 
launch scheldule planned f o r  FY 1972. 

A l l  common processes  of d u p l i c a t i n g ,  i n -  

I n  1972, t h e  costs f o r  p r i n t i n g  are $3f136,000 
This  r educ t ion  is p r imar i ly  a t t r i b u t a b l e  t o  redulction 

1970 1971 1972 

SUPPLIES, MATEIRIALS AND 
EQUIPMENT. .. . . . . . . .. . $8,034,000 $7,271,000 $6,7869000 

Adminis t ra t ive  s u p p l i e s ,  materials, and equipment inc lude  those  i t e m s  of 
a gene ra l  n a t u r e  which service t h e  e n t i r e  i n s t a l l a t i o n .  Excluded are 
supp l i e s ,  materials, equipment, and r e l a t e d  services which are xe la t ed  
d i r e c t l y  t o  .a s p e c i f i c  p r o j e c t  (funded i n  t h e  R&D appropr i a t ion )  and those  
t h a t  are faci1:Lty o r i e n t e d  ( included i n  F a c i l i t i e s  Se rv ices ) .  O f  thc! amount 
r equ i r ed  i n  19'72, $5,895,000 is f o r  s u p p l i e s  and materials, and $891,,000 
f o r  purchased imd ren ted  equipment. 
$485,000. ' O n i s  r educ t ion  i s  p r imar i ly  a t t r i b u t a b l e  t o  t h e  l e s s e r  number 
of c i v i l  service personnel  planned f o r  1972. 

The o v e r a l l  requirement d e c r e a w s  by 

v- 1970 1971 1972 

TRANSPOliTAT:CON,. . . . . . . . . $6,418,000 $7,612,000 $7,661,000 

Transpor t a t ion  services inc lude  l o c a l  motor pool  ope ra t ions  and a s s o c i a t e d  
services, c e n t e r  a i r c r a f t  ope ra t ions  and services, as w e l l  as t h e  movement 
of supp:Lies., materials, equipment, and r e l a t e d  i t e m s  by common c a r r i ( ! r .  

The $49,000 inc rease  f o r  1972 inc ludes  a major i nc rease  of $159,000 a t  
Goddard Space F l i g h t  Center  f o r  t h e  replacement c o s t  of 55 motor v e h i c l e s  
(12 of them passenger-carrying)  i n  1972. 
planned a t  o t h e r  i n s t a l l a t i o n s .  

The i n c r e a s e  is  o f f s e t  by 1,eductions 

1970 1971 1972 
ADMINISTRAT1:VE SUPPORT 

SERVICES.. ,.. ,, . . . . . . . . $7,409,000 $8,146,000 $7,980,000 

Adminis t ra t ive  support  services inc lude  those  services which suppor t  t h e  
i n s t a l l a t i o n  gene ra l ly ,  such as l o g i s t i c s  suppor t ,  supply ope ra t ions ,  m a i l  
and messengc!~: s e r v i c e s ,  c e n t e r  medical services, and o t h e r  r e l a t e d  seirvices . 
The funding r equ i r ed  f o r  1972 is $7,980,000, a r educ t ion  of $166,000 from 
1971. 
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RESEARCH AND PROGRAM MANAGMEi?" 

FISCAL YEAR 1972 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER 

MISSION : 
I ~ -  

The kennecly 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 s e p a r a t e  Center w i t h i n  XASA i n  J u l y  1962. It  serves as t h e  primary 
Center w i t h i n  KASA f o r  t h e  t e s t ,  checkout,  and launch of space v e h i c l e s .  
This  p r e s e n t l y  inc ludes  launch of manned and unmanned v e h i c l e s  a t  t h e  
Kennedy Space Center ,  t h e  A i r  Force E a s t e r n  T e s t  Range, and t h e  A i r  Force 
Western Tes,t: Range. The Center is  now concent ra t ing  on Apollo manned 
launches,  p r e p a r a t i o n s  f o r  Skylab launches,  des ign  of Space S h u t t l e  
launch faci:!it:ies , as w e l l  as r e s e a r c h  and o p e r a t i o n a l  unmanned lauriches. 
The Kennedy Space Center i s  s p e c i f i c a l l y  r e s p o n s i b l e  f o r :  

1. Launch v e h i c l e  checkout and p r e p a r a t i o n .  

2 .  Spacecraf t  and payload checkout and prepara t ion .  

3 .  Launch f a c i l i t y  d e s i g n ,  c o n s t r u c t i o n ,  maintenance, and o p e r a t j  ons,  
inc luding  advanced planning and s t u d i e s  l e a d i n g  t o  development of 
new 1.aurich o p e r a t i o n  concepts and techniques ,  inc luding  des igr .  of 
!;pace S h u t t l e  launch f a c i l i t i e s .  

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 ,  spacecrzif t 
and :Li.iuIlch f a c i l i t i e s ,  and t h e  conduct of a c t u a l  launch opcrat . ions . 

5. Opera t i on  and coord ina t ion  of suppor t ing  f a c i l i t i e s ,  ground sitpport 
equipment, and t r a c k i n g  and d a t a  a c q u i s i t i o n  and l o g i s t i c s  suliport 
xequfired f o r  o p e r a t i o n  of a l l  NASA ac t iv i t i e s  a t  t h e  Eas te rn  :ind 
ldes t r x n  T e s t  Ranges. 

6.  Technical  and a d m i n i s t r a t i v e  support  services f o r  a l l  NASlA elcments 
l o c a t e d  i n  t h e  area. 

I n  fu l f i .L l ing  i t s  ass igned  programs, t h e  Kennedy Space Center has developed 
i n t o  a h ighly  f l e x i b l e  "space p o r t "  capable  of handl ing a wide variczty of 
launch a c t i v i t i e s  for p r e s e n t  and f u t u r e  manned and unmanned space r i i s s ions .  

RPN 2-1 



DESCRIPTION : 

The Kenned,y Space Center is  s i t u a t e d  approximatley 50 m i l e s  east of 
Orlando, F l o r i d a ,  i n  n o r t h e a s 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  is 87,760 a c r e s ,  i n -  
c lud ing  83,783 ac res  owned by NASA. I n  a d d i t i o n  t o  t h e  land  a r e a  occiipied, 
t h e  s t a t e  of F l o r i d a  has dedica ted  t o  t h e  United States  e x c l u s i v e  use r i g h t s  
t o  some 53,553 ac res  of State-owned submerged l ands .  

In  a d d i t i o ?  t:, t h e  ope ra t ion  and maintenance of a l l  f a c i l i t i e s  a t  t i e  
Kennedy Space Center ,  t h e  Center i s  r e spons ib l e  f o r  c e r t a i n  f ac i l - i t i e i ;  
w i t h i n  t h e  n s t i m a l  Eas t e rn  Test Range launch area. The t o t a l  c a p i t a l  in -  
vestment a t  t h e  Kennedy Space Center ,  inc luding  f i x e d  assets i n  progr l?ss  
and contract3r-l ield 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, 1970, 
w a s  $1 035,148,1300. 

SLTMbIAR'L 13F RLSOUKCES REQUIRENENTS __ : 

FUNDS -- 

19 70 1971 - U 7 2  

Personnel.  ...................... $47,518,000 $48,271,000 <;47,659,000 

Trave l  .......................... 687,000 910,000 7 i30,OOO 

...... 36,3 L 4 , O O O  F a c i l i t i e s  s e r v i c e s . . . . . . .  38,983,000 36,874,000 

Technica l  s e r v i c e s . . . . . . . . . . .  ... 811,000 956,000 936,000 

Administrativ 'e suppor t . . .  ....... 9,583,000 10,205 2- 000 ----I-- 9 840,000 _- 

T o t a l  . f m d  requirements.  ..... $97,582,000 $97,246,000 ---A $95 5'59 A 000 
--I_-- 

- 

PERSONNEL 

19  70 

1. Perman'ent P o s i t i o n s  by Program: ---- 

1971 

Mannmed %ace F l i g h t  

Ap'Dllo ............................. 1,759 
Sp,ace f l i g h t  ope ra t ions  ............ 137 
Advanced mis s ions . . . . . . .  ........... 15  

1 ,573  
224 

33 

1972 

8 00 
896 

33 
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2 .  

1970 

Space Science and Applications 

1 4  3 Laun.c:h vehicle procurement. ........ 
Subtotal, positions by program.. . 2,054 

Indirect. Positions : 

107 
417 
201  

Director and staff ................... 
Administrative support. .............. 
Research and development support. .... 

725 Subtotal, indirect positions. ...... 
Total . pernianent positions. ............ 2,779 

197 1 

143  

1 ,973  

--- 

99 
4 08 
201  

708 

2 6 8 1  -1- 

1972 

1 4  3 

- 1 ,872  

99 
372 
201 - --- 

67 2 -~ 
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JOHN F. KENNEDY SPACE CENTER 
F ISCAL YEAR 1972 E S T I M A T E S  
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FISCAL YEAR 1972 ESTIMATES 

LOCATION P L A N  
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John l?. Kennedy Space C k m t e i ,  

Industrial A r e a  
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John F. Kennedy Space Center, NASA 

ssembly Building 
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Activity at Visitors Informtion Center 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

MANNED SPACECRAFT CENTER 

MISSION :: 

The Manned Spacecraf t  Center (MSC) w a s  e s t ab l i shed  i n  November 1961, i n  
Houston, T e x a s ,  as NASA's primary Center f o r  t h e  des ign ,  development, and 
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 and thick c:onduct of space f l i g h t  missions.  The MSC mission f u r t h e r  
embraces an engineer ing ,  development, and ope ra t ions  c a p a b i l i t y  t o  sulpport 
and t o  genera te  the  knowledge requi red  t o  advance the  technology of manned 
space f l i g h t ,  Engineering and development e f f o r t s  focus on appl ied  r e sea rch  
and development. i n  t h e  area of space r e sea rch ,  space phys ics ,  l i f e  s y s t e m s ,  
and tes t :  and eva lua t ion .  Space sc i ence  e f f o r t s  are devoted t o  experiments 
i n  f l i g h t s ,  s c i e n t i f i c  l una r  exp lo ra t ion ,  r e sea rch  on re turned  luna r  material, 
space environment s t u d i e s ,  and development of a c a p a b i l i t y  f o r  surveying 
e a r t h  resourc:es from space.  The medical c a p a b i l i t i e s  inc lude  experimlents i n  
f l i g h t ,  f l i g h t  csew monitor ing,  and development of phys io logica l  requirements  
f o r  spacecraf ' t  systems.  

MSC is n m  engaged i n  Apollo Lunar Explora t ion  and is proceeding wi th  
necessary spaxec ra f t  modi f ica t ions  f o r  l imi t ed  extension of exp lo ra t ion  
c a p a b i l i t i e s .  Spacecraf t  are a l s o  being modified to  support  t h e  requirements 
of t he  SkylaB program. 
program as cclnducted by MSC through t h e  Earth Resources Laboratory loca ted  
a t  the  Miss i s s ipp i  T e s t  F a c i l i t y .  MSC is re spons ib l e  f o r :  

The Cen te r ' s  mission a l s o  involves  t h e  Einrth Resources 

1. 

2. 

3 .  

4. 

5 .  

6 .  

The des ign ,  development, and f a b r i c a t i o n  of t he  manned s p a c e c r a f t  
including t h e  command and s e r v i c e  modules, and t h e  luna r  module. 

Overall program management and control  of the  spacec ra f t  inc luding  
module 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 spacec ra 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 pr:tmary 
and backup crews f o r  each mission.  

Operation of t h e  Mission Control  Center and c o n t r o l  of t h e  space  
f l i g h t  missions from l i f t - o f f  to recovery.  

Development of s c i e n t i f i c  and medical experiments t o  be flown on 
manned space f l i g h t  m i s s  ions .  
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7.  Operation of t h e  Lunar Receiving Labora tory ,  which provides  a c ' en t r a l  
complex where samples of materials brought t o  e a r t h  by luna r  e x p l o r a t i o n  
teams a r e  r ece ived ,  quarant ined ,  processed ,  undergo l i m i t e d  exper iments ,  
and a r e  d i s t r i b u t e d  t o  t h e  s c i e n t i f i c  community f o r  f u r t h e r  a n a l y s i s .  

8 .  Development and e x p l o i t a t i o n  of a e r o n a u t i c a l  and aerospace  photographic 
and remote sensor  systems t o  provide  and i n t e r p r e t  s c i e n t i f i c  d a t a  on 
t h e  phys ica l  s c i ences  wi th  emphasis on geography, geology, oceanography 
and hydrology. 

9 .  Conduct of r e sea rch  i n v e s t i g a t i o n s  i n  t h e  Mississippi-Louisiana-Gulf 
a r e a  i n  t h e  a p p l i c a t i o n  of remotely sensed d a t a  obta ined  from a t r c ra f t  
anid s a t e l l i t e s ,  and d isseminat ion  of t h i s  knowledge t o  potentia.!  u s e r s  
o r  agenc ie s  charged wi th  s p e c i f i c  r e s p o n s i b i l i t i e s  f o r  o p e r a t i o n a l  
ac t iv i t i e s  . 

I n  t h e  per:iDd ahead, MSC w i l l  a l s o  p a r t i c i p a t e  i n  t h e  NASA program to produce 
a p re l imina ry  des ign  and des ign  v e r i f i c a t i o n  of a space  s h u t t l e  engine and ail:- 
frame, and a space s t a t i o n  module. 

DESCRIPTION : 

The Manned Spacecraf t  Center is l o c a t e d  two m i l e s  east of t h e  town clf Webstsr, 
Texas. The s:Ltc!  is approximately 20 m i l e s  s o u t h e a s t  of downtown Houston and ;!5 
m i l e s  northwest of Galveston , Texas. T o t a l  NASA-owned land  a t  Houstorl consist:s 
of 1,620 acre:;. The Center a l s o  occupies an a d d i t i o n a l  55,861 acres a t  t h e  
White Sands Tes t :  F a c i l i t y ,  L a s  Cruces,  New Mexico. The t o t a l  c a p i t a l  investment 
of t he  Manned Spacecraf t  Center ,  i nc lud ing  f i x e d  assets i n  progress  and con- 
t r ac to r -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 ,  and t h e  White Sands Test Fac i - l i t  y , 
as of June  30.,  1.970, w a s  $748,579,000. 

SUMMARY OF RE:SOII'RCES REOUIREMENTS : 

FUNDS 

Func ti cns 
---L. 

1970 1971 -- 1972 

Personnel. . . . . . . . . . . . . . . . . . . . . . .  $78,871,000 $80,796,000 $78,654,000 

Travel.. . . . . . . . . . . . . . . . . . . . . . . . .  3,648,000 4,246,000 4,074,000 

F a c i l i t i e s  se rv ices . . . . . . . . . . . . .  9,408,000 9,107,000 8,604,000 

Technica l  s e rv i ces . . . . . . . . . . . . . .  6,949,000 7,317,000 7 , 321 , 000 

.......... 7,602,000 Adminis t ra t ive  suppor t  7,685,000 7,647,000 -- 
T o t a l ,  fund requirements ...... $106,561,000 $109,113,000 $106,255,000 -- 
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PERSONNEL 

1. Permanent l?os i t ions  by Program: ---- 

--- Manned 3 , a c e  . F l i g h t  

Apollo ................................ 
Space lElight ope ra t ions .  .............. 
Adv;mced m i s s  i ons  ..................... 

Space :Science and App l i ca t ions  

Phyr;:Lcr; and astronomy. ................ 
Lunam and p l ane ta ry  exp lo ra t ion . .  ..... 
Bios citmce ............................ 
Space a p p l i c a t i o n s  .................... 

---- Advanced Research and Technology 

Space r e sea rch  and technology. ........ 
Sub to ta l ,  p o s i t i o n s  by program.. .... 

2. I n d i r e c t  P o s i t i o n s  : ---- 
Direc to r  and s t a f f . . . . . . . . . . . . . . . . . . . . . .  
AdminXstrative suppor t .  ................. 
Research and development suppor t .  ....... 

Sub to ta l ,  i n d i r e c t  p o s i t i o n s .  ......... 
T o t a l ,  pcmnanent p o s i t i o n s .  ............... 

19 70 

2,128 
677 
105 

35 
28 
1 

98 

32 

3,104 

64 
665 
416 

1 ,145  

4,249 

1971 1972 

1,632 999 
1,138 1,659 

72 65 

2 1  23 
7 a --- 1 

110 111 

41 20 --- 

3,022 2,885 

64 70 
636 60 2 
39 8 378 --- 

-L-- 1 098 1,050 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

MARSHALL SPACE FLIGHT CENTER 

MISSION : 

The Marshall  Space F l i g h t  Center  (MSFC) a t  Hun t sv i l l e ,  Alabama, became a 
p a r t  of NASA i n  J u l y  1960. 
t h e  des ign ,  development, and t e s t i n g  of l a r g e  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, and is engaged i n  t h e  program management and payload 
i n t e g r a t i o n  of the  Skylab F l i g h t s .  MSFC a l s o  d i r e c t s  a c t i v i t i e s  a t  t h e  
Michoud Assembly F a c i l i t y  (MAF) a t  New Orleans ,  Louis iana ;  t h e  S l i d e l l  
Computer F a c i l i t y  a t  S l i d e l l ,  Louis iana ;  and the  M i s s i s s i p p i  Tes t  F a c i l i t y  
(MTF) i n  Bay S t .  Louis ,  southwest Miss i s s ipp i .  The Center is involved 
i n  t h e  d i r ec  t i o n  and management of t h e  fo l lowing  ongoing programs : 

Marshal l  serves as NASA's primary cen te r  f o r  

The Saturn V program, which provides  t h e  n a t i o n ' s  on ly  launch v e h i c l e  
f o r  m.amned lunar  landing  missions and very  l a r g e  payloads,  such as t h e  
Skylatl Workshop. 

The Skylab program, inc lud ing  development of ground suppor t  equipment 
and cl .uster  modules such as t h e  O r b i t a l  Workshop, Apollo Teles,cope 
Mount, R i r lock  Module, and Mul t ip l e  Docking Adapter,  management of 
se1ect:ed experiments,  and o v e r a l l  systems engineer ing  and i n t e g r a t i o n  
of t h e  t o t a l  Skylab c l u s t e r .  

The Stiturn I B  program, which serves as a launch v e h i c l e  f o r  e a r t h  
o r b i t a l  manned missions.  

The Lunalr Roving Vehic le ,  which w i l l  p rovide  mob i l i t y  f o r  luneir 
c!xploi:a t: i on  . 
The Space S h u t t l e  main engine ,  a high t h r u s t ,  t h r o t t l e a b l e  l i q u i d  
tiydrcq:en, l i q u i d  oxygen fue led  rocke t  engine capable  of many r euses .  
The C:tmt:er is a l s o  a s soc ia t ed  wi th  o t h e r  c e n t e r s  i n  d i r e c t i n g  the  pre- 
1.iminary design and technology v e r i f i c a t i o n  of t h e  Space Shutt l e  v e h i c l e .  

In  car ry ing  o u t  i ts  management r e s p o n s i b i l i t i e s  f o r  t hese  programs, 
t he  Ma~:shal.:L Space F l i g h t  Center  has  developed the  c a p a b i l i t y  t o  : 

1. 1)esigIi and develop l a r g e  launch space v e h i c l e  systems,  i n c l u d h g  
vehic::te systems tes t  and i n t e g r a t i o n ,  t a i l o r e d  t o  manned and 
unmannecl payload requirements .  

2. Design and develop s c i e n t i f i c  payloads,  space  s t a t i o n s ,  and systems 
requi red  f o r  ongoing and f u t u r e  space  exp lo ra t ion .  



3 .  Develop and i n t e g r a t e  s c i e n t i f i c  experiment payload packag;es t o  be 
flown on Saturn/Apollo v e h i c l e s  and Skylab o r  subsequent post-  
Apollo miss ions .  

4 .  Conduct systems engineer ing  and o v e r a l l  systems i n t e g r a t i o n  of 
v e h i c l e s  and payloads as ass igned .  

5 .  Conduct t e c h n i c a l  and program management of i n d u s t r i a l  p r o g r a m  in- 
vo lv ing  space v e h i c l e s ,  payloads and systems. 

I n  suppor t  of i ts  ass igned  mission , t h e  Nar sha l l  Center a l s o  maint(3ins 
an in-depth c a p a b i l i t y  t o  perform re sea rch  and development i n  a w i d e  range 
of s c i e n t i f i c  and t e c h n i c a l  d i s c i p l i n e s ,  and t o  conduct s t u d i e s  of f i i t u re  
launch v e h i c l e  and space systems such as t h e  Space S h u t t l e .  Its c a p , s b i l i t y  
f o r  research  and f o r  t h e  management of l a r g e  i n d u s t r i a l  programs g ives  t h e  
Center a h ighly  f l e x i b l e  base f o r  ongoing and f u t u r e  space programs. 

DESCRIPTION : -. 

0pera.tions. a t  t h e  Marshall  Space F l i g h t  Center are conducted .at t h r e e  
primary l o c a t i o n s  : 

The main PIarshall Space F l i g h t  Center s i t e  is near  Hun t sv i l l e ,  Alabama, 
on Army p rope r ty  a t  the  Redstone Arsena l ,  The Center occupies  1,797 acres 
under a nonrevocable use  permit from t h e  Army. The c a p i t a l  investment as 
of June 3 0 ,  1970, w a s  approximately $383,719,000. C e r t a i n  f a c i l i t i e s  
such as the Redstone Arsenal A i r  F i e l d  and some u t i l i t i e s  are u s e d  j o i n t l y  
by NASA and t h e  Army. 
the  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  deepwater access  v i a  

The Michoud Assembly F a c i l i t y  is loca ted  15 miles east of New Or leans ,  
Lou i s i ana ,  The main f a c i l i t y  occupies  891 acres. The S l i d e l l  C e n t r a l  
Computer F a c i l i t y ,  a s a t e l l i t e  f a c i l i t y  20 m i l e s  t o  t h e  n o r t h e a s t !  
occupies  14 a d d i t i o n a l  acres b r ing ing  t h e  t o t a l  acreage  t o  905. The 
c a p i t a l  iiivestment as of June 30, 1970, w a s  approximately $159,8711. ,000.. 

The 14icho.Jd F a c i l i t y  provides  3,559,256 squa re  f e e t  of space ,  inc luding  
t h e  main <PS:jembly p l a n t  , cover ing  an area of 4 3  acres under one roof .  
The F a c i l i t y  is l o c a t e d  on the  Gulf In t ra -Coas ta l  Waterway and hat; deep- 
water  access  v i a  t h e  M i s s i s s i p p i  River. 

The M i s s i s s i p p i  T e s t  F a c i l i t y  is loca ted  i n  southwest M i s s i s s i p p i ,  
approximately 50 m i l e s  n o r t h e a s t  of New Or leans ,  Louis iana .  Totad. land 
area is  138,870 acres of which 13,428 acres make up t h e  a c t u a l  teiit a r ea  
owned by NASA. 
I n  t h e  b u f f e r  area, 7,568 a c r e s  are owned by NASA, and 117,874 aci:es 

The remaining 125,442 acres are he ld  as a buf'fer (zone. 
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are under res t r ic t ive  easements. C a p i t a l  investment f o r  t h e  M i s s i s s i p p i  
Test F a c i l i t y  as of June 30, 1970, w a s  approximately $276,771,000. T e s t  
s t ands  inc lude  a dua l -pos i t ion  s tand  f o r  t e s t i n g  the  Sa turn  V f i r s t :  s t a g e  
(S-IC),  and two s t a n d s  f o r  t e s t i n g  t h e  1,000,000 pound t h r u s t  S a t u m  V 
second stinqe (S-11). The s i t e  has  deepwater access via t h e  P e a r l  lliver 
and the  In t ra -Coas ta l  Waterway. 

The t o t a l  c a p i t a l  investment of t h e  Marshal l  Space F l i g h t  Cent:er and its 
i n s t a l l a t i o n s  i l t  M i s s i s s i p p i  and Louis iana ,  inc luding  f ixed  assets i l l  p rogress  
and cont rac ts r -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, 1970, 
w a s  $l,O55,I359,000. 

SUMMARY --- OF IXZSOURCES REQUIREMJINTS : 

FUNDS 

1972 -- Funclr ions 1970 1971 
---1- 

Personne l . . . . . . . . . . . . . . . . . . . . . .  $103,084,000 $105,563,000 $103,775,000 

T r a v e l . . . . . . . . . . . . . . . . . . . . . . . . .  2,303,000 2,660,000 2 500,000 

Faci l  Lties s e r v i c e s .  ........... 7,044,000 19,465,000 9 412,000 

Technical  seirvices.  ........... 8,538,000 7,774,000 8 072,000 

Admin:Lstra t i v e  suppor t . .  ....... 4,724,000 6,986,000 6 ,,432,000 -- 

Toti l l ,  fund requirements . .  ... $125,693,000 $142,448,000 - -- $130,191,000 -- -- 

PERSONNEL 

1971 1972 -- 19 70 -. 

1. Ptxmanrznt P o s i t i o n s  by Program : ---- 
Manned Space F l i g h t  --- 

Apol!to.. ............................. 1,409 920 675 
S1)iice f l i g h t  ope ra t ions . .  ............ 2,535 3,025 3,105 
Aclvanced miss ions .  ................... 374 18 5 150 
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1972 -- 1970 1971 

S ace Science and App l i ca t ions  A?--- I___ 

Physics and astronomy ................ 51 

Space a .ppl ica t ions  ................... 4 
Laun.c:h v e h i c l e  procurement ........... 4 

Luna.1' and p l a n e t a r y  exp lo ra t ion . .  .... 26 
Biosc ience . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

88 
31  

6 
4 
6 

87 
24 

3 
6 

--- 

Advanced Research and Technology - 
---L 

11 
2 2 1  

9 

9 
19 1 

10 

Aeranaut i ca l  r e sea rch  and technology. 14 
Space r e sea rch  and technology ........ 232 
Nucl.c:ar power and propuls ion . .  ....... 9 

8 10 T x a c k i r s a n d  Data Acqu i s i t i on  .......... 8 --- --- 

................ 12 --- Technol,oe,y- --___ U t i  1 i za t i o n .  _- 12 1 2  

4 526 A- Subt:otad, p o s i t i o n s  by program.. ..... 4,686 4,282 

2. Indirect :  P o s i t i o n s  : 
I_--- 

77 
684 
5 1 7  -- 

Direct:or and s t a f f  ..................... 86 
Adminis t ra t ive  suppor t . .  ............... 69 7 
Research and development suppor t . .  ..... 533 

74 
655 
496 

Subt:otal, i n d i r e c t  p o s i t i o n s . .  ....... A- 1 316 1 225 -1--- 1,278 

5 507 L- ___- 5 804 L- T o t a l ,  permanent p o s i t i o n s . .  ............. 6,002 
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12 
13 
14 
I5 
16 
IT 
18 
19 
m 
21 
22 
23 
24 
25 

MATERIAL TLSl LABORATORY 
P E C l S l O N  M A C H I H  SHOP 
FIELOOFFICE BbILDIffi 
M A C H I H  SHOP ANDOFf lCE BUILDING 
E O U l P W r W  T I S 1  SHOP 
C O M P O H N l  HAf f iER 6 HYDROSTATIC TLST 
H I G H  ALTITUDE TEST F A C l l l l Y  
LlWlD P R O P f l U M  TLSl SUPPORT BC I L D I F  
A I R  CCHPPESSOR SIATIOY 
OfFICt. TESI D I V I S I O N  
BERYLLIUM FACILITY 
WIND I U N H L F A C I L I T Y  
VACUUM T A M  f A C l l l l Y  
SUPPORT OFFICES 
OfFICE BUILDING 
5"CCK lL1;NL f A C l l l l Y  
SIP,CIURAL TtSTIM; LABORATORY SIORACt 
rNVIROkMFNlA1 TEST UBORAIORY 
I E S T I K ,  AND DfVElOPMENT SHOP 
STORAGE A h 0  OFFICE B U l L D l M j  
f INANCIAL MANAGEMENlOFfICE BLllDlNC 
CDMPUTAT IOhIADP LABORATORY 
GUlDAkCL AND LUNIKUL UL I l U I W  #>INIUNI<> UD 
STORAGE ShED 
A C C E I R A T I O ~  AhDfNLIRChMEMA. T t S i f A C l L l l Y  
A U I O M A I I O h  CHCKOUT EL ILDIW 
LLICIRILA:  51 S l f V  LAbC2AICR" 
hAIARD0,S CPERATlOh) LABOKATOkY 
M A C h l Y  AhD SrtER MEIA. SHOP 

45x1 
4522 
453D 
4561 
4551 
483 
4548 
5-4539 
454 
4541 
4570 
4564 
4514 
4512 

54 
55 

15 Lxli CENTRAL COMMUNICATIONS FACILITY 56 
96 4241 STORAGE BUILDING 57 
97 54244 BUTLER BUILDING ISTORAGE AND SHOPS) 58 
98 5-4251 SUPPORT SERVICES EQUlPNENl S E D  59 
99 4250 TECHNICAL SERVICES OPERATIONS BLllLDlffi 6p 

IW 4249 SUPPORT SERVlCESOffRATlONSANDMEDlCALCEMtR 61 
ID1 4200 CENTRAL LABORATORY AND OFFICE BU ILDlf f i  52 
102 4202 PROJECT ENGINEERING BUILDING 63 
IC3 4 E l  ENGINEERING AND ADMINISTRATION BUILDING 64 

65 
66 
67 LOW TEMPERATURE TEST FACILITY 

LIQUID HYDROGEN TEST PAD 68 
ACCELTRATOR AN0 TESTCELL FACILITY 69 

::e:i~nc CIOJ IPI I IC rn C T  I a n n o a m o v  71 

43 4612 MATERIALS LABORATORY 72 
4414610 PROPULSION& YEHICK ENG. LAB 73 
45 4619 STRUCTURES AND MECHANICS LABORATORY 74 
A6 A6W TFST SHOP R INSTRIIMENI LAB 75- 
47 4663 COMPUTATION LABORATORY 76 
48 5-4755 VEHICLT C O M W N N T S  HANGER 77 
49 5-4752 C O M P O N M S  AND SUBASSEMBLY ACCEPTANCE BLDG. 78 
jC 47G8 ASSEMBLY AND INSPECTION HANGER 19 
51 dit& SURFACE TREAiMLM i A C l L l i Y  80 
>/ S - y i M  C-5MOCK-UP SHELTER 81 
53 47C5 A S S t M D L f  SHOP AND HANGER 82 

H E AD Q U.A RTE R S A RE A 

LAB AND SUPPORT AREA 

HYDROGEN PEROXIDE STATION ;U 
Y L > I I I " I I 6 " .  ,.>, ."Y"ll","lll 

"A n , , .  ,, - 1 1 ,  LXXP:R!MLXTALTk5T FACIL ITY 

VTHICLT M A I N E M A K E  S W P  
NITROGEN STORAGE BUILDING 
A D M l N l S T R A T l M  BUILDING 
PHOTOGRAPHIC UBORATORY 
E Q U I P M N T  STORAQ 
STORAGE AND OFFICES 
GK LABORATORY 
ENGlNEERl f f i  AND MACHINE SHOPIOFFICE 
STORAGE BUILDING I O U O N K T I  
STORACE BUILDING I W O N K T )  
OPERATIONS SUPPORT BUILDING 
TECHNICAL DOCUMENTATION CENlER 

AREA 
WEST AREA 

F-IENGINE TEST STAND 
SATURN STATIC TEST STAND I S - I C )  
HE11 UM COMPRESSOR BUILD I ffi 
CONTROLCENlER BUILDING 
I N l E R I N  TEST STAND 
JUPITER "HOP"TEST STANO 
Pumr n v u x  
TEST D I V I S I O N  E N G l H E R l f f i  BUILDING 
5-11  STRUCTURAL TEST STAND 

EAST AREA 
ENGIHERING BUILDING 
BOILER HOUSE AND PUMP STATION 
"!"!En WATED TUEATMENl PLANT 

4723 
4711 
4712 
4727 
4 m  
47Cl 
47w 
4748 
S-C7!1 
4746 
4741 
4732 
4733 
43% 
4312 
C:i 

,4337 
4331 
4471 
4 4 5  
A491 
4 4 7  
S-4479 
4476 
S-4436 
4492 
4475 
4493 

4 l l l  

83 
I)( 
85 
86 
I1 
88 
89 
90 
91 
92 
93 

1683 
4352 
4351 
4353 
4312 
4311 
4373 
1681 
5-4418 
s-4499 
a2 

94m 

A D V A N E D  SATURN DYNAMIC TEST STAND 
TESl STANDILOX-LH;,COMWHMS) 
TEST STANO ILDX-RP COMPOHNTS) 
CONTROL AND SERVICE CENTER 
DYNAMIC TESI STAND ISATURV 1118) 
COMPOHNTS TEST LABORATORY 
F.1 TURBO TEST FACILITY 
TEST PREPARATION B U I L D I f f i  
ACOUSTIC MODEL TEST FACILITY 
CONlROL BUILDING 
B L E  KHOUZ 
POWER PLANT TEST SIAND I H - l  E N G l H l  
LIQUID HYDROGEN f A C l l l T Y  I S - I V B )  

26 
21 
ZB 
29 
3D 
31 -- 

STATIC TEST TOmR lS-111B) 

TEST SUPPORT AREA 
GK TEST CONTROL CENlER 
HIGH PRESSUREfLU!D-TES!F!L!-N-,, -.", 
j u r P u i i i  BUILUINC IW VAWKILAIIUN tnw 

4646 
4648 
>-atJ5v 
s-4Mo 
s-4641 
5-4655 - .._ 

BOIER HOUSE 
GAS STORAGE &COMPRESSOR BLDG 
E N G l H  PREPARATION BUllDlNG 

$ c C'.. .n I " 0.' 0 !I n ! ur. :-..^I. I: " CT .^.",...." - -  
COMPONNTS SUPWRT BUILDING 
SUB-STORES BUILDING 
TECHNICAL SYSTEMS WAREHOUSE 
SHOP BUILDING IQUONSEI) 
TRANSPORTATION HANGER 
A - - ARMY BUILDINGS 



h) 
I 
N m 

iNUFAClURING AND ASSEMBLY 
303 BOOSTER HANGAR 
103 MANUFACTURING 
111 LABORATORY 
104 BATTERY CHARGING & STORAGE 
LUI DUILCII nuux 

~ 2 0 2  COOLING TOWER 
'220 VEHICLE COMPONENT SUPPLY 
203 MAINTENANCE SUPPLY 
221 HAZARDOUS MATERIAL STORAGE 

--..-- ..^..__ 

iT FACILITIES 
420 
404 HIGH PRESSURE TEST FACILITY 

S-IC STAGE TEST L CHECKOUT FACILITY 

12 110 VERTICAL ASSEMBLY L HYDROSTATIC TEST 
131130 SYSTEMS ENGINEERING 

151351 CAFETERIA 
14 350 OFFICE AND ENGINEERING BUILDING 

16 320 CONTRACTOR SERVICES BUILDING 
i 7  101 ADMINISTRATION 
18 102 ENGINEERING 
19 301 MAINTENANCE SHOP I 

TRANSPORTATION, UTILITIES a MIX 
20 480 SATURN BARGE DOCK 
21 I GUARD HOUSE 
22 450 MAIN PUMP STATION 

23 201 PUMP STATION NO 1 
24 304 PUMP STATION NO 3 
25 143 PUMP STATION N O  4 
26 300 WEST MASTER SUBSTATION 
27 121 MAIN SUBSTATION 
28 CHEMICAL WASTE LAGOON 
29 SO 119 PAINT SHOP 

403 SALVAGE YARD 
31 105 TRANSPORTATION 
32 ELEVATED WATER TOWER 

1 >AIUKN DUULtVAKU E A i t N > l U N  



MISSISSIPPI TEST 
SITE PLAN 

--. __ 1 -- - w 

32 
33 
34 
3s 
3 6  
37 

sn 
I 

2 
3 
4 
S 
6 
7 
n 
9 
IO 
11 

12 

RAILROAD 6 SWITCHING YARD 
2402  R P - I  TRANSFER DOCK 
2315 NAVIGATION LOCK 6 BRIDGE 

BOOSTER TRANSFER DOCK 
CRYOGENIC DOCK 6 CANAL EXTEN 

2401 CONSTRUCTION DOCK 

.- 
N 13 
I 14 

IS 
-l 

27  
28  
2 9  
30 
31 

lURN V TEST COMPLEX 

4 2 2 0  SATURN S-IC STATIC T E S T  FAC (DUAL POSITION) 
4210 S-IC TEST CONTROL CENTER 
4122 5-11 POSITION A - 2  
4110 5-11 TEST CONTROL CENTER 
4120 S - l l  POSITION A-I  
4995  DATA ACOUlSlTlON CENTER 
3305 HIGH PRESSURE GAS COMPRESSOR FACILITY 

PP.1 I . 1 Q D A r . E  A N D  T D A N C F E D  A D E A  

LH2 TRANSFER AREA 
LOX STORAGE AND TRANSFER AREA 

4 4 0 0  HI PR WATER STORAGE, PUMP, 6 DlSTR SYSTEM 

2105 MOBILE EQUIPMENT OPERATION BLDG. 
3202  S-IC STAGE STORAGE BUlLOlNG 
3203  5-11 STAGE STORAGE 6 C/O FAC. 
3201 CRYOGENIC BARGE SERVICE BUILDING 
3102 SECURITY CONTROL FACILITY 

jlNEERlNG AND ADMINISTRATION COMPLEX 
1201 COMMUNICATIONS 6 TELEPHONE BUILDING 
1200 TEST AREA CONTROL CENTER 
1000 DATA HANDLING CENTER 
1100 ENGINEERING AN0 ADMINISTRATION BUILDING 



BPM 
2-:1!8 







RPM
 2-31 





RPM
 2-.33 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

- MISSION : 

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 S t a t e s  i n s t a l l a t i o n  devoted t o  t h e  i n v e s t i g a t i o n  and exp lo ra t ion  of 
space ,  conducts a wide-ranging program of exper imenta t ion  i n  space  sc i ence  
and a p p l i c a t i o n s .  The Goddard Center has  developed many d i v e r s e  c a p a b i l i t i e s :  
t h e  management of complex sa te l l i t e  p r o j e c t s ;  t h e  development of wholly in-  
t e g r a t e d  s p a c e c r a f t ,  ranging from systems engineer ing  t o  development, in-  
t e g r a t i o n ,  and t e s t i n g ;  t h e  development and ope ra t ion  of s a t e l l i t e  t r ack ing  
networks; 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 h e o r e t i c a l  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  satel l i tes .  

The maj0rit .y of t h e  Goddard Center ' s  personnel  are loca ted  at Greenbel t ,  
Md.; o t h e r  pe.rsonne1 are loca ted  a t  t h e  Goddard I n s t i t u t e  f o r  Space S tudies  
i n  New York C i t y ,  and throughout t he  world,  managing t h e  ope ra t ion  of 
sa te l l i t e  t raxklng  and communications network s t a t i o n s .  

Goddard i s  r e spons ib l e  f o r  t h e  management of communications and e a r t h  
observa t ion  s 8 a t e l l i t e  programs, such as t h e  App l i ca t ions  Technology, Nimbus, 
and Earth Resources Technology sa te l l i t es ;  t h e  management of s c i e n t i f i c  
s a t e l l i t e  p r o j e c t s  which inc lude  t h e  Orb i t ing  So la r  (OSO) and t h e  Orb i t ing  
Astronomical (OlAO) Observa tor ies  and t h e  Explorer  series; p r o j e c t  manage- 
ment of NASA's Delta launch v e h i c l e ;  management and ope ra t ion  of two world- 
wide tracking, and d a t a  a c q u i s i t i o n  networks,  t h e  Space Tracking and Data 
Acquis i t ion  Network and the  Manned Space F l i g h t  Network; and t h e  development 
of t h e  sounding rocket  program. 

Major Goddard a c t i v i t i e s  dur ing  the  year  were concerned wi th  work i n  the  
fol lowing areas : 

---- I n t e r n a t i o n a l  Satel l i tes  - An inc reas ing ly  important  mission f o r  t h e  
Center is i t s  r e s p o n s i b i l i t y  f o r  ca r ry ing  out  t h e  i n t e r n a t i o n a l  coopera t ive  
space program under NASA auspices .  During t h e  y e a r ,  two communications 
sa te l l i t es ,  NATO-1 and Skynet-2, were launched f o r  t h e  North A t l a n t i c  
Treaty Organizat ion and United Kingdom r e s p e c t i v e l y .  Add i t iona l ly ,  numerous 
sounding rocket  launchings were conducted i n  coopera t ion  wi th  s c i e n t i s t s  
throughout t h e  world,  o f t e n  from fo re ign  launch sites. 
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PZ----- A pl ic  a t i o n s  S a t e l l i t e s  - Goddard is the  primary NASA Center f o r  weatlher, 
communications and ea r th  resources s a t e l l i t e  e f f o r t s .  In  add i t ion  t o  '.aunching 
ITOS-1 and 1J:imbus-4 during the  yea r ,  t he  Center beecan work on two advaiiced pro- 
grams, 1:arth Ke!sources Technology S a t e l l i t e s  (ERTS) and Applicat ions Ttxhnology 
S a t e l l i t e s  F&G (ATS F&G). The ERTS sa te l l i t es  w i l l  i n v e s t i g a t e  the  Eairth's 
resources  from space while  t he  ATS F&G sa te l l i t es  w i l l  c a r ry  advanced ineteoro- 
l o g i c a l ,  comnurrications, a i r  t r a f f i c  con t ro l  and s c i e n t i f i c  experiment;. 

Sounding Rockets --- - During 1970 more than 160 sounding rocket  launchiiigs , 
primari ly  ai: t he  Wallops S ta t ion ,  were conducted by Goddard, brinl;ing to 
1,400 the  niiinbttr of launchings i n  the program s ince  1959. 

I-_- Trackinkand ---- Data Acquis i t ion - The Goddard-managed Space Tracking and Data 
Acquis i t ion Network provided communications and t racking  coverage f o r  a l l  of 
NASA's scienti :Eic and app1ica.tions s a t e l l i t e s  launched during the  year .  The 
Manned Space F Light Network provided g loba l  t racking  support  f o r  lone Apollo 
manned f l i g h t  during the  year .  

DESCRIPTION: ---___- 

The Goddard Space F l i g h t  Center ,  located 15 m i l e s  nor theas t  of Washington, 
D . C . ,  a t  Greenbelt ,  Maryland., i s  s i t u a t e d  on a 554-acre main s i te .  T h r e e  
add i t iona l  nearby p l o t s  of 639 acres comprise the  remote s i t e  area and conta in  
the  Goddard Antenna Test Range, the Goddard Opt ica l  F a c i l i t y ,  the  Propulsion 
Research F a c i l i t y ,  t h e  Magnetic F ie lds  Component T e s t  F a c i l i t y ,  the A t t i t u d e  
Control Test F a c i l i t y ,  and the  Network Training and Test F a c i l i t y .  

The t o t a l  c a p i t a l  investment for the  Goddard Space F l i g h t  Center ,  irrcluding 
f ixed  assets i n  progress and contractor-held f a c i l i t i e s  a t  var ious  loca t ions  
as of June 30, 1970, w a s  $6213,794,000 ( including c a p i t a l  type f a c i l i t j e s  of 
the  MSF' and STADAN network and o ther  support ing ac t iv i t i e s  including €quip-  
ment aboard sh ips  and a i r c r a f t ) .  

SUMMARY OF FZSOURCES REOUIREMENTS : 

FUNDS 

19 71 1'1 72 -- 19 70 --. Func: t :  i clns 

Personnel. ....................... $69,913,000 $75,034,000 $75,3114,000 

Travel . .  ....................... 2,038,000 2,472,000 2 ,3 '?2 ,000 

F a c i  Lit ies serv ices .  ........... 4,659,000 4,300,000 4 ,300 ,000 

Technical. s e rv i ces . .  ........... 6,207,000 5 ,6  16,000 4,Z L1 ,OOO 

......... 3,772,000 4 ,O 32,000 Administratj.ve support  --LL 3 635 000 - 

Tota l ,  €wid requirements.. ... $86,452,000 $91,194,000 -- - ~ -  $90,299,000 -~ ___- - _---.--I- 
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PERSONNEL 

Permanent Pos i t i ons  _by Program: 1. -_- 
Mimiled --- Space FliglLc 

19 70 

3 
2 

Apollo ................................ 
Space f l i g h t  ope ra t ions . .  ............. 

_- 5pac-e Science and -Applications 

Physics  and astronomy.. ............... 1,331 

Sipace a p p l i c a t i o n s  .................... 512 

100 
3 

49 

Lunar and p l ane ta ry  explora t ion . .  ..... 
Biosc ience . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Launch v e h i c l e  procurement ............ 
.-- ,4dvGanced Research and Technology 

Space r e sea rch  and technology ......... 
'Tracking and Data A c q u i s i t i E  ........... 

1 7 7  

846 

L 3 023 Sub to ta l ,  p o s i t i o n s  by program.. . . . . . .  

2. --- I n d i r e c t  P o s i t i o n s  : 

16 

423 

Direc tor  and s t a f f  ...................... 
Adminis t ra t ive support  .................. 950 
Research and development support  ........ 

Sub to ta l ,  i n d i r e c t  p o s i t i o n s  .......... 
T o t a l ,  permanent pos i t ions . . . . . . . . . . . . . . . .  

L 1 389 

L 4 412 

1971 -- 

l o  
1 

I., 294 
106 

6 34 
53 

I-- 

125 

806 

3,029 

-- 

16 
947 
420 - 

:L, 383 --- 

4 412 -L- _- 

1972 

I. 1 
1 

1,087 
1 l L  1 

16 
91:) 7 
3 90 

L-- 1 313 
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GODDARD SPACE F?!C-HT CE NTE!! 
FISCAL YEAR 1972 ESTIMATES 

LOCATION PLAN 

A 
0 SPACE PROIECTS BUILDING 

0 RESEARCH PROJECTS LABORATORY 

CENTRAL FLIGHT CONTROL AND 
RANGE OPERATIONS BUILDING 

0 GENERAL PURPOSE FACILITY BUILDING 

INSTRUMENT CONSTRUCTION A N 0  
@ INSTALLATION LABORATORY 

0 SPACE SCIENCES LABORATORY 

@ PAYLOAD TESTING FACILITY 

0 SATELLITE SYSTEMS BUILDING 

0 MAIN GATE HOUSE 

@ ENVIRONMENTAL TESTING LABORATORY 

0 APPLIED SCIENCES LABORATORY 

@ TRACKING A N 0  TELEMETRY LABORATORY 

0 SPACECRAFT OPERATIONS FACILITY 

@ LAUNCH PHASE SIMULATOR 

0 DEVELOPMENT OPERATIONS BUILDING 

@ MULTI-PURPOSE BUILOING 

0 BUSINESS OPERATIONS BUILDING 

@ MULTI-PURPOSE BUILDING 

@ GEOCHEMISTRY BUlLOlNG 

METEOROLOGICAL SYSTEMS 
@ DEVELOPMENT U B O R A T O R Y  

MECHANICAL T E S l  FACll lTY A N D  
@ (IUALITY ASSURANCE LABORATORY 

@ DATA INTERPRETATION LABORATORY 

@ PLANT 

@ NETWORK TRAINING & TEST FACILITY 

@ NASA SPACE SCIENCE DATA CENTER 

CENTRAL HEATING AND REFRIGERATION 

... I 
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RESEARCH AND PROGRAM MANAGMENT 

FISCAL YEAR 1972 ESTIMATES 

- WALLOPS STATION 

MISSION : 

Wallops S t a t i o n  is responsible  f o r  planning and conducting appl ied research 
and developmemt with emphasis on s c i e n t i f i c  payload development , iristruriientation , 
f a c i l i t i e s  arid techniques u t i l i z e d  i n  rocket  borne experiments, aeronaut ica l  
and terminal area research p r o j e c t s  and ecologica l  s t u d i e s .  

Wallops S t a t i o n  prepares , assembles , launches , t r acks  and acquires  sc:i.entif i c  
information froni space vehic les .  Its f a c i l i t i e s  are u t i l i z e d  by t h e  sc:i.entists 
and engineers from 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  govern- 
mental agencies,  co l l eges  and u n i v e r s i t i e s  , and t h e  worldwide sc ie r i t i f  i t :  

community. Wa1I.ops S t a t i o n  personnel assist these  s c i e n t i f i c  research I:eams 
with t h e i r  p r o j e c t s ;  develop, as necessary,  s p e c i a l  types of instrument;ition 
and equipment: t o  complete the  mission; and manage NASA research project: ; .  

Research at: Wallops S t a t i o n  is  d i r e c t e d  toward gather ing information #about 
t h e  e a r t h ' s  atmosphere and i t ' s  near space environment. The S t a t i o n  u t  Llized 
launch vehicl-es ranging i n  s i z e  from t h e  small Arcas and Hasp meteoroloigical 
rockets  t o  t he  72 foo t  Scout rocket with o r b i t a l  c a p a b i l i t y  i n  obtainini: 
s c i e n t i f i c  daea about t h e  atmosphere and the  near  space environment. Thir teen 
s a t e l l i t e s  have been launched. Wallops S t a t i o n  has launched more than 7,500 
research vehic les  cons is t ing  of from one t o  seven s t a g e s  i n  t h e  quest  fair 
s c i e n t i f i c  kni>wwledge. 

Wallops f a c i l i t i e s  are u t i l i z e d  f o r  many o the r  research  p r o j e c t s ,  sucli as 
space component tests h e l i c o p t e r  and a i r c r a f t  drop tests , h e l i c o p t e r  and air-  
c r a f t  no ise  iibatement p r o j e c t s ,  ant i -skid tests on grooved runways, V/SrOL 
terminal  a i r  research , c o l l i s i o n  avoidance programs , laser and radar  tr,scking 
of a i r c r a f t  and sa te l l i t es .  

Wallops Sti3tion exerc ises  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  sever(31 NASA 
sponsored p r o j e c t s  such as Orbi t ing Frog O t o l i t h  (OFO) , t h e  Experimental In t e r -  
American Metexxilogical Rocket Network (EXAMETNET), t h e  German-American barium 
p r o j e c t  , a Bi9-Space Technology Training Program f o r  b i o - s c i e n t i s t s ,  opl?ration 
of remote s i t e  launching and t.racking f a c i l i t i e s ,  opera t ion  of NASA's por tab le  
range f a c i l i t i e s  f o r  sounding rocke t s ,  and an Arc t ic  launch s i te  a t  Point 
Barrow Alaska. 

The S t a t i o n  i s  a l s o  responsible  f o r  a por t ion  of t he  National Sounding 
Rocket Progrim. This requi res  program i n t e r f a c e  with t h e  s c i e n t i f i c ,  
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universi . ty and i n t e r n a t i o n a l  community ; engineer ing  support  including; 
a n a l y t i c a l ,  f e a s i b i l i t y ,  and design s t u d i e s  ¶ payload, v e h i c l e s  and relcovery 
system enginc!ering ¶ test and eva lua t ion ;  and d a t a  a n a l y s i s  and report . ing . 

A port:ion of t h e  S t a t i o n ' s  e f f o r t  is devoted t o  NASA's program of 
internat:iona.l. c:ooperation i n  space r e sea rch .  Foreign c o u n t r i e s  are Flro- 
vided wi. t h  t.i:ai.ning programs f o r  t h e i r  personnel ,  a s s i s t a n c e  I n  a c t i v a t i o n  
of 1aunc:h si.l:esi ¶ and wi th  t e c h n i c a l  a s s i s t a n c e  and advice  i n  launching 
experiments and: i n  ope ra t ion  of t h e i r  ranges.  Representa t ives  of eig;hteen 
coun t r i e s  hawe v i . s i t e d  Wallops S t a t i o n  t o  observe o p e r a t i o n s  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  sounding rocke t  f a c i l i t i e s  of t h e i r  own. 

Wallops St.atl.on is involved i n  e s t a b l i s h i n g  t h e  Chesapeake Bay areal as a 
mult idis ;c ipI . ins~ry eco log ica l  test  s i t e  f o r  developing t h e  a p p l i c a t i o n s  of 
remote sens ing  from a i r c r a f t  and space  p la t forms .  A s  p a r t  of t he  prcigram 
the  Stat: ion j-s working close1.y wi th  u s e r  groups t o  develop remote serising 
a n a l y s i s  anc. mclni t o r i n g  techniques f o r  s tudying  t h e  ecology of t h e  ax ea. 

DESCRIPTION : - 
The St:aticm i.ncludes 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 

V i rg in i a  ' s  east:ern sho re  : t h e  main base  (formerly Chincoteague Naval. A i r  
S t a t i o n )  ¶ t h e  Wallops I s l and  launching s i t e  and t h e  Wallops mainland s i t e  
The adminis t:i:at:ive o f f  ices ,  range c o n t r o l  c e n t e r ,  support  shops,  and main 
te lemet ry  bu i ld ings  are 1ocat:ed on t h e  main base .  Wallops I s l and  i s  about: 
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 b r idge .  The i s l a n d  is about f i v e  m i l e s  long and only one- 
ha l f  m i l e  wi .c le  a t  ,its wides t  p o i n t .  Located on the  i s l a n d  are rocket: 
s t o r a g e  bui1.clings , blockhouses ¶ assembly shops and t h e  launch sites. The 
Wallops mainl.and s i te  is 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  whi.ch 
houses t:he r ada r  and o p t i c a l  t r ack ing  sites . The Eas t v i l l e  ¶ Va. ¶ d o m  
range t r ack lng  si.te is  located. about 50 m i l e s  sou th  of t h e  Wallops St.atiot-1. 

Wallops St z i t i  on ¶ t o t a l i n g  6,561 acres, c o n s i s t s  of 2,313 acres on the  
main base ;  3 :  OClO acres on Wal-lops I s l and  ¶ 108 acres on t h e  mainland 
t r ack ing  s i te ;  and 1,140 acres of unusable  marsh land .  The Eastvi l le i  
t r ack ing  sit.<! c:onsis ts of an a d d i t i o n a l  53 acres of government-owned 
proper ty .  The t o t a l  c a p i t a l  investment ¶ inc luding  f i x e d  assets i n  pro- 
g r e s s  arid ccintractor-held 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, 
1970 ¶ w a s  $1 1.0,364,000. 
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SUMMARY --- OF RE,SOURCES REQUIREMENTS: 

FUNDS 

Func t ions 1970 ____-- 
Personne l . . . . . . . . . . . . . . . . . . . . . .  $6,464,000 

148,000 Travel .......................... 
F a c i l i t i e s  s e r v i c e s . . . . . . . . . . . .  2,018,000 

Technical  s e r v i c e s .  152,000 

Admini.stra.t:ive suppor t .  906,000 

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

T o t a l ,  f tmd.  requirements .  .... $9,688,000 

PERSONNEL 

1972 -- 1971 

$6,910,000 $6,935,000 

241,000 199,000 

1,930,000 1.,912,000 

152,000 153,000 

828 000 841,000 ---L- 

$10,074,000 - - ~ - -  $10,027,000 ----- 

1972 -- 1971 --- 19 70 -- 

1. Permanent. P o s i t i o n s  by Program: ---- 

Spac.t! Science and Appl ica t ions  - 

Physics  and astronomy.. .............. 

Lrtunc:h v e h i c l e  procurement. .......... 
Bi.osc:ience ............................ 
S p c e  a p p l i c a t i o n s  ................... 

---- Advmced Research and- Technology 

Ae!i:onautical research  and technology. 
Spiic~! research  and technology..  ...... 

--- Tracking and Data Accp i s i t i on . .  ........ 
Sut i to ta l ,  p o s i t i o n s  by program.. ... 

2.  I n d i r e c t  P o s i t i o n s  : _-_- 
Direc to r  and s t a f f  ..................... 
Admfniatrat ive suppor t .  ................ 
Research and development suppor t .  ...... 

S u b t o t a l ,  i n d i r e c t  p o s i t i o n s .  ........ 
T o t a l ,  permanent posit : lons ............... 

75 75 7 2  
7 3 

29 3 2  32 
1 1 1. 

---. 

10 1 2  1 2  
18 16 16 

120 

253 

-- 120 

259 

-- 11 8 

258 

- 

-- --- - 

6 6 6 
98 97 9 0 

11 3 
_.- 126 126 - 

230 - 229 -- 209 -- 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

I_-- AMES RESEARCH CENTER 

MISSION : 
. - ~  

The prograrils a t  t he  Ames Research Center are d i r ec t ed  a t  researc:h anti develop- 
ment i n  the  f i e l d s  of ae ronau t i c s ,  space sc ience  and spacec ra f t  techno:l.ogy as 
w e l l  as appl.:ications t o  n a t i o n a l  needs of t he  new sc ience  and technolo8:y growing 
out  of ithe aerospace program. S p e c i f i c a l l y ,  the  Cen te r ' s  major respon: ; ibi l i t ie :s  
are concentrated i n  f i v e  areas : Aeronautics,  Space Shu t t l e /S ta t ion ,  L i f e  
Sciences, P1.anetary Science and Astrophysics and the  Pioneer P ro jec t .  

The ae ronau t i ca l  research  program a t  Ames  is among the most importan!. R&D 
e f f o r t s  a t  t he  Center. To provide a guide f o r  pursuing our  experimentzil re- 
search ,  emphasis i s  placed on t h e o r e t i c a l  analyses as a b a s i s  f o r  t h e  
p red ic t ion  and understanding of f l u i d  flows t h a t  is intended t o  lead  t o  a much 
s t ronge r  ro1.e of t he  computer i n  the  design of ae ronau t i ca l  vehic1 .e~  tlirough- 
out  t h e  speed range. E f f o r t s  are under way t o  e x p l o i t  t h e  g rea t  poten1:ial f o r  
using computational f l u i d  dynamics i n  t h e  f u t u r e  i n  p lace  of c e r t a i n  types of 
more c o s t l y  and t i m e  consuming wind tunnel  experiments. In  add i t ion  t o  the  
more b a s i c  areas, the  Center is a l s o  a major cont r ibu tor  t o  V/STOI. teclinology. 
VTOL and STOI, a i r c r a f t  are important i n  both c i v i l  and m i l i t a r y  av ia t ion .  
Success i n  these  app l i ca t ions  w i l l  depend upon e f f i c i e n t  f l i g h t  arid upon the  
a b i l i t y  t o  !.and and take-off quickly and p r e c i s e l y  from s m a l l  areas wi':h s a f e t y  
and regiilari.i:y under all-weather conditions.  Research inves t iga t ions  'ire being 
ca r r i ed  out  on s p e c i f i c  concepts t o  achieve these  broad ob jec t ives .  T l i i s  re- 
search invo!.ves systematic a n a l y t i c a l  s t u d i e s  and wind tunnel  invest igi i t ions t o  
de f ine  and t:val.uate concepts,  study of t he  f l i g h t  c h a r a c t e r i s t i c s  of tlie con- 
cepts  using Elight s imula tors  and f i n a l l y  f l i g h t  v e r i f i c a t i o n  wi th  f l i l :ht  
veh ic l e s  of :he technological advances ind ica ted  i n  the  research  progriim. 

M i l i t a r y  ii i r c r a f  t development programs h i s t o r i c a l l y  have been siippor I:ed 
through inves t iga t ions  i n  the  Cen te r ' s  wind tunnels  and s imula to r s ,  maiiy of 
which have unique t e s t  c a p a b i l i t i e s .  This a c t i v i t y  w i l l  be continued ,it a 
high l e v e l  because i t  is  v i t a l  t o  s p e c i f i c  a i r c r a f t  programs and 1)ecau:;c i t  
a f f o r d s  insight: i n t o  problems r equ i r ing  f u r t h e r  research  f o r  app l i ca t ion  t o  
the  design o E  f u t u r e  a i r c r a f t .  

The Space Shu t t l e /S ta t ion  programs are being supported i n  a number oli areas 
a t  A m e s .  Pas t  research  a t  t he  Center has  cont r ibu ted  s i g n i f i c a n t l y  t o  the 
so lu t ion  of the problem of the  su rv iva l  of spacec ra f t  dur ing  the  very 'iigh 
aerodynamic hea t ing  a t t endan t  t o  high speed en t ry  i n t o  the  e a r t h ' s  atmosphere. 
The hea t  p ro t ec t ion  systems f o r  a r e l a t i v e l y  h ighly  maneuverable reusa1)le 
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c r a f t  such a:; t he  Space Shu t t l e  presents  a very d i f f e r e n t  problem from tha t  
of previous spacecraf t  which followed e s s e n t i a l l y  a b a l l i s t i c  t:ra:jectoicy and 
were designed on the  b a s i s  of a s i n g l e  mission. Thermal pro tec t ion  sy!;tem 
research is one area of space s h u t t l e  support  being ca r r i ed  out  ale Arne!;. Other 
areas involve s t u d i e s  of the  aerodynamic performance, s t a b i l i t y  and co.ntrol of 
var ious boo:; rei: and o r b i t e r  veh ic l e  concepts under cons idera t ion ,  t he  :def ini t ion 
of dynamic :Loads and veh ic l e  response t o  be expected, and the guidance, contro:l 
and pi lot int ;  prohlems t o  be encountered i n  landing such vehic les .  Stuliies , a r e  
a l s o  being made t o  he lp  provide a d e f i n i t i o n  of research  t o  be c o n d u c t ~ ~ d  i n  
a space stairion, the  design of the  l i f e  support  systems, a b e t t e r  unde,rstan,ding 
of the  space s1:at:ion environmental e f f e c t s  of human performance and thl? e f f e c t s  
of long term exposure t o  weight lessness  on the  physiology of hiimaiis. 

Research L i  the l i f e  sc iences  is conducted i n  t h r e e  major areas: (1 )  bas i c  
research i n  the physiological  and behavioral  sc iences  concerned with ol3taining 
an understaii i ing of t he  e f f e c t s  of ae ronau t i ca l  and space f l i g h t  stresses upon 
man; ( 2 )  research  i n  long-term advanced l i f e  support  systems and i n  t i e  human 
f a c t o r s  aspis:t:; of the r e l a t i o n s h i p s  between man and the machines which t rans-  
por t  and suppoirt him i n  a h o s t i l e  environment; and ( 3 )  s t u d i e s  i n  exo3iology 
or ien ted  towards the p red ic t j cn ,  de t ec t ion ,  and s tudy of ex t r a t : e r c r s t r i a l  
f o s s i l s ,  chenica ls ,  and l i f e  forms. 

Research i n  space sc ience  includes s t u d i e s  of s o l a r  physics ,  p lane tary  en- 
vironments <and geophysics.  l'he s tud ie s  p e r t a i n  t o  magnetic f i e l d s  and plasmas 
i n  space,  t he  composition and s t r u c t u r e  of p l ane t s  and of p lane tary  and s t e l l a r  
atmospheres, and c r a t e r i n g  mechanics i n  n a t u r a l  materials t o  a i d  i n  understand- 
ing the s t r i ic t i i re  of lunar  sur faces .  Also  of concern is  the  planet. e a r t h  and 
how the tecinology t h a t  has been developed i n  the  space program can be used t o  
improve our understanding of the  ea r th  and the  conservat ion of i t s  resources .  
The s tud ie s  a r e  both t h e o r e t i c a l  i n  na ture  and experimental  using 1.aboratory 
equipment, sounding rockets  and experiments ca r r i ed  on s a t e l l i t e s  and space 
probes. Experiments are a l s o  conducted on a s p e c i a l l y  o u t f i t t e d  a i r c r a f t  
which serves as  an a i rborne  1.aboratory t o  provide,  f o r  example, a platform f o r  
an in f r a red  te lescope f o r  as1:ronomical observat ions which are high1.y degraded 
from sur face  loca t ions  by tht? f i l t e r i n g  e f f e c t s  of the  atmosphere. Researchers 
throughout the  s c i e n t i f i c  coninunity are inv i t ed  t o  p a r t i c i p a t e  i n  s tud ie s  
conducted from the  a i rborne  labora tory .  

Ames has f l i g h t  p ro jec t  management r e s p o n s i b i l i t y  f o r  the  Pioneer Pro jec t .  
Pioneer provides s c i e n t i f i c  observat ions of phenomena i n  in t e rp l ane ta ry  space 
from an unrnannid spacec ra f t .  Four Pioneer spacec ra f t  a r e  cu r ren t ly  i n  s epa ra t e  
o r b i t s  about t h e  sun near  the e a r t h ' s  o r b i t  and a l l  r egu la r ly  p r o v ~ d e  information 
on s o l a r  r ad ia t ion .  One of 1:hese i s  i n  i t s  s i x t h  year of operat ion.  Pioneer 17 

and G spacecraf t  are  being rtiadied f o r  the  s tudy of i n t e rp l ane ta ry  f i e l d s  and 
p a r t i c l e s  beyond the  e a r t h ' s  r ad ius ,  the  a s t e r o i d  b e l t  and the environment of 
J u p i t e r .  
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In  ca r ry ing  o u t  its miss ion ,  Ames works c l o s e l y  w i t h  t h e  aerospace  and 
educa t iona l  cormunit ies  and wi th  o t h e r  Government agencies .  A number of 
coopera t ive  lor j o i n t  programs are c u r r e n t l y  i n  progress  wi th  t h e  Department 
of Transpor t  a t ion .  

DESCRIP'I'ION : 

The Ames liesearch Center  w a s  e s t a b l i s h e d  i n  1940, and is 1ocat.ed al: t he  
gouthern end oE San Francisco Bay on land contiguous t o  t h e  U.S. Nav,il A i r  
S t a t i o n ,  MoEfett F i e l d ,  C a l i f o r n i a .  Its phys ica l  p l a n t  comprises many 
s p e c i a l i z e d  facil i t ies f o r  aerospace r e sea rch  i n  t h e  phys ica l  sc:iencc?s as 
w e l l  as t h e  space sc i ences  and l i f e  s c i e n c e s ,  a l l  of which are incluiled i n  
t h e  mission of t he  Center .  These inc lude  wind t u n n e l s ,  entry-heatin:,: 
s imula tors  , 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 j e s  capab!e of conclucting 
tests a t  speeds up t o  and above e a r t h  escape speed as w e l l  as 1aboral:ories 
equipped t o  s tudy s o l a r  and geophysical  phenomena, l i f e  s y n t h e s i s  , 1 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 acres of land.  C e r t a i n  o t h e r  f a c i l i t i e s ,  such as t h e  
u t i l i t i e s  and a i r f i e l d  runways , are used j o i n t l y  by NASA and the  Department 
of t h e  Navy. 'The c a p i t a l  investment a t  t h e  Ames Research Cen te r ,  in [ - lud ing  
f ixed  a s s e t s  i n  p rogress  and cont rac tor -he ld  f a c i l i t i e s  a t  v a r i o u s  h c a t i o n s  
as of June 30, 1970, was $256,217,000. Also housed a t  t h e  Ames Resetarch 
Center is tne U.S. Army A i r  Mobi l i ty ,  Research and Development Labpratory.  
Personnel  from t h i s  Laboratory work c l o s e l y  wi th  Ames personnel  on rizsearch 
of mutual in terest .  

SUMMARY --- OF RESOURCES REQUIRMENTS: 

FUNDS 

Functions 1970 
----I 

Personnel . . . . . . . . . . . . . . . . . . . . . . .  $31,865,000 

Travel . . . . . . . . . . . . . . . . . . . . . . . . . .  698,000 

F a c i l i t i e s  se rv ices . . . . . . . . . . . . .  3,7 68 , 000 

Technical  services... . . . . . . . . . . .  240,000 

Adminis t ra t ive  support  .......... 1 , 031 , 000 

T o t a l ,  fund requirements.  ..... $37,602,000 

19 71 

$33,656,000 

905,000 

4,203,000 

122,000 

1 , 013,000 

$39 , 899 ,000- 

1972 

$33 , 346,000 

366,000 

4 , 374,000 

122 , 000 

1,~311,000 -- 

$39 , 719,000 
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PERSONNEL -- 

1972 
I_- 

1971 --- 19 70 

1. Permanent :Posit ions by Program: 
_I___---- 

Manned Space F l i g h t  
-.--A 

19 
7 

Apollo ............................... 
Space f l i g h t  ope ra t ions . .  ............ 22 

__ Space _---- Science and Appl ica t ions  

65 
129 
120 

6 

57 
123  
102 

5 

Phys ics  and astronomy. ............... 
Lunar and p l a n e t a r y  exp lo ra t ion . .  .... 
Biosc ience . . . . . . . . . . .  ................ 
Space a p p l i c a t i o n s  ................... 

Advanced Research and -Technology 
_.__--- 

796 
404 

26 

841 
367 

27 

835 
324 

2 0' 

Aeronaut ica l  research and technology. 
Space research  and technology ........ 
Nuclear power and propuls ion  ......... 

4 __- 4 Technology U t i l i z a t i .  ................. 
1 533 1,458 

__I-- 

S u b t o t a l ,  d i r e c t  p o s i t i o n s  ......... 1,576 

2 .  I n d i r e c t  P o s i t i o n s :  

37 
218 
134 -- 

37 
2061 
123; 

D i r e c t o r  and s t a f f  ..................... 
Adminis t ra t ive  suppor t .  ................ 
Research and development suppor t  ....... 

37 
234 
125 

389 -- 3661 S u b t o t a l ,  i n d i r e c t  p o s i t i o n s  ......... 39 6 

1 922 2.-- T o t a l ,  permanent pos i t i o ' n s  ............... 1, a24 1 972 L 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

MISSION : 

The E l e c t r o n i c s  Research Center, . e s t ab l i shed  i n  September 1964, was closed 
i n  1970 follclwing a r e d i r e c t i o n  of the n a t i o n ' s  space  program undertaken du r ing  
t h e  f i s ca l  year 1971 budget p rocess .  

SUMMARY --- OF R.ESCtURCES REQUIREMENTS -- : 

FUNDS 

Func tioris 1971 1972 -- 19 70 

--- -- - Personnel .  ............................ $13,803,000 

325,000 --- -- - Travel.... ............................ 
2,998,000 --- --.- F a c i l i t i e s  services. .................. 
1,062,000 --- --.- Technical  ! ; e r v i c e s . . . . . . . . . . . . . . . . . . . .  

--- --I - .............. -- -- 918,000 Admin i s t r a t ive  suppor t . .  

--- -- - .......... -- T o t a l ,  fund requirements . .  $19,106,000 -- 
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PERSONNEL 

1970 1971 1.972 

1. Permanent: P o s i t i o n s  by Program: 
- E A  

_--- Manned *ace F l i g h t  

Apollo .............................. 
4--- S ace Science and App l i ca t ions  -. 

Phys ics  and astronomy ............... 
Lunar and p l a n e t a r y  e x p l o r a t i o n  ..... 
Space a p p l i c a t i o n s  .................. 
Launch v e h i c l e  procurement. ......... 

Advanced Research and Technology - _--- 
Aerorlau t i c a l  r e sea rch  and technology 
Space r e sea rch  and technology. ...... 

S u h t c l t a l ,  p o s i t i o n s  by program.. .. 
2 .  Indirect :  P o s i t i o n s :  -_---- 

Direct:or and s t a f f  ...................... 
Adminj.strative suppor t  .................. 
Research and development: suppor t .  ..... 

Sub t o t  a1 . i n d i r e c t  p os1 t i o n s  ........ 
T o t a l  . I x m a n e n t  p o s i t i o n s . .  ............ 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

FLIGHT RESEARCH CENTER 

MISSION : 

The Flight: Research Center ,  es tab l i shed  i n  1947, conducts aeronaut ic id  and 
space r e l a t e d  research  using a v a r i e t y  of aerospace veh ic l e s .  
cludes e f f o r t  on problems of take-of f , landing,  low-speed f l i g h t ,  ~ u p e i ~ s o n i c  
and hypersorij,c f l i g h t ,  and re-entry t o  v e r i f y  pred ic ted  cha rac t e r i s t i c : ,  
and t o  :Ldent:i.fy unexpected problems i n  a c t u a l  f l i g h t .  

The work in- 

The cu r ren t  and pro jec ted  programs a t  t h i s  Center include:  ae ronau t i ca l  
p ro j ec t s  concerning general  a v i a t i o n ,  STOL research ,  subsonic and supeixsonic 
t r anspor t  resea.rch; space veh ic l e  systems p r o j e c t s  i n  which the  f l i g h t  be- 
havior  of advanced re-entry veh ic l e s  including M2-F2, HL-10, and E:-24A heavy- 
weight l i f t i n g  bodies  is 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 ,  gu.i.tlan.ce, and con t ro l  i n  advanced f l i g h t  missions and improvenients 
on systems arid sensors  used i n  biomedical monitoring, t racking ,  arid da1.a 
acqu i s i t i on .  

Most imp0rt:an.t of t h e  f a c i l i t i e s  and s p e c i a l  equipment f o r  conductinl; programs 
a t  t he  F l i g h t  Research Center are t h e  a i r c r a f t .  
a i r c r a f t  f o r  handling q u a l i t i e s  i nves t iga t ions  t o  supersonic  a i r c r a f t ,  such 
a s  the  YF-l2A, used f o r  var ious  research  inves t iga t ions  having applical . ion t o  
both c i v i l  arid m i l i t a r y  av ia t ion .  Special  purpose veh ic l e s  such its l i i  t i n g  
bodies ,  STOI., 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 ,  o r  a i rborne  s imula tors ,  are  con- 
t r a c t o r  procxired o r  developed in-house. Special ized labora tory  f a c i l i l . i e s  are 
ava i l ab le  t o  cclmplement the  f l i g h t  a c t i v i t i e s  with proper prel iminary i'esearch 
and t e s t i n g .  Simulation equipment is used t o  guide and assist i n  the  Iierformance 
of product ive f l i g h t  a c t i v i t i e s .  
acqu i s i t i on  3.s operated t o  support  t he  f l i g h t  a c t i v i t y .  

They range from genera l  a v i a t i o n  

A two-station radar  f o r  t racking  and da ta  

DESCRIPTION: 

The Flight: Research Center ,  Edwards, Ca l i fo rn ia ,  is 65 a i r  m i l e s  nor1:heast of 
Los Angeles. The Center is loca ted  a t  t h e  nor th  end of Edwards A i r  Foi-ce Base 
on 218 acres: of land leased from the  A i r  Force. Ut i l i t i es  are providetl by the  
A i r  Force on a reimbursable b a s i s .  The Center is adjacent  t o  Rogers Di'y Lake, 
a 55-square-mi1.e area with a complex of runways varying i n  length  from 5 t o  
11 mile: ; .  

The physicxi1 p l an t  c o n s i s t s  of an o f f  ice- labora tory  bui ld ing  with ad:j oining 
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 
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temperature lsads c a l i b r a t i o n s  f a c i l i t y .  Auxil iary bui ld ings  include w,xehousea, 
an a u x i l i a r y  power systems bu i ld ing  , communications bui ld ing ,  and a n  a i  ccraf t 
maintenance 113~1~.  The main s t a t i o n  of t he  two-station radar  range o p e n t e d  
by the  Center i s  located on the t h i r d  f l o o r  of t he  of f ice- labora tory  bui lding.  
The t o t a l  c a p i t a l  investment of t h e  F l igh t  Research Center ,  including f ixed  
a s s e t s  i n  p rogress ,  and contractor-held f a c i l i t i e s  a t  var ious  loca t ions ,  as 
of June 30, 1370, w a s  $63,228,000. 

SUMMARY OF RZSOlJRCES REQU1REME:NTS -- : __________-- 
FUNDS 

Funct Lon!; 1970 ----- 

Personnel . . . . . . . . . . . . . . . . . . .  .... $8,507,000 

Travel . . .  ....................... 185,000 

F a c i l i t i e s  s e rv i ces . .  ............ 1,247,000 

Technical s e rv i ces .  .............. 83,000 

........... 286 000 Administrativme support  ---J--- 

Tota l ,  fund requirements ....... $10,308,000 

PERSONNEL ---- 

1972 -- - 1971 

$9,025,000 $9,064,000 

220,000 220,000 

1,351,000 1,381,000 

68,000 53,000 

231,000 -. ---.L 256 000 

$10,895,000 --L-- $110 974,000 

1972 -. 19 70 1971 

1. Permanent Pos i t i ons  by Program: -_--- 

Advanced ---- Research and - Technology 

Aeronaut ical  research and technology. .. 330 
Space research  and technology .......... 82 

Tracking and Data Acquis i t ion ............ 32 

.................. 1 

-___- I_-- 

I_--- Technology U t i l i z a t i o n  - ," - 
.... 445 Subto ta l ,  pos i t i ons  by program..... - 

2 .  1rtdirec.t Pos i t i ons :  
____I-- 

Direc tor  and s t a f f . . . . . . . . . . . . . . . . . . . . . . .  11 
Adminis t ra t ive support  .................... 79 

Sub to ta l ,  i n d i r e c t  .posi t ions. .  ......... 90 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

LANGLEY RESEARCH CENTER 

MISSION : 

The Langley Research Center s t r ives  t o  maintain t h e  l e a d e r s h i p  of t h e  
United S t a t e s  I n  a e r o n a u t i c s  and space  ac t iv i t i e s  through t h e  conduct of 
a broadly based r e s e a r c h  and technology development program t o  i d e n t i f y  
and inves t ig , a t e  t h e  fundamental t e c h n i c a l  problems conf ron t ing  t h e  
advancement of f l i g h t  i n  t h e  atmosphere and i n  space.  It a t t e m p t s  t o  
d i scove r  and t o  assess o p p o r t u n i t i e s  f o r  t h e  e x p l o i t a t i o n  of important  
new f l i g h t  systems and through its re sea rch  program t o  improve t h e  
technologicsd. hase  f o r  t h e  d e s i g n ,  c o n s t r u c t i o n ,  and ope ra r ion  of 
advanced a i r c r a f t  and space v e h i c l e s .  It manages t h e  execu t ion  of 
nat ional- ly  s i g n i f i c a n t  f l i g h t  p r o j e c t s .  Through its g r a n t i n g  and con- 
t r a c t i n g  c a p a b i l i t i e s  i t  invo lves  elements of t h e  n a t i o n ' s  e n t i r e  
r e s e a r c h  con~iuri i ty ,  e s p e c i a l l y  among t h e  n a t i o n ' s  u n i v e r s i t i e s ,  in i t s  
r e s e a r c h  prog:rsuns. It d i s semina te s  t h e  i m p l i c a t i o n s  of its r e s e a r c h  
r e s u l t s  f o r  t h e  n a t i o n ' s  e n t i r e  i n d u s t r i a l  base.  

Langley is d i r e c t i n g  an i n c r e a s i n g  and s u b s t a n t i a l  p o r t i o n  of i ts  
r e s e a r c h  programs t o  t h e  development of advanced concepts and new 
technology cm which f u t u r e  a i r c r a f t  w i th  inc reased  performance, range:, 
and g r e a t e r  !;afety and economy can b e  based. S p e c i a l  emphasis is placed 
on t h e  a p p l i c a t i o n  of t h e  r e v o l u t i o n a r y  s u p e r c r i t i c a l  wing concept tcib t h e  
development of an advanced t r a n s p o r t  which maximizes c r u i s e  ef f ic:lenc:.y 
t o  improve iiirtrraf t p r o d u c t i v i t y  and dec rease  o p e r a t i n g  c o s t s .  
t he  p r a c t i c a l  c o n s t r u c t i o n  of t h i s  wing and t h e  performance of an a i r -  
c r a f t  w i th  t h i s  wing a t  near full scale w i l l  be  i n v e s t i g a t e d .  In  
1972 t h e  i n v e s t i g a t i o n  w i l l  be extended t o  examine a more complete a1i.r- 
c r a f t  w i th  r l~a:l ist ic f l i g h t  c o n t r o l s  and high l i f t  dev ices .  Increased 
emphasis is '3e:Lng placed on the  development of a t echno log ica l  base 1::o 
support  a n a t i o n a l  V/STOL a i r c r a f t  c o n s t r u c t i o n  program and t o  evolvt:! 
systems f o r  'sp'timum te rmina l  area instrument  o p e r a t i o n  and a i r  traff:i.c 
c o n t r o l  i n t e g r a t i o n .  

In 1971 

Emphasis inlil.1 con t inue  on t h e  improvement of t h e  supe r son ic  f l i g h t  
c a p a b i l i t i e s  f o r  bo th  t r a n s p o r t  and m i l i t a r y  a i r c r a f t .  Configurat ioi is  
are being s t u d i e d  t h a t  a t t e m p t  t o  maximize t h e  f a v o r a b l e  interferencc! 
e f f e c t s  of ,aerodynamics, w i t h  advanced s t r u c t u r e s  and p ropu l s ion .  Tl ie  
advanced r e sea rch  program is a l s o  aimed a t  the  technology r e q u i r e d  

RPM 2-62 



f o r  a i r c r a f t  whose performance extends i n t o  t h e  hypersonic  speed range. 
The evolution. of materials and s t r u c t u r a l  systems f o r  c r i t i ca l  temperature  
environments i s  i n  p rogres s  and p r a c t i c a l  methods f o r  active coo l ing  of high 
h e a t  areas of a i r c r a f t  s u r f a c e s  are be ing  developed. Work is a l s o  pro- 
ceeding on tl-.e development of hypersonic  ramjet engine techno1og.y. 

Other programs a t  t h e  Langley Center are focused on t h e  c r i t i c a l  problems 
of a i r c r a f t  p rapu l s ion  n o i s e  and s o n i c  boom a l l e v i a t i o n ,  t h e  d e t e c t i o n  of 
clear a i r  tu rbu lence  and a i r c r a f t  t r a i l i n g  v o r t i c e s ,  t h e  improvement of 
l and ing  gears  and improved t r a c t i o n  and c o n t r o l  under adve r se  weather 
c o n d i t i o n s .  

I n  support  of g e n e r a l  a v i a t i o n ,  Langley w i l l  con t inue  i t s  s t u d i e s  t o  
i d e n t i f y  pratl lems and t h e i r  r e s o l u t i o n  f o r  c u r r e n t  d e s i g n s ,  t o  clonsolidate 
d a t a  and t e c t n i q u e s  f o r  new d e s i g n s ,  t o  c o l l e c t  d a t a  t o  update  lioad r e q u i r e -  
ments,  and tcl develop new dev ices  f o r  high l i f t ,  c o n t r o l  systems and gust-. 
a l l e v i a t i o n  t o  improve o p e r a t i o n a l  c a p a b i l i t i e s .  S impl i f i ed  low-c:ost 
e l e c t r o n i c  systems t o  a i d  s t a b i l i t y ,  n a v i g a t i o n  communication and c o l l i s i o n  
warning are under development. 

A large p o r t i o n  of t h e  Cen te r ' s  s k i l l s  and r e s o u r c e s  is d i r e c t e d  t o  t h e  
management of important space f l i g h t  p r o j e c t s .  Langley has  o v e r s a l l  manage- 
ment r e s p o n s i b i l i t y  f o r  t h e  NASA Viking p r o j e c t  which p l a n s  t o  o r b i t  and s o f t  
land unmanneci instrumented vehicles a t  Mars i n  1976. The p r o j e c t  w i l l  pro- 
v i d e  a d e t a i l e d  s tudy  of Martian geophysics ,  a tmospheric  c h a r a c t e r i s t i c s  
and s u r f a c e  p r o p e r t i e s .  E s p e c i a l l y  s i g n i f i c a n t  are i ts  experiments t o  
i n d i c a t e  the  presence of l i f e - fo rms .  The suppor t  of Viking and (other 
n a t i o n a l  space f l i g h t  e f f o r t s  is based on e x t e n s i v e  expe r i ence  and 
con t inu ing  c o n t r i b u t i o n s  t o  advanced technology i n  such areas as atmosphere 
e n t r y  h e a t  s h i e l d i n g ,  space v e h i c l e  recovery systems,  r o c k e t  p ropu l s ion ,  
i n s t rumen ta t ion  and e l e c t r o n i c  equipment, and s p a c e c r a f t  s t e r i l i z a t i o n .  

Space technology programs have been expanded t o  suppor t  t h e  s e l e c t i o n  and 
development clf manned systems such as t h e  space  s h u t t l e  and space  s t a t i o n /  
base.  They inc lude  mission f l i g h t  mechanics, t r a j e c t o r y  s e l e c t i o n ,  v e h i c l e  
c o n f i g u r a t i o n  and performance, l o a d s ,  s t r u c t u r e s ,  and cryogenic  tankage, 
r e f u r b i s h a b l e  thermal p r o t e c t i o n  systems,  on-board power systems,  and l i f e  
support  systems,  and t h e  development and i n t e g r a t i o n  of mis s ion  experiments.  

Con t r ibu t ions  w i l l  cont inue t o  b e  made t o  t h e  technology of automated 
s p a c e c r a f t ,  s,uch as space t e l e s c o p e s ,  s e n s o r s  and d a t a  hand l ing  f o r  e a r t h  
r e sources  s a t e l l i t e s ,  payloads f o r  micrometeoroid and r a d i a t i o n  environ- 
ment surveys as w e l l  as t h e  d e f i n i t i o n  of t h e  upper atmosphere. The Langley 
Center  is re spa 'n s ib l e  f o r  providing c r u c i a l  technology as w e l l  as experi- 
ments falr t h e  Apollo and Skylab programs. It i s  a l s o  r e s p o n s i b l e  f o r  t h e  
a c q u i s i t i o n ,  o p e r a t i o n ,  and improvement of t h e  Scout launch v e h i c l e  I n  i t s  
a p p l i c a t i o n  t.o 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  experiments .  
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The C e n t e r ' s  ground-based r e s e a r c h  program i n c l u d e s  comprehensive i n v e s t i -  
g a t i o n s  of t h e  e f f e c t s  of t h e  environment on space  v e h i c l e s  i n c l u d i n g  h e a t ,  
vacuum, n o i s e ,  micrometeoroid and r a d i a t i o n ;  t h e  development and a p p l i c a t i o n  
of advanced composite and polymeric materials t o  s t r u c t u r e s  and thermal 
c o n t r o l  systems; and improved technology f o r  e n t r y  communication blackout  
a l l e v i a t i o n ,  ho r i zon  sens ing ,  antenna and power a m p l i f i e r s ,  b a t t e r i e s ,  high 
c a p a c i t y  computer memories, l o g i c  c i r c u i t s  and o t h e r  advanced microelectronic: 
dev ices .  

Langley w i l l  con t inue  its p ionee r ing  r o l e  i n  t h e  d e f i n i t i o n  of man's 
c a p a b i l i t i e s  and a d a p t a t i o n  f o r  performance of space  mis s ions  by worlc on 
p r o j e c t s  r e l a t i n g  t o  rendezvous and docking, extra v e h i c u l a r  o p e r a t i o n s ,  
space  assembly and maintenance and complex experiments.  

DESCRIPTION: 

The Langley Research Cen te r ,  Hampton, V i r g i n i a ,  is l o c a t e d  approximately 
100 a i r  milles south of Washington, D.C.  The Center  occupies  773 acr1.s of 
Government-owned l and ,  d iv ided  i n t o  two areas by t h e  runway f a c i l i t i e s  of 
Langley A i r  Force Base. 
NASA and 320 under permit from t h e  A i r  Force.  The E a s t  Area comprisczs 23 
acres under A i r  Force permit .  Runways, some u t i l i t i e s ,  and cert:ain (other  
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.  
are 110 acres of NASA-owned land l o c a t e d  i n  t h e  C i t y  of Newport N e w s ,  
V i r g i n i a ,  3,27'7 a c r e s  under permit  from t h e  A i r  Fo rce ,  and 9 acres under 
lease. The t o t a l  acreage p r e s e n t l y  owned, under permit  o r  l e a s e d ,  i:; 
4,169. The toital  c a p i t a l  investment a t  t h e  Langley Research Cen te r ,  in- 
c lud ing  f i x d  ;assets i n  p rogres s ,  and con t r ac to r -he ld  f a c i l i t i e s  a t  
v a r i o u s  loc i l t i ons  as of June 30, 1970, w a s  $402,968,000. 

The West Area c o n s i s t s  of 750 acres, 430 owlied by 

I n  addit:ion, t h e r e  

SUMMARY OF 11.3SOURCES REQUIREMENTS : --- 
FUNDS 

l 972  __--- Func 1::Lons 19 70 1971 ----- 

Personnel. .  ..................... $59,341,000 $62,172,000 $63,O29,OOO 

Travel.. ......................... 1,168,000 1,792,000 1, ti16,OOO 

F a c i l i t i e s  services.. .......... 5,666,000 5,656,000 5 ,  lii96,OOO 

Technical  :3ei:vices.. ........... 360,000 352,000 352,000 

Admin:istrai:ive support . .  ....... 3,316,000 3,416,000 3 ,. '198,000 - 

T o t a l ,  fiincl requirements . .  ... $69,851,000 $73,388,000 -- $'74,1.91,000 ---- 
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PERSONNEL ~- 

1971, 1972 ---. 19 70 

1. Permanent P o s i t i o n s  h y  Program: 

Apollo ................................... 35 

Advanced m i s s i o n s . . . . . . . . . . . . . . . . . . . . . . . .  1 4  
Space f l i g h t  o p e r a t i o n s  .................. 19 

- -  !+ace Science and - Appl i ca t ions  

Physics  and astronomy .................... 19 
Lunar and p l a n e t a r y  e x p l o r a t i o n .  ......... 190 
Bioscience.  5 

27 Space a p p l i c a t i o n s  ....................... 
35 Launch v e h i c l e  procurement ............... 

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

Advianced Research ,wid Technology 

Aeronau t i ca l  r e s e a r c h  and technology ..... 1,270 
Space r e s e a r c h  and technology ............ 969 
Nuclear power and p ropu l s ion  62 ............. 

---- Tracking and Data - Acqu i s i t i on . .  ............ 34 

5 Technology U t i l i z a t i o n . . . . . . . . . . . . . . . . . . . . .  

S u b t o t a l ,  p o s i t i o n s  by program. .......... 2,684 

2. I n d i r e c t  P o s i t i o n s  : -_- 
8 

732 

D i r e c t o r  and s t a f f  ......................... 
l3esearch and development suppor t  ........... 
Admin i s t r a t ive  suppor t .  .................... 448 

S u b t o t a l ,  i n d i r e c t  p o s i t i o n s  ............. 1,188 

T o t a l ,  permanent p o s i t i o n s  .................. L- 3 872 

51 1 
3 1. 104 

2' 4 

2;' >! 5 
2351 304 

351 3 8 
4 I. 3 2 

--.- 
-!I 

1,320 1,307 
85(l 61.1 

6 2  4 2 

40 2 8 

5 --_- !:I - 

2 661.1 2,501 -L- 

II 8 
420 4115 
6911 - 67 2 

- 1 , 12:!! - L , O ! I 5  

-L- 3 790 3,596 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

LEWIS RESEARCH CENTER __- 

HI S S ION : 

The L e w i s  Research Center ' s  p r i n c i p a l  mission is re sea rch  and techliology 
i n  t h e  areas 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 genera t i o n  
systems f o r  s p a c e c r a f t .  The emphasis is predominantly on r e sea rch  a i d  
technology; however, t h e  e n t i r e  spectrum of a c t i v i t i e s  i s  undertaken from 
b a s i c  r e sea rch  t o  development. The scope of technology ranges  from Jork 
on i n d i v i d u a l  components through complete systems.  Most of t h e  c r i t i c a l  
areas which l i m i t  t h e  performance of engines  and power systems are t i 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  Center .  Research by coimnercial 
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  d i r e c t z d  by 
Lewis Research Center  personnel .  

The L e w i s  C e n t e r  is  r e s p o n s i b l e  f o r  t h e  Centaur boos t e r  p r o j e c t  anti f o r  
t he  SERT (Space E l e c t r i c  Rocket T e s t )  p r o j e c t .  Large c o n t r a c t s  a r e  
d i r e c t e d  on t h e  Quiet  Engine ( f o r  a i r c r a f t )  and t h e  Brayton Cyc:Le Nulzlear 
Electr ic  Generat ing System f o r  s p a c e c r a f t .  There is a l s o  cons ide rab le  
suppor t ing  in-house r e sea rch  e f f o r t  on these  p r o j e c t s .  

Some examples of major r e sea rch  and technology a c t i v i t i e s  are d isczssed  
i n  t h e  fol lowing paragraphs:  

A i r c r a f t  engines  f o r  f u t u r e  subsonic  and supe r son ic  a i r c r a f r  w i l l  in -  
co rpora t e  high compressor p r e s s u r e  r a t i o s  and h igh  t u r b i n e  in:Let temper- 
a t u r e s .  A l a r g e  p a r t  of t h e  a e r o n a u t i c s  r e s e a r c h  e f f o r t  a t  L e w i s  is 
d i r e c t e d  toward so lv ing  t h e  problems imposed by t h e s e  two f a c t o r s .  
Among these  r e sea rch  e f f o r t s  are:  s l o t t e d  compressor b l ades  11o in , - rease  
t h e  p re s su re  rise p e r  b l ade  row, cooled t u r b i n e  b l ades ,  high-speed 
bear ings  and seals f o r  o p e r a t i o n  a t  high tempera ture ,  engine . i n l e t ; ,  
engine exhaust  nozz le s ,  combustor c o n f i g u r a t i o n s ,  and high energy Euels. 
A f l i g h t  test program is being conducted w i t h  an  F-106 a i r p l a n e  t o  
determine t h e  i n t e r a c t i o n  of engine  i n l e t s  and exhaust  nozz les  w i t ?  wings 
and f u s e l a g e  a t  t r a n s o n i c  speeds.  These f l i g h t  tests complemcmt wind 
tunne l  tests which have l i m i t e d  c a p a b i l i t y  i n  p r e d i c t i n g  t h e  cmginle- 
a i r f r ame  i n t e r a c t i o n s  a t  t r a n s o n i c  speeds.  

L e w i s  i s  suppor t ing  a series of advanced r e s e a r c h  and technology pro- 
j ec t s  on subsonic  a i r c r a f t .  These p r o j e c t s  are: t h e  Advanced Tecnnology 
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Experimental. Transpor t  (ATET), t h e  l i f t - f a n  t r a n s p o r t  f o r  VTOL a p p l i -  
c a t i o n s  and1 t h e  external ly-blown a i r p l a n e  f l a p s  f o r  STOL appl ica t ion ls .  
The engine t:echnology f o r  t h e s e  a p p l i c a t i o n s  r e q u i r e s  new engine con- 
f i g u r a t i o n s  f o r  which t h e  technology has  not  y e t  been e s t a b l i s h e d .  Clne 
element of t h e  in-house program is, for  i n s t a n c e ,  t o  de te rmine  t h e  e f f e c t s  
of c r o s s  flow on h igh-pressure  r a t i o  l i f t  f a n s  f o r  V/STOL a i r c r a f t  i n  
experiments  being conducted i n  t h e  low-speed r e t u r n  passage of t h e  8- b y 4  
Foot Supersonic: Wind Tunnel. 

High per fo immce engines  are p resen t ing  an i nc reased  requirement  f o r  
f i n d i n g  means t o  reduce engine n o i s e .  L e w i s  is conduct ing in-house le- 
sea rch  i : ~  pi:ovf.de t h e  technology r equ i r ed  and t o  develop p ro to type  ncllise 
reducing coniponents . A q u i e t  engine development c o n t r a c t  is being managed 
by L e w i s  t o  provide a turbo-fan engine t h a t  w i l l  i n c o r p o r a t e  t h e  technology 
be ing  developed both a t  L e w i s  and under c o n t r a c t  programs. 

The problains of high f l i g h t  Mach number a i r c r a f t  engines  are a l s o  he- 
ing  i n v e s t i g a t e d .  This  r e s e a r c h  spans t h e  problems of i n l e t s ,  combusition, 
n o z z l e s ,  and engine systems. A new f a c i l i t y  nea r ing  completion a t  Pl,.um 
Brook w i l l  tx t tmd t h e  c a p a b i l i t y  t o  a l low experiments on engines  of 
p r a c t i c a l  s;i z e  . 

Contr Lbut:Lons t o  rocke t  technology con t inue  t o  flow from L e w i s .  Rt! la-  
t i v e l y  :ismal:L scale chemical r o c k e t s  are used t o  s tudy  t h e  p r o b l e m  oj’ 
combustion .Lns t ab i l i t y ,  fue l -oxidant  mixing, r e g e n e r a t i v e  cool ing  of 
nozz le s ,  ab:Lat:Lve nozz le s ,  nozz le  i n s u l a t i n g  c o a t i n g s ,  and spacec ra f  1: 
s u r f a c e  degi:adation due t o  rocke t  j e t  impingement. 

For f u t u r e  deep space miss ions  a number of p o t e n t i a l l y  a t t r a c t i v e  I r o -  
pu l s ion  s y s  terns are rece iv ing  s e r i o u s  c o n s i d e r a t i o n ;  however, insuf  f:i.cient 
d a t a  exis ts  upon which t o  base a s e l e c t i o n .  One of t h e  systems undeii: con- 
s i d e r a t i o n  u t i l i z e s  space s t o r a b l e  p r o p e l l a n t s .  L e w i s  has  undertake11 a 
program t o  19rovide t h e  necessary  engine performance d a t a .  
w i l l  delnons t r a t e  v a r i o u s  p r o p e l l a n t  combinations wi th  f l i g h t - t y p e  sy:;tems 
t o  provide  t h e  base  of technology and hardware t h a t  is requ i r ed  t o  r(?duce 
t h e  c o s t  of later f l i g h t  hardware development. 

The progritm 

A f u l l - s c a l e  Centaur v e h i c l e  w a s  i n s t a l l e d  and opera ted  i n  t h e  Spa1:e- 
c r a f t  Propulsilon Research F a c i l i t y .  This  v e h i c l e  w a s  equipped w i t h  
p ro to type  tank p r e s s u r i z i n g  s y s t e m  r e p l a c i n g  t h e  c u r r e n t  pump system 
f o r  feeding  thje p r o p e l l a n t s  t o  t h e  engine.  Work w i l l  cont inue  clurini; t h e  
coming year on the  development of t h i s  p r e s s u r i z i n g  system. 

Electric rocke t s  f o r  deep space  propuls ion  have b e n e f i t e d  g r e a t l y  Erom 
t h e  work i n  t h e  Electric Propuls ion  Research Building and the  newer 
E l e c t r i c  Propuls ion  Laboratory.  These b u i l d i n g s  con ta in  many l a r g e  Ivacuum 
tanks w h e r e  t h e  space environments e s s e n t i a l  t o  e l e c t r i c  propuls ion  re- 
s ea rch  a r e  approximated. 
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Many dev ices  f o r  power gene ra t ion  i n  space  a re  being s tud ied .  The 
s o l a r  c e l l  cDnverts 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 an11 
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  an11 
sus t a ined  power supply , however, an adap ta t ion  of t h e  f a m i l i a r  turbinllz 
d r i v e n  genera tor  seems most p r a c t i c a l .  To achieve  the  tremendous weilqht 
r educ t ion  necessary  w i l l  r e q u i r e  i n t e n s i v e  r e sea rch  and development. 
In s t ead  of steam, t h e  t u r b i n e s  w i l l  b e  d r iven  by l i q u i d  m e t a l  vapor 
(Rankine cyc le )  o r  by hea ted  gas  (Brayton c y c l e ) .  The only  way t o  
r e j e c t  t h e  w a s t e  h e a t  is by d i r e c t  r a d i a t i o n  t o  space ,  so  very l a r g e  
r a d i a t o r s  w i l l  be r equ i r ed .  High r o t a t i v e  speeds to  reduce weight 
produce requirements  f o r  new des igns  of compressors,  t u r b i n e s ,  b e a r i n ~ s  
and e l e c t r i c  gene ra to r s .  The hea t  source  w i l l  probably be a nuc lea r  
r e a c t o r .  

Various prcblems i n  connect ion wi th  t h e  development of nuc lea r  power 
systems and r .uclear  r o c k e t s  are conducted a t  t h e  Plum Brook S t a t i o n .  
A 60-meg,awatt thermal  r e a c t o r  f a c i l i t y  is used t o  determine the  e f f e c t s  
of r a d i a t i o n  on materials, on va r ious  e l e c t r o n i c ,  hydrau l i c ,  and mechanical 
c o n t r o l  systems,  and on items of equipment. 

A 28 r r i i l l i c m  d o l l a r  Space Power F a c i l i t y  has  been placed i n  o p e r a t i o n  
a t  Plum Brock. where nuc lea r  powered e lec t r ic  gene ra t ing  systems can be 
operated under s imulated space environment cond i t ions  f o r  long pe r iods  
of t i m e .  T h e  f irst  system t o  be i n s t a l l e d  w a s  a compressor-turbine u n i t  
f o r  a Brayton c y c l e  e l e c t r i c  p a r e r  gene ra t ing  system. 

Another type of e l e c t r i c  gene ra to r  and another  source  of energy a r e  
more d i s t a n t  p rospec t s .  A stream of ion ized  plasma f lowing 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.1ii.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 the  
development of superconduct ing e l e c t r i c  magnets. The L e w i s  Research 
Center has  been a l e a d e r  i n  t h i s  f i e l d ,  and has  cons t ruc t ed  a magnet 
w i th  a f ' i e l c l  of 150,000 gauss over  a twelve-inch bore.  A new f a c i l i t y  
f o r  concluctj.ng r e sea rch  on plasma tu rbu lence ,  d i f f u s i o n  and hea t ing  i s  
under cons t ruc t ion .  Known as t h e  "Bumpy Torus" it w i l l  u t i l i z e  twelve 
superconduc t in€;  magnets t o  compress a stream of deuter ium plasma and 
f o r c e  it t o  flow i n  a roughly c i rcular  p a t h ,  thus  avoid ing  t h e  l a r g e  
e n t e r i n g  and l eav ing  l o s s e s  encountered w i t h  e x i s t i n g  open-end f a c i l j  t i e s  ,, 
Data obta ined  wi th  t h i s  f a c i l i t y  may a i d  i n  t h e  u l t i m a t e  development of 
a c o n t r o l l e d  fus ion  r e a c t i o n  dev ice .  

The perfoirrnance of propuls ion  and power gene ra t ion  systems,  launch 
v e h i c l e s  , spixcecraf t , and p r a c t i c a l l y  a l l  hardware is  paced by phys ica l  
l i m i t a t i o n s  of a v a i l a b l e  materials. The Center h a s  maintained a sub- 
s t a n t i a l  ma!:er:ials r e sea rch  e f f o r t  aimed a t  r a i s i n g  these  l imi t a t ions ;  and 
.improving coinponent and s y s t e m  performance. A c t i v i t y  covers  t he  entj : .re 
temperature  range of materials usage going from the  cryogenic  tempera.ture 
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of 1iquif:ied gases  t o  t h e  high temperatures  encountered i n  the rocket  
nozz les  of a i r c r a f t  engine combustors and t u r b i n e  wheels.  Materia:l.s re- 
sea rch  i n c  Ludes both fundamental s t u d i e s  of what makes materials sl.rong 
o r  weak and t h e  development of new materials. "Super" a l l o y s ,  cori .osion 
r e s i s t a n t  (coat ings , u l t r a  pure  tungs t en ,  and composites made of m e i . a l  
whiskers ,  Eibers ,  o r  s i n t e r e d  granules  are among t h e  many concepts  being 
i n v e s t i g a t e d  , 

The NASA Aerospace Safe ty  I n s t i t u t e  is loca ted  a t  t h e  L e w i s  Centclr. 
The I n s t i t i i t e ' s  s t a f f  of s p e c i a l i s t s  surveys  t h e  r e sea rch  needs anti 
d i r e c t s  r e sea rch  e f f o r t s  i n  t h i s  f i e l d .  A d a t a  bank of r e sea rch  irlfor- 
mation is 1)e:ing compiled and ca ta loged  f o r  ready access. A computc:r 
system and d a t a  re t r ieval  methods are be ing  e s t a b l i s h e d  t o  provide  t h e  
s a f e t y  infor r ia t ion  t o  r e q u e s t o r s .  

DESCRIPTION :: 

The L e w i s  Ik sea rch  Center occupies  two sites i n  n o r t h  cen t ra l  Ohio, 
The o l d e r  o m  was e s t a b l i s h e d  i n  1941 on 200 acres a d j a c e n t  t o  the  
Cleveland-Ho~~ki.ns I n t e r n a t i o n a l  A i r p o r t .  The o r i g i n a l  area has been ex- 
panded to 3 0 4  a c r e s .  Here t h e r e  are over  90 b u i l d i n g s ,  i nc lud ing  t w c  
l a r g e  s i ipersoni .~  wind tunne l s  two zero g r a v i t y  r e sea rch  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  4 7 7  f e e t  deep 
i n  which zero g r a v i t y  d u r a t i o n s  of about 10 seconds are o b t a i n e d ) ,  a 
l a r g e  Propul.:;ion Systems Laboratory i n  which f u l l - s c a l e  engines  a re  
opera ted  under s imula ted  h igh - -a l t i t ude  c o n d i t i o n s ,  t h r e e  rocke t  
l a b o r a t o r i e s  , f i v e  materials r e sea rch  b u i l d i n g s ,  e igh teen  major spacct 
s imula t ion  f ' a c i - l i t i e s  ranging from four  t o  t h i r t y  f e e t  i n  d iameter ,  r .  
50-foot diameter  Space Power Chamber 120 f e e t  long i n  which a l t i t u d e :  
up t o  100,000 f e e t  are s imula t ed ,  an Energy Conversion Labora tory ,  ari 
Instrument 1:esearch Labora tory ,  a High Energy Fuels  Laboratory , a 
Chemistry Laboratory,  an Engine Research Building con ta in ing  6 4  test 
c e l l s  and covering n e a r l y  f o u r  acres, f o u r  o f f  ice b u i l d i n g s ,  machine 
shops arid o t h e r  s e r v i c e  bu i ld ings .  

A newer siiie:, e s t a b l i s h e d  i n  1956, is  loca ted  sou th  of Sandusky, Ohio, 
about  f i f t y  mil-es w e s t  of Cleveland,  on land  formerly occupied by the) 
Plum Brook Oirdnance Works. Known as t h e  Plum Brook S t a t i o n ,  i t  occupies  
7,837 acres of which 7,787 are owned by t h e  Government and f i f t y  are i n  
easements.  

There are over  200 b u i l d i n g s  on t h e  Plum Brook s i t e ,  55 b u i l t  by tkie 
NASA and t h e  rest by t h e  former t e n a n t s .  The major f a c i l i t i e s  inclucle 
a Reactor  Fac:il.ity, an A l t i t u d e  Rocket Test F a c i l i t y ,  a Cryogenic Prc- 
p e l l a n t  Researc:h F a c i l i t y ,  Heat Trans fe r  F a c i l i t y ,  a Spacec ra f t  

RPPI 2-74 



Dynamics Research F a c i l i t y ,  a Rocket Pump Labora tory ,  a Kocket Turbine 
Laboratory,  a Rocket Turbo-pump Labora tory ,  a Rocket Systems Hydraul ic  
Laboratory ar,d a F luo r ine  Pump Laboratory.  The la tes t  major r e sea rch  
f a c i l i t i e s  tc i  b e  completed are t h e  Spacecraf t  Propuls ion  Researclh 
F a c i l i t y  t o  t.est t h e  i g n i t i o n  and ope ra t ion  of f u l l - s c a l e  rocke t  
engines  a f t e r  a prolonged shut-down per iod  i n  a space  environment,  and 
t h e  Space Pcwer F a c i l i t y  f o r  t e s t i n g  f u l l - s c a l e  nuc lea r  powered e l e c t r i c  
gene ra t ing  systems. Nearing completion is a Hypersonic Tunnel F a c i l i t y  
i n  which burrting ramjet engines  can be opera ted  a t  speeds up t o  Nach 7.  
The r e sea rch  programs a t  Plum Brook are under t h e  t e c h n i c a l  d i r e c t i o n  
of personnel l oca t ed  a t  Cleveland.  
s i t e  bec:ause of t h e  need f o r  l a r g e  s e p a r a t i o n  d i s t a n c e s  t o  minimize 
hazards ,  

They are conducted a t  t h e  l a r g e r  

The t o t a l  c a p i t a l  investment  of t h e  L e w i s  Research Center  including; 
f i x e d  assets 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 ,  a:; of June 30, 1970, w a s  $398,051,000, of which $115,315,C~OO 
r e p r e s e n t s  f a c i l i t i e s  l oca t ed  a t  t h e  Plum Brook S t a t i o n .  

SUMMARY ~ - -  OF E0:SOURCES REQUIREMENTS : 

FUNDS 

]?unci: ions :1.9 7 2 -- 19 70 19 71 

Persoi inel . .  .................... $64,982,000 $68,636,000 $49 ,!;75,000 

941,000 1 , 07 5,000 1,O17,000 Trave l . . . , . . . . . . . . . . . . . . . . . . . . .  

F a c i l i t i e s  s e r v i c e s .  ........... 6,805,000 6,412,000 6,:.!97,000 

Technica l  se: tvices . .  ........... 230,000 72,000 72,000 

937,000 905 000 Adminis t r i a  t i v e  suppor t .  ........ 899,000 ----L- 

T o t a l ,  fund requirements  ..... $73,895,000 $77 , !366,000 

PERSONNEL 

19 70 - 19711 ___- 1972 -- 

1. Permanent P o s i t i o n s  by Program: --_- 
Space Science and App l i ca t ions  

Space a p p l i c a t i o n s  ................. 23 3 :7 36 
Launch v e h i c l e  procurement. . . .  ..... 301 29!3 286 
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2. 

Advanced. Research and Technology _--- 

Aeronaut ica l  r e sea rch  and technology 
Space r e sea rch  and technology..  ..... 
Nuc.;.ear power and propuls ion .  ....... 

Technology U t i l i z a t i o n . .  .............. 
---I 

Sub t o t a l  . p o s i t i o n s  by program. ..... 
1ndirec:is P o s i t i o n s  : ---- 

1)irec:’coi: and s t a f f  .................... 
iidmin.isl:rative suppor t  ................ 
Research and development suppor t . .  .... 

Sub t o t a l  . i n d i r e c t  p o s i t i o n s . .  ...... 
T o t a l ,  .permanent p o s i t i o n s .  ............. 

1970 

1,302 
1,105 

287 

7 

3 025 

-- 

L 

16 
408 
7 52 

1 176 A- 

4,201 

1972 ~- 1971 -- 

1,294 1 , 336 
1,037 920 

282 215 

2 799 2,956 A- 

16 15 
388 370 

69 5 7 2 7  -_ -- 

1 ,131  1 ,080 - 

3 , 879 
-I_ ~- 4,087 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

SPACE NUCLEAR SYSTEMS OFFICE ___--- - ~ - - ~  

MISSION: 

The j o i n t  AEC-NASA Space Nuclear Systems O f f i c e  is r e s p o n s i b l e  f o r  planning 
and d i r e c t i n g  programs t o  e s t a b l i s h  t h e  technology and development. of f l i g h t  
q u a l i f i e d  nuc lea r  propuls ion  and nuc lear  e lectr ic  power systems Eclr u s e  i n .  
space.  

Important a s p e c t s  of t hese  func t ions  inc lude :  (1) t h e  developinent of t h e  
75,000 pound t h r u s t  NERVA engine ,  ( 2 )  t h e  planning and management of t h e  
program t o  develop a r eusab le  nuc lear  s t a g e ,  ( 3 )  planning  and management of 
va r ious  programs t o  advance nuc lear  propuls ion  technology,  ( 4 )  the  develop- 
ment of nuc lea r  e l e c t r i c  power systems,  and (5) t h e  planning and management 
of programs t o  advance t h e  technology of nuc lea r  e l e c t r i c  power systeins. 

DESCRIPTION : 

The Space Nuclear Systems OfEice is a j o i n t  AEC-NASA o f f i c e  and w a s  
e s t a b l i s h e d  under Interagency Agreement t o  manage all a s p e c t s  of t h e  ;pace 
nuc lea r  power and space  nuc lear  propuls ion  programs. 

The o f f  i c e  c o n s i s t s  of a Headquarters  group l o c a t e d  a t  AEC Headquar ,:ers, 
Germantown, Yaryland and t h r e e  ex tens ions ,  l o c a t e d  i n  Ohio, N e w  Flexico 
and Nevada. 

The Space ,Awlear Systems O f f i c e  is charged w i t h  t h e  r e s p o n s i b i l i t y  f o r  
t he  management (of t h e  Nuclear Rocket Development S t a t i o n  (NRDS). The 
Nuclear Rocket 3evelopment S t a t i o n  is loca ted  on a 78,000 acre s i t e  ail- 
j a c e n t  t o  the A E C ' s  Nevada T e s t  S i t e  approximately 90 m i l e s  nor thwest  of 
Las Vegas i n  southern Nevada, iind is t h e  n a t i o n a l  s i t e  f o r  t h e  s t a t i c  
ground tes t i i i g  of r e a c t o r s ,  engines  and e v e n t u a l l y  of v e h i c l e s  asslociilted 
wi th  nuc Lear rocket  development. 

The t o t a l  cap : l ta l  investment of NASA-funded f a c i l i t i e s ,  i nc lud ing  f:i.xed 
assets i n  p r o g x s s  and cont rac tor -he ld  f a c i l i t i e s  a t  v a r i o u s  l o c a t  ion!; as 
of June 30, .Li370, w a s  $53,172,000. 
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FUNDS -- 

19 70 19 71 197 2 _ _ _ ~  -___- Funct ions 

Personnel . .  ....................... $2,093,000 $2,319,000 $2,391,000 

Travel. ............................ 185,000 199,000 19t l ,OOO 

--- --- Fa c i  1 i t  ie s s: e r v i  ces ............... 4,000 

Administ:ratlve suppor t  ............ --- 1,000 1,000 - 
T o t a l ,  fund requi rements . .  ...... $2,282,000 $2,519,000 $2 58E; 000 =A===’ --I__ 

PERSONNEL ~- 

19 72 -- 1971 -- 1970 

1. Permanent P o s i t i o n s  by Program: ---- 

Advanced Research and Technology 

Nuclear power and propuls ion  ......... 109 

Technology U t i l i z a t i o n  ................. 1 

S u b t o t a l ,  p o s i t i o n s  by program.... . . .  - 

--- __ - 

110 

2. I n d i r e c t  P o s i t i o n s :  - - - - - . - ~ -  

Direct’or .and s t a f f .  .................... 3 
Adminis t ra t ive  suppor t  ................. 1 

Sub t o t  a I . i n d i r e c t  pos i t ions .  ........ 4 

To ta  1 . pe manen t p o s i t  i ons  ............... 114 -. - 

109 

1 __ 

110 - 

3 
1 -- 

10 3 

1 

104 - 

3 
1 - 
4 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1972 ESTIMATES 

I NASA HEADQUARTERS 

MISSION : 

The mission of t h e  Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  Hc2adquartcars 
i s  t o  pLan a l d  provide execu t ive  d i r e c t i o n  f o r  t h e  programs authorizc2d by the  
Congress,  awl to implement t h e  n a t i o n a l  o b j e c t i v e s  s t a t e d  i n  t he  S a t  ional 
Aeronaut ics  mil Space Act of 1958, as amended. The p r i n c i p a l  s t a t u t o r y  
func t ions  a:(?: 

1. To cmrluct  r e sea rch  i n t o ,  and f o r  t h e  s o l u t i o n  o f ,  prob1.ems i)f f l i gh 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  deve lop ,  co i i s t ruc t ,  
tesit , imd ope ra t e  a e r o n a u t i c a l  and space  v e h i c l e s  f o r  researl:h 
purp 3ses. 

2.  To c m l u c t  ac t iv i t i e s  r equ i r ed  f o r  t h e  e x p l o r a t i o n  of space w i t h  
manned and unmanned v e h i c l e s .  

3 .  T o  a r r ange  f o r  p a r t i c i p a t i o n  by t h e  s c i e n t i f i c  community i n  'planning 
s c i e n t i f i c  measurements and obse rva t ions  t o  be made through iise of 
a e r o n a u t i c a l  and space v e h i c l e s ,  and conduct o r  a r r a n g e  f o r  \:he con- 
duc t  0.E such measurements and obse rva t ions .  

4 .  To provide f o r  t h e  wides t  p r a c t i c a b l e  and a p p r o p r i a t e  d i s semina t ion  
of . information concerning i ts  a c t i v i t i e s  and t h e  r e s u l t s  theireof. 

The fo l lowing  o f f  ices a t  Headquarters assist management i n  carryin:, :  o u t  t h e  
t e c h n i c a l  a:;.pects of t h i s  miss ion:  

_1_1_--- Off i ce  of ;tiaimed Space F l i g h t  - Responsible  f o r  a l l  NASA a c t i v i t i e i j  d i r e c t l y  
involv ing  millned space  f l i g h t  miss ions .  Programs inc lude :  Ir 

Apollo .- Biased on t h e  demonstrated n a t i o n a l  c a p a b i l i t y  f o r  manned space  
e x p l o r a t i o n ,  t o  conduct s c i e n t i f i c  e x p l o r a t i o n  of t h e  moon t:hrou;gh l u n a r  
o rb - i t a1  .and luna r  s u r f a c e  ope ra t ions .  

Space F l i g h t  Operat ions - To expand c a p a b i l i t i e s  t o  conduct s c i e i i t i f i c ,  
teclinolo,~ii :al  and app l i ed  ope ra t ions  i n  space  through f l i g h t s  of in-  

-- 
creasing d u r a t i o n  and complexity,  i n i t i a l l y  us ing  Apollo hardware o r  
d e r  ivat:ive:; of Apollo hardware; development of a f u l l y  r e u s a b l e  :;pace 
traiispoirta1:ion system; and p rogres s ing  t o  an o r b i t a l  space  s t a t i o n .  
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---- Advanced Missions - To p lan  a broad program of e x p l o r a t i o n s  which w i l l  
ach.ieve and main ta in  a balanced program of space ope ra t ions  and explo- 
r a t i o n  for  t h e  United S t a t e s .  

The Off ice  of Manned Space F l i g h t  has  launch r e s p o n s i b i l i t y  f o r  major 
manned and unmanned miss ions .  The t h r e e  i n s t a l l a t i o n s  p r i m a r i l y  conlzerned 
wi th  t h e  manned space  f l i g h t  programs are: t h e  George C .  Marshal l  Space 
F l i g h t  Cen te r ,  i nc lud ing  M i s s i s s i p p i  T e s t  F a c i l i t y ,  Michoud Assembly 
F a c i l i t y ,  and S l i d e l l  where a computer f a c i l i t y  is l o c a t e d ;  t h e  P1ann1.d 
Spacecraf t  Center ,  inc luding  NASA a c t i v i t i e s  a t  t h e  White Sands T e s t  
F a c i l i t y ;  and t h e  John F. Kennedy Space Center ,  NASA, inc lud ing  NASA 
a c t i v i t i e s  a t  t h e  Eas t e rn  and Western T e s t  Ranges. 

--- O f f i c e  of *ace Science and Appl ica t ions  - Responsible  f o r  t h e  NASA 
automated space f l i g h t  program d i r e c t e d  toward s c i e n t i f i c  i n v e s t i g a t i o n s  
of t h e  s o l a r  system u t i l i z i n g  ground based,  a i r b o r n e ,  and space techniques 
inc luding  sounding r o c k e t s ,  e a r t h  sa te l l i t es ,  and deep space  probes ;  f o r  
s c i e n t i f i c  experiments t o  be conducted by man i n  space  and f o r  t h e  
s c i e n t i f i c  t r a i n i n g  of a s t r o n a u t s ;  f o r  t h e  r e sea rch  and developrient if 
space  f l i g h t  a p p l i c a t i o n s  i n  such areas as meteorology, communications, 
nav iga t ion ,  geodesy, and e a r t h  r e sources  su rveys ,  and f o r  t h e  siippor: 
of o p e r a t i o n a l  systems us ing  these  developments; and f o r  t h e  deirelopinent, 
procurement and use of l i g h t  and medium class launch v e h i c l e s .  

The O f f i c e  of Space Science and Appl ica t ions  has  o v e r - a l l  i n s t : i t u t i o n a l  
r e s p o n s i b i l i t y  f o r  NASA i n s t a l l a t i o n s  p r imar i ly  involved i n  space sc i ence  
and a p p l i c a t i o n s  programs. These are t h e  Goddard Space F l i g h t  Centel:, 
Wallops S t a t i o n ,  t h e  J e t  Propuls ion  Laboratory ( a  Government-owned 
f a c i l i t y  opera ted  f o r  NASA by t h e  C a l i f o r n i a  I n s t i t u t e  of Technology) ,  
and t h e  NASA Pasadena Off i ce ,  a component f i e l d  a c t i v i t y  of Heaclauar 1:ers. 

---- O f f i c e  of Advanced Research and Technology - Responsible  f o r  t h e  p lanning ,  
d i r e c t i o n  , execut ion ,  e v a l u a t i o n ,  documentation, and d isseminat ion  o li t h e  
r e s u l t s  of a l l  NASA resea rch  and technology programs t h a t  are conduc1:ed 
p r i m a r i l y  t o  demonstrate  t h e  E e a s i b i l i t y  of a concept , s t r u c t u r e ,  coriponent, 
o r  system and which may have gene ra l  a p p l i c a t i o n  t o  t h e  n a t i o n ' s  aeronaut ica l .  
and space  o '3 jec t ives .  This  o f f i c e  is  a l s o  r e s p o n s i b l e  f o r  coorclinat Lng NASA's 
t o t a l  program (of suppor t ing  r e sea rch  and technology r e l a t e d  t o  c:arryi.ng o u t  
s p e c i f i c  f l i g h t  missions i n  o r d e r  t o  avoid unnecessary d u p l i c a t i  on aiid t o  
i n s u r e  an i n t e s r a t e d  and balanced agency r e sea rch  program. 

I n  a d d i t i o n ,  t h i s  o f f i c e  ha:; o v e r - a l l  i n s t i t u t i o n a l  r e s p o n s i b i l i t y  f o r  the 
r e sea rch  c e n t e r s  p r imar i ly  involved i n  ca r ry ing  ou t  NASA's advanced :research 
programs. 'These i n s t a l l a t i o n s  are: t h e  Ames Research Center ,  the F l i gh t  
Research Center  , t he  Langley Research Center ,  t h e  L e w i s  Research 1Cenl:er , ,and 
t h e  Space Nuclear Systems Off ice. 
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- ~ - - -  O f f i c e  of Tracking and Data Acqu i s i t i on  -- - Responsible  f o r  t he  development, 
implementation, and o p e r a t i o n  of t r a c k i n g ,  d a t a  a c q u i s i t i o n ,  command, communi- 
c a t i o n s ,  and data process ing  f a c i l i t i e s ,  systems and services recluireci f o r  
NASA f l i g h t  iniss ions.  This  o f f i c e  is  a l s o  r e s p o n s i b l e  f o r  agency-wid12 
coord ina t ion  of t h e  management of au tomat ic  d a t a  process ing  systems a:id 
s e r v i c e s .  In  a d d i t i o n ,  t h i s  o f f  ice provides  f o r  c e n t r a l i z e d  planning and 
s y s t e m s  management f o r  t h e  a d m i n i s t r a t i v e  communications a t  NASA in s t a i l l a t ion : : ; .  

The - NASA Pasadena Of f i ce  - Pasadena, C a l i f o r n i a ,  i s  a component: f i e  Ld 
a c t i v i t y  of t h e  NASA IIeadquarters Of f i ce  of Space Science and Applications. 
Its r e s p o n s i l - , i l i t i e s  are t o  n e g o t i a t e  and admin i s t e r  NASA contrac:ts wi th  
the  C a l i f o r n i a  I n s t i t u t e  of Technology f o r  t h e  ope ra t ion  of t he  J e t  PI:o- 
pu ls ion  Lab0 r a to ry  ; provide p a t e n t  and technology u t i l i z a t i o n  sesv ice : ;  as 
t h e y  r e l a t e  t 3  o r i m e  and subcon t rac t s  a t  t h e  J e t  Propuls ion  Laborator-r ;  
and perflorm :such a d d i t i o n a l  procurement,  c o n t r a c t  a d m i n i s t r a t i o n ,  conununi- 
c a t i o n s ,  and 3 the r  func t ions  as may be ass igned  by t h e  Assoc ia te  Admiiiistrato.r 
f o r  Spacl: Science and Appl ica t  ions.  

DESCRIPTION : - 

The NASA Headquarters  is loca ted  a t  400 Maryland Avenue, S.W., Wash .ngton, 
D . C . ,  and als3 occupies  o t h e r  b u i l d i n g s  i n  t h e  D i s t r i c t  of Columbia aiid 
nearby V i r g i n i a .  
Columbia and a .storage area i n  V i r g i n i a ,  personnel  occupy Governnient-owned 
b u i l d i n g s .  ‘Cne NASA Pasadena O f f i c e  is p h y s i c a l l y  loca t ed  a t  t h e  J e t  
Propuls ion  La3oratory i n  Pasadena, C a l i f o r n i a .  

Except f o r  some o f f i c e  space  l eased  i n  t h e  D i s t r i c t  of 

SUMMARY OF --- RESOlJRCES REQUIRENENTS : 

FUNDS 

1972 __ 19 70 19 7 1  

P e r s o n n e l . . . . . .  .................... $43,007,000 $43,580,000 $41,104,000 

T r a v e l . . . . . . .  ...................... 2,869,000 3,226,000 3 ,, 041,000 

F a c i l i t i e s  seicvices.. .............. 380,000 878,000 337,000 

Technica l  s e r v i c e s . .  ............... 11,351,000 11,195,000 9 ,923,000 

............ 5,276,000 5 551 000 5 684,000 - Admini:; t ra t  ivc? suppor t .  LL Am-----.- 

T o t a l ,  f u:nd requirements  ......... $63,158,000 $59 ,681,000 .- -- .--- 
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PERSONNEL -_ 

1. Permanent P o s i t i o n s  b y  -I_- Program: ---- __--- 

Manned Space F l i g h t  - ----- 

1 4 3  
189 

40 

99 
165 
40 

94 
165 

38 

Apclllo ................................ 
Spece f l i g h t  ope ra t ions  ............... 
Advanced missions ..................... 

Space ?c i encc  and - _  *?%cations - __ - 

P h l v s i c s  and astronomy ................. 
Lunar and p l ane ta ry  exp lo ra t ion  ....... 

Launch v e h i c l e  procurement ............ 
Bioscience. .  .......................... 
Space a p p l i c a t i o n s .  ................... 

58 
58 
29 
56 
28 

51 2 
52 
;I 4 
56 
i! 5 

49 
63 

54 
24 

--- 

Advmced Research and Technology 
----___I__- I--- 

95 
102 

8 

3 6 
9 4 

8 2' 
89 

--- 
Aci-or!autical r e sea rch  and technology. . 
Space r e sea rch  and technology ......... 
Nuclear power and propuls ion . .  ........ 

Unive r s i ty  A f f a i r s  

Sus ta in ing  univers i t :y  program. ........ 6 

5 0 

1 2  

55 

19  

892 

9 

5 3 

:L 7 

772 

Data Acqu i s i t i on . .  ......... __-. - __ I - 

16 

731. 

- Techno :logy U t i  li za t i on. ................. - ~ - -  

Sul i to ta l ,  p o s i t i o n s  by program.. ...... 
2 .  I n d i r e c t  Pos i t i ons  : 

- . _ _ - - ~ ~  

446 
242 
546 _- 

418 
2:17 
4 '30 _ _  _ _ _  

D i r e c t o r  and s t a f f .  ..................... 
Adminis t ra t ive  support  .................. 
Research and development suppor t .  ....... 

39 7 
205 
467 

Si113 t (1 t a 1 . ind i r e  c t pos i t ions  .......... 1 069 -L-. 1 ,234  ..... 1 ,125  

T o t a l ,  permanent p o s i t i o n s . .  .............. 2,126 1 , 8 9 7  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1 9 7 2  ESTIMATES 

J E T  PROPULSION LABORATORY ~_____._____~ 

The J e t  Propulsion Laboratory (JPL) is 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 a c o n t r a c t  with 
NASA. The c o s t  of operat ing the  Laboratory is funded from the  Research 
and Development appropr i a t ion ,  except f o r  t he  lease o r  purchase of administra- 
t i v e  a i r c r a f t  and the  purchase of passenger motor v e h i c l e s  which a r e  funded from 
the  Research a n d  Program Planagement appropr i a t ion  and are included i n  t h e  
NASA Headquarters budget p re sen ta t ion .  
type c o s t s  are presented f o r  ptiose ______ of comparison ____---  - - -  only and are not a par t  
of t h e  hASA Research and Program Management budget. 

The Research and Program Management 

MISS I O N  : __ - 

The J e t  Prcpulsion Laboratory performs a v a r i e t y  of engineer ing,  s c i e n t i f i c ,  
and mana.gemen t missions includfng : 

1. Project  management of complete automated spacec ra f t  systems f o r  Fllane-, 
tatry epplorat ion.  

2 .  Operation of t he  Deep Space Network including t r ack ing  and d a t a  
a c q u i s i t i o n  a c t i v i t i e s  required by planetary f l i g h t s ,  as well as back- 
uy) t o  the  Manned Space F l i g h t  Network. 

3 .  A continuing program of supporting research and technology. 

Spec i f i c  exarrples of  the  J e t  Propulsion Laboratory's  a c t i v i t y  i n  these  
a reas  a r e :  

~ Planetary_ Exploration -____- - The Mariner ser ies  of automated s p a c e c r a f t  W;IS 

designed a t  the J e t  Propulsion Laboratory.  The Laboratory has been rc:;pon- 
s i b l e  f o r  t he  p r o j e c t  management of a l l  Mariner missions including; the  
i n t e g r a t i o n .  assembly, and t e s t i n g  of  the  s p a c e c r a f t .  Five of t hese  
spacecr.if t h a w  heen success fu l ly  launchcd s i n c e  196?--two t o  Venus ant1 
t h ree  t o  Xars---providirrg a wealth of s c i e n t i f i c  information on these  
p l a n e t s .  The. program revealed the unsuspected ex i s t ence  of c r a t e r s  on Xars 
(?lariner IV). Two more missions t o  t h e  p l a n e t s  are planned f o r  1?71 (]Tars) 
and 19 7 3 (Vt>iius and FIercury) . 

In  1975, the Viking mission c o n s i s t i n g  of two launches t o  Yars is 
planned. Each spacec ra f t  w i l l  c o n s i s t  of an o r b i t e r  and a l a n d e r .  Thli 
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Langley liesezu:ct-i Center has  r e s p o n s i b i l i t y  f o r  t h e  ove r -a l l  Viking projc!ct man- 
agement and tlevslopment of t h e  lander ,  while JPL has r e s p o n s i b i l i t y  .for develop-. 
ment of the o r b i t e r ,  s p a c e c r a f t  navigat ion,  and t r ack ing  and d a t a  acqui:; i t ion.  
The spacec ra f t  w i l l  o r b i t  Mars, sepa ra t e  a l ande r  capsule  which w i l t 1  enI:er 
t h e  Martian atmosphere and s o f t  land on t he  s u r f a c e  of t h e  p l ane t .  O r b ~ ~ t a l ,  
e n t r y ,  and landed sc i ence  d a t a  w i l l  be c o l l e c t e d  and t r ansmi t t ed  t o  earl:h. 
The primary f i inct ions of t h e  o r b i t e r  is t o  provide s i te  s u r v e i l l a n c e  dal:a 
f o r  u se  fn s e l e c t i n g  t h e  exact landing s i t e  f o r  t he  lander  c a p s u l e ,  and 
t o  se rve  as a r e l a y  s t a t i o n  t o  record and t r ansmi t  t o  e a r t h  d a t a  rtxeiv1.d 
from t h e  l a n d e r .  A t  o t h e r  times, t he  o r b i t e r  w i l l  conduct its own scieiice 
experiments, including the  t ransmission of p i c t u r e s  of t h e  Martian sur f4 tce  
back t o  e a r t h ,  i n f r a r e d  radiometry t o  determine s u r f a c e  temperatures,  i i i -  

f r a r e d  spectimmmt?try t o  d e t e c t  water vapor ,  and r a d i o  experiments t o  obt<i in  
da t a  t o  improve p l ane ta ry  navigat ion c a p a b i l i t i e s  and provide measuremeiits 
of r a d i o  propagation p r o p e r t i e s  and Mars atmospheric d a t a .  

The Jet  Pro.pu:Lsion Laboratory w i l l  have management r e s p o n s i b i l i t y  f o r  t he  
O u t e r  Planet:; Missions--a proposed new start in t he  FY 1972 Research anli 
Development budget--which w i l l  send automated spacec ra f t  t o  the  f a r t h e s t  
boundary of ou r  s o l a r  system t o  ga the r  s c i e n t i f i c  d a t a  on J u p i t e r ,  Sa turn ,  
Uranus, Neptune and P lu to .  The 1970's  p re sen t s  rare o p p o r t u n i t i e s  f o r  the 
exp lo ra t ion  o f  these  p l a n e t s  by the  g r a v i t y  assist swing-by method. T h i s  
method e x p l o i t s  t he  unusual alignment of these  p l a n e t s  during t h i s  Fieri3d-- 
an alignment t h a t  w i l l  not be repeated f o r  179 years--by c a p i t a l i z i n g  on the  
g r a v i t a t i o n a l  p u l l  of each p l ane t  t o  propel  the  s p a c e c r a f t  toward succeeding 
p l a n e t s ,  thereby permit t ing the exp lo ra t ion  of s e v e r a l  of these  p l ane t s  by 
each s p a c e c r a f t .  The economic advantages of t h i s  method are r e a d i l y  apparent.  

The development of t h e  Outer P lane t s  spacec ra f t  r e q u i r e s  s t r e t c h i n g  t h e  
s ta te  of t h e  a r t  i n  s e v e r a l  areas of technology, including r ad io i so tope  
thermoelectr ic  power; b u i l t - i n  s e l f  t e s t i n g ,  r e p a i r  and adapt ive c a p a b i l i t y  
which w i l l  a s su re  r e l i a b l e  performance of t h e  s p a c e c r a f t  f o r  t e n  yea r s ;  
higher nav iga t iona l  accuracy, and g r e a t e r  platform s t a b i l i t y .  Development 
of t he  technology necessary f o r  t h e  success  of t hese  missions commenced i n  
1969 and has  progressed t o  the  po in t  where the  f e a s i b i l i t y  of t he  spacec ra f t  
design concept is proven. Launches are planned during both the  1970-1977 
and 1979 oppor tun i t i e s .  

Supporting _----__-__ Research and Technology - The Je t  Propulsion Laboratory 
maTntains a s t r o n g  program of support ing research and technology, and 
advanced development. Much of t h e  knowledge gained from a c t i v e  research 
i n  such areas as f l u i d  phys ic s ,  e l e c t r o p h y s i c s ,  materials, appl ied 
mathematics, and guidance and c o n t r o l  w i l l  cont inue t o  be appl ied t o  pro- 
blems i n  space explorat ion.  
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Another a c t i v i t y  of cons ide rab le  importance is t h e  development and 
f a b r i c a t i o n  of s c i e n t i f i c  experiments  t o  be flown on v e h i c l e s  o t h e r  than 
Jet Propulsion. Laboratory s p a c e c r a f t .  These inc lude  h i g h - a l t i t u d e  
b a l l o o n s ,  Aercibee r o c k e t s ,  NASA a i r c r a f t ,  and e a r t h  o r b i t e r s .  The 
s c i e n t i f i c  teams invoived i n  t h e s e  experiments  f r e q u e n t l y  inc lude  f a c u l t y  
members of va r ious  u n i v e r s i t i e s  and s t a f f  members from NASA f i e l d  i n s t a l -  
l a t i o n s .  

T rack inEn .c l  Data Acqu i s i t i on  - The Jet  Propuls ion  Laboratory i s  
r e s p o n s i b l e  f:r t h e  des ign  and o p e r a t i o n  of NASA's worldwide Deep Space 
Network. The Deep Space Network is comprised of t h e  Space F l i g h t  
Operat ions Fa.c:il.ity i n  Pasadena--the nerve  c e n t e r  of t h e  network--and 
t r ack ing  and c1at.a a c q u i s i t i o n  s t a t i o n s  l o c a t e d  i n  C a l i f o r n i a ,  Spain,  
South A f r i c a  and A u s t r a l i a .  The Deep Space Network provides  suppor t  
t o  Jet Propul.sion Laboratory managed f l i g h t  mi s s ions ,  t o  a l l  manned 
Lunar Misisiorw, and t o  p r o j e c t s  such as Pioneer  and Helios which a r e  
managed hy o t h e r  NASA i n s t a l l a t i o n s .  

DESCRIPTION : - 
The Jet  Propul.sion Laboratory is loca ted  i n  Pasadena, C a l i f o r n i a ,  

approximately 20 m i l e s  n o r t h  of downtown Los Angeles.  Subs id ia ry  
f a c i l i t i e s  a r e  loca t ed  a t  Goldstone,  C a l i f o r n i a  ( t r a c k i n g  and d a t a  
a c q u i s i t i o n )  ,, Edwards A i r  Force Base, Muroc, C a l i f o r n i a  ( s o l i d  pro- 
p e l l a n t  formu:Lal:ion and t e s t i n g )  , and Table  Mountain, C a l i f o r n i a  
(open a i r  tea t i r ig  and astronomy) . 

A t  Pasadena, t h e  Laboratory occupies  175.5 acres of land of which 
145.9 a c r e s  a'ce owned by NASA and 29.6 acres are l eased .  A t  Goldstonc,  
f a c i l i t i e s  a r e  :Located on land  occupied under permi t  from t h e  Amy. A t  
Edwards Air Force Base, f a c i l i t i e s  are l o c a t e d  on land occupied umder 
permit  from ithe A i r  Force.  Fac i l i t i es  at Table Mountain are loca ted  
on land  occupied under permit  from t h e  F o r e s t  Service of t h e  Departmelit 
of Agr i cu l tu re .  The c a p i t a l  investment  of t h e  Jet Propuls ion  Labora tory ,  
i nc lud ing  t h e  Deep Space Network, f i x e d  assets i n  p rogres s  and ccmtra1:tor- 
he ld  f a c i l i t i e s ,  as of June 30, 1970, w a s  $231 ,468 ,000 .  
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SUMMARY OF RESOURCES REQUIREMENTS: --- -_- 
FUNDS 

F'unct ion s 19 70 

Personnel . ,  ................... $67,036,000 
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F a c i l i t i e s  s~ r v i c e s  ........... 6,430,000 

Technical  services. ........... 9,026,000 

....... 2 740 000 Adminis t r s ,  1:ive suppor t .  -A,-- 

$87 600 000 __ L T o t a l  , f unc! requirements .  , . . 
PERSONNEL -- 

1971  

$71,056,000 

~ 

2,373,000 2: ,367,000 

6 ,660,000 6 ,977 ,000  

3 ,7 2 0 , 00 Cn 11 ,9  32 ,000 

2,799,000 __ __- f! 980 000 ..... 2L..L-. 

$94,820 1-- 000 

1972 - 19 70 1371  

1. Permanent: P o s i t i o n s  by Program: 

?lanmd - Space --- F l i g h t  __ 

47 37 13 Apoll-0. .............................. 

15 23 
940 1,056 

25 
4 3 36 

s 7 

15 
955  

29 
54 

6 

P1i:;sics and astronomy. .............. 

Space a p p l i c a t i o n s .  .................. 
Lalmc:h v e h i c l e  procurement .......... 

Lunar and p l ane ta ry  e x p l o r a t i o n . .  ... 
B h s c i e n c e .  ........................... 

,2dvanced Kesearch and _-I_--- Technolorn -_-- 
10 9 

3 1 3  254 
49 4 !I 

.\e roiiau t i c a l  rese a r  c:h and technology 
Space r e sea rch  and technology. .  ..... 
:.!iiilear power 2nd propuls ion .  ....... 

1 5  
310 

5 3  

483 Data % ] i s i t i o n . .  ___-_I. ....... 
1,967 1,943 I., a95 S l h t o t a l ,  p o s i t i o n s  by program.. .... 

89 3 795 Dircc t  Support -. ........................ _- 
1,364 - 1,29'7 -.. 1.364 2 .  Indir lect  P o s i t i o n s . . .  ................... 

3,990 __- -. -- 4 ,  zoo ---- -- T o t a l ,  p'ermanent p o s i t i o n s . .  ............ 
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