
National Aeronautics 
and Spa,ce Administration 



N-ATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

INDEX FOR VOLUbE I 

SUMMARY TA:BLEZ 

Summary (of New O b l i g a t i o n a l  Au thor i ty  .................. 
Appropr ia t ion  Summary .................................. 
Summary uof Research, Development, and Opera t ion  

Program b y  Budget A c t i v i t y  ........................... 
Summary <of Research, Development, and Opera t ion  

Budget Plan.......................................... 
F i s c a l  Year 1964 Budget Estimates...,.................. 
Summary (of Personnel and Personnel  Cost 

by Installat~on.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sunmary #of Costs  f o r  Opera t ion  o f  Ins t a l l a t ions . . . . . . . .  

INSTALLATION r RE SENTATIO~JS 

NASA Headquarters  ...................................... 
h e s  XesIEarch Center................................... 
F l i g h t  Rlesearch Center................................. 
Goddard Space F l i g h t  Center.................,.......... 
J e t  Propuls ion  Laboratory .............................. 
Langley aesearch Center................................ 
Launch a p e r a t i o n s  Center............................... 
L e w i s  Research Center  ....:............................. 
Manned Spacecraf t  Center................................ 
Narsh.al1 Space F l i g h t  Center........................... 
North Eas t e rn  Office.,................................. 
P a c i f i c  Launch Opera t ions  Office,...................... 
Space Nuclear Propuls ion  Office........................ 
Wallops Station........................................ 
Western Opera t ions  Office.............................. 
E l e c t r o n i c s  i tesearch Center.......b.................... 

JUSTIFICATION BY OBJECT CLASS 

Summary 'by Object C l a s s i f i c a t i o n  o f  Personnel  Se rv ices  
and Op'eration of  Installations. . . . . . . . . . . . . . . . . . . . . . .  

PERSONNEL Icosrs ---- 
Persoinnel compensztion and benefits.................... 

Page No. 

s;m 4 

HQ 1 
ARC 1 
FRC 1 
CrS'FC - 
J P i  1 
mc 1 
LOC 1 
LeRC - 
FISC 1 
NSFC - 
NE0 1 
PLOO - 
SNPO . 
FIS 1 
FIOO 1 
E:RC 1 

c c  10.-1 

i 



OPERATION (F-INSTALLAT IONS 

Travel . and transportation of persons ................... 
TransporLst:ion of things ............................... 
Rent. corrnnuiiications and u t i l i t i e s  ..................... 
Printing .an11 reproduction .............................. 
Other services  ......................................... 
Supplies ,and materials ................................. 
Equipmen 1. .............................................. 
Insurance claims and indemnities ....................... 

oc 2 1 - 1  
oc 2 2 - 1  
OC 2 3 - 1  
OC 2 4 - 1  
OC 2 5 - 1  
OC 2 6 - 1  
OC 31-1 
OC 4 2 - 1  

i i  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

SUMMARY OF NEW OBLIGATIONAL AUTHORITY 

Fiscal Year Fiscal Year Fisca:i. Year 
19 f i4 --- 1962 19 63 

SALARIES AND EKPENSES. . . . . $( 206,750,000) - - 

RESEARCH, DEVELOPMENT, 
AND OPERATICIN........... ~,509,250,000 $2 ,89  7,878,000 $4: 9 12,1100,000 

776,237,000 - 800,300,000 

TOTAL APPROQ'RIATIONS.. . . $1,825,250,000?/ $3,674,115,000 - -- $5 7 12, ~ ~ o , o o o  

CONSTRUCTION CIF FACILITIES 316,000,000 

- a/Includes Supplemental Appropriation as follows: 
$82,500,000 Research, Development, and Operation 
$ 7  1,000,000 Construction of Facilities 

SUX 1 



NATIONAL AERONAUTICS AND SPACE AMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

APPROPRIATION SUMMARY 

S a l a r i e s  and Research and 
Ex pen se s Development 

FISCAL YEAR 1962 
Independent Of f i ces  

Appropriat ion Act,  
1962 (75 S t a t .  355). ($206,750,000) ($1,220,000,000) 

Supplemental Appropri- 
a t i o n  Act ,  1962 (75 
S t a t .  742) .......... (a/+9,340,000) - (a/ -9,340,000) 

Appropriat ion Act,  
Second Supplemental 

1962 (76 S t a t .  212). ( - 82,500,000) 

Tota l  appropr i -  
a t ions. . . . . . . . . .  ($216,090,000) ($1,293,160,000) 

NASA Appropriat ion 
Transfers  (75 S t a t .  
355) ................ ( -2,000,000) ( -7,752,000) 

Transfer  t o  General 
Serv ices  Adminis- 
t r a t i o n  (75 S t a t .  ............... 353). ( -319,845) ( -) 

Appropriat ion 
( ad jus t ed )  ...... ($213,770.155) ($1,2851408.000) 

Research; 
Development , 

and Operat ion 

$1,426,7 50,000 

82,500,000 

$1,509,250,000 

-9,752,000 

- 319,845 

s1 b99 178 155 

Cons t r u c  t i  on 
of F a c i l i t i e s  T o t a l  

$245,000,000 $1,67 1,750,000 

71,000,000 153,500,000 

$316,000,000 $1,825,250,000 

+9,752,000 - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

APPROPRIATION SUMMARY 

Research 
S a l a r i e s  and Research and Development, Construct ion 

Expenses Development and Operation of F a c i l i t i e s  To ta l  - 
FISCAL YEAR 1963 

Independent Of f i ces  
Appropriat ion Act,  
1963 (76 S t a t .  

NASA Appropriat ion 
7 30 - 1) . . . . . . . . . . . 
Trans fe r s  (76 S t a t .  
730- 1) . . . . . . . . . . 

Trans fe r  t o  General 
Se rv ices  Adminis- 
t r a t i o n  (76 S t a t .  
728) .  .............. - - - - 80 1 , 6  15 -80 1,615 

- $2,897,878,000 $776,237,000 $3,674,115,000 

- +38,8 12,000 - 38,812,000 

Appropriation 
( ad jus t ed ) . . , . .  - - $2.935.888.385 $737.425.000 $3. 673,313.3 85 

FISCAL YEAR 1964 
Appropriat ion r eques t  - - 4 , 9 1  2 .OOO -000 $800.000.000 $5. ~712.000.000 

cn s 
w expenses", au tho r i zed  under t h i s  Act. 

- a /Trans fe r  no t  t o  exceed $10 million from "Research and d~velnpnent" t n  "Salarien and 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL Y E q 9 6 4  ESTIMATES -_ , -_ 
--- SiIlMkIARY OF RESEARCH, DEVELOPMENT. AND OPERATION PRoGRAlg 

BY BUDGET ACTIVITY 

F i s c a l  Year 
1962 

MANNED SE’IGCE: FLIGHT: 

(a) S p a c e c r a f t  Development 
and  Operations.. ..... $ 193,192,000 

(b) Launch Vehicle 
Devs1.opment. ......... 

(c) S u p p c ~ r t i n g  programs.. . 
SPACE API’1;ICATIONS : 

(a) Meteoiro:Logy. .......... 
(b) Commtuiicat ions ........ 
(c) Other A p p l i c a t i o n s . .  .. 
UNMANNED :LNVESTIGATIONS 

I N  SPACE: 

(a) S p a c e c r a f t  Development 

(b) Launch Vehicle 
and O p e r a t  ion. ....... 
Development.. ........ 

SPACE RESIMXCH AND 
TECHNOLOGY: 

(a) Launc’n Vehicles and  

(b) P r o p u l s i o n  and  Space  
!S p ac4ec.r a f t ........... 
Power.. .............. 

AIRCRAFT ‘TECHNOLOGY. ...... 
SUPPORTIN2 S OPERATIONS : 

(a) T r a c k i n g  and  Data 

(b )  F a c i l i t y ,  T r a i n i n g  
A c q u i s i t i o n  .......... 

468,048,155 
16,544,000 

39,696,000 
35,591,000 

9 50,000 

288,484,000 

100,858,000 

88,356,000 

105,624,000 

28,773,000 

83,832,000 

,and Research Grants.. 13,547,000 

TOTAL PLAN................... $1,463,495,155 

F i s c a l  Year l l i s c a l  Year 
1964 .- 1963 

$ 766,696,000 $1,647,441,000 

852,808,717 1,319,454,000 
87,515,000 226,746,000 

64,289,000 73,085,000 
49,049,000 55,771,000 
4,763,000 7 , 703,000 

425,713,000 605,233,000 

121,495,000 149 :, 532,000 

148,708,000 195 ,080,000 

193,781,000 268,783,000 

43,990,000 45,126,000 

159,781,000 261,608,000 

31,666,000 56,438,000 , 

$2,950,254,717 &912,,000,000 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

---- SUMMARY OF RESEARCH, DEVEJXPMENT, AND OPERATION BUDGET I" 

PROIGRAMS .---- 
F i s c a l  Year F i s c a l  Year Fisc i t l  Year 

1962 1963 10 64 

OFFICE OF M A N E D  SPACE FLIGHT $677,784,155 $1,707,019,717 S;'i,~93,641,000 
Manned Spacec ra f t  Systems.. .. 193,192,000 766,696,000 1. , 647 ,441,000 
Launch 'Vehicle and Propuls ion 

Systems.. .................. 468,048,155 852,808,717 1.,329,454,000 
Aerospace Medicine.........,. 10,130,000 - 3 - 8 11 .OOO 21,840,000-- 
i n t e g r a t i o n  and Checkout.. .. 1,745,000 41,834,000 157,378,000 - 47 ,528,000 
Systems Engineering .......... 4;669;000 34,870;OOO 

OFFICE OF APESCATIONS 76,237,000 118,lO 1,000 - 136,559,000 
Meteorological  S a t e l l i t e s . . . .  39,696,000 64 , 289,000 73,085,000 
CommunicaGions S a t e l l i t i e s . .  . 35,59 1,000 49,049,000 55 ,77  1,000 
Advanced App l i ca t ion  

S a t e l l i t e s  ................. 73,000 1,003,000 1,604,000 
I n d u s t r i a l  App l i ca t ions  ...... 877,000 3,760,000 6,099,000 

OFFICE OF SPACE SCIENCES 402,889,000 578,874,000 - 811,203,000 
Geophysics and Astronomy ..... 119,771,000 174 , 209,000 232,624,000 
Lunar and P lane ta ry  Explo- 

ration... . . . . . . . . . . . . . . . . . .  164,631,000 226,392,000 331,270,000 
Bioscience................... 4,082,000 25,112,000 41 339,000 

F a c i l i t y  , Tra in ing  and 
1fr,495,000 %- b u n c h  vesn'lfle Development. .. l U W 5 8  , 000 

Research Grants............ 13,547,000 31,666,000 56,438,000 

OFFICE OF ADWINCED RESEARCH AND 
TECHNOLOGY-- 222,753,000 
Space Vehic l e  Svs terns.. ..... 58 ,869 ,000 
E l e c t r o n i c  Systems ........... 
Human Factclr Systems.. ....... 
Nuclear Rockets.............. 38,010,000 
Chemi c a  1 P r,opu 1 s i  on. ......... 
Space Power.................. 12,256,000 
Aeronautics. . , . . . . . . . . . . ,  .... 28,773,000 

241 49 1 IO00 

--Electric Systems.. ... 38,194,000 
4,996 .OOO 

17 , 164,000 

386,479,000 
89,758,000 
44,87 5,000 

61,098,000 
89 , 248 , 000 
25,119,000 
18 , 316,000 
43,990,000 

14,075,OO 0 

- 508,989,000 
1 1 1 , 40 7 , 000 
59,286,000 

.-- 24,38 7 .OOO. 
89 , 605 , 000 

118,919,000 
35,075,000 
25,184,000 
45,126,000 

OFFICE OF TRACKING AND DATA 
ACQUISITIO~T --. 
Tracking ar.d Data A c q u i s i t i o n  83,832,000 159 , 781,000 261 , 608,000 

T o t a l  Plan. ............... $1,463,495,155 $2,950,254,717 $4,912,000,000, 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

--- SWBIARY OF RESEARCH, DEVELOPMENT, AND OPERATION BUDGET := 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
19 6 4  - 1962 1963 

RECONCILIATION OF FINANCING TO PLAN 

"Research and development" 

11 S a l a r i e s  and expenses" 

"Research, development, and 

a p p r o p r i a t i o n  ( a d j u s t e d ) .  .. $(1,285,408,000) 
a p p r o p r i a t i o n  ( a d j u s t e d )  ... (213,770,155) 

opera t ion"-=propr ia t ion  
( a d j u s t e d )  ................. 1,499,178,155 

Unob 1 i ga t e d 'b a 1 anc e brought 
forward a v a i l a b l e  t o  
f inance  new p lans  .......... 9,631,332 

f e r r e d  to  "Construction of 
Unob l i g a t e d  'balance t r a n s -  

f a c  i li t i e  s .................. -30,948,000 
Unobligated ;balance c a r r i e d  

forward a v a i l a b l e  t o  
f inance  suibsequent y e a r  
plans. . . .  .................. - 14,366 , 332 

T o t a l  Financing. ......... $1,463,495,155 

$2,935,888,385 $4,9 12,000,000 

14,366,332 - 

$2 , 950,254,717 $4.,9 12,000,000 

SUV: 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH, DEVELOPMENT, AND OPERATION 

FTSCAL YEAX 19G 8b3GET EST'fiTES 

FISCAL YEAR 1963 ESTIMATE 
Operation Research and 

Dew 1 opmeii t Personnri Installations of ~ota l  
costs Program - 

- 
m 
3 

d 

- 
W 

0 
-r 
ul 
3 
t- 
W 

m 

FISCAL YEAR 1962 ACTUAL 
Research and Operation 
Development Personnel of 

costs Installations ~ota l  - Program 

OFFICE OF MANNED SPACE - -e..- - ............... $ 563,050,000 $ 64,415.000 $ 50,319,155 $ 677,784.155 

Manned Spacecraft 
Systems .......... 166,801,000 12,739,000 13,652,000 193,192,000 , ~ ..-- 1. . I _ L 1 " .  - - . . P L . Y  

Propulsion Systems 386,153,000 !:.8.53&.CCC 3 3 , 3 ? ! , : 5 5  L A =  . --, x-= ---, ii= &<., 

Aerospace Medicine. 7,854,000 1,040,000 1,236,000 10,130,000 
Integration and 
Checkout...... ... 1,250,000 216,000 279,000 1,745,000 

Systems Engineering 992,000 1,846,000 1,831,000 4,669,000 

Meteorological 

Conrmunication 

?-dvanced Appliia- 

Industrial Applica- 

Satellites....... 34,433,000 2,406,000 2,857,000 39,696,000 

Satellites.. ..... 33,105,000 1,179,000 1,307,000 35,591,000 

tions Satellites. - 0- 32,000 41,000 73,000 

tions.. . . . . . . . . . . 300,000 288,000 289,000 877,000 

OFFICE OF SPACE SCIENCES 361,229,000 20,929,000 20,731,000 402,889,000 

Geophysics and 
Astrono m y . . . . . . . .  97,775,000 10,091,000 11,905,000 119,771,000 

Lunar and Planetary 
Exploration ...... 161,784,000 1,446,000 1,401,000 164,631,000 

Bioscience... ...... 3,048,000 519,000 515,000 4,082,000 
Launch Vehicle 
Development ...... 85,661,000 8,617,000 6,580,000 100,858,000 

Facility, Training 
and Research 
Grants ........... 12,961,000 256,000 330,000 13,547,000 

OFFICE OF ADVANCED RE- 
SEARCH AND TECHNOLOGY. 91,592,000 78,584,000 52,577,000 222,753,000 

Space Vehicle 
Systems .......... 

Electronic Systems. 
Human Factor 
Systems .......... 

Nuclear-Electric 
Systems .......... 

Nuclear Rockets.... 
Chemical Propulsion 
Space Power........ 
Aeronautics.. . . . . . . 

20,762,000 
4,933,000 

2,404,000 

20,458,000 
26,776,000 
7,003,000 
6,302,000 
2,954,000 

22,821,000 
11,721,000 

1,546,000 

10,492,000 
6,766,000 
6,087,000 
3,512,000 
15,639,000 

15,286,000 
7,837,000 

1,046,000 

7,244,000 
4,468,000 
4,074,000 
2,442,000 
10,180,000 

58,869,000 
24,491,000 

4,996,000 

38,194,000 
38,010,000 
17,164,000 
12,256,000 
28,773,000 

OFFICE OF "RACKING AND 
DATA ACQUISITION...... 67.302.000 7,678,000 8,852.000 83,832,000 

Tracking and Data 
icquisirion...... b1,302,nnn ?,6?a,(lQQ 9,05:,!?!2!2 "I) V_I,"2L,VUU O q ^  c^^ 

Total BlaQ......... ~L.lSl.Oll.000 $175.511.000 $136,973.155 $1,463,495.155 -- 

$1,514,578.000 $ 109.926.000 $ 82,515,717 $ 1.707,019.717 

-,, ,,., ̂̂ ^  708.521.000 3 0 .  ,nnn 1 7 ,  a?_?, r U V , V , V , u U u  

:~ri,u>;,sDo IL,LY1,000 46,4bU,717 852,808,717 
7,000,000 1,815,000 1,996,000 10,811,000 

38,500,000 1,405,000 1,929,000 41,834,000 
34,870,000 26,500,000 4,133,000 4,237,000 

0, O Y ~ .  uuu I ,  206,000 118,101.000 

-" - - -  

_^ .  - - -  - - -  *"*, L"U."UU 

61,289,CCC 3,291,000 3,683,OW 57,315,000 

43.715 ~ 000 2 ,  W L ,  000 2,590, CCC 49,049,GOG 

800,000 85,000 118,000 1,003,000 

2,370,000 675,000 715,000 3,760,000 

525,279,000 28,023,000 25,572,000 578,874,000 

14,566,000 15,143,000 174,209,000 144,500,000 

221,179,000 2,830,000 2,383,000 226,392,000 
25,112,000 

108,000,000 7,694,000 5,801,000 121,495,000 

21,000,000 2,486,000 1,626,000 

30,600,000 447,000 619,000 31,666,000 

235,450,000 101,017,000 50,012,000 386,479,000 

45,931,000 
20,696,000 

10,060,000 

43.531.000 
71,826,000 
14,469,000 
10,859,000 
18,078,000 

28,699,000 
15,576,000 

2,480,000 

12,204,000 
12,194,000 
7,285,000 
5,111,000 
17,468,000 

15,128,000 
8,603,000 

1,535,000 

5,363,000 
5,228,000 
3,365,000 
2,346,000 
8,444,000 

89,758,000 
44,875,000 

14,075,000 

61,098,000 89,248,000 

25,119,000 
18,316,000 
43,990,000 , 

135,842,000 11,994,000-- 11.945.000 159.7Rl.nQn 

. -. 
1313.a42, uuu 11,994,000 11,945,000 159,781,000 

$2.515.3L?,OOO S257,655.000 $177,250.717 S2.950.254.717 -- 

FISCAL YEAR 1964 ESTIMATE --- Research and Operation 
Development Personnel of - 

Total - P r n g r m  - C o s t s  installations 

$ 2,931,800,000 $ 139,112,000 $ 122,729,000 $ 3.193.641.000 

i,33o,ouu,uUu 47,976,000 42,865,000 1,647,441,000 

1,168,500,000 82,243,000 68,711,000 1,319,454,000 
2,710,000 21,840,000 2,430,000 

1,703,000 2,675,000 157,378,O'O 
4,760,000 5,768,000 4 7,528,000 

16,700,000 

153,000,000 
37,000,000 

8,242.000 9,017,000 136,559.000 119,300,000 

63, iG0,000 4,537,000 4,848,000 73,085,000 

51,iOO,000 2,293,000 2,378,000 55,771,000 

1,000,000 232,000 372,000 1,604,000 

3,500,000 1,180,000 1,419,000 6,099,000 

811,203,000 737,900,000 38,586,000 34,717,000 

232,624,000 194,400,000 19,033,000 19,191,000 

322,600,000 4,757,000 3,913,000 331,270,000 41,339,000 
35,200,000 3,628,000 2,511,000 

149,532,000 8,217,000 130,700,000 10,615,000 

55,000,000 553,000 885,000 56,438,000 

331.200,OOO 118,307,000 59,482,000 508,989,000 

61,962,000 
30,362,000 

18,200,000 

68,768,000 
96.68 7,000 
22,497,000 
16,524,000 
16,200,000 

32,644,000 
19,034.000 

3,635,000 

14,373,000 
15,170,000 
8,558,000 5,934,000 

18,959,000 

16,801,000 
9 ~ 890,000 

2,552,000 

6,464,000 
7,062,000 
4,020,000 
2,72 6,000 
9,967,000 

111,407,000 
59,286,000 

24,387,000 

89,605,000 
118,919,000 
35,075,000 
25,184,000 
45,126,000 

261.608.000 .- I J ,  LL ....- I, uuu ^ ^ ^  i4. trll/.uuu 2?:.5oo,CCs 

231,500,000 15,221,000 14,887,000 261,608,000 

$4,351.700,000 $319.468.000 S240.832.000 ~4.912.000.000 

SUM 7 



NATIONAL AERONAUTICS SPACE ADMINISTRATION 

RESEARCH, DEVELOPMENT, AND OPERATION 

FISCAL YEAR 1964 BUDGET ESTIMATES 
N 

SUMMARY OF PERSONNEL AND PERSONNEL 
COSTS BY INSTALLATION 

NASA Headquarters............... 
Ames Research Center............ 
F l i g h t  Research Center.......... 
Goddard Space F l i g h t  Center..... 
Langley Research Center..,...... 

L e w i s  Research Center........... 
Manned Spacecraf t  Center........ 
Marshal l  Space F l i g h t  Center.... 
North Eas te rn  Office............ 
P a c i f i c  Launch Operat ions Off i c e  
Space Nuclear Propuls ion  Off ice .  
Wallops Station................. 
Western Operat ions Office....... 
E l ec t ron ic s  Research Center..... 

Launch Operat ions Center... ..... 

F i s c a l  Year 
1962 

F i s c a l  Year 
1963 

Permanent Permanent 
P o s i t  ions  c o s t  P o s i t  i o n s  C 0 6 t  

1,360 
1,674 

5 24 
2,414 
3,770 

333 
3 , 678 
1,620 
6,194 

6 
4 0  

407 
136 

--- 

--- 

$10,885,351 
13,358,000 
4,441,400 

17,765,823 
28,737,000 

2,998,965 
27,583,000 
11,565,840 
54,051,836 

54,035 
203,000 

2,930,750 
936,000 

--- 

1,900 
2,025 

575 
3,200 
4,025 

800 
4,658 
3,196 
7,062 

30 
15 

106 
465 
440 

50 

$20,208,000 
17,194,000 

5,364,000 
27,478,000 
34,254,000 

5,533,000 
39,645,000 
26,454,000 
73,599,000 

220,000 
157,000 
946,000 

3,569,000 
2,779,000 

255,000 

.................... (140) 862,691 ( 1 0 6 )  1,000,000 
- 

RPimhitrnnhle 
VI 

Total........................... 
2 
co 22,156 $176,373,691 28,547 $258,655,000 

F i s c a l  Year 
19 64 

Permanent 
P o s i t  i ons  c o s t  

2,300 
2,309 

593 
3,700 
4,296 
1,200 
5,128 
3,980 
7,492 

40 
22 

160 
530 
500 
250 

$25,417,000 
20,789,000 

5,935 , 000 
34,931,000 
37,760,000 
11,088,000 
48,707,000 
38,361,000 
81,739,000 

453,000 
210,000 

1 , 771, OOC 
4,360,000 
5,222,000 
2,725,000 

32,500 $319,468,000 

( 104) 999,000 

32,500 $320,467,000 



NATIONAL AERONAUTICS SPACE ADMINISTRATION 

RESEARCH. DEVELOPMENT. AND OPERATION 

FISCAL YEAR 1364 BUDGET ESTIMATES 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1962 1963 1964 

NASA Headquarters ..................................... 
Ames Research Center .................................. 
F l i g h t  Research  center.......................^.^^..^.^ 
Goddard Space F l i g h t  Center ........................... 
Langley Research Center ............................... 
Launch Operat ions Center .............................. 
Manned Spacecraf t  Center .............................. 
Marshal l  Space F l i g h t  Center .......................... 
North Eas t e rn  Of f i ce  .................................. 
P a c i f i c  Launch Operations O f f i c e  ...................... 
Space Nuclear Propuls ion Of f i ce  ....................... 
Western Operat ions Off ice  ............................. 

Lewis Research  center...........................^...^ 

Wallops S t a t i o n  ....................................... 
E l e c t r o n i c s  Research Center ........................... 

$14.040. 442 
9.113. 000 
2.792. 600 
20.534. 539 
17.857. 000 
3.403. 9 73 
17.725. 000 
12.271. 160 
34.576. 858 

61. 333 
72. 000 

4.086. 250 
439 . 000 

... 

... 

$28.000. 717 
8.400. 000 
2.173. 000 
27.410. 000 
16.460. 000 
10.300. 000 
14.000. 000 
23.700. 000 
39.500. 000 

133. 000 
495. 000 

5.231. 000 
1.077. 000 
150. 000 

221. 000 

$40.077. 000 
10.500. 000 
4.450. 000 
32.995. 000 
16.255. 000 
26.100. 000 
17.050. 000 
32.900. 000 
50.590. 000 

190. 000 
620. 000 
505. 000 

6.100. 000 
1.700. 000 
800. 000 

T o t a l  ................................................. $136.973. 155 $g7.250,717 $240.832. 000 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

NASA HEADQUARTERS 

MISSION : 

The: mi:;si.on of  t h e  Headquarters o f  t h e  Nat iona l  Aeronaut ics  and Space 
Adminis t:rat::ioii is  planning and providing execu t ive  d i r e c t i o n  f o r  the progranrs 
e s t a b l i s h e d  t o  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 h e  Naticinal 
Aeronaut:ics arid Space A c t  of 1958 (72 S t a t .  426), as amended, which are: 

To conduct r e sea rch  i n t o  problems of  f l i g h t  w i t h i n  a a d  
cuitr;i.de t h e  e a r t h ' s  atmosphere wi th  a view t o  t h e i r  
p r a c t i c a l  s o l u t i o n ;  

'Io develop,  c o n s t r u c t ,  test ,  and o p e r a 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  r e sea rch  purposes;  

To conduct such ac t iv i t i e s  as may be r e q u i r e d  f o r  t he  
~:icpI.oration of space ; 

To a r range  f o r  p a r t i c i p a t i o n  by the  s c i e n t i f i c  community 
in planning s c i e n t i f i c  measurements and obse rva t ions  t o  
be raade ; and 

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  
c1:issemination of in format ion  concerning i t s  ac t iv i t i e s  
and t h e  r e s u l t s  thereof .  

Headquarters is  organized around broad program areas f o r  which fou r  
program off: lces,  supported by a t e c h n i c a l  s t a f f  o f f i c e ,  are r e spons ib l e  t o  
NASA GenerzL Management as fo l lows:  

--- The O f f i c e  of  Manned Space F l i g h t  i s  r e spons ib l e  f o r  t h e  
planni.w,,  d i r e c t i o n ,  and execut ion  of  a l l  NASA ac t iv i t i e s  - -  
direct::.y involv ing  manned space f l i g h t  miss ions ,  i nc lud ing  
supportirig development; t he  o p e r a t i o n a l  and l o g i s t i c  systems 
and, aerospace medicine r equ i r ed  f o r  man t o  perform u s e f u l  
mis;sioIis i n  space ; and development o f  t he  l a r g e  launch veh ic l e s  
r equ i r ed  by the  space  program. 

--- The Of f i ce  of  Space Sciences i s  r e spons ib l e  f o r  t h e  development, 
d i r e c t i o n ,  and execu t ion  of  programs f o r  t he  s tudy  of t he  environ-  
ment and geophys ica l  p r o p e r t i e s  of  t h e  e a r t h ,  moon and p l a n e t s  
usi.ng s c i e n t i f i c  s p a c e c r a f t  and in s t rumen ta t ion ;  t he  cosmological 
or i .g in  arid e v o l u t i o n  of  t h e  un ive r se ;  and the  e f f e c t s  on human 

http://cuitr;i.de


l i f e  oli s o l a r  and o t h e r  high energy p a r t i c l e s  and f i e l d s .  
This  iricl.udes r e s p o n s i b i l i t y  f o r  t he  development of  t he  l i g h t  
and medium s i z e  launch v e h i c l e s  necessary  f o r  NASA space 
program.  This  o f f i c e  a l s o  manages NASA's f a c i l i t y ,  t r a i n i n g  
and r e sea rch  g r a n t s  program. 

---- The Off'ice of Advanced Research and Technology i s  r e spons ib l e  
f o r  t h e  planning,  d i r e c t i o n ,  execut ion ,  and e v a l u a t i o n  of a l l  
NASA acvanced r e sea rch  and t echno log ica l  programs conducted 
pr imar i ly  t o  demonstrate  t he  f e a s i b i l i t y  of a concept ,  s t r u c t u r e ,  
component, o r  system t h a t  may have g e n e r a l  a p p l i c a t i o n  t o  NASA 
aeronaL.tica1 o r  space o b j e c t i v e s .  Although miss ion-or ien ted  
r e sea rch  and technology is  t h e  r e s p o n s i b i l i t y  o f  t h e  o t h e r  
program c l f f ices ,  t h i s  o f f i c e  is  re spons ib l e  f o r  main ta in ing  
an o v e r a l l  view of t he  t o t a l  NASA program f o r  r e sea rch  and 
t e chno 1 og y . 
---- The Of f i ce  of Appl ica t ions  i s  r e s p o n s i b l e  f o r  t he  p l ann ing ,  
d i r e c t i o n ,  and execut ion  of t he  NASA program f o r  i d e n t i f y i n g  
and developing peacefu l  u s e s  of space technology t o  the  s t a t u s  
of gene ra l  a p p l i c a t i o n s .  This  i nc ludes  concepts ,  t echniques ,  
devices  ana materials evolv ing  from NASA space and a e r o n a u t i c a l  
progrants t h a t  may have d i r e c t  commercial and i n d u s t r i a l  a p p l i c a -  
b i l i t y ;  and the  development, demonstrat ion and o p e r a t i o n  of! 
s a t e l l i t e  systems which have commercial o r  g e n e r a l  we l f a re  
p o t e n t i a l i t i e s ,  such as meteoro logica l  and communications 
s a t e 1  li tes. 

---- The Of f i ce  of Tracking and Data Acqu i s i t i on  provides  t e c h n i c a l  
suppor t ing  s e r v i c e s  t o  t h e  program o f f i c e s ,  i s  r e s p o n s i b l e  
fo r  the  development and o p e r a t i o n  of t r a c k i n g  and d a t a  a c q u i s i -  
t i o n  f a c i l i t i e s ,  systems, equipment, and in s t rumen ta t ion  
necessary t o  acqu i r e ,  r eco rd ,  p rocess ,  reduce and t r ansmi t  
t echn ica l  and s c i e n t i f i c  d a t a  and informat ion  from NASA f l i g h t  
m i s s  ions.  

The Adminis t ra tor  of  NASA i s  a s s i s t e d  by several s p e c i a l i z e d  s t i i f f s  i n  
ca r ry ing  ou t  h i s  broad r e s p o n s i b i l i t i e s  i n  t h e  areas of  l e g a l  requirrtments;  
i nven t ions  and c o n t r i b u t i o n s ;  congres s iona l ,  p u b l i c ,  and in te rna l t iona i l  
r e l a t i o n s ;  long-range planning;  and o v e r a l l  management. The Associai:e 
Adminis t ra tor ,  as NASA gene ra l  manager, i s  a s s i s t e d  i n  the  planning,  d i r e c -  
t i o n  and coord ina t ion  of t h e  a c t i v i t i e s  o f  the  program o f f i c e s  a.nd f:I.eld 
i n s t a l l a t i o n s  by t h r e e  Deputy Assoc ia te  Adminis t ra tors  and t e c h n i c a l  and 
a d m i n i s t r a t i v e  suppor t ing  s t a f f s  i n  t h e  Of f i ce  of Programs and t h e  O!Sfice 
of Adminis t ra t ion.  

LOCAT ION : 

The lo 'ca t ion  of NASA Headquarters is Washington, D. C. 



SUMMARY OF KIUIURCES REQUESTED: 

1962 1963 1964 .-. 

Number of permanent employees 
(end of year) .............. 1,360 1,900 2,300 

Personnel costs.. . . . . . . . . . . . . $10,885,351 $20,208,000 :$25,417,000 
0perati.on of installation.. . . 14,040,442 28,000,7 17 40,07 7 ,000 

Tot:al installation costs.  $24,925,793 $48,208,717 $65,494,000 

l i Q  3 



SUMMARY 

62 63 64 - - -  
Headquarters:  

EXECUTIVE OFFICER 

- 62 63 4 

Excepted 137 178 178 
GS-15 204 342 379 
GS-14 164 292 377 
Other GS 824 1028 1269 

GENERAL COUNSEL 

- 62 63 4 
Excepted 5 5 5 
GS 15 5 7 8 
G S  1: i 6 8 
Other GS p 25 2 

T o t a l  38 43  47 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
ORGANIZATION AND STAFFING CHART: 

NASA HEADQUARTERS 

PLANS AND PROGRAM 
EVALUATION 

MANAGEMENT DEVELOPMENT 

- 62 63 4 - 62 63 64 
Excepted 1 1 1 
GS 14 - -  1 2  Excepted 5 5 5 
Other  GS 2 2 2 GS-15 3 5 5 

GS-14 1 1 2 
T o t a l  2 4 5 Other GS 2 2 -4 

h 

m 
d 

L "  

m 
W 
I 

0 

m m 
* 
d 
r- 
W 

_..._~ .~ 
WB Personnel  17 18 21 

-- 1346 1858 2224 _ - -  T o t a l  

F i e l d :  - 
GS-15 - 5 7  
GS-14 2 8 18 
Other GS 12 29 51 

14 2 T o t a l  = 

1 
INVENTIONS AND CONTRIBUTIONS I LEGISLATIVE AFFAIRS 

- 62 63 4 

Excepted 

Other  GS 11 20 20 
WB Personnel - - - 

T o t a l  16 28 28 

PUBLIC AFFAJXS 

- 62 63 4 

Exceoted 2 2 2 
GS 1; - -  3 3 
879 1& 3 7 7 
Other GS 2 1 8 

T o t a l  9 1 5  16 

BOARD 

- 62 "3 4 

GS 15 1 1 1  
GS 14 1 1 1  
Other GS 9 9 2 

T o t a l  5 8 9  
I I I  I I T o t a l  1 5  16 16 I 

I 11 SCIEWIFIC AND TBCHNICAL 
AND SERVICES INFORHATION AND INFORMATION 

Excepted 1 1 1 Excepted 1 1 1 

Other  GS 2 M Other G S  9 46 Other GS Is p p 

I I I ASSOCIATE ADMINISTRATOR ' I  - 62 3 
T o t a l  54 72 100 T o t a l  4 7  56 75 T o t a l  23 28 29 

Excepted 2 3 3 
GS 1 5  -- 2 2  
GS 14 2 4 4 
Other  GS 2 -1 1 

9 16 16 
ADKINISTBATION I T o t a l  

TRACKING AND DATA 
ACQUISITION 

11 12 13 GS 15 10 12 12 
GS 14 8 10 12 
Other GS 11 2 2 

T o t a l  34 47 60 

Other GS 2 57 2 
T o t a l  71 97 100 

I Headquarters:  

Excepted 1: 15 i5 
32 40 49 GS-15 
34 52 69 

Other  GS-14 GS 326 365 391 
WE Personnel 15 i 6  19 

T o t a l  - 418 E 
m: * 

- 5 7  GS-15 
2 8 18 GS-14 Other  GS 2 

14 42 '6 ~ 

i - I T o t a l  

I I 
ADVANCED RESEARCH 

ax,n *.D̂ .,.,A, -7 
-1" -I~II..YL.."..I 

SPACE SCIENCES 

cs- 14 3.5 *3 Excepted 24 32 32 
GS 15 43  52 62 
GS 14 1 5  23 34 

Tota l  140 190 238 Other GS 2 83 97 

T o t a l  1 4 i  190 225 

I I 
MANNED SPACE FLIGHT , APPLICATIONS 

Excepted 31 50 50 
GS 1 5  40 133 136 
GS 14 44 106 143 
Other  GS 131 161 251 

I T o t a l  250 450 580 

INTERNATIONAL PROGRAMS 

;fc;;ted 7 4 
GS 14 -- 
Other GS 2 Is 2 

T o t a l  1 7  23 25 

* F i e l d  complement i n d i c a t e s  p o s i t i o n s  for a u d i t ,  c o n t r a c t  
a d m i n i s t r a t i o n ,  personnel  r e c r u i t m e n t ,  and i n s p e c t i o n  a c t i v i t i e s  
for personnel  p h y s i c a l l y  l o c a t e d  o u t s i d e  of Washington but who 
are r e s p o n s i b l e  d i r e c t l y  t o  Headquarters.  HQ 4 



RELATION OF-INSTALLATION STAFFING TO PROGRAMS AND PROJECTS: 

D = Direc t  
S = Support  
T = T o t a l  

MANNED SPACECRAFT SYSTEMS 
LAUNCH VEHICLE AND 

AEROSPACE M E D I C I N E  
INTEGRATION AND CHECKOUT 
SYSTEMS ENGINEERING 
METEOROLOGICAL SATELLITES 
COMMUNICATIONS SATELL I T  E S 
ADVANCED APIPLII~ATIONS 

INDUSTRIAL 11 PPLICATIONS 
GEOPHYSICS ASJD ASTRONOMY 

PROPULSION SYSTEMS 

SATELLITES 

LUNAR ANI) PIANETARY 
EXPLORATIOIV 

BIOSCIENCE 

FACILITY :b TENJXING AND 
RESEARCH GIUNTS 

SPACE VEHICIX SYSTEMS 
ELECTRON 1.C S'ISTEMS 
HIIMAN FACTOF. SJ!STEMS 
NUCLEAR- E:LECTRIC SYSTEMS 
NUCLEAR ROCEXTS 

SPACE POWER 
AERONAUTICS 

LAUNCH VXHICLE DEVELOPLIENT 

CHEMICAL PROI'ULSION 

TRACKING ANI) DATA 
ACQUI S ITICN 

Number of  Personnel  
1962 

m D C  - 
70 

8 1  
32 
12 
55 
12 
12 

2 
8 

45  

37 
14 
3 0  

14 
3 1  
24 
1 

28 
12 
16 
11 
18 

34 

89  

103 
40 
15 
7 0  
15 
15 

2 
11 
58 

46 
18 
39  

18 
39 
3 1  

2 
36  
15 
19 
14 
23 

43 

I - 
159 

184  
72  
27 

125 
27 
27 

4 
19 

103 

83 
32 
69 

32 
70 
55 

3 
6 4  
27 
35  
25 
41 

7 7  

1963 
c. m D - 3 - 

143 

117 
35  
6 4  
97 
16 
16 

4 
19 
59 

50 
19 
41 

21  
40 
3 0  
15  
3 1  
13 
24  
12 
25 

47 

145 

12 1 
36 
66 

100 
16 
16 

4 
20 
60 

5 1  
21 
42 

21 
41 
3 1  
15  
32 
13 
25 
12 
26 

48 

I - 
288 

238 
71 

13 0 
19 7 
32 
32 

8 
39  

119 

101 
40 
a3 

42 
8 1  
6 1  
3 0  
63 
26 
49 
24  
5 1  

95 

D 

203 

146 
39 
76  

117 
19 
19 

11 
32 
69 

58 
24 
49 

25 
53 
32 
29 
36  
13 
29 
14 
24 

60 

-I 
:i 

19:' 

131t 
3 ;' 
711 

11: 
15' 
15' 

1(1 
3 (' 
67 

5 $ 1  

23 
47 

2 5  
51 
30 

34 
13 
28 
14 
23 

58 

-- 

2a 

L - 
400 

274 
76 

150 
230 
38 
38 

21 
62 

13 6 

113 
47 
56 

5c 
104 
62 
57 
70 
26 
57  
28 
47 

118 

Headq ua I' t er s per sonne 1 have been d i s t r i b u t e d  from the  program level - -  
shown above t o  p r o j e c t s  on a p ro - ra t a  bas i s .  De ta i l ed  informat ion  on pro- 
grams and prcl jects  may be found by consu l t ing  t h e  Index t o  Volume 11, 
Research, Development, and Operation. 

The e s t i m a t e s  f o r  t he  f i s c a l  yea r  1964 f o r  headquar te rs  off]-ces  proposes 
a year-end permanent s t a f f i n g  l e v e l  of 2,300 p o s i t i o n s ,  an  inc rease  oE 400 
over the  c u r r e n t  f i s c a l  year .  The a d d i t i o n a l  p o s i t i o n s  are needed t o  suppor t  
t he  proposed expansion of NASA programs and w i l l  be used p r imar i ly  t o  
s t r e n g t h e n  the  va r ious  program o f f i c e s .  The increased  number of posi1:ions 
reques ted  f o r  NASA Headquarters i n  suppor t  of  r e s e a r c h ,  development aiid 
c o n s t r u c t i o n  programs i s  summarized as follows: 

HQ 



Program planning, d i r e c t i o n ,  coord ina t ion  
and r e l a t e d  s c i en t i f i c  aod t echn ica l  
support................r......................o...o 

Other t echn ica l  and admin i s t r a t ive  support:  

Iro s t rengthen  Washington staff................... 

To s t r eng then  f i e l d  complement p o s i t i o n s  
for  a u d i t ,  con t r ac t  admin i s t r a t ion  and 
in spec t ion  ac t iv i t i e s  f o r  personnel  
phys i ca l ly  loca ted  ou t s ide  Washington bu t  
trho are respons ib le  d i r e c t l y  t o  Headquarters..... 

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

Off ice  of M&.gted Space F l i g h t  

Addi t iona l  p o s i t i o n s  are r equ i r ed  p r i n c i p a l l y  f o r  the  e f f e c t i v e  manage- 
ment, coord ina t ion ,  and c o n t r o l  of t h e  t e c h n i c a l  conten t ,  resources ,  and 
schedules  of such programs and p r o j e c t s  as the  Sa turn  B and Advanced Sa turn  
launch veh ic l e s ;  Gemini and Apollo spacec ra f t  and ope ra t ions ;  Ap0110 systems 
development, mission a n a l y s i s ,  i n t e g r a t i o n ,  checkout and r e l i a b i . l i t y  assess- 
ment, l i f e  support  systems; and launch and test f a c i l i t i e s  const.ruct.ion. 

A s izesable  po r t ion  of t h e  inc rease  relates t o  the  systems areas - manned 
spacec ra f t ,  launch veh ic l e s  and propuls ion,  systems engineer ing,  and in t eg ra -  
t i o n  and checkout. Also,  s t a f f  working i n  t h e  Apollo spacec ra f t  devclopment 
area is  not  able t o  cover adequately the  t e c h n i c a l  eva lua t ion  of a l l  of the 
spacec ra f t  systems f o r  the  command and s e r v i c e  modules and the  lunar  excur- 
s i o n  module,, The guidance and naviga t ion  system being developed f o r  t he  
command and s e r v i c e  modules and t h e  lunar  excurs ion  module have a l ready  
en tered  the  hardware phase for some elements. This  a c t i v i t y  w i l l  i nc rease  
sharp ly  i n  t h e  remainder of f i s c a l  year 1963 and dur ing  f i s c a l  yea r  1964. 

I n  t:he opera t ions  area, cons iderable  a t t e n t i o n  must now be devoted t o  
t h e  coord ina t ion  of t he  ground oper ,a t ional  support  systems wi th  A t l a n t i c  
Missile R.ang;e launch ac t iv i t ies ,  t h e  worldwide t r ack ing  network and the  
spacec ra f t  c:omniunications systems. The ope ra t ions  area a l s o  inc ludes  t imely 
provision. of t he  in t eg ra t ed  Mission Control  Center,  the  nerve cen te r  of the  
Gemini rendezvcius missions and a l l  ithe Apollo missions,  and ex tens ive  
a s t ronau t  t r a i n i n g  f a c i l i t i e s  and mission s imulators .  

During f iscal  year  1964, the  cont inuing Sa turn  and Sa turn  B e f f o r t  w i l l  
be accompanied by a r ap id  a c c e l e r a t i o n  of t he  pace of e f f o r t  on Advanced 
Sa turn  hardware and f a c i l i t i e s  devel.opment. 



The Aeroispace Medicine program planning provides  f o r  t h e  developntent 
and monitoring of  t h e  l i f e  support '  e f f o r t  requi red  t o  o b t a i n  the biomedical 
knowledge ancl equipment needed t o  accomplish success fu l  manned space f l i g h t .  
P a r t  of t he  inc rease  requested f o r  f i s c a l  year  1964 w i l l  be needend as a 
consequence of t h e  requirement f o r  a t imely a n a l y s i s  of f i n a l  dat,a from 
p r o j e c t  Mercury and the  One-day mission,  t he  need t o  meet t h e  schedules  
e s t ab l i shed  f o r  p r o j e c t s  G e m i n i  and Apollo, and t o  cope with the  complex 
problems of  t he  f i r s t  multi-manned f l i g h t s .  

The Integrait ion and Checkout area concerns the  development of o v e r a l l  
i n t e g r a t i o n  a n a l y s i s ,  r e l i a b i l i t y  assessment and checkout gu ide l ines  and 
procedures for  the  NASA Centers and t h e i r  con t r ac to r s ,  and monitoring D f  
e f f o r t s  i n  these  a c t i v i t i e s  f o r  a l l  systems e s s e n t i a l  t o  p r o j e c t  I i p o l l ~ .  
It inc ludes  d i r e c t  t echn ica l  superv is ion  of a suppor t  con t r ac to r  engaged i n  
information c o l l e c t i o n ,  compilat ion,  and d i s t r i b u t i o n ;  i n  preparat:ion o f  
documentation necessary t o  implement gu ide l ines  and procedures;  arid i n  the  
development of checkout equipment. 

Systeins Engineering r e s p o n s i b i l i t i e s  extend over a l l  manned space f l i g h t  
a c t i v i t i e s ,  and are  concerned with t echn ica l  planning,  s t u d i e s  of a l t e i - n a t i v e  
approaches,  and development planning before  , and accompanying, a c t u a l  systems 
development. ,41so included are the  development of mission ob jec t ives ,  o v e r a l l  
systems spec iEica t ions ,  ove ra l  L tes t  planning, a n a l y s i s  and review of  a1 ter-  
na t ives  on which major mission and system des ign  dec i s ions  are based. 

Off ice  of kppl.:ications 

Addit ional  personnel are requi red  f o r  meteorological  and cormrmnica t i o n s  
s a t e l l i t e  syst:rm; management i n  order  t o  meet the  increased  workloaad r e l a t e d  
t o  operat ional .  sa te l l i tes .  These personnel  w i l l  perform a n a l y s i s  and 
eva lua t ion  of advanced systems, undertake systems des ign  s t u d i e s ,  and monitor 
a c t i v e  p ro jec t s .  P a r t i c u l a r  emphasis w i l l  be g iven  t o  in su r ing  t h a t  NASA 
plans  for p a r t i c i p a t i o n  i n  i n t e r n a t i o n a l  programs f o r  the  u t i l i z a t i o n  and 
r e g u l a t i o n  of communications s a t e l l i t e s  are proper ly  formulated. 

The i n d u s t r i a l  a p p l i c a t i o n s  program w a s  i n i t i a t e d  during the  f i s c a l  
year  1963 f o r  the major purpose of making a v a i l a b l e  t o  t h e  gene ra l  economy 
of t he  United S t a t e s  the  b e n e f i c i a l  innovat ions a r i s i n g  from space rese,3rch, 
techniques , materials, and devices .  The a d d i t i o n a l  personnel  invol.ved i q i l l  

a s su re  the  i d e n t i f i c a t i o n  and d isseminat ion  of these  b e n e f i t s  a r i s i n g  f;tom 
NASA's in-house and con t r ac tua l  e f f o r t s .  

Addit ional  personnel are needed f o r  t he  r e l a t i v e l y  new advanced appl ica-  
t i o n s  satelLites area ,  which i s  concerned with a p p l i c a t i o n s  of space sc;.ence 
and technology t o  new f i e l d s  of e f f o r t ,  inc luding  new a p p l i c a t i o n s  o f  
sate 1 l i t e  techn Dlogy. 
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Off ice  of S p w z  Sciences 

The geophysics and astronomy program a c t i v i t y  i s  d iv ided  i n t o  two major 
organizati.ona:l components -- the  s c i e n t i f i c  program o f f i c e s  and the  f l i g h t  
program o f f i c x s .  I n  the  s c i e n t i f i c  program o f f i c e s ,  i t  i s  proposed t o  
s t r eng then  t h e  astronomy and s o l a r  physics ,  chemistry,  and the  physics  a rea .  
For the  f1igh.t: program o f f i c e s ,  i t  i s  proposed t o  s t r eng then  management of 
as t ronomical  c)baiervations, s o l a r  observa t ions ,  geophysical  obse rva to r i e s  and 
exp lo re r s ,  monit.ors and sounding rockets .  

Increases  a x e  proposed f o r  the  Off ice  of  Lunar and Plane tary  Programs 
i n  connection wi th  the  Mariner and Ranger programs, f i e l d s  and partic1l.s and 
p lane tary  atmcspheres experiments and advanced programs. 

Several  a d d i t i o n a l  p o s i t i o n s  a r e  proposed f o r  t he  b iosc ience  progl’am 
fo r  the  conduct of b i o l o g i c a l  exp lo ra t ions  of t he  moon and o t h e r  planecs,  
inc luding  l i f e  d e t e c t i o n  and environmental  f a c t o r  a n a l y s i s  equipment planned 
f o r  t he  Mariner,  Surveyor, or o the r  spacec ra f t ,  For the  Off ice  of Grants  
and Research Cont rac ts ,  it i s  proposed t o  s t r eng then  the  s t a f f  i n  conncxtion 
w i t h  the  increased  workload d i r e c t l y  r e l a t e d  t o  the  expansion of NASA pro- 
grams. I n  connect ion wi th  the  launch veh ic l e s  and propuls ion  programs, 
s e v e r a l  a d d i t i o n a l  personnel a r e  requi red  i n  connect ion wi th  the  Centaur 
system i n t e g r a t i o n  and launch opera t ions ,  advanced p r o j e c t  p rog ram i n  
connection w i r h  s t u d i e s  and systems a n a l y s i s ,  and launch ope ra t ions  cocrdina-  
t i o n  and engineer ing.  

Off ice  of Advi2E.d Research and Technology 

Personne:L inc reases  are proposed f o r  t he  areas of new program respons i -  
b i l i t y ,  such as b i o l o g i c a l  sc iences  , and f o r  t he  expansion and auceleral t ion 
of program a c t i v i t y  i n  the  a r e a s  of advanced space veh ic l e s ,  nuclear  and 
e l e c t r i c  propuls ion systems, and chemical and space power propuls ion  s y s t e m s .  
Addi t ional  emphasis w i l l  a l s o  be given t o  requirements f o r  maintaining 
scheduled 1.aunc:h d a t e s  f o r  c e r t a i n  p r o j e c t s  which are r a p i d l y  approaching 
f l i g h t  readiness .  The Off ice  of Advanced Research and Technology is con- 
s t a n t l y  faced w i t h  t he  unique problem of d i r e c t i n g  program a c t i v i t i e s  a t  
every NASA fie::!d cen te r ,  which r e q u i r e s  a d d i t i o n a l  personnel  t o  c o n t r o l ,  
coord ina te ,  and review a l l  program funct ions  t o  a s s u r e  the  e f f e c t i v e  use of 
funds and t o  a.7roi.d c o s t l y  d u p l i c a t i o n  of e f f o r t .  

Off ice  of Track&% and Data Acquis i t ion  

A s  a result of increased  a c t i v i t i e s  i n  program suppor t ,  advanced s y s t e m s ,  
network ope ra t ions  and f a c i l i t i e s ,  personnel i nc reases  are proposed f o r  t h i s  
o f f i c e  during f i s c a l  year  1964. The Off ice  of Tracking and Data Acquis i t ion  
has assumed increased  r e s p o n s i b i l i t i e s  with regard t o  supe rv i s ion  of program 
a c t i v i t y  a t  a riunber of a d d i t i o n a l  f i e l d  cen te r s :  Manned Spacecraft: Center,  
Launch Operaticlns Center,  and F l i g h t  Research Center, i n  a d d i t i o n  to sulper- 
v i s i n g  work a t  t h e  Jet Propulsion Laboratory,  Goddard Space F l i g h t  Center,  
and Wallops S ta t ion .  The o f f i c e  has  a l s o  assumed the  planning and imple-  
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mentation of the: Apollo network, which w i l l  be far g r e a t e r  than the  Mercury 
network i n  scope. The Off ice  must ,  i n  a d d i t i o n ,  g ive  increased  a t t e n t i o n  t o  
d a t a  processing and computing on planning procedures r equ i r ed  f o r  o v e r a l l  
program coord.ination. Under the  advanced systems program, the  Of € i c e  is  
a l s o  r e spons ib l e  f o r  d i r e c t i o n  of t h e  suppor t ing  r e sea rch  e f f o r t  i n  t he  
t racking  and d a t a  a c q u i s i t i o n  area a t  seven centers .  

S t a f f  Off ices; 

A few a d d i t i o n a l  p o s i t i o n s  are requi red  t o  s t r eng then  o r  round ou t  
s t a f f  func t icaw and suppor t ing  t echn ica l  and admin i s t r a t ive  a c t i v i t i e s .  
These include: s t rengthening  o f :  (1) s c i e n t i f i c  and t e c h n i c a l  information 
programs, educa t iona l  programs and s e r v i c e s  ; (2) s e v e r a l  admin i s t r a t ive  
a c t i v i t i e s  pr i -nc ipa l ly  i n  the  area of c o n t r a c t  admin i s t r a t ion ,  a u d i t i n g ,  and 
in spec t ion  sei:vj.ces pr imar i ly  a t  f i e l d  l o c a t i o n s ;  (3) c e n t r a l i z e d  adminis t ra -  
t i v e  support  s e r v i c e s  t o  NASA Headquarters;  and (4) f i n a n c i a l  management 
a c t i v i t i e s  wh:ich inc lude  the  es tab l i shment  of a comprehensive program f o r  t he  
development c);: an i n t e g r a t e d  f i n a n c i a l  management and r e p o r t i n g  systen.  f o r  
agency-wide appllica t ion.  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

AMES RESEARCH CENTER 

MISSION: 

The miss.iori of t he  Ames Research Center i nc ludes  both r e sea rch  and pro- 
j ec t  management,. The r e sea rch  e f f o r t  i s  d i r e c t e d  a t  s t u d i e s  leading t o  an 
understanding; o.E a wide range of phenomena i n  the  phys ica l  s c i ences ,  the 
space science:;, and the  l i f e  sciences.  I n  p r o j e c t  management, t he  Center has 
the resporisib i1:ity f o r  t he  Pioneer p r o j e c t ,  aimed a t  providing s c i e n t i f i c  
observat ions of phenomena i n  i n t e r p l a n e t a r y  space with a n  unmanned spslce- 
c r a f t ,  and t h e  H i o s a t e l l i t e ,  which w i l l  explore  the  b i o l o g i c a l  e f f e c t s  of t he  
space environment on e a r t h  organisms. 

Research i n  the  physical  s c i ences  inc ludes  s t u d i e s  i n  e n t r y  and Einviron- 
mental physics ,  guidance and c o n t r o l  systems, and aeronaut ics .  The work i n  
e n t r y  and environmental physics inc ludes  b a s i c  s t u d i e s  of the  physics of 
high-tempc!ral:iire gases ;  t he  s t a b i l i t y ,  c o n t r o l  and performance of a w j  de 
range of :;pacc:craf t conf igu ra t ions ;  and of  materials and s t r u c t u r e s  f o r  space- 
c r a f t .  I n  the  area of gas  physics ,  p a r t i c u l a r  emphasis is  placed on problems 
a s soc ia t ed  wyith f l i g h t  i n t o  e a r t h  and o t h e r  p l ane ta ry  atmospheres. This  
e f f o r t  has  a ided the des ign  of t he  Mercury, Gemini, and Apollo s p a c e c r a f t ,  
t he  des ign  o.E &rs e n t r y  v e h i c l e s a n d  the  des ign  of  b a l l i s t i c  missiles,. 
work i n  guidance and c o n t r o l  systems is  broad i n  na tu re  and is app l i cab le  
t o  manned and uiunanned s p a c e c r a f t ,  as w e l l  as a i r c r a f t .  Current emphasis 
i n  guidance !s.ystems i s  d i r e c t e d  mainly a t  manned v e h i c l e s  and i n  p a r t i c u l a r  
Apollo and follow-on manned missions. This  i nc ludes  a n  i n t e n s i v e  e f f o r t  i n  
the area of mid-course nav iga t ion  and terminal  guidance with a smaller 
e f f o r t  directled a t  s t u d i e s  involving lunar  approach, l una r  landing,  arid 
rendezvous. 'fie r e sea rch  i n  c o n t r o l  systems i s  d i r e c t e d  a t  examining va r ious  
technique:; app l i cab le  t o  s a t e l l i t e  a t t i t u d e  s t a b i l i z a t i o n  and techniques 
a p p l i c a b l e  t o  ver t ica l  and s h o r t  take-off (V/STOL) a i r c r a f t ,  the  supersonic  
t r a n s p o r t ,  a n i  the Apollo spacec ra f t .  The r e s e a r c h  program i n  ae ronau t i c s  
i s  d i r e c t e d  a t  s t u d i e s  of  the problems a s s o c i a t e d  wi th  hypersonic r e sea rch  
a i r c r a f t ,  supersonic  a i r c r a f t  w i th  p a r t i c u l a r  emphasis on the  supersonic  
t r a n s p o r t ,  and a wide v a r i e t y  of V/STOL vehicles .  
s t u d i e s  o.E p i l o t i n g  problems wi th  numerous fixed-based, moving balse, and 
f 1 igh  t s i snu la  t o  r s  . 

The 

This  i nc ludes  wind-tunnel 

Research i n  t he  space sc i ences  inc ludes  s t u d i e s  i n  the  f i e l d s  of s o l a r  
physics,  p l ane ta ry  environments, and geophysics. This i nc ludes  both 1;round- 
based experiinents and experiments r e q u i r i n g  s p e c i a l i z e d  instruments  ahoard 
satel l i tes  a n d  space probes. The work covers s t u d i e s  p e r t a i n i n g  t o  miignetic 
f i e l d s  and plasmas i n  space,  s t u d i e s  t o  determine t h e  composition and 
s t r u c t u r e  of p l ane ta ry  atmospheres, and s t u d i e s  i n  a s t r o p h y s i c a l  magnc!to- 
hydrodynamics. 

ARC 1 



Research i n  the  l i f e  s c i ences  inc ludes  t h r e e  major areas: b a s i c  research  
i n  the  physio~l.ogica1 and behaviora l  s c i ences  concerned wi th  ob ta in ing  a b a s i c  
understanding of t he  e f f e c t s  of terrestrial and e x t r a t e r r e s t r i a l  environments 
and of space f l i g h t  stresses upon l i v i n g  organisms; s t u d i e s  i n  exobiology 
o r i en ted  towa.rds; t h e  p red ic t ion ,  d e t e c t i o n  and s tudy  of e x t r a t e r r e s t r i a l  l i f e  
forms; and research  i n  the  human f a c t o r s  a s p e c t s  of t he  r e l a t i o n s h i p s  between 
man and the  nr;ichines which w i l l  t r a n s p o r t  him i n t o  space and support  h i m  
dur ing  lunar  ctncl p l ane ta ry  explora t ion .  

The Cent:er has many f a c i l i t i e s  f o r  s imula t ing  both atmospheric and space 
f l i g h t  from t:he very lowest speeds up t o  and above escape speeds. These 
range front convent ional  wind tunnels  t o  b a l l i s t i c  and l i g h t  gas  guns. 
Spec ia l ized  faci l i t ies  are used f o r  s tudy of man-machine i n t e g r a t i o n  and 
b iosc ience  programs. Laboratory work i s  supplemented by f l i g h t  ope ra t ions  
and by experi.rnetits launched i n t o  space from the  va r ious  NASA launch areas .  
The s t a f f  inc:!.uctes t echn ica l  e x p e r t s  i n  the  f i e l d s  of aerodynamics, f l u i d  
and f l i gh t :  mechanics, m a t e r i a l s  and s t r u c t u r e s ,  space sc i ences ,  measurement 
and c o n t r o l ,  (lata systems, thermodynamics and e l e c t r o n i c s .  

LOCATION : 

The Amez; Research Center i s  loca ted  a t  Moffet t  F i e ld ,  C a l i f o r n i a ,  
approximately 35 miles sou theas t  of San Francisco,  15 miles northwest of 
San Jose and :? miles nor theas t  of Mountain View. 

Ames occupies  115 acres, a l l  of which i s  owned by NASA, w i t h i n  the  
boundaries of Moffet t  F ie ld  Naval A i r  S t a t ion .  Ce r t a in  f a c i l i t i e s ,  such as 
t h e  runways and sewage d i s p o s a l ,  are used j o i n t l y  by NASA and the  Navy. 

PLANT VALUE: 

The p l a n t  value as of June 30, 1962 was $130,849,000. This  i s  based 
upon a c t u a l  mst  o r  va lue  a t  the  t i m e  of a c q u i s i t i o n  and does not r ep resen t  
c u r r e n t  replacement value today. 

SUMMARY OF Rl~sOLJRCES REQUESTED : 

1904 --- 1962 1963 

Number of permanent employees 
(end (of :year) .............. 

Personnlel costs.............. 
Operat ion of i n s t a l l a t i o n . . . .  

1,674 2,025 :! ,309 

$13,358,000 $17,194,000 $20,78!) ,000 
9,113,000 8,400,000 -1.0,500,000 

Sub t o t a l  $22,471,000 $25,594,000 $311,28!),OOO 
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1964 --- 1962 1963 

Construct i o n  program.. . . . . . . . . $6,564,000 $14,200,000 !&3,076,ooO 

To t a  1 i n s  t a l l a t  i o n  costs .  . $29,035,000 $39,794,000 $41, ,365,000 
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RELATION OF J.NSITALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Personnel 
1962 1!363 1964 
7 

INDUSTRIAL AZ.I,ICATIONS Di rec t  - 3 4 

The Off ice  of Appl ica t ions  is  the  f o c a l  po in t  a t  Ames f o r  a l l  C e n t e r  
con t r ibu t ions  t o  t he  I n d u s t r i a l  Appl ica t ions  program. The s t a f f  has i d e n t i -  
f i e d  some 40 p o t e n t i a l  innovat ions from a backlog expected t o  exceed 100. 
Examples of innovat ions a l ready  documented i n  d e t a i l  and being disseminated 
a r e  "A Methocl f o r  Making Thin-wall Metal Cast ings,"  "An Ul t rasonic  Elec t ro-  
forming Proct:ss," "A Si lent-Chain F r i c t i o n  Drive," "A Biomedical Amplifier , ' I  

and s e v e r a l  new types of pressure  t ransducers .  Examples of innovat ions  t o  
r ece ive  e a r l y  a t t e n t i o n  a r e  s e v e r a l  new minia tur ized  types of medical appa- 
r a t u s ,  r e f l e c t i v e  metals and coa t ings ,  and several innovat ions i a  the  f i e l d  
of e l e c t r i c  a r c :  technology expected t o  have wide a p p l i c a t i o n  i n  the  chemical, 
petroleum, arid o the r  processing i n d u s t r i e s .  The Center is  a s s i s t i n g  s e v e r a l  
r e sea rch  ins1:it:utes under c o n t r a c t  t o  NASA i n  t he  documentation and evalua-  
t i o n  of spec:i.fj.c innovat ions ,  p repara tory  t o  d isseminat ing  the  inforuiat ion t o  
indus t ry .  1.n a d d i t i o n  t o  the i d e n t i f i c a t i o n  and documentation func t ions ,  
t h i s  Off ice  a r ranges  and p a r t i c i p a t e s  i n  d i scuss ions  between research  s t a f f  
members and i~nc lus t r i a l  r e p r e s e n t a t i v e s  i n t e r e s t e d  i n  applying new technology 
being generatecl i n  the  space program. 

GEOPHYSICS MLASTRONOMY 
SupportGinq r e sea rch  and technology Direct - 15 32 

Support  - -- 9 -  18 
T o t a l  - 24 50 

The Center ' s  work i n  t h i s  a r e a  inc ludes  s t u d i e s  on the  development of 
improved p1a:;ma probes f o r  use on f u t u r e  satell i tes and space probes, 
development of ins t rumenta t ion  techniques capable  of producing s o l a r  magneto- 
grams with h:igh t i m e  r e s o l u t i o n ,  t h e o r e t i c a l  s t u d i e s  i n  ionospher ic  and 
r a d i o  physi(::s, ground-based s t u d i e s  of s o l a r  magnetic f i e l d s ,  and s t u d i e s  
d i r e c t e d  a t  the  support  of improved astronomy from e a r t h - o r b i t i n g  satell i tes.  

Soundiqu:oc ke t s Direc t  - 4 - 
Tota l  - 6 - 

- Support - -- 2 2  

The use o.E sounding rocke t s  i s  planned t o  s tudy p lane tary  atmospheres 
and t o  deteimine t h e  d i s t r i b u t i o n  of molecular hydrogen i n  i n t e r s t e l l a r  
space. 
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Number of Pei;:sonnel 
1964 1962 1.963 - 

LUNAR AND PLANETARY EXPLORATION 

Supporting research  and technology Direc t  - 33 68 
-- 2 1  - 28 Support - 

T o t a l  - 54 96 

The Center's work covers s tudy of problems due t o  cold welding , issociated 
wi th  capsule  sepa ra t ion  a f t e r  exposure t o  the  space environment, the  use 
of e n t r y  capsule  motion and hea t ing  d a t a  t o  determine atmospheric s t r u c t u r e  
and gas  p rope r t i e s  of  p lane tary  atmospheres, and the  s tudy of t he  chcmical 
physics  of the formation of chemical complexes, f r e e  r a d i c a l s ,  and t h e i r  
molecular c o n s t i t u t i o n  i n  i n t e r p l a n e t a r y  space,  on comets and the  p l m e t s .  
The design and cons t ruc t ion  oE a very low frequency radiometer ,  t he  tievelop- 
ment and cons t ruc t ion  of a micrometeoroid d e t e c t o r  f o r  use i n  sounding rocket. 
i n v e s t i g a t i o n s  of  micrometeoroids of  lunar  o r i g i n ,  and the  improvement of 
sensors  f o r  measuring p lane tary  and i n t e r p l a n e t a r y  magnetic f i e l d s  h m e  been 
i n i t i a t e d .  Theore t i ca l  s t u d i e s  of  models of t he  i n t e r i o r s  of  the  oui:er 
p l a n e t s ,  i n v e s t i g a t i o n  of impact and e ros ion  processes  i n  rock  atnd mineral  
d u s t s  r e s u l t i n g  from mic ropa r t i c l e  impact, and s tudy of t he  phys ica l  and 
photometric p rope r t i e s  of  rock fragments and mineral  d u s t s  i n  a high vacuum 
environment are encompassed wi th in  t h i s  pro jec t .  S tud ie s  are a l s o  being 
undertaken t o  provide prel iminary des ign  of a f u t u r e  s o l a r  probe which w i l l  
a l low monitoring of p a r t i c l e  flux and f i e l d  c h a r a c t e r i s t i c s  ini t - ia tecl  by the 
sun. 

Rawer Direct - 1 - 
Support - 
Tota l  - 2 - -- 1 -  

This  e f f o r t  covered t h e  development of  a proton ana lyzer  experiinent for  
Ranger. 

Mariner, Direct - 2 2 

This  work w a s  t o  develop a proton ana lyzer  experiment f o r  Mariner. 

P i  o nee r 
---I 

Direct - 20 25 

Tota l  - 25 35 
Support - -- 5 -  10 

Ames w i l l  exercise p r o j e c t  management of Pioneer ,  a project: spe  : if icall :y 
intended t o  provide s c i e n t i f i c  observa t ions  of phenomena i n  i n t e r p l a n e t a r y  
space through t h e  use of unmanned spacecraf t .  
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Suppor it ing research  and technology Di rec t  
78 Support 4 -- 36 

T o t a l  32 146 23 6 
- 

This  p r o j e c t  a t  Ames c o n s i s t s  of two gene ra l  areas of r e sea rch ,  one 
concerned wi th  the  b a s i c  problems of phys io logica l  and behaviora 1 sc:i.ences 
and the  o the r  ?with the  problems of e x t r a t e r r e s t r i a l  l i f e  s tud ie s .  The 
phys io logica l  and behaviora l  s c i ence  r e sea rch  program inc ludes  exper:i.ments 
t o  ob ta in  information concerning the  e f f e c t s  of ou te r  space and plancttary 
environments on l i v i n g  systems and processes.  Basic s t u d i e s  i n  b r a i n  
mechanisms are being undertaken, inc luding  neurophysiology, neuroendocrinol- 
ogy, and neuroanatomy, as wel l  as hormone chemistry and s t u d i e s  i n  expe r i -  
mental psychology. Basic s t u d i e s  a r e  a l s o  being performed i n  the  a n t a  of 
radiobiology and stress to l e rance  as r e l a t e d  t o  both i n - f l i g h t  amd p lanetary 
environments. 

The extraterrestrial l i f e  r e sea rch  program undertakes basic. resctarch 
r e l a t e d  t o  t h e  p red ic t ion ,  d e t e c t i o n  and s tudy of e x t r a t e r r e s t r i . a l  Life. 
Though b a s i c  i n  o r i e n t a t i o n ,  t h i s  program i s  of a dua l  na ture .  On the  one 
hand, experiments u t i l i z i n g  the  b a s i c  approach o b t a i n  information concerning 
the  o r i g i n  and evo lu t ion  of o rgan ic  molecules and subsequent l i f e  s y n t h e s i s  
i n  var ious  e x t r a t e r r e s t r i a l  environments. On the  o t h e r  hand, both i n - f l i g h t  
and ground-based experiments are performed t o  i d e n t i f y  and s tudy terrestrial 
and e x t r a t e r r e s t r i a l  l i f e ,  through the  des ign ,  development and u t i l i z a t i o n  
of b i o l o g i c a l  sampling devices  t o  be flown t o  the  moon and p l a n e t s  011 f u t u r e  
spacecraf t .  

B i o s a t e l l i t e  Direct - 80 80 - 13 
Tota l  - 93 93 
Support -- 13 - 

Ames w i l l  be r e spons ib l e  f o r  p r o j e c t  management of the  B i o s a t e l l i t e  
T h e  p r o j e c t  is  aimed a t  determining the  fundamental b i o l o g i c a l  p ro j ec t .  

e f f e c t s  of c u t e r  space environmental  f a c t o r s ,  e s p e c i a l l y  decreased g r a v i t y  
and weight lessness ,  high-energy heavy par t ic le  cosmic r a d i a t i o n , ,  and removal 
from the  e a r t h ' s  r o t a t i o n .  
systems w i l l  b e  t e s t ed .  

New l i f e  suppor t  and environmental  contrDl  

SPACE V E H I C L C  SYSTEMS 

Sumor t i n g  r e sea rch  and technology Di rec t  434 420 43 0 

T o t a l  647 64 1 67 1 
Support 22 1 24 1 213 -- 
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Ames ha:; been car ry ing  on aerodynamic performance, s t a b i l i t y ,  c o n t r o l  
and hea t ing  :ittidies on a number of e n t r y  shapes f o r  some t ime.  Present 
e f f o r t  i s  devoted t o  extending t h a t  work t o  cover t h e  speed and Reynolds 
number range r ep resen ta t ive  of r e e n t r y  from a lunar  mission. A s  a p a r t  of 
t h i s  work, 1unez; i s  conducting wind tunnel  and b a l l i s t i c  range i n v e s t i g a t i o n s  
i n  support  of p r o j e c t s  Apollo and Gemini f o r  the  Manned Spacecraf t  Center. 
The aerotheromodynamic c h a r a c t e r i s t i c s  of veh ic l e s  i n  o the r  p lane tary  
atmospheres iire also under inves t iga t ion .  A knowledge of the  aerodynamics 
of shapes su:i table f o r  e n t r y  probes i n  gas  mixtures  r e p r e s e n t a t i v e  of t h e  
atmospheres of Venus and Mars w i l l  be e s s e n t i a l  i n  the  des ign  o f  probes 
intended t o  : invest igate  these  p lane ts .  The Center is  a l s o  car ry ing  on an  
i n v e s t i g a t i o n  on the  micrometeoroid impact hazard t o  space veh ic l e  s t r u c -  
tures .  This  i s  a cont inuing e f f o r t  t o  produce impacts between small p a r t i -  
cles (approximately 100 microns) t r a v e l i n g  a t  meteoric  v e l o c i t i e s  (5Ci,OOO 
f e e t  per second o r  more) and the  mul t ip l e  s h e e t  s t r u c t u r e s  t h a t  have shown 
promise i n  1:esI:s with  l a r g e r  p a r t i c l e s  t r a v e l i n g  a t  somewhat lower 
v e l o c i t i e s .  Another environmental  e f f e c t  under i n v e s t i g a t i o n  a t  A a s  i s  the  
e f f e c t  of the  space environment on coa t ings  used f o r  thermal cont ro l .  A 
f l i g h t  i rve : ; t iga t ion  of t he  emis s iv i ty  s t a b i l i t y  of var ious  coa t ings  has  
been c a r r i e d  o u t  on t h e  Orb i t ing  Solar  Observatory and a d d i t i o n a l  f l i g h t  
i n v e s t i g a t i o n s  w i l l  be made*on o t h e r  satell i tes.  I n  the  area of launch 
veh ic l e  loads i2nd s t r u c t u r e s ,  t he  Center i s  conducting s t u d i e s  of aerodynamic: 
fo rces ,  s t a b i l i t y ,  c o n t r o l ,  and s ta t ic  and f l u c t u a t i n g  pressure  d i s t r i b u t i o n s  
on var ious  IJIISA and DOD launch vehic les .  Research i s  a l s o  being c a r r i e d  ou t  
on the  dynamic response of launch veh ic l e s  t o  ground winds loads. 

ELECTRONIC !XS!IIEMS 

Support: ing research  and technology Direct 208 322 335 
Support 148 -- 157 162 
Tota l  456 47 9 49 7 

The resea:rch e f f o r t  i n  t h i s  area inc ludes  s t u d i e s  of guidance sj'stems, 
c o n t r o l  sysitlems, ins t rumenta t ion ,  d a t a  handling and processing,  and t rack-  
ing  and datin acqu i s i t i on .  The work i n  guidance systems is d i r e c t e d  mainly 
a t  manned vehicles .  The major e f f o r t  is  on Apollo and Apollo- l ike veh ic l e s  
with p a r t i c u l a r  emphasis i n  the  area of o r b i t  es tab l i shment ,  midcourse 
naviga t ion  and terminal  guidance. The s t u d i e s  d i r e c t e d  a t  t he  Apollo 
veh ic l e  are being conducted i n  c l o s e  coopera t ion  wi th  the  Manned Spacecraf t  
Center arid the Massachusetts I n s t i t u t e  of  Technology. 

The research  f a l l s  i n t o  th ree  major ca t egor i e s :  d e r i v a t i o n  of guidance 
and naviga t ion  techniques,  development and demonstrat ion of phys ica l  
techniques t o  supply and process  the  p e r t i n e n t  information,  and simu:l.ation 
of the  whole s y s t e m  including the  crew. The research  on con t ro l  systems 
i s  i n  t u r n  divided i n t o  two sepa ra t e  ca tegor ies .  The e f f o r t  on unmanned 
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satel l i tes  j.~~clludes s t u d i e s  o f  a t t i t u d e  s t a b i l i z a t i o n  systems f o r  s p a c e c r a f t  
such as Nimbus and t h e  Orb i t ing  Geophysical, Astronomical and So la r  Oibserva- 
t o r i e s .  Coniirol and s t a b i l i z a t i o n  s t u d i e s  of p i l o t e d  c r a f t  include super- 
son ic  a i rcrzcf t  :, hypersonic a i r c r a f t ,  TFX, and Apollo, making use o f  va r ious  
s imula to r s  zuid var i a b  le- s t a b  i 1 i t y  a i r c r a f t .  

Research i n  in s t rumen ta t ion  i s  d i r e c t e d  a t  s a t i s f y i n g  t h e  va r ious  re- 
quirement:s o :E  the  many d i f f e r e n t  types of  ground-based f a c i l i t i e s ,  arid a t  
developing iiisixuments r equ i r ed  f o r  r e sea rch  of p l ane ta ry  atmospheresl and 
s o l a r  phenotwna from earth-based o b s e r v a t o r i e s ,  sa te l l i tes  and space probes. 
Research i n  d a t a  handling and processing i s  aimed a t  t h e  development of 
advanced computing devices  f o r  ground-based s imula to r s  and f o r  use OIL board 
spacec ra f t .  Tiracking and d a t a  a c q u i s i t i o n  s t u d i e s  are concerned with 
techniques and components and t h e  improvement of advanced e l e c t r o n i c  devices  
such as TV equipment f o r  p o s i t i o n  determination. 

HUMAN FACTOR SYSTEMS 

Support&, r e sea rch  and technology Direct 114 13 7 154 
27 -- 84 Support - 

T o t a l  141 169 238 
32 - 

Researcli a t  Ames is  concerned with a l l  a s p e c t s  of  t he  r e l a t i o n s h i p  
between man (and the  machine systems which w i l l  be used t o  t r a n s p o r t  t t i m  
i n t o  space and t o  support  him during lunar  o r  p l ane ta ry  exp lo ra t ions .  Szudies 
are underwa~y t o  determine man's performance c a p a b i l i t i e s  and capacitxes under 
normal as  w e 1 1  as environmental cond i t ions  of unusual stress represeii ted by 
aerospace s i t u a t i o n s  ( a c c e l e r a t i o n ,  h e a t ,  impact, v i b r a t i o n ,  p re s su re ,  and 
confinement:) , Evaluations of phys io log ica l  and psychological  t o l e rance  t o  
stress arid i n v e s t i g a t i o n s  of  methods f o r  i nc reas ing  stress t o l e r a n c e  are 
underway,, Man-system i n t e g r a t i o n  s t u d i e s  are being undertaken t o  provide 
information Ion man's ope ra t ion  of a n  aerospace v e h i c l e  under the vari.ous 
s i n g l e  and codbined environmental stresses which w i l l  occur during the 
va r ious  phases of f l i g h t .  These i n v e s t i g a t i o n s  w i l l  lead t o  a quan tx ta t ive  
a l l o c a t i o n  of  func t ion  between p i l o t  and v e h i c l e  c o n t r o l  system. I n  the 
area of :Life support  requirements,  s t u d i e s  are being undertaken t o  dt!fine 
optimum environmental c o n t r o l  systems. The s p e c i a l  requirements of d i e t  
and h e a t  balance i n  r e l a t i o n  t o  performance w i l l  be inves t iga t ed .  Methods 
f o r  p r o t e c t  ion of the ope ra to r  from the  va r ious  a s soc ia t ed  environmeiital 
stresses and f o r  providing t h e  optimum phys io log ica l  monitoring system w i l l  
be s tudied.  

SPACE POWER 

Supportiqg r e sea rch  and technology Direct 3 6 6 
Support 2 -- 3 -  3 
T o t a l  5 9 9 
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The Center e f f o r t  i n  space power gene ra t ion  i s  c u r r e n t l y  l imi t ed  t o  
i n v e s t i g a t i o n  of t he  e f f e c t s  of high temperature,  vacuum, cyclic: heall-ing and 
cooling,and angle  of incidence of s o l a r  r a d i a t i o n  on the  ope ra t ing  cliarac- 
terist ics of s o l a r  cells. This  work w i l l  cont inue through f i s c a l  year  1964 
and w i l l  be extended t o  inc lude  similar i n v e s t i g a t i o n s  of thermoeleciiric 
and thermionic devices .  

AERONAUTICS 

Support ing r e sea rch  and technology Direct 66 61  60 

T o t a l  95 107 104 
29 -- 44 Support 46 - 

The r e sea rch  e f f o r t  inc ludes  s t u d i e s  i n  a i r c r a f t  aerodynamics, loads 
and s t r u c t u r e s ,  a i r -b rea th ing  propuls ion  systems, and ope ra t ing  probl1a.s. 
Included i n  t h i s  e f f o r t  i s  work i n  support  of many DOD p r o j e c t s  such as the  
B-70 and the T'FX. 

The s t u d i e s  i n  aerodynamics are d i r e c t e d  a t  a n  understanding of t he  
problems a s soc ia t ed  wi th  both m i l i t a r y  and c i v i l  a i r c r a f t  designed t a  f l y  
a t  subsonic ,  supersonic ,  and hypersonic  speeds. P a r t i c u l a r  emphasis i s  
being placed i n  t h e  lat ter a r e a  t o  o b t a i n  the  fundamental knowledge of 
s t a b i l i t y  arid c o n t r o l ,  aerodynamic hea t ing ,  and o t h e r  s t u d i e s  necessary fo r  
a poss ib l e  hypersonic  research  a i rp l ane .  
i s  aimed p r imar i ly  a t  determining the  f l u t t e r  c h a r a c t e r i s t i c s  o f  thin-gauge, 
non-aluminum a i r c r a f t  s t r u c t u r e s  and a t  ob ta in ing  s t e a d y - s t a t e  a i r c r a f t  
loads. The research  i n  propuls ion  inc ludes  both s t u d i e s  of i n l e t  systems 
f o r  Supersonic c r u i s e  a i r c r a f t  and s t u d i e s  d i r e c t e d  a t  developing a i r - b r e a t h -  
ing  propuls ion systems f o r  v e h i c l e s  s u i t a b l e  f o r  sus t a ined  hypersonic  
f l i g h t .  Both t h e o r e t i c a l  and experimental  s t u d i e s  are being matie. f i e  
gene ra l  research  i n  the  area of a i r c r a f t  ope ra t ing  problems is  d i r e c t e d  a t  
improvement i n  the  ope ra t ion  and s a f e t y  of a i r c r a f t  such as the  TFX, a s  w e l l  
as work of a more gene ra l  na tu re  i n  ope ra t iona l  techniques and Elying and 

The work i n  loads and s t r u c t u r e s  

handl ing qu.ali . t ies of subsonic ,  supersonic ,  

S u p e r s c d c  t r a n s p o r t  

and hypersonic a i r c r a f t .  

D i rec t  1 1 7  109 112 
Support 
To ta l  172 165 17 1 

55 .- 59 56 - 
A conc.r!nt:rated r e sea rch  e f f o r t  on the  problems posed by the  supersonic  

t r a n s p o r t  i s :  under way a t  the  Center. A l a r g e  p o r t i o n  of t h i s  e f f o r t  is  
d i r e c t e d  a t  gene ra l i zed  s t u d i e s  i n  a i r f rame aerodynamics, i n l e t s ,  and 
s imula t ion  s t u d i e s  t o  a i d  i n  making a choice between the  s e v e r a l  des ign  
poss ib i l i t i . t ! s .  These s t u d i e s  make use of complete wind-tunnel models wi th  
both f ixed  and v a r i a b l e  geometry f o r  dynamic and s ta t ic  t e s t i n g  as well as 
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l a rge - sca l e  i.nl.et models. Mission a n a l y s i s  s t u d i e s ,  based on the  b e s t  
estimate of a i r l i n e  ope ra t ion ,  form a n  i n t e g r a l  p a r t  of t hese  s t u d i e s  t o  
guide the  wind-tunnel programs i n  ob ta in ing  the  b e s t  compromise for  m a x i m u m  
o v e r a l l  perfcmmnce. F l i g h t  s t u d i e s  support  t h i s  e f f o r t  using va r i ab le -  
s t a b i l i t y  a i r c r a f t  (F-100 and B-26) to  examine high-speed and landing 
dynamics and. oft-board i n e r t i a l  guidance techniques f o r  a l l -weather  operat ion.  

V/STOL a i r c r a f t  Direct 86 65 68 
40 -- 35 Support 35 - 

T o t a l  126 LOO 103 

A vigorous r e sea rch  e f f o r t  over t he  p a s t  t h r e e  o r  four  yea r s  has 
demonstratedL the  v a l i d i t y  of s e v e r a l  d i f f e r e n t  approaches t o  V/STOL ( V e r t i c a l /  
Short  Take-off and Landing) f l i g h t ,  wi th  varying degrees  of  a c c e p t a b i l i t y .  
The types; st:udj.ed inc lude  fan-in-fuselage,  fan-in-wing, tilt r o t o r ,  and tilt 
wing. The f:l.yFng test  beds r e s u l t i n g  from t h i s  r e sea rch  have provided the  
f i r s t  insighit: i n t o  the  f l y i n g  q u a l i t i e s  t h i s  class of a i r c r a f t  m u s t  hlave i f  
it i s  t o  be ope ra t iona l ly  usefu l .  The Cen te r ' s  e f f o r t  i s  d i r ec t ed  
toward ob'raiiring the  information necessary t o  draw gene ra l  conclusiocis as t o  
the  missions b e s t  s u i t e d  t o  the  s e v e r a l  types and t o  examine each w i t h i n  the  
scope of t he  l i k e l y  mission. These s t u d i e s  take the  form of numerous wind- 
tunnel  st:udj.t?s, s imula t ion  s t u d i e s ,  and s t u d i e s  wi th  f l y i n g  test beds such 
as the  X-14. 

The V/ti!t'Ol, a i r c r a f t  i s  dependent on t h e  performance of i t s  var ious  
component:s to i i  degree f a r  beyond any o t h e r  a i r c r a f t .  Thus, c a r e f u l  and 
d e t a i l e d  studies must be made i n  the  a r e a s  of boundary-layer c o n t r o l ,  
variable-caml)ei: p r o p e l l e r s ,  va r i ab le -p i t ch  s t a t o r s  and r o t o r s  f o r  ducted 
fans ,  flappiing p r o p e l l e r s ,  and j e t  augmentation, both i n  wind-tunnels and 
i n  fl ight:  t o  e x t r a c t  t he  g r e a t e s t  percentage of e f f i c i e n c y .  This  work w i l l  
involve d e t a i l e d  s t u d i e s  of s e v e r a l  systems and the  components which form 
them, the  maiiner i n  which t h e i r  ope ra t ion  should be c a r r i e d  out  f o r  nraximum 
u t i l i z a t i o n ,  and ref inement  of d e t a i l  t o  reach  maximum e f f i c i ency .  

Fur ther  information on p r o j e c t s  b r i e f l y  descr ibed  above may be  found 
i n  Volume I:[, Research, Development, and Operation. See t h e  Index t o  t h a t  
vc;lume fo r  the  l o c a t i o n  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

FLIGHT RESEARCH CENTER 

MISSION : 

The mis<3ion of t he  F l i g h t  Research Center is t h e  conduct of r e sca rch  on 
f l i g h t ,  and t h e  problems of manned f l i g h t ,  both w i t h i n  and ou t s ide  t h e  atmos-. 
phere .  The work includes e f f o r t  on problems of take-off  and l and ing ,  low 
speed f l i gh t : ,  supersonic and hypersonic f l i g h t ,  and r een t ry  i n  o rde r  t o  
v e r i f y  predikted c h a r a c t e r i s t i c s  and t o  i d e n t i f y  unexpected problems i n  
a c t u a l  f 1.ight . 

The maJor programs at F l i g h t  Research Center include aeronaut ics  pro-  
j e c t s ,  i n  which t h e  problems of t h e  X-15, supersonic  t r a n s p o r t ,  paragli.de.:, 
and hypersonic c r u i s e  are inves t iga t ed ;  and space v e h i c l e  systems p r c j e c t s ,  
i n  which t h e  f t i gh t  behavior of advanced r e e n t r y  v e h i c l e s  such as l i f t i n g  
bodies i s ;  st:udied. I n v e s t i g a t i o n s  and f l i g h t  t e s t i n g  of e l e c t r o n i c  systems 
a r e  c a r r i e d  out:, including problems of d i s p l a y ,  guidance and c o n t r o l  i n  
advanced fl i-ght missions.  I n  t h e  area of biotechnology, man-machine i n t e g r a -  
t i o n  problem:; are s tud ied  both i n  t h e  l abora to ry  and i n  f l i g h t .  The Center 
a l s o  mairitaj-lis a program of con t inua l  improvements on systems and secso r s  
used i n  t.rac:lcirig and d a t a  a c q u i s i t i o n .  Support of t h e  manned f l i g h t  program 
is provided 1:o P r o j e c t s  Mercury, Gemini and Apollo through e f f o r t  on such 
p r o j e c t s  as parachute and pa rag l ide r  development. 

The Flight: Research Center has  a number of f a c i l i t i e s  and s p e c i a l  equip-, 
ment f o r  corttiucting these  i n v e s t i g a t i o n s .  Most important a r e  t h e  a i rc ra i r ' t ,  
which range :from century s e r i e s  f i g h t e r s  used f o r  p i l o t  prof ic iency a.nd 
gene ra l  i.nve:;tigat ion t o  X-15 rocket  a i r c r a f t  used f o r  hypersonic r e sea rch  
and reent:ry : invest igat ion.  As r equ i r ed ,  s p e c i a l  purpose v e h i c l e s  such as 
pa rag l ide r s  :, 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 rbo rne  s imula to r s  are obtained. 
from cont.rac:l:oi:, o r  developed in-house. Spec ia l i zed  l abora to ry  f a c i l i t i e s  
are avail.ab1.e 110 complement t h e  f l i g h t  a c t i v i t i e s  with proper prel iminary 
research and t e s t i n g .  Simulation equipment is used t o  guide and assist i n  
the  performance of productive f l i g h t  a c t i v i t i e s .  A t h r e e  s t a t i o n  radar 
range i s  opt!irat:ed t o  support  t he  f l i g h t  a c t i v i t y .  Technical expe r t s  i n  t h e  
f i e l d s  of f l.:ight research , aerodynamics, loads and s t r u c t u r e s ,  thermcdynamics , 
biotechnology, and e l e c t r o n i c s  comprise the  s t a f f .  

LOCATION :, 

The Flight: Research Center ,  Edwards, C a l i f o r n i a ,  i s  loca ted  a t  t h e  
n o r t h  end of' Edwards A i r  Force Base. F l i g h t  Research Center i s  65 m i l e s  
no r theas t  of Los Angeles, approximately 35 m i l e s  no r theas t  of Lancaster, 
C a l i f o r n i a .  

FRC 1 
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Total  a rea  comprises 1 7 1  acres  occupied under l e a s e  from t h e  A i r  Force. 
Runways ,are used j o i n t l y  by F l i g h t  Research Center and the  A i r  Force ,  while 
some u t i l i t i e s  a r e  provided by the  A i r  Force on a reimbursable basis,  

PLANT VALUE: 

The p h n t  value as of June 30, 1962 was $11,488,000. 

SUMMARY OF REOURCES REQUESTED: 

Number of  permanent employees 
(end of year )  .............. 

Personnel c o s t s . .  ............ 
Operat i m  of i n s t a l l a t i o n . .  .. 

Sub t o t a l .  ................ 
Con:; t rii c t  ion program. ........ 

Total  i n s t a l l a t i o n  c o s t s .  

1962 

5 24 

$4,441,400 
2,792,600 

$7,234,000 

110,000 

$7,344,000 

1963 

575 

$5,3.64,000 
2,173,000 

$7,537,000 

1,697,000 

$9,234,000 

1904 --- 

593 

$5,9:15,000 
4,4!iO ,000 - 

$10,31!5,000 

- 4,0111,000 

$14,4O6,000 

FIX 2 
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FLIGHT RESEARCH CENTER 
FISCAL YEAR 1964 ESTIMATES 

LOCATION PLAN 
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PARKING LOT 
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5 EXISTINO FACILITIES 

AY. 63 AUTHORIZED 

F.Y. 64 PROPOSED 

W 

1. LAMATORY 
2. MAIN WNQM 
3. CALImATlW HAWAR 
4. ELECTRIC SUO-STAllW 
a AUXILIARY POWER WIT 

BUILDIN0 (X-16) 
6. BOILER HOUSE 
1. PYINT STRABE SHED 

e. SUPfLY 
a WAREHOUSE 

IO. BRoU(Is0 SUPPORT E W .  
II. MAINTENAWE ll)(oT 
M. F.Y. 63 WAREHOUSE 
R. F.Y. 63 HINT SHOP 
14. EY. 63 BuKowe mTm 
b. EY. 63 Ruw-u rr0 EXTENSKm 
m EX w HIOH TCWRATWE- 
uIM)3 CALIBRATIm m w  

UBoAAToRY 
IZ F: 1. 64 F L I W  R a € A m M  
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N ATIOKAL AEROMAUTICS M I D  S P A C E  ADMINISTRATION 

F L I G I I T  RESEARCH CEKTER 
O R G A K I Z A T I O ? ~  fdJD S T A W I K G  CHART: 

I OFFICE OF THE DP.ECT0R I 
Excepted 

~ 

GS-15 
GS-14 
0thy;GS 

IO ..a1 

62 63 "I 
Exc ex t ed 2 L 2 
GS-15 5 4 4 
GS-14 4 7 7 

- 

Other GS 83 105 109 
WB 

TcltaJ 94 118 122 
- - - - -  

62 63 64 

4 4 5  

- - -  
3:xceptea 3 2 2  

GS-1-4 3 4 3  
0the:r GS 1 9  22 22 

136 1 4 3  148  - - -  
165 175  180 

I 

ADKINISTRATT73 DI V I  SI @3 
.- 152 - 63 -. 64 

3s-15 1. 1 I. 
3 - 1 4  - 3 :> 
3ther GS 155 56  55 

32 30 3C WB 
Total 3 i; 90 92 

-_ _- 

DATA 

GS-15 
GS-14 
Other GS 
I B  

Total  

63 
.> 7 3 
4 8 

7 4 74 

- E 2  - 
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RELATION OF IgST'ALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Personnel 
1962 J9tg 1964 - 

MANNED SPACECEW?T SYSTEMS 

- - Suppor t i , rc  research and technology Direct  1 

Work a t  1711-ght i n  t h i s  a r e a  covers t h e o r e t i c a l  s t u d i e s  of adganced 
manned spece ji11.ght mission c h a r a c t e r i s t i c s .  

Gem i n  i Direct  - 22 28 
14 Support - 

Tota l  - 32 42 
-c 10 - 

This  e f f o r t  covers t he  management of  t h e  Gemini pa rag l ide r ,  being 
developed by North American A i r c r a f t  Corporat ion,  wi th  f l i g h t  t e s t i n g  of 
h a l f - s c a l e  arid i u l l - s c a l e  models a t  t h e  F l i g h t  Research Center .  

Apol lo Direct 6 6 7 
3 -- 3 -  Support - 

Tota l  6 9 10 

Work a t  Fl ight  r e l a t e s  t o  parachute  and pa rag l ide r  development. 

INDUSTRIAL a-PL LCATIONS Direct 1 .I 1 

This p ro jec t  covers  F l ighc ' s  p a r t i c i p a t i o n  i n  NASA's program t o  :..dentify 
and disserninate t o  t h e  i n d u s t r i a l  community information on new s y s t e m $ ; ,  
methods, o r  developments which ar ise  from t h e  c i v i l  space program. 

GEOPHYSICS &!!?ASTRONOMY 

Support ing research  and technology Direct 1 1 2 - 1 Support - 
Tota l  1 1 3 

-- - 

Ul t ra -v io l e t  s p e c t r a  of s e l e c t e d  stars w i l l  be obta ined  through 1:he use 
of s p e c i a l  photographic equipment b u i l t  i n t o  an  X-15  a i r c r a f t .  

SPACE VEHICLESY STEMS 

S u p p o r t i s  research  and technolozy Direc t  22 21 21 
Support - -- 1 -  1 
Tota l  22 22 22 

General i nves t iga t ions  o f  f u t u r e  miss ions  and zero-g t e s t s  w i l l  ise 
accomplished wi th in  t h i s  e f f o r t .  
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Space v e h i c l e  recovery - - Direct i 2  
2 Support - 

Tota l  14 
- -- - - 

This e f f o r t  encompasses t h e  in-house development of a l i f t i n g  bociy 
recovery v e h i c l e  f o r  g l i d i n g  f l i g h t  tests. An a i r c ra f t - l aunched ,  fu l ’ . - s ca l e ,  
wing loading l i f t i n g  body v e h i c l e  w i l l  be procured f o r  l a t e r  t e s t s .  

ELECTRONIC SYSTEMS 

Supporting reseeccix 2nd tec;?noIogy Direct 15 3 3  4 3  
Support 21 22 6 -- 
Tot a1 22 59 65 

The e f f o r t  includes work on a i rbo rne  and ground based energ) maniigement 
systems, and i n v e s t i g a t i o n s  of manned f l i g h t  c o n t r o l s  and d i s p l a y s .  1)evelop- 
ment of instrumentat ion f o r  use i n  f l i g h t  t e s t i n g  of advanced vehiclet i ,  and 
development of biotechnology instrumentat ion wili be ucdertaLeLi Loch :a- 
house and t h r w g h  c o n t r a c t .  

HLJbIAN FACTGR SYSTEMS 

S u ; : r ~ ) ~ t : ~ ? g  research and technology Direct  1 3 5 
Support - -- 3 -  4 
Tot a1 1 6 9 

The e f f o r t  i n  t h i s  a r e a  i s  f o r  t h e  purpose of extending present  f l i g h t  
and l abora to ry  :studies of a s t r o n a u t s  i n  space environments u s ing  d a t a  ob ta in -  
ed from fl-ighr tes ts  of t h e  X - 1 5  and o t h e r  v e h i c l e s ,  including s imula to r s .  

AERONAUTICS 

Support i~i~ research and technology Di rec t  1 7  14 2,6 
12 12 - Support 9 -- 

Tota l  26 26 38  

The work includes i n v e s t i g a t i o n s  of hypersonic g l i d e  and c r u i s e  \ e h i c l e s ,  
handl ing qual..it:ies, landing problems, problems of hypersonic air .  breathing 
engines ,  and ope ra t iona l  problems of hypersonic a i r c r a f t .  

X-15 reE;tzxh a i r c r a f t  Direct  294 2 74 250 
Support 108 75 50 
Tota l  402 3 5 1. 320 

This prci.jec:t includes t h e  ope ra t ion ,  i n s t rumen ta t ion ,  and analyses  and 
r e p o r t i n g  of r e s u l t s  of X - 1 5  f l i g h t s .  
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Numb e r of P e r  s onne 1 
1962 1963 1964 - 

Supersariic: t r anspor t  Direct 12 2'; 25 

Tota l  15 30 30 
Support 3 -- 5 -  5 

F l igh t  ILesearch Center e f f o r t  includes p a r t i c i p a t i o n  i n  B-711 f l i g h t  
t e s t s  , A 3 J  f l i g h t  tes ts ,  t r a f f i c  con t ro l  , son ic  boom, and s t r u c t u r a l  s t u d i e s  e 

TRACKING A N C i s i T A  ACQUISITION 

Network-sjerat ions and equipment Direct 1 7  2 2  22 
16 - --- and ccsbonent s 11 -- 16 Su pp o 1: t 

Tot a1 28 38 3s 

These personnel support  t h e  opera t ion  of t h e  t h r e e  s t a t i o n s  comprising 
t h e  Aerodynamic T e s t  Range-or Hi-Range-at Ely and Beat ty ,  Nevada, and Edwards, 
C a l i f o r n i a ,  which i s  used during a l l  X-15 f l i g h t s .  A l s o  included is  the  
Cen te r ' s  ef fcsrt on equipment and component modi f ica t ion  and improvement. 

Fu r the r  information on p r o j e c t s  b r i e f l y  descr ibed above may be fmnd  i n  
Volume 11, Research, Development, and Operation. See the  Index t o  t h s t  
volume f o r  t h e  l oca t ion  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

MISSION : 

The Gocltlard Space F l i g h t  Center has  been assigned t h e  prime r e s p o n s i b i l -  
i t y  w i t h i n  NASA f o r  t h e  management of a p p l i c a t i o n s  s a t e l l i t e  p r o j e c t s ,  un- 
manned sc . ien t : i f ic  s a t e l l i t e  p r o j e c t s ,  and world-wide NASA t r a c k i n g  and d a t a  
acqu is i t  ion ope ra t  i ons .  

A l l  NASA a p p l i c a t i o n s  satel l i tes ,  from Echo t o  Nimbus, have been managed 
by Goddard. Cur ren t ly ,  t h r e e  meteorological  s a t e l l i t e  p r o j e c t s  a r e  underway: 
t h e  TIROS, PI:tmt)us ( f o r  research and development purposes) and t h e  Nimbus 
ope ra t iona l  system f o r  t h e  Weather Bureau. I n  a d d i t i o n  to  t h e  management of 
t h e s e  t h r e e  p r o j e c t s ,  Goddard is  conducting advanced research on new and 
improved compoxients f o r  t h e s e  sa te l l i t e  systems and performing s t u d i e s  on 
f u t u r e  metec~i.-o~Logical sa te l l i tes .  

The f o c a l  po in t  f o r  t h e  NASA communications s a t e l l i t e  program i s  a t  
Goddard, where t h e  development and launch of t h e  world 's  f i r s t  passive 
communications s a t e l l i t e ,  t h e  Echo, was d i r e c t e d .  The a c t i v i t y  i n  t h e  area 
o f  passive ccmrunication satel l i tes  is cont inuing as advanced r e sea rch ,  while  
prime effort:  i s  being devoted t o  a c t i v e  sa te l l i t es ,  such as Relay ancl Syncom. 
A s  i n  t h e  p a s t ,  Goddard w i l l  assist t h e  American Telephone and Telegraph 
Company with t h e  t e s t i n g  and launching of i t s  Telstar s a t e l l i t e .  The develop- 
ment and lauiach of t he  f i r s t  NASA a c t i v e  r e p e a t e r  communications s a t e l l i t e ,  
Relay, w a s  d i r e c t e d  by Goddard. Goddard a l s o  bea r s  r e s p o n s i b i l i t y  f o r  t h e  
p ro jec t  mani3,zernent of Syncom, a synchronous o r b i t  sa te l l i t e  being b u i l t  by 
t h e  Hughes Alrcraf  t Company. 

A s  i n  t'ae a p p l i c a t i o n s  area, NASA's progress  i n  unmanned s c i e n t  1.f i c  
s a t e l l i t e s  i n  nea r  e a r t h  o r b i t  i s  due l a r g e l y  t o  t h e  c a p a b i l i t i e s  of Goddard 
personnel.  
c o n s t r u c t i o n ,  and f l i g h t  of unmanned s c i e n t i f i c  sa te l l i t es  is  extens:i.ve. The 
o r i g i n a l  nucleus of Goddard personnel w a s  t h e  group t h a t  b u i l t  t h e  Vanguard 
s a t e l l i t e s ,  one of which is  s t i l l  t r a n s m i t t i n g  u s e f u l  d a t a  a f t e r  almost f i v e  
yea r s  i n  o r b i t .  I n  a d d i t i o n  Goddard has  been r e spons ib l e  f o r  t h e  Explorer 
series of s(ste1lites. I n  t h i s  area Goddard has  t h e  management r e s p o n s i b i l i t y  
f o r  such p r o j e c t s  as t h e  Orb i t ing  S o l a r  Observatory,  Orb i t ing  U r o n o m i c a l  
Observatory, Orb i t ing  Geophysical Observatory, and s e v e r a l  smaller siitelliteo . 
I n  a d d i t  ion,  Goddard has  p a r t i c i p a t e d  wi th  o t h e r  n a t i o n s  i n  cooperat:i.ve space 
p r o j e c t s  which have been flown on both o r b i t a l  launch v e h i c l e s  and sounding 
r o c k e t s .  

Goaddard's experience i n  t h e  management of p r o j e c t s  f o r  t h e  design,  

Goddard a l s o  maintains  launch teams f o r  both t h e  A t l a n t i c  and P x i f i c  
Missile Ranges (AMR and PMR). The AMR team provides management and t echn ica l  
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d i r e c t i o n  of t he  f i e l d  e f f o r t s  of  the  Delta program. This  team also 
superv ises ,  monitors and d i r e c t s  t he  launch v e h i c l e  p repa ra t ion ,  launch 
ope ra t ion  and coord ina tes  spacec ra f t  checkout. The PMR team suppor ts  
launches of Coddard managed p r o j e c t s  from t h a t  range. 

I n  d ischarg ing  r e s p o n s i b i l i t i e s  f o r  ope ra t ing  a world-wide t r ack ing ,  
communication and computing system, Goddard o p e r a t e s  13 s a t e l l i t e  net'work 
s t a t i o n s  as well a s  a manned f l i g h t  network. I n  a d d i t i o n ,  an 85-foot 
antenna h a s  heen cons t ruc ted  i n  Alaska t o  meet f u t u r e  requirements f o r  
rece iv ing  1a.rge amounts of d a t a  from such Goddard s a t e l l i t e s  as Nimbus and 
the  Orbiting, Geophysical Observatory. Two a d d i t i o n a l  85-foot antennas a r e  
planned f o r  c:onstruction i n  Rosman, North Carol ina,  and southeas t  Aus t r a l i a .  

LOCATION : 

Goddard Space F l i g h t  Center  i s  loca ted  about 15 m i l e s  no r theas t  of 
Washington, I). C.  and about 30 m i l e s  southwest of Baltimore,  Maryland. 

The a r e a  occupied c o n s i s t s  of a main s i te  of approximately 550 acres 
t r a n s f e r r e d  Erom the  Department of Agr i cu l tu re  t o  NASA. Three a d d i t i o n a l  
areas detached from, but  l oca t ed  near  t h e  main s i te  a r e  being occupield 
on a revocable  permit granted by t h e  Department of Agr icu l ture .  TheSie 
smaller  p a r c e l s  of land are occupied by t h e  antenna test range (apprcilximately 
30 ac re s ) ,  islie magnetic test  area (approximately 278 ac res )  and t h e  o p t i c a l  
t r ack ing  and ground plane f a c i l i t y  (approximately 118 ac res ) .  

The 550-acre main s i te  area inc ludes  approximately 25 ac re s  c u r r e n t l y  
occupied,  on a revocable  permit ,  by t h e  Nat ional  Bureau of Standards ' 
r ad io  s t a t i o n  "V. It i s  expected t h a t  t h i s  s t a t i o n  w i l l  remain untii.1 some- 
time during the  f i s c a l  year  1965 a t  which t i m e  t h e  land w i l l  r e v e r t  l:o the  
Center.  

PLANT VALUE: 

The p l an t  va lue  as of  June 30, 1962 was  $67,722,000. 

SUMMARY OF RESOURCES -- REQUESTED: 

1!)64 - 1962 1963 

Number of  permanent employees 
(end of year)  ............... 2 ,414y  3 , 2 0 0 3  3,700J 

Personnel cos ts . .  ............. $17,765,823 $27,478,000 $34,931,000 
Operation of i n s t a l l a t i o n s . . . .  20,534,539 27,410,000 32,'395,000 

Subtotal................. $38,300,362 $54,888,000 $67,926,000 
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Construction program.. . . . . . . . . $12,170,000 $17,556,250 $20,9312,000 

T o t i l l  installation costs. $50,470,362 $72,444,250 $88,858,000 

3 Of the totals, 81, 98, and 98 personnel in fiscal years 
:L962, 1963, and 1964 respectively are funded from 
reimbursable sources. 
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f i L  GODDARD SPACE FLIGHT CENTER \, 1, \\\ FISCAL YEAR 1964 ESTIMATES \\ 

SPACE PROJECTS BUILOING 

RESEARCH PROIECTS LABORATORY 

CENTRA1 FLIGHT CONTROL AND 
RANGE OPERATIONS LABORATORY 

BOILER HOUSE AND ELECTRIC SUBSTATION 

INSTALLATION LABORATORY 

SPACE SCIENCES LABORATORY 

PAYLOAD TESTING FACILITY 

SATELLITE SYSTEMS LABORATORY 

GATE HOUSE 

ENVIRONMENTAL TESTING LABORATORY 

APPLIED SCIENCES LABORATORY 
TRACKING AN0 TELEMETRY LABORATORY 

SPACECRAFT OPERATIONS FACILITY 

LAUNCH PHASE SIMULATOR 

OEVELOPMENT OPERATIONS BUILDING 

MULTI-PURPOSE BUILOING 

MULTI-PURPOSE BUILDING 

MULTI-PURPOSE BUILDING 
MULTI-PURPOSE BUILDING 

METEOROLOdlCAL SYSTEMS DEVELOPMENT 
LABORATORY 

MECHANICAL TEST FACILITY AN0 (IUALITV 

@DATA INTERPRETATION LABORATORY 

ADDITION TO CENTRAL HEATING AND 
@REFRIGERATIOW PUNT 

E X I S T I N G  FACILITIES 

FACILITIES UNDER C O N S T R U C T I O N  

FACILITIES PROPOSED IN 1964 ESTIMATES 

F E i l  



GODDARD SPACE F L I G H T  CENTER 
F I S C A L  YEAR 196d ESTIMATES 

R E M O T E  SITE A R E A S  

ISOLATED HAZARDOUS 
TEST FACILITY 

TRANSMITTER 
TOWER 

SHORT RANGE CHAMBER 
RECEIVING TOWER 

MAIN COIL HOUSE 

COIL CONTROL HOUSE SMALL COIL HOUSE 

LABORATORYCONTROLTEST 
MONITORING STATION 

MAGNET FIELDS COMPONENT @@ TEST FACILITY 

ATTITUDE CONTROL 00 TEST FACILITY 1200 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ORGANIZATION AND STAFFING CHART 

GODDARD SPACE FLIGHT CENTER 

I DIRECTOR I STAFFING SUkU44E,'f 

62 63 64 I --- I - 62 K I  - 64 

E x c e p t e d  36 :I8 38 
G!i-15 93 115 152 
Cli- 14 182 X17 291 
O t h e r  GS 1882 2 3 2  2922 

221 iii7 297 W l i  

T o t a l  2414 3iOO 3700 

- - 

E x c e p t e d  2 2 2  
1 1 1  GS- 15 

GS- 14 
O t h e r  GS 4 7 7 
WB 

- - _  
- - -  --- 

T o t a l  7 10 10 

OFFICE OF 'CHE 
A!ISISTANT OIIIECTDR 
FOR ADMINISTILATICIN 

- 62 63 - 64 

E x c e p l . e d  2 2 2 
GS-I5 3 4 4  
GS-14 9 9 I1  
O t h e r  GS 68 36 108 
W B  - - . .  - - 

101 125 
I--=--- 

ORGANIZATIOh ANI) I I-I PERSONNEL DIVISION 

62 1 €AE;,"ed 
GS. 14 
O t h e r  GS 57 i i j  96 
WB - .. - - - 

T o t a l  61  8 0  100 ---. 
FINANCIAL 

DIVISION 
IuNAGmtrr 

62 A-. 64 
E x c e p t e d  - - _  
GS-15 l i 2  
GS- 14 2 i 2  
O t h e r  GS 7 7  10E 131 
WB 

1 T o t a l  80 112 135 I 
- - _  - -- - 

--- 

GS- 14 
O t h e r  GS 46 61, 83 
WB - 9 -. 9 - 10 

T o t a l  

62 .a ,,I I 
E x c e p t e d  1 1 1 

cs-14  6 10 13 
O t h e r  Gli 202 244 284 
WB 10 14 16 

GS- 15 1 1 1  

--.- 
TECHNICAL 

I N F ' X W T I O N  
DIVISION 

63 64 

E x c e p t e d  - - - 
GS- 1L - - _  
O t h e i  GS 43 61 79 

14 - 1 7  21 

T o t a l  57 78 100 

- - _  

--.- 

OFFICE OF 
TECHNICAL SERVICES 

62 63 64 --- 
E x c e p t e d  I l l  
' 3 -15  - - -  
GS-14 
O t h e r  GS 1 3 3  
WB 

- _ _  
- _ _  --- 

T o t a l  2 4 4  

F A C I L I T I E S  
ENGINEERING 

DIVISION 

E x c e p t e d  
GS-15 
68-14 6 8 11 
O t h e r  GS 45 66 75 

87 94 107 

T o t a l  139 170 195 

--- 

TEST AND 
EVALUATION DIVISION 

62 63 64 

E x c e p t e d  I I I 
cs-15 3 4 6  
GS-14 16 19 23 
O t h e r  GS 151 192 208 - - _  --- 

T o t a l  171 216 238 

FABRICATION 
UIVISION 

GS-15 
GS-14 
O t h e r  GS 19 31 3 7  --- 101 123 143 WB 

T o t a l  122 158 185 

OFFICE OF 
ASSISTANT DIRECTOR 

(TRACKING 6 DATA SYSTEMS) 

62 63 64 - __ - 
E x c e p t e d  
GS-15 
GS- 14 2 4 4  

I O t h e r  GS 12 30 3 5  
WB - - _  - -- - 

T o t a l  18 40 45  

I OPERATIONS AN0 
SUPPORT DIVISION 

62 -63 64 
E x c e p t e d  - - - 
GS-15 10 10 12 
GS-14 7 9 15 
O t h e r  GS 84 131 147 
WB - - _  - -- - 

T o t a l  101 150 174 

MANNED SPACE FLIGW 
DIVISION 1 E x c e p t e d  f t 

GS- 15 
GS-14 
O t h e r  GS 46 83 
WB 

T o t a l  59 100 

- -  - -- 
108 

TRACKING 
SYSTEMS DIVISION 

62 03 64 

I E x c e p t e d  1 1 1  
GS-15 7 8 10 
GS-14 13 15 19 
O t h e r  GS 89 126 137 
WB - - _  - -- - 

T o t a l  110 150 167 

DIVISION 

62 63 64 

E x c e p t e d  1 3 3 
GS-15 1 4 11 
GS- 14 9 11 1 7  
O t h e r  GS 144 179 209 
WB - - _  --- 

T o t a l  155 197 240 

SPACE DATA ACQUISITION 
DIVISION 

E x c e p t e d  
GS-15 5 6 9  
GS-14 8 13 19 
O t h e r  GS 122 195 250 
W B  - - - _  _- - 

T o t a l  136 215 275 

OVFICE OF THE 
ASS sum DIRECTOR 

(SPACE SCIENCE 6 
SAYELL.:TI APPLICATIONS) 

62 63 64 --- 
Excr  We< 2 2 2  
GS- I 5  2 2 2  
GS-14 3 3 3  
O t h e r  G! 6 7 7  - - _  --- WB 

T r  tal  13 14 14 --- 
SPACEI;PAPT SYSTEMS 

AhD PBalECTS DIVISION 

E x c e p t e d  

(38-14 30 33 36 
O t h e r  GS 13; 1:; 19; 
WB 

T o t a l  182 250 1 --- 
--- --- 

THEORElICAL DIVISION 

E x c e p t e d  
GS-15 
GS- l i  5 7 10 
O t h e r  CS ;; 7: 1: I --- WB 

To-.al 85 --- --- 
SPliCE SCIENCES 

DIVISION 

E x c e p t e d  
GS- I! 
GS- 14 15 17 2 1  
O t h e x  GS 149 149 150 
WB - - _  --- --- T o t a l  I80 182 190 

--- 
SPACECRAIT TECHNOLOGY 

D [VISION 

E x c e p t e d  
GS-15 
CS- 14 23 16 20 
O t h e r  GS 193 105 124 
WB - - -  --- 

T o t a l  226 130 156 --- 
--- 

AERONOMY AND 
HXrEOROI.OGY DIVISION 

62 63 64  

E x c e p t e d  4 4 4 
10 13 1 7  GS- 15 

GS- 14 16 20 25 
O t h e r  GS 117 171 174 
W B  - - _  --- 

T o t . 3 1  147 208 220 --- 
--- 

INTU.R\TION AND 

--- 
P x c e p t  e d  
is-15 
X- 14 - 13 17 
Ither GS - 166 167 
i B  - - _  --- 

- 185 195 T o t a l  --- --- 
LNSTCTVTE PJR 
;PAC$ STUDIES 

62 63 64 - 
I x c e p t v d  1 1 1  
:s-15 1 1 1  
;S-14 1 2 4  
) t h e r  1;s 15 28 36 
IB - - .  --- 

T o t a l  18 32 42 



RELATION OF INSTALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number o f Personne 1 
1962 1963 1964 - - 

METEOROLOGIC& SATELLITES 

Supporting research  and technology Di rec t  27 35 54 
32 Support - 23 

Tota l  50 57 86 
- 22 - 

A comprehensive in-house s tudy of t he  c a p a b i l i t i e s  and r e l i . a b i l i t y  of 
components, sub-systems, systems, and mission requirements of f u t u r e  
meteorological  s a t e l l i t e s  i s  c a r r i e d  on a t  Goddard. The in-house eflfort  
i s  supplemented by s e l e c t e d  o u t s i d e  c o n t r a c t s .  Major e f f o r t  w i l l  be 
devoted t o  developing new meteorological  sens ing  ins t ruments ,  such a!; 
sa te l l i t e  r ada r s  and advanced aerometr ic  experiments,  and i n  f ind ing  quicker  
and more e f f i c i e n t  means f o r  d a t a  handl ing.  S p e c i f i c  p r o j e c t s  w i l l  include 
s t u d i e s  of synchronous meteorological  sa te l l i tes ,  d i e l e c t r i c  tape  camera 
development, day-night t e l e v i s i o n  development and the  development of improved 
in f r a - r ed  de tec to r s .  

T i r o s  Di rec t  67 58 70 
51 Support - 50 

T o t a l  117 104 1 2 1  
- 46 - 

Goddard has  been r e spons ib l e  f o r  t h e  development, launch, and t r ack ing  
and d a t a  a c q u i s i t i o n  of t he  s ix  T i r o s  meteorological  sa te l l i tes  flown t o  
da te .  Goddard's e f f o r t  has  included ex tens ive  in-house r e sea rch  and develop.. 
ment, a s  wel l  a s  cont inuing t echn ica l  superv is ion  of t he  work c a r r i e d  on by 
con t r ac t .  The Radio Corporat ion of America has  conducted the  systems 
i n t e g r a t i o n  of t he  satel l i tes .  

Nimbus Direct 33 51 70 
42 Support - 27 

Tota l  60 82 112 
- 31 - 

Goddard is t he  p r o j e c t  manager of t h e  NASA Nimbus R&D meteorological  
s a t e l l i t e .  The General E l e c t r i c  Company i s  r e spons ib l e  f o r  t h e  i n t e g r a t i o n  
and t e s t  of t he  spacec ra f t .  
ment on c r i t i c a l  subsystems, such as guidance and c o n t r o l  devices ,  t o  
supplement con t r ac tua l  work i n  a r e a s  which a r e  near t h e  boundaries  oE t he  
present  s t a t e -o f - the -a r t .  

Goddard's e f f o r t  inc ludes  in-house develop- 

Meteorglogical  sounding rocket  systems Di rec t  2 - - - - - - Support - 1 
Tot a1 3 - - 
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Number of Pe1;sonnel - 1962 - 1963 - 1964 

Launches oE meteorological  sounding rocke t s  are conducted from seve ra l  
s i t es  i n  North America. Goddard i s  r e spons ib l e  f o r  t h e  conduct of t he  
e n t i r e  t e c h n i i a l  program, and s u p p l i e s  va r ious  experiments including :;odium 
vapor r e l e a s e  and rocket  grenades. Personnel i n  1963 and 1964 a r e  shown under 
Geophysics an3 ,4stronomy, Sounding rocke t s  and geoprobes. 

COMMUNICATIONS ,SATELLITES -- 
S u p p o r t g s  r e sea rch  and technology Direct 10 58 33 

29 Support - 6 
T o t a l  16 104 62 

- 46 
-I 

Goddard pursues a broad in-house program, supplemented by s e l e c t c d  
c o n t r a c t s ,  t o  s tudy t h e  performance c a p a b i l i t i e s  and r e l i a b i l i t y  of com- 
ponents, subsystems a and systems app l i cab le  t o  c u r r e n t  and f u t u r e  comitunica- 
t i o n s  satel l i tes .  The 1964 e f f o r t  i n  t h i s  area w i l l  emphasize f ind ing  
s o l u t i o n s  t o  pr'oblems of advanced a c t i v e  communications s a t e l l i t e s ,  and t o  
the  s tudy of materials and s t r u c t u r e s  f o r  advanced pass ive  communicat:i.ons 
sa te l l i t es .  

Echo Direct 15 14 6 
4 

To ta l  27 26 10 
- 1 2  

-7 
Support - 12 

Goddard is  t h e  p r o j e c t  manager f o r  t h e  Echo pass ive  c o m u n i c a t i o i ~ s  
sa te l l i t e ,  and i s  r e spons ib l e  f o r  systems i n t e g r a t i o n ,  launch, t r ack ing ,  
and d a t a  acqu i s i t i on .  The p r o j e c t  has  included two sub-o rb i t a l  b a l l i s t i c  
launches t o  t e s t  t h e  spacec ra f t  deployment c h a r a c t e r i s t i c s .  The Langltey 
Research Center has  a l s o  con t r ibu ted  t o  t h e  development e f f o r t  i n  t he  
area of payload f a b r i c a t i o n .  

R e  1 ay Direct 22 32 16 
9 Support - 1 7  

Tot a1 39 52 25 
- 20 -- 

The Relay low-orbit  a c t i v e  communications sa te l l i t e  i s  being developed 
The Goddard by t h e  Radio Corporation of America under Goddard's d i r e c t i o n .  

e f f o r t  includes t echn ica l  supe rv i s ion  of t h e  c o n t r a c t o r ,  launch, t r ack ing  
o f  the s p a c e c r a f t ,  and a c q u i s i t i o n  and r educ t ion  of  d a t a  obtained froin the  
experiments flown. The communications experiments t o  be conducted w i l l  
a l s o  be d i r e c t e d  by Goddard personnel.  

Syncom Direct 7 19 1 5  
9 Support - 6 

T o t a l  1 3  31 24 
- 12 -- 
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Number of Personnel 
1962 1963 1964 - 

Syncom, a 24-hour s t a t i o n a r y  synchronous-orbit  a c t i v e  communications 
sa te l l i t e ,  is being developed by t h e  Hughes A i r c r a f t  Corporation. Gclddard 
has  been assigned the  r e s p o n s i b i l i t y  f o r  t echn ica l  guidance, d i r e c t i o n  and 
eva lua t ion  of the p r o j e c t ,  and i s  r e spons ib l e  f o r  t h e  launch and t r ack ing  
of t he  Spacecraf t ,  and a c q u i s i t i o n  and r educ t ion  of  experimental  datzi. 

Advancqdsynchronous communications 
sat e '1 1 i t e s Direc t  - - 30 - - 1 7  Support - 

Tot a1 - - 47 

---- - - 
This  spacec ra f t  w i l l  be an advanced a c t i v e  communications s p a c e c r a f t ,  

launched i n t o  a 22,300-mile synchronous o r b i t .  Goddard w i l l  be respons ib le  
f o r  p r o j e c t  management. Development of t h e  spacec ra f t  w i l l  be c a r r i e d  out  
by a c o n t r a c t o r ,  with Goddard's e f f o r t  devoted t o  r e sea rch  and development 
of c r i t i c a l  subsystems and t echn ica l  superv is ion  and d i r e c t i o n  of tht: 
con t r ac t or. 

INDUSTRIAL APPLICATIONS Di rec t  - - 7 - - 4 Support - 
T o t a l  - - 11 - - 

The personnel shown i n  t h i s  ca tegory  r ep resen t  Goddard's p a r t i c i p a t i o n  
i n  NASA's I n d u s t r i a l  Appl ica t ions  program, designed t o  i d e n t i f y  technologica'l. 
advances i n  the  NASA program and disseminate  information on them t o  American 
indus t ry  . 
GEOPHYSICS fig ASTRONOMY 

Supporting research  and technology Direct 188 145 155 
91 

T o t a l  338 236 246 
- 91 Support 150 - 

The Goddard r e sea rch  program i n  geophysical  and astronomical  s c i ences  
inc ludes  fundamental t h e o r e t i c a l  s t u d i e s  which analyze d a t a  obtained from 
s c i e n t i f i c  s a t e l l i t e  missions t o  improve our  understanding of t he  uiaiverse 
and s c i e n t i f i c  phenomena. 
of  f u t u r e  missions,  and to  develop the  senso r s  and ins t rumenta t ion  nleeded 
f o r  t he  experiments t o  be flown. 

Research i s  c a r r i e d  out  t o  s tudy t h e  requirements 

Geophysics 

Explclrers and monitors  D i rec t  163 175 194 
128 Support 111 

Tota l  274 29 6 322 
- 1 2 1  - 
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Number o f  Personnel 
1963 1964 .- - 1962 - 

The! ef:Eort i n  t h i s  category inc ludes  a l l  of  t h e  unmanned s c i e n t i f i c  
sa te l l i t es  designed t o  o b t a i n  measurements of  va r ious  geophysical anid s o l a r  
phenomena in t h e  r eg ions  of space nea r  t o  t h e  e a r t h .  
c o n t r i b u t e  s u b s t a n t i a l  knowledge concerning t h e  r a d i a t i o n  b e l t s ,  e n e r g e t i c  
p a r t i c l e s ,  ionospheric phenomena and atmospheric s t r u c t u r e s .  Goddard has  
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  a l l  t h e  sa te l l i t es  i n  t h i s  category,  
and carrier; out  s u b s t a n t i a l  in-house e f f o r t s  on experiment selectioril, 
spacec ra f t  development, i n t e g r a t i o n  and checkout, t r ack ing ,  d a t a  a c c p i s i t i o n  
and d a t a  reduct ion.  

These s a t e l l i t e s  

--- 0rb:i t i n g  geophysical observatory Direct 74 136 19 7 
117 

T o t a l  134 222 314 
- 86 Support 60 - 

Goddacd is r e spons ib l e  f o r  t h e  management of  t h e  OGO p r o j e c t ,  which 
encompasses t h e  development and launch of a series of  observatory spacec ra f t  
designed t o  c a r r y  s e v e r a l  experiments i n  each mission. The pr ime contractoir 
f o r  t h e  development of t h e  satel l i tes  i s  t h e  Space Technology Laboratory of 
Redondo Beach, C a l i f o r n i a ,  al though Goddard devotes  s u b s t a n t i a l  e f f o r t  t o  
in-house dlevelopment of  experiments and t o  t e c h n i c a l  supe rv i s ion  and 
eva lua t ion  of t h e  c o n t r a c t o r ' s  progress  i n  design and development. 

Geodesy --- Direct - - 9 - - 6 Support - 
Total - - 15 - - 

NASA's e f f o r t  on t h e  geodet ic  sa te l l i t e  (ANNA) w i l l  be i n i t i a t ' e d  i n  
1964. Goddard w i l l  be r e spons ib l e  f o r  management of the  p r o j e c t ,  which 
w i l l  include t e c h n i c a l  d i r e c t i o n  of t h e  c o n t r a c t o r ,  and eva lua t ion  iof t h e  
c o n t r a c t o r ' s  progress  i n  design and development. 

So la r  ph.ysics -- 
--- 0rbi.ti.ng s o l a r  observatory Direct 34 43 104 

50 Support 28 
T o t a l  62 7 1  154 

- 28 - 

T h e  OS0 s p a c e c r a f t ,  a Delta-launched eatellite designed t o  m a k e  c r i t i c a l  
measuremen.t.s of t he  sun and s o l a r  phenomena, i s  being developed under Goddard's 
t e c h n i c a l  supervis ion and d i r e c t i o n  by Bal l  Brothers  Research Corporation 
of Boulder,, Colorado. The Goddard e f f o r t  on t h e  p r o j e c t  i nc ludes  responsi-  
b i l i t y  f o r  p r o j e c t  management, spacec ra f t  experiments,  t r ack ing  and d a t a  
a c q u i s i t i o n  and reduct ion.  The f i r s t  O S 0  was s u c c e s s f u l l y  launched on 
March 7 ,  1962!. E f f o r t  i n  1.964 w i l l  a l s o  be devoted t o  development of an 
advanced OSO., t o  be launched on an Atlas-Agena. 
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Numb e r o f Per sf mne 1 
1962 1963 1964 - 

A s  t r o n o ~ ~  

0rb : i t  i n g a s  tronomical observatory Direct 33 121 1 7 1  
101 Support 26 

Tota l  59 196 272 

--- - 7 51 .-. 

The OAO is  the observatory s p a c e c r a f t  under development by t h e  
Grumman A i r c r a f t  Corporation of  Bethpage, New York, which w i l l  b e  capable 
of p r e c i s e  po in t ing  a t  s e l e c t e d  as t ra l  bodies  t o  o b t a i n  d e t a i l e d  nieasure- 
ments of t h e i r  c h a r a c t e r i s t i c s  from above t h e  obscuring in f luence  of t he  
e a r t h ' s  atmosphere. Goddard has  developed and i s  cont inuing t o  devote 
s u b s t a n t i a l  e f f o r t  t o  experiments f o r  t h e  obse rva to r i e s .  Goddard i s  
r e spons ib l e  fDr the  p r o j e c t  management of OAO, r equ i r ing  technical  super- 
v i s i o n  of not  only the  prime c o n t r a c t o r ,  bu t  a l s o  t h e  numerous contrac1:ors 
supplying systems, subsystems, components and experiments f o r  t he  spacec ra f t .  

I n t e r n a t i o n a l  s a t e l l i t e s  ---- Direct 7 1  60 57 
35 Support A 

T o t a l  111 89 92 
- 2 9 -- 

Goddard bears  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  a l l  of NASA's 
cooperat ive i n t e r n a t i o n a l  space p r o j e c t s  except  t h e  I t a l i a n  San Marco 
p r o j e c t ,  w h i c h  i s  being conducted by t h e  Langley Research Center. Expsri-  
ments t o  be flown on the  i n t e r n a t i o n a l  sa te l l i t es  have been developed 3y 
t h e  cooperating fo re ign  n a t i o n s ,  including both t h e  United Kingdori (Ariel) 
and Canada (Alouette).  Goddard carr ies  ou t  t h e  s p a c e c r a f t  i n t eg r i i t i on ,  
t e s t  and checkout, supe rv i se s  launch v e h i c l e  i n t e g r a t i o n ,  and is I-esponsi- 
b l e  f o r  t r ack ing  and d a t a  a c q u i s i t i o n .  The r educ t ion  of d a t a  i s  done 3y 
t h e  fo re ign  experimenters i n  cooperat ion and coord ina t ion  with t h e i r  G3ddard 
coun te rpa r t s .  

Sounding rocke t s  and geoprobes Direct 90 l l t i  120 
7 1  Support 73 

T o t a l  163 18? 19 1 
- 7 2 -- 

Sounding r a c k e t s  and geoprobes are used t o  probe the  r eg ions  of the 
upper atmosphere and ionosphere (200,000 t o  800,000 f e e t )  not s u s c e p t i b l e  
t o  measurements from bal loons o r  ambient measurements from o r b i t i n g  s a t e l l i t e s .  
These rocke t s  a l s o  serve as convenient and r e l a t i v e l y  inexpensive means of 
t e s t i n g  new sEnsors and instrumentat ion designed f o r  f u t u r e  spacec ra f t .  
Goddard' s e f f o r t  i n  t h i s  area inc ludes  complete p r o j e c t  managenienc responsi-  
b i l i t y ,  inc1uc.in.g experiment design,  payload i n t e g r a t i o n ,  launch, t r ack ing  
and d a t a  readcut.  
p a r t i c i p a t i n g  i n .  Goddard's meteorological  sounding rocket  program. 

F i s c a l  yea r s  1963 and 1964 e f f o r t  includes per:;onnel 

GSFC 12 



Number of PersonneA 
1962 1963 1,964 - 

LUNAR ANDPLANETARY EXPLORATION 

Su:pportiw research  and technology Direct 15 5 10 
11. 11 Support - 

Tota l  26 9 2 7 
I._. 

4 -- 
Goddard personnel i n  t h i s  area are respons ib le  f o r  a research  and 

development e f f o r t  emphasizing the  s tudy of p lane tary  atmoepheron and the 
development of o p t i c a l ,  pressure,  temperature and acous t i c  sensors  t o  be 
flown on f u t u r e  p lane tary  missions t o  Venus, Mars, and t o  the  moon. 

R a n g e s  Direct 3 2 :2 
L 3 Support - 

Total 6 3 :3 
..-- 1 

.I- 

-- 

Goddard w i l l  provide experiments for t h e  Ranger spacec ra f t ,  being 
deve1ope.d by the  Jet Propulsion Laboratory, to  m a s u r e  the  magnetic f i e l d  
near the  moon, the l u n a r  atmosphere, i f  any, the micrometeoroid f l u x  and 
the  plaaimai on o r  about t he  moon, 

Direct 0 2 2 
1 SupOort - ,- 

Tot81 0 3 3 
.-- 0 1 

Gclddard perronnel  are developing experlmenta f a r  t he  Surveyor o r b i t e r  
which will. monitor t he  atmospheric pressure  near the  lunar  surface.  

Direc t 1 4 33 
20 

Tota l  2 6 53 
.-- 2 

7 
Support - 1 

Gocidtrrd is engaged i n  developing a t e l e scop ic  experiment and i n  r een t ry  
capsule  d e f i n i t i o n  f o r  the  Mariner Venur/Mars lander.  

LAUNCH J E I I I C L E  DEVELOPMENT 

Operat ional  support  Direct 36 47 4.7- 
2.6 Support - 25 

Tota l  61 75 73 
-- 28 - 

Goddard provides launch support  f o r  a l l  Delta veh ic l e  launches frorci 
NASA's :Launch Operations Center. 
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Number of Pers,onne1 - 1962 - 19 63 ZE- 
SPACE VEHICLE: swnms 

S u p p o r t h x r e s e a r c h  and technology Di rec t  - 55 64 
29 - 27 Support - - 

T o t a l  - 82 93  
- 

Goddard conducts a broad r e sea rch  program i n  t h i s  area devoted tal t he  
s tudy of mate:ciinls , s t r u c t u r e s  and space v e h i c l e  environmental  factorcr, 
t o  make avail1ab:Le on a t imely  b a s i s  t h e  technology on which t h e  success  
of f u t u r e  spiace missions w i l l  depend. 

ELECTRON I C  S'I(STI3MS 

S u p p o r t : k s  research  and technologl! D i rec t  - 68 70 
43  - 4 4  Support - -- 

Tota l  - 112 113 
- 

Effokt  i n  t h i s  ca tegory  a t  Goddard inc ludes  work on such e l ec t ro l l i c  
devices  as lasers, a rubidium magnetometer, antenna a r r a y s ,  and the  develop- 
ment of a s to rage  v id icon  tube. 
although c o n t r a c t s  are placed wi th  i n d u s t r i a l  sources  t o  supplement t h e  
e f f o r t .  

The r e sea rch  is pr imar i ly  in-house,  

NUCLEAR-EUC'gRIC SYSTEMS 

Supportinq r e sea rch  and technology Direct - 1 2 - - 1 Support - -- - 
Tot a1 - 1 3 

Goddard personnel i n  t h i s  ca tegory  are engaged i n  a fundamental 
r e sea rch  program studying the  c h a r a c t e r i s t i c s  and a p p l i c a b i l i t y  to missions 
of e l e c t r i c  propuls ion systems and components through s imula t ion  techiliques. 

CHEMICAL PROF ULSION 

Supporting research  and technology Direct - 4 5 
2 Support - -- 

Tot a1 - 7 7 
- - 3 

This  research  e f f o r t  encompasses the  s tudy of chemical propuls ion  pro- 
blems a s soc ia t ed  wi th  satel l i tes  wi th in  Goddard's r e s p o n s i b i l i t i e s  f o r  
unmanned s c i e n t i f i c  and a p p l i c a t i o n s  satel l i tes .  

GSFC 14 



Number of Personnel - 1962 1'363 - 1964 

SPACE POWER 

Suppor t ing resea rch  and technology 

Goddard is engaged i n  a research  and 

Direct 9 I. 4 14 
8 

To ta l  16 23 22 
- 9 -- Support - 7 

development e f f o r t  devoted t o  the  
s tudy of problems o f - so la r  c e l l s  and b a t t e r i e s  f o r  space power genera t ion ,  
as t h e  problems apply t o  s c i e n t i f i c  and a p p l i c a t i o n s  satell i tes.  

TRACKING AND ACQUISITION 

S u p p o r t i i g r e s e a r c h  and technology. D i rec t  165 :3 3 43 
25 Support 134 

Tota l  29 9 .54 68 
- 21 -- - 

Goddard carries on an ex tens ive  in-house e f f o r t  t o  improve t h e  capa- 
b i l i t i e s  and r e l . i a b i l i t y  of  t r ack ing  components and systems, and to  develop 
the  new systenis necessary t o  t r a c k  and acqui re  d a t a  from f u t u r e  space missions. 

Network _<*€!rations and 
equipment: and components Direct 253 601 650 

373 - 383 
Tota l  457 974 1033 
Support 204 - 

Goddard :is respons ib le  f o r  t h e  ope ra t ion ,  r e p a i r ,  replacement andl main- 
tenance of t he  sa te l l i te  network, t he  manned f l i g h t  network, network communi- 
c a t i o n s  and d i a t t a  processing opera t ions .  The a c t u a l  ope ra t ion  of these  sys- 
tems i s  c a r r i e d  ou t  by con t r ac to r s .  Goddard provides  t echn ica l  superv is ion  
and eva lua t ion  of con t r ac to r  e f f o r t ,  and the  necessary planning and coordina- 
t i o n  t o  in su re  t h a t  t h e  t r ack ing  and d a t a  a c q u i s i t i o n  systems are able  t o  
respond t o  the  requirements placed on them by t h e  cons t an t ly  increas ing  
number of space missions.  Goddard i s  a l s o  r e spons ib l e  for t he  cons tn i c t ion  
and instal .1at  ion of new t r ack ing  d i shes  and equipment. 

Fur ther  information on p r o j e c t s  b r i e f l y  descr ibed above may be found 
i n  Volume 11, Research, Development, and Operation. See the  index t o  t h a t  
volume f o r  t1ie 'Location of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  

GSFC 15 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

J E T  PROPULSION LABORATORY 

MISS I O N  : 

The ,Jet Propuls ion Laboratory (JPL) i s  a government-owned researr:h and 
development f a c i l i t y ,  operated f o r  NASA by the  C a l i f o r n i a  I n s t i t u t e  o E Tech- 
nology. 'The Laboratory c a r r i e s  ou t  r e sea rch  programs and f l i g h t  p r o j e c t s  for  
NASA, and conceives and executes  advanced development and experinienta L engi-  
neer ing i n v e s t i g a t i o n s  t o  f u r t h e r  the  technology requi red  f o r  t he  na t ion ' s  
space program. 

Although a con t r ac to r ,  JPL works under the  c lose  d i r e c t i o n  of thl? NASA 
Headquarters and r ece ives  support  from NASA's Western Operations Offit-e i n  
execut ing s p e c i f i c  t a sks  and p ro jec t s .  The primary emphasis of the  L-abora- 
t o r y ' s  e f f o r t  has been, and i s ,  on t h e  car ry ing  ou t  of l una r ,  p l ane ta ry ,  and 
deep space unmanned s c i e n t i f i c  missions.  J P L ' s  lunar  program inc:ludeis two 
major p ro jec t s :  Ranger and Surveyor. The Ranger spacec ra f t  i s  clesiglied 
t o  examine t h e  su r f ace  c h a r a c t e r i s t i c s  of the  moon through the use of 
t e l ev i s ion .  The Surveyor spacec ra f t ,  under development by the Hughes A i r -  
c r a f t  Corporation, w i l l  make more d e t a i l e d  surveys of t he  lunar  c h a r a z t e r i s -  
t i c s  by both low o r b i t  missions around the  moon and s o f t  landings on the 
lunar  su r f  ace. 

The Laboratory i s  engaged i n ,  and respons ib le  f o r ,  the  deveLopment of 
unmanned i n t e r p l a n e t a r y  spacec ra f t  and r e l a t e d  technology t o  ga ther  f iinda- 
mental s c i e n t i f i c  information concerning p lane tary  atmospheres arid en'giron- 
ments and s o l a r  phenomena. The Mariner 11, which success fu l ly  completed i t s  
Venus "fly-by" mission on December 14, 1962, w a s  developed by the  Laboratory 
as p a r t  of t h i s  p lane tary  program. 

The Laboratory a l s o  engages i n  r e sea rch  and development on t racking  and 
d a t a  a c q u i s i t i o n  techniques and equipment. It i s  r e spons ib l e  f o r  the  manage- 
ment of the deep space network, with s t a t i o n s  a t  Goldstone, C a l i f o r n i a ;  
Woomera, Aus t r a l i a ;  and Johannesburg, South Africa.  The network w a s  ?s tab-  
l i shed  t o  prcvide a p rec i s ion  t racking  and communication network capable of 
communicating b i t h  space veh ic l e s  and determining t h e i r  p o s i t i o n  i n  dl?ep 
space. The s t a t i o n  a t  Goldstone, Ca l i fo rn ia ,  r e c e n t l y  e s t a b l i s h e d  a inew 
record f o r  t racking  d i s t ance ,  communicating with the  Mariner I1 space lxa f t  
a t  a d i s t ance  of more than 40 m i l l i o n  m i l e s .  

Supporting research  and advanced development programs are conducted i n  
the  f i e l d s  of phys ics ,  chemistry,  aerodynamics, mathematics and space sciences.  
These program have made, and cont inue t o  make, s u b s t a n t i a l  con t r ibu t ions  t o  
NASA programs i n  propuls ion,  t racking  and d a t a  a c q u i s i t i o n ,  and l u n a r  and 
p lane tary  explora t ion .  



Many of t h e  advanced s t u d i e s  being conducted a t  the  Laboratory r e l a t e  
c lose ly  t o  space sciences.  Advanced development of geophysical  instruments  
t o  be landed on the  moon, t h e o r e t i c a l  s t u d i e s  of p lane tary  atmospheres, and 
a n a l y s i s  of p a r t i c l e s  and f i e l d s  i n  deep space from telemetered d a t a  are 
examples of :he h ighly  t echn ica l  research  and development being done. 

LOCATION:: 

The Jet  Piropulsion Laboratory i s  loca ted  i n  Pasadena, C a l i f o r n i a ,  
approximately twenty m i l e s  from downtown Los Angeles. 
a r e  1ocat:ed a t  Goldstone, Ca l i fo rn ia ;  Edwards Air Force Base i n  Muroc, 
Ca l i fo rn ia ;  .mi  a t  Table Mountain, Cal i forn ia .  

Subsidiary f a c i l i t i e s  

A t  Pasadena, Ca l i fo rn ia ,  the Laboratory occupies  163.9 a c r e s  of land,  
146.9 of which are owned by NASA and 19 leased  from the  c i t y  of Pasad.ena and 
c o m e r  c i a 1 :;our ce s . 

A t  C;oldstone, Ca l i fo rn ia ,  f a c i l i t i e s  are loca ted  on 50 square m i l e s  of 
land occupied under permit from the  Army. 

A t  E:dwards A i r  Force Base, Muroc, C a l i f o r n i a ,  f a c i l i t i e s  a r e  loca ted  on 
600 ac res  of land occupied under permit from the  A i r  Force. 

The Table Mountain, C a l i f o r n i a , f a c i l i t i e s  of t he  Laboratory are loca ted  
on 5 ac res  o E  .Land occupied under p e r m i t  from the  Fores t  Serv ice  of the  
Department o E Agricul ture .  

PLANT VALUE: 

The p lan t  va lue  as of June 30, 1962, w a s  $57,600,000. 

SUMMARY OF EgLIXJRCES REQUESTED : 

A s  a coi l t ractor  opera t ion ,  the  Jet  Propuls ion Laboratory funds f o r  
personnel. cost!; and ope ra t ion  of i n s t a l l a t i o n  are not  c a r r i e d  as separate 
r eques t s  i n  the  NASA budget. 

1,9 64 .-- 1962 1963 

Number of permanent employees 
(end of year )  .............. 3,541 4,134 4,821 

Constritc:tiLon program.. . . . . . . . $4,063,800 $10,003,200 $7 ,OCiO ,000 
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RELATION OF JIiTALLATION STAFFING TO PROGRAMS AND PROJECTS: 

COMMUNICATIO~E SATELLITES 

Svncom - 

Number o f Per,sonne 1 
1964 1962 1963 - 

Direct 15 2 - 
T o t a l  28 4 - Support 13 -- 2 - z  

The JPL e E f o r t  on t h i s  p r o j e c t  has  inc luded  t h e  development of t h e  
s p a c e c r a f t  "apogee kick" small s o l i d  r o c k e t  motor used t o  i n j e c t  t h e  space- 
c r a f t  i n t o  a synchronous 22,300 m i l e  o r b i t  from i t s  i n i t i a l ,  o r  "parking" 
o r b i t .  

LUNAR AND PLANETARY EXPLORATION 

Supporting r e sea rch  and techno logy Direct 155 184 202 
Support 117 -- 143 1 7 2  
T o t a l  272 327 3 74 

This  e f f o r t  i nc ludes  f e a s i b i l i t y  s t u d i e s  of va r ious  proposed s c i e n t i f i c  
miss ions  i n  space ;  t he  advanced s t u d i e s  undertaken t o  develop new and improvczd 
s p a c e c r a f t  iomponents, s enso r s ,  and in s t rumen ta t ion ;  i n t e r p r e t a t i o n  Df the  
r e s u l t s  o f  miss ions ;  and fundamental s t u d i e s  i n  t h e  f i e l d s  of phys ics ,  
chemistry arid space sc i ences  i n  areas c o n t r i b u t i n g  t o  t h e  luna r  and p l ane ta ry  
program. 

Ranger- Direct 415 490 390 
Support 380 -- 4 18 33 2 
T o t a l  795 9 08 7 22 

JPI, be;irs primary r e s p o n s i b i l i t y  for p r o j e c t  management of Ranger. The 
Ranger apacrxraf  t were developed by t h e  Laboratory,  w i t h  c o n t r i b u t i o n s  i n  
t h e  form of experiments from o t h e r  NASA f i e l d  Centers.  JPL is  cont inuing  t o  
des ign  a d  c o n s t r u c t  the Ranger s p a c e c r a f t ,  as desc r ibed  i n  t h e  Lunsir and 
P lane ta ry  p:cogram j u s t i f i c a t i o n .  

-- S u r v e p r  l ande r  Direct 130 133 154 
Support -I& 114 13 1 
T o t a l  24 1 247 285 

The Surveyor l ande r ,  designed f o r  s o f t  l andings  on t h e  luna r  s u r f a c e ,  
is being dlesigned and b u i l t  by t h e  Hughes A i r c r a f t  Company under a JPL 
subcont rac t .  JPL's e f f o r t  p rovides  ex tens ive  t e c h n i c a l  backup t o  t h e  prime 
c o n t r a c t o r ,  and i n s u r e s ,  through in-house development e f f o r t s ,  t h a t  optimum 
use i s  made by the  c o n t r a c t o r  of t he  la tes t  t e c h n i c a l  developments. 



Number of Personnel- 
1962 1963 1964 - 

-- S u n w o r  o r b i t e r  Direc t 14 16 77 
66 Support - 13 

Total 27 30 143 
-- 14 

-I- 

The. Surveyor o r b i t e r  is  a l s o  being developed by the  Hughes A i r c r a f t  
Company tinder subcont rac t  t o  JPL. As p r o j e c t  manager, t he  Laboratory €s 
responsible! f o r  t e c h n i c a l  supe rv i s ion  of t he  c o n t r a c t o r ,  inc luding  an in-  
depth anwlysis  of des ign  and development progress ,  and an in-house t echn ica l  
program t:o keep both the  con t r ac to r  and the  Laboratory abreast of t he  s t a t e -  
of - the-s . r t  . 

--- Mariner Venus f ly-by 

--- Mariner Mars f ly-by 

--- Mariner VenuslMars lander  

Direct 362 
Support 308 
Total 670 

2 10 Direc t  
Support E 
Tota l  400 

Direct 47 
Support - 40 
T o t a l  87 

278 460 
393 237 

515 8.53 
-- -8- 

178 5 24 
428 152 

3 30 9.52 
-- -I- 

JPL, bea r s  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  t he  Mariner p r o j e c t s  of 
t he  NASA. pl.anetary program. Each of t he  Mariner missions,  descr ibed  i n  
d e t a i l  i n  t he  Lunar and Plane tary  program j u s t i f i c a t i o n ,  r e q u i r e s  s p e c i f i c  
development e f f o r t .  The Laboratory i s  execut ing these  p r o j e c t s  p r i m a r i l y  
in-house,  w i t h  ex tens ive  r e sea rch  and t echn ica l  development on  s p a c e c r a f t ,  
systems, arid subsystems des ign  and cons t ruc t ion .  Instrumentat ion and sensors  
adapted t o  the  requirements  of t h e  experiments t o  be  flown a r e  a l s o  being 
designed,  d.eveloped and b u i l t .  

B IOSCIEMC 

Suprtorting r e sea rch  and technology Direct 11 15 :2 7 
2 L 

Total 20 28 48 
-- 13 Support - 9 -I- 

JPL, i s s  engaged i n  a program of fundamental r e sea rch  t o  develop i n s t r u -  
mentation, sensors ,  and techniques t o  g a t h e r  informatian on the  ex i s t ence  of 
l i f e ,  i f  any, on extraterrestrial bodies  and i n  the  space environment, and 
t o  analyze t h e  r e s u l t s  of experiments performed using techniques developed. 

JPL 6 



Number of Personnel 
1962 1963 19 64 - 

SPACE VEHICLESYSTEMS 

S u p p o r t i s  research  and technology Di rec t  140 185 196 
Support 120 158 168 
Tota l  260 343 3 64 

This  JPL e f f o r t  provides  f o r  t h e  ope ra t ions  of a 20 inch supersonic  and 
a 21 inch hypersonic wind tunnel ,  used t o  perform re sea rch  on s p a c e c r a f t  
aerodynamics, o n  work i n  bas i c  f l u i d  physics ,  and t o  suppor t  Depar tmen t  of 
Defense missi . le research.  

ELECTRONIC SIISI'EMS 

Support ine, r e sea rch  and technology Direct 52 64 78 
Support 54 66 
T o t a l  97 L 18 144 

45 -. - 
These personnel are involved i n  JPL's cont inuing program t o  improve 

spacec ra f t  conmnmications systems, guidance and c o n t r o l  devices ,  w i t h  primary 
emphasis being placed on the  development of i n e r t i a l  sensors  and systems, 
including, e1ec t : ros ta t ic  gyros,  f o r  deep space probes. 

NUCLEAR-ELECJIRIC SYSTEMS 

Support2a;  r e sea rch  and technology Di rec t  13 35 35 
30 Support 12 -- 30 

T o t a l  25 65 65 
- 

Work included i n  t h i s  category i s  p r imar i ly  s tudy and r e sea rch  e f f o r t  
l ead ing  t:o poss ib le  a p p l i c a t i o n s  of nuc lear  power gene ra t ion  and e l e c t r i c  
propuls ion siyst:ems t o  deep space probe spacecraf t .  

NUCLEAR ROCKIGi 
Suppor t::Lni$ r e sea rch  and technology Di rec t  1 6 6 

Support - -- 5 -  5 
T o t a l  1 11 11 

These personnel  support  ,EL'S work i n  advanced nuclear  rocke t  concepts.  

CHEMICAL PROPUIaS ION 

Support in]$ r e sea rch  and technology Di rec t  97 129 13 1 
Support 109 110 82 -- 
T o t a l  179 238 241 



Number of Per  sonne 1 
1962 1963 - 1964 - 

JPL conducts environmental r e s e a r c h  on s o l i d  rocke ts ,  and r e sea rch  on 
advanced so1,:id p r o p e l l a n t  combinations, i nc lud ing  work on boron, w i t h  a goa l  
of h igher  combustion e f f i c i e n c y  and performance. 
rocke t  o p e r a t i o n a l  parameters are a l s o  c a r r i e d  out.  

Basic s t u d i e s  of s o l i d  

The ef.Eort on l i q u i d  propuls ion  inc ludes  s t u d i e s  o f  va r ious  l i q u i d  
systems, w i t ' ?  imphasis on s p a c e c r a f t  p ropuls ion ,  and r e sea rch  and development 
on s p e c i f i c  components t o  improve nozz les ,  t h r u s t  chambers and prope1.lant 
expu l s ion  devices.  
and components t o  improve systems r e l i a b i l i t y .  

The work a l s o  provides  f o r  r e s e a r c h  on s p e c i a l  materials 

SPACE POWER 

Supporting r e sea rch  and technolo= Direct 1 7  20 2 1  
18 - 13 I_ 

18 Support - 
T o t a l  30 38 39 

JPL conducts a program under t h i s  ca tegory  o f  r e s e a r c h  and techciology 
leading  t o  t h e  development of a s o l a r  energy thermionic conversion s ;ys tem 
s u i t a b l e  f o r  p l a n e t a r y  miss ions ,  and engages i n  s t u d i e s  of p o s s i b l e  :solar 
c e l l  improvements t o  a f f o r d  b e t t e r  r e s i s t a n c e  t o  undes i r ab le  space eoviron- 
mental  e f f e c t s .  

TRACKING ANIGATA ACQUISITION 

Suppor t:ing r e sea rch  and technology Direct 27 30 3 7  
Support 24 -- 28 - 35 
T o t a l  51 58 72 

JPL is; engaged i n  a program of advanced technology t o  improve e x i s t i n g  
f eeds ,  i.nst:I:unEntation 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  techniques ,  and t o  
develop new equipment and techniques  t o  i n c r e a s e  t h e  c a p a b i l i t i e s  of t r ack ing  
systems. 

--I Network o p e r a t i o n s  and equipment Direct 196 211 266 
and components Support 162 .- 198 242 

T o t a l  358 409 508 
--- 

JPL's e f E o r t  i n  t h i s  area encompasses t h e  management of t h e  NASA deep 
space no.two:ck, a t r ack ing  and d a t a  a c q u i s i t i o n  system of t h r e e  permanent 
s t a t i o n s :  Goldstone, C a l i f o r n i a ;  Woomera, A u s t r a l i a ;  and Johannesburg, 
South Afriixi. A mobile t r ack ing  s t a t i o n ,  which can be loca ted  to cover t h e  
c r i t i c a l  phases of t he  s p a c e c r a f t  t r a j e c t o r y  a f t e r  launch, and a launch t r ack -  
i n g  s t a t i o n  a r e  a l s o  included i n  t h e  network. 

Fur ther  in format ion  on p r o j e c t s  b r i e f l y  descr ibed  above may be found i n  
Volume :II, Research, Development, and Operation. See t h e  Index t o  t h a t  volime 
f o r  t h e  l o c a t i o n  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  

JPL 8 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

LANGLEY RESEARCH CENTER 

MISSION: 

Langley Research Center conducts s c i e n t i f i c  i n v e s t i g a t i o n s  on a broad 
scale i n  the  t ireas of veh ic l e  conf igu ra t ions ,  materials and s t r u c t u r e s ,  and 
the  mechanics of f l i g h t ;  and concen t r a t e s  on the  problems of space t r a v e l  
and r e e n t r y ,  a p p l i c a t i o n  of new materials, supersonic  and hypersonic f l i g h t ,  
and o the r  tireas t o  provide the  t e c h n i c a l  background necessary f o r  the accom- 
plishment o . E  IUSA a e r o n a u t i c a l  and space missions.  

Major ;pace programs inc lude  r e s e a r c h  on rendezvous, lunar  landing,  and 
r e e n t r y  inc luding  f l i g h t  programs where the  r e e n t r y  v e l o c i t i e s  range from 
27,000 to 14,000 f e e t  per  second; s t u d i e s  of t h e  aerothermodynamics, loads ,  
and s t r u c t u r a l  c h a r a c t e r i s t i c s  of v e h i c l e  systems; t he  des ign  of pass ive  
communications sa te l l i t es  such as  the  i n f l a t a b l e  Echo s p a c e c r a f t ;  t r ack ing  
and d a t a  a z q u i s i t i o n ,  i n  which the  improvement of subsystems i s  s tud ied ;  the 
gene ra t ion  of new and advanced concepts ,  such as exp lo ra to ry  i n v e s t i g a t i o n s  
of i n f l a t a b l e  and e r e c t a b l e  manned space s t a t i o n s  of t he  f u t u r e ;  and the  
development and management f o r  r e sea rch  purposes of launch v e h i c l e s  such as 
Scout,  t he  f i r s t  a l l - s o l i d  fue led  veh ic l e  t o  propel  a s a t e l l i t e  i n t i  o r b i t .  
A t t en t ion  i s  g iven  t o  the  s tudy of systems and techniques f o r  t he  ri2covery 
of veh ic l e s  r e t u r n i n g  t o  the  e a r t h ' s  atmosphere from a space mission. 

Aeronaut ica l  r e sea rch  i s  d i r e c t e d  toward improvement i n  the  performance, 
s a f e t y ,  a n d  u t i l i t y  of a i rbo rne  f l i g h t ,  i nc lud ing  the  proposed supersonic  
t r a n s p o r t ,  supersonic  m i l i t a r y  a i r c r a f t ,  h e l i c o p t e r s ,  and low-speed a i r -  
planes.  

Spec ia l ized  f a c i l i t i e s  and equipment are used f o r  s t r u c t u r e s  and 
materials r e sea rch  programs and f o r  developing b a s i c  f l i g h t  techniques f o r  
v e h i c l e s  ope ra t ing  i n  the  atmosphere and i n  space. Langley has  many 
f a c i l i t i e s  f o r  s imula t ing  atmospheric  f l i g h t  cond i t ions  f o r  both aeronaut ic .a l  
and space v e h i c l e  r e sea rch  ranging from very  low subsonic  t o  extreme hyper- 
son ic  speeds,, Many of  t he  f a c i l i t i e s  are unique i n  des ign ,  t he  prci~ducts of 
t he  iaugix~iat:ion and p ioneer ing  t e c h n i c a l  c o n t r i b u t i o n s  of the  Langley s t a f f .  

Laboratory r e sea rch  is supplemented by f r ee - f  l i g h t  s t u d i e s  wi th  models 
and full-:3~:aLe a i r c r a f t ,  and wi th  rocke t -propel led  r e sea rch  vehic1c:s 
launched :Eroin Wallops S t a t i o n  and o t h e r  launching sites. 

The Langley s t a f f  i s  comprised of t e c h n i c a l  e x p e r t s  i n  the  f i e l d s  of 
aerodynamics, loads and s t r u c t u r e s ,  thermodynamics, and e lec t ronic : ; .  
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LOCATION: 

The Center, d iv ided  i n t o  two s e p a r a t e  areas by t h e  f a c i l i t i e s  o'E Langley 
A i r  Force Base, is about 10 m i l e s  no r th  of t h e  h e a r t  of Hampton, V i rg in i a ,  
and approx iaa t e ly  25 m i l e s  no r th  of downtown Norfolk, Vi rg in ia .  

LAND: - 
Total area occupied i s  772 acres, of which 430 acres are owned Iby NASA 

and 342 acres occupied under permit from t h e  A i r  Force. Runways, SOIW 

u t i l i t i e s ,  z n d  c e r t a i n  o t h e r  f a c i l i t i e s  are used j o i n t l y  by NASA and the  A i r  
Force. 

PLANT VALUE;: 

The pl.ant: va lue  as of June 3 0 ,  1962, w a s  $240,553,000. 

SUMMARY OF ItESOURCES REQUESTE: 

Number o:E permanent employees 
(end o.E year ) .  ............. 

0pc:ratioi.z of i n s t a l l a t i o n . .  .. Personae 1 cos ts . .  ............ 
Si1 b t o  t a  1 ................. 

Constructior,  program.. ....... 
T o t a l  ins t a l l a t  i o n  cos t s .  

1962 

3,770 

$28,737,000 
17,857,000 

$46,594,000 

6,942,500 

$53,536,500 

1964 . - 1963 

4,025 4,296 

$34,254,000 $37 ,760,000 
16,460,000, L;i, 255,000 

$50,7 14,000 $5~11,015,000 

8,861,000 2 5  768,000. 

$59,575,000 $6:1,783,00(;1 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1964 ESTIMATES 

LOCATION PLAN 

D E S C R I E I O I I  ?!.CILIT NO. 

580 FORMERIX A!Q.tOSPEERIC WIND TUNNET 

583 FORMERLY TRANSONIC BIllWMXM TTlPXEL 
585-A MAI-CE BUILDING 



LANGLEY RESEARCH CENTER 
iiampton, V i r g i n i a  --. 

AERIAL VIEW - West Area 



LANGLEY RESEARCH CENTER 
Hampton, Virginia 

AERIAL VIEW - East Area 
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RELATION OF It'ST'ALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Perspnnel 
1962 -- - 1963 1964 

MANNED SPACECRAFT SYSTEMS 

Suppor t iqLresea rch  and technology Direct 9 2 3 
1 4 -- 1 -  Support 

To ta l  13 3 4 

Langley e f f o r t  is  comprised c h i e f l y  of quick-response support: t o  I'knned 
Spacecraf t  C e n t e r  on s p e c i f i c  problems where Langley r e sea rche r s ,  spec ia l i zed  
s k i l l s ,  and unique f a c i l i t i e s  may be u t i l i z e d .  

Mercury - Direct 8 - 
Support 3 -L 
Tota l  11 - 

- - - 
During the  period t h a t  t he  Space Task Group w a s  a t  Langley, endini: i n  

f i s c a l  year  1'362, some d i r e c t  Mercury support  w a s  provided by the  Langley 
Research Center. 

METEOROLOG ICAjLSATELL ITE S 

support in,^! ,research and technology Direct - 11 13 
6 

T o t a l  15 19 
- Support -- 4 -  - 

The Aero:; p:roject, p re sen t ly  i n  the  s tudy s t a g e ,  proposes the  launching 
of meteorologicaL satel l i tes  i n t o  24-hour s t a t i o n a r y  e q u a t o r i a l  o r b i t s .  
Langley w i l l  per Eorm seve ra l  advanced mission s t u d i e s  of problems r e l a t e d  t o  
Aeros systems., 

Me teorolq&:al sounding rocket  Direct 1 10 10 
1 -- 4 -  4 

T o t a l  2 14 14 
sy s tern:; Support 

This  progitarn c o n s i s t s  of sys temat ic  meteorological  soundings using, ARCAS 
rocke t s  launched from Wallops S ta t ion .  
each week. 

Approximately two soundings are made 

Echo - Direct 1 7  1 7  14 
5 

Tota l  23 24 19 
Support 6 -- 7 -  

LRC 8 
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Number of Personnel 
1962 1963 1964 - 

The Echo program is  designed t o  develop long-l ived i n f l a t a b l e  s t r u c t u r e s  
capable f o r  use as r e f  l ec t ing - su r face  pass ive  comunica t ions  s a t e l l i t e s .  
Langley's p a r t  i n  the  Echo program is  payload development; and procurement. 

XNDUSTRLAL AIl,ICATIONS Direct - 3 3 
1 

T o t a l  - 4 4 
- Support -I_ 1 -  

The prog:rtun a t  Langley involves  the  continuous monitoring of Langley 
work f o r  indus t ; r ia l  a p p l i c a t i o n s ,  and t h e  documentation and d isseminat ion  of 
information on innovat ions wi th  p o t e n t i a l  i n d u s t r i a l  a p p l i c a t i o n s  t o  NASA 
Headquarters i n  the  form of w r i t t e n ,  photographic,  o r  e x h i b i t  mater ia l .  

GEOPHYSICS A$.l ASTRONOMY 

I n t e r n a t s n a l  sa te l l i tes  Di rec t  - 25 25 - 10 
T o t a l  - 35 35 
Support -- 10 - 

This  prclject i s  a j o i n t  I ta l ian-U.  S. e f f o r t  t o  p lace  an I t a l i a n  space- 
c r a f t  i n t o  o r b i t  t o  perform measurements of atmospheric and ionospher ic  
c h a r a c t e r i s t i c s  i n  an  e q u a t o r i a l  l o c a t i o n  using a Scout vehicle .  The objec- 
t i v e s  a r e  t o  provide: Shot Put sounding rocke t s  and t r a i n i n g  e f f o r t ,  includ- 
ing veh ic l e  and range opera t ion ,  fo r  t he  prototype t e s t i n g  of the  s p a c e c r a f t ;  
Scout launch crew and range opera t ion  t r a i n i n g ,  inc luding  Wallops Isl ,and 
equipment; and the  Scout veh ic l e s ,  support ing s e r v i c e s ,  technical. conisulta- 
t i o n  and o v e r a l l  supe rv i s ion  f o r  range v a l i d a t i o n  and a c t u a l  launchings from 
the  overseas  loca t ion .  Langley has p r o j e c t  r e s p o n s i b i l i t y  f o r  al.1 s a l : e l l i t e ,  
veh ic l e ,  ,and range coord ina t ion  a c t i v i t i e s .  

LAUNCH VEHICC,E-DEVEJAPMENT 

Opera t i l 2g l  support  Direct 50 58 85 
34 

T o t a l  70 81 119 
Support 20 -- 23 - 

This  program w i l l  provide ope ra t iona l  support  f o r  a l l  programs w i n g  the  
Scout launch vehicle. This  support  w i l l  inc lude  s e r v i c e s  such as product 
improvement iand f a i l u r e  a n a l y s i s ,  maintenance of f i e l d  test  equipment,, 
a n a l y s i s  and s t u d i e s  of recommended uses ,  pecu l i a r  items, and range l i a i s o n  
support. I n  a d d i t i o n ,  Langley has r e s p o n s i b i l i t y  f o r  procuring a l l  Scout 
veh ic l e s  used b:y t he  Department of Defense, t he  Atomic Energy Commissj on, 
and NASA. 
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Number of Personnel 
1962 1963 1964 - 

Scout dejd.opment Direct 50 12 - 
Tota l  70 1 7  - Support 20 -- 5 :  

Langley's p a r t  of t h i s  program w i l l  be  completed i n  f i s c a l  year  1963. 

SPACE VEHICLE: SIiSTEMS 

Supporti.rig research  and technology Direct 782 8 17 8 63 
Support 567 587 628 
Tota l  1,349 1,404 1,491 

Space veh ic l e  systems r e sea rch  and technology comprises a major e f f o r t  
a t  Langley. E:ffort extends from the  s tudy of advanced space vehic le  c m -  
cep t s  through aerothermodynamics, and loads and s t r u c t u r e s  t o  the  d e f i n i t i o n  
of space vehic le  des ign  cri teria.  

Advanced cclncepts s t u d i e s  are devoted t o  fou r  major areas: manned 
o r b i t i n g  space l a b o r a t o r i e s ,  advanced e a r t h  o r  o r b i t  t r a n s p o r t a t i o n  systems 
using recoverable  veh ic l e s ,  and manned and unmanned p lane tary  missions,  
Aerothermodynamics research  and technology f o r  both spacec ra f t  and lauinch 
veh ic l e s  covers  speed regimes from the  low subsonic  t o  45,000 f e e t  p e r  second 
and grea te r .  Loads and s t r u c t u r e s  e f f o r t  i s  devoted t o  the  s tudy of space 
veh ic l e  requirements and responses  t o  extreme environmental  cond i t ions ,  such 
as high-energy r a d i a t i o n ,  meteoroid impact, hard vacuum, and zero-gravi ty .  
Space veh ic l e  des ign  cr i ter ia  work inc ludes  t h e  compilat ion,  c o r r e l a t i m ,  
and assessment of s t a t e -o f - the -a r t  research  and technology and the  prepara- 
t i o n ,  documentation and updating of gene ra l  des ign  cr i ter ia ,  s t anda rds ,  and 
b a s i c  guide l ines .  

This research and technology i s  c a r r i e d  out  both a n a l y t i c a l l y  and 
experimental ly  t o  de f ine  problems and t o  f i n d  and eva lua te  promising so lu-  
t ions .  Unique f a c i l i t i e s ,  both i n  ope ra t ion  and under cons t ruc t ion ,  w i l l  be 
used t o  accomplish work a t  Langley. Work i s  c a r r i e d  on predominantly in- 
house and is  supplemented by s e l e c t e d  out-of-house con tac t s  wi th  I Jn ivers i t ies ,  
nonprof i t  groups and industry.  

---- Scout reientry h e a t i n g  Direct 50 so 52 
38 Support 

T o t a l  86 86 90 
36 -- 36 - 

The ob jec t ive  of t h i s  p r o j e c t ,  f o r  which Langley has  r e s p o n s i b i l i t y ,  
i s  t o  obta:in d a t a  on r e e n t r y  hea t ing ,  dynamics and communications prob:l.ems 
during a c t u a l  f l i g h t  tests a t  speed and a l t i t u d e  regimes where the re  w:i.11 be 
s i g n i f i c a n t  r ea l -gas  e f f e c t s  on the  var ious  phenomena inves t iga ted .  
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Number of Personnel 
1962 1963 1964 - 

FIRE - Direc t  60 !I 0 84 
Support %5 61 
To ta l  103 1.55 145 

43 -- 

This  prcltiect w i l l  i n v e s t i g a t e  the  r e e n t r y  environment a t  luner  r e e n t r y  
speed. 
ho t  a i r  radia.nce, materials response,  and r a d i o  blackout  e f f e c t s .  

Emphasis: w i l l  be placed on t h e  de te rmina t ion  of t o t a l  h e a t  t r a n s f e r ,  

Advanced FIRE Di rec t  - - 19 - 13 Support 
To ta l  - .. 3 2  

-- - 

This  prcl: e c . t  i s  intended t o  determine the  aerodynamic hea t ing  environ- 
ment a s soc ia t ed  with a p lane tary  r e e n t r y  v e l o c i t y ,  and t o  s tudy r e l a t e d  
counnunication.s tilackout and m a t e r i a l s  behavior problems. The s i g n i f i c a n t  
b e n e f i t s  t o  be dierived from t h i s  f l i g h t  r e sea rch  apply d i r e c t l y  t o  a l l  
manned and unmanned v e h i c l e s  requi red  t o  surv ive  a t  super-escape r e e n t r y  
v e l o c i t i e s .  The: d a t a  w i l l  be c o r r e l a t e d  with d a t a  produced i n  ground 
f a c i l i t i e s  and wi th  advanced a n a l y t i c a l  p r e d i c t i o n  methods. This  p r o j e c t  is  
an  ex tens ion  c i f  Pro jec t  FIRE. 

Scout- launched meteoroid s a t e l l i t e s  D i rec t  16 19 7 
5 Support 1 2  -- 14 - 

Tota l  28 :3 3 12 

---- 

The o b j e c t i v e  of these  s a t e l l i t e s  is  to  supply s t a t i s t i c a l l y  s i g n i f i c a n t  
des ign  in fo rnu t ion  on the micrometeoroid hazard t o  s p a c e c r a f t ,  t o  ob ta in  an  
experimental  c:oniparison of the  r e l a t i v e  r e s i s t a n c e  t o  pene t r a t ion  of aluminum 
and s t e e l  when used as spacec ra f t  materials, t o  determine meteoroid mass as 
a function. of impact r a t e  by the  use of impact d e t e c t o r s ,  and t o  provide a 
f l i g h t  test o f i  at Langley developed mylar capac i to r  d e t e c t o r  which shows g r e a t  
promise as a micrometeoroid sensor. 

Saturn-l+Eiched meteoroid experiments D i rec t  - 11 11 
Support - -- 7 -  7 
T o t a l  - 18 18 

Langley aril.l work wi th  Marshall  Space F l i g h t  Center ,  which hias genera l  
p r o j e c t  r e spor t s ib i l i t y ,  i n  t he  area of sensor  development for these  advanced 
meteoroid f l i g h t s .  

Space vel&: l e  recovery  Direct - - 10 - - 7 Support -- - 
Tota l  - - 1 7  
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Number of Personnel - 1962 1963 1964 

This  p r o j e c t  is  designed t o  i n v e s t i g a t e  p o t e n t i a l  aerodynamic shapes f o r  
booster  recover:y, o r  f o r  spacec ra f t  con f igu ra t ions  which w i l l  lead t o  b e t t e r  
c o n t r o l  withfin the atmosphere a t  low speeds. 

.. 30 - - 20 Support 
T o t a l  50 

S e c o n d a r ~ s n v i r  onment a1 experiments Direct - 
-- - - I 

Langley * w i l l  have r e s p o n s i b i l i t y  f o r  t he  des ign ,  development and 
i n t e g r a t i o n  of  experiments on materials, s t r u c t u r e s ,  and components t o  be 
flown as second#ary, n o n i n t e r f e r r i n g  experiments on o t h e r  NASA f l i g h t  p r o j e c t s  
o r  a s  prixnar:y experiments on small launch vehic les .  

Small spase veh ic l e  f l i g h t  
experiments 

Direct 55 61 54 
45 - 41 Support 39 - 

T o t a l  94 106 95 

This category encompasses s e v e r a l  p ro j ec t s .  P ro jec t  T r a i l b l a z e r  i s  
designed t o  (obtain measurements from the  ground of t he  o p t i c a l  r a d i a t i o n  and 
r ada r  backsca t t e r  c h a r a c t e r i s t i c s  of bodies  r e e n t e r i n g  the  atmosphere a t  
b a l l i s t i c  m i s s i l e  speeds. 

The meteoroid pene t r a t ion  probe i s  designed t o  i n v e s t i g a t e  such f a c t o r s  
as the  or:igin,  d i s t r i b u t i o n ,  mass, v e l o c i t y ,  and d e n s i t y  of meteoroidti. The 
pa rag l ide r  test v e h i c l e  w i l l  be boosted t o  700,000 f e e t  and w i l l  r ecord  the  
depth of meteoroid pene t r a t ion  i n  f ixed  s t e p s  as w e l l  as the  number oL 
impacts. 

The metieoroid s imula t ion  experiment w i l l  use rocket-powered, a r t i f i c i a l  
meteor r e e n t r i e s  i n  order  t o  c a l i b r a t e  t h e  accumulated o p t i c a l  and r ada r  
d a t a  co l lec t ' ed  on n a t u r a l  meteors,  and t o  q u a l i f y  e x i s t i n g  t h e o r i e s  011: 

formulate  new theory f o r  high-speed r e e n t r i e s .  

The wind-shear measurements p r o j e c t  is  t o  provide knowledge on the  wind- 
shear  c h a r a c t e r i s t i c s  experienced by v e r t i c a l l y  r i s i n g  vehic les .  The know- 
ledge gained i s  aimed pr imar i ly  a t  measurements of t he  wind p r o f i l e  cliarac- 
t e r i s t i c s  fo r  use i n  connect ion wi th  boos te r  response problems. Measurements 
a r e  p re sen t ly  being taken a t  t h e  A t l a n t i c  Missile Range and w i l l  begir ,~ a t  
the  P a c i f i c  Missi le  Range and Wallops S t a t i o n  i n  f i s c a l  yea r s  1963 and 1964. 

ELECTRONIC SYSTEMS 

S u p p o r t i s  r e sea rch  and technology Di rec t  290 309 3 7 7  
Support 2 14 223 2 74 
Tota l  504 53 2 65 1 
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Number of Per,sonnel 
1962 1963 1964 - 

Technol.ogj.ca1 advances w i l l  be sought i n  t h e  areas of guidance systems, 
c o n t r o l  syst:ems, communications, t r ack ing ,  d a t a  a c q u i s i t i o n ,  d a t a  handl ing 
and processj.iig:, and instrumentat ion.  Research w i l l  be conducted t o  o b t a i n  
informati.on on': t he  c a p a b i l i t i e s  of c o n t r o l  systems, p i c t o r i a l  e l e c t r o n i c  
d i s p l a y s  and d i s p l a y  techniques f o r  opt imal  p re sen ta t ion ,  development and 
u t i l i z a t i o n  of automatic  c o n t r o l  systems, advanced c o n t r o l  theory ,  anid 
con t ro l  components technology; communication techniques and components, and 
advanced e1ecti:onic devices ;  t r ack ing  and d a t a  a c q u i s i t i o n  techniques,  
components and advanced e l e c t r o n i c  devices ;  improvements i n  c u r r e n t  ainalog 
and d i g i t a l  techniques and equipment, as w e l l  as t h e  development of computing; 
and programning techniques f o r  t he  s o l u t i o n  of a n a l y t i c a l  and expe r inen ta l  
d a t a  processing problems; and a s t rophys ica l  ins t rumenta t ion  techniques and 
des ign ,  f l i g h t  engineer ing  techniques and ins t rumenta t ion  requi red  t o  measure 
and i n d i c a t e  a s p a c e c r a f t ' s  e l e c t r o n i c  system i n t e g r i t y  and performarice, 
as w e l l  a s  behavior of materials and models i n  s imula tor  f a c i l i t i e s .  

-4-d Small .E Light pro-jec ts Di rec t  13 6 114 43 
31 

T o t a l  23 5 196 74 
Support 99 -- 82 - 

This  cate.gory inc ludes  th ree  pro jec ts .  P r o j e c t  RAM i s  t o  provide f l i g h t  
v e r i f i c a t i o n  of t h e o r e t i c a l  p red ic t ions  f o r  flow f i e l d  i o n i z a t i o n  and 
a s soc ia t ed  e lec t romagnet ic  s i g n a l  loss, t o  s tudy e f f e c t s  of i o n i z a t i o n  on 
antenna performance, t o  measure flow f i e l d  parameters, and t o  develop 
p r a c t i c a l  m t h o d s  of e l imina t ing  the  blackout  problem. 

Progect Scanner is  t o  make d e t a i l e d  measurements, from high a l t i t u d e s ,  
of t he  n a t u r a l  r a d i a t i o n  g r a d i e n t s  which de f ine  the  horizon i n  several 
reg ions  #of t h e  spectrum and t o  relate these  g r a d i e n t s  t o  the  s o l i d  e x t h  
horizon. A secondary o b j e c t i v e  is t o  develop f l i gh t -p roven  hardware f o r  
extended s t a t i s t i c a l  tests. 

P ro jec t  SOCS is t o  determine the  c a p a b i l i t i e s  of t he  NASA-developed 
s o l a r  o r i e n t a t i o n  c o n t r o l  system when used f o r  po in t ing  the  axis of r i g i d  
body toward the  sun;  t o  determine the  c a p a b i l i t i e s  of t he  NASA-developed 
p lane tary  o r i e n t a t i o n  c o n t r o l  systemwhen used f o r  po in t ing  the  a x i s  of a 
r i g i d  body toward the  e a r t h ,  and the  a t t i t u d e - s e n s i n g  c a p a b i l i t x e s  oE t he  
horizon scanner used i n  t h i s  o r i e n t a t i o n  c o n t r o l  system; and t o  deteicmine 
the  c a p a b i l i t i e s  of t he  s o l a r  o r i e n t a t i o n  c o n t r o l  system when used for  po in t -  
ing an  e l a s t i c  body ( e rec t ab le  f l e x i b l e  s o l a r  energy c o l l e c t o r )  toward the  
sun, 

HUMAN FACT(3fdYSTEMS 

Suppor t:ing r e sea rch  and technology Direct 30 32 35 
26 Support 

T o t a l  51 55 61  
23 - 21 -- 
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Number of  Peiesonne 1 
1962 1963 1964 - 

Research i n  human performance and behavior,  and development: of l i f e  
support  systems, are needed t o  determine t h e  human f a c t o r s  problems in  long 
space missions and t o  determine p r a c t i c a l  so lu t ions .  Langley i s  conducting 
r e sea rch  i n  t h e  areas of percept ion,  r e a c t i o n , m d  systems s tud ie s .  These 
i n v e s t i g a t i c n s  include s t u d i e s  of c e r t a i n  phys io log ica l  c h a r a c t e r i s t i c s  of 
t h e  sensory organs of t he  human as w e l l  as the  e f f e c t s  of confinement of a 
mul t ip l e  crew f o r  long durat ions.  I n  a d d i t i o n ,  r e sea rch  is  proposed f o r  
subsequent development of advanced l i f e - s u p p o r t  components and systems, such 
as pressure s u i t s  and back packs, oxygen r egene ra to r s ,  carbon dioxidiz absorb- 
ers, water reclamation systems, and o the r  environmental c o n t r o l  systems. 

CHEMICAL PRDPLLSION 

Suppor t . irg r e sea rch  and technology Direct 70 79 80 
Support 
T o t a l  118 126 13 5 

48 -- 55 47 - 
The obl:lec:tive of t h e  chemical propuls ion program is  t o  develop rocket  

engines of improved performance and r e l i a b i l i t y  t o  support  launch v e h i c l e  
development necessary f o r  take-of f ,  rendezvous techniques,  lunar  o r b i t i n g  
and landing, operations.  Research and development w i l l  be continued i n  aero- 
thermo-chenu.st:ry and h e a t  t r a n s f e r .  Research i s  under way t o  a i d  i n  t he  
development: of f l i g h t - q u a l i f i e d  s o l i d - p r o p e l l a n t  rocke t  motors. New 
promising cmnfigurations w i l l  be evaluated through bu i ld ing  and t e s t i n g  of 
hardware i n  ground f a c i l i t i e s .  Research w i l l  be continued t o  develop 
materials Lor rocke t  motor components and t o  more adequately d e f i n e  those 
fundamental. r e a c t i o n  k i n e t i c s  i n f luenc ing  t h e  combustion c h a r a c t e r i s t i c s  of 
s o l i d  pr'ope Llants. 

Projecls Vector i s  included i n  t h i s  category. The o b j e c t i v e s  of t h i s  
p r o j e c t  arc! t o  advance the  a r t  of rocke t  v e h i c l e  c o n t r o l  system technology, 
and speciflica:lly t o  i n v e s t i g a t e  the c h a r a c t e r i s t i c s  of a n  advanced system 
under f l ig t i :  condi t ions.  System c h a r a c t e r i s t i c s  which w i l l  be s tud ied  
include the  gene ra l  system response t o  e r r o r  s i g n a l s  of va r ious  amplitudes 
and t h e  e f f e c t s  on response of n o n l i n e a r i t i e s  caused by the s i n e  re1 a t i o n  
between c o n t r o l  f o r c e  and c o n t r o l  rocke t  d e f l e c t i o n ,  rate l i m i t a t i o n  of the 
c o n t r o l  r o c c e t  d e f l e c t i o n ,  and backlash i n  the a c t u a t i o n  system. 

SPACE POWEIi 

Suppor t i i n g  r e sea rch  and technology Direct 28 29 33 
24 2 1  - Support 20 - 

T o t a l  48 50 57 
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1962 1963 1964 - 

Sola r  c:ellts and b a t t e r i e s  have been a u s e f u l  means of  providing e lec t r i -  
cal  power t o  ope ra t e  instruments ,  communications, and o t h e r  equipment i n  
space. To nwel: t he  requirements of advanced space v e h i c l e s ,  such as higher 
r e l i a b i l i t y ,  l i g h t e r  weight,  longer l i f e ,  and improved r a d i a t i o n  r e s i s t a n c e ,  
improved energy sources  are needed. This  c e n t e r  i s  cont inuing i n  the develop- 
ment of t:he i:echnology by the e v a l u a t i o n  of components as w e l l  as by u t i l i z -  
i n g  in-house c a p a b i l i t y  t o  provide des ign  guidance. 

AERONAUTICS 

Support in15 r e sea rch  and technology 

Langley hils a cont inuing program of 
t e r i s t i c s  i n  the hypersonic,  supersonic ,  

Direct 42  1 445 483 
Support 309 3 23 350 
T o t a l  730 7 68 833 

r e sea rch  f o r  providing flow charac- 
subsonic,  and t r anson ic  regimes and 

on the e f f e c t s  of t h e  flow on complete a i r c r a f t  con f igu ra t ions  as w e l l  as 
t h e i r  comnponents. I n v e s t i g a t i o n s  are being pursued on a i rc raf t  load:; and 
s t r u c t u r e s  t o  d e f i n e  experimental ly  environmental cond i t ions  which iriipose 
loads on a i r f r ames ,  t h e o r e t i c a l  determinat ions of s t r u c t u r a l  dynamic 
c h a r a c t e r i s t i c s ,  and b a s i c  theory and experimental  d a t a  f o r  des ign  oC e f f i -  
c i e n t  structurles.  Fu r the r ,  b a s i c  r e sea rch  i s  cont inuing i n  a i r - b r e a t h i n g  
propuls ion t o  inc rease  the performance c h a r a c t e r i s t i c s  i n  subsonic a:: w e l l  
as supersonic  and t r anson ic  propuls ion systems. Major o b j e c t i v e s  arc: the  
development of des ign  guidance f o r  advanced c i v i l i a n  and m i l i t a r y  a i r c r a f t .  

Supersjonic t r a n s p o r t  Direct 59 62 64 
Support 
T o t a l  101 107 111 

42 -- 47 45 - 

The Federal  Aviat ion Agency, Department of Defense, and NASA arc! p a r t i c i -  
pa t ing  i n  a j o i n t  r e sea rch  program on an economically competit ive supersonic  
commerci(a1 a i r  t r anspor t .  Langley has  a cont inuing r e s p o n s i b i l i t y  i l l  the 
aerodynamic and s t r u c t u r a l  r e sea rch  a s p e c t s  of t he  p ro jec t .  

Y/STOL a i r c r a f t  Direct 72 77 81 
53 -- 58 Support 

T o t a l  125 13 2 13 9 
55 - 

This  p r o j e c t  c o n s i s t s  of t he  planning, d i r e c t i o n ,  execut ion,  and  evalua-p 
t i o n  of v e r t i c a l  and s h o r t  take-off and landing (V/STOL) a i r c r a f t  reisearch 
and f l i g h t  s t u d i e s  t o  b e t t e r  d e f i n e  and understand V/STOL concepts aind 
c h a r a c t e r i s t i c s ,  and t o  provide t h e  technology f o r  t he  des ign  and development 
of p r a c t i c a l  commerical and m i l i t a r y  V/STOL vehicles .  Major e f f o r t  is 
d i r e c t e d  toward understanding t h e  aerodynamic, s t r u c t u r e s ,  and ope ra t ing  
problems of such a i r c r a f t .  
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TRACKING ANCSATA ACQUISITION 

Supporting r e sea rch  and technology Direct 6 31 33 
Support - 3 -- 9 -  10 
To ta l  9 40 43 

This e f ' f o r t  is  to  develop prel iminary des ign  information arid t echn ica l  
s p e c i f i c a t i c m  f o r  independently s t e e r a b l e  antennas,  t o  e s t a b l i s h  a 
cont inuing rad.ar s igna tu re  r e sea rch  and development e f f o r t ,  and t o  o b t a i n  
an opera t iona l  gene ra l  purpose read-out system f o r  d a t a  recorded on magnetic 
tape  i n  pulse  code modulation form. 

Network ope ra t ion  and equipment Direct - 15 18 

T o t a l  - 24 28 

--- --- and components Support - .- 9 -  lo 

Thi.s gro;lect provides  in-house o p t i c a l  t r ack ing  and d a t a  a c q u i s i t i o n  
support  and. f o r  t he  purchase of necessary equipment and components f o r  
Langley r e e n t r y  f l i g h t  p ro jec t s .  
e f f o r t  an  txacking and d a t a  acqu i s i t i on .  

Phi lco  Corporat ion provides  con t r ac to r  

Fur ther  information on p r o j e c t s  b r i e f l y  descr ibed  above may be found 
i n  Volume ]:I, Research, Development, and Operation. See the  Index t o  
t h a t  v 0 1 . u ~ :  f o r  t he  l o c a t i o n  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

LAUNCH OPERATIONS CENTER 

MISSION : 

The fomier Launch Operations Directorate of Marshall Space Flight 
Center was fornially established as the Launch Operations Center on 
July 1, 1962. :, with the following responsibilities : 

1. To c:ortduct overall planning and supervision of the integration, 
test, checkout and launch of NASA space vehicle systems at the Atlantic 
Missile R.angr! (AMR) and Merritt Island, except for the Mercury and Gemini 
projects . 

2. To provide a central point of contact with the Atlantic Missile 
Range for NASA. 

3 .  To provide support in general, technical, administrative, and 
facilities areas, such as: 

a. Administrative and technical support services (public relations, 
visitor control. services, cormnunity and industrial relations, legal, 
security, pu.i.chasing and contracting, transportation, and financial rranage- 
ment) for all. NASA elements located in the area. 

b. Programing, integrating and meeting user requirements for such 
general purpose facilities as office, warehouse, and maintenance buildings; 
utilities; sirid roads. 

c. Design and construction of all NASA facilities at AMR #and 
Merritt I.slamd to meet users' functional requirements. 

d .  Physical integration of NASA ground support equipment ,at: the 
launch sites; for various space vehicle systems. 

e. Officially representing NASA in coordinating with the Air Force 
matters pertaining to tracking and data acquisition, and in making arrange- 
ments for tracking and data services and support required for operation of 
all NASA act.ivities at AMR. 

LOCATION : 

Launch Operations Center Headquarters, industrial, and launch facilities 
are presently 1.ocated within and adjacent to the Cape Canaveral Missile 
Test Annex i.n Florida, which is situated approximately 50 miles east of 
Orlando and r;outh of Daytona Beach in northeast Brevard County. A portion 
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of the  admin i s t r a t ive  func t ions  are loca ted  wi th in  leased  space i n  thti 
town of Cocoa Beach, approximately 5 m i l e s  south.  

LAND : - 
The A t l a n t i c  Miss i l e  Range a t  Cape Canaveral (excluding P a t r i c k  Air 

Force Base i n s t a l l a t i o n s )  c o n s i s t s  of approximately 15,800 a c r e s ,  of which 
the  Launch Operat ions Center  occupies  350 a c r e s  under permit from the  
A i r  Force. The remainder of t he  Range i s  occupied by the  armed s e r v i c e s  
i n  support  of var ious  weapons systems. 

A t  t he  present  t i m e  an a d d i t i o n a l  87,400 a c r e s  is being procured by 
NASA i n  the  Kerritt I s l and  a r e a  t o  provide the  space necessary f o r  t he  
manned lunar  landing program. 

PLANT VALUE: 

A l a rge  p a r t  of t h e  launch and i n d u s t r i a l  f a c i l i t i e s  u t i l i z e d  by NASA 
are retained. as a p a r t  of t he  real proper ty  of t he  A i r  Force Missile r e s t  
Center. The p l an t  value of .  p roper ty  t o  which NASA does have t i t l e  i s  
$69,206,000, arid inc ludes  c a p i t a l  equipment, work i n  progress ,  and land 
f o r  which payment was made through June 30, 1962. 

SUMMARY OF RXSOURCE S REQUESTED : -- 
1962 1963 1964 

-I 

Number of permanent employe e s 
(end of year)............... 

Personnel cos t s .  .............. 
Operation of i n s t a l l a t i o n .  .... 

Su'btotal.. ............... 
Construct ion program.......... 

333 800 1,200 

$2,998,965 $5,533,000 $11,088,000 
3,403,973 10,300,000 ~,100,000 

$6,402,938 $15,833,000 $37,,188,000 

116,291,400 326,974,400 312,,855,000 

Tota l  i n s t a l l a t i o n  cos t s .  $122,694,338 $342,807,400 $350,043,000 
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LAUNCH OPERATIONS CENTER 
=lSCAL YEAR 1 9 6 4  ESTIMATES 

LOCATION P L A N  
CAPE CANAVERAL MISSILE TEST ANNEX 

ATLANTIC OCEAN 

FACILITIES AUTHORIZED AND UNDER CONS1 RUCTION 

A MODIFICATIONS TO LAUNCH COMPLEX 37 
B MODIFICATIONS TO LAUNCH COMPLEX 34 
C MODIFICATIONS TO LAUNCH COMPLEX 19 
D MODIFICATIONS TO LAUNCH COMPLEX 12 
E LAUNCH COMPLEX 366 
F MODIFICATIONS TO MAB "AF" 
G EXPLOSIVE SAFE ASSEMBLY FACILITY FOR 

UNMANNED SPACECRAFT 
PROPOSED 1964 PROJECTS 

I MODIFICATIONS AND ADDITIONS TO L.1: 37 
2 MODIFICATIONS AND ADDITIONS TO LX 34 
3 BARGE LOCK AND CHANNEL 

SITE OFYYORI( 

. MIAMI 

S I T E  M A P  

cr1=3 
0 tro a w  

M I L t  I 
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

r 
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CAPE CANAVERAL MISSILE TEST ANNEX INDUSTRIAL AREA 
?!- 

B ADDITION TO ENGINEERING 8 LABORATORY 

C ADDITIONS TO ASSEMBLY FACILITY FOR 

z) CENTRAL CONTROL FACILITY 

E ADDITION TO TELEWONE EXCHANGE(CCMTA) 
F UTILITY I N S T I \ I L A T l ~ - E X l ~ # ~ G  

BUILDING 

UNMANNED S P A E C W T  

PROPOSED 1964 PROJECTS 

I IJMVJNED SPACtCHAtT UPERR1 IUNJ 

FACILITY 

1. 

. . . 



9 301 

N 





LAUNCH OPERATIONS CENTER 

F I S C A L  YEAR 1964 ESTIMATES 

LOCATION PLAN 
M E R R I T T  ISLAND INDUSTRIAL AREA 

m 
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LAUNCH OPERATIONS CENTER 
Cocoa Beach, F lo r ida  

A E i i I A i  VIEW - Zlveraii V i e w  of i n d u s t r i a i  Area 
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LAUNCH OPERATIONS CENTER 
C o c o a  Beach, Flo r ida  

AERIAL VIEW - Launch Cornpiex NO. 3? 



LAUNCH OPERATIONS CENTER 
Cocoa Beach, F l o r i d a  
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AERIAL VIEW - Launch Complex No. 36 



STAFF SUMMARY 

GS 15 
GS 14 
OTHERGS 

TOTAL 

NATIONAL A!SROMA:JTICS IdID SPACE Al??AINISTFtATION 
ORGAF!IZATICK ARD STAFFING CHART : 

LklJFJCIi OI'ERATIONS CENTZR 

FY FY FY 
6 2  63 64 

I I 2 .  
2 1  I 
8 9 9' 
II II 12 ' 

i 

RELIABILITY 

FY FY FY 
6 2 6 3 6 4  

G s 5  ' I  I 2 ,  
GS 14 0 I 2 ,  

TOTAL 4 4 8 

nF!k?E r/ nlRFrTnR 

m I 1 1 2 1 2 )  
15 l l l l l l i  

GS 14 ! I I I l I !  
OTHERGS TOTAL* ' 4  ' 4 ' 6 ' 

c\SSoC. DIRECTOR FOR A M  

d -,;"z&.,F";.'# I 

DEVELOPMENT 

AND SERVICES 

mv 

INSTRUMENTATION 
PLANNING 

OFFICE 

WBLC 
RELATIONS 

OFFICE 

LIGHT/ MEDIUM 
SPACE VEHICLE I SYSTEMS OFFICE I 

SUPPORT SECURITY PROCUREMENT 
S E W E S  I /  OFFICE 1 I I I & CONTRACTS I OFFICE OFFICE 

FY FY FY 
€ 2 6 3 6 4  

GS 15 I I 3-. 
GS 15 

OTHERGS 33 ? I 104'~ 2 2  I 
WB 7 13 13 TOTAL 34 54 78 O M E R  GS 44 78 119: 

TOTAL ,41 8,lZ?,' TOTAL 147,81 1123., 

r 
8 
i c- 

FACILITIES 
OFFICE 

,FY FY F Y  
, 6 2 1 6 3 1 6 4  

[FY 
FY FY 

,62 63 641 
GS 15 
GS 14 i o  I I 
OTHER GS 12 I I 

TOTAL 12 2 j3 

1 I SAFETY 

FY FY FY 
62 63 6 4  

TOTAL I 6 8 

HEAVY 
SPACE VEHICLE 

SYSTEMS OFFICE 

NASA TEST 
SUPPORT 
OFFICE 

LEGAL 1 o m c E  

PROGRAM COORD. 
8 MANAGEMENT 

OFFICE 
FY FY FY 
162163164 

TEST CONTROL i OFFICE 

TECH NlCAL 
INFORMATION 

OFFICE 

i LAUNCH SUPPORT i EQUIPMENT OFFICE 

PERSONNEL 1 OFFICE 



RELATION OF INSTALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Personnel 
1962 .- L963 1964 - 

MANNED SPACiCAFT SYSTEMS 

Apo 1 lo- Direct 2 13 19 
21 

Total 5 29 40 
Support 3 .- 16 - 

The Center's Apollo effort encompasses the development and operations 
of launch fctci.lities, support equipment and instrumentation to meet planned 
Apo 1 lo sche clul e s . 
LAUNCH VEHISCLJ AND PROPULSION SYSTEMS 

Launch serations supporting technology Direct 5 9 14 
18 

Total 13 24 32 

--- 
Support 8 --- 15 - 

This project includes the study, definition and solution of problems 
in the area:, of launch techniques, assembly and checkout system:;, aclmstics, 
data reduction., telemetry, tracking and communication which are a responsi- 
bility of NPSP, Launch Operations crews. 

Saturn --. Direct 89 223 343 
Support 142 -- 269 385 
Total 23 1 49 2 728 

Work iwludes the development and operations of launch faciliti~~s, 
support equiprr,ent and instrumentation to meet current Saturn launch 
schedules centered at launch complexes 34 and 37. 

Advanced Saturn --- Direct 14 48 69 
90 Support 2 2 

Total 36 100 159 
- 52 -- - 

Effort includes the development and operations of launch facilities, 
support equipment and instrumentation to meet current Advanced !;aturln 
launch schedules centered at launch complex 39 and the new Merritt Island 
support area. 

Range instrumentation Direct - - 30 - 6 Support - 
Total - - 36 

-- - 

Range instrumentation design, development, modification and prosurement 
are covered here. 
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Number of Pei!:sonnel 
1962 1.963 1 9 6 4  - -- 

Range support  D i rec t  2 3 5 
20 

T o t a l  6 13 25 
Support 4 -- 10 - 

This  p r o j e c t  provides support  of  NASA range ope ra t ions  a t  both t:he 
Merritt I s l and  and Cape Canaveral. 

SYSTEMS ENGINEERING Di rec t  - 6 7 
Support - -- 7 -  8 
T o t a l  - 13 15 

E f f o r t  w i l l  be made t o  p l an  and coord ina te  s i te  l o c a t i o n s ,  f a c i l i t i e s ,  
equipment and ope ra t ions  f o r  Nova-type launch v e h i c l e s  t o  provide f o r  
maximum u t i l i z a t i o n  of e x i s t i n g  and planned f a c i l i t i e s  and equipment 
a s soc ia t ed  with o t h e r  launch v e h i c l e s ,  i n  a manner having minimum efEect  
on o t h e r  v e h i c l e  launch ope ra t ions ,  should a Nova development program 
be approved in t he  future .  

LAUNCH V E H I G E  DEVELOPMENT 

Operational support  Direct 15 49 6 4  

Tota l  32 93  11.8 
Support 17 54 44 - 

This  p r o j e c t  provides f o r  t h e  development, modif icat ion and ope ra t ion  
of launch f a c i l i t i e s ,  launch support  equipment and instrumentat ion t o  meet 
a v a r i e t y  of p r o j e c t s  u s ing  the  Atlas-Agena and Centaur launch veh ic l e s .  

NUCLEAR ROCKET2 

RIFT - Direc t  4 26 22 
25 Support 6 

T o t a l  10 36  47 
- 20 -- 

This p r o j e c t  i nc ludes  i n t e n s i v e  a n a l y t i c a l  s t u d i e s  of t he  f a c i l i t i e s ,  
launch support  equipment and instrumentat ion needed f o r  t h e  RIFT nuc lea r  
s t a g e  p r o j e c t ,  e s p e c i a l l y  t h e  development of maximum r e l i a b i l i t y  chef:kout 
and tes t  methods f o r  both t h e  launch v e h i c l e  and nuc lea r  s tage.  

Further  information on p r o j e c t s  b r i e f l y  descr ibed above may be Eound 
i n  Volume XI, Research, Development, and Operation. See t h e  index t o  t h a t  
volume f o r  t he  l o c a t i o n  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

LEWIS RESEARCH CENTER 

MISS I O N  : 

The pri.mstry mission of t h e  L e w i s  Research Center is r e sea rch  and 
developnlent i n  t h e  areas of advanced propuls ion and space power generat ion.  
This i nc ludes  work on the high-energy chemical, nuc lea r ,  and e lectr ic  rocke t  
engines and on space power systems f o r  convert ing chemical, nuc lea r ,  and 
s o l a r  energy i n t o  e l e c t r i c i t y .  I n  support  of t hese  areas, b a s i c  and app l i ed  
research i s  conducted in-house on materials and metal lurgy;  cryogenic and 
liquid-meta 1. h e a t - t r a n s f e r  f l u i d s  ; pumps and t u r b i n e s ;  combustion processes ,  
p r o p e l l a n t s ,  tankage, i n j e c t o r s ,  chambers, and nozzles;  system c o n t r o l  
dynamics; pI.asmas and magnetohydrodynamics; space meteoroid damage and zero- 
g r a v i t y  e f f e c t s ;  and on t u r b o e l e c t r i c ,  t he rmoe lec t r i ca l ,  and thermionic 
energy-conversion systems. 

The in-house r e sea rch  provides t e c h n i c a l  i npu t  and d i r e c t i o n  t o  r e l a t e d  
c o n t r a c t u a l  development e f f o r t s  f o r  whk h Lewis has managerial  r e s p o n s i b i l i t y .  
For example, L e w i s  maintains t e c h n i c a l  management of NASA c o n t r a c t s  3n 
e l ec t r i c  prclpulsion, nuclear  and s o l a r  t u r b o e l e c t r i c  space power systems, and 
liquid-hydrogen rocke t  technology. 
r e s p o n s i b i l i t y  f o r  t h e  M - 1  engine,  t he  Centaur launch v e h i c l e ,  and &ena 
procurement . 

Lewis a l s o  has  p r o j e c t  management 

Major research t o o l s  and f a c i l i t i e s  a t  Lewis  ( including the  Plum Brook 
S ta t ion )  are designed t o  s imulate  va r ious  f l i g h t  conditions,  and range from 
atmospheric wind tunne l s  t o  l a r g e  space environment f a c i l i t i e s  (or vmuum 
tanks). A l a r g e  60-megawatt thermal r e a c t o r  i s  now a v a i l a b l e  f o r  s tudying 
nuclear  r a d i a t i o n  e f f e c t s  on materials and components. The reac:tor ,simulates 
va r ious  f l u x  l e v e l s  a s soc ia t ed  with s p a c e c r a f t  a p p l i c a t i o n s  of nucle,ir  energJy. 
Other s p e c i a l i z e d  experimental  f a c i l i t i e s  include vacuum electron-beam 
furnaces for  refinement of tungsten,  l iquid-metal  power loops f o r  component 
eva lua t ions ,  a zero-gravi ty  drop tower, chemical-rocket s t a t i c  thrusi: s t a n d s ,  
a full-stall? nonnuclear NERVA s t and  f o r  t he  s tudy of engine c o n t r o l  dynamics, 
and va r ious  cryogenic component r i g s .  

LOCATION: 

Cleveland, Ohio, and Plum Brook, Ohio. The Cleveland p o r t i o n  i s  located 
a t  the  western edge of  Cleveland-Hopkins A i r p o r t ,  about 15 m i l e s  sou1:hwest 
of the c e n t e r  of  Cleveland. The Plum Brook S t a t i o n  is  located about f i v e  
miles south of  t he  c i t y  of Sandusky, on land formerly occupied by the  Army's 
Plum Brook Ordnance Works. The Plum Brook S t a t i o n  i s  about 45 m i ' l e s  w e s t  of 
t he  Cleveland s i t e ,  a one-hour d r i v e  over the Ohio Turnpike. 
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LAND : - 
Clevc!larul Tota l  a r e a  occupied i s  364 a c r e s ,  of which 349 a c r e s  a r e  

owned by the IWSA and 15 a c r e s  are leased from the  Ci ty  of Cleveland f o r  au to  
parking purpo:je:i a t  the Development Engineering Building. 

Plum Brook S t a t i o n  - Tota l  area occupied i s  6,031 ac res ,  of whicki 5,981 
are owned by the NASA and 50 acres are leased from ind iv idua l  owners. 

PLANT VALUE: 

The p lan t  ,value as of June 30, 1962, w a s  $189,555,000, of which  approxi- 
mately $29,000,000 r ep resen t s  f a c i l i t i e s  a t  Plum Brook. 

SUMMARY OF REIZURCES REQUESTED: 

10 64 --- 1962 1963 

Number o f  permanent employees 
(end o f  year) .  ............. 3,678 4,658 5,128 

Personnel costs.............. $27,583,000 $39,645,000 $48,707,000 
Operaticin of i n s t a l l a t i o n . .  .. 17,725,000 14,000,000 17,0,50,000 

Sub1t:ot:al.. ............... $45,308,000 $53,645,000 $65,7 57,000 

Construct ion program.. ....... 1,835,000 43,485,000 25,835,000 

Total i n s  t a l  l a  t ion  costs .  $47,143,000 $97,130,000 .$9 1,592,000 
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F A C I L I T I E S  A U T H O R I Z E D  A N D  U N D E R  C O N S T R U C T B D N  

A. D E V E L O P M E N T  E N G I N E E R I N G  B L I L D I N G  

P R O P O S E D  1964 P R O J E C T S  

LEWIS RESEARCH CENTER 
FISCAL YEAR 1964 ESTIMATES 

I Z E R O  G R A V I T Y  F A C I L I T Y  

3 
4. 
5. 

L. A r l ~ ~ l ~ ~ ~  ut Ink WAC& POWER CHAMBERS 
E L E C T R I C  POWER E Q U I P M E N T  T E S T  F A C I L I T Y  
P R O P U L S I O N  C O M P O N E N T  AND E V A L U A T I O N  FACILITY 
M O D E R N I Z A T I O N  OI T H E  I N S T R U M E N T  R E S E A R C H  
L A B O R A T O R Y  

L O C A T I O N  P L A N  

40 S U B S T A T I O N  "D" 

301 E L i E C T R I C  P R O P U L S I O N  L A B O R A T O R Y  
302 E N E R G Y  C O N V E R S I O N  L A B O R A T O R Y  
303 S U B S T A T I O N  M "  
397 ( F O R M E R  M I T C H E L L  G A R A G E )  

398 391 
415' 

G A T E H O U S E  ( F O R M E R  M I T C H E L L  - W E S T  A R E A  R E S I D E N C E )  

R O C K E T  C O M R T I S T I O N  T A9OP A.TC?.Y 

CaSTINC F A C I L I T I E S  

4 A U T H O R I Z E D  AND U N D E R  C O N S T R U C T I O N  

@ P R O P O S E D  1964 P R O J E C T S  
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LOCATION P L A N  

N 

FACILITIES AUTHORIZED 
AND UNDER CONSTRUCTION 

. L".r_ ""^". .".-. - . r  - . - . . ._. 
B 
C LUNAR PROPULSION RESEARCH FACILITY 
D HYDROGEN HEAT TRANSFER FACILITY 
E 

NUCLEAR ROCKET DYNAMICS AND CONTROLS FACILITY 

MODERMZATION AND RECONDlTlOMNG OF PLUM BROOK 
SERVICE FACILITIES IVARIOUS LOCATIONS) 

PROPOSED 1964 PROJECTS 
I ENGINEERING BUILDING 
2 ADDITION TO THE SPACECRAFT 

PROPULSION RESEARCH FACILITY 

TEST.AND STORAGE BUILDING 
1 E X P E E 3 E N T  45SEUBL'I. 

4 SNA€-8 ASSEMBLY AND SPACECRAFT 
CHECKOUT BUILDING 

FACILITY 
5 PROPELLANT F W W  SYSTEM 

'=\. 

LEGEND 
1030 FIRE W A T E R  TOWER 
2000 REACTOR BUILDHG (OFFICE ETC.) 
2001 R E A C T O R  SERVICLS SUlLDlNG 
2002 REACTOR WATER TOWER 
2003 REACTOR CCQL1NG TOWER 
LO04 REACTORSLUDGE BASINS 

2006 REACTOR SECURITY BUILDING 
zoas REACTOR SUBSTAIION A 

2 0 0 1  XLALTOR IAN HOUSL 
Z O O 8  REACTOR COLD RETENTION BASINS 
2 0 0 9  REACTOR HOT RETENTION BASINS 
LOLO REACTOR EFFLUENT METERING STATION 
2018 2019 WAREHOUSE WAREHOUSE 

3002 ,001 

3001 PLANT PROTECTION BUILDING 
1 3 0 5  MEDICAL SERVICES BUILDING 
?007 PERSONNEL BUILDMG (INACTIVE) 

AIIMINISTRATION HEATING PLANT AND BUILDING ELECTRICAL SHOP .... . . ~~ 

> Y Y J  " A 1 1  """DL 

?0l3 3200 SEWAGE BIG ISLAND PLANT PUMPING STATION 
3201 
3 2 0 2  
3 2 2 5  RYE BEACH PUMPING STATION 
3211 RAILROAD X A L E S  

3 1 3 5  3236 
FUEL GAS HANDLING OIL TANK FACILITY AND PUMP 

,245 FUEL OIL T A W  AND PUMP 

SUBSTATION B (AND POW= PLANT) 
RESERVOIR AND PUMP STATION I1 

3258 WATER TOWER IINACTIVE) 
3 2 7 1  WAREHOUSE 
3272 WAREHOUSE 
SI74 SIUNTENANCE SHOP 
3275 WAREHOUSE 
3277 327b GARAGE WAREHOUSE 

3 2 7 9  3278 CAR4C-E WAREHOUSE 

3288 DOMESTIC WATER TOWER 
1291 WAREHOUSE 
1292 WAREHOUSE 
3302 AIR COMPRESSOR BUILDING 
3310 PUMP HOUSE [INACTIVE) 
3 3 1 3  WAREHOUSE 
3314 WAREHOUSE 
3350 ROCKET P U M P  LABORATORY 
3351 ROCKET TURBO-PUMP LABORATORY 
3352 ROCKET TURBINE LABORATORY 
3353 ROCKET SYSTEMS DYNAMICS L A B  
3 3 5 4  ROCKET SYSTEMS HYDRAULICS LAB 
3355 
3356 

ROCKET TURBINE AND PUMP PILOT L A B  
CENTRAL CONTROL AND DATA BUILDING 

3357 3358 
3 3 5 9  ALTITUDE ROCKET TEST FACILITY 
3501 
3502 RESERVOIR AND PUMPING STATION NO. 2 
3 5 2 0  WAREHOUSE 

FLUORINE ROCKET SYSTEMS P U M P  LABORATORY LAB. --(PORTABLE RIGS) 

SUBSTATION C (AND POWER PLANT) 

?805 TRUCK SCALE 
3813 WAREHOUSE 

EXISTING FACILITIES 

AUTHORIZED AND UNDER CONSTRUCTlON 

~~ PROPOSED 1 9 6 4  PROJECTS 

0 1000 2000' 3000' 4000 
3 

SCALE 
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LEWIS RESEARCH CENTER 
Sandusky , Ohio 

AERIAL VIEW - NASA Plum Brook S t a t i o n  
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LEWIS RESEARCH CENTER 
Sandusky, Ohio 

1 .  C'YNAMICS STAND 2 .  HYDRAULICS LABORATORY 
3 .  CENTRA. CONTROL 4 .  HYDROGEN PUMP 5 .  FLUORINE PUMP 

6 .  ALTITUDE ROCKET T E S T  FACILITY 7 .  REACTOR FACILITY 

AERIAL VIEW - NASA Plum Brook S t a t i o n  
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NAl lONAL AERONAUIICS AND SPACE ADMINISlRAl ION 
~ . r . r u , z r r , ~ u  ,*U" $ ' * " ' U ~  <"!,DT : 

LEWIS RESEARCH CENTER 

STAFFING S W Y  

62  63 6 4  _ _ _  
Excep ted  32 37 37 
GS-15 118 190  208 
GS-14 180 269 300 
O t h e r  GS 1845  2427 2708 

1503 1735  1875  WB 

T o t a l  3678 4658  5128 

--- 

I DIRECTOR 

6 2  6 3  64 RESOURCES PLANNING OFFICE 

DIRECTOR 

6 2  6 3  64 

Excep ted  2 4 4 

- - -  RESOURCES PLANNING OFFICE 

62 63 64 

Excep ted  1 1 1 

O t h e r  2s 1 1 1 

_ - -  
GS-14 

O t h e r  A c 2 
7 g 10 

T o t a l  5 10 10  I 

Excep ted  
GS-14 

O t h e r  GS - - - T o t a l  

T o t a l  5 10 10  

I 
I 

OFFICE OF ASSOCIATE OFFICE OF ASSOCIATE 
DIRECTOR FOR RESEARCH 

62  6 3  6 4  _ _ _  
DIRECTOR FOR ADMINISTRATION 

62  6 3  64 

crcepreo I I 1 

- - _  
I O t h e r  GS 2 

PLANS AN0 PROGRAMS 62  63 64 AND PROGRAMS 62  6 3  64 - - -  
Excep ted  -- -- -- 

l T o t a 1  I T o t a l  ] T o t a l  

8 8 1  

T o t a l  26 30 3 4  

I CHEMISTRY AND ENERGY I CONVERSION DIVISION 
ROCKET SYSTEMS DIVISION 

GS-?L 
O t h e r  GS 2 43 51 
T o t a l  34 4 5  53 

OFFICE OF RELIABILITY AND 

GS-15 4 4  
GS-14 5 8 7 
O t h e r  GS 8 8 
T o t a l  15 51 70 

PERSONNEL DIVISION 

62  6 3  64 

GS-15 1 1 1 
GS-14 _ _  _ _  _ _  
O t h e r  GS 2 64 
T o t a l  6 0  6 5  7 4  

_ _ _  
PIIulT SERVICES DIVISION 

4::::: -; -; -;I 
O t h e r  GS 36 36 3 6  

IExCeOted 1 1 I I 1" E 
T o t a l  

REACTOR DIVISION T o t a l  116  136  148  ACCOUWING AND AUDIT 
DIVISION TEST INSTALLATIONS 

DIVISION 

6 2  63 6 4  

GS-14 -- 1 1 
O t h e r  GS 353 3 392 3 445 3 
WB 

T o t a l  356 796 669 

- - -  

- - -  
I SYSTEELS ENGINEERING AND 

REQUIREMEmS DIVISION 

62  6 3  6 4  - - -  I ELECTROMGNETIC 
PROPULSION DIVISION 

d G S - 1 5  -- - -  -- I 

O t h e r  GS 12 94 I T o t a l  59 1 4  95 
I E x c e D t e d  1 2 2 I Excep ted  

1 : l; I GS-15 4 
GS-14 9 17 22 
O t h e r  GS 9 61 21 ENGINEERING DIVISION 

ADMINISTRATIVE SERVICES 
DIVISION 

1 2  1 2  

T o t a l  2 5  35 37 

- - -  

I T o t a l  104  115 1 2 0  I 1 FACILITIES OPERATIONS I DIVISION 
T o t a l  62  87  110  

OFFICE OF PROJECT 
K4NAGEMEhT 

~~~ 

MATERIAL AND STRUCTURES 
DIVISION 

GS-15 
GS-14 1 7  23  24  
O t h e r  GS 112 112 122 
T o t a l  142  152  165  

GS-15 1 1 1 
GS-14 1 1 1 

I 445  539 

T o t a l  411 547 516 

Excep ted  4 5 

O t h e r  GS 97  382 413  

ADMINISTRATION DIVISION 

GS-14 
O t h e r  GS 
WB 

T o t a l  1 8  28 43 

- - -  

T o t a l  130 463  500 

EVALUATION DIVISION 

FABRICATION DIVISION 

6 2  6 3  6 4  

GS-15 1 1 1 
GS-14 1 1 1 
O t h e r  GS 25  25  26 
WB Zor, 21_5 265 

T o t a l  231  262 293 

- - -  I 1NSTRLX:JT AND COMPLTINC 
DIVISION 1 

GS-14 

- - _  
T o t a l  132 184  200 

i E x c e p t e d  GS-15 
l; 2; 2; 1 

65-14 21  36 43 

FACILITIES 

GS-15 
GS-14 
O t h e r  GS I ..I GS-14 1 2  1 7  

O t h e r  GS 167  177  Lk: I 
1 W B  81 3 I l o t h e r  GS 185 219 247 

ENGINEERING DESIGN 
DIVISION n TECHNICAL INFORMATION 

DIVISION 

1 1 1  

I T o t a l  227 284 321  1 
T o t a l  210 295 311 

4 GS-15 
G S - I 4  
O t h e r  G S  153  154 167 

FLUID SYSTEMS COMPONENTS - -. . - - - - . 
I " I . I . , * Y R  I 

02 
m r( 

GS-15 
GS-14 1 9  24 26  
O t h e r  GS 90 2 2 
T o t a l  124 142  148  

6 FACILITIES ENGINEERING 
nIvIsInN 

6 2  63 64 

E x c e p t e d  1 1 1 
GS-15 4 4 5 
GS-14 8 8 9 
O t h e r  GS 74 80  9 1  

T o t a l  87  9 3  106  

- _ -  
m 
W 

, 
0 

NUCLEAR REACTOR DIVISION 

GS-15 11 1 9  20 
GS-14 11 1 6  1 7  
O t h e r  G S  2 2 & 
T o t a l  9 3  115 122 

v 
m 
m 
,+ 
t- 
W 
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RELATION OF IJ~CALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Pers,onnel 
1964 1962 1963 - 

LAUNCH VEHICISEWD PROPULSION SYSTEMS 

M-1 engine Di rec t  - 57 96 - 99 Support 
T o t a l  - 123 195 

-- 66 - 
The p ro jec t  management r e s p o n s i b i l i t y  f o r  M - 1  engine development w a s  

t r a n s f e r r e d  t o  Lewis  from Marshall  Space F l i g h t  Center on October 15, 1962. 
Work is  proceding on the  des ign  of t he  gas  gene ra to r ,  t h r u s t  chamber, inc lud-  
ing  wedge chamber t e s t i n g ,  and o t h e r  components. S ingle-s tage  centr iEuga1 
pump des igns  f o r  t h e  f u e l  and o x i d i z e r  pump are 80 percent  completed. 
t he  cu r ren t  engine requirements and l imi t ed  growth c a p a b i l i t y  of the  icentrif- 
uga l  pump was considered,  i t  was decided t h a t  a n  ax ia l  pump w a s  needed f o r  
t he  M-1. 
prope l l an t  u.t:il.ization systems and engine conf igura t ions .  

When 

Designs are i n  progress  f o r  t he  axial LH2 pump, ox id i ze r  t u rb ine ,  

A t echn ica l  review of t he  e n t i r e  program r e s u l t e d  i n  des ign  concept 
changes such as axial  flow f u e l  pump, cons ide ra t ion  of side-gas  i n j e c t i o n  
f o r  t h r u s t  vec to r  c o n t r o l ,  and increased  nominal engine r a t ing .  Some 
lengthening of the  o r i g i n a l  program i s  a n t i c i p a t e d ,  and the  Aerojet-G:eneral 
Corporation :is presen t ly  redes igning  the  engine where needed. 
s tudy r e p o r t s  by var ious  L e w i s  a c t i o n  groups have guided the  program. 
s t u d i e s  w i l l  cont inue i n  some areas through t h e  e a r l y  p a r t  of the  program. 

In-house 
These 

INDUSTRIAL AWJLICATIONS 2 2 3 Direct 
Support 6 -- 5 -  5 
T o t a l  8 7 8 

The Lewis ac t iv i t ies  i n  t h i s  area are concerned wi th  innovat ion i d e n t i f i -  
c a t i o n  and d isseminat ion ,  inc luding  r ecogn i t ion  of improvements i n  products ,  
p rocesses ,  techniques,  or devices ,  a r i s i n g  from the  NASA program. 

GEOPHYS ICs ANI) ASTRONOMY 

-- SoundinLrocke t s Direct - 2 2 

T o t a l  - 7 7 
Support - -- 5 -  5 

Lewis e f f o r t  i n  t h i s  area is p a r t  of t he  NASA aeronomy program. Lewis 
supports  bench-scale s t u d i e s ,  payload development and procurement, and d a t a  
reduct ion  .md repor t ing .  
a t  70 KM ai: n igh t  by L e w i s  s c i e n t i s t s  using a NIKE-Cajun launched from 
Wallops 1sI.ancl. 
results of this  experiment have provided the  f i r s t  conc lus ive  evidence t h a t  
atomic hydrogen i s  present  at t h a t  a l t i t u d e .  (Normally hydrogen occurs  as a 

During the  p a s t  year  ozone w a s  success fu l ly  r e l eased  

This  cloud was observed by phototubes i n  the  rocket .  The 
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Number of Personnel 
1962 1963 1964 - 

molecule of t.wo atoms. When s i n g l e  atoms occur no t  bound toge ther  i n  a 
molecule, t h a t  hydrogen i s  r e f e r r e d  t o  as atomic hydrogen.) These f l i g h t s  
w i l l  continu.€:. 

LAUNCH VEHICz& DEVELOPMENT 

---- Cent.aur development Direct - L60 166 
L49 18 9 Support 

To ta l  - 309 3 55 
- -- 

The Cen1:aur p r o j e c t  management r e s p o n s i b i l i t y  was t r a n s f e r r e d  from 
Marshall  Space F l i g h t  Center t o  Lewis  on October 15, 1962. The t r a n s f e r  was 
a f f e c t e d  t o  ;illtow Marshall  t o  concent ra te  i t s  e f f o r t s  on l a rge  man-ra ted 
launch vehic: Lea and t o  br ing  t h e  L e w i s  research  and development experience 
wi th  high-energy systems t o  bear  on the  Centaur problem, s ince  CentaLr i s  
the  f i r s t :  laimch veh ic l e  t o  use l i q u i d  hydrogen i n  i t s  upper s tage.  Since 
t h a t  time L e w i s  has  conducted a n  ex tens ive  review of the  problems anc r equ i r e -  
ments of the  pro jec t .  Lewis  i s  working with the  prime c o n t r a c t o r ,  General 
Dynamics/Aslxonautics, t o  a s su re  success fu l  development of t he  vehic le .  

Opei:at&:,al support  Direct - 108 176 
54 - 87 Support - -I_ 

Tota l  - 162 263 

This program w i l l  provide ope ra t iona l  support  f o r  a l l  programs using 
ope ra t iona l  Centaur and Atlas-Agena launch vehic les .  
include s e r v i c e s  such as product improvement and f a i l u r e  a n a l y s i s ,  a n a l y s i s  
and s t u d i e s  of recommended uses ,  and range l i a i s o n  support .  This program 
a l s o  includces the t echn ica l  monitoring of t h e  procurement of ope ra t iona l  
vehic les .  I n  t h i s  regard ,  t echn ica l  personnel  superv ise  requi red  des ign  
modification and perform necessary l i a i s o n  t o  i n s u r e  launch veh ic l e  
compat ib i l i ty  with the  many scheduled s a t e l l i t e  and space probe miss ions. 

This  suppcr t  w:i.ll 

SPACE VEHICLESYSTEMS 

Supporting r e sea rch  and technology Direct 80 93 101 
Support 220 233 252 
To ta l  300 3 26 3 53 

Lewis  conducts space veh ic l e  research  i n  the  areas of advanced concepts ,  
aerothermodynamics, loads and s t r u c t u r e s ,  environmental  f a c t o r s  and design 
c r i te r ia .  Eoth in-house and c o n t r a c t  research  w i l l  be conducted t o  i n v e s t i -  
g a t e ,  a n a l y t i c a l l y  and experimental ly ,  p r o b l e m  and t h e i r  s o l u t i o n  i n  t hese  
areas. Major e f f o r t  i n  f i s c a l  yea r  1964 w i l l  be devoted t o  study of  space 
veh ic l e  environmental f a c t o r s  such as meteoroid hazards ,  f h i d  behavior i n  
zero-gravi ty  f i e l d s ,  vacuum and r a d i a t i o n  e f f e c t s ,  temperature m n t r o l ,  
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Number of Persc!nnel 
1962 1963 1964 - 

and t o  study the  launch v e h i c l e  loads and s t r u c t u r e s .  

Small S p i l E  veh ic l e  f l i g h t  experiments Direct 12 18 20 
35 Support 33 - 30 

To ta l  45 48 55 
- 

L e w i s  i s  conducting a s tudy of t he  problems encountered i n  handliiig 
cryogenic p r o p e l l a n t s ,  e s p e c i a l l y  l i q u i d  hydrogen, i n  space v e h i c l e s  i n  a 
zero-gravi ty  environment. The experiments w i l l  c o n s i s t  of scale nlodel,s o f  
space v e h i c l e  systems (such as p r o p e l l a n t  tanks) which are sub jec t ed  t o  
simulated ope ra t ing  environment and cond i t ions  (such as r a d i a n t  h e a t  source,  
vent ing ope ra t ions ,  and f u e l  t r a n s f e r  ope ra t ions )  while i n  a ze ro -g rav i ty  
s t a t e ,  obtained by f i r i n g  t h e  experiment i n t o  a b a l l i s t i c  t r a j e c t o r y  by a 
rocke t  booster.  Supporting s t u d i e s  are conducted i n  the L e w i s  drop tolaer 
and a i r p l a n e  zero-gravi ty  f a c i l i t i e s  and t h e  behavior of  t he  systt,  'ms a t  
normal g r a v i t y  is observed f o r  comparison. Several  rocke t  v e h i c l e s  a r e  being 
used such as tihe Aerobee, a pod on A t l a s ,  and t h e  WASP, a s o l i d  p r o p e l l a n t  
veh ic l e  being developed by L e w i s .  

The xesu:Ltz; of t he  experiments t o  d a t e  have provided v e r i f i c a t i o n  of t h e  
i n t e r f a c e  con:Sigurations obtained i n  drop tower s t u d i e s  and have provided 
considerable  :insight i n t o  the  e f f e c t  of  zero-gravi ty  on t h e  h e a t  t r a n s f e r  
c h a r a c t e r i s t i c s  to l i q u i d  hydrogen over a range of r e l a t i v e l y  high f l u x  
rates. Irrfoi:inartion on the  e f f e c t  of low f l u x  rates, of tank f i l l i n g  sind of 
tank s i z e  on the h e a t  t r a n s f e r  c h a r a c t e r i s t i c s  i s  needed t o  complete t h i s  
p a r t  of the :i tudy. 
and o t h e r s  a ix  >planned which should complete t h i s  p a r t  of t he  study. The 
experiments w i t l n  i n t e r f a c e  c o n t r o l  geometries i nd ica t ed  success fu l  perform- 
ance of t hese  dlevices and more experiments are contemplated i n  connection 
wi th  vent ing,  f u e l  t r a n s f e r ,  and f l u i d  and v e h i c l e  dynamics s tud ie s .  

Experiments s tudying these  e f f e c t s  are being conducted 

ELECTRONIC S'YSTEMS 

S u p p o r t i s  r e sea rch  and technology Direct 36 38 40 
100 

T D t a l  13 5 13 2 140 
Support 99 -- 94 - 

L e w i s  i s ,  conducting r e sea rch  on guidance systems, c o n t r o l  systems, 
communications, d a t a  handling and processing,  and instrumentat ion.  

Lewis, i n  i t s  r o l e  as the  NASA t e c h n i c a l  manager o f  several space veh ic l e  
p r o j e c t s  (SE:ELT,, SNAP-8, SNAP-8 f l i g h t  eva lua t ion  and Centaur),  w'hich r e q u i r e  
unique and p rec i se  guidance systems, w i l l  pursue advanced r e sea rch  t o  develop 
and t o  acqu i r e  the  needed components and system t e s t i n g  equipment and 
a n a l y s i s  techniques. Newly developed and/or novel guidance system cclmponents 
and s u b s y s t e m  w i l l  be procured and evaluated i n  f i s c a l  yea r  1964 t o  d e t e r -  
mine the  f e a s i b i l i t y  and d e s i r a b i l i t y  of modifying e x i s t i n g  systems clr sub- 
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s t i t u t i n g  new systems. 

I n  f i s c a l  year  1964 a c a p a b i l i t y  f o r  t e s t i n g  and eva lua t ing  e x i s t i n g  
c o n t r o l  components and systems, and f o r  explor ing  new developments i n  (control 
theory,  c o n t r c l  concepts and advanced components w i l l  be e s t a b l i s h e d  a t  
Lewis. 

The t e c h n i c a l  goa l s  of t he  L e w i s  research  program i n  comunica t ions  a r e  
t o  e x t r a c t  concepts and t h e o r i e s  app l i cab le  t o  r e sea rch  d a t a  t ransmiss ion ,  
t o  devise  the  necessary hardware components to  demonstrate t he  f e a s i b i l i t y  of 
a p a r t i c u l a r  apFlroach, and t o  apply  these  t o  the  in-house propuls ion  and 
power genera t ion  r e sea rch  programs. Current  major e f f o r t  is  being devoted 
t o  e s t a b l i s h i n g  a h i g h - s t a b i l i t y  r a d i o  frequency l i n k  t o  i n v e s t i g a t e  t h e  
synchroniza t ion  problem i n  pulse-code modulated, h i g h - s e r i a l - r a t e  da t a .  

Lewis is '  i n v e s t i g a t i n g  means f o r  reducing space probe and sacel l i te  
power consumF1t:ion. I n  a d d i t i o n ,  techniques of encoding and condensing the  
information ~ ~ r - i c n -  t o  t ransmiss ion  a r e  being developed t o  make the  most 
e f f i c i e n t  use. of t r a n s m i t t e r  power. The des ign  and cons t ruc t ion  of a proto- 
t y p e  low-power:, low-voltage input  mul t ip lexer  began i n  f i s c a l  year  1963. I n  
f i s c a l  year  1.964 c o n t r a c t s  w i l l  be i ssued  i n  support  of in-house research  i n  
t h i s  a r e a  ancl f o r  cons t ruc t ion  of a d i g i t a l  computer wi th  very l o w  pover 
requirements for: probe and s a t e l l i t e  app l i ca t ions .  

The inst:irurnentation work a t  Lewis  inc ludes  the  measurement of phys ica l  
v a r i a b l e s  under high and low pressures  and temperatures  i n  a wide range of 
app l i ca t ions .  System and environmental p re s su res  of advanced propuls lon  
systems range from the  u l t ra - low vacuum of space t o  several thousand pounds 
per square inch,, Temperatures i n  advanced propuls ion  and  power s y s t e m  vary 
from near abs(3liite ze ro  t o  10,OOO°C. 
range of prob leins inc lude  l i q u i d  hydrogen, chemical rocke t  f u e l s  and o x i d i z e r s ,  
plasmas i n  e.Lectric propuls ion and power, and l i q u i d  and vapor a l k a l i  metals  
for space power genera t ing  systems. A l a r g e  po r t ion  of f i s c a l  year  1964 work 
w i l l  be r e se i~ rc l i  i n  instruments  f o r  use i n  programs involving high-vacuum 
technology. Other i n v e s t i g a t i o n s  w i l l  inc lude  devices  t o  measure Low fo rces  
such as those  which p r e v a i l  i n  e l e c t r i c  propuls ion systems and p r e c i s e  
measurement of the temperatures of cryogenic f l u i d s .  

System f l u i d s  t h a t  i n d i c a t e  the  wide 

NUCLEAR-ELECTRIC SYSTEMS 

Support&% research  and technology Direct 272 3 04 3 18 
Support 686 67 5 707 
Tota l  958 979 1,025 

Lewis e f f o r t  i n  t h i s  a r e a  inc ludes  work i n  the  e l e c t r o s t a t i c : ,  e l e c t r o -  
thermal,  e lec t romagnet ic  and small engine technology areas. The spec . i f i c  
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t echn ica l  g o a h  of the  e f f o r t  are t o  develop advanced n u c l e a r - e l e c t r i c  space 
power systems $ [ e l e c t r i c a l  powers i n  t h e  range of t e n t h s  t o  t e n s  of megawatts) 
capable of rel.:iable ope ra t ion  f o r  long per iods  of t i m e  (months t o  years;). I n  
order  t o  acxornp1:ish these  goa l s ,  ex t ens ive  a n a l y t i c a l  and experimental  pro- 
grams both in-house and under c o n t r a c t  are being conducted. 

S p e c i f i c a l l y ,  cons iderable  e f f o r t  is underway i n  the  areas of  boi l  ing 
and condensing hea t - re  j e c t i o n  systems, turbomachinery, bear ings ,  and sc a l s ,  
materials a l l o y  development, material p r o p e r t i e s ,  material cor ros ion  arid 
thermionic emitter research.  

m P - 8  development Direct 63 60 64 
Support 150 120 124 
Tota l  2 13 18 0 188 

Lewis has  been de lega ted  p r o j e c t  management r e s p o n s i b i l i t i e s  f o r  t he  
SNAP-8 e l e c t r i c a l  genera t ing  system. I n  add i t ion ,  var ious  d i v i s i o n s  01: t he  
Center a r e  providing t echn ica l  support  t o  t he  SNAP-8 p r o j e c t  i n  the arcas of 
f l u i d  dynamic c h a r a c t e r i s t i c s  i n  a zero-gravi ty  environment, power-conversion 
system componlent performance dynamics, r a d i a t i o n  damage of SNAP-8 e1ecr':ricaL 
components, and r e l i a b i l i t y  and q u a l i t y  assurance.  

SNAP-8 f&l.ht eva lua t ion  Direct 2 9 14 
Support 1.2 - 1 7  
To ta l  8 2! 1 31 

6 -- 

A f l i g h t  eva lua t ion  program i s  planned t o  support  the  development of 
t he  SNAP-8 n u c l e a r - e l e c t r i c  power genera t ing  system. It w i l l  be t e s t e d  i n  
a n  o r b i t a l  space environment f o r  an  extended per iod of t i m e  (10,000 ho ' i rs) ,  
acqui r ing  the  necessary ope ra t iona l  d a t a  t o  perform an  eva lua t ion  of tile 
system. Other support  programs, such as b a l l i s t i c  sho t s ,  nuclear aspeicts, 
hazards s t u d i e s ,  and long-range R&D may be requi red  as p a r t  of the  o v e r a l l  
f l i g h t  eva lua t ion  program. 

Present  planning is  f o r  c o n t r a c t  award of t a s k  area s t u d i e s ,  prel iminary 
t e s t c r a f t  design., and development of a f l i g h t  test program i n  the f irst  
q u a r t e r  of 19613. Hardware development, i n t e g r a t i o n ,  f l i g h t  test iznd 
eva lua t ion  w i 1 . 1  be i n i t i a t e d  upon t h e  completion of t h e  f i r s t  con t r ac t s .  

MECCA. 
-9 

Direct - 3 3 
Support - -- 7 -  7 
T o t a l  - 10 10 

The deve.1.opment of r e l i a b l e  and e f f i c i e n t  nuclear- turbogenerator  power 
conversion systems depends on obta in ing  des ign  c r i t e r i a  on the hea t  t r a n s f e r ,  
p ressure  drop,,  and dynamic behavior c h a r a c t e r i s t i c s  of v a r i a b l e  q u a l i t y  two- 
phase flows of working f l u i d s  i n  a hea t  exchanger under zero-gravi ty  and space 
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environmental  condi t ions .  
t i c s ,  wi th  par t:ic:ular emphasis on a p p l i c a t i o n  t o  the  SNAP-8 system. 

Lewis  w i l l  experimental ly  d e f i n e  such c h a r a c t e r i s -  

Spec ia l ly  designed experimental  equipment and ins t rumenta t ion  w i l l  be 
combined i n t o  payloads s u i t a b l e  f o r  adapt ing  to  small s o l i d  rocke t  WASP 
boosters .  These payloads w i l l  inc lude  s i n g l e  and mul t i tube  conf igura t ions .  
The payload, wi.l.1 be launched from Wallops I s l a n d  on a b a l l i s t i c  t r a j e c t o r y  
and se1ecte.d port:ions of t he  record ing  equipment used i n  the  experiment w i l l  
be recovered a t  t he  end of t he  f l i g h t .  Se lec ted  zero-g experiments w i l l  a l s o  
be conducted wi th  the  AJ-2 a i r p l a n e  s t a t i o n e d  a t  the  L e w i s  Research Center. 

E le c tr i c - 2 3 ;  i n e  deve lopme n t  p r o j e c t s  Direct 8 14  14 
14 Support 

Tot81 18 28 28  
10 -- 14 - 

The 
p r o j e c t s  
of l a r g e  

The 
t h r u s t e r  
s c hedu le  

ekec1::cic engine development p r o j e c t  i s  comprised of th ree  sepa ra t e  
as fol lows:  (I) development of l a r g e  ion  engines ,  (2) development 
a r c  .jet engines ,  and (3) development of small a r c  and ion .jet:,*. 

o b j e c t i v e  of t h e  L e w i s  e f f o r t  i n  t h i s  program i s  t o  develop e l e c t r i c  
s y s t e m  which a r e  e f f i c i e n t ,  r e l i a b l e  and mission-ready on a t i m e  
compatible wi th  the  development of e l e c t r i c  power genera t ing  systems. 

A t  t he  present  t i m e ,  the  main goa l  i s  t o  evolve the  des ign  concepts necessary 
t o  ob ta in  high e f f i c i e n c y  f o r  t hese  systems. I n  t h i s  phase of the worl,;, the  
advanced techniques and new concepts being evolved under the  r e sea rch  program 
and research  and technology c o n t r a c t s  are being used t o  improve the pei-form- 
ance of the  t h r u s t e r  systems. An important  p a r t  of t h i s  p r o j e c t  is t o  provide 
f l i g h t  systems fo r  the  SERT pro jec t .  

Space e l e c t r i c  rocke t  test  (SERT) Direct 31 32 32 

T o t a l  87 82 8 2  
Support 56 so 50 -- 

The SERT p r o j e c t  was i n i t i a t e d  t o  advance t h e  e l e c t r i c  propuLsion s t a t e -  
o f - t h e - a r t  by conducting e l e c t r i c  propuls ion  experimental  i n v e s t i g a t i o n s  i n  
the  environment of space. A t  p re sen t ,  a l l  e l e c t r i c  propuls ion  experimental  
i n v e s t i g a t i o n s  have taken p lace  i n  vacuum chambers. The SERT f l i g h t  picogram 
i s  subdivided i n t o  th ree  phases: e lectr ic  engine f e a s i b i l i t y ,  s p e c i f i c  
e l e c t r i c  engine development, and e l e c t r i c  engine app l i ca t ion .  L e w i s  p x s o n -  
ne1 w i l l  work on a l l  phases of t h i s  p ro jec t .  

NUCLEAR ROCKEZS 

Support i r c r e s e a r c h  and technology Di rec t  167 246 267 
Support 463 5134 6 14 
T o t a l  63 0 830 88 1 
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L e w i s  i s  support ing t h e  development of f e a s i b l e ,  r e l i a b l e ,  and high- 
power nuclear  rocke t  v e h i c l e s  i n  t h e  areas of nuclear  rocke t  react:or r e sea rch  
and nuclear  rocke t  engine systems des ign  and development. 

I n  the area of nuclear  rocke t  r e a c t o r  r e sea rch ,  des ign  s t u d i e s  of 
advanced concepts are being conducted t o  determine new problem areas and 
performance estimates. S p e c i f i c  r e sea rch  i n  t h i s  area, devoted t o  work on 
materials, s h i e l d i n g ,  and neu t ron ic s  des ign  and development has been c,srried 
on in-house a t  L e w i s  i n  f i s c a l  yea r s  1962 and 1963. I n  f i s c a l  year  19tj4 
e f f o r t  w i l l  continue i n  these  areas, and i n  a d d i t i o n ,  work w i l l  be c a r r i e d  
on toward the experimental  v e r i f i c a t i o n  of such advanced concepts as t h e  
maximum power d e n s i t y  capable from metall ic fueled r e a c t o r s ,  the f e a s i b i l i t y  
of heterogeneous r e a c t o r s ,  and the minimum f e a s i b i l i t y  of gaseous core 
r e a c t o r s .  

nozzle,  and 

NERVA - 
rleactor s t a r t - u p  problems, 

Research e f f o r t  a t  L e w i s  i n  t he  area of nuclear  rocke t  engine. systems 
design has belen and w i l l  continue t o  be devoted t o  turbopump, bear ing,  seal ,  

and t o  hydrogen tank design. 

Direct 20 2.7 27 
67 Support 

T o t a l  7 5  94 94 
55 -- 67 - 

Lewis  s conducting va r ious  exper 
of NERVA. A simulated nuclear  r o c k e t ,  

ments and ana lyses  i n  d i r e c t  support  
including nozzle,  r e a c t o r  co re ,  

turbopump, and bottom of p r o p e l l a n t  tank i s  being assembled f o r  t e s t s  of  
s t a r t - u p  and control.  A c a l i b r a t i o n  of t he  pump performance wi th  c a v i t a t i o n  
w i l l  be made. I n  another  experiment, t he  dynamic performance of t h e  actua- 
t o r s ,  t o  be used f o r  c o n t r o l ,  w i l l  be  determined while  t h e  a c t u a t o r  i s  i n  
t h e  Plum Brook r e a c t o r  experiencing r a d i a t i o n  similar t o  t h a t  expected on the 
NERVA engine. 

The v i o l e n t  f l u c t u a t i o n  i n  t h e  flow of hydrogen i n t o  the  r e f l e c t o r  
during s t a r t - u p  ;must be suppressed o r  a t  least minimized. Experimental. work 
a t  Lewis  w i l l  e s t a b l i s h  s t a b i l i t y  boundaries,  degree of f l u c t u a t i o n  expected 
when uns t ab le ,  and poss ib l e  dangerous nuclear  t r a n s i e n t s  induced i n  tht! 
r eac to r .  

RIFT - Direct 15 30 32 
75 Support 

T o t a l  56 103 107 
7 3  7 41 - 

Lewis is  and w i l l  cont inue t o  assist Marshall  Space F l i g h t  Center with 
S tud ie s  of r a d i a t i o n  hea t ing  of support ing r e s s a r c h  and technology e f f o r t .  

t he  p rope l l an t ,  i n s u l a t i o n  of RIFT p r o p e l l a n t  tanks,and the  e f f e c t s  of  
r a d i a t i o n ,  vacuum and space temperatures on bear ings,  seals and l u b r i c a n t s  
w i l l  be conducted i n  ground f a c i l i t i e s .  Experiments on small tanks heated 
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by in f r a - r ed  r a d i a t i o n  d i s p l a y  c i r c u l a t i o n  and s t r a t i f i c a t i o n  p a t t e r n s  t h a t  
d i f f e r  from the  c i r c u l a t i o n  model gene ra l ly  assumed t o  e x i s t ,  and hence 
t h e  e f f e c t  o.E nuclear  r a d i a t i o n  on tank pressure  and weight may be i n  e r r o r .  
Larger s c a l e  experiments with in f r a - r ed  o r  o the r  s a f e  r a d i a t i o n  w i l l  he 
conducted a t  Lewis. 
be made in f i s c a l  year 1964 i n  con t inua t ion  of a con t r ac t ed  program s1:arted 
i n  f i s c a l  yeiar 1963. 

Experiments on tank hea t ing  by r e a c t o r  r a d i a t i o n  w i l l  

CHEMICAL PROP UL S ION 

Support i.. research  and technology Direct 1 7  2 185 202 
Support 473 44 1 47 3 
To ta l  645 626 675 

Lewis  eEfo r t  i n  t h i s  program extends from in-house s t u d i e s  of advanced 

Even though s i g n i f i c a n t  in-house e f f o r t  i s  devoted 

In-house r e sea rch  has been and w i l l  cont inue t o  be devoted l:o the  

concepts to b a s i c  and appl ied  r e sea rch  on both l i q u i d  and s o l i d  propu:l.sion 
systems and components. 
t o  s o l i d  propuls ion  r e sea rch ,  major e f f o r t  is  devoted t o  l i q u i d  propu;l.sion 
systems. 
s t u d y  of :such problems as pumps, seals, bear ings ,  nozz les ,  f u e l  combixiations, 
and f u e l  tank f a b r i c a t i o n  problems. 

SPACE POWER 

S u p p o r t k g  r e sea rch  and technology . Direc t  95 137 148 
Support 254 2 93 311 
To ta l  349 430 459 

Lewis  work i n  t h i s  a r e a  extends from advanced conceptual  s t u d i e s  
through rc?~eiircln on and development of advanced s o l a r  power and chemical 
power genc?raltiorn systems. 

Theoi:etL:aL s t u d i e s  c a r r i e d  on in-house a t  Lewis  are designed t o  
i n v e s t i g a t e ,  both a n a l y t i c a l l y  and exper imenta l ly , such  novel  concepts  f o r  
power general: ion a s  magnetohydrodynamics using two-phase flow, r ad io - i so tope  
genera t ion  of high vol tages  through be ta- ray  capture  and fused s a l t  ttiermo- 
e l e c  t r i c  i t y  . 

E f f o r t  a t  L e w i s  has been and w i l l  cont inue t o  be devoted t o  r e sea rch  on 
and development of devices  such as s o l a r  c e l l s ,  s o l a r  thermionic devices  and 
dynamic s o l a r  power genera t ion  systems t o  convert  s o l a r  energy i n t o  ustable 
e l e c t r i c  powe:c Eor spacec ra f t  use. Lewis  i s  working c l o s e l y  wi th  i n d u s t r i a l  
con t r ac to r s  who are developing advanced chemical power genera t ion  systems. 
Examples of these  developments a r e  the  hydrogen-oxygen combustion engj ne 
being developed by Vickers,  a s o l i d  e l e c t r o l y t e  f u e l  c e l l  being developed by 
Astropower I n c . ,  a thermally r egene ra t ive  system being developed by the 
Al l i son  DFvir;ioii of General Motors, and o thers .  L e w i s  e f f o r t  i n  fisceil  year  
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1964 w i l l .  be devoted t o  an  e v a l u a t i o n  of t hese  and o t h e r  systems and in -  
house r e sea rch  e f f o r t s  t o  complement i n d u s t r i a l  work. 

AERONAUTICS 

Support:iing r e sea rch  and technology Di rec t  27 28 29 
73 

T o t a l  102 98 102 
Support 75 -- 70 - 

The Lewis e f f o r t  i n  t h i s  area c o n s i s t s  of work on a i r c r a f t  aerod,ynamics, 
a i r -b rea th ing  propuls ion,  and a i r c r a f t  opera t ing  problems. A i r c r a f t  aero-  
dynamics e f f o r t  i s  devoted t o  the  ope ra t ion  of wind tunnels  f o r  outsi.de 
groups,  such ais the  armed se rv ices .  

The Lewis a i r - b r e a t h i n g  propuls ion  e f f o r t  is planned t o  improve the  
s ta te  of fundamental knowledge i n  the  hypersonic  reg ion  t o  permit eva lua t ion  
and possible: development of high-speed a i r -b rea th ing  systems. 
and small-s(:i~le experimental  work w i l l  be  c a r r i e d  ou t  in-house i n  f is ical  
year  1964. 

Both zi.nalytica1 

Supers(:*: t r a n s p o r t  D i rec t  13 18 20 
50 Sueport  - 36 -- 

T o t a l  49 63 70 
45 - 

L e w i s  w.Ll:L be conducting in-house s t u d i e s  t o  provide t e c h n i c a l  riiupport 
i n  t he  a r e a s  o.E engine performance ana lyses ,  bear ings  and lub r i can t s , ,  and 
a l l o y  eva lua t ion  and s e l e c t i o n  c r i t e r i a .  

Fur ther  information on p r o j e c t s  b r i e f l y  descr ibed  above may be  Sound 
i n  Volume I;[, Research, Development, and Operation. See the  Index t c i  t h a t  
volume f o r  rrlie l o c a t i o n  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

MANNED SPACECRAFT CENTER 

MISSION : 

The Manned Spacecraf t  Center has  as i t s  primary mission the development 
of spacecraft:  f o r  manned space f l i g h t  programs and the  conduct of manned 
f l i g h t  opera t ions .  The Center w a s  e s t a b l i s h e d  dur ing  1962, having previously 
been located a t  the  Langley Research Center as t h e  Space Task Group. The 
Center i s  now car ry ing  ou t  four  major space research  and exp lo ra t ion  €ilro- 
j ec t s  : 

Mercury - 'The na t ion ' s  f i r s t  manned space f l i g h t  program involvirig 
s u b o r b i t a l  and o r b i t a l  f l i g h t s  culminat ing i n  the  successfu l  accom- 
plishment of t he  s i x  o r b i t  f l i g h t  of October, 1962. 
i s  being completed i n  f i s c a l  yea r  1963. 

This  projecr: 

One-day mission - A series of f l i g h t  missions us ing  a modified 
Mercury ca.psule with increased  c a p a b i l i t y  of e igh teen  o r b i t s ,  
t o  demc'nstxate manned o r b i t a l  f l i g h t s  of one-day durat ion.  
Except for a small e f f o r t  in f i s c a l  year  1964, t h i s  p r o j e c t  
w i l l .  be completed t h i s  year .  

Gemini .. A s e r i e s  of f l i g h t  missions using a two-man capsule  
of improved des ign  t o  demonstrate rendezvous and docking 
techniq>Je:; i n  o r b i t ,  and a g r e a t e r  degree of maneuverabi l i ty  
both in space and i n  landing. 

Apollo - A series of f l i g h t  missions us ing  an  e n t i r e l y  new 
three-man spacec ra f t  of modular concept capable  of space 
f l i g h t  i n  e a r t h  and lunar  o r b i t s  t o  culminate i n  a manned 
lunar  landing,  using a lunar  excurs ion  module, and r e tu rn .  

The Center ' s  mission f u r t h e r  embraces a n  engineer ing,  development and 
opera t ions  c a p a b i l i t y  t o  support  t hese  p r o j e c t s  and t o  genera te  the  know- 
ledge requi.i-ecl t o  advance the  technology of space and manned spacec ra f t  
development:. Engineering and development e f f o r t s  focus on the conception 
and impl.em:iztation of a program of appl ied  research  and development i n  the  
a r e a s  of SI ) i iCs  r e sea rch ,  space physics ,  l i f e  systems, and tes t  and evalua- 
t ion .  Spec i f i c  r e s p o n s i b i l i t i e s  inc lude :  

The conduct of s tudy,  a n a l y s i s  and systems eva lua t ion  of 
prese'nt  and advanced p r o j e c t s ,  i d e n t i f y i n g  requi red  systems 
c a p a b i l i t i e s ,  performance, load,  and environmental  aspec ts  
of t he  mission, 
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The conduct: of advanced r e sea rch  i n  the  b i o l o g i c a l ,  biomedical 
and aeromedical a spec t s  of  manned space f l i g h t  with emphasis 
on l i f e  support  systems and crew equipment requi red  i n  support  
of manned :Elight missions,  

Mainten;rnce of a comprehensive t echn ica l  knowledge of the  
concept:j, des igns  and performance of spacec ra f t  systems 
through the conduct of necessary development, test  and 
eva lua t ion  programs. 

Conduct of a program of appl ied  research  i n t o  t h e  problems of 
t he  Lun,ar and space environments, acqui r ing  b a s i c  phys ica l  
d a t a  an13 knowledge t h a t  bear  upon the  s a f e  performance of 
manned space f l i g h t  missions.  

The support ing opera t ions  a c t i v i t i e s  inc lude  r e s p o n s i b i l i t y  f o r :  

The p repa ra t ion  of spacec ra f t  fo r  f l i g h t ,  t h e  i n t e g r a t i o n  
of spacec ra f t  and boos ter  dur ing  f l i g h t  p repa ra t ions ,  the  
spacec ra f t  during launch, and spacec ra f t  handl ing a f t e r  
recovery . 
The p1.anning and supe rv i s ion  of f l i g h t  opera t ions ,  inc luding  
cal.c:ul.ation of missioq t r a j e c t o r i e s ,  development and opera- 
t i o n  of f l i g h t  c o n t r o l  cen te r s ,  and development of equipment 
and techniques fo r  recovery opera t ions .  

The s e l e c t i o n  of  a s t r o n a u t s  and t r a i n i n g  of a s t ronau t  
crzws,, 

A p'rogram covering medical a spec t s  of f l i g h t  operat ions.  

The s t a f f  inc ludes  expe r t s  from a l l  f i e l d s  of t h e  ae ronau t i ca l  and 
space sc iences  as w e l l  as numerous technic ians  and s p e c i a l i s t s  engagcd i n  the 
support ing roles of procurement, personnel ,  f a c i l i t i e s  management anti o the r  
admin i s t r a t ive  serv ices .  

LOCATION : 

Manned Spacecraf t  Center is  loca ted  on Road 528, two mi les  east  of t h e  
town of Webster. The s i te  i s  approximately 20 m i l e s  sou theas t  of downtown 
Houston, 25 m i l e s  northwest of Galveston and 20 m i l e s  southwest of Baytown. 
Primary access  t o  the  s i te  is by the  Gulf Freeway (U.S. 75) and Road 528. 
Two o the r  secclndary highways, S t a t e  3 and 146, a l s o  provide access from the  
north and the  south v i a  Road 528. A p o r t i o n  of the s i te  l ies on the  shores  
of Clear Lake which provides  access  by water t o  Galveston Bay and thence t o  
the  1ntracoast:al  Canal and the  Gulf of Mexico. Two r a i l r o a d s  s e r v i c e  the  
genera l  a r e a s  i n  which the s i t e  is located.  The Galveston, Houston and 
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Henderson Rai:.road passes  through Webster on the  w e s t  and the  Southern, Pacif-  
i c ,  Texas and New Orleans Rai l road through Seabrook t o  the  east. Galveston 
and Houston both o f f e r  excellent deep water p o r t s  and s e r v i c e  t o  a l l  p o r t s  
of the  world. A i r l i n e  s e r v i c e  i s  a v a i l a b l e  wi th  most major a i r l i n e  companies 
o r  connecting; l i n e s .  E l l i ng ton  A i r  Force Base, seven m i l e s  t o  t he  northwest,  
provides  adecltia 1:e m i  li t a r y  landing f a c i l i t i e s  . 
LAND : - 

Total. area occupied i s  1600 acres. This  land was acquired by twcl 
conveyances, one of 600 acres and t h e  o t h e r  of 1020 acres less 20 a c r e s  with- 
i n  the area reserved f o r  mineral  r i g h t s  by the  Humble O i l  Company. T h e  t o t a l  
area w i l l  be owned by NASA. The property is sub jec t  t o  easements t o  the  
Houston Natural  Gas Company, Harris County and the  S t a t e  of Texas. 

PLANT, VALUE: 

The planr: value of the  Manned 
w a s  $16,13 1,000,. 

Spacecraf t  Center as of June 30, 1562, 

SUMMARY OF REJjOlJRCES REQUESTED: 

Number o.E permanent employees 
(end o . E  year )  .............. 

Personne 1 cos ts . .  ............ 
Operation of i n s t a l l a t i o n . .  .. 

Sub 1: (3 t a I. ................ 
Construc t i on  program. ........ 

Tot i i  I :ins t a 1 l a  t ion  c os t s . 

1,620 3,196 3,980 

$11,565,840 $26,454,000 $38,361,000 
12,271,160 23,700,000 -32,9(10,000 

$23,837,000 $50,154,000 $ 7  .1,26l,OOO 

66,688,600 45,282,700 -37,736,000 

$90,525,600 $95,436,700 $108,9517,000 
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M A N N E D  S P A C E C R A F T  C E N T E R  
F I S C A L  Y E A R  1964 ESTIMATES 

\ L O C A T I O N  PLAN 

'\ 

LEFEWO 
WILDINGS EXISTIW OR W D t R  CO~ITRACT 

WILDINGS f ISCAL YEAR lw63 PROGRAM 

BUILDINGS FISCAL Y E A R  1964 PROGRAM 

PARRING LOTS a FISCAL Y E A R  I 9 6 4  CROGAM - FLEXIDLE PAVEMLNT SURFACE ROADS F Y - 6 4  

STABILIZED ~ G G R L G A T L  SURFACL ROADS F Y - 6 4  

UTILI  DOR E XISTING M UNDER CONTRACT 

UTlLlDOR FISCAL YEAR l Y 6 4  M O G A Y  
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RELATION OF -- INSTALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of l?ersonne t, 
1964 -" 19 62 -,- 1963 - 

MANNED SPACESRAFT SYSTEMS 

Suppoi: t i ng  research  and technology Direct 80 147 18 7 
9 4. Support 47 -,. 8 1. 

T o t a l  127 228 28 1 
-. 

Work ~ 1 . 1 1 .  be conducted on r e sea rch ,  engineer ing,  and technologica l  
development r e l a t e d  t o  advanced manned spacec ra f t  systems and components, 
manned spacec ra f t  s t r u c t u r e s  and materials, s p e c i a l  s c i e n t i f i c  equipment f o r  
manned spacec ra f t ,  and t o  f l i g h t  opera t ions  methods and systems. These 
personnel a r e  respons ib le  f o r  the  conduct of in-house e f f o r t  and the monitor-. 
i ng 
and 
f o r  

of study and component c o n t r a c t s  f o r  f u t u r e  manned spacec ra f t  miiisions, 
provide the  Center with knowledge of sc ience  and technology nece.;sary 
the  development of new manned spacec ra f t  components and subsysterns. 

Gemini Direct 150 474 909 
Support 8 9  - 259 - 466 
To ta l  23 9 733 1,375 

Continuing development and i n i t i a l  ope ra t ion  of the  Gemini two-man 
spacecraf ' t  system r e q u i r e s  a s i g n i f i c a n t  personnel i nc rease  i n  1964. I n  
a d d i t i o n  t o  the  major i ty  working a t  the  Center i n  planning, monitoring 
con t r ac t  eff  orf:, and t e s t i n g  spacec ra f t  components, t he  Center maintains  
people a t  the McDonne11 p l a n t  and a t  NASA's Launch Operat ions Center.  Gemini 
personnel a l s o  coord ina te  wi th  the  A i r  Force and Marshall  Space P l i g h t  Center 
on the  development and modi f ica t ion  of the  T i t a n  I1 launch veh ic l e ,  and 
wi th  Lewis  Research Center on t h e  Agena s tage .  

D i rec t  301 835 1,363 
Support 217 461 701  
To ta l  518 1,296 2,064 

Apollo 

A s ign iE ican t  i nc rease  i n  Center personnel working on the  Apollo three-  
man spacec ra f t  w i l l  occur during 1964 as prototype modules are launchcld with 
L i t t l e  Joe 11: boos te rs  and b o i l e r p l a t e  spacec ra f t  are flown on Sa turn  develop- 
mental launch vehicles .  Most Apollo personnel w i l l  be loca ted  a t  the Center ,  
involved i n  mi.saion planning, c o n t r a c t  monitoring, t e s t i n g ,  and coordinat ion.  
A number of Apo1.10 personnel w i l l  be loca ted  a t  the  North American Avia t ion  
p l a n t  a t  Diowney, C a l i f o r n i a ,  f o r  d i r e c t  monitoring and coord ina t ion  on the  
Apollo s p a c e c r a f t  and the command and s e r v i c e  module. 
w i l l  perform a similar func t ion  a t  the  Grurmnan A i r c r a f t  Corporat ion plsnt: 
a t  Bethpage, Long I s l and  f o r  t he  lunar  excurs ion  module. The Center w i l l  
a l s o  have a number of personnel loca ted  a t  the  White Sands Missile Range, 

Other Apollo personnel 
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Number of Personnel, 
1962 x!. 1964 - -. 

New Mexico,, t o  support  f l i g h t s  of prototype modules on L i t t l e  Joe I1  and 
tests of Apo1:Lo propuls ion un i t s .  
t he  Launch Operations Center t o  suppor t  t h e  Apollo miss ions ,  while  o t h e r s  
w i l l  moriitoi: t h e  Sa turn  launch veh ic l e  development c a r r i e d  on a t  Marshall  
Space F1.ighr: Center t o  in su re  system compa t ib i l i t y ,  Las t ly ,  coordiniation 
w i l l  be performed wi th  the  Of f i ce  of Tracking and Data Acquis i t ion  t o  pro- 
v ide  t racking , ,  t e lemet ry ,  and recovery suppor t  f o r  Apollo f l i g h t s .  

Addi t iona l  personnel  w i l l  be locelted a t  

Mer cury - Direct 373 1 6  - - 
-I 

9 
-I 

Support 22 1 
T o t a l  594 25 - 

Effo r t  on t he  success fu l  Mercury manned s p a c e c r a f t  developinent and 
f l i g h t s  will .  be completed i n  1963 with  the  f i n a l  d a t a  r educ t ion  and docu- 
mentation cciming t o  an  end. 

One -day. miss i o n  -- Direc t  47 468 6 

T o t a l  7 5  7 24 l o  
Support - 28 -,- 2 56 4 

E f f o r t  on. t he  One-day mission p r o j e c t  w i l l  be completed dur ing  1964. 

AEROSPACE MEDICINE Direct 4 1  83 110 
55 Support 

To ta l  65 128 165 
45 - 24 - 

This  p r o j e c t  provides  medical support  f o r  t h e  Gemini and Apollo mission,:; 
and f o r  the development of aerospace medicine techniques and technology 
necessary f o r  f u t u r e  manned missions.  These personnel  w i l l  a l s o  conduct 
r e sea rch  on l i f e - suppor t  and p r o t e c t i o n  systems and w i l l  monitor research  
under cont rac t .  F i n a l l y ,  they w i l l  eva lua te  and monitor the medical a s p e c t s  
of t he  Gemini and Apollo f l i g h t s  p r i o r  t o  the  f l i g h t s ,  and from the Launch 
Operations Center and from the  t r ack ing  and d a t a  a c q u i s i t i o n  s i t e s  dur ing  
the  missions.  

SYSTEMS ENGI NE.SRING Di rec t  - 37 37 

T o t a l  40 40 
Support - - - 3 -  3 - 

Studies  and ana lyses  of a manned o r b i t a l  space s t a t i o n  w i l l  be conducted 
with these  personnel.  

INDUSTRIAL 1L?p1; ICATI ONS Di rec t  2 3 3 

This  ef:Eoi:t covers t he  Cen te r ' s  p a r t i c i p a t i o n  i n  NASA's program t o  
i d e n t i f y  and disseminate  t o  the  i n d u s t r i a l  community information on new 
systems, methods, or  developments which arise from the  c i v i l  space program. 
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Number of Personnel 
1962 1963 1964 - 

SPACE VEHICUSYSTEMS 

Support:j.q; r e sea rch  and technology Direct - 1 7 
- - 3 Support 

T o t a l  - 1 10 .- - 

Manned Spiacecraft Center e f f o r t  i n  t h i s  program i s  to monitor research  
and technology c o n t r a c t s  i n  the  areas of advanced concepts ,  Spacecraf t  aero- 
thermodynamics, spacec ra f t  loads and s t r u c t u r e s ,  space v e h i c l e  envi rmmenta l  
f a c t o r s ,  and space veh ic l e  des ign  c r i t e r i a .  

ELECTRONIC SYSTEMS 

Supportinp research  and technology Direct - 4 7 
Support - - 2 -  4 - 6 11 T o t a l  

Manned Spacecraf t  Center monitors  r e sea rch  and technology c o n t r a c t s  i n  
the  areas of g,uidance systems, c o n t r o l  systems, communications, d a t a  handl ing 
and processing,, and instrumentat ion.  

HUMAN FACTC5S;YSTEMS 

Suppor1:irig r e sea rch  and technology Direct - 8 8 
4 4 -. Support -I* 

T o t a l  - 12 12 
- 

Effort: i n  t h i s  area w i l l  be devoted c h i e f l y  t o  l i f e  support  and pro tec-  
t i v e  systems, and human research.  
w i l l  be sup.plcmented by s e l e c t e d  in-house work. 

The e f f o r t  w i l l  be l a r g e l y  by coriitract arid 

TRACKING AND-DATA ACQUISITION 

Support i r  Di rec t  - .>. B 
:t Support - 

Total .. I , .  9 
-- -.. 

Center personnel w i l l  c a r r y  ou t  in-house s t u d i e s  and monitor engineer ing  
s tudy c o n t r a c t s  r e l a t i n g  t o  proposed modi f ica t ions ,  improvements, aiid addi-  
t i o n s  t o  t h e  manned f l i g h t  network. 
spacec ra f t  mission t r ack ing  and d a t a  a c q u i s i t i o n  requirements are coordinated 
wi th  the  m j o r  e f f o r t s  of t he  Of f i ce  of Tracking and Data Acquisi t ion.  

Center personnel  i n su re  t h a t  manned 

Furth.er information on p r o j e c t s  b r i e f l y  descr ibed  above may be found i n  
Volume 11, Research, Development, and Operation. 
f o r  t he  l o c a t i o n  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  

See t h e  Index t o  t h a t  volume 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

MARSHALL SPACE FLJGHT CENTER 

MISSION:: 

The pr.i.mary mission of the  Marshall  Space F l i g h t  Center (MSFC) i s  t o  
develop and provide launch v e h i c l e  and space t r a n s p o r t a t i o n  systems t o  meet 
the space pi:og;ram requirements. This  r e s p o n s i b i l i t y  begins w i t h  t he  concep- 
t i o n  and extends through a l l  phases of design,  f a b r i c a t i o n ,  t e s t i n g ,  and 
production, t o  t h e  i n t e g r a t i o n  and coord ina t ion  of launching the  v e h i c l e ,  
and subsequent: space ope ra t ions  and ana lys i s .  
s t u d i e s  and r e sea rch  i n  the  gene ra l  f i e l d s  of a s t r o n a u t i c s .  Other a c t i v i t i e s  
include b a s i c  r e sea rch ,  product improvement, and the  advancement of launch 
v e h i c l e  technology, p a r t i c u l a r l y  i n  the areas of multi-engine and s t a g e  
veh ic l e s ,  arid nuclear  and e l e c t r i c a l  propulsion. 

Marshall  a l s o  p e r f o r m  advanced 

Major fun.ctions c u r r e n t l y  ass igned t o  Marshall  include:  

a. P r o j e c t  management f o r  the development of t h e  Saturn family 
of l a r g e  launch v e h i c l e s :  

(1)  The Saturn t o  support  t h e  manned e a r t h  o r b i t a l  
.Apollo missions. 

( 2 )  'The Saturn B t o  cont inue manned e a r t h  o r b i t a l  
development f l i g h t s .  

(3) The Advanced Saturn t o  perform manned luna r  
.Landing and r e t u r n  mission and deep space 
explorat ions.  

b. The! p r o j e c t  management f o r  t h e  development of t h e  propulsion! 
systems f o r  t h e  Saturn family and o t h e r  launch veh ic l e s .  T h e s e  
inc:l.ucle : 

(1) E'-1 Engine, 1,500,000 pounds t h r u s t .  

(2) J -2  Engine, 200,000 pounds t h r u s t .  

(3) H.-1 Engine, 188,000 pounds t h r u s t .  

(4) RL-10 Engine, 15,000 pounds t h r u s t .  

c. Devlelopment and test of t h e  nuclear  rocke t  s t a g e  (RIFT) 
a s  a forerunner  f o r  a p p l i c a t i o n  on f u t u r e  l a r g e  space 
v e h i c l e s .  
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d. Performance of s t u d i e s  and eva lua t ions  of system parameters 
and concepts for  f u t u r e  launch veh ic l e  development and 
oper;itl.ons, such as Nova, a lunar  l o g i s t i c  veh ic l e ,  lunar  
base build-up, manned space s t a t i o n s ,  and manned p lane ta ry  
e.xpl.orations. 

e. Devel.opment of techniques f o r  c o n t r o l l i n g  f l i g h t  ope ra t ions  
o f nnil t: i - s t age veh i c  l e  s . 

f. Development of o r b i t a l  rendezvous techniques and i n - f l i g h t  
hardwar e. 

g. Development of o r b i t a l  checkout and r e p a i r  techniques and 
hardware. 

h. Development of l una r  l o g i s t i c  payload requirement and 
equipment. Development of i n - o r b i t  launch support  f a c i l -  
i t i e o  and equipment. 

To support  its ope ra t ions  and i t s  development-management r o l e ,  Marshall  
has  an in t eg ra t ed  complex of engineer ing ,  l abo ra to ry ,  f a b r i c a t i o n ,  and t e s t  
f a c i l i t i e s .  These in-house f a c i l i t i e s  and a c t i v i t i e s  are e s s e n t i a l  t o  pro- 
v ide  the  Centtz wi th  the  c a p a b i l i t y  f o r  success fu l  management and eva lua t ion  
of c o n t r a c t o r s '  a c t i v i t i e s .  Marshall  maintains  c l o s e  t echn ica l  supe rv i s ion  
and an a c t i v e  Liaison program with con t r ac to r  t e c h n i c a l  personnel.  Marshal l ' s  
management opt!rations include the  p l a n t s  a t  Huntsv i l le ,  Alabama; t h e  M i  ssis- 
s i p p i  Test  F a c i l i t y ,  t he  Michoiid P lan t ,  and a t  s e v e r a l  con t r ac to r  f a c i l i t i e s .  

The missi.on of the  M i s s i s s i p p i  Tes t  F a c i l i t y  is the  s t a t i c  test of 
l a r g e  veh ic l e  s t a g e s  and systems. 

The mission of t he  Michoud P lan t  i s  the  manufacture of s t a g e s  f o r  t he  
P lan t  ope ra t ion  is  conducted by va r ious  Saturn family of launch vehic les .  

companies under c o n t r a c t  to  NASA. 

LOCATION: 

The Marshall  Space F l i g h t  Center i s  loca ted  near  Huntsv i l le ,  Alabama, 
on Army property a t  Redstone Arsenal, Alabama. 
i s  loca ted  i n  southwest Miss i s s ipp i ,  approximately 50 miles east of New 
Orleans,  Louisiana.  The Michoud P lan t  is  loca ted  a t  Michoud, Lou i s i ana ,  
approximately 15 miles east of New Orleans. 

The Miss i s s ipp i  T e s t  F a c i l i t y  

To ta l  a r e a  occupied i n  Huntsv i l le  i s  1,617 a c r e s  under permit from the  
Army. Cer t a in  f a c i l i t i e s  such as t h e  Redstone Arsenal Army A i r  F i e ld  arid 
some u t i l i t i e s  a r e  used j o i n t l y  by NASA and the  Army. The t o t a l  area t o  be 
occupied a t  the  Miss i s s ipp i  Tes t  F a c i l i t y  is 141,950 acres, of which 13,550 
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acres are being purchased and 128,400 acres he ld  under easement as a buf fe r  
area. The Michoud Plant  comprises 844 a c r e s  owned by NASA. 

PLANT VALUE: 

The p l a n t  value a t  Hun t sv i l l e  as of June 1962 was $105,388,000; a t  the  
Michoud Plan t  i t  was $37,128,000; whi le  the  Miss i s s ipp i  T e s t  F a c i l i t y  was 
under deve lopulen t. 

SUMMARY OF RESWJRCES REQUESTED: 

1962 1963 19 6+ 

1/ 
Number of permanent employees 

(end of year).. ............ 6,194L/ 7,0621 7 , 49 2- 
Personnel costs..  ............ $54,051,836 $73,599,000 $81,739,000 
Operat ion oE i n s t a l l a t i o n s . .  . 34,576,858 39,500,000 50,590,000 

Subto ta 1 $88,628,694 $113,099,000 $132,32~~,000 

Construct:ion program: 

Huntsvi:llc!. ................ 30,318,000 43,559,500 38,4961,000 
Miss i s s ipp i  Test F a c i l i t y .  . 18,990,000 73,200,000 11 1,6901,000 
Michoudi Plant..  ............ 10,723,000 18,294,000 10,003,.000 

To ta l  i n s t a l l a t i o n  cos ts .  $148,659,694 $248,152,500 $292,518,000 

- 1/ Of thesse t o t a l s ,  59, 8, and 6 i n  f i s c a l  yea r s  1962, 1963, and 1964 
are r e  inbursable .  
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MARSHALL SPACE FLIGHT CENTER 
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SCALE IN FEET 

MISSISSIPPI TEST FACILITY 

F I S C A L  V E A R  1964 E S i l M A T t I  

LOCATION PLAN 
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MICHOUD OPERATIONS 

F I S C A L  V f A R  1964 E S T l M A l L S  

LOCATION PLAN 

LEGEND 

f X l S T l N G  F A C I L I T I E S  0 
I MANUFACTURINQ BUlLDlNO 
2 ENGINEERING BUILDING 
3 ADMINISTRATION BUILDING 
4 HAMMER BUILDING 
5 FWNDRY WILDING 
S SAND STORAOE BUILDING 
T ACETYLENE GENERATOR BUILDING 
I DRY KILN SHOP 
Y TEST CELL BUILDING 
ID PAINT STORAQE BUILDING 
11 BOILER HOUSE 
12 WATER TANK 
I3 CODLINQ TOWER 
I4 LUMBER STORAGE B M I L L  

F A C I L I T I f S  A U l H O R l Z f D  L U N D E R  C O N S T R U C T I O N  

F I S C A L  V f A R  1961 0 
1 MODIFICATIONS TO THE YICHOUD FACILITIES 
2 MODIFICATIDNS TO THE YICHDUD P L A N T  
3 HIGH PRESSURE TEST F A C I L I T Y  

5 VERTICAL ASSEMBLY BUILDING 
6 MODIFICATIDNS FOR ACTIVATIDN OF THE I - I C  AREA 

4 HYDROSTATIC TEST a CLEANINQ FACILITY 

F I S C A L  Y E A R  1963 0 
I MODIFICATIONS TO THE MICHOUD PLANT 
2 HIGH PRESSURE TEST FACILITY 

4 VERTICAL ASSEMBLY BUlLDlNQ 
5 YICHOUD PLANT S - I C  FACILITY MDDIFICATIONS 

3 HYDROSTATIC TEST e CLEANING FACILITY 

0 P R O P O S E D  F I S C A L  V L A R  1964 P R O J E C T S  

4 ADDITIONS TO PRODUCTION FACILITIES 
2 PARKINQ AND SECURITY IMPROVEYENTS 
3 ROAD AND AIRSTRIP REHABILITATION 
4 VEHICLE COYPCUENTS SUPPLY BUlLDlNQ 

0 
I ! ooo 2ow r?  
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SATURN SYSTEMS OFFICE 

62 63 64 - -  
Excepted 4 4 4 
GS-15 7 23 30 
GS-14 2 2  32 40 
Other  GS 2 2 116 

t o t a l  92 146 190 

z 

I GENERAL COUNSEL 

- 62 63 64 

2 2 2  GS-15 
GS-14 4 4 5  
O t h e r  GS 11 17 16 

T o t a l  17 23 23 

NATIONAL AERONAVTICS AND SPACE ADMNISTRATION 
ORGANIZATION AND STAFFING CHART: 

MARSHALL SPACE FLIGHT CENTER 

STAFFING SUMMARY 
DIRECTOR 

DEP. DIR.  FOR XhD 
DEP. DIR.  FOR ADM. 

- 62 63 66 
finbeyceu v v - I L L L 

45-15 1 7 7  
P C - 1 1 ;  "I " 2 3  
Other  GS 11 2 12 

T o t a l  18 28 28 

64 - 
56 
0 
5 

501 
830 

1.441 

7,492 

4,05Y - 

Excepted 53 56 
GS-18 1 0 
GS-16 4 5 
GS-15 283 416 
GS-14 503 661 
"-..=- "" 2,"V.t .k,LIO 

WB 1,686 1.666 

T o t a l  6,194 7,062 

n c L - - n n  .? e < ,  I ..e- 

i r r l C ~  HS~IQNMENTS OFFICE PUBLIC INFORMATION OFFICE CENTRAL PLANNING OFFICE 

GS-15 
GS - 14 
Other  GS 

T o t a l  

AUDITORS 

6 2  63 64 

1 1 1  
1 1 2  
- 8 ' 9 "  

10 21 22 

- - -  
62 63 64 

GS-15 5 9 9  
GS-14 5 10 13 
O t h e r  GS 141 156 163 

T o t a l  151 175 185 

- - -  62 63 64 

GS-15 5 9 l o  
16 18 22 GS-14 

O t h e r  GS 2 133 148 
T o t a l  115 160 180 

- - -  
Excepted 1 i i GS-15 1 2 2  Excepted 1 2 2 

GS-14 1 1 2  GS-15 9 15 15 Gs-18 1 0 0  
O t h e r  GS 2 21 2 GS-14 15 24 30 GS-15 9 6 11 

Other  GS 2 2 5 GS-14 22 5 7 
Other GS 58 17 2 T o t a l  22 28 28 

I T o t a l  83 94 94 
T o t a l  91 29 50 

# 

INDUSTRIAL RELATIONS OFFICE 

62 63 6 4  

1 2 2  GS-15 
GS-14 1 1 2  
Other  GS _2 3 2 

T o t a l  5 6 6 

- - -  

I 

PROCUREMEWTS AND CONTRACTS 

62 63 64 

Excepted 1 1 1 
GS-15 2 4 8  
GS-14 8 14 18 
Other  GS 215 261 283 

T o t a l  226 280 310 

- -  - 

~ ~~ 

SUPPORT SERVICES OFFICE 

62 63 6 4  

2 2 2  GS-15 
GS-14 5 6 8  
O t h e r  GS 213 233 231 
WB - 358 358 358 

T o t a l  578 599 599 

- - -  

RELIABILITY OFFICE 

- 62 2 64 
Excepted 0 1 1 
GS-15 4 4 4  
GS-14 8 7 9  
Other  GS 2 2 2 

t o t a l  21 35 37 

I 

m - -  
AEROBALLISTICS DIVISION ASTRIONICS DIVISION 

62 63 64 

Excepted 8 8 8 
GS-16 1 1 1  
CS-15 5ii 75 i o  
GS-14 85 100 126 

- - -  

Other  GS 475 493 583 
WB - 254 249 151 

T o t a l  873 924 947 

FUTURE PROJECTS OFFICE 

- 62 2 64 
Excepted 2 2 2 
CS-15 7 4 6  
GS -14 4 6 8  
Other  GS 16 2 2 

T o t a l  25 35 50 

MANAGEMENT SERVICES OFFICE 
PROPULSION AND VEHICLE 
ENGINEERING DIVISION 

62 63 64 

Excepted 8 8 8 
1 1 1  GS-16 

GS-15 53 76 85 
GS-14 111 123 154 
O t h e r  GS 505 569 597 
WB - 125 120 75 

T o t a l  803 897 920 

- - -  

MANUFACTURING ENGINEERIL 
DIVISION - - _  62 63 64 62 63 64 - - -  
62 63 64 - - -  Excepted 0 1 1 

GS - 15 5 4 6  
C S - 1 4  12 :: ;5 
Other  GS 234 239 241 
W B  42 42 37 
Appren. 5 5 5 

T o t a l  298 303 305 

Excepted 4 4 4 
GS-16 1 1 1  
pp-! _ _  5 17 15  ?.Q 
GS-14 23 47 59 
O t h e r  GS 213 232 253 

14 14 10 WB 

T o t a l  282 333 367 

- - -  

Excep ted  3 3 3 
GS-16 0 1 1  
GS-15 12 29 34 

27 51 64 GS-14 
O t h e r  GS 346 368 393 
WB - 453 405 

I 

T o t a l  841 900 900 

m 
RESEARCH PROJECTS DIVISION MUNCH VEHICLE OPERATIONS 

-. 
b 4 

MICHOUD OPERATIONS 
I 

COMPUTATION DIVISION 

62 63 54 

Excep ted  3 3 3 
GS-15 8 14 17 
GS-14 21 23 29 
O t h e r  GS 125 129 130 

T o t a l  157 164 179 

- - -  
TEST DIVISION* 

Excepted 3 3 3 
GS-15 20 24 35 
GS-14 37 37 46 
Other  GS 188 302 336 
WB - 411 406 380 

T o t a l  659 772 800 

DIVISION 

52 62 t r ,  - - -  
g g a - /  i Excepted 3 3 3  

62 63 64 
Excepred i i i 
GS-15 10 16 2 2  
GS-14 11 20 25 
Other  GS 42 198 222 

T o t a l  64 235 270 

_ -  0 

N 
m 

d GS-15 19 23 34 g x c e p t e d  3 3 3 
09-15 18 20 26 GS-14 34 71 87 

Other  GS 374 420 466 
24 24 20 WB GS-14 16 24 30 

O t h e r  GS 206 197 235 - - -  
0) 
0 

5! 
9 12 15 
14 22 26 

O t h e r  GS 40 g 2 
T o t a l  66 85 98 

.? 
W 

T o t a l  243 244 294 T o t a l  454 541 610 

* I n c l u d e s  M i s s i s s i p p i  T e s t  F a c i l i t y  P e r s o n n e l  
* I n c l u d e s  p e r s o n n e l  assigned t o  Hichoud O p e r a t i o n s  

r( 
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RELATION OF 1NS'J:ALIATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Personnel 
1962 - 1963 1964 - 

MANNED SPACECEAET SYSTEMS 

Apollo 

Marshall conducts v e h i c l e  
Saturn B,  and Advanced Saturn 

procurement 
aunch veh ic  

Direct 2 64 330 - 25 135 Support 
T o t a l  2 89 465 

- .I- 

of the  o p e r a t i o n a l  Saturn,  
es f o r  Apollo. The e f f o r t  a t  

MSFC inc ludes  provis ion f o r  guidance and r e l a t e d  ground support  equipment f o r  
ope ra t iona l  v e h i c l e s ,  q u a l i t y  assurance,  s t a g e  and engine checkout, t e s t i n g  
and acceptance,  p repa ra t ion  f o r  v e h i c l e  launch, t e c h n i c a l  supe rv i s ion ,  and 
c o n t r a c t  mana,gement . 
LAUNCH VEHICLE_AND PROPULSION SYSTEMS 

Launch veh ic l e  and propuls ion 
suppor it ing technology 

Direct 59 65 66 
36 

T o t a l  91 101 102 
Support 32 - 36 - 

This p r o j e c t  is composed of t h e o r e t i c a l  and experimental  support ing 
r e sea rch  t h a t  w i l l  be r equ i r ed  f o r  t h e  f u t u r e  development of l a r g e  space 
v e h i c l e s  . 

Saturn Direct 2,537 2,141 1,438 
Support 1,414 1,187 774 
T o t a l  3,951 3,328 2,212 

The S-I f i r s t  s t a g e  was designed and developed a t  Marshall ,  and has  
been successful,ly s ta t ic  f i r e d  a t  MSFC more than 25 times. The i n i t i a l  
development bcmsters are being assembled a t  Marshall ,  and o p e r a t i o n a l  boost- 
ers are t o  be €built a t  MSFC's Michoud P lan t ,  under a c o n t r a c t  with t h e  
Chrysler Corporat:ion. The S-IV second s t a g e ,  powered by s ix  RL-10 engines ,  
is  being developed by Douglas A i r c r a f t  Company. 
i nc ludes  design,  i n spec t ion ,  component t e s t i n g ,  t r a n s p o r t a t i o n ,  eva lua t ion ,  
system integrat.icln and o v e r a l l  engineer ing and c o n t r a c t  management. 

Other in-house Sa tu rn  e f f o r t  

Saturn B Direct 20 151 256 
138 

T o t a l  31 234 394 
Support 11 - 83 ..- 

The Saturn B w i l l  c o n s i s t  of t he  f i r s t  s t a g e  of the  Saturn (S-I) aiid the  
t h i r d  s t a g e  of t h e  Advanced Sa tu rn  (S-IVB). The Saturn B w i l l  be  used i n  
e a r l y  phases of the  Apollo program. MSFC p a r t i c i p a t i o n  i n  the  Sa tu rn  B 
system w i l l  be similar t o  t h a t  of t h e  Saturn. 

MSFC 3 



Number of  Personnel 
1962 1963 1964 - 

Advanced Saturn Direct 487 1,447 2,070 
Support 265 793 ., 1,118 
T o t a l  752 2,240 :3,188 

The Advanced Saturn is now i n  e a r l y  development. The des ign  of t he  
S-IC f i r s t  s t a g e  i s  a j o i n t  undertaking of  Marshall and Boeing, with Bseing 
t o  produce 24 f l i g h t  u n i t s  a t  t h e  Michoud P lan t  i n  New Orleans. The f l i g h t  
u n i t s  w i l l  be s t a t i c  f i r e d  a t  t h e  Miss i s s ipp i  T e s t  F a c i l i t y .  Earlier,  non- 
f l i g h t  tes t  boos t e r s  w i l l  be b u i l t  and t e s t e d  a t  Marshall. 

The S-I1 second s t a g e  i s  under development by the Space and Inforination 
Systems Divis ion of North American Aviat ion,  Inc. The t h i r d  s t a g e  f o r  t he  
Advanced Saturn conf igu ra t ion  w i l l  be  i d e n t i f i e d  as t h e  S-IVB stage.  
A i r c r a f t  Company has been awarded the  prime S-IVB development con t r ac t , ,  
which w i l l  con ta in  a 5-2  engine. MSFC personnel w i l l  perform system miinage- 
ment, c o n t r a c t  supe rv i s ion ,  i n spec t ion ,  des ign  t e s t i n g ,  eva lua t ion  and system 
i n t e g r a t i o n  funct ions i n  connection with the  Advanced Saturn. 

Douglas 

M-1 eng ine  Direct 14 - - 
Support - - 8 -  
T o t a l  22 - - - 

The M-1 engine p r o j e c t  w a s  t r a n s f e r r e d  t o  L e w i s  Research Center ,  
October 1962. 

Direct 25 22 1 7  
9 Support 

T o t a l  39 34 26 
14 - 12 - 

The H - 1  engine i s  being developed by Rocketdyne Divis ion,  North American 
Aviation, Inc. , tinder t he  d i r e c t i o n  of the  MSFC, and w i l l  produce 1 8 8 , C l O O  
pounds of thru:it. 

D i rec t  28 35 39 
2 2  Support - 

T o t a l  43 54 61 
15 - 19 - 

The RL-10 A-3 engine is  being developed by P r a t t  and Whitney A i r c r a f t  
under the dire.cti.on of MSFC, and produces 15,000 pounds of t h r u s t .  

F-1 enpim: Direct 33 48 47 
26 Support 

T o t a l  51 74 73 
26 - 18 - 
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Number of Personnel 
1962 1963 1964 - 

The F-1 engine i s  the  l a r g e s t  space rocke t  engine under development i n  
the  United StiattZS. It is  cont rac ted  t o  Rocketdyne Div is ion  of North American 
Aviat ion under the  t echn ica l  d i r e c t i o n  of MSFC and develops 1,500,000 pounds 
th rus t .  S t a t i c  t e s t i n g  w i l l  be  conducted a t  MSFC as w e l l  as a t  the  Con- 
t r a c t o r  plant:,, 

5-2 engjd'e D i rec t  38 46 51 
28 Support 

T o t a l  59 7 1  79 
25 - 21 - 

The J-2 engine is  being developed by the  Rocketdyne Div is ion  of North 
American Aviait:ion under the  d i r e c t i o n  of MSFC, and produces 200,000 pounds 
of t h r u s t .  

SYSTEMS ENGINEEA.ING Direct 62 100 100 
50 Support  34 - 50 

T o t a l  96 150 150 
- 

Studies  and ana lyses  of a lunar  l o g i s t i c s  system, Nova class launch 
veh ic l e s ,  a lunar  base, space s t a t i o n s  and p lane tary  e x p l o r a t i o n  w i l l  138 

conducted w i t h  t hese  personnel.  

INDUSTRIAL APPLICATIONS Di rec t  4 5 10 

T o t a l  6 8 13 
Support 2 -  3 -  3 

The purpose o f  t he  I n d u s t r i a l  Appl ica t ions  Program i s  t o  i d e n t i f y  items, 
o r  i deas ,  r e s u l t i n g  from the  r e sea rch  programs of NASA which are of b e n e f i t  
t o  i ndus t ry  and t o  disseminate  t h i s  information. The support  of a non- 
p r o f i t  con t r ac to r  t o  assist i n  the  documentation and d isseminat ion  of i n f o r -  
mation pe r t a in ing  t o  the  program and poss ib l e  p a r t i c i p a t i o n  of one o r  KWO 
co l l eges  OK univ lers i t ies  for p i l o t  o r  experimental  e f f o r t  i n  support  of t he  
program is planned. 

LAUNCH VEHICLliDjEVELOPMENT 

Centaur tki~zlopment Direct 23 9 - - 
Support 130 - 
Tota l  3 69 - 

- - 

The Centaur development p r o j e c t  has been t r a n s f e r r e d  t o  Lewis Research 
Center. 

Opera t ior5L support  D i rec t  183 - - 
Support 99 2 
T o t a l  28 2 - 

- - 
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Number of Per:;onnel 
1962 1963 1964 - 

The Age:na procurement program has  been t r a p s f e r r e d  t o  L e w i s  
Research Center,  with the  r e s p o n s i b i l i t y  f o r  des ign  modi f ica t ions  requi red  
t o  make the  A g e n a  s t a g e  compatible with sa te l l i t e  and space probe spacec ra f t  
t o  be flown o n  it. 

SPACE VEHICLE SYSTEMS 

SupportL-g research  and technology Direct 90 127 132 
7 1  

T o t a l  13 9 197 2 03 
Support - 49 - 70 - 

MSFC w i l l  perform t a sks  r e l a t e d  t o  t h e  development of  launch veh ic l e  
s t r u c t u r e s ;  s t u d i e s  concerning the  e f f e c t s  of space environment on launch 
veh ic l e  s t ructuires  and components; i n v e s t i g a t i o n s  of aerodynamic loading on 
launch vehic1.e s t r u c t u r e s ;  t he  response of s t r u c t u r e s  t o  dynamic loadings;  
aerodynamic hea t  t r a n s f e r  i n v e s t i g a t i o n s ;  and s t u d i e s  of advanced vehi c le  
concepts . 

Saturn- 121.aiched meteoroid 
experilnetit 

Direct - 1 7  1 7  
8 Support - 

Tota l  - 2 5  25 
- 8 -  

Marshall. has  been assigned management r e s p o n s i b i l i t y  for  t h i s  prcl ject. 
Systems i n t e g r a t i o n  w i l l  be by cont rac t .  

ELECTRONIC SZlSTESMS 

S u p p o r t i z s r e s e a r c h  and technology Direct 60 98 100 
54 - 32 - 55 Support 

To ta  1 92 152 155 

Marshall. is conducting s t u d i e s  i n  t h i s  area concerning t h e  development 
of  guidance a.rtd c o n t r o l  equipment and ins t rumenta t ion  f o r  launch vehic les .  

HUMAN FACTOR SYSTEMS 

S u p p o r t i r a r e s e a r c h  and technology Direct - 6 6 
Support - - 3 -  4 
T o t a l  - 9 10 

Man's rea .c t ion t i m e  as a func t ion  of c o n t r o l  system des ign  and sens i -  
t i v i t y  w i l l  be inves t iga ted .  Ins t rumenta t ion  f o r  system ope ra t ion  w i l l  be 
developed f o r  t h e  p i l o t ' s  dec i s ion  making process.  
s t age  vehic les  where p i l o t s  are used t o  recover  each s t age  w i l l  be eva lua ted  
i n  t e r m s  of e lectro-mechanical  connect ions and s e p a r a t i o n  techniques.  This  
w i l l  be a d e t a i l e d  i n v e s t i g a t i o n  i n  support  of recoverable  boos te r  s t u d i e s  
p re sen t ly  i n  progress.  

I n t e g r a t i o n  of mult i -  
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NUCLEAR-ELECH1R: SYSTEMS Number of Personnel - 
Supporti.xK re sea rch  and technology Direct 8 4 10 

Support 4 -  2 -  4 
T o t a l  12 6 14 

The i n t e g r a t i o n  of space missions wi th  t h e i r  a s soc ia t ed  c a r r i e r  veh ic l e s  
will be given p a r t i c u l a r  a t t e n t i o n .  A broad spectrum of missions will be 
considered ra.rlging from the  e a r l y  unmanned probes t o  l a r g e  f e r r y  v e h i c l e s ,  
fo r  l o g i s t i c  support  of advanced lunar  bases. By product a p p l i c a t i o n s  of 
t he  e l e c t r i c  propuls ion  development program, such as l a r g e  e l e c t r i c  polwer 
supp l i e s  f o r  USE: on the  moon will a l s o  be considered. 

Suppor t i z c  research  and technoloqy Di rec t  - 7 7 
Support - - 4 -  4 
Tota l  - 11 11 

E f f o r t  wd.11. c o n s i s t  of b a s i c  r e sea rch ,  development and mission aaalyses .  

R I F T  - Direct 39 1 1 7  134 
7 2  

T o t a l  60 18 1 206 
Support 2 1  7 64 7 

The main. obljective of t he  R I F T  p r o j e c t  is t o  f l i g h t  test the  Nerv,a 
engine t o  eval.ua!te t h e  ope ra t ing  c h a r a c t e r i s t i c s  and problems of nuc lear  
rocke t  propulsiioln i n  the  space f l i g h t  environment. The des ign  of t he  ] R I F T  
nuc lear  s t a g e  w i l l  be optimized f o r  ope ra t ion  on an Advanced Sa turn  velhicle, 
bu t  de ra t ed  whlere r equ i r ed  t o  emphasize s a f e t y ,  r e l i a b i l i t y ,  and d a t a  
acqu i s i t i on .  

CHEMICAL PROPLILSION 
I 

S u p p o r t i f s r e s e a r c h  and technology Direct 5 8 12 
Support 3 -  4 -  5 
Tota l  8 12 1 7  

This  program involves  l i q u i d  and s o l i d  rocke t  systems and include,s 
s t u d i e s  of combustion, engine components, p rope l l an t s ,  and o v e r a l l  engine 
performance. 

SPACE POWER 

Suppor t inLresea rch  and technology Direct 12 23 21 

T o t a l  19 36 33 
Support 7 -  13 - 12 

MSFC 13 



Number of Personnel 
1962 1963 1964 - 

This p r o j e c t  is concerned wi th  the  gene ra t ion  of power by chemical means 
such as batt.c:ries and f u e l  cells ,  and systems f o r  t he  d i s t r i b u t i o n  of power 
wi th in  the  I.:turich vehic le .  Included i n  the  la t ter  area are t a s k s  concerning 
the  microminiat:urization of e l e c t r o n i c  components, development of r e c t i f i e r s  
and power coriverters,  e l e c t r o n i c  c i r c u i t r y  having high temperature c a p a b i l i -  
t ies,  and deve1.opment of advance power suppl ies .  

TRACKING ANILEiTA ACQUISITION 

Support:jiq; r e sea rch  and technology Direct 7 27 32 
17 

T o t a l  11 42 49 

MSFC i o  conducting s t u d i e s  t o  improve e x i s t i n g  systems and opera, t ions,  
and t o  deve1.0~ new systems and subsystems i n  the  areas of d a t a  a c q u i s i t i o n ,  
e l e c t r o n i c  t:i:acking, o p t i c a l  t r ack ing ,  d a t a  process ing ,  d a t a  communications 
and spacecra:Et command. 

Support 4 -  15 - 

Fur ther  information on projects b r i e f l y  descr ibed  above may be found 
i n  Volume 111, Research, Development, and Operation. See the  Index t o  t h a t  
volume f o r  t he  l o c a t i o n  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  

MSFlC 14 
671994 0-63- 16 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

NORTH EASTERN OFFICE 

MISS ION : 

The min:3ion of t he  North Eas t e rn  Of f i ce ,  which w a s  e s t a b l i s h e d  i n  
August 1962,, is  t o  provide both overall l i a i s o n  wi th  indus t ry  and the sc ien-  
t i f i c ,  educa t iona l ,  and c i v i c  o rgan iza t ions  i n  the  no r theas t e rn  reg ion ,  and 
t echn ica l  and admin i s t r a t ive  a s s i s t a n c e  i n  support  of NASA programs w i t h i n  
the  r eg ion  LL:P requested by Headquarters o r  NASA Centers. The o f f i c e  a l s o  
has  respons1,bi:Lity f o r  a cont inuing eva lua t ion  of t he  e f f e c t  of the  space 
program on the  reg ion ,  and the  i d e n t i f i c a t i o n  of t he  i n d u s t r i a l ,  s c i e in t i f i c ,  
and educationaL resources  which may be u t i l i z e d  i n  the  space program. 
Through theiw l i a i s o n  and survey a c t i v i t i e s ,  t he  o f f i c e  i s  cont inuously 
engaged i n  a :3cer ta ining and developing the  most appropr i a t e  methods f o r  
t r a n s l a t i n g  any suscep t ib l e  technologica l  processes ,  techniques,  m a t e r i a l s  
and o the r  imzovations developed under the  space program i n t o  commercj a1 
a p p l i c a t i o n  i n  the  i n t e r e s t  of t he  gene ra l  welfare .  

The of:ELce a l s o  monitors,  admin i s t e r s  and a u d i t s  NASA c o n t r a c t s  and 
g r a n t s  with:Ln the reg ion  and conducts such special pre-award surveys as may 
be necessary. It provides  f o r  t he  appropr i a t e  d i sseminat ion  w i t h i n  the  
r eg ion  of iiifo:rmation concerning the  a c t i v i t i e s  of t he  NASA and se rves  as 
NASA spokesman i n  t he  reg ion ,  developing and i s s u i n g  information on NASA 
and the  space program of p a r t i c u l a r  in terest  t o  the  region. The o f f i c e  
a l s o  ope ra t e s  ,a r e l i a b l e  e l e c t r i c a l  connect ions school. 

LOCATION: 

The North Eas te rn  Off ice  i s  loca ted  i n  Cambridge, Massachusetts,,  

SUMMARY OF REsOURCES REQUESTED3 

:I. 9 64 
-I- 

1962 1963 

Number of permanent employees 
(end of year) .  ............. - 30 40 

Personnel costs.............. - $220,000 $453,000 
Operation of i n s t a l l a t i o n . . . .  133,000 -, 1!~0,000 

Tota l  i n s t a l l a t i o n  cos ts .  - $353 , 000 $6di3,000 

NE0 1 



MATIOIJfJ, AERONAUTICS AND SPACE ADMINISTRATION 
ORGANIZATION AND STAFFING CHART : 

I DIRECTOR 

NORTH EASTERN O F F I C E  

I 62  63 6 4  - - -  
IExcepted - 1 1 

STAFFING ISUIIIMARY 

 other GS - 1 1 

Total - 2 2  

- - -  
I '  
I 

6 2  63  6 4  
Excepted I- 2 2 

--- - - 

ADMINISTRATIVE MANAGEMENT 

62  63  64 
Other GS - 4 6 

Total - 4 6  

- -  - - -  

GS- 15 4- 4 4 
GS- 14 '- 6 10 
Other GS -1: 18 24 

REGIONAL DEVE LOPMENT 

62  63  6 4  
- 2 2  GS- 15 

GS-14 - 3 5  
Other GS - 7 10 

- - -  

- - -  
Total - 12 17 - 

Total '- 30  40 

r-- 
TECHNICAL PROGRAMS I 

62  63 64 
IExcepted - 1 1 

.-- - - 
I GS-15 - 2 2  

GS- 14 - 3 5  
Other GS - 6 7 .-- - - I 

ITotal  - 1 2  15 
ID- 



RELATION OF-INSTALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Suppor t  Peysonnel  
1964 1963 1962 - - - 

MANNED SPACECRAFT SYSTEMS 
LAUNCH VEHICLE AND PROPULSION SYSTEMS 
INTEGRATION AND CHECKOUT 
SYSTEMS ENGINEERING 
COMMUNICATIONS SATELLITES 
INDUSTRIAL APPLICATIONS 
GEOPHYSICS AND ASTRONOMY 
LUNAR AND PLANETARY EXPLORATION 
BIOSCIENCE 
SPACE VEHICLE SYSTEMS 
ELECTRONIC SYSTEMS 
HUMAN FACTOR SYSTEMS 
NUCLEAR-ELECTRIC SYSTEMS 
CHEMICAL PRO PULSION 
TRACKING A N D  DATA ACQUISITION 

4 
4 
3 
4 
1 
1 
3 
3 

2 
1 
1 
1 
1 
1 

- 

5 
5 
4 
5 
1 
2 
3 
3 
2 
3 
1 
1 
2 
1 
2 

The p e r s o n n e l  of t h e  North E a s t e r n  O f f i c e  are d i s t r i b u t e d  g e n e r a l l y  on 
t h e  same r a t i o  as Headquar te rs  p e r s o n n e l  t o  NASA programs and p r o j e c e s .  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

PACIFIC LAUNCH OPERATIONS OFFICE 

MISSION: 

The P a c i f i c  Launch Operations Off ice  (PLOO) provides  a s i n g l e  po in t  of 
contac t  between NASA and the  P a c i f i c  Missile Range (PMR) f o r  NASA programs 
r equ i r ing  PMR support ,  I n  a d d i t i o n ,  t he  Off ice  provides  o r  o b t a i n s  adminis- 
t r a t i v e ,  l o g i s t i c ,  and engineer ing support  and s e r v i c e s  t o  the  permanent 
f i e l d  opera t ion  groups from NASA Centers  and t o  NASA program and pro.ject 
personnel temporar i ly  loca ted  a t  PLOO. 

LOCATION: 

The P a c i f i c  Launch Operat ions Off ice  is  loca ted  a t  Poin t  Arguel1.0, 
Ca l i fo rn ia ,  within the  Naval Missile F a c i l i t y .  P a r t  of t he  P a c i f i c  1,aunch 
Operations Off ice  o rgan iza t ion  i s  s t a t i o n e d  a t  Point  Mugu, Cal i forni i i ,  t o  
maintain d i r e c t  contac t  with the  Headquarters S t a f f ,  P a c i f i c  Missile Range. 
Geographically,  Poin t  Mugu is approximately 50 miles nor th  of Los Anl;eles; 
Point  Argue110 is approximately 120 miles nor th  of Point  Mugu, adjacc:nt t o  
the  southern boundary of Vandenberg A i r  Force Base. Both Poin t  Mugu and 
Poin t  Arguello are on the  coas t  l i n e  of the  P a c i f i c  Ocean. Jus t  sout:h of 
Poin t  Arguel lo ,  the  coas t  l i n e  runs  east and w e s t .  This  permits d i r e c t  launch- 
ings  i n t o  polar  and high i n c l i n a t i o n  o r b i t s  without  over f ly ing  o r  endanger- 
ing  inhabitled areas of the  Western Hemisphere. 

PLANT VALUE: 

The value of the  NASA p l a n t  a t  the  P a c i f i c  Missile Range, i.nclucling 
downrange si tes,  as of June 30, 1962, was $12,070,000. 

SUMMARY OF RESOURCES REQUESTED: 

1962 1963 -, 1964 

Number of permanent employees 
(end of year )  .............. 

Personnel costs.............. 
Operation of i n s t a l l a t ion . . . .  

Sub t o t a l  

Construct ion program......... 

To ta l  i n s t a l l a t i o n  cos ts .  

6 1s 22 

$54,035 $157,000 $.:!10,000 
61,333 495,000 J20,OOO 

$115,368 $652,000 $t330,000 

--- - -- 975,000 -I 

$1,090,368 $652,000 $830,000 

PLOO 1 



NATIONAL AERONAUTICS AND SPACE: ADMINISTRATION 
ORGl~l IZATIOPJ  AND STAFFD G CHART : 
P A C I F I C  UWCH U P E X f T I W S  O F F I C E  

DIRECTOR 

62 63 3 
GS- 15 1 1 1  
Other GS 2 2 2 

- -  

64 - T o t a l  2 2 
-I -- - 

GS- 15 0 1  

STAFFING S U I W Y  

3 -  

62 63 - 64 
GS- 15 1 1 5  
GS-14 1 4 3  

.I- 

Other GS .,4 2 14 
T o t a l  6 1 5  23 

--- 
ADMINISTRATIVE SERVICES 

DIVISION 

52 63 64  
O t h e r  GS 1 3 6 
T o t a l  1 3 6  

- - -  

SL'PF O2T KEQUIREi43Nl"T 
DIVX S I O N  

T<! t €1 1 2 4 5  

1 
~~ 

PUBLIC SERVICES & 
INFORMATION 1I)IVISION 

0 0 1  GS- 14 

'I Other GS 2 2 
T o t a l  o I 2J 

INSTRUMENTATION & COMMUN- 
ICATIONS DIVISION r 

62 63 611. - - -I. 4 GS-15 0 0 I,. 
GS- 14 0 1 11. 
Other GS 2 2 A!: I 

0 2 3 I , T o t a l  

FACILITIES & EQUIPMENF 
DIVISION I - -  62 63  64 

GS- 15 0 0 1  
GS- 14 1 1 0  
Other GS 2 2 1 

1 2 2  I T o t a l  

P'LOO 2 



RELATION OF-ESTALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Personnel 
1962 1963 1964 - 

LAUNCH VEHICLE AND PROPULSION SYSTEMS 

Launch-=xat ions support ing technology Support 6 - 
Work i n  e s t a b l i s h i n g  NASA opera t ions  a t  PMR is covered here.  

METEOROLOGICXJ SATELLITES 

Nimbus Support - 9 11 

These personnel w i l l  coord ina te  t h e  launch of Nimbus satel l i tes  from 
PMR. 

GEOPHYSICS Ag ASTRONOMY 

Support - - 11 G e  ophy (s i c s 

This  c13vers coord ina t ion  of t he  launch of the  polar  o r b i t i n g  geophysica:l 
observatory,  

I n t e r n a t i o n a l  sa te l l i t es  Support - 6 - 
Includ'ed is  the  coord ina t ion  of the  launch of t he  polar  ionosphtxe 

beacon sa t e l l i t e .  

Further  information on p r o j e c t s  b r i e f l y  descr ibed  above may be liound 
i n  Volume 11, Research, Development, and Operation. See the  Index t o  t h a t  
volume fo r  t he  l o c a t i o n  of d e t a i l e d  p r o j e c t  j u s t i f i c a t i o n s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

SPACE NUCLEAR PROPULSION O F F 3  

MISSION : 

The Space Nuclear Propuls ion  O f f i c e  (SNPO) i s  a j o i n t  o f f i c e  of t he  
NASA and the  AEC. SNPO was e s t a b l i s h e d  t o  a s su re  the  formulat ion and exe- 
cu t ion  of an i n t e g r a t e d  development program f o r  nuc lear  r o c k e t s  which f u l -  
f i l l s  t he  r e s p o n s i b i l i t i e s  of both agencies.  
of e s t a b l i s h i n g  the  b a s i c  technology, developing, and providing qua1:i.f i e d  
nuc lear  rocke t  engines  f o r  accomplishing ope ra t iona l  missions i n  advance 
launch veh ic l e s .  Implementation of t h i s  program w i l l  encompass b a s i c  research 
on r e a c t o r s ,  engine systems, and v e h i c l e s ;  development of p r a c t i c a l  lieat- 
exchanger-type rocke t  r e a c t o r s  and engine subsystems; ground t e s t  of reactor:; ,  
engines,  and s tages ;  development of r e l i a b i l i t y ;  and ope ra t ion  of nuc:lear- 
powered s t ages  i n  launch v e h i c l e s  f o r  f l i g h t  test  purposes. 

SNPO h a s  the  primary o h j e c t i v e  

LOCATION : 

The headquar te rs  of t h e  Space Nuclear Propuls ion Of f i ce  i s  loca ted  a t  
Germantown, Maryland, approximately 26 mi les  northwest of Washington,, D. C., 
i n  t he  U. S. Atomic Energy Commission Building. 

SNPO has  th ree  ex tens ions  as follows: 

Cleveland - Located f o r  housekeeping purposes i n  t h e  NASA Lewis  
Research Center. 

Albuquerque - Located f o r  housekeeping purposes a t  t h e  Atomic Energy 
Commission's Albuquerque Operat ions Off ice .  

Nevada - Located a t  L a s  Vegas, Nevada, i n  space r en ted  by the  
Atomic Energy Commission's Nevada Operat ions Off ice .  

The only land f o r  which t h e  Space Nuclear Propuls ion Of f i ce  has  respon- 
s i b i l i t y  by in te ragency  agreement wi th  t h e  AEC i s  t h e  Nuclear Rocket Devel- 
opment S t a t i o n  (NRDS, formally a p o r t i o n  of t he  AEC Nevada Tes t  S i t e ) ,  com- 
p r i s i n g  approximately 90,000 acres .  I n  add i t ion ,  a b u f f e r  zone i s  e:;tablished 
t o  the  nor th  of the  a rea ,  which w i l l  no t  be used without  t he  mutual 'igree- 
ment of AEC and NASA. 

PLANT VALUE: 

A t  June 30, 1962, a l l  f a c i l i t i e s  under cons t ruc t ion  a t  NRDS were AEC 
funded, s ince  up t o  t h a t  time f a c i l i t i e s  were f o r  t he  purpose of t e s t i n g  KIWI: 

SNPCl 1 



reactors.  NASA-funded f a c i l i t i e s  were under design i n  f i s c a l  year 1962, 
and actual cori!;tiruction began in f i s c a l  year 1963. The plant value as of 
June 30, 1962:, for the AEC funded projects was $56,000,000. 

SUMMARY OF RESOUItCES REQUESTED: 

1962 1963 1 9 6 , L  

Number of permanent employees 
(end of year) ............... 

Personnel. c o s t s . .  ............. 
Operation of i .nstal lat ion. .  ... 

Sub t o t  a1 ................. 
Construction program.. ........ 

1'0 t a:! ins  t a1 1 at  ion co s t s . 

40 106 160 

$203,000 $946,000 $1,771,000 
72,000 221,000 50 51.000 

$275,000 $1,167,000 $ 2  ,276i,~O0 

22,930,000 17,470,000 

$23,205,000 $18,637,000 $22,7661,000 

SNPO 2 
671994 0 - 6 3 - - 1 i  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
ORGANIZATION AND STAFFING CHART: 
SPACE NUCLEAR PROPULSION O F F I C E  

S t a f f i n p  Summary 

- 62 63 64 
E x c e p t e d  2 2 2  
GS- 15 12 19 23 
GS- 14 10 33 37 

16 52 98 O t h e r  GS 
Tota l  40 106 160 

.-- - - 

I I O F F I C E  OF THE MANAGER - 62 63 64 
GS- 15 
GS- 14 
O t h e r  GS 
Tota l  

I - CLEVELAND EXTENS ION - 62 63 64 
E x c e p t e d  i t 
GS- 15 
GS- 14 9 16 19 
O t h e r  GS  14 33 66 
T o t a l  32 59 95 

ALBUQUERQUE EXTENSION 

E x c e p t e d  
GS-1.5 
GS- 14 0 1 2  

0 0 0  O t h e r  GS 
T o t a l  0 1 2  

- - -  

I NEVADA EXTENSION 
- 62 63 2 

E x c e p t e d  0 0 0  

0 11 12 

0 32 45 
O t h e r  GS - 
GS- 15 
GS- :I4 

Tota l  

1 1 I [  
0 1  

2 3 4  
11 fl 

NERVA BRANCH - 62 63 64 
GS- 15 2 2 3  
GS- 14 1 3 2  
O t h e r  GS  2 2 2 
Tota l  3 5 7  

I ADVANCED ENGINE BRANCH I - 62 63 64 
1 2 2  
0 0 0  

O t h e r  GS  2 2 2 
Total 2 3 4  

F A C I L I T I E S  BRANCH - 62 63 64 I GS- 15 1 1 2  1 G S - 1 4  0 1 0  
O t h e r  GS  2 2 2 
Tota l  1 3 3  I 

SNPO 4 



RELA'tION OF :QJS'CALLATION STAFFING TO PROGRAMS AND PROJECTS: 

NUCLEAR R O C W E  Numb e r o f Per ::io nne 1 
1962 1963 - 1964 

S u p p o r t i s  research  and technology Direc t  3 4 6 

This  pro jecct provides f o r  eva lua t ion  of the  f e a s i b i l i t y  of advanced 
concepts which may o f f e r  s u b s t a n t i a l  improvements i n  performance p o t e n t i a l  
and the  establishment of a technological  b a s i s  f o r  t he  development of fu tu re  
nuclear  rocket engines which a r e  required t o  meet an t i c ipa t ed  mission 
requirements. 

K I W I  Di rec t  3 7 7 - 
This  p ro jec t  provides f o r  NASA support  of t he  design,  development, 

f ab r i ca t ion  and test of the  K I W I  experimental  r eac to r s .  

NE RVA - Direct 34 61 100 

This prsoject covers  work on the  design,  development, f a b r i c a t i o n ,  
ground t e s t i n g  and q u a l i f i c a t i o n  of a nuclear  rocket  engine,  based on a 
se lec ted  ' reactor  design from the  K I W I  Pro jec t .  

NRDS opera t ions  Direc t  - 34 47 

This p ro jec t  provides f o r  the  NASA share  of the  people necessary f o r  
maintenance and opera t ion  of  the  Nuclear Rocket Development S ta t ion .  Fur ther  
information on p r o j e c t s  b r i e f l y  descr ibed above may be found i n  Volumls 11, 
Research, Development, and Operation. See the  Index t o  t h a t  volume f o r  
the  loca t ion  of d e t a i l e d  p ro jec t  j u s t i f i c a t i o n s .  

SNPO 5 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

WALLOPS STATION 

MISSION: 

The mission of Wallops S ta t ion ,  e s t ab l i shed  i n  1945, i s  t o  conducc non- 
o r b i t a l  and o r b i t a l  experiments with rocket-propel led vehicles carryinj3 pay- 
loads used for  aeronaut ica l  and space research. These payloads may be i n  the  
form of r een t ry  o r  space f l i g h t  models, models of manned-space capsuleis, 
ionized layer  data-gather ing and o the r  sounding devices ,  or any o the r  ,space 
research device capable of being c a r r i e d  by the  veh ic l e s  up t o  Scout s i z e  
which Wallops S t a t i o n  can launch. Occasionally,  research  is conducted a t  
Wallops S t a t i o n  with f r e e - f a l l  instrumented payloads o r  models dropped from 
a i r c r a f t ,  o r  1.aunched from a i r c r a f t  and ships .  

Vehicles containing up t o  s i x  rocke t  s t ages  have been used to  launch 
research  pay1.oads from Wallops Stat ion.  
3,500 miles ;hove the  A t l a n t i c  Ocean and a t  speeds i n  excess  of 20,000 miles 
an  hour f o r  the purpose of space f l i g h t  research. Thus f a r ,  more than 4,000 
models have been launched a t  Wallops, with over 200 research  veh ic l e s  being 
launched each year 

Missiles have flown higher  than 

Wallops S t a t i o n  has ava i l ab le  on Wallops I s land  and aboard sh ip ,  r ada r s  
and telemetry systems fo r  gather ing research  da ta  from vehic les  launched a t  
Wallops I s land  o r  o ther  ranges. 
most tests a r e  supported with photographic coverage and o p t i c a l  f a c i l i t i e s .  
F a c i l i t i e s  ai:e also ava i l ab le  a t  the  S t a t i o n  to  g ive  meteorological  coverage 
before  or afitlar a s p e c i f i c  launching, and the  S t a t i o n  serves as a readout 
l oca t ion  f o r  the Tiros meteorological sa te l l i te .  I f  necessary,  s p e c i a l  
a s s i s t ance  may be obtained from ou t s ide  agencies  t o  support  the  s tandard 
equipment av<ailabLe a t  the  S ta t ion ,  which includes down-range recovery of 
payloads o r  vehic  Les. 

I n  a d d i t i o n  t o  radar  and te lemetry d a t a ,  

I 

LOCATION : 

Wallops S t a t i o n  is located approximately 20 miles from Pocomoke Ci ty ,  
Maryland, near Chincoteague, Virginia.  The f i r i n g  sites of Wallops Slzation 
are located on Wallops I s land ,  which i s  a comparatively f l a t ,  spa r se ly  
wooded, sandy i s l and  on the  A t l a n t i c  Coast on the  Delmarva Peninsula. Wallops 
S t a t i o n  is  composed of th ree  major areas: Wallops I s l and ,  south of Ciliinco- 
teague; Wallops mainland, on the  mainland behind the  i s l a n d ;  and the inain 
base,  w e s t  of Cbincoteague. 

LAND : - 
A t o t a l  a rea  of 6,478 ac res  i s  occupied, of which 2,230 ac res  is  occupied 

by the  main tiase, 108 ac res  by the  mainland area, 3,000 a c r e s  by t h e  i s l and  
and 1,140 ac:i:ef; is marsh land, All of t h i s  land is NASA-owned. 
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PLANT VALUE: 

The plant:  value as of June 30, 1962,was $52,133,000. 

SUMMARY OF REISOJIRCES REQUESTED: 

1962 1963 1964 

Number of permanent employees 
(end of year) 407 465 53 0 

Personnel. costs.. ............ $2,930,750 $3,569,000 $4,360,000 
Operation of installation.. .. 4,086,250 5,231,000 6,10,0,000 

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

Sub total. ................ $7,017,000 $8,800,000 $10,460,000 

Cons truc:I;ion program.. ....... 11,714,000 4,160,750 2,00!0,000 

To ta:l ins tallation costs. $18,731,000 $12,960,750 $12,4610,000 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ORGANIZATIONAL AND STAFFING CHART: 

WALLOPS STATION 

STAFFING SUMMARY 

63 64 -- 62 - 
EXCEPTED 2 2 DlRECTOR 
GS-15- 2 3 
GS-14 I 9 
OTHER G I  184 215 

27 :! 236 2 WB 

TOTAL 407 465 530 F O T A L  3 

FLIGHT TEST 
DIVISION 

64 62 

EXCEPTED 1 1 1 
GS 15 2 1 I 
GS 14 4 3 3 
OTHER GS 32 43 53 

91 109 83 WB 

TO TAL 122 139 167 

- 63 - - 

- -  - 

~~ 

ADI~~IINISTRIATIVE MANAGEMENT 

DIVISION 

64 62 

GS 14 1 1 1 
OTHER GS 63 73 78 

11 9 WE3 

TOTAL 73 84 90 

- 63 - - 

- 10 - - 

4 5 

~ ~~ 

RANGE ENGINEERING 
DIVISION 

63 

EXCEPTED _ _  .. 
GS 15 .. 2 
GS 14 1 3 
OTHER GS 60 67 

1 1  WB 9 

TO TAL 70 €8 3 

- 6 2  -- 

- -- 

64  - 
.- 

2 
3 

87 
17 

109 

- 

TECHNICAL SERVICES 

DI VI SIC N 

62 64 

GS 14 1 1 1 
OTHER GS 27 :IO 30 

128 WB 

TOTAL 139 1!15 159 

- 61 3 -- - 

- 124 -- 111 -- 

671993 0 - - 6 3  -18 WS 6 



RELATION OF &NsTALLATION STAFFING TO PROGRAMS AND PROJECTS: 

METEOROLOGICbLSATELLITES 

Tiros  

Number of Perfjonnel 
1962 1963 1964 - 

Direct 15 15 
Support 20 20 - 
Tota l  35 3.5 

15 
20 
35 
- 

A major e f f o r t  i n  Ti ros  sa te l l i t e  t racking and telemetry recept,.m w i l l  
continue during 1964 a t  the  Stat ion.  t 

Nimbus Direct - - 4 - 4 Support - 
Tota l  - - 8 

- - 

These personnel w i l l  provide Wallops' support  of the  Nimbus p r o j i x t .  

M e t e o r o i s i c a l  sounding rocket  system Direc t  6 8 9 
Support 1 7  18 11 - - 
Tota l  1 7  25 2 7  

Wallops personnel w i l l  provide launch se rv ices  f o r  t h i s  pro jec t .  

COMMUNICATIONS SATELLITES 

Echo - Direc t  3 3 3 

To ta l  8 8 8 
Support 5 -  5 -  5 

S ta t ion  personnel provide launch support  and t racking  coverage f o r  the  
Echo project .  

Di rec t  - 1 Syncom - 
Covers ndn.or Wallops work on Syncom pro jec t .  

INDUSTRIAL AEZ,ICATIONS Direct - 1 1 - - 1 Support 
Tota l  - 1 2 

- - 

Work represents  Wallops' e f f o r t  t o  i d e n t i f y  and disseminate usef id  
innovations f r o m  the space program t o  industry.  
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Number of Personnel 
1962 19 63 1964 - 

GEOPHYSICS ASTRONOMY 

I n t e r  na i zma  1 sa  t e 1 1 i t e s Direc t  3 8 11 
Support 1 -  6 -  6 
Total  4 14 1 7  

A c t i v i t i e s  of t h e  personnel include advis ing and t r a i n i n g  i n t e r n a t i o n a l  
teams i n  the d e t a i l s  of space technology, t o  f i r e  rocke ts  a t  NASA and foreign 
loca t ions ,  and t o  plan t h e i r  own ranges f o r  rocket  launchings. 

Soundir~~:rockets and geoprobes Direc t  27 28 35 
Support 48 - 48 - 65 
Tota l  7 5  76 100 

As part: of t h e i r  genera l  support  of sounding rocket  and geoprobe f i r i n g s ,  
Wallops personnel plan f o r  range use r s ,  provide prelaunch support ,  perform 
and monitor :Launches i n  some cases ,  t r a c k  and rece ive  te lemet ry  data from 
f l i g h t s ,  and i i r  some cases  recover payloads from the  ocean a f t e r  f l ig ,h ts .  

LUNAR AND PI&ETARY EXPLORATION 

Supporl::inl: research and technology Direc t  - 1 2 
Support - - 1 -  2 
Total - 2 4 

- 

Personnel support  the  f l i g h t  and testing of lunar  and planetary vehic le  
subsystems, lcoinponents, and instrumentat ion techniques by NASA experimenters. 

BIOSCIENCE 

Supporting research  and technology Direct - 3 12 
Support - - 3 
To ta l  - 3 15 

- - 

Work i n  t h i s  area supports  the  f l i g h t  test  on rocke t  probes of components 
and subsystems o f  f u t u r e  bioscience spacec ra f t ,  and the  test  of expei.imenta1 
techniques ]prior t o  the  development of f u l l  scale spacecraf t .  

Biosa t e  11 i t e  Direc t  1 1 - 
Wallops personnel provided advice for the  launching of t h e  BIOS probe 

from the  P a c i f i c  Missile Range. 
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Number of Personnel 
1962 1963 1964 - 

LAUNCH VEHI.(.(: DEVELOPMENT 

Opera t.j.ona 1 support  Direct 8 7 15 
28 

Tota l  10 14 43 
Support 2 -- 7 -  

S t a t i o n  personnel support  the  launch of Scout vehic les  f o r  the  A i r  Force 
and the  Navy. 

Scout tletre lopme n t  --- Direc t  19 20 6 
LO Support - 

Tota l  55 60 16 
36 - 40 - 

Wallops S t a t i o n  personnel pa r t i c ipa t ed  i n  the  development and develop- 
mental laurtchings of the  Scout vehicles .  This e f f o r t  w i l l  phase out a f t e r  
f i s c a l  year 1964. 

SPACE VEHICIB SYSTEMS 

Support i rg  research  and technology Direc t  8 5 5 
Support 10 - 5 -  6 
Tota l  18 10 11 

Persoruie:L a t  Wallops S t a t i o n  conduct i nves t iga t ions  and provide advice 
t o  range utwr:; on the  p r o j e c t s  f i r e d  from the  Stat ion.  

Scout r een t ry  hea t ing  --- Direct 4 4 4 
Support 5 -  6 -  6 
Tota l  9 10 10 

S t a t i o n  personnel conduct t he  launching, t racking ,  and da ta  a c q u i s i t i o n  
of the  Scout vehic les  used f o r  the  r een t ry  hea t ing  experiments. 

--- Scout- launched meteoroid sa te l l i t e  Direct 2 2 2 
Support 2 -  4 -  4 
Tota l  4 6 6 

Wallops personnel support  the  checkout, preparat ion,  launch and t rack-  
ing of the  Scout-launched meteoroid sa te l l i t e  experiments. 

-- Small ,*ace vehic le  f l i g h t  experiments Di rec t  18 12 14 
19 Support 

To ta l  30 28 33 
16 - 12 - 

A s igi i i f . icant  s t a t i o n  e f f o r t  is conducted f o r  t h e  launching and subse- 
quent t racking and da ta  a c q u i s i t i o n  of f l i g h t  experiments flown on ci;-11 
r ocke t s 
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Number of Pqrsonnel 
1962 1963 1964 - 

NUCLEAR-ELEr(Z1IC SYSTEMS 

Supporting research  and technology Direct 6 6 9 
16 10 - 12 - Support - 

T o t a l  16 18 25 

Persoroiel. of Wallops S t a t i o n  conduct the p repa ra t ion  and launch of 
experiments fl.own on small rockets.  

SNAP-8 development --- Direct 2 2 2 

Tota l  5 6 6 
Support 3 -  4 -  4 

Wallops' S t a t i o n  personnel a i d  i n  t h e  planning f o r  and t h e  condulct of 
rocke t  f l i g h t s  necessary f o r  t h e  SNAP-8 development program. 

MECCA -- Direct - 2 2 - 3 -  3 Support - 
T o t a l  - 5 5 

Wallops will provide launch services f o r  t he  MECCA Wasp vehicleis. 

Space e l e c t r i c  rocke t  tests Direct 4 4 4 
Support 7 -  7 -  7 
To ta l  11 11 11 

Rocket tests of  space e l e c t r i c  systems and subsystems are launched and 
tracked by the personnel of Wallops S ta t ion .  

CHEMICAL PROPULSION 

Supportiqg research  and technology Direct - 3 4 
Support - - 3 -  4 
Tota l  - 6 8 

Personnlal support  the  launching of chemical propulsion experiments. 

TRACKING AM)&I\TA ACQUISITION 

SupportiAS research  and technology Direct 20 24 26 
39 Support - 30 

T o t a l  50 60 65 
- 36 - 

Personnel working in t h i s  area perform and monitor e f f o r t  aimed a t  the  
development of new and improved t r ack ing  and d a t a  a c q u i s i t i o n  systems. 
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Number of Personnel 
1962 1963 1964 - 

Networkoperations and equipment Direct 24 26 30 

Total 59 65 75 
and components Support 35 - 39 - 45 --- 

These personnel operate the tracking and data acquisition systems located 
at the Station, and procure additional and replacement equipment for Wallops 
instrumentation systems. 

Further information on projects briefly described above may be found 
in Volume 11, Research, Development, and Operation. 
volume for the location of detailed project justifications. 

See the Index to that 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

WESTERN OPERATIONS OFFICE 

MISSION : 

The Western Operations Off ice  r ep resen t s  NASA i n  the  area of the  United 
S t a t e s  west of Denver t o  support t echn ica l  and con t r ac tua l  requirements 
placed on tlhe Off ice  by NASA Program Off ices  and f i e l d  i n s t a l l a t i o n s , ,  The 
Off ice ' s res pons i b i l l  t ies are : 

1. To en te r  i n t o  and/or adminis ter  NASA c o n t r a c t s  as Essigned 1)y Head- 
q u a r t e r s  o r  Centers; provide cont rac t ing  o f f i c e r ' s  r ep resen ta t ives  f o r  the  
performance of s p e c i f i c  con t r ac t  adminis t ra t ion  func t ions  a s  delegated;  sur-  
vey i n d u s t r i a l  o rganiza t ions  t o  a s s e s s  t h e i r  c a p a b i l i t y  t o  perform s p e c i f i c  
NASA con t r az t s ;  ass is t  small businesses;  and inform indus t ry  of business  
oppor tuni t ies  .with NASA. 

2. To manage the  con t r ac t  wi th  the  Ca l i fo rn ia  I n s t i t u t e  of Teclinology 
f o r  operat ion of the  J e t  Propuls ion Laboratory. 

3. To provide r e l i a b i l i t y  and q u a l i t y  assurance personnel and (:ontract  
management on Apollo and Saturn p r o j e c t s  a t  t he  Downey, Cal i forn ia ,p ' l an t  of 
North American Ai rc ra f t  Corporation. 

4 .  To provide technica l  support f o r  p ro jec t  management o f f i ce r ' ;  a s  
assigned by Headquarters or  Centers. 

5. To survey i n d u s t r i a l  o rgan iza t ionswhicha re ,o r  may be NASA contrac- 
t o r s  t o  a s ses s  the e f f ec t iveness  of t h e i r  r e l i a b i l i t y  and q u a l i t y  assurance 
programs and r epor t  f i nd ings  t o  a l l  i n t e r e s t e d  NASA organizat ions.  

6 .  To maintain l i a i s o n  with i n d u s t r i a l  o rganiza t ions  and co1le::es and 
u n i v e r s i t i e s  i n  order  t o  advise  Headquarters and Centers on: 

a. New developments i n  advanced technologies  of interest :  t o  NASA 
and t h e i r  r e l a t i o n  t o  NASA-supported research,  and 

b. Capab i l i t i e s  of the  organiza t ions  t o  perform NASA research and 
development pro jec ts .  

7. To provide publ ic  information se rv ices  i n  connection with m,sjor 
NASA a c t i v i t i e s  with spec ia l  re fe rence  t o  t h e i r  impact on l o c a l  condi t ions  
and i n t e r e s t s .  

8. To provide necessary adminis t ra t ive  and management support ,and 
serv ice  t o  KASA and i t s  con t r ac to r s  a s  required t o  ca r ry  out  assignmi2nts 
i n  the  f i e l d s  of f i n a n c i a l  management, l e g a l  and pa ten t  mat ters ,  i n d u s t r i a l  
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secu r i ty ,  and educat ional  programs. 

LOCATION : 

Western Operations Off ice  i s  a t  Santa Monica, Ca l i fo rn ia ,  apprclximately 
twenty miles west of downtown Los Angeles, and i s  housed i n  ren ted  f a c i l i t i e s  
t o t a l l i n g  36,714 square f e e t .  

SUMMARY OF l€SOURCE S REQUESTED : 

1962 1963 -I 1964 

Number of pe,rmanent employees 
(end o f  year).............. ...... 136 440 500 

Personriel. costs. .  .................. $936,000 $2,779,COO $5,222,000 ........ 439,000 1,077,000_ 1,700,000 Operat ion of i n s t a l l a t i o n . .  -I 

l['otal i n s t a l l a t i o n  costs. .  .... $1,375,000 $3,856,000 $6,922,000 
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NATIONAL AERONAUTICS & SPACE ADMINISTRATION 
ORGANIZATION AND STAFFING CHART: 

WESTERN OPERATIONS OFFICE 

T Y P  NICkL LlIV i-ST('?j 

1962 1963 1961, 

3 7 9 .xa-15 
25-14 14 25 37 

23 19 Other SS 14 

Total  31 55 65 

--- 
I p,, 

- - 

STAFFING SUE!I.!ARY 

1962 1963 1964 --- 
Excepkci  3 3 3 

15 
2s-14 23 44 64 
Other GS 102 3t-9 418 

1 7  u * A,, n.c-1 c uu-A-2 

- - -  
Tot a1 4 I Total 136 440 500 

I I 

1962 1963 1964 --- 
Zxcepted 1 1 1 
3-1 5 - 1 1 
3s-14 5 9 11 
3 t h r  GS 30 55 73 

Total  36 66 86 

- - - 

1962 1963 1961 --- 

Tota l  -- 3 4 

1iECCNISTR.A TIV ii DIVISION I 
1962 1963 1964 --- I 

1962 I963 1964 --- 
2 2 2 
1 3 6 

O t h r  GS 14  215 222 

Total 17 220 230 

GS-15 
GS-14 

- - -  

GS-15 3 3 3 
GS-14 2 4 5 

9 

Total 8 15 17 

- 8 - Gther (is 3 

PUn1,IC 
- 

1962 1963 1064 --- 

T o t a l  5 7 9 



RELATION OF :IIgCALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Persclnnel - 1962 1963 1964 
MANNED SPACECIF? SYSTEMS 

Apollo Direct 8 100 125 
Support 4 22 20 - 
Tota l  12 120 14 7 

The e f f o r t  on Apollo i s  centered a t  the  Downey, Cal i forn ia ,  p lan t  of 
North Americsui A i r c r a f t  Corporation, where Western Operations Off ice  person- 
n e l  fu rn i sh  t:c!chnical l i a i s o n ,  r e l i a b i l i t y  and q u a l i t y  assurance,  and con- 
t r a c t  administrt t t ion support  t o  t he  Apollo p ro jec t  contractor .  

LAUNCH VEHICI$,E AND PROPULSION SYSTEMS 

Launch w!hi.cle supporting technology Direc t  1 1 - - ..- Support 2 -  
Tota l  3 2 - 

This  e f fo r t .  r e f l e c t s  the  Of f i ce ' s  support  of contract  adminis t ra t lon ,  
t echnica l  and f i n a n c i a l  management se rv i ces  f o r  NASA West Coast contralcts 
involved i n  t h i s  pro jec t .  

Advanced Sa.turn Direc t  5 8 5 99 
22 Support 3 -  

Tota l  8 100 121 
1s ..- 

These personnel support NASA con t rac to r  e f f o r t  on the  S-I1 s tage  'of the  
Advanced Saturn veh ic l e  a t  the  Downey, C a l i f o r n i a  p l an t  of North American 
Ai rc ra f t ,  supplying t echn ica l  l i a i son  s e r v i c e s , r e l i a b i l i t y  and q u a l i t y  assurance 
cont ro l ,  and con t r ac t  adminis t ra t ion  support. 

METEOROLOGICALSATELLITES 

Suppor t iqgresearch  and technology Direc t  2 1. 1 
1 -I- 

1 Support 1 -  
To ta l  3 2 2 

Western Operations Off ice  personnel a r e  involved i n  f i n a n c i a l  management 
of con t r ac t s  supporting t h i s  e f f o r t  on the  West Coast, as w e l l  as i n  technica l  
repor t ing  of (data obtained. 

Nimbus Direc t  3 3 2 
1 Support 1 -  1 

Tota l  4 4 3 
-.- 

The e f f o r t  on Nimbus inc ludes  support of West Coast con t r ac to r s  doing 



Number of Personnel 
1962 1963 1964 - - 

research and development on the  problems of s t a b i l i z a t i o n ,  guidance and 
con t ro l  of  t h e  Nimbus spacecraf t .  

COMMUN ICAT I0bS;;ATE LL ITE S 

Syncom Direc t  1 1 - 
This effort:  r e f l e c t s  Western Operations'  t echnica l  and f i n a n c i a l  manage- 

ment support of t he  Syncom pro jec t  through coordinat ion and l i a i s o n  with 
the  Hughes Aj.i:craft Corporation and t h e  Jet  Propulsion Laboratory, con t r ac to r s  
f o r  the  spacecraft .  and "apogee kick" rocket  motor, respec t ive ly .  

INDUSTRIAL API'ICCAT IONS Direct - 1 2 

These personnel r e f l e c t  Western Operations Of f i ce ' s  r o l e  i n  the  blASA 
I n d u s t r i a l  Applicat ions Program,designed t o  seek out  and disseminate in fo r -  
mation concei:iiirig new technological  developments f o r  o the r  i n d u s t r i a l  uses .  

LUNAR AND PLIgJETARY EXPLORATION 

Supportgh research and technology Direc t  2 5 7 
3 

Total 4 9 10 
- 4 Support 2 - 

The personnel shown here are engaged i n  support ing the  research  and 
techno1ogica:t s t u d i e s  being undertaken at J e t  Propulsion Laboratory arid 
o ther  West Coast cont rac tors .  The support  furnished includes technica l  
l i a i s o n  with NASA Headquarters and f i e l d  c e n t e r s ,  f i n a n c i a l  adminis t ra t ion  
and con t r ac t  inoomitoring serv ices .  

Ranger Direc t  13 30 30 
8 

To ta l  23 37 38 
- 7 Support 2 - 

The Ranger e f f o r t  a t  the  Jet  Propulsion Laboratory rece ives  ex tens ive  
support  from 'Western Operations Off ice  personnel i n  the  areas of con t r ac t  
adminis t ra t ion ,  f i n a n c i a l  management, and t echn ica l  l i a i s o n .  

Su rve yo 'E Direc t  14 37 40 
9 Support 2 

Tota l  23 44 49 
- 7 - 

The Surveyor p ro jec t  i s  managed by the  Jet Propulsion Laboratory,  
which rece ives  support  from the  Western Operations Off ice  i n  f i n a n c i a l  
management con t ro l ,  adminis t ra t ion  and t echn ica l  l i a i s o n  with NASA Head- 
qua r t e r s  and f i e l d  i n s t a l l a t i o n s .  



Number of Pers!,nnel 
1962 1963 1964 - 

Direct 16  24 23 Mariner 
15 Support 10 

Tot a1 26 39 38 
- 15 - - 

Western Operations Off ice  personnel support  t he  development of the  
Mariner spacecraf t  a t  the  Jet  Propulsion Laboratory. 

LAUNCH VEHICLE -- DEVELOPMENT 

Operatio_nA support Di rec t  - 20 25 
9 Support - 

Tota l  - 28 34 
- - a - 

NASA 
Western Operations Off ice  
cont rac t  SI f o r  launch vehic le  procurement with West Coast con t r ac to r s ,  

e f f o r t  i n  t h i s  a r ea  r e f l e c t s  support  of 

including coordinat ion of minor conf igura t ion  changes made necessary by 
s p e c i f i c  mission requirements. 

Del ta  devel.opment .. 0 Direct  4 

Tota l  6 * 0 

- - 
I - Support - 2 

This  effor t :  r e f l e c t s  Western Operations Off ice  support  of t he  Douglas 
A i r c r a f t  Corporation con t r ac t  f o r  Delta development. 

SPACE VEHICLE: S’IISTEMS 

Supporthlg research and technology Direc t  1 3 3 
3 

Tota l  1 6 6 
- - 3 Support - - 

The Wes1:erii Operations Off ice  supports  NASA e f f o r t  i n  t h i s  area 
through techri:ical r epor t ing ,  f i n a n c i a l  management, and adminis t ra t ion  of  
con t r ac t s  with var ious  i n d u s t r i a l  and nonprof i t  con t r ac to r s  on the  Weot 
Coast. 

NUCLEAR-ELECTIXIC SYSTEMS -- 
SNAP-8 development -- Direct 2 2 3 - 2 Support - 

Tota l  2 2 5 
- - - 

Personns 1 .are involved i n  t echn ica l  support  and con t r ac t  adminis t ra t  ion 
of the  Aeroject-General Corporation, t h e  con t r ac to r  on t h i s  p ro jec t .  

WOO 6 



Number of  Pe:!csonnel 
1962 1963 1964 - 

NUCLEAR ROCICES 

NE RVA - Direct 2 2 2 
1 

Tota l  3 3 3 
- 1 -- Support - 1 

This work i s  i n  support  of NASA's con t r ac t  e f f o r t  t o  procure Liquid 
hydrogen f o r  the  NERVA nuclear  engine. 

TRACKING AND-&rA ACQUISITION 

Support : is r e  search and technology Direct 2 6 6 
4 - 4 Support - 

Total 2 10 10 
- - 

NetworkLZ'rations and equipment 
-- and c o i p n e n t  - s Direct  10 22 25 

7 
Tota l  15 32 32 

- 10 - Support - 5 

This  e f f o r t  r e f l e c t s  support  of t he  J e t  Propulsion Laboratory's  a c t i v i -  
t i es  i n  tracking research and technology, and opera t ion  of the  deep space 
network. The Western Operations Off ice  e f f o r t  i s  d i r ec t ed  t o  contract  
adminis t ra t ion ,  f i n a n c i a l  management support ,  and technica l  monitorinp of 
JPL e f f o r t s .  

Fu r the r  information on p r o j e c t s  b r i e f l y  descr ibed above may be found 
i n  Volume 11,, Research, Development, and Operation. See the  index t o  t h a t  
volume f o r  the  1.ocation of d e t a i l e d  p ro jec t  j u s t i f i c a t i o n s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

MISSION: 

I n  f i s c a l  year 1963, NASA i s  taking i n i t i a l  s t e p s  towards the e s t a b l i s h -  
ment of the Elec t ronics  Research Center i n  the  g r e a t e r  Boston area.  1I.n the  
f i s c a l  year L96h Construction of F a c i l i t i e s  estimates, NASA is request:ing 
au tho r i ty  and funds t o  acquire  land and t o  design the  Center. This new 
Center i s  planned t o  s t rengthen  advanced research  and technology i n  the  
important f i e l d  o f  space e l e c t r o n i c s ,  i n  order  t o  provide a capabi l i t j r  t o  
a n t i c i p a t e  and  understand problems i n  t h i s  c r u c i a l  f i e l d  p r i o r  t o  the  
i n i t i a t i o n  of development pro jec ts .  The new Center w i l l  ac t  as the  foca l  
po in t  of the agency's e l e c t r o n i c s  and r e l a t e d  physics research  and wiI.1 
e s t a b l i s h  an in-house competency based on in t imate  t h e o r e t i c a l  knowledge and 
r e l a t e d  p r a c t i c a l  experience. The Center ' s  a c t i v i t i e s  w i l l  be directdid 

Expanding the  f r o n t i e r s  of e l e c t r o n i c s  and r e l a t e d  
ph:ysics research  with the  prime motive of  der iv ing  
concepts, techniques,  components and systems f o r  
u t i l i z a t i o n  i n  space explora t ion ,  missions,  and 
appl ica t ions .  

Providing ob jec t ive ,  mature and knowledgeable advice 
and d i r e c t i o n  t o  the o the r  NASA Centers on the funda- 
mental e l e c t r o n i c s  and r e l a t e d  physics a spec t s  of 
t h e i r  r e spec t ive  missions and pro jec ts .  

Es tab l i sh ing  a team of experienced s c i e n t i s t s  and 
engineers, informed on the  na ture  of the  t echn ica l  
problems t o  be encountered i n  space,  t o  pursue 
p o t e n t i a l  so lu t ions  t o  be ex t r ac t ed  from e l e c t r o n i c s  
and r e l a t e d  physics research. This group w i l l  
f u rn i sh  invaluable  a s s i s t ance  i n  maximizing the  
y i e ld  of the  e f f o r t s  of the  na t ion ' s  v a s t  and 
caplab l e  e l e c t r o n i c s  research  and development industry.  

The Center s t a f f  w i l l  include expe r t s  i n  the  f i e l d s  of electroni lcs ,  
physics,  space guidance, con t ro l  and information theory,  computation (and 
d a t a  processing, space e l e c t r i c  power, and space f l i g h t  mechanics. Tlie 
s c i e n t i s t  and. engineers  assigned t o  planned l abora to r i e s  w i l l  conduct and 
d i r e c t  research i n  the fundamental d i s c i p l i n e s  of e l e c t r o s t a t i c s ,  micro- 
wave r a d i a t i o n ,  i n e r t i a l  sensing,  o p t i c s ,  s o l i d  s t a t e  physics and energy 
conversion. Technique and component advances w i l l  be r e f ined  t o  demonstrate 
instrumentatiort  app l i ca t ions  and system u t i l i t y  or f e a s i b i l i t y  fo r  coimmuni- 
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ca t ions ,  d a t a  processing,  cont ro l  and guidance systems. The b a s i c  and 
o r i g i n a l  research  conducted w i l l  a l s o  provide the  background and substance 
f o r  c lose  l i a i s o n  and s c i e n t i f i c  exchange with the  un ive r s i ty  research  
community, other  government research  and development l abora to r i e s ,  and 
i n d u s t r i a l  research organiza t ions ,  p a r t i c u l a r l y  those having an i n t e r e s t  i n  
o r  a c t i v e l y  pursuing space-oriented e l e c t r o n i c s  and r e l a t e d  physics research  
and development. 

Man's verttures i n t o  space f o r  longer per iods and g r e a t e r  d i s t ances ,  
h i s  d e s i r e  f o r  add i t iona l  and r e f ined  knowledge of the  universe  about him,  
and h i s  goal  of u t i l i z i n g  space f o r  peaceful app l i ca t ions ,  a l l  r equ i r e  
refinements i n  sensors ,  instrumentat ion,  computation and da ta  processing 
systems i f  the: more s t r i n g e n t  performance and long-opera t iona l - l i fe  gaa l s  of 
the  fu tu re  axe t o  be m e t .  The e f f o r t s  of the  Elec t ronics  Research Center 
a r e  planned t:o assure  t h a t  the e l e c t r o n i c s  and r e l a t e d  d i s c i p l i n e s  a re  f u l l y  
explo i ted  t o  iIs:;ist NASA and the  na t ion  i n  meeting i t s  goals.  

LOCATION : 

This Center is planned f o r  the  g r e a t e r  Boston area. 

SUMMARY OF R I i g U R C E S  REQUESTED8 

1964 1962 1963 PI- 

Number of permanent employees 
(end (of year) .............. 

Personn'el costs . . ,  ........... 
Operation of i n s t a l l a t ion . . . .  

Subtotal................. 

Construction program.. ....... 
Tota.1 i n s  t a l l a t  ion  costs .  

e-- 50 250 

--- $255,000 $2,7 25,000 --- 150,000 800,000 , 

--- $405,000 $3,5 :25,000 

--- --- 5,0!30,000 

--- $405,000 $8,525,000 



ST 

1: LTXOPJliL A3RCI:XUTICS ATlD SPACE ADKINISTRkTION 
O R G ~ l I Z f i T I O N  Mill STAFFII iG CHART : 

ELECTRONICS RESEARCII CENTER 

FFXNG SUMMARY 

.- 63 * 
Excepted 4 4 
GS- 15 4 20 
GS- 14 5 23 
Other GS 29 1 5 1  
Wage Board ,  8 52 

To ta l  50 250 

DIRECTOR 

63 64 
Excepted 1 1 
GS- 15 1 2  
Other GS 2 2 
T o t a l  3 5  

-- 

- 

I 'TECH. SERVICES D I V .  

c - 63 64 
Excepted 0 -  

GS- 15 1 2  
GS- 14  1 2  

I Other GS, 10 10 
Wage Eoard 5 2 
Total. 17 29 

E LEX:TRONIC S DIVISION 

- 63 64 
Excep1:ed 1 1 
GS- 15 1 7  
GS-. 14 - 8  
Other GS 4 66 
Wage Board 2 2 
Tot a 1  6 92 

-I- 

- 
PROGRAM OFFICE 

- 6.3 64 
Excepted 1 1 
GS- 15 - 1  
GS- 14 1 3  
Other GS - 3 2 
Tota l  5 15  

- 63 64 

Wage Board - 3 2 i T o t a l  14 41  

Excepted - -  
GS-15 1 3  
GS- 14 2 3  
Other GS a 22 

GUIDANCE & CONTROL D I V .  

63 64 
Excepted 1 1 
GS- 15 - 5  
GS- 14 1 7  

- -  

Other GS 3 41 
Wage Board 2 2 
Tota l  5 68 
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RELATION OF 2E;TALLATION STAFFING TO PROGRAMS AND PROJECTS: 

Number of Personnel 
1964 1962 1963 - 

ELECTRONIC S,I!S'IIEMS 

Support,j.np: research  and technolow Direct - 10 152 - 88 Support 
To ta l  - 47 240 

- 37 - 
The primary e f f o r t s  of the Center w i l l  be appl ied  t o  research  and 

advanced tec:hnology i n  t h i s  area. 
ing microwave r a d i a t i o n ,  o p t i c a l  communications, and e l e c t r o n i c  components 
such as micIoel.ectronics and r a d i a t i o n  r e s i s t a n t  materials f o r  ac t ive  and 
passive circxiit: elements. 
concentrated emphasis through research  i n t o  high accuracy, low d r i f t  com- 
ponents and techniques f o r  deep space missions; and technology and fabr ica-  
t i o n  techniques r e l a t e d  t o  gyroscopes and accelerometers ,  s tellar t r acke r s ,  
t a r g e t  seekers and r a d i a t i o n  de tec tors .  Computation and d a t a  processing 
research  wi l .1  be pursued i n  the  areas of electric,  magnetic, pneumatic, and 
hydraul ic  techniques t o  y i e l d  high-speed, adapt ive computing systems f o r  
f 1 i g h t  and ear ith-based d a t a  handling . 

Emphasis w i l l  be placed on research  involv- 

Space guidance methods and techniques w i l l  r ece ive  

SPACE POWER 

Supporl: Lng research  and technology Direc t  - 1 8 
2 Support -- 2 -  

Tota l  - 3 10 
- 

This e Efort w i l l  concentrate  pr imar i ly  on phenomena related t o  energy 
conversion. Exploi t ing more e f f i c i e n t  and adaptable  means f o r  providing 
e l e c t r i c a l  energy r equ i r e s  d e t a i l e d  research  i n t o  s o l a r - e l e c t r i c ,  c h m i c a l -  
e l e c t r i c ,  nuc lea r - e l ec t r i c  and thermionic phenomena. The t echn ica l  
p r inc ip l e s ,  f a b r i c a t i o n  and container  a spec t s  of b a t t e r i e s  s u i t a b l e  f o r  
l ong- l i f e  space use a r e  r ep resen ta t ive  of the  t a sks  i n  t h i s  pro jec t .  

Further information on p r o j e c t s  b r i e f l y  descr ibed above may be found 
i n  Volume 11, Research, Development, and Operation. See the  Index t o  t h a t  
volume f o r  the loca t ion  of d e t a i l e d  p ro jec t  j u s t i f i c a t i o n s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRA'EON 

FISCAL YEAR 1964 ESTIMATES 

RESEARCH, DEVELOPMENT, AND OPERATION 

SUMMARY BY OBJECT CLASSIFICATION OF 
I?ERSONNEL SERVICES AND OPERATION OF INSTALLATIONS 

Total  permanenit pos i t ions ,  end 
of year..*,.................. 

Reimbursab Le .............. 
Direct.................... 

Direct Fund!:: 

11 Personnel compensation.. .. 
12 Personnel benefits........ 

2 1  Travel and t ransportat ion 
of persons.............. 

Regular travel........ 
Local transportation. . 
Rental of passenger 

motor vehicles.. .... 
2 2  Transportation of things.. 

23 Rent, communications and 
utilities............... 

Rent.................. 
Comvunications........ 
Utilities............. 

24 Printing and reproduction. 

2 5  Other services............ 

26 Supplies and materials.... 

31 Equipmerlt........... ...... 
42 Insurance claims and 

indemlrdt ies.. ........... 
Total d i r e c t  obliga- 

t ions. .............. 
Unobligated. balance lapsing,.  . 

TOTAL.a.................. 

F i s c a l  Year 
1962 

22,156 

22 -016 
- 140 

$163,898,314 

11,375,557 

9,160,536 
(0,554,138) 
( 334,664) 

( 271,734) 

4,299,228 

24,850,294 
( 15,493,027) 
( 4,115,110) 
( 5,242,157) 

1,604,000 

45,S81,9 73 

24,7 50,869 

26,385,003 

22,429 

31 1,928,20 3 
555,952 

$312,484,155 

F i s c a l  Year Fisical Year 
1964 - 1963 

28,547 - 106 
28,441 

$239,407,000 

18,248,000 

16,777,000 
(15,782,000) 
( 644,000) 

( 351,000) 

6,167,000 

45,986,000 
(30,645,000) 
( 6,453,000) 
( 8,888,000) 

3,032,000 

62,295,717 

2 1,207,000 

21,627,000 

159,000 

434,905,7 17 
- 

$434,905,7 17 

32,500 - 104 
32.396 

$298,41.87,000 

20,!181,000 

2 1,tl82,000 
(20,O26,000) 
( 747,000) 

( l iO9,OOO) 

7 ,  '189 ,000 

59,O26,000 
(39,071,000) 
( 8 ,  h64,OOO) 
(10,591,000) 

4 ,  '347,000 

9 1 ,1584,000 

25,'359,000 

29 ,4533,000 

212,000 -- 

560,300,000 
- 

-I_. 

$560,300,000 - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

10 PERSONAL SERVICES AND BENEFITS 

Summary ana1I.ysi.s by types of 
compens a t  k s  1962 1963 

Total  permanent pos i t ions ,  
end of year................. 22,156 28,547 

Posi t ion lapses............... - 3,307 - 2,834 

Average number of permanent 
positions................... 18,849 25,713 

N e t  cos t  of a l l  posit ions.  .... $152,445,246 $225,611,000 
Other compen,sa.tion... . . . . . . . . .  12,253,476 14,717,000 
Personnel benefits . .  .......... 11,437,840 18,327,000 

Total  personnel costs .  ... $176,136,562 $258,655,000 

19 ti4 
,- 

:)2,500 - 1,123 

31,377 

$279,611,000 
19,796,000 
21,0160,000 

$320,467,000 _ _  
Reimbursable.. ........... - 862,691 - 1,000,000 --999;ooo 
Direct................... $175,273,871 $257,655,000 $319,468,000 --- 

STAFFING REQUIREMENTS 

The eritiniates submitted f o r  the  f i s c a l  year 1964 support a proposed 
end of year s t a f f i n g  level of 32,500 permanent employees, an increas'e of 
3,953 over the an t ic ipa ted  level f o r  the  ca r r en t  f i s c a l  year. A summary 
by i n s t a l l a t i o n  i s  as follows: 

M 1962 Fy 1963 FY 1964 
End Year End Year End Year g,ncrease 

NASA Headqiuir 1:er s .............. 
Fl igh t  Resmrch Center. ........ 
Goddard Spcice F l igh t  Center.. .. 
Langley Reeeai:ch Center.. ...... 
Launch 0perat:ions Center ....... 
Lewis Resecrrch Center.. ........ 
Manned Spamcraf t Center.. ..... 
Marshall Sipace F l igh t  Center.. . 
North Eastern Office........... 
Pac i f i c  Launch Operations 

Office....................... 
Space Nuclear Propulsion 

Office....................... 

Ames Research Center........... 
1,360 
1,674 

524 
2,414 
3,770 

333 
3,678 
1,620 
6 , 194 --- 

6 

40 

1,900 
2,025 

575 
3,200 
4,025 

800 
4,658 

7,062 
30 

3 196 

15 

106 

2,300 
2,309 

593 
3,700 
4,296 
1,200 
5,128 
3,980 
7,492 

40 

22 

160 

+ 400 
+ 284 
+ 18 
+ 500 
+ 271 
+ 400 
+ 470 
+ 784 
+ 430 
+ 10 

+ 7  

+ 54 
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FY 1962 FY 1963 FY 1964 
End Year End Year End Year Increase  

-I 

Wallops Station................, 407 465 530 + 65 

--- so 250 200 E lec t ron ic s  Research Center..... 
Western Operat ions Off ice. .  ..... 136 440 500 -'- 5c/ 

- - 
Tota l  permanent pos i t i ons ,  

end o f  year .............. 22.156 28 , 547 32,500 + 3,953 
Reimbursable............... - 140 - 106 - 104 t.- 2 
Direct...... ............... 22,016 28,441 32,396 +,,3,955 

-I- 

The personnel requirements of t he  National Aeronautics and Space 
Administration are d i r e c t l y  r e l a t e d  t o  t h e  missions t o  be c a r r i e d  oult as 
discussed under t h e  research  and development program j u s t i f i c a t i o n s  icontaineti 
i n  Volume I3 atf t h i s  budget. However, s ince  a major p a r t  of t h e  reslearch 
and development work i s  c a r r i e d  out  by p r i v a t e  indus t ry ,  t he  need f o r  addi- 
t i o n a l  persclnnel i s  not on a one-to-one b a s i s  with t h e  add i t iona l  funds f o r  
research and development,but on ly  inc ludes  the  a d d i t i o n a l  needs f o r  in-house 
e f f o r t  and the  superv is ion  of t h e  expanded c o n t r a c t  programs. I n  t h e  pre- 
ceding sec t  ion of t h i s  volume under t a b  l abe led  " I n s t a l l a t i o n  Presenta t ions"  
a complete clet.ailed breakdown of t h e  c u r r e n t  and planned u t i l i z a t i o n  of 
personnel b y  p r o j e c t  a t  each i n s t a l l a t i o n  is provided to amplify f u r t h e r  
t h e  staffing; requi red  f o r  f i s c a l  year 1964. Research and development 
estimates f o r  t h e  f i s c a l  year 1964 are approximately twice the  amount 
appropriated f o r  t he  f i s c a l  year 1963. 
represent  cirtly a 16 percent increase ,  Some of t h e  programs f o r  which 
substant ia l .  i nc reases  are requested and t h e i r  impact on personnel requi re -  
ments are c1:iscussed as follows: 

However, t he  new p o s i t i o n s  requested 

The pi:ograms f o r  Manned Spacecraft  Systems and Launch Vehicle and 

The workload connected with t h i s  
Propuls ion Systemsare planned t o  double i n  c o s t  i n  f i s c a l  year 
1964 over t h e  f i s c a l  year 1963 plan. 
increase  faL1:s mainly on three i n s t a l l a t i o n s :  t h e  Manned Spacecraft Center 
a t  Houston, Texas; the Marshall Space F l i g h t  Center at Hun t sv i l l e ,  Alabama; 
and the  Laiiinch Operations Center a t  Cocoa Beach, F lor ida .  
s c i e n t i f i c  personnel must be obtained t o  plan and coord ina te  t h e  esr :ent ia l  
elements oE t h e  expanded programs; admin i s t r a t ive  personnel must be a v a i l a b l e  
t o  nego t i a t e  and supervise t h e  execut ion of t h e  c o n t r a c t s ,  maintain the 
f i n a n c i a l  records ,  and provide supporting services; and wage-board employeer; 
are necessary t o  c a r r y  ou t  t he  var ious  in-house ope ra t ions  and fabr:i.cation 
jobs.  A t o t a l  of about 1600 new p o s i t i o n s ,  an inc rease  of about 15 p e r c e n t ,  
is requested f o r  t hese  t h r e e  c e n t e r s  t o  support adequately the pro1:ram 
planned fOK f i s c a l  year  1964. 

Technical and 

The Meteorological S a t e l l i t e s ,  Communications S a t e l l i t e s ,  Geophysics 
and Astronomx, and Tracking and Data Acquis i t ion  programs are estimated t o  
reach $540 m i l l i o n  i n  f i s c a l  year  1964, an inc rease  of $169 m i l l i o n  over 
t h e  f i s c a l  year 1963 plan. The admin i s t r a t ion  of t hese  programs i s  c a r r i e d  
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out  mainly ail: the  Goddard Space F l i g h t  Center ,  Greenbel t ,  Maryland, where 
the  personnel :increase requested i s  500, o r  about 16 percent  over f i s l c a l  
year  1963. The p r o j e c t s  involved range from s m a l l  instrumented rocke ts  
t o  l a rge  and extremely complicated satel l i tes ,  toge ther  with the  a t tendant  
t racking ,  da t a  acqu i s i t i on ,  and da ta  processing operat ions.  Since each 
spacecraf t  :is d i f f e r e n t  from i ts  predecessors ,  ex tens ive  technica l  artid 
s c i e n t i f i c  cEfor t  must be appl ied t o  the  planning, design,  manufacture, 
assembly and supervis ion f o r  each launch, and t o  the  work necessary t o  
ob ta in  and in t e rp re t  the  d a t a  f o r  disseminat ion t o  the  s c i e n t i f i c  corinnunity. 
Goddard a l s o  performs work on the  T e l s t a r  and Nimbus p r o j e c t s  on a reimburs- 
ab le  bas i s .  

The m a j o r  por t ion  of t he  Lunar and Plane tary  Explorat ion program i s  
c a r r i e d  out  a t  the  J e t  Propulsion Laboratory a t  Pasadena, Ca l i fo rn ia , ,  under 
the  NASA cointract with the  Ca l i fo rn ia  I n s t i t u t e  of Technology. Moni1:oring 
of t h i s  con t r ac t ,  and a l s o  o the r  c o n t r a c t s  with i n d u s t r i a l  o rganiza t ions ,  
such a s  North .American Aviat ion Corp., i n  t h a t  area, i s  the  respons i1) i l i ty  
of the  West'ern Operations Off ice  a t  Santa  Monica,'California. Since 
con t r ac tua l  e f f o r t  i s  expected t o  be s i g n i f i c a n t l y  l a r g e r  i n  f i s c a l  year  
1964, an increase  of 60 personnel i s  requested f o r  t he  Western Opera'tions 
Off ice . 

The Lewis Research Center a t  Cleveland, Ohio, has  a major I -espons ib i l i t  y 
i n  t he  Centaur Launch Vehicle Development program and a l s o  i n  the  Nuclear- 
E l e c t r i c  Systems, Chemical Propulsion and Space Power programs,and ta a 
lesser degree the  Nuclear Rocket program; a l l  of which are est imated t o  
t o t a l  about $234 mil l ion  i n  f i s c a l  year  1964, an increase  of about $132 
mil l ion  over the  cu r ren t  f i s c a l  year  1963 plan. Addit ional  personnel a r e  
needed a t  Lewis t o  u t i l i z e  the  ex tens ive  spec ia l i zed  labora tory  and test 
f a c i l i t i e s  a t  t h i s  Center f o r  prosecut ion of  these  programs in-house 
on an i n t e n s i f i e d  basis .  
t h e  con t r ac tua l  e f f o r t  necessary f o r  s u b s t a n t i a l  por t ions  of the  work t o  
accomplish the  planned programs. The personnel increase requested f o r  the  
Lewis  Researchi Center is 470, or about a 10 percent  increase. 

L e w i s  personnel w i l l  a l s o  be required t o  slupervise 

Much o f  t.he research  i n  t h e  nuc lear  rocket  area i s  the  r e s p o n s i b i l i t y  
of the  Space Nuclear Propulsion Off ice ,  which has personnel s t a t ioned  at 
Cleveland, Ohio; Germantown, Maryland (AEC); New Mexico; and Nevada. A s  
t he  f a c i l i t i e s  complex a t  the  tes t  s i te  i n  Nevada becomes ope ra t iona l ,  and 
as the  rese:arc:h and development work progresses ,  an add i t iona l  54 people 
will be required by t h e  end of f i s c a l  year  1964. 

The Spcice Vehicle Systems, E lec t ron ic  Systems, and Aeronautics programs, 
which invo1.ve spec ia l i zed  f a c i l i t i e s  and instrument research  c a p a b i l i t y ,  a re  
c a r r i e d  out: at: t he  Langley Research Center,  Hampton, Vi rg in ia ,  and the  
Ames Research Center, Moffett  F i e l d ,  Sunnyvale, Ca l i fo rn ia ;  and a very 
important part: of t he  Aeronautics program i s  performed a t  the  F l igh t  Research 
Center a t  E:dwards, Ca l i fo rn ia ,  where the  X-15 and o t h e r  research  a i r c r a f t  



are flown. The Ames Research Center a l s o  has  a r e l a t i v e l y  new r e s p o n s i b i l i t y  
f o r  the  Bioscience program. These programs w i l l  be i n t e n s i f i e d  i n  FY 1964, 
and t h e  increases  i n  s t a f f  requested are: 284 a t  Ames, 271 a t  Langley, and 
18 a t  F l i g h t ,  a percentage increase  of  about 9 percent .  

The Wallops S t a t i o n  a t  Wallops I s land ,  Vi rg in ia ,  serves as a launching 
s i te  f o r  sounding rockets  and veh ic l e s  up t o  the  s i z e  of the  Scout, and 
a l s o  serves  81s a t racking  and da ta  readout s t a t i o n .  A s  t he  number of 
launchings increases  and the  instrumentat ion becomes more complex, it is 
estimated t h a t  t h i s  i n s t a l l a t i o n  w i l l  r equ i r e  65 more personnel i n  f i s c a l  
year 1964 t o  support  the  expanded program. 

A new a.c.ti.vity, the  Elec t ronics  Research Center,  will be e s t ab l i shed  
i n  f i s c a l  yeair 1963 t o  increase  and concent ra te  NASA's research  e f f o r t  i n  
t h i s  expanding f i e l d .  
by the  end of: f i s c a l  year  1964. 

It is est imated t h a t  a s t a f f  of  250 w i l l  be required 

The misieion of t he  NASA Headquarters is planning and providing execut ive 
d i r e c t i o n  fcir t:he programs e s t ab l i shed  t o  implement the  na t iona l  ob jec t ives  
s t a t e d  i n  the National Aeronautics and Space Act of 1958 (72 Stat .426) ,  as 
amended, which are: 

(1) To conduct research  i n t o  problems of f l i g h t  wi th in  and ou t s ide  
the  e a r t h ' s  atmosphere wi th  a view t o  t h e i r  p r a c t i c a l  so lu t ion ;  

(2) To develop, cons t ruc t ,  test ,  and operate  aeronaut ica l  and space 
veh:tcltes f o r  research  purposes ; 

(3) To conduct such a c t i v i t i e s  as may be required f o r  the  explora t ion  
of :,piace ; 

(4) To dnr~range f o r  p a r t i c i p a t i o n  by the  s c i e n t i f i c  community i n  
p1iuln:lng s c i e n t i f i c  measurements and observat ions t o  be 
matie; and 

( 5 )  To ,provide f o r  the  widest  p rac t i cab le  and appropr ia te  
dit3 seininat ion of informat ion concerning its a c t i v i t i e s  and 
the  r e s u l t s  thereof .  

To provide adequate support  t o  t he  proposed expansion of  NASA programs, 
i t  is estimateld t h a t  400 add i t iona l  pos i t i ons ,  o r  an increase  of 21 percent ,  
w i l l  be reqiiirled i n  f i s c a l  year  1964 t o  s t rengthen  the  var ious  p rogrm,  s t a f f  
and func t iona l  o f f i c e s  a t  the  Headquarters. These add i t iona l  pos i t i ons  are 
planned to  lbe a l loca ted  as follows: 

Program planning, d i r e c t i o n ,  coordinat ion and 

Other technica l  and adminis t ra t ive  support:  
r e l a t e d  s c i e n t i f i c  and technica l  support.. . . . . . . . . . . .  311 

I n  Washinpton........ ................................ 55 
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Assigned to Headquarters, but physically 
located outside Washington to perform 
audit :, contract administration, and ............................ 34 inspection activities.. - 

 total.................^....... - 400 - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

21 TRAVEL AND TRANSPORTATION OF PERSONS 

:1.9 64 Locat i o2  1962 1963 - 
NASA Headq~arters............~...~..... 
Ames Research Center................... 
F l igh t  Research Center................. 
Goddard Space Fl ight  Center............ 
Langley Research Center................ 
Launch Operations Center............... 
L e w i s  Research Center.................. 
Manned Spacecraft  Center............... 
Marshall Space F l ight  Center........... 
North Eastern Office................... 
Pac i f i c  Launch Operations Office.,..... 
Space Nuclear Propulsion Office........ 
Wallops S t a t i c ~ n . . . . . . . . . . . . . . . . . . . . . . . .  
Western Operations Office.............. 
Electronics  Research Center............ 

$1,838,039 
257,893 
142,040 

1 , 403,036 
726,000 
164,320 
477,272 

1,490,805 
2,406,465 --- 

e-- 

64,726 
76,760 

113,180 --- 

$3,039,000 
510,000 
200,000 

2,202,000 
1,171,000 

785,000 
985,000 

3,602,000 
3,585,000 

35 , 000 
30,000 

170,000 
133,000 
300,000 

30,000 

$3,:!53,000 
1j20,000 
240,000 

3,000,000 
1,645,000 
1, L90,OOO 

095,000 
4,  593,000 
5 ,  362,000 

47 , 000 
47,000 

220,000 
150,000 
395,000 - 125,000 

Total. ............................ $9.160.536 $16,777,000 $21,682,000 

Analysis by Types of Travel 

Travel of Enipl.oyees 

Directicm and coordination of 
program1 and business a c t i v i t i e s . .  

Coordination of program ac t iv i t i e s  
with ot:ht:r Government agencies, 
contractors ,  and the  s c i e n t i f i c  
connnurlIlt)r* ....................... 
global. t racking s ta t ions .  ........ Travel to launching s i t e s  and 

Meetings of NASA technical  commit- 
t e e s  ruid working panels, and 
technicalt and s c i e n t i f i c  soci- 
eties,, ,, ........................... 

Travel t o  i n i t i a l  duty s t a t ions ,  
temporrnry assignments and t rans-  
f e r  s, i d  anergency re loca t  ion 
s i t e . , , , .  .......................... 

Travel o E  consul tants  and l e c t u r e r s  
Charter d r c r a f t  service.  .......... 
A l l  other , travel of employees. ..... 

Subtotal. ........................ 

1,685,186 

2,945,980 

1,109,462 

866 , 960 

626,645 
136,136 

201,313 

8,554,138 

982,456 

3,433,000 

5,584,000 

2,857 , 000 

1,294,000 

808,000 
224 , 000 

1,306,000 
276,000 

15,782,000 

4,786,000 

7,213,000 

3,666,000 

1,727,000 

1,043,000 
280,000 

1,440,000 - 471,000 

20,626,000 
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1962 1963 1964 ,- 

Local T ranspor t a t&n  and T o l l  Charpea $132,418 $277,000 $303,000 
Shu t t l e  Bus Serv~~.. . . . . . . . . . . . . . . .  62,597 172,000 172,000 
Rental of P a s s e n E r  Motor Vehicles by 

Installations...................... 271,734 351,000 509 , 000 
Travel Under 31-LS.C. 22a........... 13,980 23,000 23,000 
Other Non-Employee Travel............ 125.669 172.000 239.0lE 

Subtotal......................... 606,398 995,000 1,256,0[lO 

Total... ......................... ($9,160.536 $16,777.000 $21,882,01mg 
I- 

The increase i n  t r a v e l  and t r anspor t a t ion  of persons estimate of $5.L 
mi l l i on  represents  an increase  of approximately 25 per  cent  over f i s c a l  year 
1963, compared t o  an increaseaf  $7.6 mil l ion  (o r  about 83%) i n  f i s c a l  year  
1963 over 1962. Eighty-seven per cent  of the  increase  requested is required 
f o r  t he  following types of t r ave l :  

Direction and coordinat ion of program and business  a c t i v i t i e s  
a t  NASA. i n s  t a1 l a t  ions. 

Coordination of program a c t i v i t i e s  with o ther  Government agencii%s, 
cont rac tors ,  and the  s c i e n t i f i c  community. 

Travel t o  launching si tes and g loba l  t racking  s t a t ions .  

Meetings of NASA t echnica l  conrmittees and working panels,  and 
te;hnic:al. and s c i e n t i f i c  soc ie t i e s .  

Increased requirements f o r  1964 are pr imar i ly  r e l a t e d  t o  the  planned 
a c t i v i t i e s  of Gclddlard Space F l igh t  Center, Langley Research Center, Mannled Space- 
c r a f t  Center, Marshall Space F l i g h t  Center, and the  Launch Operations Ceinter .  

I n  t he  case of the  Langley Research Center, t he  increase  i n  employee 
t r a v e l  i s  due pr inmri ly  t o  the  growth of r e l a t i v e l y  complex f l i g h t  p r o j e c t s  
and t o  act ivi t i . t !s  r e l a t e d  t o  the  design and development of new research tech- 
niques and faci.1.it:ies. F l igh t  p ro jec t s ,  such a s  FIRE, Micrometeoroid S a t e l l i t e  
and the  Supersctriic: Transport ,  r equ i r e  the  c lose  technica l  and management in te -  
g ra t ion  of the  e f f o r t s  of personnel a t  NASA Headquarters and Centers. 
Center assigned1 p ro jec t  r e s p o n s i b i l i t y ,  Langley bears  much of t he  burden of 
assur ing t h a t  siich in t eg ra t ion  takes  place including t h a t  needed a t  the launch 
si tes and trackjmg s t a t ions .  
techniques and f a c i l i t i e s ,  such as t he  supersonic t r anspor t  simulator and  
var ious advanced instrumentat ion systems, a l s o  r equ i r e s  considerable  t r a v e l  
f o r  technica l  monitoring and coordinat ion purposes, p a r t i c u l a r l y  t o  cont rac tor  
locat ions.  

As the  

The design and development of new research 

671994 0-63-21 
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The increase  i n  t r a v e l  requirements a t  the  Goddard Space F l i g h t  Clznter 
i s  due l a r g e l y  t o  expanded a c t i v i t y  i n  monitoring, supervis ing,  and eva lua t ing  
research and development con t r ac tua l  e f f o r t ,  and t o  p a r t i c i p a t i o n  of Goddard 
technica l  personnel i n  the  i n s t a l l a t i o n  and c a l i b r a t i o n  of e l e c t r o n i c  equip- 
ment a t  the  var ious  worldwide t racking  s t a t ions .  I n  the  former ins tance ,  
increased emplcyee travel i s  planned consonant wi th  the  increase  i n  t h e  dol-  
l a r  magnitude of the  Goddard research  and development con t r ac t  program. 
the  l a t t e r  case ,  the  i n s t a l l a t i o n  and checkout of var ious  85 foo t  antennas a t  
the  Data AcqJtisition F a c i l i t i e s  c o n s t i t u t e s  a p a r t i c u l a r l y  s i g n i f i c a n t  example 
of the  cont r ibu t ion  made by Goddard technicians.  

I n  

For the  Nanned Spacecraf t  Center, t he  l a r g e s t  por t ion  of t he  increase  i n  
the  t r a v e l  es t imate  r e s u l t s  d i r e c t l y  from the  two major manned space f l i g h t  
p r o j e c t s  act.j.vsly underway i n  f i s c a l  year  1964 - Gemini and ApolLo. The in- 
c rease  i n  the! s i z e  and complexity of t he  cont rac tor  e f f o r t  on these  p r o j e c t s  
i n  f i s c a l  year  1964, with the  r e l a t e d  increase  i n  s i z e ,  number, and complex- 
i t y  of contri icts,  and the  increase  i n  the  number of Manned Spacecraft  Center 
personnel engaged i n  the  t echn ica l  and adminis t ra t ive  supervis ion and d i r e c t i o n  
of these  conlxacts  con t r ibu te  t o  the  increased requirement. I n  addi t ion ,  pro- 
gram act ivi t :y  t r i l l  expand i n  f i s c a l  year  1964 t o  support t he  planned provisioln o f  
landing and i:ec:wery s i t e s  i n  the  P a c i f i c  area,  thus  n e c e s s i t a t i n g  add i t iona l  
employee tritvelt . 

The r o l e  of the  Marshall Space F l i g h t  Center i s  changing from i t s  h i s t o r i c  
in-house development mission t o  a r o l e  more of t h e  p r o j e c t  manager providing 
t echn ica l  gutdance and systems in t eg ra t ion  t o  development cont rac tors .  The 
need f o r  Mai:,;hiall personnel t o  t r a v e l  t o  cont rac tor  l oca t ions  t o  protlide 
continuous 1:i~chinical d i r ec t ion ,  coordinat ion and l i a i s o n  s u b s t a n t i a l l y  increases  
as the  Marshal1 r o l e  changes. 
r e f l e c t e d  i n  the  f i s c a l  year  1964 t r a v e l  estimate, toge ther  wi th  o ther  in- 
c reases  r e l a t e d  t o  the  growth of a c t i v i t y  a t  the  Michoud P lan t  and the M i s -  
s i s s i p p i  Test  P a c i l t i y ,  t he  increased emphasis being placed on inspec t ion  
and q u a l i t y  assurance,  and increased requirements f o r  c h a r t e r  a i r l i f t  service! 
t o  support p ro j ec t  management a t  the  widely dispersed NASA and c o n t r w t o r  
l oca t ions  ntnq involved i n  t h e  l a r g e  rocke t  pro jec ts .  

This  r e o r i e n t a t i o n  of Marshall a c t i v i t y  i s  

The incirease i n  the  es t imate  f o r  travel f o r  the  Launch OperationI, Center 
i s  r e l a t e d  p r i n c i p a l l y  t o  the  coordinat ion of program and business  ac t i v i t i e s ,  
f o r  which thlz Center i s  respons ib le  due t o  i t s  assigned mission t o  provide 
launch support and a common l o g i s t i c  and adminis t ra t ive  support  s e rv i ce  t o  
a l l  NASA eleinents u t i l i z i n g  the  At l an t i c  Miss i le  Range. This coordinat ion 
involves  employee t r a v e l  t o  NASA Headquarters and v i r t u a l l y  a l l  f i e l d  ac t iv -  
i t i e s  a t  an increased rate commensurate with the  scope, c o s t  and importance 
of t he  technica l  e f f o r t  t o  be conducted by NASA a t  the  At l an t i c  Miss i le  Range. 
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Locat io22 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATE3 

22 TRANSPORTATION OF THINGS 

NASA Headqucuett?rs. .................. 
Ames Research Center. ............... 
Fl ight  Resea:rclz Center. ............. 
Goddard Space F l ight  Center. ........ 
Langley Research Center. ............ 
Launch Operations Center. ........... 
Manned Space'craf t Center. ........... 
Marshall Sptnlce F l igh t  Center ........ 
Pac i f i c  Launch Operations Off ice. ... 

Lewis Research Center. .............. 
North Eastern Office................ 

Space Nuclear Propulsion Office..... 
Wallops Station..................... 
Western 0pe:ratLons Office........... 
Electronics  :Re,search Center......... 

1962 

$627,9 14 
63,099 
25,495 

1,475,253 
319,000 

23,831 
400,514 
937,565 
344,938 

--- 
5,494 

61,827 
14,298 

 total.........................^ $4,299,228 

Analysis by Types of Services 

Shipment of household goods and 
personal effects.................. $1,171,552 

. Aircraf t  t r ans fe r  cost.............. 173,163 
Rental of t rucks and other  t rans-  

por ta t ion  equipment............... 313,800 
Freight,  Express, and Drayage....... 2,613,803 
Other.....b.bb.....bb............... 26,910 

Total.......................... $4,299,228 

1963 

$800,000 
70,000 
45,000 

1,909,000 
330,000 
322,000 
430,000 

1,355,000 
643,000 

10,000 
11,000 
31,000 

147,000 
54,000 
10,000 

$6,167,000 

$1,736,000 
290,000 

469,000 
3,608,500 

63,500 

$6,167,000 

The est imates  under t h i s  heading cover requirements fo r  the 

1964 -, 

$1,025,000 

35,000 
2,624,000 

330,000 
576,000 
546,000 

1,616,000 
600,000 

10,000 
15,000 
35,000 

150,000 
70,000 

-I 67,000 

90,000 

$71,789,000 - 

$1 :,, 790,000 
324,000 

901,000 
4 ,, 674,000 

-I 100,000 

&789,000 -. 

t ranspor t  a- 
t i on  of personal e f f e c t s  and household goods, commodities, and technical  
equipment; the shipping of parcel  post and express items; and the rei i ta l  of 
t rucks,  t r a i l e r s ,  and cont rac tua l  a i r c r a f t  support. 

I n  the i n t e r e s t  of a t t r a c t i n g  and r e t a in ing  qua l i f i ed  personnel i n  short-  
age categories ,  funds fo r  the  t ranspor ta t ion  and shipment of household goods 
a r e  provided for  new appointees t o  c e r t a i n  engineering, s c i e n t i f i c ,  and other 
technical  pcmitions and employees being t ransferred.  Major increases  over the 
f i s c a l  year 19163 l e v e l  a re  planned f o r  the Goddard Space F l ight  Center, L e w i s  
Research Center, and the Launch Operation Center, while a decrease over f i s c a l  



year  1963 i s  an t i c ipa t ed  f o r  the  Manned Spacecraf t  Center, 
f i s c a l  year 1964 r e f l e c t  pr imari ly  requirements t o  support planned new re-  
c r u i  tment s. 

The es t lmates  f o r  

A i r c r a f t  t r a n s f e r  c o s t  es t imates  are based on cont rac tua l  a i r c r a f t  sup- 
po r t  required f o r  expanding manned space f l i g h t  opera t ions  i n  the  Apollc and 
Gemini project:; a t  the  launch s i t e ,  and i n  the  P a c i f i c  Ocean area.  Cargo 
type a i r c r a f t  a r e  required f o r  rap id  t r anspor t a t ion  of c r i t i c a l  spare  p a r t s ,  
subassemblies, 4md components i n  order  t o  minimize in t e r rup t ion  t o  complex 
and c o s t l y  f l i g h t  operations.  The f i s c a l  year  1964 es t imates  a r e  based on 
requirements pi: imorily f o r  the  Manned Spacecraf t  Center and the  Laugch Cper- 
a t i o n s  Center. 

Estimates foic r e n t a l  of t rucks  and o ther  t r anspor t a t ion  equipment x e  
based on requiremients f o r  vehicu lar  support  t o  de l ive r  suppl ies  and equipment 
ranging from minute e l e c t r o n i c  par t s  t o  complete booster  s tages ,  pr imari ly  
from loca t ion  1 x  Location wi th in  the  NASA i n s t a l l a t i o n s .  Expeditious de l i v e r y  
serv ice  i s  important to )minimize adverse e f f e c t  on the  mission accomplistiment, 
p a r t i c u l a r l y  ai: the  var ious  f ab r i ca t ion ,  s t a t i c  t e s t  and launch s i t e s .  The 
requirements i n  f i s c a l  year  1964 are pr imar i ly  a t  t he  Manned Spacecraf t  Center 
and the  Launch Operations Center,  which i s  a r e f l e c t i o n  of the  geographic d i s -  
persion involve13 ,st those cen te r s ;  however, requirements a t  the  Marshall Space 
Center a r e  l e s s  than i n  f i s c a l  year  1963 due t o  increased support by Golrern- 
ment -owned carg3 vehic les .  

Freight ,  express  and drayage include l o c a l  commercial t r a n s f e r  seririces 
and Government b i l l s  of lading,  which cover f i r s t  d e s t i n a t i o n  c o s t s  of :;hip- 
ping equipment an'd suppl ies  where such c o s t s  have not  been included i n  pur- 
chase cos ts ,  A major por t ion  of t he  f i s c a l  year  1964 es t imate  r e l a t e s  i:o 
shipment of equipiment t o  the  worldwide t racking  network s t a t i o n s ,  and sliip- 
ment of protot:ype and opera t iona l  spacecraf t  from con t rac to r s  t o  NASA ac:tivi- 
t i e s ,  i n c l u d i q  launch s i t e s .  A l a r g e  p a r t  of the  shipments t o  t rackini ;  
s t a t i o n s  involves t r a i l e r s  equipped t o  perform t racking  funct ions,  which a r e  
shipped about i n  the  United S t a t e s  o r  overseas  depending on the  particu:l.ar 
t racking  assignment. 



lUA1CIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Locat ion 

FISCAL YEAR 1964 ESTIMATES 

23 RENT, COMMUNICATIONS, AND UTILITIES 

NASA Headquarters I. . . . . . . . . . . . . . . . . . 
Ames Research Center.. .. . . . . . . .. . . . 
Fl ight  Research Center. . . . . . . . . . . . . 
Goddard Space IUight Center. . . . . . . . 
Langley Research Center.. . . . . . . . . . . 
Launch Operations Center........... 
L e w i s  Research Center.. . . . . . . . . . . . . 
Manned SpacecrriEt Center........... 
Marshall Space ]?light Center. . . . . . . 
North Eastern 0Ef:Lce.. . . . . . . . . . . . . . 
Pac i f i c  Launch Operations Office.. . 
Wallops Stat ion. .  .................. 
Western Operations Office. . . . . . . . . 
Electronics  Remarch Center. . . 

1962 

$ 961,783 
2,742,210 

318,717 
7,178,325 
3,329,038 

366,345 
2,241,757 
1,206,811 
5,937,056 

--- 
401 , 226 
167,026 

19 63 

$ 2,020,000 
3,954,000 

305,000 
14,977,000 
4,574,000 
1,186,000 
3,622,000 
3,992,000 

10,226,000 
38,000 
63,000 

665,000 
331,000 

33,000 

 total.^,..,................. $24,850.294 $45,986,000 

Analysis b c r y p e s  of Services 

Rents : - 
Land.. . . . . . . I D .  . . . . . . . . . . . 13,602 $ 15,000 
StNctures . .~D. . . . . . . . . . . . . . . . e . o .  888,515 2,355,000 
Electronic  eqi~ilpment : 

Research computations.. . . . . . . . . 26,575,000 
658,533 730,000 Business oper,ations. . . . . . . . . . . 
243,024 400,000 Other busine13e equipment . . . . . . . . . 

A l l  o ther  eqii ipinent. . . . . . . . . . . . . .  329,233 570,000 
15,493,027 30,645,000 

$ 

13,360,120 

19 64, 

$ 3,4501,000 

18,6201,000 

4,5481,000 
339,000 

4 , 5561,000 
3,1051,000 

6,2651,000 

68,000 
731,000 

1 ,304, ,000 

4,353,000 

11,460,000 

6451,000 
24C! ,000 

959,02tl,OOO 
I- 

34,990,000 

54y ,000 

40fi1,OOO 
60il. ,000 

39,971,000 

Connnunications: 

734,817 1,176,000 2,068;,000 Leased lines,.................... 
Local telephone and exchange 

Long distance to11 ca l l s . .  . . . . . . . 
Telegraph........................ 68,796 212,000 231 ,000 
TWX  service..................^... 106,758 94,000 15511 ,000 
Postage, other  than parcel  post.. 255,669 337,000 41!1,000 
 other....,.......*..........^.... 318,628 369,000 376,000 

4 , 115,110 6,453,000 8 , 464+ ,000 

2,530,000 3 , 102,000 
1,735,000 2 , 113,000 

services....................... 1,590,800 
1,039,642 
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1962 1963 

Ut i l i t i e s :  

Electricit:y...... ............... $ 4,661,112 $ 6,991,000 $ 8,11.99,000 
Heat............................ --- 906,000 1,090,000 
Water........................... 134,611 349,000 422,000 
Gas............................ 410,340 506,000 ti42,OOO 
Other........................... 36,094 136,000 :;!38,000 , 

5,242,157 8,888,000 10,.'ii91,000 

'Total. ................... $24,850,294 $45,986,000 $59L)26,000 
-I 

Elec t ronic  eq,uipment : 

The conduct of t he  NASA program requ i r e s  the  c o l l e c t i o n ,  processing,  
s torage  and use of a r ap id ly  increas ing  volume of both technica l  and admin- 
i s t r a t i v e  data .  The increase  i n  t echn ica l  data handling requirements arises 
from the  increas ing  number of more complex p r o j e c t s ,  p lus  the  increas ing  
dens i ty  of the  f l i g h t  schedule,  thus  expanding the  need f o r  both rea l - t ime 
systems and for da ta  reduct ion subsequently. The adminis t ra t ive  da t a  load 
increase  i s  clue l a r g e l y  to  the  continued expansion of the  NASA con t rac t  
programs f o r  research and development and cons t ruc t ion  of f a c i l i t i e s ;  the  
a c t i v a t i o n  of new activit ies and the  increases  i n  personnel s tafEing a l s o  
con t r ibu te  t.o heavier  demands f o r  adminis t ra t ive  d a t a  capaci ty .  The f i g u r e  
shown f o r  business  opera t ions ,  however, decreases  due t o  planned purchase 
of EAM equipnetit i n  1964 i n  l i e u  of r e n t a l  equipment a t  the  Marshall Space 
F l i g h t  Center. The capac i ty ,  speed, and f l e x i b i l i t y  of e l e c t r o n i c  d a t a  
processing iuid computing equipment provides the  most adequate soluticln a v a i l -  
able.  
t i o n s ,  which e s t ab l i shed  Executive Branch pol icy  regarding lease VS. purchase 
of such equ:tpment, NASA encounters many s i t u a t i o n s  i n  which r e n t a l  remains 
more a t t r a c t i v e ,  p r imar i ly  because it  avoids Government c a p i t a l  investment 
i n  equipment which may be outmoded quickly due t o  advances i n  e l e c t r o n i c  
equipment te:hiiology. 

While observing f u l l y  the  provis ions  of Bureau of the  Budget regula-  

The es t imate  f o r  f i s c a l  year  1964 increases  over t h a t  f o r  f i s c a l  year 
1963 1argel:y because of two f ac to r s :  (a)  f i s c a l  year  1964 w i l l  be the! f i r s t  
f u l l  year oE opera t ion  of many of t he  p ieces  of  equipment; and (b) t he  
c a p a b i l i t y  i sbe ing  improved as advanced equipment becomes a v a i l a b l e ,  such 
as the  conversion of IBM 7090 machines t o  the  7094 type. Other increases 
are due to  more in tense  s h i f t  u t i l i z a t i o n  and provis ion  of additional.  
equipment. A l ist  of t he  proposed equipment t o  be rented f o r  f i s c a l  year  
1964 follows : 
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RENTAL OF ELECTRONIC COMPUTING EQUIPMENT 

Number Fiscal Year 1964 Funding 
of Prime Second Third Total 

Units Shift Shift Shift  Rer . ta 1 

NASA Headquarters : 

--- $ '300,000 IBM . 1620........... 1 $300,000 --- 
IBM . 1401........... 2 200,000 --- -0 -  200 , 000 . -0- --- L90,OOO EAM 14010.......... 1 190,000 -I 

690,000 -0- --- 1590,000 

Ames Research Center : 

M-H 1800............. 1 660,000 $230,000 $66,000 '956,000 
IBM . 1401........... 1 137,040 -0- --- 137,040 
IBM - 7094.. . . 1 987,360 --e --- '987,360 
Miscellanecus.. ....... 59 ,600 --. . 59,600 

1,844,000 230,000 66,000 2 , 140,000 -I 

Flight Resea?& Center: 

IBM . 407.4t.......... 1 18 , 500 --- 18,500 
IBM . 704.4,..4........ 1 103,000 - -- --- 103,000 
IBM . 1401 ............. 1 72,000 --- --. 72,000 

21,500 
215,000 --- --e 215,000 

-e- --- ........ Miscellaneous. 21,500 -, 

Goddard Space Flight 
Center: 

608,000 
IBM . 1410........... 2 560,000 210,000 -0- 770,000 
IBM . 7094........... 5 5,771,000 2,167,000 1,895,000 9,833,000 
UNIVAC . jtL0'7........ 1 1,008,000 400,000 200,000 1,608,000 
EAM. . sv s a 116,000 -v - 116,000 

IBM . 14011........... 8 480,000 128,000 --- 

- 
Miscellanta6u:s. ........ 3,825 io00 --- -0-  A 3 825;OOO 

11,760,000 2,905,000 2,095,000 16,,760,000 

Langley Resear(:h Center: 

IBM . 1401........... 2 419,000 126,000 -0-  545,000 
IBM . 1620........... 2 106,000 15,000 -00 121,000 
IBM . 7070........... 1 516,000 30,000 -0-  546,000 
IBM . 7090.........*. 1 963 ,000 180,000 -0- 1 ,, 143,000 
Miscellaneous........ . 140 IO00 ..-e -0-  -I 140,000 

2,144,000 351,000 --- 2 ,,495,000 
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Number F i s c a l  Year 1964 Funding I- 

of Prime Second Third Total.. 
Units S h i f t  S h i f t  S h i f t  Rent + t l  
--.I- 

Launch Operatiioo Center: 

$120,000 $80,000 --- $200,000 

99,000 --- --- 9 ! )  ,000 

IBM . 1410........... 1 
GE 256,000 --- --- 25fi ,000 . 225..........*.* 1 
E A M . . . . . . . . . . . . . . . . . .  1 

475,000 80,000 --- 555,000 
--I 

Lewis Research Center: 

IBM . 7090..,........ 1 807,720 274,625 -0- 1,082,345 
IBM . 1401....*...... 2 200 , 620 63,111 --- 263,731 

13,800 --- --- 13,800 IBM . 610.....,...... 1 --- -0- 68 , 124 Miscellaneouw.. ....... 68 , 124 --I 

1,090,264 337,736 -- 1,428,000 

Manned Spacecrig: Center : 

IBM . 1401.. .......... 3 385,000 87,000 472,000 

Miscellaneoim. ........ 688,000 27,000 --- 7 1  5,000 
2,733,000 824,000 3,5517,000 

IBM . 7090.,, .......... 2 1,660,000 710,000 --- 2,370,000 

--I 

Marshall Space F l ight  
Center: 

IBM . 1401,,......... 10 762,000 288,000 --- 1 ,OfI0,000 

--- --- l;~o,ooo 
Miscellaneous.. ....... 2,184,000 131 ,000 -0-  - 2,311.5,ooo 

IBM . 1410.,,........ 2 458,000 216,000 --- 674,000 
IBM . 1620........... 4 170,000 
IBM . 7090..0.....0.0 2 1,704,000 720,000 --- 2,4:!4,000 

5,278,000 1,355,000 --- 6,6?l3,000 

Wallops StatiZE: 

922,000 --- --- 9 :h2 , 000 
922,000 

--, IBM . 709............ 1 --- o m -  9 22,000 

Total.,......... $27,151,264 $6,082,736 $2,161,000 $35.3!)5,000 -- 

Lands and St ruc tures :  

The increase of $1,056,000 i s  based pr imari ly  on the increase i n  
personnel pos i t ions ,  the  establishment and expansion of c e r t a i n  i n s t a l l a t i o n s ,  
and the  necea;:;it:y t o  r en t  space t o  supplement Government f a c i l i t i e s  on an 
inter im b a s i s .  



NASA Headquarters w i l l  vacate r en ted  space now occupied and wil l [  move 
t o  a new bu i ld ing  during t h e  f i r s t  q u a r t e r  of FY 1964. 

The Launch Operat ions Center c u r r e n t l y  leases o f f i c e  f a c i l i t i e 5  out- 
s i d e  the  Cape Canaveral Missile T e s t  Annex area. Functions such as Einancial. 
management, procurement and con t r ac t ing ,  automatic da ta  processing and 
personnel opera t ions  have been r e loca ted  t o  these  o f f - s i t e  f a c i l i t i e s  pending 
a v a i l a b i l i t y  clf Government f a c i l i t i e s  on Merritt Island. Addit ional  func t ions  
are i n  t h e  prccess  of being r e loca ted  t o  these  o f f - s i t e  f a c i l i t i e s  alt t h e  
present  t i n e .  Rental space t o  accommodate expanded NASA a c t i v i t y  a t  the  
Center i n  fJ.sc,al year  1964 is proposed, s ince  Government f a c i l i t i e s  Ion 
Merritt Islcmcl w i l l  even tua l ly  house many of t hese  func t ions ;  t h e r e f o r e ,  
r e n t a l  space o f f e r s  t h e  most economical and f l e x i b l e  in t e r im  arrangeinent. 

The expansion of t h e  North Eas te rn  Of f i ce ,  which was a c t i v a t e d  i n  
September 1.962!, and t h e  establishment of t he  E l e c t r o n i c s  Research Ceinter 
i n  the  g r e a t e r  Boston area present  add i t iona l  space requirements. The 
increas ing  number of personnel at t h e  Manned Spacecraf t  Center at Houston, 
Texas has  nude it necessary t o  r e n t  o f f i c e ,  laboratory,and shop space from 
non-Governuuml: sources. This  is a temporary s i t u a t i o n  pending the ava i l a -  
b i l i t y  of it Government-owned permanent s i t e  now under cons t ruc t ion  a t  
Clear Lake. 

~ 

The J e t  I?ropulsion Laboratory i n  Pasadena, Cal i forn ia ,  has  add i t iona l  

These requirements are being funded by t h e  Western 
space rentii'l requirements due t o  t h e  increased number of personnel Filanned 
f o r  f i s c a l  year 1964, 
Operat ions Of ,€ice. 

Commun i c a t  i o n s  

The increased funding requested f o r  f i s c a l  year  1964 f o r  conarmrricationo 
i s  based dLrec t ly  upon expansion of t h e  pace and scope of t h e  NASA program, 
as r e f l e c t e d  i n  t h e  occupancy of new f a c i l i t i e s ,  add i t ion  of personnel 
r equ i r ing  loca l  and long d i s t ance  telephone and exchange s e r v i c e ,  arid the  
increas ing  nced t o  use telephonic communications f o r  coord ina t ion  m d  
consu l t a t ion  due t o  t h e  urgency of meeting schedules. 

When the  cons tan t  volume of message t r a f f i c  between two or more loca- 
t i o n s  reaches a c e r t a i n  l e v e l ,  o r  when a s p e c i f i c  need f o r  an independent 
system a r i s e s ,  i t  is more economical and advantageous t o  t h e  Government 
t o  lease l i n e s  r a t h e r  than use coamercial long d i s t ance  t o l l  f a c i l i t i e s .  

The proposed schedule of leased  l i n e s  f o r  f i s c a l  year 1964 folltows: 

OC 23-5 
671994 l3-63--22 



COMMUNICATION - LEASED LINES 

1964 1962 1963 -,- 

NASA Headquarters : 

Headquarters t o  Wallops Is1 and. .......... 
Headquarters t o  Langley Research Center. . 
Headquarters t o  L e w i s  Research Center.... 
Headquarter's t o  Pac i f i c  Launch Operations 

Office...............................e. 
Western Operations Off ice t o  Jet 

Propulsicm Laboratory.................. 
F l igh t  Remarch Center t o  Western 

Operaticiris Office...................... 
Ames Resesa:ch Center t o  Western 

Operations Office..... ................. 
Miscellaneous t i e  l i n e s  and c i r cu i t s . .  ... 

Fl igh t  ResecEt& Center: 

Edwards, Chlfifornia t o  San Bernardino, 
Califoni:ia,, ............................ 

Edwards t o  Elly, Nevada................... 

Langley Resc!;arch Center : 

Langley t o  Wisllops Is land,  Virginia. .  .... 
Langley t o  Norfolke Virginia............. 
Langley t o  Newport News, Virginia.. ...... 
Langley t o  Washington, D. C. ............ 

Launch Operiltions Center : 

Cape Canaver,al t o  Marshall Space F l igh t  
Center................................. 

Cape Canaveral t o  Houston, Texas......... 
Cape Cana-vera1 t o  Huntsvil le,  Alabama.. .. 
Cape Cana'veral t o  Merritt Is land,  

Florida................................ 
Cape Canaveral t o  Pa t r ick  A i r  Force Base. 

Cape Canaveral t o  Washington, D. C. ..... 

4,000 4,000 4,000 
7,000 5,000 5,000 
12,000 9,000 9,000 

5,000 4,000 4,000 

9,000 8,000 8,000 

5,000 4,000 4,000 

12,000 9,000 9,000 
9 ;ooo 7,000 -, 7,000 
63,000 50,000 50,000 

9,000 18,000 18,000 
91;ooo 50,000 -, 

100,000 68,000 18,000 

4,000 4,000 4,000 
1,000 1,000 1,000 

e-- 1 .ooo 1,000 
2,000 8;OOO -, 8,000 
7,000 14,000 14,000 

5,000 15,000 '189,000 

2,000 6,000 37,000 
12,000 42,000 40,000 

3,000 10,000 ~~l0 ,000 

L-ll 5,000 
1,000 3,000 __, 9 9000 
23,000 76,000 49O,OOO 
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1964 1962 1963 .,- 

L e w i s  Research Center: 

Lewis  t o  Pliiinbrook. Ohio ................. 
Wide area ts Lelphone l i n e s  ................ 
L e w i s  to Waslnington. D . C ............... 
Miscellaneoiis c i r c u i t s  ................... 

Manned Spacecraft Center : 

Houston to Washington. D . C ............. 
Houston t o  Cape Canaveral ................ 
Houston t o  W h i t e  Sands. New Mexico ....... 
Houston t o  Downey. Cal i forn ia  ............ 
Houston t o  . S t  . Louis. Missouri ........... 
Houston t o  Santa Monica. Cal i forn ia  ...... 
Houston t o  Marshall Spacecraft  Center .... 
MacDonald. 9 t  . Louis t o  Cape Canaveral ... 
Wide area telephone l i n e s  ................ 

Marshall Spacc.,eLight Center: 

Marshall to  A m a  Research Center ......... 
Marshall t o  Pa t r ick  A i r  Force Base ....... 
Marshall t o  NASA Headquarters. 

Washington. D . C ...................... 
Marshall t o  Birmingham. Alabama .......... 
Marshall t o  key l oca l  points.  ............ 
Marshall to  Langley Research Center ...... 
Marshall t o  N e w  Orleans. Louisiana ....... 
Marshall t o  Santa Monica. Ca l i fo rn ia  ..... 
Marshall t o  Manned Spacecraft Center ..... 
Marshall t o  San Diego. Cal i forn ia  ........ 
Marshall t o  Wichita. Kansas .............. 
Marshall t o  Sea t t l e .  Washington .......... 
Marshall t o  Mississ ippi  T e s t  F a c i l i t y  .... 
Marshall t o  Jackass F la t s .  Nevada ........ 
Marshall t o  Rockmart. Georgia ............ 
Marshall t o  Edwards A i r  Force Base ....... 
Michoud to  Seattle. Washington ........... 
Michoud to  S ter l ing .  Michigan ............ 
Michoud to  Wichita. Kansas ............... 
Michoud t o  Rockmart. Georgia ............. 
Mississ ippi  T e s t  F a c i l i t y  t o  Rockmart. 

Georgia ................................ 

10. 000 8 . 000 13.  000 
52. 000 149. 000 2CI 2 . 000 

8. 000 LO. 000 $113 . 000 ... .... 14.000 
70.  000 167. 000 282. 000 

-I 

44 . 000 
33. 000 
13.  000 
51. 000 
14 . 000 
19.  000 

5 .  000 
18. 000 

197. 000 
-0 -  

44. 000 
49. 000 
26. 000 
77.  000 
20 . 000 
28. 000 

8.  000 
29. 000 
94. 000 

375. 000 

616 . 000 
€!13 . 000 
1!:6 . 000 
i" 7 . 000 
39 . 000 
1!:8 . 000 

8. 000 
2!!9 . 000 
$114 . 000 

430. 000 
-I 

118. 000 124. 000 12114. 000 
14. 000 14. 000 I .. 4 . 000 

28. 000 
17.  000 
23. 000 
13.  000 
21. 000 
40 . 000 ... 

... 
- 0 -  ... ... ... ... ... 

28. 000 
17.  000 
42.  000 
14. 000 
72. 000 
55. 000 
6 .  000 
6 .  000 
4. 000 
6 . 000 

12.  000 
- 0 -  ... ... 

12.  000 
8. 000 
6 .  000 ... 

218. 000 
11.7 . 000 
113 . 000 
11.4 . 000 
72.  000 
!is .000 

6 .  000 
11.8,OOO 
11.0 . 000 
:I . 8 . 000 
34. 000 
.I . 8 . 000 

5 .  000 
:I . 8 . 000 
36. 000 
.!O .000 
.I. 2 . 000 

5 . 000 

... ... 5.  000 
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19 62 1963 - 19 64 

Mississ ippi  Test F a c i l i t y  t o  

Mississ ippi  Test  F a c i l i t y  t o  

Miss i s  s ip]?  i Test F a c i l i t y  t o  

Mississ i p  p i  ‘ res t  F a c i l i t y  t o  

Santa Monica, California............... e-- --- 24,000 

San Diego, California.................. --- --- 24,000 

S e a t t l e ,  Washington............. ....... --- --- 18,000 

--- --- 12,000 Ster Ling, Michigan.. - ................... 
274,000 426,000 O60,OOO 

Western Operations Office:  

Western Operations Office t o  Edwards 
A i r  Force Base........................ 

Western Operations Office t o  Ames 
Research Center........................ 

Western Operations Off ice  t o  Denver, 
Colorado............................*.* 

Western Operations Office t o  San Diego, 
California............................. 

Western OFerations Off ice  t o  Sunnyvale, 
Cal i fornia  .............................. 

Western OFlerations Off ice  t o  Canoga Park, 
Califorrhai............................ 

Western Olperations Off ice  t o  S e a t t l e ,  
Washington............................. 

Western Cyerations Office t o  Azusa, 
Cal i fornia . .  ........................... 

Western Operations Off ice  t o  
Sacrameritci, Cal i fornia . .  ............... 

4,000 

16,000 

22,000 

6,000 

16,000 

3,000 

19,000 

2,000 

16,000 
L04,OOO 

-I 

T o t a . l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,000 1,176,000 2 , p 6 8 , 0 0 0  
-, 

Minor j.nc:reases are requested f o r  te legraphic  serv ice ,  postage, and 
penalty mai.1.ings i n  d i r e c t  support of the  program level proposed f o r  the 
budget year,  

Ut i l i t ies  

E l e c t r i c  pczg;: 

Major i:ecluirements f o r  e l e c t r i c  power are d i r e c t l y  r e l a t ed  t o  the 
operation of l a rge  f a c i l i t i e s ,  such as wind tunnels  and heavy machinery. 
The comp1et::ion of the new i n d u s t r i a l  complex on Merritt Is land near  
Cape Canaveira:L i n  1964 w i l l  involve the use of addi t iona l  amounts of 
electric:  power f o r  machine too l s  and la rge  materials handling equiprrient. 
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Approximately $900,000 w i l l  be requi red  f o r  t h i s  purpose a t  t h e  Launch 
Operations Center. Other new f a c i l i t i e s  coming i n t o  ope ra t ion  a t  t h e  
Goddard and Marshall Space F l i g h t  Centers and a t  t h e  Manned SpacecraEt 
Center will r e q u i r e  add i t iona l  e l e c t r i c  power f o r  which about $300,0(30 
is requested. The consumption of electric power i n  1964 at o the r  lolcations 
i s  expected to1 remain a t  approximately t h e  same level as i n  1963. 

Other u t i l i t i e s :  

The increased c o s t s  f o r  o t h e r  u t i l i t i e s ,  including hea t ,  water, and 
gas ,  a r e  roughdy propor t iona l  t o  t h e  e x t e n t  of new f a c i l i t i e s  scheduled 
f o r  completion i n  1964. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Locat ion 

FISCAL YEAR 1964 ESTIMATES 

24 PRINTING AND REPRODUCTION 

19 64 --- 1962 19 63 

NASA Headquarters.................. $ 814,571 
Ames Research Center............... 24,848 

Goddard Space F l igh t  Center........ 226,546 
Langley Research Center............ 26,000 
Launch Operations Center........... 2,754 
L e w i s  Researck Center.............. 30,278 
Manned Spacecxaft Center........... 72,027 
Marshall Space F l igh t  Center....... 394,630 
North Eastern Office............... --- 
Pac i f i c  Launch Operations Office.. . 
Wallops S t a t i c m . . . . . . . . . . . . . . . . . . . .  762 
Western Operaticlns Office.......... 10,484 
Electronic  Research Center.. ....... 

Fl igh t  Research Center............. 1,100 

--- 
--- 

$1,300,000 
27,000 
5,000 

200,000 
35,000 
165,000 
40,000 
615,000 
582,000 
3,000 
5,000 
15,000 
35,000 
5,000 

$1 ,750,000 
40,000 
7,000 

250,000 
35,000 
750,000 
55,000 

762,000 
4,000 
5 000 
15,000 
50 000 
24 000 

1,100,000 

--,L 

Total..  ..................... $1,604,000 $3,032,000 $4,847,000 

A n a l y s i s i b  Types of P r i n t i n g  

Pr in t ing ,  Dup1.icating and 

Pr in t ing ,  DupjLicating and 

Photostat ing,  Blueprinting 

Binding-Gov” t Agencies. .......... $ 962,007 $1,713,000 $2,663,000 

Binding-Commercial.. ............ 508,860 1,013,000 1,679,000 

and Photog~:i~pphy. ................. 131,493 247,000 347,000 
Microfilming,, 1,640 59,000 --:- ....................... 158 000 

Total. ,  ...................... $1,604,000 $3,032,000 $4,847,000 -- 
The funds requested f o r  p r in t ing  and reproduction are used t o  defray 

the  cos t  of p r in t ing  of NASA s c i e n t i f i c  and technica l  r epor t s  and publica- 
t i o n s ,  spec ia l  repor t s  and brochures, pr inted forms and l e t t e rheads ,  m d  
miscellaneous p r in t ing  and binding. NASA’s research i n  the  f i e l d  of :)pace 
exploration is Eundamental; consequently, there  is  an increasing need f o r  
reporting of the r e s u l t s  of t h i s  research. These r epor t s ,  together with 
t r a n s l a t i o n s  Df pe r t inen t  foreign space research publications,  are di: - 
seminated by NASA f o r  widespread use by the  Department of Defense, o ther  
Government agencies, the  aerospace indus t r i e s ,  educational i n s t i t u t i o n s  
and s c i e n t i f i c  organizations. Often NASA is the  only source of p a r t i m l a r  
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information 011 slpace research;  and many of t h e  s c i e n t i f i c  and technical 
documents pub:LLslned by NASA are used as permanent re ference  documents ti'y 
t h e  r ec ip i en t s .  

To t he  e x t e n t  t h a t  government f a c i l i t i e s  are a v a i l a b l e ,  these  are 
u t i l i z e d .  Howevler, con t r ac t  p r i n t i n g  i s  used by NASA i n s t a l l a t i o n s  during 
peak workloade and f o r  jobs beyond the  c a p a b i l i t y  of t he  a v a i l a b l e  Govern- 
ment reproduct ion f a c i l i t i e s ,  such as s i l k  screen work and s p e c i a l  p r in t ing .  

The estimatles include funds for photos ta t ing ,  b luep r in t ing ,  and s t i l l  
and movie photography se rv ices  requi red  f o r  var ious  l abora to ry ,  ground and 
f l i g h t  t e s t i n g  a c t i v i t i e s .  

The s torage  problems involved wi th  r e t e n t i o n  of a r a p i d l y  inc reasmg  
volume of tec'hnical r e p o r t s  and research  d a t a  have l e d  t o  an increas ing  use 
of microfilming processes. 

The incrleased funding l e v e l  proposed in t he  f i s c a l  year 1964 estimates 
i s  a d i r e c t  r ' e f l e c t i o n  of t he  increas ing  magnitude and complexity of NASA 
t echn ica l  and admin i s t r a t ive  a c t i v i t i e s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Loc a t i. on --- 

FISCAL YEAR 1964 ESTIMATES 

25 OTHER SERVICES 

NASA Headquarters.. ................ 
Ames Research Center............... 
F l i g h t  Research Center............. 
Goddard Space F l i g h t  Center........ 

Launch Operations Center........... 
L e w i s  Research Center.............. 

Langley Res€ ar  ch Center.. .......... 
Manned Space c r a f t  Center.. ......... 
Marshall Space F l i g h t  Center.. ..... 
P a c i f i c  Launch Operations Office.. . 
Wallops Stat.ion.. .................. 

North Eas te rn  Office............... 

Space Nuclear Propulsion Office.... 

Western Operations Office.......... 
E lec t ronics  Research Center........ 

1964 - 1962 1963 

$8,446,27 9 
2,386,262 
1,829,235 
4,017,166 
4,736,153 
1,841,143 
3,236,058 
2,862,243 

14,508,118 --- --- 
8,023 

1,674,103 
37,190 --- 

$19,604,250 
1,500,000 

99 1,000 
3,601,000 
2,709,000 
4,346,000 
3,000,000 
7,286,000 

16,210,000 
21,000 

354,000 
20,000 

2,47 1,000 
145,467 
37,000 

$28 ,'349,000 
2 ,~300,000 
2,)357,000 
3,980,000 
2,709,000 

11,740,000 
3 ,?317,000 

10 ,  215,000 
21,700,000 

47,000 
440,000 
250,000 

2,581,000 
255,000 - 144,000 

Total......................... 945,581,973 $62,295,7 17 &!584,000 - 
Analysis by Types of Services 

Service cocrt.racts.. ................ $13,401,868 $19,013,000 $28,366,000 
Maintenance, r e p a i r s ,  a l t e r a t i o n s ,  

and minor construction..  ......... 11,089,011 17,424,000 20,318,000 
Custodial  se rv ices . .  ............... 3,782,647 4,690,000 6,1379,000 
Other contract.ua1 services. .  ....... 7,033,361 12,470,000 23,'!+06,000 
Services of ot.her government 

agencies......................... 10,258,372 8,672,467 12,380,000 
Other misce 1.laneous services. .  ..... 16,714 26,250 ___ 35,000 

Total......................... $45,581,973 $62,295,7 17 39  1,1584,000 - 
The e s  t:inLates f o r  t h i s  o b j e c t  class inc lude  s e r v i c e s  performed by o the r  

government agencies and con t r ac to r s  fo r  t h e  ope ra t ion  of NASA i n s t a l l a t i o n s ,  
as required on a non-recurring, seasonal ,  o r  o the r  i n t e r m i t t e n t  b a s i s ,  or  
t o  extend a.rtd supplement NASA in-house c a p a b i l i t i e s .  Such s e r v i c e s  we 
grouped i n  genera l  ca t egor i e s  as follows: (a) service c o n t r a c t s ,  which in-  
clude such e f f o r t  as engineering des ign ,  computer programming and opl'rations:, 
and document:at.ion services; (b) maintenance o f ,  and r e p a i r s  t o ,  c a p i t a l  
p l an t  and equipment, and minor cons t ruc t ion  ( p r o j e c t s  having a value of 
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$250,000 o r  l.eso), such as maintenance and r e p a i r s  of ins t rumenta t ion  and 
o the r  r e sea rch ,  o f f i c e ,  shop, and vehicular equipment; (c) c u s t o d i a l  s e r v i c e s ,  
such as secur:ity, j a n i t o r i a l ,  laundry, and f i r e  p r o t e c t i o n  s e r v i c e s ;  (d) 
o the r  con t r ac tua l  s e rv i ces ,  inc luding  a i r c r a f t  ope ra t ion  and maintenance, 
p repara t ion  and disseminat ion of educa t iona l  e x h i b i t s  and materials, and 
motion p i c t u r e  s e r v i c e s  ; (e) s e r v i c e s  of  o the r  government agencies,  inc luding  
adminis t ra t ion ,  aud i t ing ,  and in spec t ion  of NASA research  and developnient 
c o n t r a c t s  ; and r:f) o the r  miscellaneous s e r v i c e s  (i. e. r e p r e s e n t a t i o n  allow- 
ance f o r  Headquarters only). 

Service contr i ic ts  

The lar~;c:s!: consumers of service c o n t r a c t  e f f o r t  are NASA Headquarters, 
t he  Manned Spacecraft  Center,  Marshall Space F l i g h t  Center, and t h e  Launch 
Operations Centcx. The c o n t r a c t  work performed i n  support  of Headquarters 
c o n s i s t s  prinuirnly of independent (i.e. from t h e  Centers and i n d u s t r i a l  
con t r ac to r s )  cwaluations of r e l i a b i l i t y  and q u a l i t y  assurance i n  NASA programs, 
and preparat ion, ,  p r i n t i n g ,  and disseminat ion of t echn ica l  documents unider 
t he  NASA techn ica l  information program; inc reases  are planned i n  both areas 
i n  f i s c a l  yecu: :t964. A t  t he  Manned Spacecraf t  Center,  t h e  major u s e  o f  
s e r v i c e  cc)ntriic!:s i n  f i s c a l  year  1964 i s  t o  provide f o r  t he  i n s t a l l a t i o n  and 
checkout of 1:c:chnical mission and support  equipment i n  the  permanent f a c i l i -  
t ies t o  beconr! a v a i l a b l e  i n  the  Houston complex during f i s c a l  year 1964; 
s e r v i c e  contr i ic ts  are a l s o  u t i l i z e d  f o r  engineering and shop services and 
f o r  coutmercia:L labora tory  a n a l y s i s  s e rv i ces .  The Marshall Space F l igh t  
Center uses  i i  v a r i e t y  of r a t h e r  small engineering service c o n t r a c t s  f o r  such 
purposes as j.nsI:allation master planning, conduct of spec ia l i zed  e l e c t r o n i c  
tests,  and model1 f a b r i c a t i o n  f o r  which spec ia l i zed  c a p a b i l i t i e s  of p r i v a t e  
f i rms are p a r t i c u l a r l y  su i ted ;  however, the  major i nc rease  i n  f i s c a l  year 
1964 i s  i n  the  mea of computer work, involving the  c o n t r a c t  support-  
ing the  Computation Division, development of t h e  Data Center, and purchase 
of supp1ement:ary computer time from the  Army Missile Command t o  meet peak 
workload concl:ttj.ons. Some inc rease  i n  service c o n t r a c t  support  i s  requi red  
a t  the  Launch Operations Center i n  f i s c a l  year 1964 t o  expand s p e c i a l  
engineering c a p a b i l i t i e s ,  computer a c t i v i t i e s ,  and documentation 
s e r v i c e s  comnumaurate with the  expanded program a c t i v i t y  planned fo r  t he  
A t l a n t i c  Misa:ilc: Range i n  f i s c a l  year  1964. 

Maintenance, j s )a i r s ,  a l t e r a t i o n s ,  and minor cons t ruc t ion  

There i s  a continuing need f o r  r o u t i n e  r e p a i r s  and a l t e r a t i o n s  t o  
e x i s t i n g  buiI.tlirigs, f a c i l i t i e s  and equipment of a support-type na tu re  and, 
more importanl:ly, f o r  f a c i l i t i e s  and components d i r e c t l y  r e l a t e d  t o  s p e c i f i c  
space missions which are operated c l o s e  t o  maximum capac i ty  on urgent  pro- 
grams. I n  aditlit:ion, as new techniques r e l a t e d  t o  the  space exp lo ra t ion  
e f f o r t  are deire1.oped and per fec ted ,  a l t e r a t i o n s  t o  f a c i l i t i e s  become essen- 
t i a l  t o  permi.l: t h e i r  u t i l i z a t i o n  i n  the  most e f f e c t i v e  manner. The urgency 
of t h i s  ef fox!: f u r t h e r  r equ i r e s  the  accomplishment of minor cons t ruc t ion  
p r o j e c t s  under $250,000 which would otherwise have t o  w a i t  f o r  t he  next 



annual au tho r i za t ion  b i l l  (e.g. l i q u i d  hydrogen s to rage  f a c i l i t i e s  a t  
Marshall Space F l i g h t  Center, hanger and s p i n  test f a c i l i t y  modi f ica t ions  a t  
the  Launch 0pai:at:ions Center, a l t e r a t i o n s  t o  the  Range Engineering Building 
a t  Wallops S t a t i o n ,  e tc . ) .  

Custodial  services 

The cont l  riui.ng requirements f o r  c u s t o d i a l  and housekeeping s e r v i c e s  
(pr imar i ly  s e c u r i t y  guard and j a n i t o r i a l  services) increase i n  f i s c a l  year  
1964 a t  v i r t u a l . 1 ~  a l l  NASA i n s t a l l a t i o n s ,  due t o  the  inc rease  i n  the  level 
of opera t ions  and, the  occupancy of new f a c i l i t i e s  i n  f i s c a l  year 
1964. I n  the  case of Marshall Space F l i g h t  Center, the  c u s t o d i a l  r;erviI:e 
category a l s o  inc ludes  s p e c i a l  chemical c leaning  of l i q u i d  oxygen l i n e s ,  
p rope l l an t  s to rage  tanks,  and o the r  p rope l l an t  handling equipment relatlzd 
t o  the  launch veh ic l e  development mission of Marshall. 

Other contractiaJ s e r v i c e s  

The a i r c r a f t  maintenance and ope ra t ion  s e r v i c e s  included i n  t h i s  c,3te- 
gory provide p r i m r i l y  f o r  support  of t he  following a i r c r a f t :  F-104 a i r c r a f t  
used a t  the  F l i g h t  Research Center f o r  p i l o t  p rof ic iency  t r a i n i n g ,  F-102 
a i r c r a f t  f o r  a s t ronau t  prof ic iency  f l y i n g  and a Gulfstream a t  the  Planned 
Spacecraft  Center, and an  Aerocoxmnander and a Jetstar a t  the  Launch Operations 
Center. The estimates a l s o  provide f o r  i nc reases  i n  f i s c a l  year 1964 f o r  
prepara t ion  and dissemination of e x h i b i t s ,  brochures, motion p i c t u r e s ,  m d  
o the r  materials i n  support  of NASA's t echn ica l ,  educa t iona l  and pub l i c  
information programs. 

Services of o t h e r  government agencies  

I n  the  i n t e r e s t s  of  economy and e f f i c i e n c y  NASA w i l l  continue t o  
u t i l i z e  the  s e r v i c e s  of o the r  government agencies wherever prac t icable .  The 
estimates i n  t h i s  category are based on such services f o r  which NASA re1.m- 
burses  the  per Eorming agency. Arrangements wi th  o the r  government a g e n c ~ e s  
t o  ob ta in  cus tod ia l  and maintenance services, c o n t r a c t  admin i s t r a t ion ,  
machine shop slzrvices, etc.  have been s a t i s f a c t o r y .  Advantage h a s  been taken 
of the  a b i l i t y  of t he  A i r  Force t o  render a l l  types of  l o g i s t i c a l  suppozt t o  
support  launch Dperations a t  the  Launch Operations Center,  Cocoa Beach, Fla. ; 
of the  f a c i l i t . i e s  of the Army t o  provide I n d u s t r i a l  Health Serv ices  and 
Technical Library Serv ices  a t  t he  Marshall Space F l i g h t  Center;  o f  t he  
c a p a b i l i t y  of 1xe Army, Navy, and A i r  Force t o  adminis te r  c o n t r a c t s  and t o  
provide aud i t ing  s e r v i c e s ;  of t he  c a p a b i l i t y  of the  A i r  Force t o  providc 
underground t runk  l i n e s  f o r  telephone c i r c u i t s  a t  t he  F l i g h t  Research CE n t e r ;  
and of t he  A g r k x l t u r e  Research Center t o  provide labor ,  material, and equip- 
ment f o r  maintenance, packing and c r a t i n g  services a t  Goddard Space F l i g h t  
Center. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

26 SUPPLIES AND MATERIALS 

Location .. 
NASA Headquarters ..... .............. 
Ames Research Center ................ 
F l i g h t  Research Center .............. 
Goddard Space F l igh t  Center ......... 
Langley Research Center ............. 
Launch Operations Center ............ 
L e w i s  Research Center ............... 
Manned Spacecraf t  Center ............ 
Marshall Space F l i g h t  Center ........ 
North Eastern Office ................ 
Pac i f i c  Launch Operations Off ice  .... 
Wallops S t a t i o n  ..................... 
Western Operations Off ice  ........... 
Elec t ron ic s  Research Center ......... 

19 62 . 
$493. 193 

2.007. 446 
164. 132 

1.714. 127 
5.853. 000 

766. 161 
5.037. 962 
1.377. 250 
6.335. 416 ... 

... 
983. 004 

19 .  178 ... 

1963 . 
$600. 000 

1.800. 000 
262. 000 

1.487. 000 
2.919. 000 
1.716. 000 
3.360. 000 
2.570. 000 
5.400. 000 

4.  000 
19. 000 

1.000. 000 
62. 000 

8 .  000 

19 6 4  . 
$11 7 5.  000 

.331. 000 
1.487. 000 
2 . "68 .  000 
3 042. 000 

3 .  :37 1. 000 
6.050. 000 

4. 000 
27. 000 

1. LOO .000 
L25. 000 
!20. 000 

2.000. 000 

4.059. 000 

A n a l y s i s - h  Types of Suppl ies  

Building matexials .................. 
Chemicals ........................... 
E l e c t r i c a l  .......................... 
Elec t ronic  .......................... 
Fuels  and Lubricants ................ 
General maintenance ................. 
General opera t ing  ................... 
General service ...................... 
Hardware ............................. 
Instrumentat ion ..................... 
Metals ............................... 
Missiles. a i r c ra f t  and v e h i c l e s  ..... 
Office ............................... 
Photographic ........................ 
Pipes.  valves and f i t t i n g s  .......... 
Subscr ip t ions  ....................... 
Pamphlets and documents ............. 
Specia l  equipment expended on 

a c q u i s i t i o n  ....................... 

$832. 204 
2.260. 390 
1.988. 208 
3.837. 971  
1.697. 765 
1.028. 927 
1.888. 663 

684. 9 17 
861. 713 

1.452. 888 
2.521. 265 

247. 613 
2.673. 648 
1.127. 001 
1.117. 506 

135. 448 
176. 443 

218. 299 

$9 59 . 000 
2.039. 000 
1.724. 000 
2.636. 000 

971.  000 
1.144. 000 
1.803. 000 

680. 000 
69 8 . 000 

1.035. 000 
1.723. 000 

215. 000 
3.156. 000 
1.267. 000 

702. 000 
155. 000 
299. 000 

1 . 000 

$!)38 . O(30 
2 .  "76 .  000 
2 .  L56. 000 
3 .  L97. 000 
1. 09 3. 000 
1..!86. 000 
2.317. 000 

1127. 000 
:'9 5.  000 

1. .)54. 000 
1.!.79. 000 

.!56. 000 
4. 017 000 
1.045. 000 

.'23. 000 
:.68,000 
Lb30. 000 

2 .  000 
I_ 

Tota l  ........................ $24.750,869 $21.207.000 $25.!'59.o00 
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Funds requested under t h i s  ob jec t  c l a s s i f i c a t i o n  a r e  f o r  the  procurement 
and i s s u e  of a l l  non-program o r i en ted  suppl ies  and materials o r d i n a r i l y  con- 
sumed o r  expended wi th in  one yea r  a f t e r  i s s u e ,  o r  converted i n  the  process of 
cons t ruc t ion  or manufacture, o r  used t o  form a minor p a r t  of equipment o r  
f ixed  property. 
those needed f o r  general  maintenance, genera l  opera t ing  supp l i e s ,  adminis- 
t r a t i v e  suppl ies  and materials, genera l  s e rv i ce  i tems,  and photographic 
suppl ies .  Included are bui ld ing  ma te r i a l s ,  hardware, pipes ,  va lves ,  E i t t ings , ,  
chemicals fo r  test  chambers and s c i e n t i f i c  p r o j e c t s ,  p rope l l an t s ,  f u e l s  and 
lub r i can t s  f a r  veh ic l e s ,  vehicu lar  r e p a i r  p a r t s ,  tubes ,  t r a n s i s t o r s  alid 
instruments and components used f o r  measuring h e a t ,  ve loc i ty ,  range, Ietc., i n  
research apparatus ,  a u x i l i a r y  equipment and t e s t  r i g s .  

Suppl ies  and ma te r i a l s  f a l l  i n t o  genera l  ca t egor i e s  such as 

Subs tan t ia l  amounts are requested under t h i s  heading f o r  expendable 
i t e m s  of a general  housekeeping na ture  such as o f f i c e ,  medical, s e c u r i t y ,  
s a fe ty ,  j a n i t o r i a l  and photographic suppl ies ,  and f o r  miscellaneous suppl ies  
such as hand t o o l s ,  brushes,  pa in t s ,  sealers, pamphlets and documents, and 
f o r  subscr ip t ions  t o  magazines and o ther  per iodica ls .  

The estimates f o r  f i s c a l  year  1964 are based on s p e c i f i c  requireinents, 
h i s t o r i c a l  usage f a c t o r s ,  and maintenance of optimum inventory l e v e l s ,  
Spec i f ic  requirements include items f o r  t he  opera t ion  of new f a c i l i t i e s  
and propel lan ts  f o r  scheduled tests of experimental  devices.  Usage 
f a c t o r s  f o r  such ma te r i a l s  as general  opera t ing ,  general  s e rv i ce ,  and 
o f f i c e  suppl ies  are r e l a t e d  t o  the  number of personnel served, and increases  
i n  s t a f f  result  i n  propor t iona l  increases  i n  usage of such mater ia l s .  
Optimum inventory l e v e l s  which permit un in te r rupted  opera t ions  without 
overstocking a r e  maintained by continuous ana lys i s  of known requirements,  
ac tua l  i s sue  documents, and lead t i m e  f o r  procurement. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

31 EQUIPMENT 

Location ..- 
NASA Headquarters. .................. 
Ames Research Center ................ 
F l i g h t  Research Center .............. 
Goddard Space F Light Center ......... 
Langley Rc!sea:rch Center ............. 
Launch 0peral::ioxis Center ............ 
L e w i s  Research Center ............... 
Manned Spacec:eaft Center ............ 
Marshall Space l?li.ght Center ........ 
North Eastern O1Efi.ce ................ 
Pac i f i c  Launch Operations Off ice  .... 
Wallops Stat ion, .  .................... 
Western Operations Off ice  ........... 
Elec t ronics  Research Center ......... 

19 64 -- 1963 . 19 62 . 
$709. 646 
1.631. 264 
298. 802 

4.406. 148 
2.832. 003 
301. 307 

6.272. 517 
4.321. 641 
4.673. 968 ... ... 

867. 000 
70. 707 ... 

$520. 000 

365. 000 
3.034. 000 
4. 7 10. 000 
1.775. 000 
2.562. 000 
4.260. 000 
2.850. 000 

13 . 000 
800. 000 
150. 000 
27. 000 

539. 000 

22. 000 

<;652. 000 

641. 000 
3 . 034. 000 
4.200. 000 
5.047. 000 
3.224. 000 
5.720. 000 
4.650. 000 

13. 000 
800. 000 
160. 000 

.- 80. 000 

1.202. 000 

10. 000 

Total .  ......................... s.385. 003 $21.627,000 $29.433. 000 

AnalysirLAr Types of Equipment 

E l e c t r i c a l  arid mechanical equipment . 
Instrumentat ion and e l e c t r o n i c  

equipment . ., ,. ....................... 
Portable  hand t o o l s  ................. 
Photographic .. reproduction. and 

d r a f t i n g  equipment ................ 
Machine and fi ib15cation equipment ... 
Chemical equilmtmt. .................. 
Office and 1al)oratory equipment ..... 

handling equilnnent ................ 
F i r e f i g h t i n g  equipment .............. 
Medical and sa fe ty  equipment ........ 
Books ................................. 

Motorized veh:ic:Les and manual 

$6.6?7. 307 

10.245. 780 
200. 733 

1.758. 831 
2.313. 706 

5. 176 
3.788. 510 

1.055. 426 
5. 340 

88. 392 
245. 802 

$3.062. 000 

7.088. 000 
204. 000 

1.245. 000 
2.236. 000 

2. 846 . 000 9. 000 

4.463. 000 

149 . 000 
2 76. 000 

49. 000 

$4. 439 . 000 
11.012. 000 

347. 000 

1.451. 000 
3.864. 000 

139. 000 
3.250. 000 

4.078. 000 
73. 000 

39 2. 000 
388. 000 - 

Tot.al .......................... $26.385,003 $21.627.000 $29.433,000 

The reqt~i~rements  f o r  equipment t o  support  the  operat ion of NASA i n s t a l -  
l a t i o n s  a r e  ixic:Luded above . 
under the  appropr ia te  program. and funds f o r  equipment which forms an in t e -  
g r a l  p a r t  of i l  rim f a c i l i t y  are set f o r t h  under t h e  cons t ruc t ion  p ro jec t  f o r  
t he  f a c i l i t y  . 

Funds f o r  program-related equipment are requested 
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The f i s c a l  year 1964 estimate of $29.4 mi l l i on  i s  an increase  of $7.8 
mil l ion ,  whLch i s  26.5 per cent  over 1963 and 10.4 per cent  over 196:!. The 
ca t egor i e s  covering the  l a rge  equipment i tems are: e l e c t r i c a l  and mechanical,, 
ins t rumentat ion and e l e c t r o n i c ,  machine and f ab r i ca t ion ,  o f f i c e  and labor- 
a tory ,  and motorized u t i l i t i e s  and manual handling equipment. 

The increased funding f o r  e l e c t r i c a l  and mechanical equipment includes 
high speed analog equipment f o r  d a t a  reduct ion i n  support  of both f l i g h t  
and ground <tes t s ,  and purchase of e l e c t r o n i c  accounting machines, i n  l i e u  of 
r e n t a l s ,  f o r  handling bus iness  opera t ions  and as accesso r i e s  €or research  
c m p u t a t  ion,s. 

The requirement f o r  instrumentat ion and e l e c t r o n i c  equipment r e f l e c t s  
an increase  of approximately $4 mi l l i on  t o  provide f o r  new and replacement 
equipment iltloms f o r  communications, instrumentat ion,  and r ada r  and te lemetry 
systems. 

The increase  i n  machine and f a b r i c a t i o n  equipment c o n s i s t s  pr imar i ly  of 
shop equipment and i s  requi red  f o r  replacement and purchase of new g m e r a l  
purpose Xteins Eor manufacturing and maintenance shops. 

The increase  i n  o f f i c e  and labora tory  equipment i s  d i r e c t l y  r e l a t e d  t o  
the  planned pe.rsonne1 increase ,  and the  equipping of new bui ld ings  t o  be 
occupied i n  Eiscal year  1964. 

The moimr.Lzed veh ic l e s  and manual handling equipment category includes 
funds t o  cover t h e  procurement c o s t  of motor vehic les ,  c ranes  and fork l i f t s ,  
and o ther  mia1luinl handling equipment of a l a r g e r  type necessary t o  provide a 
c a p a b i l i t y  f o r  handling of l a r g e  spacecraf t  components. 

Requirtments f o r  f i r e  f i g h t i n g  equipment, o the r  than replacement of 
worn-out i t t m s ,  a r e  based on providing po r t ab le  equipment a t  the  newc'r in-  
s t a l l a t i o n s  and i n  temporary and new f a c i l i t i e s  t o  become ava i l ab le  i n  f i s -  
cal year  1964. Estimates f o r  medical and s a f e t y  equipment increase  i n  order  
t o  e s t a b l i s h  and maintain f i r s t  a i d  s t a t i o n s  i n  c l o s e  proximity t o  the  work- 
ing fo rce  a t  the  d i v i s i o n  level. 

The funds f o r  books provide f o r  l i b r a r y  a c q u i s i t i o n s  and t echn ica l  
manuals and re ference  t e x t s  f o r  i s s u e  t o  engineering personnel. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Locat io2  

FISCAL YEAR 1964 ESTIMATES 

42 INSURANCE CLAIMS AND INDEMNITIES 

1964 - 1963 - 1962 - 
NASA Headquart'ers.. ........................ $10,429 $117,000 $1:!3,000 
Langley Research Center.................... 12,000 12,000 11.2 , 000 
Launch Operations Center................... --- 5,000 !io, OO(1 
L e w i s  Resea:cch Center...................... --- 1 , 000 1 , 000 
Manned Spacscr,aft Center................... --- 20 , 000 ;10,000 
Marshall Spince F l igh t  Center............... --- 4,000 - 6,000 

Total. .................................. $ 2 2 , 4 2  9159.000 g . 2 , 0 0 0  

Ana1ys:t s by Types of Payments 

- 

Tort claims,, ............................... $2,679 $34,000 $42,000 
Awards..... ................................. 19.750 125,000 17'0,000 -, 

T o t a l . 4 , . . . . y . . . . . . . . . . . . . . . . . . . . . . . o o o  $22,429 $159,000 $2!2,000 -- 
The est imates  under t h i s  c l a s s i f i c a t i o n  provide fo r  the payment of 

accidental  d4mmage clafms t o  property r e su l t i ng  from the conduct of NFSA'  s 
operations,  and for  the payment of monetary awards fo r  s c i e n t i f i c  ant1 tech- 
n i ca l  con t r~ i l~u t ions  pursuant t o  Section 306 of the  National Aeronautjcs and 
Space Act of 1!258. 

Under the provisions of 28 U. S. C. 2672 the heads of Federal Agencies 
a re  authorized t o  s e t t l e  and pay claims f o r  property loss or  damage, per- 
sonal in jury  01: death caused by negl igent  or  wrongful a c t s  or  omissiclns of 
any Government employee. This l a w  places the Government i n  v i r t u a l l y  the  
same posi t ion its a pr iva te  person with respect  t o  claims and l a w  su i t s .  
F i sca l  year 'L964 funds i n  the amount of $42,000 cover the estimated Flayments 
fo r  minor motor vehicle  accidents ,  insurance t o r t s ,  and claims based on 
expanded m i  ss ion operations. 

NASA's program of awards f o r  s c i e n t i f i c  and technical  contr ibut lons of 
value t o  the  United S ta t e s  and t o  NASA r e f l e c t s  a modest increase of $45,000 
i n  f iscal .  yectr 1964, t o  a t o t a l  of $170,000. 
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