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NATIOMAL AERONAUTICS AND SPACE ADMMIS'PRATXON 

FISCAL YEAR 1962 ES!??IMA!I?ES 

APPROPRIXLTON S m  

Fisca l  Year 
Fisca l  Year Fiscal Year 1961 Fiscal- Year 

:1962 Supplement dl --- 1960 1961 

fUUUUES AND EXPENSES.. . . . . . $9i,bO,Ooo $170,760,000 -- - $196 I 6M, OOO 

RESEARCH AND DEVELOPMEZIT. . 347,550,000 621,453,000 $49,000,000 919,539,000 

-- - 119,, 075,000 CONSTRUCTION 0% FACILITIES. . 84,625,000 122,787, 000 - 
000 $915,000,000 $49,000,00~2 $1,235,~x>,OoO TO'l?A.L.. . . . . . . . . $523,575, 

I- 



FISCAL YEAR 1962 XSTIMATES 

APPROPRIATION SUMMAKY 

Salar ies  and Research and Constructicn 
Expensqs Development pf Fac i l i t i e s  - -- !llot.al 

Suppl&ent&L Appropriation 
Act 1960; P.L. 86 213.. . $gi,400,000 $347,550,000 $84,625,000 $523,575,000 

Approprirrtion transfers;  
_-s P . L. 86 m : j .  ............. 

Torta:L., ............ $90,850,000 ~ . , l O O , O O o  $99,625,000 $523,yJ5,0o(B 
-.- -550,000 -14,450,000 +lfj,OOO,OCO - 

- -.- 
ESCAL mi --- 1961: 

Independent O f f  i ces  Appro - 
priat ion Act; P.L. 86-626 $170,760,000 $621,453,000 $122,787,OCl0 $915~,c00,000 

Appropria-;ion transfers;  
--a ............. P. L. 86 ..21:3. - -3,538,000 +3,538,OC:O - --I 

--- 
Tc)-;~:L. ............. $170,760,000 $617,915,000 $126,325 , O C I ~  - _-- $915,000, om 

FISCAL YEAIt 1961: -4- 

Supplemeri1;a:L estimates. ... --- $49, OOO, 000 - -  - - $IC,, C) 000,000 -- 
FISCAL YEAIt 1962: 

Regular fitrrtj.mates. ........ $196,686,000 $919,539, 000, $119,075, OClO $1,235acx) OOC! - I___- 
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SALARIES AND MPENSES 
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Personal Services and Benefits 

Staffing C W s :  

NASA Organization C h a r t  

NASA Headquarters 

Langley Research Center 

Ames Research Center 

Lewis Research Center 

Flight Research Center 

Goddard Space Flight Center 

Wallops Station 

Marshdl Space Flight Center 

Western Operations Office 

Travel and Transportation of Persons 

Transportation of Things 

Rent, Communications, and Uti l i t ies  

Printing and Reproduction 

Security Investigations 

Insurance C l a i m s  and Indemnities 



IVATIONAL AERONAUTICS AND SPACE ATMINISTRATION 

FISCAL YEAR 1962 ESTIMATES 

SALARIES AND EXPENSES 

SUMMARY 

page 
No . Object - 

Fiscal  Year Fiscal  Year Fiscal Y e a r  
1962 -- 1960 1961 

,SE1-1 Perso:naJ Services and Benefits. . $76,427,501 $11+5,004,600 $161,39(5~,000 

SE3-l Travel and Transportation of 
Pe:rso:ns. ...................... 2,741,424 6,074, ooo 8,395$ COO 

SE4-1 Transportation of TNngs. ....... 165,534 568,000 740,000 

SE5-l Rent, C r m c a t i o n s ,  and 
Utilities..................... 9,159,642 23,131,400 2'7,3414,000 

...... 264,718 816,000 1,000,000 

....... 1,248,000 l , l l f S L ,  000 SET-l Security bvestigations.. 496,960 

SE6-1 Printing and Reproduction. 

SE8-1 Insurance Claims and 
In~~~nities................... 118,761 - 57,000 uo, 000 

'rot&. ...................... 89,374,540 1'76,899,000 200,lO(:~,o00 

.. - ........ .. - Administrative reserve.. --- 385,000 
Unobligated bdance............. 1,475,460 - -- 
Transferred t o  Research and --- .. - - Development............ ....... +550,000 
Less an t i  cipat e6 reimbursements . --- -6, 524,000 -3,414,000 

..... $91,400, ooo &TO, 760, ooo $196,686, ooo 
_. I_ ----- Total appropriations..... 



NATIONAL AERONAUTICS AND SPACX JUXTLNISTM~ON 

FISCAL YEAR 1962 ESTIMATES 

Number of employees a t  end of 
Fiscal  Y e a r  F i sca l  Y e a r  Fiscal Year 

Location 1960 1961 1962 

NASA Headquarters.. ........... 
ktngley Center.. . . . . . . . . . . . . . .  
Arne8 Center.. . . . . . . . . . . . . . . . . .  
I;ewrs Center .................. 
Fl ight  Center. ................ 
W k d  Center....... ......... 
Wallops Station.. . .  ........... 
Marshall Center... ............ 
Western Office... . . . . . . . . . . . . .  
AEC-NASA Muclear Office ....... 
Life Sciences Station......... 

589 
3,202 
1,437 
2,734 
411 

1,265 
229 
382 
37 --- 

784 
3,220 
1,437 
2,741 
4.19 

1,998 
299 

5,511 
59 
4 
21 

95 1 
3,330 
1,437 
2,824 
494 

2,668 
299 

5 ? 960 
85 
23 

51 
........... Total.. . . . . .  10,286 16,493 18 122 

Administrative reserve........ 
UnobHgated balance........... 
Transferred t o  Research and 
Development .................. 

Iess anticipated reimburse- 
m m t s . . . . . . . . . . . . . . . . . . . . . . . .  

Total appropriations. .. 

Appropriations 
Fisc81 Year Fiscal  Year 

19@- 1961 

$6,558,644 
27,289,979 

24,466,117 
3,084,752 
11,399,263 
1,623,205 

327,431 

14,198,029 

427,120 
--- 
--- 

$10,913 , 000 
30,253, OOo 
15 , 568,000 
26, 554,000 
3,919,000 
25,794,000 
2,901, OOo 
60,105,900 
766,100 
27, OOo 
98,000 

89,374,540 176,899, OOo 

--- -6,524,000 

Fiscal Year  
1962 

$13 302, 000 
32,197,ooo 
16,134,000 
28,284,000 
4,268,000 
35, 684,000 
3,118,000 
65,319,000 
1,107, 000 
2ll,000 
476 , OOO 

200,100,000 

e-- 

-3,414,000 

$gi,4oo,ooo $170,760, ax, $196,686 000 



Lewis Fl ight  Goddard Wallops 
Stat ion 

N f S A  Langley h e  s 
Center Headqt rs . Center Center Center Center 

951 3, 330 1,437 2,824 494 2,668 299 
Estimated end of year employment.. ............ $8,976,346 $25,301,240 $11,392,000 $22, 592,445 $3,567,139 $22,477,595 $2,014,146 

10 Personal services and benefits . .  ........... 9,523,000 2'7,507,000 12,327,000 24,704,000 3,788,000 24,150,000 2,608,000 

21 Travel and t ransportat ion of persons.. 1,368,000 643,000 160,000 312,000 165,000 2,960,000 go, 000 ..... 
............... 50,000 12, 000 15,000 25,000 20,000 540,000 5, 22 Transportation of  things... .  

23 Rent, communications, and u t i l i t i e s :  

Rent.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120,000 2,18 5,000 1,231,000 900,000 235,000 7,480,000 125,000 ............. Communications.............. 400,000 105,000 55,000 100,000 25,000 374,000 80,000 
U t i l i t i e s . . . . . . . . . .  ...................... --- 1,719,000 2,331,000 2,233,000 140,000 200,000 

24 Fr in t ing  and reproduction.. 616,000 26,000 15, ooo 10,000 5, 000 40,000 10,000 

25 Sccuri'iy investigations. .  .................. 1,115,000 --- --- --- --- --- --- 

30,000 

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

--- --- --- --- ........... --- 42 Insurance claims and indemnities 110,000 --- 

Total..  ................... $13,302,000 $32,197,000 $16,134,000 $28,284,000 $4,268,000 $35,684,000 $3,118,000 

AEC - 
NASA Life 

Marshall Western Nuclear Science 
Total  Center Office Office F a c i l i t y  

5,960 85 23 5 1  18,122 
$46,482,024 $748,790 $254,125 $459,285 $144,265,135 

55,298,000 842, 000 204,000 &5,000 161,396, OOC 

2,550,000 117,000 5,000 25,000 8,395,000 

50,000 20,000 1,000 2,000 740,000 

Anticipated reimbursements.................... -3,414,000 

Total appropriation. ................... $196,686,000 



NATIONA.& AERONAUTICS AmD SPACE AIMINIS'JBATION 

10 PERSONAL SERVICES AND BFNEFITS 

Fiscal Year Fiscal Yeax Fiscal Year 
Analysis by bcation 1960 1961 1962 -- 

NASA HeLtdqu .LLII.ters.................... 
Langley Cen.ter..................*.... 
Ames Center,.......................m.. 
Lewis Center......................... 
Flight  center.....................^.. 
Goddard Cen~er.................e...o. 
Wallops Sta,tion.......,..,........... 
Marshall  center...............*^..... 
Western Office.................*..... 
AEC-NASA N'uclear Office..*...*...*... 
Wfe Science Facility.......,........ 

$9,523 IO()O 
27,507,000 
12,327,000 
24,704,000 
3,7@3?0(>0 

24,150, ooo 
2,608, ooo 

842? ooo 
55,298, ooo 

445,000 - 204,000 

Total. ........................ $76,427,501 $145,004,600 ~$161,396,000 -- 

Analysis by - Types of Ccmpensa+iion 

End of year ellzploS?aent.............., 10,286 16,493 18,122 

330 - 2. Position lapses...................... 699 _T 

u g  Average number of positions....,..... =2&2% 
Net cost of positions. ............... $68,911,963 $124,832,400 $139,715., 000 

--- 16,163 

Other ccnnpensation...............,... 2,802,956 10,749, LOO ii,026,, ooo 

Personnel ibenefits.............,...,, 4,712,582 9,423,100 io, 655., 000 
Total. ........................ $"6,42'7,501 $145,004,600 $161,396,000 

-e- 

STAFFING UEVEW 

The f:iscaJ. year 1962 budget f o r  the National Aeronautics and Space 
Administration proposes a staffing level of 18,122 employees, an increase o:f' 
1,629 ernplqyees over the number estima.ted Tor the current year. The increase i s  

m1-1 



distributed among the following NASA installations: 

NASA Headquastere..,.........,... 167 
Langley Research Center........., 110 
Lewis Research Center............ 83 
Flight Research Center...*e....., 75 
Goddard Space Fl ight  Center...... 670 
Marshall Space Flight Center..... 449 
Life Science Facility............ 
Other Offices... ................. 

1,629 
A t a l d e ?  summarizing requirements for personal services and benefits at, 

each NASA, lccation i s  presented on the next page. 
f i sca l  yew 1962 may be found i n  the section beginning with page SlE2-1. 
flumnary statements for each location follow: 

Staffing charts f o r  the 

NASA Headquarters 

The required increase for  the operation of the NASA 
Head.clu&trters i s  summarized as follows8 

Office of the Administrator.,.............. 
Office of Advanced Research Programs.....*. 
Office of Space Fl ight  Programs............ 
Office of Launch Vehicle Programs.,.....,.. 
Office of L i f e  Science Programs............ 
Office of Technical Information and 

Educational PrOgraJlls........,..~......*.* 
Office of Business Administration.....,..,. 

30 
16 
29 
12 

3 

18 
2 2  

"lie staff increases requested for  the Office of the Administrator 
and fo r  the five program offices are required t o  provide an a.dequate 
staffing level t o  plan, coordinate and direct the technical aspects 
of the NASA program f'unctions and responsibilities. The effective 
evalxtatdon and appraisal of the agency's operations can only be 
attained through the continuous review of program requirements and 
proe;re~~s, including relaked studies on the operational re l iab i l i ty  
of m.&tjcw developnental and space mission projects. 
perscamel w i l l  provide management w i t h  the  level of technical capa- 
bi l i t ,y  essential t o  the proper coonthation of NASA effort  w i t h  re- 
1ated.work of other Governmental agencies and the scientific community. 

The requested 



NATIONAL p;EROIiAUTICS AND SPACE ATMINISTRATION 

FISCAL YEAR 1962 ESTIMATES 

SUMMARY ANALYSIS OF PERSONAL SERVICES 

1 Authorized end of year employment.. 

5' 
0 I Actual end of pear ernpl-npect.. i .  ~. 

9 r 
L 

Estimated end of year employment... 

Net cost qf permanent positions.. . . 
A l l  other personal services 

and benefits..................... 

Total  personal services and 
. benefits............. ............ 
Within-grade salary advancements... 

New positions.. .................... 
Estimated end of year employment.. . 

Deduct regular lapses.. . . . . . . . . . . 
Deduct new posit ion lapses.... ... 
Deduct within-grade lapses ....... 
Add. terminal leave............... 

Net lapse deduction................ 

Personnel compensation: 
Permanent positions.. ............ 
Intermittent employment... ....... 
Temporary employment.. ........... 

Other Compensation: 
Overtime and holiday pay......... 
iiigiitwvrii ciiiiereniiai.. . . . . . . . . . 
Additional pay fo r  service abroad 
Reimbursable de ta i l s . .  . . . . . . . . . . . 

Personnel benefi ts :  
=<in& a d  quane r s  tiliovxlces.. . 
??PL"-. Ilcrr%?-ces.. . . . . . . . . . . . . . 
Life insurance................... 
Health programs.................. 
Retirement contributions......... 
Taxes............................ 
Incentive awards... .............. 

Total, personal services and 
benefits......................... 

NASA 
Headqtrs. 

602 

565 
$5, ?Le, 273 

784 
7,383,446 

6,6#+,400 

805,600 

$7 , 490,000 

$78,000 

167 
1,514,900 

951 
8,976,346 

36,351 
357,995 
39,000 
13,000 

420,346 

8,556,000 
100,000 --- 

165, ooo 
--- 
--- 

60,000 

3,aooo 

30,000 
53,000 
5511 000 

1,000 

~ - _  

4,000 

LangLey 
Center 

3,202 

3,  

3,220 

d.99 3n3 18nl* 
Y-L-, JWd,  -7- 

24,316,310 

23,751,500 

2,527,500 

$26, qg, ooo 

$156,780 

110 
828,150 

3,330 
25,301,240 

62,000 
207,150 
78,390 
25,300 

322,240 

24,979,000 --- 
--- 

579,000 
4>, uou --- 

--- 

--- 
7 nnn 
I, "VU 

81,000 
199,000 

i,620,000 
2,000 
1,000 

Ames 
Center 

1,439 

1,451 

1,437 

u, Vl, 500 
i,oii,500 

$12,283,000 

$80,000 

b - n  cQv l , ? ~  
VI" ,  Jv I  t-31 

11,312,000 

--- 
--- 

1,437 
11,392,000 

53,000 --- 
40,000 

58, ooo 

11,334,000 

35,000 

--- 
--- 

60,000 
ti>, 000 

8, ooo 
--- 

--- 
_I nnn 
I, ""W 

40,000 
go, 000 
725,000 
3,000 
1,000 

Lewis 
Center 

2,734 

2,734 

2,741 
21,798,000 

A n n  n-?n _Inr 

VLu) u I L J  J-GJ 

21,330,000 

2,1go,ooo 

$23,520, ooo 
$142,110 

83 
652,335 

2,824 
22,592,445 

90,055 
163,335 
71,055 
75,000 

249,445 

22,343,000 
--- 
--- 

589,000 
65,000 --- 

--- 

--- - ?.?.?. 

I ,U"V 

73,000 
179 000 

1,445,000 
2,000 
1,000 

Flight 
Center 

414 

411 
%,"I 2 ,  C4L 
*,7 0-r ? . I . -  

419 
3,098,000 

3,083,700 

510,300 

$3,594,000 

$21,915 

75 
447,224 

494 
3,567,139 

40,239 
244,000 
10, goo 
6, ooo 

289,139 

3,278,000 --- 
--- 

260, ooo 
1,000 

--- 
--- 

--- 
1, CjOG 
12,000 
27 , 000 
203,000 
4,000 
2,000 

Goddard 
Center 

1,265 

$9,569,67 

16,537,600 

1, ?65 

1,998 

14,886,000 

2,998,000 

$17,884, ooo 

$180,000 

670 
5,759,995 

2,668 
22,477,595 

52,995 
2,282,200 
90,000 
12,600 

2,412,595 

20,065,000 
125,000 --- 

2,000,000 

297 , 000 

60,000 
45,000 

r>, uou 

70,000 
154,000 

1,299,000 
5,000 
5,000 

--- 

Marshall 
Center 

383 

382 
@,&j, 374 

5,511 
42,340,979 

41,072,070 

9,720,930 

$50,793,000 

$415,325 

449 
3,725,720 

5,960 

220,084 
562,000 
207,600 
15,660 

46,482,024 

974,024 

45,508,000 
12,000 
132,000 

6,ioo,ooo 
104,000 

--- 
--- 

--- 
i, UUCJ 

420,000 
131, ooo 

2: 784,000 

31, ooo 
75,000 

AEC - 
NASA 

Western Nuclear 
Office Office 

--- 38 

37 
$3W,065 --- 

59 4 
516,400 $39,400 

--- 

482,000 24,800 

89,900 2,200 

$571,900 $27,000 

$14,000 $165 

26 19 
218,390 214,560 

85 23 
748,790 254,125 

18,400 420 
27,390 71,625 

80 

48,790 72,125 

--- 72 000 
4,000 

Total 

io, 306 

io, 286 
$74,544,463 

16,493 
129,5511551 

124,577,470 

20,427,130 

$145,004,600 

$1,108,320 

1,629 
13,605,264 

18,122 
144,265,135 

586,765 
3,964,895 
554,035 
186,560 

4,919,135 

139,346, OOO 

132,000 
237,000 

10.178.000 
372,000 
45,000 
431,000 

45,000 
13,OOO 
452,000 

1,160,000 
8,845,000 

97,000 
43,000 

$9,523,000 $ g , 5  07,000 $12,327,000 $24,704,000 $3,788,000 $24,150,000 $2,608, OOO $55, 298,000 $842,000 $204,000 $445,000 $161,396,000 



In  order t o  strengthen the business act ivi t ies  of the NASA, 
59 addit:ton,al employees are required t o  provide technical and 
cler ical  assistance f o r  the agency's personnel administration 
program :in 'areas concerning employees benef'its, recruiting, and 
manpower evaluation and development; t o  provide the necessary 
technical. and cler ical  assistance i n  procurement matters relating 
t o  contract negotiation and administration and t o  the acquisition 
and disposal of property; t o  improve and strengthen the budgetary 
and f i S C i F t l  flulctions of the agency; and t o  meet an expanding work- 
load i n  audit, administrative services, management anaJysis, and 
other su-pporting activit ies.  

Langley Research Center 

The mission of the Langley Center i s  t o  provide the basic 
technical background t o  support the development of advanced types 
of manned vehicles. The technical disciplines i n  which the major 
part of the research eff'ort of the Langley Center i s  placed are 
aerodynamics, f luid mechanics, structures, materials, and f l ight  
mechanics. Studies are also being directedtoward the structural 
and operating problems of the supersonic transport and other type 
aircraf't employing the variable swept-wing concept. Considerable 
effort  is being expended on problems involving lunar asld planetary 
landings, booster recovery, passive communications satel l i tes ,  an4 
other related space assignments. An additional 110 employees are 
requeste5 f o r  the conduct of research on problems relating t o  the 
supersonic transport. 

Ames Research Center 

The major portion of the t o t a l  research effort  of the Ames 
Center i s  i n  support of the space missions of the agency. 
are continuing on the advanced types of a i rcraf t  of interest  t o  
both the military and commercial operators, 
w i l l  be expended toward the solution of problems involving the 
reentry o f  space vehicles, guidance and control of manned space 
vehicles, and human behavior under space environmental conditions. 
No increase i n  staff is proposed for  this center for  the f i s ca l  
year 1962. 

Studiee 

Considerable effort  

Lewis Research Center 

The work of the Lewis Celiterl.is i n  support of experimental 
and developmental projects associated w i t h  propulsion systems, 
fuels, and the effects of nuclear radiation and temperature on 
materials. 
the development of advanced propulsion systems. 
i s  applied toward obtaining solutions on developnental problems 
on rocket engine performance i n  support of the agency's vehicle 
development program. 
support c f  nuclear propulsion systems and other related projects. 

The Center also conducts f'undamental research t o  enable 
Much of the work 

Investigations are also underway i n  direct 



A t o t a l  o f  83 additional. employees i s  requested of which 70 w i l l  
be engaged :In the conduct of research on problems relating t o  the 
supersonic -transport propulsion system. 
is  requerrteci for  the purpose of monitoring contracts on nuclear arid 
electrical. generation systems, for  wuch pro Sect responsibilities 
were rectmt:ly assigned t o  this center, 

The balance of 13 employees 

Flight Research Center 

The l3a;ic mission of the Flight Research Center i s  the conduct 
of f'ull-fxaLe flight operations involved i n  the performance evalu- 
ation of incunned aircraft .  The current personnel of the Center a r c !  
present1:r u-tilized almost entirely i n  support of the X-15 flight 
research :mgram. It i s  proposed t o  continue this level of effortl 
i n  the fL3caI. year 1962 i n  investigating the performance of the 
X-15 aircra:M; employing larger thrust engines. 
employees i:; required i n  the f i sca l  year 1962 t o  support the joint, 
Air Force-NMA Dyna-Soar project and t o  conduct flight operations 
on the pmb:Lems of the supersonic transport. A B-58 a i rcraf t  w i L  
be ut i l ized as the i n i t i a l  vehicle for  supersonic transport fl ight;  
studies peni39ng the delivery of a B-70 aircraf t  at a l a t e r  date. 

An additional 75 

Goddard Space Flight Center 

The Goddard Center i s  assigned the responsibility for  develop- 

This  includes the development of sounding rockel;s 
ment of all earth orbiting spacecraft and f o r  the manned satel l i t ( :  
program o f  ISASA. 
for  inve:rti,zation of the earth's upper atmosphere and probes into 
near space, scientific s a t e l l i t e s  t o  orbit  the earth for  the purpose 
of obtaiiiInc3 scientific data t o  increase man's knowledge of space 
environmc:rxt, applications satellites designed t o  provide scientifxc 
advancemisat i n  technology such as weather predictions, comrmulicat:i.ons 
via  satel l i tes ,  and other areas involving f'uture practical applicritions. 
In  addition, the center i s  responsible f o r  maintaining a wor ld-wi t& 
network :flm both manned and unmanned sa t e l l i t e  tracking. 
660 ad.di-;ional employees i s  requested for  the f i s ca l  year 1962 i n  
the fol1asi:ag major areas: 

A t o t a l  of 

(.L) An increase of 115 employees i s  required in  
the space science and sa t e l l i t e  applications 
group 
t o  monitor large systems contracts, The pro- 
ject  managers w i l l  be responsible for  the 
technical a r e c t i o n  of the development projects 
being carried out by industrial contractors. 

t o  provide project management personnel 

(12) An increase of 253 employees i s  required for 
the manned sa t e l l i t e  group i n  order t o  provide 
the technical capability t o  meet the heavy 
operational schedule of the Mercury program 
and t o  evaluate and analyze the results obtained 
i n  preparation for  future manned space flights. 



An increase of 138 employees i s  required for  
the tracking and data systems axea. The in- 
crease i n  personnel i s  requested t o  manage 
the development of new and advanced tracking 
systems and equipnent; t o  meet increased opera- 
t ional responsibilities due t o  more numerous 
and more complex space flights; t o  provide for 
increased data acquisition, reduction, and 
analysis; and t o  supervise operation and con- 
t r o l  of ground space ccxmmnication networks* 

An increase of 108 employees i s  required for 
the preflight testing and evaluation of space- 
craft  under simulated flight conditions and t o  
provide additional shop fabrication personnel 
t o  perfom such services not covered by con- 
t ract .  

An increase of 45 employees is needed i n  the 
business administration area. The increase 
w i l l  provide the administrative personnel re- 
quired i n  connection with the negotiation and 
administration of the additional contracts 
required by the accelerated space programs. 
An additional 11 employees are required t o  
strengthen the general management f’unctions 
of the Center. 

Wallops Station 

This s m a l l  launching organization conducts the numerous launc hings 
of the sc~lnCUng rocket program and the solid propellant orbi ta l  vehicles 
i n  responrre t o  the needs of the sounding rocket and sa t e l l i t e  programs. 
No increEtEie i n  s taff  i s  requested f o r  the f i s ca l  year 1962. 

Marshall Space Flight Center 

The Ekwshall Center i s  assigned the responsibility for  the develop- 
ment of 1.riunch vehicles t o  meet the NASA space mission requirement; f o r  
conductirle: feasibi l i ty  studies on propulsion and fueling systems; and 
f o r  the supervision of launch operations of NASA vehicles developed by 
industry. Launch operations are conducted a t  the Atlantic and Pacific 
Missile F:tLnges, and at the Wallops Station. 
Marshall (!enter i s  charged with management responsibility f o r  the Saturn 
and Centeur vehicle developnent programs; the procurement and laumch of 
opePatior.rll Mercury-Redstone and Agena-B launch vehicles; and the develop- 
ment o f  the 1,5OO,OOO-pound thrust F-1 engine and the 200,000-pound thrust 
5-2 engir.6:. 
w i l l  alscl be placed at the Marshall Center. 

A t  the present time, the 

Later i n  calendar year 1961, management of the Scout program 



The planned expansion and acceleration of program activity 
i n  the f i sca l  year 1962 w i l l  require &d.ditiona.l staffing at the 
Marshall Center. 
w i l l  be realized through the reassignment of personnel presently 
engaged i n  the Department of Defense weapons systems work that 
Will be partdally phased out during the fiscal. year 1962. A net 
increase of 44-9 employees i s  requested for the f i sca l  year 1962 
i n  the foll.ciwj.ng major areas: 

Some part of the t o t a l  staffing requirement 

(1.) An increase of 292 employees i s  required 
i n  the vehicle development area t o  increase 
technical direction and project management 
capabilities. This increased capability 
i s  required as a result of accelerated 
program activity and t o  meet the tight 
schedules of the Saturn, Centaur, Agena, 
and Scout vehicles. The Marshall Center 
has entered into a number of major contracts 
fo r  design, development and integration of 
Saturn stages and the Centaur engine and 
stages; for  propulsion technology and 
development projects; and for  procurement 
of Agena-B launch vehicles. 
and management of these contracts have resulted 
i n  c r i t i ca l  requirements f o r  professional and 
project management type personnel. The d d i -  
t iona l  personnel are required for the technical 
supervision of the contract and for  the advance 
of in-house technology. The in-house tech- 
nology supports the contractor effort, the 
technical supervision of the contracts, and 
forms a base of  knowledge on which the develop- 
ment of more advanced vehicles can rest .  

The negotiation 

(2) An increase of 67 employees i s  required in  the 
areas of propulsion and advanced vehicle technology. 
The propulsion technology area covers major develop- 
ment contracts for the F-3. and 200K engines as well 
as development i n  solid, electric and nuclear pro- 
pulsion systems, 
area includes expanded effor ts  i n  orbital. opera- 
tions, f’uture vehicle configurations and launch 
operations development work. 

The advanced vehicle technology 

( 3 )  An increase of 90 employees i s  required i n  the 
business administration area, 
the most sign2ficant increase is  f o r  personnel 
required f o r  negotiation and administration of 
additional. contracts generated by expansion and 
acceleration of the Research and Developuent pro- 

Within t h i s  area, 
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grams. 
areas are requiredto meet additional workload. 
resulting from increased program activity. 

Increases i n  the other administrative 

Life Science Facil i ty 

An increase of 30 employees i s  required f o r  the developnient of 
intaimal competence and for  the management and evaluation of the life: 
science programs being conducted through grants and contracts; . 

Other Offices 

Twenty-six additional employees are required for the Western 
Opertttions Office t o  meet the increasing workload in  connection with 
mancy;enient and monitoring of contracts with development contractors 
on the West Coast. 
adequately staff  the NASA segnent of the joint AEC-NASA Nuclear 
Off ice a 

Nineteen additional employees are required t o  

FUNDING REQUIREMENTS 

The :krding levels proposed for  the f i s c a l  year 1962 are required t o  finance 
on a f'ull.-year basis the staffing levels authorized for  the end of' the current 
f i sca l  yetw;; the additional within-grade s a l a r y  advancements due j n  the budget 
year; and the flunding for the 1,629 additional employees requestedl.. The posi- 
t ion lapse rate for  new positions is  estimated at approximately 30 per cent. 
lapse rat,(? of 50 per cent has been used for the within-grade salary advanceaents 
becoming ctue in  the f i s c a l  year 1962. 
poses a r e :  1f.sted by location on page sE1-3. 

A 

The Funcling requirements for these pur- 

FuniLing requirements for  other compensation and f o r  personnel. benefits are 
summarized fin the following table: 

- 01; her Compensation 

Overtime anit holiday pay............. 
Nightwork b-ifferential............... 
Pw above 52-week base.. ............. 
Pay for services abroad.. ............ 
Reimbursalile details.. ............... 

To:;&L.. ....................... 
Personnel Benefits - 

Living ami quarters allowances. . . . 
Uniform rillowances, .................. 
Federal :Life insurance.. ............. 

Fiscal: Year Fiscal Year Fiscal. Year 

$1,725,972 $9,500,000 $10,178,000 
37'2,000 

1962 --- 1960 1961 

--- 160,874 353, 000 
565,800 499,100 

1,519 39,000 45,000 
348,791 358, ooo 431,000 - 

$2,802,956 $10,749,100 $11,026,000 

$7,526 $32,400 $45,000 
9,905 12,200 1.3,ooo 

218,771 324,600 452,000 

s ~ 1 - 8  



Fiscal Year Fiscal Year Fiscal Year 
- 1960 1961 1962 

Health benefits progrm.............. --- $993,500 $1,160 ,, 000 
Retirement contributions. 8,81+5,, 000 ............ $4,865,122 7,942,500 
Social security taxeg....*......q.... 9 903 80, goo 137 :, 000 
Jhployees incentive &warda..........* \ w  3_7,ooo -d- 43 1,000 

Tl~tal......................,.. $4,,712,582 $9,423,, 100 $10,6!55:, 000 --- 
The maJor portion of the ;Increase requestea for  overtime and holiday pu;y 

i s  required f o r  operat,lonal requirerne!n.l;s i n  connection with the complex 1og:istic 
and preflight check-out s on spacecraft and instrumentation before launching:;, 
particularl;y for  the Mercury program. 
benefits retirement contr$butione, and other personnel benefits w e  requ:lred 
t o  support the personnel level proposed for  the f i sca l  year 1.962. 

The increases i n  l i f e  insu:rance, health 
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STRUCTURES 
AN0 OPERATING 
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NATIONAL AERONAUTICS AND SPACE rrl)MINISTRATIOU 

PROPOSED PERSONNEL STAFFING ( H I R i  

FISCAL YEAR I962 

*,\SA I1t.kLX)UAllTERS 

OFFICE OF THE ADMINISI'RA'TOH 

I I,:xwptrrl Admin i s t r a to r  $ 22 .  ,no 
I 1 ' : x r e p f ~ ~ l  Drputy A d m i n i s t r a t o r  2 1 , " O O  

I (;S-14 Staff Assis tant  12.210 

- 43.985 

I I?xrrplevl Asbis tanl  t u thp  Admlnislratr, 17. ,100 
I 1;S-IS AqqiEtantli,thrDPputy Admimsl a or 13.730 

I (;S-14 SI ~ v n t l q t .  Sperkai Stal l  As' ts tar t  12. 470 
7 Ofhl-r OS Pers~mnel  

13 $ 1 4 3 , 3 9 5  
___ 

................................. ~ . . . . n . - . ~ ~ ~ ~ . ~ ~ n - . ~ . . ~ n ~ ~ . ~ ~ ~ ~ . ~ ~  ~_.____. 

I Excrpied A s ~ i s t a n l  to the Adniinietraior  
for U. N. Conference 

I Excepted Chief, Technical  
P a p e r s  I i ranch 16.000 

1 GS-15 (hiel. Trchnical  Exhibi ts  15,030 
I GS-15 Di re r to r  of Admmisirarron 15. 030 
I CS-15 Technical  Director  13. 730 
I GS-14 Deputy Director  Of 

Admmrstrai ion 13.250 
1 GS-14 Assistant to Dirvctor  fur 

program Plannrng 12,470 

$ 19,000 1 

Ll Other G S  Personnel  81.432 i 
$184,952 i 

1 Excepted ( k n e r a l  Counsel  
J EXc6'pted A b s ~ s t a n t  General  Ccmnsel 
1 Exicptrd Assis tant  General Ccmnsel 

for Pat'wt M a t t e r s  
2 6s-15 Attorney Advisor 
I LS-15 Patent  Attorney 
I GS-15 E x e c u t i v <  Secretary, Cimmitt 

011 Lone Rang? Studies  
2 GS-I4 Attorney Advisor 
1 G S - I 4  Patent  Attorney 
L CrS-14 Patent  Advisor 

~~ 20 Other  GS Pr r sonne l  
.i 3 

$ 20.500 
50,000 1 Excepted hsoeiate Mministramr $ 21.m 

for Pro@-- 19,Mo 

16,750 and system analysis 

Management 16,500 

Reliability and Systems A n a l y s i s  1 6 , W  

Analysis 15,250 

Associate Adrmnis t r a to r  27,460 
1 GS-15 Mathematical Statisticisn 1 4 , 3 m  
1 GS-15 Scientist, Systems Relisbil Gr 

AtlalYSiS 14,055 
1 GS-15 Scientist, Measurement ;yst<mml 13,730 
1 a 1 5  Scientist, S t r u c t u r e s  13,730 

5 4 , m  4 s i 5  Scientiet, Aeronautics 
13,730 1 ~5-15 Mathematician 

5 C S 1 4  Scientist 62,610 

1 Excepted Assietant Admin1BtrB:Or 

1 Excepted Director of Reiiabil Ity 

1 Excepted Director Of Pmgram 

1 Excepted Deputy Director of 

1 Excepted Chief, Technical ProPam 

2 GS-15 special histant to 

26 Othe r  GS PerBonnel m 

6 ai,ooo 
16,500 
29, 410 
14. 380 

14. 705 
25, 200 
12,990 
12. 730 

132.040 
$328.455 

ee 

-. 
OFFICE OF INTERN 

1 Excepted D ~ r e c t o r .  C* 

I GS-15 F ~ E L I I ~ I C S  Pmgr  
I 6s-15 Joint Pro jec t s  ( 
I GS-15 Chief, hternati 

Organlratlons 
1 cs -  14 Chief. Pc.rs0n.x 
I C S - I 4  P r o g r a m s  Assl: 

COOprratlVP Pro jec t s  
I1 Other  GS Personne l  

hternatlonal P r o g r a r  

I -  

OFFICE OF I!USlNESS AUMIVISTRATION 

I Excepted IUrrc.ctur of H u s i n e ~ ~  

I Excepted Assmiant  to the Dirvclor  16, 500 
I Excepted IDeput) D ~ r e c t o r  16. 250 

11, 760 4 Other  CS Fersormel ~ 

$63. 510 

$19.000 Adminis t ra t ion 

_ _ ~  I 
S r A F F  ASSISTANTS 

hlana ement  Ar%sis 
I Ex:,ptcd D Y e c t o G ~ f  Managemt.nt 

3 GS-15 Maidgemrnt Anal>st  
A " d > S l S  $ 16.500 

45. 515 
L2.210 
60, 705 

13 $130. 950 

I GS- 14  Vauiagemrnt Analyst 

H Other  C;S P * . r b ~ n n e l  - 

5 16,500 

15, 1100 

15,2'10 

I PROCUREHEliT AND SUPPLY DIVISION 

I 1 Excepted Dir=xtor of Pmc-aent and 1-3 
supply $ 17,250 1 1 Excepted ABsistant Director 15.503 

1 cS.15 Pmcuremnt and Supply 
Officer 15,030 

1 cS.15 ABsiStant Procurement end 
supply Officer 14.705 

2 -15 Contract Speeialiet 27,785 I 1 GE14 PToc-ment Soecialist 12.730 

PIIOPl'L.SION 

$ 1B.000 
16. 000 

17,000 
1 5 , 5 0 0  

15, i o 0  

1.5, 500 
15,500 

14,705 

14.055 
14. 055 

13.510 

12,210 
49,390 

$245,805 
~ 

$ i , ~ , ~ i < i n  
1 7 ,  i l l t l  

! 7, 11110 
17,  n n n  

I&,  S o n  

15, 500 

ii, i n n  
14 .  7(l i  
27, 7 H i  

' P b L 7 . 4 6 0  
1 3 , 7 3 0  
13.730 
1 2 , 7 3 0  
1 2 , 2 1 0  
1 8 . 3 1 5  

$2H6.665 
~ _ _  

6 Gs.14 Contract Specialist 74;820 
1 Gs.14 Facility Specialist 12,730 
1 cS.14 TTamportation Speeiallat 12,470 
1 GS-14 Industrial S p e C i d i s t  12,470 
1 - 1 4  E l e c t r i c  Rate Specialirt 12,470 
1 -14 Contract Newtiator 12,210 

64 Other CS Personnel 

ASSIS1 A N T  D1RF:CTOR FUR S r R t i t ' T C R E S  A h D  
XIATERIALS A N D  O P E R A S L K  moBi.?:\is 

1 E x c e p t ~ d  Asshstanl Dire r to r  $19. oon 
5,1150 

2 )24,850 
1 (Xher  GS Personne l  

- 
STRIJCTURES AND OPERATIN(; PROI,LEMS 

RESEARCH DIVlSlOS 

$ 17, noo 1 Excepted Chief 
I E:xcPpled Ass i s t an t  Chief  15,5810 
I C S - 1 5  Resea rch  Engineer  14,735 
1 C;S-14 Rebea rch  Engineer .  A ~ r c d , m a m ~ c  

Loads  13,510 
I G S - 1 4  Scient is t ,  Meteorology 12.730 
1 G S - 1 4  Scient is t ,  Noise and Humar FPC:O-S 12,730 
2 G G - I 4  SCLentiSt, S t ruc tu res  24,420 
1 ( S I 4  Arr.onautical Resea rch  Eng~nee r  12,210 
- 4 C l t h P T  GS Per sonne l  21.990 
13 $144,795 

Propulalon 
I Fxcfpterl Chlrf .  S o l ~ d  Rocket Dcvrlopment  
1 C 2 - 1 5  Scirnflst ,  h , i< lear  E k i t r l c  

I GS-15 Scientist. Arlvancrd ~ r o p u l c l o n  
<;enorating s\ btC,rnS 

systpn,s 
1 GS-15 Sclent ie t ,  Solld Rocket Propuls ion 
1 Cis-I4 SCLentlSt, Propuls ion Execut ive 

1 G S - I 4  hlanager. Rocket Development  
A s s i s t a n t  

and Sounding Rockets  P ro jec t  
- 8 Othe r  GS Personne l  
2 1  

SFCI 'RITY DIVISION 

1 Excepted Director 01 Securi ty  $ 15,500 
1 r .5 -15  A s l l l t a " ,  n,rrc,or 1 4 , 7 0 5  
I 1.5-14 Personne!  Securtty Off: er  12 ,470  
L (2 -14  Security S p e c d i s t  12.470 

24 other GS Personne l  177.660 
$232,805 

~ 

2 4  

AI'& I.IC.~TION AhD 31AYNI:D SATPI.1 I T F  
FROGRA3IL 

1 P:xrei,te I Assis tant  Director $ 19,000 
1 €:x<eptri  Chief, Manned Space 7I:ghl 

P r o g r a m s  16. 500 
1 E:xceptr I ChiPf .  A d v m w d  T e c h d o m  

1 €:xrcptr I Ch1.f. C o m m u n ~ c a t l o r s  

1 E:xcepte I ChiJl ,  M r t r o r d o g l c a l  

I F:x<epte  I A s s i s t a n t  ('hief, -Y le t e l , r r~ l~g ica l  

I E.xcepte I Staf f  Scient is t .  Mannei 

I Fxcepte.1 Sta f f  Scientmt, Advan, et! 

p r o g r a m s  16.000 

SatP11IIe prc,gram 15.750 

SatellltP P r r l g r a m s  1 5 . 5 0 0  

satel l l t -  Pr< lg rams  15.500 

s . t P I I I I : s  1 5 , 5 0 0  

Mannec s y s t e m s  15, 500 

14.055 

2 GS-14 S.Lentist. Manned Sa te l l i ' e s  21,420 
- 14 Othe r  G i Personnel 
33 6360.625 

84,800 __ 

____. 
FIN.ANCIA1. MANAGEME VT DIVISION LAUNCH OPERATIONS 

I Excepted Asststant Direc to r  for Launch 

1 Excepted Chief ,  Range Support 
1 Excepted Chief .  Launch P r o j e c t s  
I CS-14 Technical Staff Assistant 
1 GS-14 Scientist, Instrumentation 
I GS-14 Construc:ion Coordlnat ion Ensneer 
1 GS-14 Manager, Range Support 
1 GS-14 Manager ,  Launch P r o j e c t s  

OFrRtlOnS 

- 3 Othe r  GS Personne l  
11 

$ 17,500 
15.500 
15.500 
12.730 
12,990 
12 ,470  
12,210 
12.210 
16. 190 

$127.300 
__ 

I Excepted U~rector of Financia  
S 17.250 Management  16.000 

I Exrepted Hudget Officer 
14. 380 I GS-15 F i sca l  Off icer  

I GS-15 Chief, Accounting Syst*ms 14. 055 
3 GS-14 Budgt.1 Analyst 39, 230 

~ 4 7  Other  GS Pt , rsonnel  322. 155 
55 $435 5 4 0  

I CS-14 System Accountant 1 2 , 4 7 0  

MATERIALS RESEARCH I)IVISLC,N 

I Pxcepted Chief $ 16 ,000  
5 C - 1 4  Resea rch  Engineer ,  Mater  als 62,  870 

5 other GS Pe r sonne l  29,655 
1 C S - I 4  Phvsicist. Solid State 12,210 

$120.735 
~ - 

12_ 

PERSONNEL DlVISlOV 

1 Excepted Director  of P ~ ~ S O M I  I S 16.500 
I CS-15 Classification and 

Organlratlo" Mflcer 14, 380 
1 CS-15 Examinat ions and Standards 

Officer 14. 380 
I CS-14 Pe r sonne l  Regulations .nd 

I GS-14 Assis tant  Classification and 
Organlzatlon Offrcer 12. 730 

I GS-14 Pe r sonne l  Management 
Evaluation Officer 12.470 

I GS-14 Personne l  Officer. Headquar t e r s  12,470 
I GS-14 Pe r sonne l  P ro jec t s  and 

P rocedures  Mficer 12.990 

ASSISTANT DIRECTOR FOR POWER PLANTS 

1 Excepted Ass i s t an t  D i rec to r  $19.000 

2 $24.685 
1 Other GS Personne l  5 ,685 - __ 
-. _ _ _ ~ -  T 

POWER PLANTS RESEARCH t i l !  

1 Excepted Chief 
1 1;s-15 Resea rch  Engineer ,  Rocket 

Power  P lan t s  
1 1;s-15 Resea rch  Engmeer ,  Nuc1e.w 

Propu l s ion  
1 1;s-15 S u ~ e n t i s t .  Elec t r i ca l  Proprls ior  

Sys t ems  
1 1;s-14 R e s e a r c h  E n s n e e r .  Fuels  and 

Combustion 
1 1;s-14 Resea rch  Engineer .  Nucle.m 

1 05-14 Aeronaut ical  Research Enginee. 
2 OS-14 Scient is t .  P ropu l s ion  Sys t rms  

Propulsion 

- 6 Other GS Personnel  
15 

'ISION 

$ 17.000 

15. 030 

14,705 

14.380 

12.990 

12,730 
1 2 , 2 1 0  
24.420 
36.245 

$159,710 
___ 

Recruitment Officer 12,470 
- 27 Other  GS Pe r sonne l  203,050 
35 $311.440 

SPACE FLIGHT OPEFU.TIONS 

I Exceptecl Ass i s t an t  D i re  :tol. $ 19.000 
1 Exeepfeil C h i d  of Operarmm 16,500 
1 Ereeptecl Chit.1, Advanced D e w  opmenr 16,000 
1 Exceptecl Ch:vf. Fl lght  Operatmrs 16.000 
1 Excepter! Staff  Scwnl>st. C o m m  ~mrations 

opera13 one 16.000 
1 Exceptecl Staff Scmntis i .  Telem .try and ~ 

Instrun ental ion 16.000 
1 GS-15 SI ient is t ,  Computers and Ce les t i a l  

Mechanics  15, 030 
15,030 1 GS-15 E ecti ionic Enginee r  

4 GS-I5  S, x n t l s t ,  In s t rumen ta t io  1 56,220 
1 GS-15 T?chn;cal  A88islant  14,055 
1 GS-15 SI rentiric Represen ta t ive  ior NASA 15,290 
3 GS-15 SI ient is t ,  T rack ing  P r o g , ' m e  

Coordi i t r t iu .  41. I90 
1 GS-15 SI ien?lst, Data and Compi l ing  

Sys t em1  13,730 
1 GS-15 SI ier.trst. T rack ing  System- Analyst  13. 730 
1 GS-14 S< tentist, Cornrnunlcatior 8 Sys tems  12. 410 

12 Other G!' Pe-sonnel  68,350 
32 (384.595 - 

I RESEARCH GRANTS AND CCNTRACTS 
DIVISION 

1 Excepted Director  of Researct 
$ 16,500 

1 GS-15 Deputy Director 15,030 
12,210 1 GS-14 P r o g r a m  A d m r u s t r a t o r  
88.060 - 13  Othe r  GS Personnel __ 

16 $131.800 

Grants and Contracts 

ADMINISTRATIVE SERVICES DIVISION 

1 CS-15 Dtrec to r  of A d m r u s t r l t l v e  

1 GS-I4 C h e f  of Automatic  Data 
P roceaa rng  

368,868 

U80 282 

61 Othe r  GS Personnel 
15 Wage Board P e r s o ~ e l  



~ .._.. ".." 
I 

1 A O t h p r  OS Pe r sonne l  

I c S - 1 4  ~ h 8 r f .  Personnel  Exchanges 
1 G S - I 4  P r o g r a m s  Assmtant, 

C0Operatl"e P ro jec t s  I L 
I J  

I 1 14  

- -  m 
OFFICE O F  IIUSIKESS ADMINJSTKATION 

OFFICE O F  TECHSICAL i INFORMATION AND 

EDUCATIONAL PROCRAMS 
I Excepted 1 ) i r r i t u r  of H u s i n e s s  

1 Excepted Assis tant  to  the Director 
1 Exrepted Dcput j  Director  

Adrnto qtr i t , l - .n  +12, UGO 
lb ,  500 
16. 250 
11, 760 ._ 2 Other  CIS Personnel  __ 

3 %b3. 510 

I 
S T A F F  A S i l ~ l A N T s  

M x m .  "1 Anal)  5 2  

! E x i t p t w  Direitor of Management 

3 1;s-I5 Managrmt~nt  Anal js t  
I Cis-14 Yanapemt~nt Analyst  

A l l a l > 5 i s  $ 16.500 
45.515 
12.210 
60, 705 - 8 Other r.s Personnri  

1 J  %i.io, ~ 5 0  

1 Excepted IArector of Te ihn lca l  Information 

1 Excepted Deputy Director  16.500 
i C L - 1 5  Historian 14. 380 

1 G S - I 4  Staff A s s i ~ t a ~ t  
1 G S - I 4  InformatLon Specialist 12, 4 7 0  
1 (;S-14 Spcirai 4s51sta.It to D l r e ~ t u r  12,470 
1 GS-14 Reports  Officer 87,455 

12 Other  L S  Pr r sonne i  
20  5200. 010 

and Educational P r o g r a m s  $ I8.000 

1 G S - I 5  Information Special is t  14,055 
12.470 

I?. 210. 
- 

Tt'CHNICAL 1XFOKMATION DI\ ISION 

1 GS-15 Assis tant  Director  for Technical 

1 GS-15 Deputy Assis tant  D i re i to r  
1 I G S - 1 4  G S - I 4  Chief .  IL!h,,r:nn Machine Systems 

1 G S - I i  Chief, Technical  Services 
I GS-14 Chief, TechniLal Publ icat ions 1 2  L l n  

InfOrrnatrOn $ 14.380 1 
13, i J 0  
12.210 I 

266,095 1 37 Other tis Prrnonne1 - 
43 $ > * d , " W  1 

I EDCCATIOKAL P R O G R A M  DI\'ISIONS 

Ediicational P r o g r a m s  
1 cq-! i . ' .zz;z:Z.,;  DiirLlur ,or 

1 1 G S l i  G S - I 5  Deputy Educar:onal AssLstant S~rxices Direc to r  Officer 

1 GS-14 Educational Service$ Specialist 
2 GS-14 Eddcational P r o g r a m s  

I GS-14  Speech P r o g r a m  Speclal is t  

1 3 , 7 3 0  
12.470 

14, 380 

1 2 , 2 1 0  

14 ,  420 
12. 210 

1 GS-14 Informatron SpeclallSt 

Coordinator  

17  Other G S  Peraonnpl z 

$ 1 4 , 3 8 0  
5, J55  

$19. 715 
__ 

6Y. 655 
$6M, 365 
___ 

__ 
.Xl DIT DII.ISIO\ 

I EXriiptrd Di rec to r  o f  Audits $ I d  300 
1 C S ~ l j  S ~ i p t r \ . s u r \  Audi tor  1 4 , 7 0 5  
4 GS-14 s " p l ~ r i . s o r \  Auditor 50.660 
~- I ?  Oth*.r CS Personnr .  ::c, 115 
i n  )191,9ij 

PROCIJE3MENT AND SUPPLY D I V I S I O N  

1 Excepted Director  of Pmc-ment and 
supply $ 17,250 

1 Excepted &sLst&it D:rectur 15,SW 
1 Os-15 Pmcmement and S u p p 4  

Officer 15,030 
1 GS-15 1\8818tmt Procurement and 

supply Of f i ce r  14,705 
2 Os-15 Contract S p e c i a l i s t  

12,730 1 W 1 4  Procurement Specialist 
74,820 6 CS-14 Contract S p e c i a l i s t  
12,730 1 Os-14 F a c i l i t y  Spec ia l i s t  

1 -14 Transportat ion S p e c i a l i s t  12,QO 
12,470 

1 W 1 4  Electric Rate speciallet 12,470 

27,785 

1 a-14 1"d"strial SpeCia l i s t  

1 Os-14 Contract Negotiator  12,210 
64 Other GS Persomel 
E 

26. 240  
. . . ,. 9.) 

T I ASSISTAST DIRECTOR FOR STRLCTI RES AKD 
XIATERIALS AhD OPERASING PROBLEVS 

$ 19.00c 
16. 0flC 

1 7 , 0 0 0  
15, 500 

t i ,  i n 0  

1 5 , 5 0 0  
15,500 

14,705 

14,055 
14.055 

1 5 , 5 0 0  

l j . 5 0 0  
14.7n3 

2 GS-15 St ient is t .  1nstrurnPntation 27,785 
2 GS-15 SCLentLsl. Lunar and Plane ta r )  Sc imccb?7 , i60  
1 GS-15 Solent ls t ,  Spacectaf t  T-chnologr 13,730 
I GS-15 Scirn!ist, I.onnr S P ~ Y L C P S  13,730 

I GS-15 Sclc.nt:st. spar.e Probes  

1 GS-14 Sci?nt is t ,  Planetar> S C L C ~ C ~ S  12.730 
I GS-14 sr,ent1st. 1nstrlrmPnfatlon 12.210 
- 8 Other GS Pe r sonne l  48.315 
24 $286,665 

I_ 

1 Excepted Ass i s t an t  D i rec to r  $19,000 
1 Othe r  GS Pe r sonne l  __ 5,850 

$24,850 

I 
STRUCTURESANDOPERATlSGPROBLEMS 

RESEARCH DIVISlOX 

1 Excepted Chief S 17,000 
15,500 1 Excepted Ass i s t an t  Chief  

1 GS-15 Resea rch  Engineer  14,705 
1 GS-14 Resea rch  Engineer .  Aerodynamic 

Loads  13,510 
1 GS-14 S a e n t t s t ,  Meteorology 12,730 
1 GS-14 Scient is t ,  Noise and Human F a c t o r s  12,730 

1 GS-14 Aeronaut ical  Resea rch  Engineer 12,210 
2 GS-14 Scientist, S t ruc tu res  24.420 

4 Other GS Personne l  21,990 

$ 16,000 I Excepted Chief 
5 CS-14 Resea rch  Engineer ,  Mater ia ls  62.870 
1 GS-14 Physicis t .  Soltd State  
5 o t h e r  GS Per sonne l  29.655 

12 

SECURITY DIVISION 

1 Excepted Di rec to r  of Securi ty  $ 15,500 
14.705 1 (is-15 AssLstant Director 

I ( .S- l4  Personnel Securi ty  Officer 12.470 
1 2 ,  4 7 0  24 1 Other U S 1 4  GS Securi ty  Personnel Special is t  

177, 660 
28 S232 R05 
- __ 

ASSLStant 13. 5 1 0  
1 GS-14 Manager. Rocket Development  

- 49.390 8 other GS Personne l  
and Sounding Rockets Project 12,210 

I @Km 
APPLICATION AND MANNED SATELLITE 

PROGRAMS 

I Excepted Assis tant  D i rec to r  $ 19,000 
1 Excepted Chief, Manned Space Fl lght  

P r o g r a m s  16.500 
1 Excepted Chief, Advanced Technolorn 

P r o g r a m s  16.000 
I Excepted Chief .  Comrnunicatlons 

sate11,te P r o g r a m  15.750 
1 Excepted Chief, Meteorolog~cal 

Satel l i te  P r o g r a m s  15 ,500  
1 Excepted Ass i s t an t  Chief, Meteorological  

Satel l i te  P r o g r a m s  15.500 
I E x c e p t d  Staff S c : e s t i s ,  ; i ~ ~ v r r o  

1 Excepted Staff Scient is t .  Advanced 

1 G S - I 5  F x r r l l t l v e  A * S : S t I n t  1 5 , 0 3 0  
1 GS-I5 Scient is t .  Fl ight  Components and 

2 45 -15  Scient is t .  Cornrnumr~r~n--  

1 OS-15 Scient is t .  M e t r u r o l a g ~ c a l  

' Gs-'C S ~ i r n t m t .  Manned Satellites 

SatdlLte. 15.500 

Manned Sys tems  15, i o 0  

Subsys t ems  :4.055 

aalelllte s y s t e m s  27.460 

SatPl1ltes 11 ,7711  

13,730 
Scientist. Space PowerTedmulogy 12,210 
S n e n t ~ s t .  MeteorologicalSatPilites 12, 210 

24.420 2 GS-14 Scientist. Manned Satel l i tes  
(1" 0"" "..""" - 14 Other GS Personnel 

$m3z 1- 
"I 

_ _  
SPACE FLIGHT OPERATlOhS 

1 Excepted Assmtan t  D i r e c t o ~  
1 Excepted Chief of Opera t ima  
1 Excepted Chief. Advanced Development 
1 Excepted C h i d  Flight ~ e r x t ~ 3 ~ , s  
1 Excepted Staff Sctent ls t .  Cornmumrat ions 

1 Excepted Staff Scientist. Te leme t ry  and 

1 GS-15 Scient is t ,  Compute r s  and Celest ia l  
Mechanics 15, 030 

1 GS-15 Electronic  Engineer  15.030 
4 GS-15 Sc*er.tlat, Instrumentat ion 56,220 
1 GS-15 T e c h n . c d  Ass i s t an t  14,055 
1 GS-I5  Scientific Representat ive :or NASA 15,290 
3 GS-15 Scient;et, T rack ing  Programs 

Coordinatiu-i 41,190 
1 GS-15 Scien?ist. Data and Computing 

Sys t ems  13,730 
1 CS-15 ScLentiet, Tracking Sys tems  AnPlyat 13,730 
1 GS-14 Scientmt. Communic*t lwa Sys tems  12, 470 

t 19,000 
16,500 
16, 000 
15, 000 

ODerat1ona 16.000 

1"strume.tatlon :6,000 

- 12 Other GS Personnel 68.550 
32 $364.595 

LAIlNCH OPERATIONS 

I Excepted Ass i s t an t  Dwec to r  for Launch 

I Excepted Chief, Range Support  
I Excepted Chief ,  Launch Propcis 
1 GS-14 Technical  Staff Ass i s t an t  

1 GS-14 ConstrUc:iOn Coordinat ion Engineer  

Operations $ 17,500 
15. 500 
15.500 
12,730 

12, 470 
1 GS-14 Sc ient~s t .  lnst rurnentatmn 12,990 

1 GS-14 Manager. Range Support 
1 GS-14 Manager ,  Launch Pro~ects 
- 3 Other GS Personne l  
1 8127.300 

12,210 
12.210 
i6.iYO 

FlNANClAL MANAGEMENT DlVlSION 

1 Excepted Director Of Financial 
$ 17.250 

1 Excepted Management Budget Officer 16,000 
14. 380 1 GS-I5 F i sca l  Officer 

1 GS-15 C h e f .  Accounting Systems 14, 055 
3 GS-14 Budget Analyst 39. 230 

12 ,  479 
- 47 otlrer cs Personnel 322. 155  
55 $435. 540 

I GS-14 Sys tem Accountant 

~~ 

PERSONXEL D l i i S i ~ h  

I Exceptcd DxeLt"? of P ~ r s o m e l  
1 GS-I5  Clahsif i ia t ion 2nd 

1 GS-15 Examinat ions and Standards 

I GS-i* Personnel Regulations and 

1 CS-14 Assis tant  Ciassification and 

1 GS-14 Personnel  Management 

I GS-14 Personne l  Officer. Headquai 
. .,., ;; Tcr ~ " n i i r i  I'mjects and 

Organlzatlon Officer 

Officer 

. P*OCPd"T?5 Officer 

Organlzat lon Ofncer 

..,-I ..*I -- - .... ""..",, ofrl'rr 

I -^ 

Recrui tment  Officer 
- 27 Other G S  Pe r sonne l  
95 

1 ASSISTANT DIRFCTOR FOR POWER PLANTS 

$ i ~ ~ , n n o  
5,685 

$24.685 

$ 16.500 

14, 360 

14. 1 R n  

I d ,  990 

12. 730 

-ters 12 12.470 470 

I 1 - 

I- I 
POWER PLANTS RESEARCH DI\ 

1 Excepted Chief 
1 GS-15 Research Engineer .  Rochet 

Power  Plants  
1 GS-Lj k e s e a r c h  Engineer .  Nuclear 

I bh-13 Sc~en1151, E l e c t ~ ~ c a l  P r o p u l s i o n  

1 GS-14 Resea rch  E n g n e e r .  Fuels  and 

I GS-14 Resea rch  Engineer .  Nuclear  

2 1 GS-14 GS-14 S c e n t l e t  Aeronautical P~ny!:::~. Resea rch  ;)l.;eu,s Engineer 

Propuls ion 

Sys t ems  

Combust ion 

Propulsion 

- 6 Other GS Pemonnel  
15 

'ISIOX 

$ 17,000 

I _ . ,  " 5 :  

, .  " ^ -  . . , , 1.1 
14.360 

12,990 

Li. I S U  
12 ,210  
L4,  420 
36 ,245  

t:59.71a 

12,470 
203. 050- 

$311, 440 
__  

9 M S  OFFICE O F  LIFE  SCtENLLS PRW.R 

1 Excepted Di rec to r  of Life Scienrrc 

I Excepted Bi0engrneeFl"g Assis tant  m r e c t o r  for 

1 Excepted Lrfe Sc1ences A ~ s i s t a n t  D i rec to r  for 

1 Excepted BlOaCle l lCe  A ~ s i s t a n t  Director for 

1 Excepted Scientist. Pragri i rn  Pianrung 
1 GS-I5 P r c g r a m s  Scientist. Manned Fl ight  

1 GS-15 Scient is t ,  Fl ight  Physiology 
1 GS-15 s c 1 en c Scientist. e Lo and Aero-Space 

1 GS-15 Chief, Rpdiatron Biology 
1 GS-15 Aero-Space Medical Sclent ts t  
I GS-I4 Assletant for Grants and 

Programs 

c o n t r a c t s  
16 Other GS Personne l  
27 
- 

~- 
RESEARCH bnANTS AND COhTRACTS 

DIVISION 

1 Excepted Director of Research 
Grants and C o n l r a ~ t s  

1 GS-15 Deputy Dzrector 
$ 16, 500 

15.030 

88. 060 13  Other  GS PC-BOM~ 
16 $131. 800 

1 GS-14 P r o g r a m  Adnurustrator  12,210 
- __ 

$ 21,000 

19.000 

17.000 

16.000 
15,000 

14.055 
14, 055 

14,055 
13,730 
13. 730 

I2.210 
118. 752 

$288.587 

ADMINISTRATIVE SERVICES DIVISION 

1 GS-15 Director  of Admrus t r a t lve  

1 GS-15 Mobilizattlon Plannlng Mflcer 
1 GS-I4 C h e f  of Automatic Data 

servlces 
14.055 

P*oce*WIg 12.210 
61 Other  GS P ~ ~ s o M ~ I  368.868 
15 Wwe Board P e r e o ~ e l  

$480.282 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATIOU 

PROPOSED PERSONNEL STAFFING CHAR1 
FISCAL YEAR 1962 

N \ \ A  1lkAlX)UAlITtRS 

A KRONA UTlrskASTRONliXf -~.COORD~NAT~~E 
ROARD 

1 €xceprec Secretary to the Hoarr $16 000 
5 820 

$21 820 

---- ~ ~ 

O F F I C F  O F  THF: ADMINISTHAT~lI< 

__ -- far U. N. Conference $ 1 9 . 0 0 0  
I Excepted Chief, Technical  

I 2 . 2 1 0  P a p e r s  Branch 16. 000 
1 GS-15  C h i d .  Technical  Exhibi ts  15. 030 
1 GS-I5 Director  of Admlnls t ra t lon 15. 030 
1 G S - I 5  Technical  Director  13. 730 
1 GS-14 Deputy Director of 

Adminis t ra t ion 13.250 
1 GS-I4 Assretant  to Director  for 

P r o g r a m  Planning 12.470 
81 ,432  

I F'x I. > l < , d  Assistant to the  Admmisfratur  
I F x 'ep1c.d Deputy Administrator 

, I)PpIItYAdniinirtiali,r 13. 730 

m1 Staff A,ilhtant 12, 470  

I .i 

, 1 1 x ''ptrd Adrnlnis t rafnr  

~- 

$184 ,952  I I 

a n d  Sound) 'g Rockets  P r , > ~ e < t  1 2 , 2 1 0  
- 8 other GS P: rSo""P1 49 ,390  
2 1  s E x r 5  

1,AllRCH OPERATIONS 

I Exr rp ted  A. S1Stant Director for Launch 
Operntlons $ 17 ,500  

1 Excepted Ct i d .  Range Support I S .  5011 
1 Excepted Ct  Lef. Launch P ro jec t s  15,500 
1 GS-I4 Techi i i ra l  Staff Ass i s t an t  12. 7311 
1 CS-14 SCLP"I1St.  l"str"mentatlor, 12,990 
1 GS-I4 Con~Iruc: lon Coordmatlon Enpneer 12 ,470  

12.210 
12,210 
16. 1 9 0  

1 G S - I 4  Manaqer. Range Support  
1 GS-14 Manaqer ,  Launch P ro jec t s  
- 3 Other GS PPrsonnel  
11 $T53% 

I Excepted Uirrctor of Husmess 
Adminis t ra t ion ' ",: 1 i :-Excepted AsSLStant t; the Dmector  5i: ii 

1 Excepted Deputy Director  
S37iii 2 Other  GS Personnel ~ 

$63. 510 

11, 1 4 0  

$14 ,380  
5 ,355 

$19, 715 

110.110 
$191 ,975  

I 2  Othe-r GS PPrs0""el - 
~ 

PROC- AND SUPPLY DIVISION 

1 Excepted Director  of Procurement and 

1 5 . 5 0 0  
h k n g i n t . ~  r .  Aerorirnarnirs 4 2 ,  815 

I lyprrveloci ty  
$ 17,250 

15,5M) 

15,030 

supply Officer 14,705 
~ 2 CS-15 Contract  Spec i l l l i s t  27r185 

1 Os-14 Pmc-nt S p e c i a l i s t  12,130 
6 Os-14 Contract  S p e c i a l i s t  74.820 

12,130 
1 Os-14 TTaBpOrtation Spec i l l l i a t  12,470 
1 G8-14 1ndwtrIe . l  S p e c i a l i s t  12,470 
1 GS-14 E l e c t r i c  Rate Spec ia l i a t  12,470 

1 GS-15 Pmeur-nt and Supply 

1 GS-15 l i s s i e t an t  Proewerent  and 

1 CS-14 Contract  Negot ia tor  12,210 

18  

- _ _ _ _ _ _ _ _ _ _ _ . ~  I 1 G?-14 F a c i l i t y  Spec ia l i s t  
A?SIS7'A>'r DIRFCTOR FOR STR1,CTLRFS ARD 

XIArFRIALS Ah11 OPERATING PROHLE\IS 

E 1 ~ Other GS Persome1 
I Exc rp t rd  A s s i s t a n t  D ~ r e c t o r  
1 Other GS Personnel 
2 $24.810 

I 

5TXUC'"URES AND OPERATING PROBl 
RESEARCH DlVISlOS 

1 EX:epted Chir'l 
1 Exiep ted  ASSLStant C h d  
1 G S - I 5  R e i e a r r h  Engineer  
1 C S - I 4  R e i e a r c h  Engmeer. A ~ r o d y n a m ~ c  

1 GS - I  I Srientist. Meteoroloey 
L ,a35 

.EMS 

$ 17,000 
1 5 . 5 0 0  
14.705 

13 ,510  
12.730 

SEClJRITY DIVISION 

1 Excepted Di rec to r  of Securi ty  $ 15,500 
1 OS-15  A ~ s i s t a n f  D~rec tor  14, 705 
I c.S-14 Personnel Securtty Ofiicer 12,  470 
1 cis-I4 Secur i ty  Special is t  1 2 ,  470 

___ 177. 660 
28 $ 2 3 2 , 8 0 5  

' - 24 Other GS Personnel 

1 G S - l %  Scient is t ,  Nome and Human F a c t o r s  

1 GS - 1  1 Awonau t i ca l  Resva rch  Engmecr  

12, 730 
24.420 FINANCIAL MANAGEMENT DIVISION 
1 2 , 2 1 0  

I Excepted Director of Financial  
Management  $ 17.250 

1 Excepted Budget Officer 16,000 
1 GS-15  Flscal Mf~cer  14. 380 
1 GS-15 Chef .  Accounting Systems 14. 055 

39, 230 3 GS-14 Budget Analyst 
62,870 1 GS-14 System Accountant 12. 470 

322. 155 
$435, 540 

2 GS-l% Sclentlst. s t r u c t u r e s  

_ 4 OthPl GS PersonnPl 
13 

1 E x x o t e d  Chief $ 16 ,000  
5 GS-I4 R e m a r c h  Engineer. Materials 
1 GS -1 I Ph:.smISt, Solid State  

PERSONNEL DIVISION 

- 5 we ' GS Per sonne l  
12 

ASSISTANT DIRECTOR FOR POWERPLANTS1 
1 Excepted Di rec to r  of Personnel $ 16. 5 0 0  
1 GS-15 Classif icat ion and 

1 GS-15 Examinat ions and S tanda rds  

1 GS-14 Pe r sonne l  Regulations and 

1 GS-14 Ass i s t an t  Classif icat ion and 
1 Exlep ted  Chief OrganlZatlO" O f f l C e t '  12, 730 
1 GS-15 R e i e a r c h  Engineer, Roche1 1 GS-14 Pe r sonne l  Management  

P , > u e r  Plants Evaluat ion Officer 12.470 
I GS- I5  Re; iearch Engineer ,  Nuclear 1 GS-14 Pe r sonne l  Mfrcer, Headquar t e r s  12. 470 

1 GS-14 Personnel Pro jec t s  and 
12,470 Recrui tment  Off icer  

27 Other  GS Personnel 203,050 
35 $311,440 

- 
2 Organlzat lon Ofhcer 14, 380 

Mflcer 14. 380 

- Procedures  Officer 12 ,990  

1 Exrelzted \ s s l s t an t  D i rp r to r  
1 Other GS > e r S O M e l  

_ _ _ _  ---I= 
' PC'WER PLANTS RESEARCH DIVISION 

RESEARCH GRANTS AND CONTRACTS 
DIVISION 

1 GS -1 1 Re!;earch Engmeer. Nuclear 

1 GS -1 k Aevonautical Resea rch  Engineer  
P r o  mlsim 

12.210 

1 Excepted Di rec to r  of R e s e a r c h  

1 GS-15 Deputy Di rec to r  
1 GS-14 Program Admin i s t r a to r  12,210 

Gran t s  and Cont rac t s  $ 18,500 
IS. 0 3 0  

- 1 3  Other  GS P e r s o ~ e l  __ 88.060 
16 $131 .800  

' 

ADMINISTRATIVE SERVICES DIVISION ll 1 GS-15 Direc to r  of A d m n i s t r s t i v e  

r - E F E E  OF PUBLIC INFORM4TION 

1 Exceptem1 Di rec to r  of the OI'ICP 

1 W - 1 5  D..puty D.rer tor ,  M: ce 
I 17,530 

14. 340 
1115. 3 io  c2 Other  G ;  Personnel  

24 $197, 210 

uf Pub1 c h f o r m a t i o n  

"f Pub1 c h f a r n a t l o n  

-__ 

1 __ 
'ION.4L PROGR IMS 
e of 

$ 1 6 . 5 0 0  
15.030 
14. 055 

13, 730 
12,210 

12.210 
19. 390 I 

-I 

___ 
OFFICE C'F LIFE  SCIENCES PRCQRAMS 

Excepted Elrector of Life Scisncer 

Excepted Ass i s t an t  D i rec to r  f w  

Excepted Assis tant  D i rec to r  fcr  

Excepted Assis tant  D i rec to r  f c r  

Excepted S 'ientiet. P r o g r a m  Planxung 15. 000 
GS-15 Scmi t i s t .  Maimed Fl ighi  

P r o g r a m s  $ 21, 00'1 

Rioengme v m g  19, 0011 

Life s c , e n x a  17. 000 

Bloacienc~. 16, 0011 

Programs 14. 055 
1 GS-15 Sclelitlst. Flight  Physiology 14, 05:; 
1 GS-15 Scielttist. Bio and Aero- spa^ 

Science 14. 055 
13. 7311 1 GS-15 Chief. Rndistion Biology 

1 GS-15 Aero-Space Medical Sc ien t i s t  13. 7311 
1 GS-14 Ass i , i tmt  for Grants m d  

Services $ 14,Imo 
14.055 4 I GS-15 Mobilization Planning Officer  

1 GS-I4 Chef of Automatic  Data  
PrLWell*lng 12.210 

6 1  Other GS Personnel 368. 868 1 Wage Board Persome1 71.084 
8480.282 

Cont rac t s  12. 210 
118 ,752  - 16 Other GS P e r ~ ~ e l  

27 $288,587 
____ 



NATIONAL AERONAUTICS AND 
Proposed personnel s 

F. Y. 1962 
LANGLEY RESEAR( 

I . 

1 OFFICE OF DIRECTOR r 

'POsitioi~ not included In  t o t u s  88 thin 1s a lrmltlple function posi t ion 
and # a  included udn:. O f f ' i c e  of Dire3ar.. 

I -- 

W W C H  STAFF SCIENTET 

1 Excepted Research StnPf S ? i e n t i s t  

1 
1 
1 
1 
1 
1 
2 
9 - 

Excepted Dine to r ,  L.lrgley Research ce 
Excepted Senior Staff Associate 
Excepted Research Assistant f o r  Cooper 
09-15 BIecutive Ass i s tmt  and Budg. 
08-15 ksuagsnnt  w s t  
06-14 TeChUlChl AsSlStMt t o  the As 

All other GS personnel 

m t a 1  

1 Excepted 
1 Excepted 
1 Excepted 
1 (is-15 
1 IS-15 
I l i s - l j  
1 ts-15 
1 CI-lj 
1 Cs-15 
1 (6-17 
1 ts-19 
1 ta-15 
1 c.s-15 
1 GS-l . ,  
4 CS-1) 
L GS-14 

L OS-15 
L CS-14 
1 GS-15 

I'hieP of Divislon 
I a s id t an t  Chiei of Division 
ltead, M n g n e t o p A a s ~ n a n i c s  BrRnch 
I ~ s i i % t a n t  Chief of Dlv is ion  
1 ivinion ExecutSve 
Iead. In t e rna l  Aerody3eaics BrMCh 
Lead. Reentry f'hyelcs Branch 
Eead, Continuois Flow aypersonlc Tunnel Branch 
Eead, 11-Inch m r s o i i c  RuYlel Section 
Bead, 20-Inch m r e o i i c  m m e l  Section 
'dead, Eelium m e 1  S?c t ion  
Bead, Msepetohydrodynimics sect ion 
E l a d ,  Plasm Applicat .on S e c t i m  
B:ad, Plasm Physics ,iectlon 
A1rmlut ical  Research Blgineer 
Alsis1.ant Bead, Contilmous Flow Eypersonic 

Z?ad, Eigh-lkmpraturt Fluid M e c h i  :a Section 
&?ad, Space pqysics Gioup 
Aiisistant Bead, I n t e n a l  Aeradynamrc:! Branch 
h i s i s t a n t  Bead, Reenay Physics Bremh 
Avromutical Research F&-,inecr 
A, 1 o.:her CS p e i s o ~ e 1  
A ; 1  h13 persome.. 

k n e l  Branch 

l b t e l  

$ 18,000 
16,250 
15,500 
15,030 
14 .30  
15,030 
14,580 
14,055 
14,705 
14.7G5 
14,05:, 
14,705 
14,7Oj 
14,78c 
56,545 

12,990 
13,130 
12,990 
14,052 
13,510 
62,870 

1,026,560 
7,571 

$1,430,701 

1 Excepted 
1 Bsceoted 

1 GS-15 
1 CS-17 
1 CS-1s 
1 GS-15 
5 GS-15 
1 GS-14 
1 CS-14 
1 GS-14 
1 GS-14 

chief cof Divisicn $ 1~,>00 
Asalst.#!at Chief of Div x i o n  16,006 
Te2hnic:al Consultant 0' Divisian Yj,5W 
Be@, Advanced configu'atlons Group :4,0% 
Bend, I m c s  Branch 1 4 , ~ ~  
Head, fl-poot W n e l s  B.auch lj,o3o 
Bed ,  L'uI.1-Scale m y &  Is Branch 15,030 
Be ld, t ienerd Aerodynm.Lics Branch 14,980 
Be&, ' , -  by 1 0 - F w t  lulnels Bran-h 15,290 
Held, Iarge-Scale C q i  essibld F L w  Bj'anch 15,030 
E e d ,  hmponents Sect i ,  n 12,03L 
Ae.Pn-r t i c a l  Research I ngineer 71,900 
Asibistant Bead, jynemi< 8 Branoh 13,510 
Bead, Supersonic Secticn 13,510 
Beid,  16-Poot T r ~ s o n i r  Tulllle L Snctior. 13,710 
Berd, ,Space AppUcatior Croup 12t9YO 
I e roaa i t i ca l  Research i rielnee:' 933, 700 
;1 o t l e r  GS per'iomel 1,286,4>> 

Tc>tal $l,a32,OM 

1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
7 

86 

107 

.- 

Excepted Chi3f c1' Division 
GS-15 Asslstatit Chief of Divitiicm 
08-15 R e s i ,  lJlalytical COqmt ng Branch 
GS-13 &ai, ALitrorechfaics J m m h  
GS-15 Ass rstarit Bead, Astromec h i c s  Brsnch 
GS-15 B e d ,  w.thePBticaL ma: c6 Breach 
GS-15 Aerclnautlcal aesearch R s i n e e r  
GS-Lb D i v .  sioc Executive 
GS-14 Belv ,  AstraraUticKl Systems Sez:tion 
GS-14 Bear., Mission m y s i s  Zection 
GS-14 Be=, Rt:ndenous m a l y s i s  Sect'.on 
05- L4 
GS- 14 Aer<nau-.ical Research Ensiaeer 

Be=,  %isterm SIrmLation Section 

A l l  o t h i r  GS perecnmel 

mial 

1 -I--- 
.LSSISTANT DII1ECTOR 

L Fxcepted Assietant Director, m e y  Research Center $Is,500 

I I-- 

--I APPLIED M i l l w I ~  AND PHYSICS DIVISION 

1 Excepted 
2 Excepted 
1 Excepted 
1 Excepted 
1 Excepted 
1 GS-15 

1 OS-15 
1 GS-1; 
1 OS-15 
4 W-15 
1 GS-14 
1 GS-14 
1 GS-14 

23 GS-14 
111 

8 - 

chief of Division $ 
Assistant Chief of Division 
Assistent t o  Cluef of Division 
Bead, F l igh t  Physics Branch 
Bead, High Temperature MaterleJe Exanch 
Assis tant  Bad, Iiigh Temperature Materials 

Bead, Spacecraft and Missile Dynamics Branch 
Bead, Vehicle Performance Branch 
Heed, Systems Application Section 
Aerooautical Research mgineer 
Bead, System Analysis Section 
Bead, Beat Transfer Section 
Bead, Reentry Performance Section 
Aeronautice2 Research Engineer 
A l l  other GS personnel 

Branch 

All 'a personnel 

16,000 
32,000 
16,500 
15,500 
15, 503 

DYNAMIC LOADS 

1 Excepted 
1 Excepted 
1 Excepted 
1 GS-15 
1 GS-i5 
1 GS-15 
1 OS-15 
1 GS-15 

1 05-15 
1 GS-15 
1 GS-14 
8 GS-14 

1 GS-15 

68 - 

DIVISION 

chief of Diviaion $18,000 
Associate Chief of Division 16,500 
Assistant Chief of Division 15,500 
Bead, Acouatics Braoch 15 I 030 
Bead, Landing and Impact Branch 15. 050 

Assistant Read, Vibration and F lu t t e r  Branch I>, 030 

Bead, Analysis Section 15,030 
Bead, Vibration and Dynamics Section 14,055 

Assistant Read, Sti-UCtual Dynamics Branch 13,710 

Head, St ruc tu ra l  Dynamics Branch 14,105 

Bead, Aercelast ic i ty  and F lu t t e r  Section 1 4 , j ~ o  

Aeronautical Research mgineer  14,)so 

Aeronautical Research Engineer . O l , j 2 0  
A l l  other GS personnel :%E2 

Total  be P, 475 

STRlJCTURJiS HESEARCH DIVISION 

1 Excepted 
1 Excepted 
1 Excepted 
1 GS-15 
1 GS-15 
I .  05-15 
1 GS-15 
1 GS-15 
1 GS-15 
3 CS-15 
I. G6-14 
1 09-14 

1 GS-14 
1 09-14 
1 0s-14 
1 05-14 
1 CS-14 
1 GS-14 
1 GS-14 
1 05-14 
1 GS-14 
1 GS-14 

16 GS-14 
1 

Chief of Division 
A s ~ i a t e n t  C h i e f  of Division 
Bead, Structural  Configurations Branch 
Bead, Aero-l%e& Fac i l i t y  Branch 
Bead, Structural  Mechanics Branch 
Head, Pl iant  Structures  Branch 
Read, Special Projects Branch 
Bead, Fatigue Section 
Bead, !i%ermsl Protect ion Section 
Aeronautical Research mgineer 
Assis tant  Bead, Aem-lQe& PacILItyEranch 
Bead, 8-Foot High Temperature Structures  

Bead, m t e r i a l s  Applications Section 
Bead, Structural  Strength Section 
Bead, Temperature Control Section 
Bead, Solid S ta t e  Physics Section 
Bead, Imp.%cting Structure8 Section 
Bead, ltvnnmics and Them-Elas t i c i ty  Section 
Bead, S t ruc tu ra l  Andpis Section 
Bead, Structural  Beat Tranafer Section 
Bead, ?berm-Structural Dynamics Section 
Bead, Research Techniques Section 
Aeronautical Research Engineer 
A l l  o ther  GS personnel 

I\mnel Section 

131 Total  

$ L7,sx 
L5,>00 
~6,000 
r4,05: 
4. 70, 

2 ,030  

:.4,x30 

1.1,cliro 
12,733 

..5,0)0 

'4,330 

12;13c 
1 2 , W  
1 2 9 9 0  
12,750 
12,730 
13,510 
12,730 
12,730 
12,210 
12,210 
12.210 

$1, :o I )  810 

---- 

ASSISTANT DIRECTOR 

1 Excepted Assistant Director, Langley Res 
1 Uce.>ted Wchnical ABsIStant t o  the Asso 
2 - All other G3 personuel 

4 m t a 1  

AERU-SPACE MELWICS DIV1:iIoN 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
'I 
1 
2 
13 
105 
- 34 

Excepted 
Excepted 
Ex C e D t e d 
Excepted 
CS-15 
GS-15 
GS-15 
GS-15 
GS-15 
GS-15 
GS-15 
GS-15 
GS-15 
GS-15 
Os-15 
GS-1j  
GS-14 
GS-14 
GS-14 
05-14 
GS-14 
05-14 

chief of Mvision 
Associate Chief of Division 
Besd, Uuitmce and Control Bra 
Head, Opeiationa Branch 
Teckmical Assistant to Divlsic 
Bead, Ainvrthiness  Branch 
AesietBnt Bead, Airwrthinem 
Bead, Dynamic S tab i l i t y  Branch 
Bead, Fl iuht  Mechanics Branch 
Assistant Bead, Guidance and c 
Bead, Recovery System Branch 
Bead, vmL wan& 
Bead, VTOL Section 
Bead, Pilots Section 
Aeronsuticnl Research mgineer 
AeronauticPl Reaearch Fagbeer  
As81stant Xead, Flight  Mechsni~ 
Bead, Reen'sy Vehicle mamica 
Bead, Syatcm Aual.ysis Section 
Bead, Conti-ol and S k d a t i o n  se 
Aeronauticill Research Engineer 
Aeronauticul Research - b e e r  
All other i:S personnel 
All WB periomel 

170 Total 

I i t . j T ~ < L ~ l ~ l l  Y:S! 

1 Excepted 
1 Excepted 
1 Excepted 
1 Excepted 
1 cs-15 
1 CS-15 
1 GS-15 

1 05-15 

1 GS-15 
1 GS-14 
1 Gs-14 
1 GS-14 
1 GS-14 
1 GS-14 
1 0s-14 
1 0s-14 
1 GS-I!, 
1 05-14 
5 GS-14 

188 
166 - 

~ ~ ~ ~~~ 

XALIc:H 3 l V l S L ~ . N  

Chief of Divlaion 
Assistant Chief of Division 
Bead, Aavigation and C m i c s t  
Bead, M?(UIUrBPUltB Research Bra 
Bead, Data 3ystems Branch 
Bead, Grounl F a c i l i t i e s  Instrum 
nead, I n s t r m n t a  Standards and 

Assistant Research &?ad, .wan& Navigation and I 

Research Ezufineer (Aeronautical 
Asail)teat B w d ,  Data System Bra 
Bead, Reed-lNt Equi-t Dwelol 
Bead, Te1em:ter IMt ruen ta t iOn  
Bead, Vehlc:e Instrumentation Se 
Bead, I n a t n w n t  Physics Resear< 
Bead, Telemr.ter Techniques Resea 
Bead, Aut-.tic Control Section 
Bead, Commurications Researrh Se 
Bead, S y s t e ~ s  Analysis Section 
Research m i n e e r  (Aeronautical 
All other GC permonel 
All WE p e r x m e l  

grat ion Branch 

383 Total  



aAFhTY CFFlLh 

;l?,?% A L  other 1:s n r r s o m e ?  
- 

- 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
4 

1 
I 1  

Zli iv l i iN( i  WYIL'E 

1 GS-13 Bead, Plennlng Section w , 9 3  
LO All other GS personnel 6 6 , 6 i ~  - 
- 1 
12 mOt.al $87, 'b , 

All other WG personnel 

~ .. .-. __ 

> 
12: 
1 

1 j 4  

- 

- 

1 Excepted 
1 Excepted 
1 Excepted 
1 GS-15 
1 GS-15 
1 05-15 
1 0s-I:, 
1 GS-15 
1 Os-lj 
1 GS-15 
1 OS-15 
5 GS-15 
1 05-14 
1 GS-14 
1 05-14 
1 63-14 
24 GS-14 
- 154 

198 

' 

PWXHEWNT DIVI. 

1 GS-15 Chie. 
1 0s-14 Assii 

PI- 
1 GS-14 Atto' 
55 A l l  
26 A l l  - 

ASSISTm DIREClOR 

1 Excepted Asslatant Director, Langley Research Center a9, 003 
1 Uce?ted Technical Assistant to the Associate Director 17,003 
- 2 
4 !&tal $59 350 

All other GS personnel 

I 

1 Excepted Chief of Technical Senices 
1 GS-15 Aasietant chief of Technical Services 
1 GS-14 Ellgineerlng Plennlng Officer 
1 All other GS personnel 
1 m-20 Assistant to Chief Of Division 

mtal 
- 

ASSISTANT DIRBXOR 

1 $.<ci..pted ABB:Stant Dlrector, -ley Reszarch Center 

.SSISTAIIl' UlrlGC'XIR 

. Excepted Assistant Director, Langley Research Center 
15,030 
13,770 
5,820 

I'ATWT C m E L  
mu-SPACE XmlANICS DIVISION 

1 Bsepted 
2 Excepted 
L Excepted 
1 Excepted 
1 Excepted 
1 GS-15 

1 GS-15 

1 Excepted 
1 1 Excepted Excepted 

1 1 Os-15 Excepted 

1 GS-15 
1 GS-15 
1 GS-15 
1 GS-15 
1 0s-15 
1 GS-15 
1 GS-15 
1 0s-15 
1 GS-15 
1 GS-15 
1 GS-15 
1 GS-14 
1 ?+'L 

1 GS-14 
1 $5-11' 
15 GS-14 

.1 "" I,. - I" +* 

io 5 
14 

Chief of Division 
Associate Chlef of Divlslon 
Head, Guidance and Control Branch 
Bead, Operatiom Braoch 
Technical Assistmt to Division chief 
Bead, Almrthiness Branch 
Assistant Head, Alrvorthiness Branch 
Head, Dp&c Stability Branch 
Bead, Flight Mechsnics Branch 
Assistant Head, Guidance and Control Branch 
Bead, Recovery Systems Branch 
Head, Head, v m L  VTOL   ranch Section 

Head, PIlot6 Section 
Aeronautical Research Engineer and Pilot 
Aeronautical Research Engineer 
Assistant Head, Flight Kechanics Brancn 
!end, p i ~ n t r  Vehlrle v v n u n 4 r a  Seetion 
,.--a "___*^__ .__, ..-." e..,.*..... "--, I,"-- ~ _---- ---.--.. 
Bead, Control and Swation Section 
*s...."s..+, -*, Dnen.--h PI."'"nny ."a pi1nt 

Aeronautical Research Sngineer 
A l l  other GS personnel 
All WB per~onnel  

..__ __-- _ _  __ . - - .- _- 

Brcepted 
Excepted 
Ercepted 
GS-15 
05-15 
0s-15 
GS-15 
GS-15 
GS-15 
GS-15 
GS-15 
05-15 
OS-15 
ra-17 
GS-15 
GS-14 

Chief Of Division 
Assistant Chief of Division 
Bead, Mwnetqlas&amics Branch 
Assistant Chief of Divlsion 
Division Erecutive 
Bead, Internal Aerodynanrlcs Branch 
Head, Reentry physics Branch 
Bead, Contimow Flov Hypersonic Tunnel Branch 
Bead, 11-Inch Hypersonic m e 1  Section 
Bead, 2L-Inch Hypersonic m e 1  Section 
Head, Helium Tunnel Section 
Head, Magnetohydrodynamics Section 
Bead, Pl- Application Section 
Head, Plasma Physlca Section 
Aeronautical Research Engineer 
Assistaut Bead, Continuous Flov Ep?rsonic 
Tunnel Branch 

Chief of Divislon $ 16,000 
Assistant Chief of Division 322,ooo 
Assistam to Chef of Division 16,5ffi 
Bead, Flight Physics Branch 1>,500 
Head, High remprature Materials Branch 15,500 
Assistant Head, High Tenperature Materials 
aranch 15, OX, 

Head, Spacecraft and KiUsslle EynaBIiCS Branch 15,OW 

Head, Systems &plication Section 13,730 
Aeronautical Research Engineer 55,242 
Head, Systems Analysis Section 13,51C 
Head, Heat Transfer Section 12,970 
Hem, Reentry PerformsOce Sectlon u,w 
Aeronautical Research Engineer 285,510 

889,210 ~ l l  other GS Dersonnel 
ill kl? personnel 52,010 

Head, Vehicle Performance Branch 14,j80 r1scAL t.NISI?EI ~ ~~ 

1 GS-Li 
1 GS-15 
4 GS-15 
1 GS-14 
I GS-14 
i is-ii 
23 GS-14 

1.1 

6 - 

I -A 

1 ~ 9 - 1 5  Chief OP nivision 5 1,.030 
14,705 1 GS-15 Assistant Chief of Division 

1 GS-14 Head, Electrical Distribution Section 13,510 
1 GS-14 &ad, Electric& Equipment and control Section 13,510 

1,096.626 

1 GS-15 Bead, Electrical Englneerlng Branch 14,705 

242,4Y All other GS personnel 29 
186 A l l  WB personnel - 

Total $1,4m,%l I 

I r  C I C  -,,,-u 

62,870 
1,026, ;.& 

7,571 

11,493,701 

05-14 Aeronautical Research kineer 
A 1 1  Other CS perBOMei 
All WE personnel 

Total 176 Total 

UYNAMLL LuALD L;lV1sIoN 

1 Excepted Chief of Division $18,oOo 
1 Excepted Associate Chief of Division 16,500 
I Excepted Assistant Chief of Division 15,500 
1 GS-1: Bead, Acoustics Branch 15,030 
1 GS-i5 Head, Lsnding and lmpact Branch 15,030 
1 CS-15 Head, Structural D y n d C S  Branch 14./05 
1 GS-15 Assistant Bead, Vibration and Flutter Branch 15 I 030 

1 GS-15 Head, Analysis Sectlon l5,OXI 
1 GS-15 Bead, Vibration and Dynamics Section 14,055 

1 GS-14 Assistant Bead, Structural r p d c s  Branch 13,510 
8 GS-14 Aeronautical Research Engineer 101,320 

1 GS-1> Head, Aercelasticity and Flutter Section 14,980 

1 GS-15 Aeronautical Research Engineer 14, do 

A l l  other GS personnel iwm 
88 Total $870,475 

68 - 

1 ________._ 

.-U-SCALE RESEARCH DIVISION Ili.3T.XlWR R S F A V X !  U l Y l S l O N  

1 Excepted Chlef of Division $ 11,w 
1 Excepted Assistant Chief of Division 15,5W 
1 Excepted Head, Aavigation and Comrunicationa Branch 15,500 
1 Excepted Head, Keasur-ts Research Branch 15,500 

1 GS-15 Head, Ground Facilities Inatrumentation Branch 14,%0 
1 GS-15 Bead, Instruments Standaria and System Inte- 

1 05-15 Bead, Data systems Branch 14,m 

gratian Branch 1 4 , m  

14330 
1 05-15 Assistant Bead, Navigation and C ~ C ( L t i 0 M  

Research Branch 
1 Os-15 Research Engineer (Aeronautical Instrununtation) 13,730 
1 05-14 Assistant Head, Data Systemu Branch 12,730 
1 0s-14 Head, Read-@.It Equipment melo-t Section 12,730 
1 GS-14 Bead, Telenrter Instrumentation Section 12,730 
1 GS-14 ~ead, Vehicle Instrumentation Section 12,730 
1 Os-14 He&, Instrument Physics Research Section 13,510 

1 GS-14 Bead, .ut-tic control Section 12,730 

1 05-14 Bead, System Analysi8 Section 12,730 
S. W-14 Research Ewlneer (Aeronautlcal Instrumentation) 111,970 

1 Os-14 Bead, Tel-ter Techniques Research Section 12,990 

1 GS-14 Bead, Ccammlcatlons Researrh Section 122,990 

1,477,180 188 
168 A 1 1  WB personnel 1.152.946 

383 Total $2,992,716 

All other GS personnel 
- 

I I FXINEWNG DIVISION cnief 01 Division 
Asslstaot Chief of Division 
Technical Consultant of Division 
Head, Advanced Configurations Group 
Bead, Dynamics Branch 
Bead, 8-Foot Tunnels Branch 
Bead, Full-scale Analysis Branch 
Bead, General Aerodynamics Branch 
Bead, 7- by 10-Foot Tunnels Branch 
Bead, Large-Scale Compressible F l o v  
Head, Components Section 
Aermavtical Research Engineer 
Assistant Bead, Dynamics Branch 
Bead, Supersonic Section 
Head, 16-Foot Wansonic m e 1  Sect 
Bead, Spsce Application Group 
Aeronautical Research Engineer 
All other GS personnel 

Total 

1>,5m 

14,j8C 
15,030 
1>,030 

15,290 
Branch 15 8 030 

15,03C 
71,900 
13,510 
13,510 

ion 13,770 
12,9w 
Woj,700 

1,286,455 

$1,882,060 

14,052 

1 4 , ~ o  

$ 13,290 Chlef of Division 
12,250 Associate Chief of Division 

AssistBnt Chief of DIYiSIM 14,7a 
14,707 Technical Assistant of Division 

Head, mineering Projects Analysis Office 14,Sc.C 
Head, Research -1s and Vehicles Branch 14,70, 
Research Equpment Des+ Ensbeer 14,012 
Head, Cost Engineering staff 12,750 

13,310 Bead, Research Facllitles Branch 
l2,4iO Bead, Plant Engineering Section 

'rechnical Assistant, Research W l s  and Vehlcles 
Branch 13,510 

Head, Dyaamics Analysis Staff 13,710 
12,990 Bead, Dynarmc Vehicle Section 
13,510 Bead, Research Models Bnd pqyloads Section 
14,85 Bead, Systems mineering Branch 
13,510 Technical Assistant, S y r m  mineering Branch 

Head, Research Equiwnt Design 12,210 
13,510 Head, Systems Control Section 

Structural mineer j6,630 
A l l  other OS personnel 1,567,075 
All m personnel 18,491 

1 GS-15 
1 GS-1) 
1 GS-15 
1 GS-15 
1 GS-15 
1 GS-15 
1 GS-15 
1 68-14 
1 GS-14 
1 OS-14 
1 GS-14 

I 05-14 
1 0s-14 
1 Os-14 
1 OS-15 
1 GS-14 
1 05-14 
1 05-14 
3 Os-14 

181 
3 - 

I j2 

P H ~ R A P B I C  DIV: 

1 GS-13 Chiel 

A l l  i 

74 S T R U m  RESEARCB DXVISION 

1 Excepted 
1 Excepted 
1 Excepted 
1 GS-15 
1 GS-15 
1 GS-15 
1 OS-15 
1 0s-15 
1 GS-15 
3 Os-15 
1 GS-14 
1 GS-14 

1 0s-14 
1 GS-14 

Chief of Division $ 17,500 
Assistant Chief of Division 15,500 

Bead, Aero-lbemal Facility Branch 14,055 
Bead. Structural HFChaniCS Brmh lL.703 

Head, Structural Collpiguratlons Branch 16, ow 

Head; Pliant Structures Branch 
Bead, Special ProJecte Branch 
Bead, Fatigue Section 
Head, Thermal Protection Section 
Aeronautical Reeesrch -beer 
Assist-t Bead, Aero-Zbermd Pscili-Branch 
Bead, 8-Fwt High Temperature Structrpes 

Head. Materlals Applications Section 
Head, Structural Strength Section 
Bead, Tenperatwe Control Section 
iie&, S t l i d  State Physics Section 
Head, lmpoetlng Structures Section 

Read, Structural Analysis Section 
Head, Structural Heat Transfer Section 
me-, ' ~ ~ ~ O - J - C C U I ' U  ~ c e  aecoiun 
Head, Research Techniques Section 
Acronautical Research Engineer 

Tunnel Section 

Head, Dynsmics &Id Tllemo-Ele4ticity Section 

... . I .  ,,jj lr,,Cl GC persGX.cl 

15,030 
15,030 
14,330 
14,390 
41,840 

.- 12,m 

=,7x 
12,7341 
12,9yo 
12,730 
12,730 
13,510 
12,730 
12.73c 
12,210 
Y,L*" 

u.210 

CHANICS DIVISIQl 

Chief of Division 
Assistant Chief of Division 
Bead, Analytical Computing Branch 
Bead, Astromechsnics Branch 
Assistant Head, Astromecbanics Branch 
Bead, Ilrthenotical Physics Branch 
Aerowtical Research Engineer 
Division Executive 
Bead, Astronrutical Systems Section 

*ad, Rendezvous Analysis Section 
Head, Systems Simulation Section 

All other GS personnel 

HeM, WLLission Analysis Secrlon 

$ 5 - - - c . . L . . z T  ,.:-.-=--% - _._.^__ .-- -- . - .- . _- _- ___ ._ 

mtsl 

Total $1,844,841 

Excepted 
GS-15 
05-17 
05-15 1 

1 
1 

06-13 
GS-15 
GS-15 
GS-14 
GS-14 
Ijg-14 
GS-14 
GS-14 
I^ I , .  -- - 

i 64 1 GS-15 Chief of Division 

1 YB-20 Asaiathnt chief of Division 
1 YB-2x3 Head, Structural Fabricstions Branch 
1 YB-2L Bead, nDdelnb?Alng Branch 

All other GS personnel 7 

A l l  other WB personnel 814 

$ 14,705 
b2,04; 
12,314 
12,314 1 

1 
1 

825 Total $5,466,585 
$%O.lS I 

I 
1 07 

151 Total $1,204,810 



:RONAUTICS AND SPACE ADMlNlSTFlrlTlON 

. 

Proposed personnel staffing chart 
F. Y. 1962 

LANGLEY RESEARCH CENTER 

PHVKGRAI’HI I’ DIYIS [ON 

1 GS-li  Chief 31 Div.6ion 
A l l  atier GS personnel 37 

74 1 ,tal 

- P A l l  riE 2ersoime 

DIRECTOR 

td Director, langley Research Center $ m , w  
.d senior Staff Associate 18,500 
td Research As0isiant for Cooperative Projects 16,000 

EIecutive Assie tant and Budset Gff icer 15,030 
m-nt Analyst 15,030 
Technicnl Assiftant to the Associate Director 13,510 
All other Os p r r s a ~ e l  - 2 0  

mtnl $1 18,320 

DIRECTOR 

ad Assistant Direc.or, Langley Research Center $17, OOo 
ed Technical Assis .ant to the Associate Director 11,ooo 

All other GS pe-sonnel -0 

, , 

%tal 

E HGLXANICS DIVISIW 

C h i e f  of Division $ 16,500 
Associate chiif of Diviaion 16,000 
Head, Guldaocr and Control Branch 16, O0O 
Head, Operatima Branch 15,500 
Technicnl Ass Lstant to Division chief 15,OiO 
Bead, Airvortliness Blanch 14,JHO 
Assistant Fieri, Airvorthineas Branch 14,e 
Head, D p d c  Stability Blanch 15,030 
Bead, Flight ~ c h a r r i c s  Branch 15,030 
Assistant Heal, Guidance and Control Branch 14, %C 
xed, Recover( system Branch 15,050 
Head, v m L  ~ r v r c h  15,03C 
Head, VTOL Se-tion 15,030 
Head, Pilots section 15,030 
Aeronautical iesearch mineer  and Pilot 15,030 
Aeronautical iesearch mmeer 14,705 
Assistant Heal, Flight hkchanics Branch 12,750 
Head, Reentry Vehicle E y x ~ ~ c s  Section 13,51L 
Head, Systems Analysis Section l 2 , 2 1 G  
Heed,  Control and Sizulation Section 12,7ic 
Aeronautical Research Engineer and Pilot 25,Jwc 
Aeronautical Research Enggmeer 19,l (i 
All other Gs personnel 326,640 
All ’dB personnel 246,022 

Totel $1, >81,2>2 

Chief of Divleion $ 1 7 , W  
Assistant Ctdef of Division 15,5oC 
Head, Aavigal.ion end Comuicationa Branch 15,500 
Bead, H3a8urements Research Branch 15,5W 
Head, Data System Branch 1 4 , m  
Head, Ground Facilities Instrumentation Branch 1 4 , g O  

gration Branch 14,jbO 
Head, Instnurents Standards and Systems Inte- 

Assistant Herd, Navigation and Ccmcwnications 

Research -.mer (AemIULUtical Utrunantation) 13,730 
Assimtant Hetd, Data Systes Branch 12,730 
Head, Read-cut Epuisrnt Develo-t Section 12,730 
Head, Telemeter Imtmmentation Section 12,730 
Bead, Vehiclt! Instrumentation Section 12,730 
Head, I m t m m t  Physics Research section 13.510 
Bead, Tel-l.er Techniques Research Section 1 2 , w  
Bead, Aut0mal.i~ control Section 12,7 50 
Bead, Conm.necationa Researrh Section 12,w 
Head, system, hi:e.lysls section 12, I30 
Research seer (Acroneut1,:al Inatrumentation) 111,970 
A l l  other GS personnel 1.~477.1~ 
A l l  WB personnel iL152.946 

Total 42,S92,716 

Research Wench 14,530 

RPSEAFICB STAFF UNIT 

*1 m-15 Executive Assistant and Budget Mficer 
All other Os personuel 2 

i Total $35 I 025 

*Position not included in totals LLB thh l a  
and is included under Offix of DireFtor. 

a nMltip1e fulction pOsition 

1 Excepted Chief of Teahnical Services 
1 GS-13 Assistant chief of Technical Services 
L GS-14 mineering planning Wficer 
1 All other Gs pers0Md 
I WB-20 Assistant to Chief of Division - 

15,030 
13,770 
5,820 

Z..d?rTlN(. @ b ICE 

1 0s-13 Head, Planning Section 
to All other Os personnel 

12 All Other WB p e l S O M e l  s,d- 
12 Potel @7>% 

II FUCTRICAL DIVISION 

1 OS-15 Chief of Division $ 1 J j O X )  
1 GS-I> Assistant Chief of Division 14,705 
1 GS-12 Head, Electrical Engineering Branch 14,705 
1 GS-14 Head, Electrical Distribution Section 13,510 
1 Os-14 Bead, Electrical Equipment and control Section 13,510 

186 A l l  WB perscnnel 1,096,626 

2x) Total 

29 All other Os personnel 242,49: 
- 

1 GS-li 
1 GS-is 
1 GS-lj 
1 w-15 
1 GS-1) 
1 Gs-u 
1 Os-1, 
1 05-14 
1 GS-14 
1 Os-14 
1 GS-14 

1 GS-14 
1 Os-14 
1 Os-14 
1 GS-15 
1 Os-14 
1 05-14 
1 CS-14 
3 Os-14 

181 
3 - 

chief of Division $ 15,290 
Associate Chief of Diviaion 15,290 
Assistant Chief of DiviBlOn 14,7@ 
Technical Assistant of Division 14,705 
Head, mineering Projects Analysis Office 1 4 , 3 , C  
Head, Research -1s and Vehicles Blanch 14,7Ui 
Research Equipment Design Engineer 14,011, 
Head, Cost Engineering Staff 12,750 
Head, Research Facilities Branch 13,710 
Head, Phnt mgineering Section 12,4iO 
Technical Assistant, Research mdels and Vehicles 
Branch 13,>10 

Head, Dynamics Analysis Staff 13dlO 
Head, Dynamic Vehicle Section 12,990 
Head, Research Moodels and Fayloads Section 13,510 
Head, System Engineer% Branch 14,055 
Technical AsBIstant, Systems Engineering Branch 13,510 
Head, Research Equipment Design 12,210 
Head, Systems control Section 13,510 
Structural Engineer .%,630 
All other Ob persamel 1,567,075 
A l l  liB personnel 18,491 

$1,844,841 205 Totel 

1 05-15 Chief of Division 
7 All other G9 personoel 
1 UB-20 Assisthnt Chief of Diviaion 
1 WB-20 Head, Structural Fabrications Branch 
1 UB-m Head, )Ibdelpslring Branch 

814 A l l  other WE personnel - 
825 Total 

7 AU Os personnel 
1 UB-18 Chief of Division 

All other !a personnel (2 Total 

?X<WW DNISlOA 

1 GS-1) chief of DivLBion and I’rocrc5ent Wflcer $ : 4,70. 
1 05-14 Assls1mt chief of Div: . e lo i  and msisI.ant 

Pro<urement mflcer -2,470 
1 GS-14 Attorrey Advleor -2,470 
55 All other GS personnel 326,280 
26 W VI persome1 llY,293 

84 ’ uta1 tli<8,218 

- 

I I 



NATIONAL AERONAUTICS A N D  SPACE ADM I NlSTRATlON 
PROPOSED PERSONNEL STAFF1 NG CHART 

FISCAL YEAR 1962 
AMES RESEARCH CENTER 

Office of Admlniiifrative Managemen: Officer 

1 GS-15 Adminrstraflve Management Officer - 515 ,030  

D I ~ ~ C W B  a f x e  

-$ 20,000 1 Excepted Dlrec tor  

Lc,ccc i 1 Ao.""2.*" r,.-"-*"* .~~ .~ .......... ~ .. . 

1 Excepted Aeronautical Research  Scientist - 16,000 

1 Excepted Technical AsSIStant to D l r e c b r  - 15,500 

2 GS-15 Aeronautleal Research  Engineer - 30,060 

- 32 WO 4 All Other GS personnel i m S* 

Technical Services D l ~ l s l o n  

- i 15,030 1 G$-15 Chief of D L V L S ~ ~  security Offwe 

1 Excepted Assistant D ~ r e e t o r  - $18, 500 

1 GS-15 Aeronautical Research  Engmeer  - 14,380 

1 All other GS personnel 

I Vehlcle-Environment Division 

1 Excepted Chief of D~vlsmn -I 16,00( 

1 GS-15 Assistant Chief of Division - 15,03i 

1 GS-15 Chief, PhysLcS Branch - 15.03i 

I GS-15 Chief, Ent ry  Simulation Branch - 14,705 

1 GS-15 C h d ,  S t ruc tura l  Dynamles Branch - 15,030 

1 GS-15 Chief, 3.5-foot Hypersonic Wind Tunnel Branch-  15,030 

1 GS-15 Chief, Hypervelocdy Ballistics Range Branch - 15,031 

3 GS-I5 A e r o n i u t l ~ a l  Research  Engineer - 4 3 . m  

16 GS-14 Aeronautical Research  Englneel - 202,90c 

'74 All other GS p ~ r m i n e l  - f io t i ,m 

42 All Other Wage Board personnel - 284 919 
Ti $1- 

I 

Aem-Thermodynamics DIVISLO~ 

1 Excepted Chief of DIVISIOO - 6 I8,WO 

1 Excepted ASSLstant Chief of DIVISIOII - 16,000 

2 Excepted Aeronautical Research  ScientLst - 35,000 

I Excepted Chief, S u p e r ~ o n i c  Free-Fl ight  Branch - 16,004 

1 Excepted Chief, Theoretical Branch  - 16,OW 

1 Excepted Chief, Real Transfer  Branch - 16,OW 

1 GS-15 Chlef, Fluld Mechanlcs Branch - 15,030 

I GS-15 Cinef, Tr l sonic  Aerodynamics Branch - 15,030 

13 GS-15 Aeronautical Research  Engineer - 187,265 

14 GS-I4 Aeronautical Research  Engineer - 178.740 

129 All Other GSpersonnel - 1,049,585 

- m , y m i  
m S- 
44 All mlrr wage M"ard perbunon 

I 
~ 

1 GS-15 Executive AsSLStant Budget and Office Budget Officer - $14,705 

I - 11 055 3 2 All othev GS FePsonnPI 
$* 

Ass~stant Direc tor  

- $18,500 1 Excepted Assletant Dweetor 

I GS-15 Aeronautical Research  Engineer - 14,380 

3 
1 All other GS personnel  

I 

Full-Scale and SyStems Research Divtsmn 

1 Excepted Chief of Divmon ~ I 16,500 

- 15,500 I Excepted A ~ s l s t a n t  Chief of Dwision 

1 Excepted Chlef, Filght and Systems Simulation Branch - 16,000 

- 15,030 1 GS-15 Chief, operations Branch 

3 GS-15 Aeronautical Research  Englneer and Pilot - 44,115 

1 GS-15 Chief, 40- by BO-foot Wind Tunnel Branch - 15,030 

I GS-15 Chief, Gudance  and Control Branch - 15, 030 

1 GS-15 Chief, h a l o g  and Fhght  S~mula tor  Branch - 15,030 

- 57,845 4 GS-15 Aeronautical Research  Englneer ' 

- 142,370 

1 GS-14 Aeronautrcli Rerearch Engmeer and Pl lm - 12,210 

- 5b4,JiO 

11 GS-14 Aeronautical Research  Engineer 

0: AI1 other GS pe~rvrinel 

1 5  All orher W a g e  Maaru perbonnel m 

I 
U n i t n y  Plan Wind Tunnel Divlsmn 

- $ 16,000 1 Excepted Chief of Division 

1 GS-15 AS6Lstant Chief of Divmmn - 15,030 

1 GS-15 15,030 

1 GS-15 14,705 

I GS-15 Chlef, 11-foot Transonic WlndTunnel - 15,030 

2 GS-15 A e r ~ n ~ u f i c a l  Research  Engineer - 29,085 

5 GS-14 Aeronautical Research  Engineer - 63,650 

1 GS-14 Design and Construction Enguleer - 12,730 

64 All other GS personnel - 521,300 

- 2 i i  468 

Chlef, 8- by ?-foot Supersonic Wind Tunnel - 
Chief, 9- by ?-foot Superson~c  Wind Tunnel - 

i o  xi ,awc yc2 .ur,tisi m 

I GS-14 PelSonnel Offleer - 5 13,250 

15 All other GS personnel 

t Ftscal  Diumlon 

1 GS-14 F ~ s d  Officer - S 12,470 

38 All other GS personnel 

1 o b 1 5  Chiel *uPrrmlendent d Mrinml~l l  bhylr - 13,250 

I All Other GS Per~onnel - 4,840 

318 All other Wlge Board personnel - 2 165 ti88 
m 5- 

I GS-15 Procurement and Supply Offlcer- % 13,730 

31 All other ob persome1 - 193,210 

16 All Other Wage Board personnel  

Adrnul~strative Serv~ces Dwielon 

I GS-I1 Chief of Diwston 

30 All other G S  persomel 

6 All other Wage B o m d  perbOMe1 

lnstrumentatmn Division 

1 Excepted Chief of Divis~on - > 16,000 

1 Excepted Assistant Chief of Division - 15,500 

1 GS-15 Chief, Vehicle In~trumentat i~n Rerearch  Branch - 15,030 

1 GS-15 Chief, FacUties lnstrumentation Research  Branch - 14, 705 

1 GS-15 Chlef, ELeetrODle Machme Computmg Branch - 15,030 

1 GS-15 R e m a r c h  Engmeer - 15,030 

1 GS-14 Aeronautical Research  Engineer - 12,990 

6 GS-14 Research  Engmeer - 76,640 

1 GS-14 Machlne Programming Mathematician - 12,730 

3 3  All "mer o> personnel - 141.Vb3 

99 All other Wage Board ~ e r s o n n e l  m 

I 
Engmeeilng Services DLVLSLOO 

- % 15.5"" 1 Excepted Chief of Division 

2 45-15 Design and Construction Engineer . 29,735 

2 GS-15 Elec t r tca l  E n ~ t n e e r  - 29,085 

1 GS-15 Research  Equipment Design Engineer - 14, 705 

1 GS-14 C ~ n s l r u a i o n  Design Englneer - 13,510 

- i j , < d i  * r c  1 "  ~ - -  - -"-.~ I . L  _....- I,,~.l,IC. 

I GS-14 Merhaniral Equipment Deslpn Enginrer . >?,ogp 

1 GS-14 Demgn and Construction Engmeer - 12,990 

81 All Other GS p e r s o m e l  - 702,960 

57 ALL other Wage Board personnel m 



NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 
PROPOSED PERSONNEL STAFFING CHART 

FISCAL YEAR 1962 

LEWIS RESEARCH CENTER 

~ ExceFted C h i e f ,  Chemical Rocket Performance BraficF. 

_ _ _ ~ _ ~ ~ ~  ~. ~ - _ _ -  
OFFICE OF THE DIRECTOR 

1 E?r;ep?td D ' 7 e c t n r  ,620,oon 
i i;xceptro AssociaLc DJ ,.e/ 1 ,,I 19,CX 
1 Excepted Ass1star.t t o  t h e  D i r e c t o r  l f i , O 0 0  

A s s i s t a n t  to t h e  D i r e c t G I '  15,030 1 OS-1S 
4 A i l  o t h e r  GS Personnei 
6 $92,945 

~ ~ ~ ~ _ _ _ _ _  

CFFICE OF TECHNlCPL SbKVICES I 1 OFFICE OF J.SSISTPNT DIRECTOR 
c p t c d  Assistart !xrectcr $1R,S00 

5,355 
s-mZ5 

FTPCTRI)MLGNFTTP PRGPIELiTON 3IVIZIGN 
$17,000 
16,000 
14,380 
1S, 030 
15,030 
14,380 

Research S c i e n t i s t s  85,630 
Sec t ion  12,470 

12,470 
Head, E l e c t r o t h e r m a l  S e c t i o n  12,470 

1 2 , 4 7 0  
Head, Ragnet ics  S e c t i o n  12,730 

13,510 
i2,47C 

Y G S - 1 4  h e r c n a u t i c z i  Kesearcn a c i t n s i S L 5  110,39C 
bi u i i  o x c r  G.; rersormri 595,e45 

h38G.i i75 
- 
^ ^  

~~ ~ ~ 

1 GS-14 C h l i f ,  Divis1Ln 
42 All Othel, GS Ptrsor.nt: 
9 1  A l l  o t h e r  Wag? Board Perscrmrl - 

1 WB-20 Chief ,  Div is ic r .  
4 Ail dt tmr  G3 Prrsonne: 

310 A l l  Otner  Wage Board Personnel 
315 
- 

1 
1 
1 

1 
1 

i 
1 
1 
1 

.- 
I1 

c 3  
112 
- 
- 

Excepted 
GS-15 
GS-15 
GS-15 
GS-15 
GS-15 
GS-15 
os-15 
GS-15 
G S - 1 4  
GS-14 
GS-14 
SZ-24  

GS-14 
OS-14 
G > - l 4  
GS-14 
Cil cLher 

n" I ,  u d - A =  

a;!, 000 
14, UI" 

14,705 
1 5 , C X  
15,030 
;;,03i 
S C . , I l C  
I4,lkC 
i 4 , J b O  
12,730 
1 2 , 7 3 0  
12,730 
A<, _Ir 

12.730 
12,730 
13.2h0 

"- ~ 

. ^  - - -  

I STAFF fiSSISTP.NTS I 

Head, Reactlor.  Ki re t ics  S e c t i o r  
Head, ThermOdynamicS S e c t i o n  
Head, Cryogenic  Heat T-acsft: &:t:ci.. 
Head, Rocket Coal ing  Sectlor.  
ycae,  Lyrenl. *Cerg; L'-.c.'er,s!i., ir  I : # ' ! I  7 

I -- , 
12, t3u  

21 All r t h i i .  GS Personnel 131,545 
391 AIL o t h e r  Wage aoard rcrsanfiel  2,630,855 

$2,U40,230 414 

1 GS-14 Chief ,  Eneineering a n i  Disphzching Branch 

- 
- 

146,OlC 
769,605 

$1,166,110 
GS Iersannei 

MATERIALS AND STRUCTURES DIVISION I----~- 
Excepted 
Exceptsd 
GS-15 
G S - l j  
GS-11 
GS-15 
GS-is 
GS-15 
GS-15 
GS-15 
OS-15 

Chief,  Div is ion  
Ass i s t an t  Chief ,  D i v i s i o n  

$ l l , b 0 0  
16,000 
15,030 
15,030 
14,705 
14,360 
14,380 
14,055 
14,055 
14,055 
42,490 
13,510 
13,51C 
13,51C 
12,47C 
12,47C 
13,51C 

167,57C 

,Z91,96C 

12,73c  

a41,ooc 

PPBRICAT<ON DIVISION I 
$i! ,uti0 
15,500 1 GS-15 Chief ,  D i v i s i o n  

19 All o t h e r  OS Personnel 
165 All o t h e r  Wage Board Personnel 
1D5 
- 

;h 

sac. 

- 
$1 

15,500 
15,030 
15,030 
14,705 
14,385 
15,033 
30,060 
13,510 
12,990 

1 GS-1% 
1 OS-15 
; GS-15 
1 os-15 
1 0s-15 
2 GS-15 
1 0s-14 

Chief ,  Refrdctory Maiorli;.? Eranch 
Head, Ceramics and Coat ings  SeLt ion  
Head, Solid St ; t t  Phys ics  Seccion 
Head, Composite M a t e r i a l s  S e c t i o n  
Aeronaut ica l  Research Scientists 
Head, Power  E l a n t  Str!:ctureS S e c t i o n  
Read, S t r u c t u r e  P r o t e c t i o n  S e c t i o n  

_ _ _ ~  __- 
ENGINEERING DESIGN DIVISION 

$15,030 1 OS-15 Chief,  Division 
15,030 1 GS-15 ASsisLant Chief ,  D i v i s i c n  
15, G3C 1 GS-15 Chief,  E l e c t r i c a l  Engineer ing Branch 

1 GS-14 Head Research E l e c t r i c a l  Engineer ing S e c t i o n  12,730 
1 GS-14 Head: E l e c t r i c a l  Equipment Engineer ing S e c t i o n  13,510 

13,512 1 GS-14 HEad, Equipment Engineer ing S e c t i o n  A 13,510 
1 GS-14 Head, Equipment Engineer ing S e c t i o n  B 

12 ,950  1 OS-14 Head, Equipment Engineering Section C 
1 GS-14 Head, MacMne Design S e c t i o n  A 13,510 
1 GS-14 Head, Machine Design Section B 13,510 

991,625 

$1,137,931 
7,946 

119 A l l  o t h e r  OS Personnel 
- 2 
131 

All o t h e r  Wage Board Personnel 

FACILITIES ENGINEERING DIVISICN 

GS-14 
GS-14 
05-14 
GS-14 
GS-14 
GS-14 
GS-14 
GS-14 
A l l  o t h e r  

$12 ,470  09-14 Chief ,  31YiS:on 
436,695 

A l l  other 'dage B c s r d  Ftrscrjnel 13i.,o9: 
55 $5b5,459 

Head; Alloys Sectio.1 
Head, Chemical and Metallurgical Labamtories 
Head, High Temperature Chemistry S e c t i v n  
Head, Refractory Meta ls  S e c t i o n  
Head, Liquid Metals S e c t i o n  
Aeronaut ical  Research S c i e n t i s t s  
GS Personnel 

1 GS-14 Head, Chemicai Rocker System S e c t l o r  A 13,510 
1 GS-14 Head, chemical Rocket SYster; Sectior.  B 13,510 

1 OS-14 Head, Hydrogen-FlJor ine  T h r u s t  C h m t e r s  S e c t i o n  13,510 
1 GS-14 Head, Hydr3gen-Oxyger. Sysrels S e c t i o n  13,510 
1 G S - 1 4  Head, Propilaion Aerod'flarlcs S e c t i o n  B 13,513 
1. GS-14 Head, 'Xind Tllnr,eis S e ; t i c r  12,990 

1 OS-14 Head, Hydrcgen-Flt.orine Systems S e c t i o n  12 ,990  

TECIilJICAL PUBLICATIONS DIVISION 
8356,s 10 

$47:,656 
_ _ _ ~ -  

GS-14 Head, E c g i n e t r l n g  Section 12,930 
GS-14 Head, Rsrxet 1 n s t b l l i : i c n s  Seectim! 13,510 

1 35-16 Head, irgdr3g2r-F1ucrir.e I r s t i l l a t i c n s  S e c t i o n  12,590 
9 G S - 1 4  A e r o n a J t i c a l  Researzh Scieriists l l l , 9 7 C  

1 1 7  A l l  o t h e r  GS Personnel  1 , 0 5 7 ,  085 
~ 

INSTRUMENT AND COMPUTING RESEARCH DIVISION 
1 Excepted Chief ,  ~ 

$1 ,46G,ElG __ .~ 148 1 Excepted Chief ,  i.tl__X . 
1 G 3 - 1 5  A s s i s t a n t  Chief,  D i v i i  
1 GS-1; Chief ,  Mechanized Computation Analysis Brench 15;OSC 
1 GS-15 Chief, I n s t r m e n t  Systerns Researcn Branch 14,70: 
7 3 Q - 1 ;  hssoc'lati. Chief .  " 14,055 

1 
1 
1 
1 
1 
I 
1 
1 

1 

1 

Excepted 
os-15 
OS-15 
GJ-14 

1 

1 
3 

1 

1 

> ^  
IC 

6 2  
99 
- 

* 1 ,  n l r  
F L U I D  SYSTEM 

p /" , ".<" 

32,000 

14,330 
15,030 

5r,% ctI 1E,03C 

14,055 
14,360 

15,500 

> 3,35L: 

2 & , 7 6 0  
1 G s - 1 4  Head, Flow P h y ~ i c s  13,s 
1 GS-14 Head, Flow Phys ics  1:,2 
1 GS-14 Head, Flow Processes  ?erfcrr.ancc S e s t i o n  1 3 , 2  
1 GS-14 Head, F low P r o c e s s e s  A n a l j s l s  Sec t lor .  12,730 
1 GS-14 Head, Bearings S e c t i o n  13,510 

77 A l l  o t h e r  GS Personnel  713,365 
15 GS-14 Aeronaut ica l  Research S c i e r . t i s t 5  195,110 

1 G 3 - 1 4  
1 GS-14 

E3 A l l  o t h e r  
1 4 7  ~ l l  o t h c r  
215 

- 
109 $1,156,890 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
PROPOSED PERSONNEL STAFFING CHART 

FISCAL YEAR 1962 
FLIGHT RESEARW CENTER 

?F?I?E F THE 3IilECT-'F 

: Excepted Director $13.3-0 
1 Lxcept-.d n s s i s t a n t  Director  1 .o.c 
1 G S - l i  ;.i<S Adv Veil P r o j  B:. 13.130 
- 1 O t ' i - . '  $7 prrsonn-1 7,850 
4 $55,080 

1 ?xcepted Thief.  .;esesrch 3iv $ 1 

I 

FLI3.W OPEFW.'PI'':<S D I V I S I T  

2 ExcrptDd Aero Res P i l o t s  $ 3?.500 
i IGS-15 Sup ,era 'ies ? x r  

Supvr ri ig: , t  Opns Ihg? 
prrsonnel 

rd pe .-sonn*; 

$1. lL?, 429 

bIIMI?XSTRATIVE: :'IyLSIOW 

1 G S - l L  .Mmistimtive M g t  Office: $ li.;? 
L5 Other CS personnel 26 . 3 '  
27 laage 3oara personnel 102.1 

73 $L-1. - 
- - 



I 

SATELLITE APPLICATION! 

1 Chief, Satellite Applications 
1 Asst. Chief, Sat. Appl. Syste 
3 Space and Aeronautical Scie 

12 GS-15 Aeronautical Research 
10 GS-15 Space and Aeronautic - 2 GS-15 Electronic Scientist 
10 GS-14 Aeronautical Research 
4 GS-14 Electronic Scientist 
8 GS-14 Space and Aeronauti, 
5 GS-14 Instrumentation Resee 
8 GS-14 Research Engineer 

157 Other GS Personnel 

221 
- 

I 

c 

205.670 
- 

25 

NATiONAL AERONAUTICS AND SPACE ADMINIS 
PROPOSED PERSONNEL STAFFING CHART 

Fiscal Year 1962 

GODDARD SPACE FLIGHT CENTER 

BUDGET AND FINANCE DIVISION 
1 GS-15 Financial Management Officer 14,055 

1 GS-14 Assistant Financial Management Officer 12,470 - 
1 GS-14 Budget Officer 12,210 

502,245 60 Other GS Personnel 

OFFICE OF THE DIRECTOR 1 

ORGANIZATION AND PERSONNEL DIVISION - 1 GS-15 Personnel Officer 13,730 

304,500 

31 8,230 

42 Other GS Personnel 

43 
- 

1 Director 
1 Associate Director 
1 GS.15-Assistant to the Director 

FACILITIES ENGINEERING DIVISION 
1 Chief Facilities Engineering Division 15,500 
1 GS-14 Construction Engineer 12,990 - 2 GS-14 Engineers 25,720 

365,700 
332,540 

752,450 

46 Other GS Personnel 
52 Wage Board Personnel - 

102 

20,000 
19,000 
14,380 
94,250 

SPACE SCIENCES DIVISION 
1 Chief, Space Sciences Division 16,500 
1 Assistant Chief, Space Sciences Division 16,000 

4 Space and Aero Scientist 60,500 
110,140 8 
29,410 2 GS-15 Instr. Research Engineer 5 GS-15 Aero Research Engineer 69.625 

2 GS-15 Physicists 28,360 
6 GS-14 Physicists 76,380 

128,070 
146,780 
78,720 

1,202.1 80 
64.01 8 

2,026,683 

GS.15 Space and Aero Scientist 

10 GS-14 Aero Research Engineer 
12 
6 GS-14 Instr. Research Engineer 

GS-14 Space and Aero Scientist 

149 Other GS Personnel 
10 Wage Board Personnel - 

216 

I 
OFFICE OF TECHNICAL SERVICES 

- 

1 OFFICE OF THE ASSISTANT DIRECTOR FOR BUSINESS 
ADMINISTRATION 

1 Assistant Director 15,750 
1 GS-14 Management Analyst 12,470 
1 '3.14 Patent Counsel 12,470 
1 GS-14 Attorney-Advisor (General) 12,730 

21 Other GS Personnel 152,250 

- 
540,980 

- 
63 

PROCUREMENT AND SUPPLY DlVlSlON 

14,055 1 * C P  1 A A--. D . n r ~ r n m c n t  and SUDDIY Officer 12,730 

159,875 

1,448,360 

GS-15 Procurement and Supply Officer 
, . . 

1,261,700 - 148 Other GS Personnel 
25 Wage Board Personnel - 

175 

I 

MANAGEMENT SERVICES DIVISION 
1 GS-14 Security Officer 12,470 

210,250 - 

1 Chief of Technical Services 16,000 

37,755 

3 Other GS Personnel 21,755 

TECHNICAL INFORMATION DIVISION 
270,300 
51,160 

321.460 

34 Other GS Personnel 
L 8 Wage Board Personnel - 

42 

i 

r 

TEST AND EVALUATION DlVlSlON 
28,435 2 GS-15 Aero Research Engineers 

2 GS 14 Mechanical Engineers 25,460 , "3-14 - - nesea,c,, , Law...'- - 12,470 

24,940 2 
580,350 
127,900 

799,555 

GS.14 Space and Aero Scientist 
73 Other GS Personnel 
20 Wage Board Personnel - 1 100 

I 

THEORETICAL DIVISION 17,000 

I -. . . - .  1 Chief, Theoretical Division 

FABRICATION DIVISION 

I 
OFFICE OF THE ASSISTANT DIRECTOR 

(SPACE SCIENCE AND SATELLITE APPLICATIONS) 

i i ,9PO 
1 5 2  250  
844.1 40 

1,009,380 

1 1 1 GS-14 Research Engineer 
L 21 Other GS Personnel 

132 Wage Board Personnel 

154 
- 

18,500 
15,000 
19.995 

1 Assistant Director-Space Science Satellites 
1 Soace & Aero Scientist-Physics of Atmos. I 

I 

3 Other GS Personnel 

17 

630.1 65 65 

53,495 

PAYLOAD SYST 

1 Chief, Payload Systems Div 
10 GS-15 Aeronautical Researc 

5 ~ 5 . : :  Aercnau?ical Reiearc 
5 GS.14 Instrumentation Res€ 
1 GS-14 Physicist 
2 GS-14 Engineer 

118 Other GS Personnel 
10 Wage Board Personnel - 

? 52 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

OFFICE OF THE ASSISTANT DIRECTOR 
(TRACKING AND DATA SYSTEMS) 

1 Assistant Director, Tracking 8 Data Systems 18,500 
1 Staff Scientist, Data Systems Planning 15,000 
1 GS-14 Mathematician VI1 13,510 
1 GS-14 Physicist 12,730 

16 Other GS Personnel 1 16,025 

20 175,765 
- 

PROPOSED PERSONNEL STAFFING CHART 
Fiscal Year 1962 

- 
,, ' 

GODDARD SPACE FLIGHT CENTER 

OFFICE OF THE DIRECTOR 

1 Director 20,000 
1 Associate Director 19,000 
? c-s ! 5  h:rir!:nt $2 tL2 Eirzctcr !?.?e!? 

13 Other GS Personnel 94,250 

16 147,630 
- 

I 

OFFICE OF ASSISTANT DIRECTOR 
MANNED SATELLITES 

1 Assistant Director, Manned Satellites 
1 
1 Associate Director (Operation) 
1 
1 Staff Scientist 
1 GS-14 Aeronautical Research Engineer 
1 GS-14 %ace and Aeronautical Scientist 

Associate Director (Research 8 Development) 

Special Assistant to the Director 

OFFICE OF THE ASSISTANT DIRECTOR 
(SPACE SCIENCE AND SATELLITE APPLICATIONS) 

1 Assistant Director-Space Science Satellites 18,500 
1 Space & Aero Scientist-Physics of Atmos. 15,000 

19,000 
18,500 
18,500 
16,500 
15,500 
12,730 
12,990 

3 Other GS Personnel I 19,995 

53,495 

- 63 Other GS Personnel 

70 -1 61 4,420 

- 

1 
1 
2 
1 
2 
5 

156 

SPACE SCIENCES DIVISION 

Ice Sciences Division 
Ihief, Space Sciences Division 

ice and Aero Scientist 
tr. Research Engineer 
.o Research Engineer 
rsicists 
rsic ists 

'0 Research Engineer 
,ce and Aero Scientist 
r. Research Engineer 
Personnel 
rd Personnel 

Aero Scientist 

SATELLITE APPLICATIONS SYSTEMS DIVISION 

Chief, Satellite Applications Syst. Division 17,000 
Asst. Chief, Sat. Appl. Systems Division 16,000 
Space and Aeronautical Scientist 45,250 
GS-15 Aeronautical Research Engineer 175,810 
GS-15 Space and Aeronautical Scientist 138,925 
GS-15 Electronic Scientist 28,l 10 
GS-14 Aeronautical Research Engineers 126,000 
GS-14 Electronic Scientist 51,180 

100.800 
GS-14 Instrumentation Research Engineer 62,090 
GS-14 Research Engineer 106,000 
Other GS Personnel 1,271,725 

GS-14 Space and Aeronautical Scientist 

TRACKING SYSTEMS DIVISION 

Chief, Tracking Systems Division 
Assistant Chief, Tracking Systems Division 
GS-15 Space 8 Aeronautical Scientist 
GS-15 Electronic Scientist 
GS-14 Research Engineers 
GS-14 Aeronautical Research Engineer 
Other GS Personnel 

~~~ 

FLIGHT SYSTEMS DIVISION 

Chief, Flight Systems Division 
Assistant Chief 
GS-15 Aeronautical Research Engineer 
GS-14 Flight Systems Scientist 
GS-14 Engineer 
GS-14 Aeronautical Research Engineer 
Other GS Personnel 

BUSINESS MANAGEMENT AND TECHNICAL SERVICES 

16,500 
16,000 
60,500 

110,140 
29,410 
69,625 
28,360 
76,380 

128,070 
146,780 
78,720 

1,202,180 
64.01 8 

1 
1 
3 

12 
10 
2 

10 
4 
8 
5 
8 

157 

221 
- 

1 
1 
1 
4 

10 
2 

104 

123 
- 

1 GS-15 Technical Assistant 
1 GS-14 Budget Officer 
1 GS-14 Contract Officer 
1 GS-14 Personnel Officer 

210 Other GS Personnel 

214 
- 

15,750 
15,250 
13,730 
54,270 

127,560 
24,940 

826,800 

13,730 
12,730 
12,990 
12,730 

1,654,565 

1,706,745 

16,750 
15,500 
28.1 10 
12,730 
25,460 
63,650 

1,251,355 

1,413,555 1,078,300 168 

2.1 38,890 DATA SYSTEMS DIVISION 

Chief, Data Systems Division 
Assistant Chief 
Machine Programming Mathematician 
GS-15 Space and Aero Scientist 
GS-15 Engineers 
Gs-: 4 #%;ihetiia:;c;aa-I, 

GS-14 Engineers 
nrl.. . .  P C  D ̂ _ _ ^ _ _ ^  I 
Y l , l C ,  V" I r , > . , , 1 , , 5 ,  

PRE-FLIGHT OPERATION DIVISION 

GS-15 Chief, Pre-Flight Operation 
GS-15 Aeronautical Research Engineer 
GS-14 Instrumentation Research Engineer 
GS-14 Space and Aeronautical Scientist 
GS-14 Research Engineer 
'Wage Other GS Board P r r . o n n d  Personnel 

2,026,683 
1 
1 
1 
3 
2 

5 
: !5  

160 
- 

1 GS-15 Chief, Aerospace Medicine 14,380 
1 GS-15 Astronaut Training Officer 14,380 
1 GS-14 Assistant Chief 12,730 
1 GS-14 Astronaut Training Officer 12,730 

29 Other GS Personnel 240,550 

33 294,770 

1 
1 
2 
2 
4 

3 b  
90 

136 
- 

14,055 
14,055 
25,720 
25,720 
50,400 

229,241 
775.5nn 

1,084,691 
~ 

16,500 
15,000 
15,000 
41,515 
28,110 

62,090 

" A  l o o  
L*,"OU 

7 , - f z  1 0 r  
I ,  I, Y,"4.a 

1,379,520 

PAYLOAD SYSTEMS DIVISION 

Cniei, Payioad Sysrems Division 
GS-15 Aeronautical Research Enoineer 

GS-i 4 Aeronauricai iiesearcn Engineer 
GS-14 Instrumentation Research Engineel 
GS-14 Physicist 
GS-14 Engineer 
Other GS Personnel 
Wage Board Personnel 

THEORETICAL DIVISION 

oretical Division 
-i i l=*, I I I S V I C - / ; C ~ I  E i v i a i u t ~  
ltist (Planetary) 
rsicist 
ice and Aero. Scientist 
thematicians 
rsicist 

- I  . , I, 

Personnel 

I 

10 
5 
5 
1 
2 

118 
10 

152 
- 

i o,uuu 
im  475 

65,73ir 
61,050 
12,730 
26,500 

920,075 
63,957 

17,000 

16,000 
27,785 
24,680 
62,990 

124,860 
341,850 

. ? Î .. 
I J,""" 

ENGINEERING DIVISION 

1 Chief, Engineering Division 
1 
1 
1 GS-15 Aeronautical Research Engineer 
4 GS-14 Instrumentation Research Engineer 

GS-15 Space and Aeronautical Scientist 
GS-15 Space and Aeronautical Facility Engineer 

48 Other GS Personnel 
32 Wage Board Personnel 

88 
- 

FLIGHT OPERATION DIVISION 

16,500 Chief, Flight Operation Division 
GS-15 Instrumentation Research Engineer 14,055 
GS-14 Space and Aeronautical Scientist 12,730 
GS-14 Research Engineer 28,320 
Wage Board Personnel 77.784 

91 6,300 Other GS Personnel 

OPERATIONS DIVISION 

GS-15 Engineers 
GS-15 & Space 8 Aeronautical Scientisi 
GS-15 Electronic Scientist 
GS-14 Research Engineer 
GS-14 Electronic Scientist 
GS-14 Space 8 Aeronautical Scientist 
Other GS Personnel 

1,306,467 630.1 65 16,500 
14,055 
14,380 
14,055 
5 1,700 

391,600 
204,640 

1 
1 
1 
2 

12 
114 

131 
- 

2 
4 
2 
4 
8 
4 

76 

28,110 
56,220 
28.1 10 
51,700 

101,840 
50,400 

604,200 1,065,689 
706,930 

100 920,580 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Proposed personnel staffing chart 

F. Y. 1962 
WALLOPS STATION 

7 

OFFICE OF RESIDENT CONSTRUCTION 

1 GS-14 Supervisory Design & 
Construction Engineer $12,730 

- 7 All other GS personnel 72,925 
8 TO'IAL $85,655 

ENGINEER 

OFFICE OF DIRECDR 
1 Excepted Director, Wallops Station $16,500 
3 All other GS personnel 27,715 j ToTAL , $44,215 1 

53 TOTAL $293,749 I I'LLHlUlLAL 3 P . K V l L 1 3  U l V W l W l V  

$ 46,320 
502,999 

$549,319 

7 All  other GS personnel 
83 All other Wage Board personnel 
90 TOTAL 
- 

~~ 

FLIGHT TEST DIVISION 
1 GS-15 Chief of Division $ 14,055 
1 GS-14 Head, Range Engineering 

1 GS-14 Head, Vehicle Preparation 

1 GS-14 Head, Range Instrumentation 

1 GS-14 Aeronautical Instrumentation 

Branch 12,210 

& Launching Branch 12,210 

Branch 12,210 

Engineer 12,210 
12,210 1 GS-14 Range Safety Engineer 

56 All  other GS personnel 424,230 
83 All  other Wage Board 

541,539 personnel 
145 TOTAL $1,040,874 

- 



NATIONAL AERONAUTICS AND SPACE A D M I N I S T R A T I O N  
PROPOSED PERSONNEL STAFFING CHART 

F I S C A L  Y E A R  1962 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 

P 1.0 CHIEF COUNSEL 

$ I l . l l "  I G S - i s  A t I o r n ~ y  $13.110 __ 1 G S ~ 1 4  Attorney - Adrxsor 12,170 
h h c r  GS P.r..Nlel .,.oin 

- h h e r  G5 Personnel 101. I O 5  I 

I EX'.P D r  $70 1 1 0  
$ 1 1 1 . 3 1 5  

I G S - I I  CIPubi.r lntormallo" OfflcL 
1 

"FFlCE OF IHF " l P P r T o p  

I 8 __ I rin" ".? 

I - 
I C S . l 5  * r r o  Kcliearch *drn,"latralar 1 5 . 0 1 0  
! G E - I I  Fhrsi<r: Sr.%"ic *dminl.,ra,or I I .  / A "  

- 0,1irr GS Prr."snr, __ Y I  1 ' 5  PATENT COUNSEL 

h a  
S 1 L . i i O  

, e  Ll*n 
s 2 : 4  . .- 985 ' r_s I: 

__ 

I 
I 1 

I I 
TECHNICAL SERVICES OPEFLATIONS ANALYSIS 1 

TECHNICAL P R O C U M  COORDINATION OFFICE FUTURE PROJECTS OFFICE 

1 Exccp. CITcchmcd Program Coordination Mficc $ 16,000 1 Exrep CIPropr l  R e s  OfficL 
I L GS-I5 cs-I5 S u p  Physlclr,  A e r o  Research Engineer I GS-15 General Ensneer  1 CS-15 Program Management Amst. 

2 GS-14 A e r o  Research Engineer 24,910 I GS-15 Supervxaory Rea.  Engineer 11.055 
24.940 

1 1 . 1 1 0  
I GS-I4 Aero Re.. A h i n .  12.110 

4' Other CS Per.onnel 300.495 

2 GS-14 Program Management A*.*. 
1 GS-14 Induafrial Eng. 
I G S - l l  Merharucal Eng. 

Oll7.r GS Per.onncl 109,680 

$178, 310 

I 1 
GUIDANCE AND CONTROL mvIsInN I I  TEST DIVISION 

642 $4,797,325 

I- 
LAUNCH OPERATIONS DIRECTORATE FABRICATION AND ASSEMBLY ENGINEERING DlViSlOW 

$2, 091. I95 255 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONTRACT I"AGEMENI' DIVISION 

1 GS-15 Procurement Officer $13,730 

1 GS-14 Contract s p e c i a l i s t  12,210 - 28 Other GS Personnel 227.555 _- 
- 

I 

- 

PUBLIC INFORMATION DIVISION 

1 GS-15 Information Spec ia l i s t  

3 Other GS Personnel 

$13, '730 

1 GS-14 Educational Spec ia l i s t  12,730 

1 GS-15 Chief Counsel $14,055 
1 GS-15 Patent Attorney 14,055 
2 GS-14 Patent Attorney 24,680 2 Other GS Personnel 
G 

SECURITY DIVISION I------ 

3 Other GS Personnel $20, QC! 

PROPOSED PERSONNEL STAFFING CHART 
FISCAL YEAR 1962 

Y!3"CTEl P a - X G ; i s  IJDIIX 

OFFICE OF THEl DIRECTOR 

1 Excepted Director $19,000 15,500 1 Excepted Deputy Director 
2 Other GS Personnel z 
I 

TECHNICAL DIVISION 

4 GS-15 Space and Aeronautical 
Sc ien t i s t  I 

9 GS-14 Space and Aeronautical 

1 GS-14 Aero Research Engineer 
1 GS-14 R e l i a b i l i t y  Engineer 
6 Other G S  Personnel 

I 

S c i e n t i s t  

- 
21 

$56,220 

113,235 
13,510 
12,210 

LEGAL DIVISION 

FINANCIAL MANAG- DIVISION 
.3 

1 9 Other GS Personnel $42,760 I 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED PERSONNEL STAFFING CH.AEQ 
FISCAL YEAR 1962 

GC-ifM Iy".c-m "-ICE 

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

1 GS-15 
1 GS-15 

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

1 GS-15 

1 GS-15 

Admini s+J rat ive office I- 
Chief, space nuclear propulsion 
Deputy chief, space .au-clew propulsion 
Turbo-pump special is t  
Rocket flow-system controls scient;lst; 
Cryogenic flow-systems specialist 
Nozzle and heat transfer specialist  
Reliability analyst 
Test f a c i l i t i e s  engineer 
Contract and budget administrator 
Technical ass is tant  
Rocket systems engineer 
F a c i l i t y  engineer 
Admini  st rat ive assist mt - 8 Other GS personnei 

23 

$1.3,?30 
13,730 
13,739 
13,730 
3-31730 
13,730 
13,730 
u5730 
3.39730 
13,730 
24,420 
12,210 
12,210 
12,210 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

LIFE SCIENCE FACILITY 

1 GS-15 Director, i i f e  science f a c i i i t y  
1 GS-15 Assistant dArector, flight medicine and biology- 
1 GS-15 Assistant dzirector, space medicine mld behavior sclences 
1 GS-15 Assistant director, space bIoLogy 
1 GS-15 Biologist 

3 GS-15 Scientist, flight medicine end-biology 
1 GS-15 Physiologist 
1 GS-15 Chief, human factors d iv i s im 
1 (33-14 Microbiologist; 
1 GS-14 Biochemist 
1 GS-14 Physiologist 
2 GS-14 Radiologist 
4 GS-14 Medical doctor - 31 Other GS gersonnel 

5 1  

1 GS-15 Radiologist 

$L3,733 
13,730 
13,730 
13,730 
13,730 
13 9 730 
41,190 
13,730 
13,730 
12,210 
12,210 
12,210 
24,420 
48,840 



NATIONAL AERONAUTICS AND SPACE ADMITJISTRATION 

FISCAL YFAR 1962 ESTIMATE8 

21 TRAVEL AlpD TRANSPORTA!KON OF$ERSONS 

Fiscal Y e a r  Fiscal Y e a r  
J960 1961 

NASA Headquarters. ................... 
Langley C e n t e r . . . . . . . . . . . . . . . , . . . . . . .  
Ames Center... ....................... 
Lewis Centsr......................... 
Flight Center ........................ 
Goddard Center . . . . . . . . . . . . . . . . . . . . . . .  
Wallops S.tst:Lon. ..................... 
Marshall Center ...................... 
Western OfPilze. . . . . . . . . . . . . . . . . . . . . . .  
AEC-NASA Nuc.Lear Office.. ............ 
Life Scieii:e Faci l i ty  ................ --I 

ToI;I~. ........................ $ 2 ,7 41 ,, 424 $6,074,000 

A n a l 3 ~ 3 i r 3  -- by Type 6 of services 

Direction cmd coordination of pro- 
gram activi-ties at  NASA ins ta l la -  
tions...  ............................. 

Coordination of program ac t iv i t ies  
with other Government agencies, 
contractcxrs,, and the sc ien t i f ic  
C o ~ t ~ r , . .  ........................ 

Travel of employees t o  launching 
s i t e s  anct g:Lobal tracking stations.. 

knqemenl; of business act ivi t ies . .  .. 
Meetings of ]ISAS& technical corn- 
nittees cuid working panels .......... 

Meetings o f  +;ecbnical and sc ien t i f ic  
societieer ............................ 
Travel t o  i n i t i a l  duty sta;tions,.. ... 
Temporary rtseignmEtnts and transfers.. 
Trawl to emergency relocation site.. 
Reimbursemmt; f o r  local transporta- 

t ion and tal-l charges.. ............. 
T r a v e l  of c:or:lsultants and lecturers.. 
H i r e  of prmse:nger-carrying vehicles. . 

$863,000 $435,140 $6797 000 

727,769 2,161,500 3,577,000 

788,756 
223 828 

2,236, mo 
3867 ooo 

148,094 366,000 411,000 

1247 553 
60,486 

161,097 
525 

248,000 
1507 OOo 
248,300 

LOO0 

287748 

10,576 
31,852 

39 , 200 
75,000 - 84,Ooo 

Total. ........................ $2 * 741,424 $6,, 074, OOO 

Funded under Research and Oevelopent appropriation. 
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The limitation on the amount of f i s c a l  year 1961 funds that may be 
used f o r  'travel p w s e s  i s  imposing a severe handicap on the accomplish- 
ment of the agency's program objectives. 
the appropriation language limitation i n  the amount of $5OO,OOO is, 
therefore, being submitted fo r  the consideration of the Congress. 
appropriation of additional funds w i l l  not be required :Ln connection 
with the increase i n  the limitation; savings resulting :from lower :re- 
quirements fo r  e lec t r ic  power and from delays i n  f i l l i n g  vacancies w i l l  
be adequate for  this purpose. To provide a more r ea l i s t i c  analysins of 
the f i s c a l  year 1962 t ravel  requirements, the amounts i n  the 1961 
column at  the start of t h i s  section have been adjusted .to re f lec t  cur- 
rent estimates of the t o t a l  f i s c a l  year 1961 requirements. 

A request f o r  an increase, i n  

The 

The estimates #or the f i s c a l  year 1962 represent an increase of 
$2,321,000 over the 1961 needs. 
crease i s  required for  the direction and coordination of the agency pro- 
gram functions and fo r  t ravel  to launching s i t e s  and global tracking 
stations. 
lows : 

Approximately 80 per cent of the :in- 

A discussion of the maJor t ravel  requirements by location f o l -  

NASA Headquarters 

The budget estimates ref lect  an increase of $74,000 
over current year requirements. 
increase i s  required f o r  effective mana&ment direction 
and supervision of the agency's expanding programs and fo r  
foreign travel involved i n  connection with the proposed 
International Conference on the Peaceful Uses of Outer Space. 
The :NASA has been assigned the responsibility fo r  planning, 
coordinating, and directing the United States participation 
i n  t h e  proposed conference which w i l l  be held under the 
auspices of the United Nations. 

Substantially a l l  of the 

Advanced Research Centers 

Increased travel needs fo r  the Jkngley, h e s ,  Lewis, 
and F l i g h t  Research Centers amount t o  $186,000 over the 
estimated requirements f o r  the current year. Most of the 
increase requested f o r  the research centers i s  required f o r  
contract monitoring and fo r  l iaison and technical super- 
vision of the developmental projects i n  which these centers 
are involved. 
requires continuous and close monitoring of the co:ntmctors' 
performance t o  assure the development of a satisfactory 
product i n  time to  m e t  program commitments and launch 
schedules. 

The cost and complexity of contracted items 
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Space Flight Centers 

Raquirements fo r  the operation of the Goddard Center and 
the WaJlLo]is Station w i l l  require an increase of $1,0$7,500 and 
$38,000,, respectively, over the estimated needs for the cur- 
rent fii3ctLl year. 

Approximately $740,000 of' the increase f o r  the Goddard 
Center :is required f o r  the travel of technicians t o  launch 
sites wid global tracking stations. The planned launching 
schedul-ca In both the manned and unmanned satellite areas dur- 
ing the ffiscal year 1962 wi l l  require a significant tncrease 
i n  trawl t o  these ac t iv i t ies .  For example, during the 
Mercury operational periods, it w i l l  be necessary t o  send 
scientYiic and medical personnel t o  each of the Mercury track- 
ing stxi--;ions so that they may be i n  constant contact w i t h  the 
astronaut. 
Alaska tmct i n  Europe f o r  the communications satellites w i l l  
signific:ently increase travel to  these areas. 
calibrmion and updating of equipment a t  existing world - 
wide tn~ccking stations i s  also required. 
are slam required fo r  contract monitoring by project manage- 
ment pe!:?sonnel t o  provide the essent ia l  technical supervision 
of conl;:r&ctors ' performance on developnental pro jecte . 

The establishment of new tracking stations i n  

The continual 

AddAtional funds 

Tlie nominal increase requested f o r  the Wallops Station 
is  required f o r  personnel temporarily detailed t o  other 
launching sites i n  connection with damestic and international 
 program^ . 

hunch Vehicle Centers 

Tlritt :Level of funding required f o r  the Marshall Center 
reflecti3 an increase of $88,500 over the estimated needs for 
the c m ~ e ~ i t  f i s c a l  year. 
r i l y  f'i-c~m the expanded scope of work assigned t o  the Marshall 
Center during the f i s c a l  year 1961 i n  connection with develop- 
ment OP the Agena-B and Centaur vehicles, and the F-I and 
5-2 prcq~ls ion  systems. 
Center frtm i t s  major contractor operations, which are 
primarKLy on the West Coast, contributes significantly t o  the 
t rave l  iwpirement. I n  ada t ion ,  the nature of certain pro- 
grams, With are conducted completely out-of -house, requires 
continuour; travel of personnel t o  contractor plants. This is 
partictilarly significant i n  the developnental project;s con- 
cerned vi%h the Saturn propulsion system as w e l l  as with the 
upper mqps of the Saturn vehicle. 

The proposed level results prima- 

The remote location of the Marshall 

SE3 -3 



The proposqd launching schedule f o r  the NASA during the 
f i s c a l  ;year 1962 w i l l  require the intensive travel of tech- 
nical. psrsonnel t o  the Atlantic and Pacific Missile Ranges 
t o  superrise launch operations and t o  provide essential  
1ogist:lc ,supporting services. 

Western Operations Office 

Tha requested increase of $49,000 for the budget year fo r  
the Western Operations Office is required t o  meet eul increas- 
ing wo:rMoad relating t o  the administration and monitoring 
of contracts assigned t o  this location by other NASA ins ta l -  
lationis. 

AEC-NASA Nuclear Propulsion Office and 
Life Science Faci l i ty  

T:rmel estimates for operation of these ac t iv i t ies  
represent i n i t i a l  f”unding i n  support of the assigned program 
functions. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1962 ESTIMATES 

22 TRANSPORTATION OF THINGS 

Fiscal Year Fiscal Year Fiscal  Year 
1962 - ---_I_-- 

AnECLysis by Location 1960 1961 --- 
NASA Headquart;ers. ............. 
Langley C ~ t i i t  c?r ................. 
Ames Centei:. .................... 
L e w i s  Centxr.. ................. 
F1 i gh t C eni; e19 .................. 
Goddard C e l i t c ? r .  ................ 
Wallops St;tttfion.. .............. 
Marshall (!enter. ............... 
Western OfYiice.. ............... 
AEC-NASA ThviLear Office. ....... 
Life Science Faci l i ty . .  ........ 

$16,772 
12 , 644 
5,957 

19,677 
13 , 908 
76,370 

6,997 

$43,000 
12,000 
15 , ooo 
25, ooo 

3,000 
236, ooo 
10 , 000 

214 , 000 
10 , 000 

$=c ,? 000 

1: ,000 
25,000 
2CI,OOO 

54c5 000 
5,000 

5c~,ooo 
2C~,OOO 
1,000 

17 900 

r l  000 L L  

Tot; zt 1 .................... $165 , 5 34 $74Cl, 000 
-.- -,- 

$568 , ooo == 

The e:!;t:imates under t h i s  heading provide for  the shipment of kiouse- 
hold goods and personal effects  of employees recruited outside the 
immediate ttrea of t he i r  i n i t i a l  duty stations,  o r  transferred betwemen 
NASA insta:Llrttions when such t ransfers  are considered t o  be i n  the best  
in te res t s  of the Government,. Expenses authorized under t h i s  classjfica- 
t ion  have heen instrumental i n  a t t rac t ing  and retaining qualified Tier- 
sonnel i n  :shortage categories. The major increase fo r  the f i s c a l   ear' 
1962 i s  requ:ired for the additional s taff ing proposed f o r  the Godderd 
Center. 

SE4- 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1962 ESTLMaTES 

23 RENT, COMMUXICATIONS, AND UTILITIES 

Fisca l  Year F isca l  Year F i x a l  Year 
.Analysis -- by Location 1960 - 1961 - 1962 __ 

NASA Headquarters. .................. 
Langley Center......... ............. 
Ames Center..., ..................... 
Lewis Center.......... .............. 
Flight Center....................... 
Goddard Center..... ................. 
Wallops Station.. . . . . . . .  ............ 
Marshall Center.....................* 
Western Office...................... 
AEC-NASA :Nuclear Office-.. . . . . . . . . , .  
L i f e  Science Fac i l i ty .  .............. 

$329,080 
2,669,227 
2,742,588 
2,604,468 
111,612 
486,950 
134,139 
19, 
61,8k2 

$436,000 
3,381,000 
3,l.L1,000 
2,726, ooo 

198,000 
5 , '746,500 

369,300 
7,047, boo 

,116,200 

$520 , 001:) 
!t, 009 f 000 
3,617,001:) 
3,233,000 

290,000 
'7,994,000 

'7  , 146 , 000 
125 ,000 
l., 000 
4 . 000 

405,OOC) 

Tot&l...O.........O.......ee. $9,159,642 $23,131,400 , -  $2'7,344,000 - I 

Analysis by Types o f  Services -- 
Rent : - 

E1ectro:iic equipment : 
Data :re&xtion .................. $736,154 $4,'705,550 $!i,623,00(:1 
Analytical compatations., ....... 1,505,952 8,058,562 10,636,000 
Business operations. ............ 105,813 2,063,738 :?, 102,000 

Buildings and land... . . . . .O... .O.. 68,897 1+09,050 501, ooo 
14 530 Other ren t t a l s . . . . . . . . . . o l . . . e . . . . .  

Communicat io.ns : 
--I 

Local t e  1e:phone and exchange 
servicc?.......................~.. 22'0,320 655 7 900 676 , ooo 

Long-di:: t a x e  t o l l  charges. ....... 315,751 '720,050 823,00(:1 
Telegra]!;~ ,service.................. 45 , 844 74,950 85 , ooo 

30 2, LOO 5, ooc 
Penalty inai.1.. .................... l.20 000 1-70, OOG l.85,ooo - 

1,623,000 ?-: 

U t i l i t i e s :  

E l e c t r i c  power. ................... 5,611,937 5,6'77,OOO 5,966,000 
Other ui;ilities............d.B.... 422 028 [j8O, 000 687, ooo e =57,00:, 7-j 

........................ $9,159,642 $23,1-31,400 $2i> 34 4, OOC! - - Tolxl .  
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MATIOW BONAUTICS AND SPACE AlMINISTRATION 

FISCAL YEAR 1962 ESTIMATES 

23 RENT, CclMJN'ICATIONS, AmD UTIllTlES 

Ran+ 
__ *-.A" 

Electronic ecpipnent Communications Uti l i t ies  
i 0 C a . i  To i l  PenaLty Eiectmc anher 

service charges Telegraph Postage d l  power u t i l i t i e s  T o t a l  
Susiness 

camput at ions operat ions 
Fiscal Year 1960 

NASA Headquarters.. ....... 
Langley Center .........?.. 
Ames Center............... 
Lewis Center.............. 
Flight Center............. 
Goddard Center ............ 
Wallops Station........... 
Mars- Center ........... 
Western Office............ 

$329,080 
2,669,227 
2,742,588 
2,604,468 
111,612 
486,950 
134,139 
19,736 
61,842 

$76,079 
61,423 
21,776 
64,129 
12,958 
45,203 
20,398 
7,785 
6,000 

$23,068 
7, 616 

91 
5,462 
155 

7,400 
1,819 
233 
-.-- 

Total............. $105,813 $220,320 ,$315,751 $45,844 $30 $120,000 $5,611,937 $422,028 $9,159,642 

Fiscal Y e a r  1961 

NASA Headquarters......... 
Langley Center....... ..... 
Ames Center............... 
Lewis Center.............. 
Flight Center............. 
Goddard Center ............ 
Wallops Station........... 
Marshall Center........... 
Western Office............ 

$436, OOo 
3,381,000 
3,111,000 
2,726, 000 
198,ooO 

5,746,500 
369,300 

7,047,- 116,200 

$87,000 
68,100 
24,800 
63,- 
15,750 
162,000 
34,000 
240,000 
22, 000 

Total............. $655,900 $720,050 $74,950 $2,100 $170,000 $5,677,000 $580,000 $23,131,- 

NASA Headquarters.. ....... 
Langley Center ............ 
Ames Center............... 
kwis CeDter; ............. 
Flight Center............. 
Goddard Center............ 
Wallops Station ........... 
Marshall Center........... 
Western Office............ 
AJX-NASA Nuclear Office... 
Life Science Facility..... 

Total........ $10,636,000 $501, 000 $676,000 $823,000 $85,00 85,OOO .$185,ooo @!%%! $27,344,000 



A d.&s.iled analysis of requirements under t h i s  object c lass i f ica-  
t ion  for  ewh NASA ac t iv i ty  i s  presented on the preced.ing page. 
discussion o f  major requirements follows: 

A 

Rent 

Electronic -- equipment : 

The increasing complexity of mathematical problems involved in 
studies and. investigations i n  aerodynamics, space technology, and 
related theoret ical  f i e lds  requires the  intensive u t i l i za t ion  of 
electronic data reduction and computing equipment. 
planning and  scheduling of flrture investiga-tdons depend on the ca:?abil- 
i t y  of available equipment t o  provide usable data on cinrent progams 
on a real-time basis. Significant advances have been made i n  the de- 
velopment of computing systems by industry i n  providing equipment w i t h  
greater capacity a t  high-speed operation. 

Much of the 

The rapid growth of the use of electronic computing equipment i n  
the p a s t  few years parall.els the national pattern of techno1ogica:l. 
growth. Present computing systems are continually being replaced by 
more advznced types of equipment t o  meet the complex pi?oblems of Ithe 
agency’s program ac t iv i t ies .  
modern computing equipment, has been attended by considerable increases 
i n  uni t  2osts. Accordingly, the fund5ng leve l  proposed f o r  t h e  f j s c a l  
year 1962 w i l l  r e f lec t  t o  some extent the increased costs applicable t o  
the basic unit systems i n  additi.on t o  the costs incurred f o r  multiple- 
sh i f t  operations. 
the t0ta.L raiding requested for  the rental of electronic computing 
equipment w i l l  be required fo r  2nd- and 3rd-shift operations. 

The advancement i n  the development of 

St i s  estimated tha t  approximately 2‘7 per cent of 

It :is testimated tha t  an increase of approximately $3,620,000 will 
be r equ i~3d  f o r  the rental  of computing equipment Tor t,he budget $.ear. 
The acceLmx.tion of propam functions, together with increased ac t iv i ty  
in  connec’tion w i t h  the  scheduled launchings fo r  the  Mercury and w- 
manned szrce:LBite programs account fo r  the increased f b d i n g  required 
for the budget, year. 
posed t o  be rented du rbg  t h e  f i s c a l  year 1962 i s  presented on t h e  
following two pages. 

A list of the electronic computing equipment pro- 



NATIONAL AERONAUTPCS AMD SPACE JU"ISTRATI0N 

FISCAL YEAR 1962 ESTIMATES 

REEJTAL OF ELECTRONIC COMPUTING EQUIPMEW! 

IBG-30.. .. . . . . . 
EAM... ,, .. .D .... 

Langley (hater :  --- 
IBM-650. .. e .  .. 
IBM-1441.1.. " * 0 . .  

IBM-7O!N. m a 0 . 
Miscelhnaous. . 

IBM-WT.. . . " . . 0 

IBM-14411.. . e . . . 
I B M - ~ o ~ ~ .  e . . . . . 
MH-800.. . . . . *.. 
Misce1:Lanleous.. 

Lewis Center: 

IBM-610. . *. . . 
IBM-60)+. 0 .  * . .. 
IBM-704. . . . . . . . 
naM-lk)l.. . . . . . 
Miscellaneous. . 

Flight Canter: --- 
IBM-40'7. e e . .  . . 
m-7090.. . . . . 
MisceUaneous. . 

Number 
of 

units 

1 
1 

2 
4 
2 - 

2 
:1 
1 
I 

2 
I 
1 
I - 

1 
1 - 

FiscaJ. Y e a r  1962 Funding I_- 

Prime Second 
sh i f t  

$@OOo 
30, OOo 
70,000 

220,404 
325,038 

1,0951,900 
156 216 im3P 

33, OOo 
77, 040 

700,800 
318,948 
99,212 

1,229, ooo 

27,600 
27s 588 

392,880 
1 0 3 ~  800 

&$% 

LO, 000 
213 , 000 
12,000 

235,000 

Third 

e-- --- 



- tlE8I’AL OF ELECTRONIC COMPUTING EQUIPMEZU - CONTINUED 

Number Fiscal Year 1962 Funding .-- 
of Prime Second Third Total. 

.-- S h i f t  rental units S h i f t  shir t  - 
Goddard Cemnter: --- 

Wallops Station: --- 

1 
4 
1 
6 

1 
1 

6 
2 
2 
1 - 

$6639000 
3,752,000 

loo, 000 
110 OOO 

4,625,ooo 

14,000 
106,000 
120,000 

7701 556 

127,692 
617 171 

1,105,068 
29 099,388 

qmm 

$112, OOO --- 
1, 500,000 $i,138,000 

-e- --- --- --- 
1,612,000 ‘1,138,000 

Total,, . e .. . . $13,359,713 $3,403,869 i/;18,361,0g -- 
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Buildings and land: -- 
The Varshall Center i s  currently renting two buildings a t  an 

estimated cost of $3OO,OOC t o  house a par t  of the current staff peid- 
ing the completion of f a c i l i t i e s  authorized fo r  construction i n  the 
f i s c a l  year 1961. 
quired through the  f a l l  of 1962 when an off ice  building currently mder 
construction will be ready fo r  occupancy, 

It i s  estimated tha t  the  r en ta l  space w i l l  be r3- 

Interim requirements for storage and warehouse space will 
necessitate the ren ta l  of t w o  buildings by the Goddard Center i n  t:ie 
amount of $40,000. 
through the spring of  1962. Rental space w i l l  also be required by the 
Goddard CIEnter f o r  use a s  a computing f ac i l i t y .  The f a c i l i t y  w i l l  be 
located i:1 New York City and w i l l  be used f o r  the solution of probLems 
generated by theoret ical  studies undertaken i n  cooperation with staff 
members of the various universitfea i n  the area. It i s  estimated -;hat 
$60,000 will be required fo r  t h i s  purpose. 

The r en ta l  of these buildings w i l l  'be required 

An a n m n t  of $90,000 w i l l  be required f o r  the continued renta:L of 
an off ice  .building a t  Santa Monica, California, t o  house the staff of 
the Westem 13peration.s Office. 

Funds i:n the  amount of $11,000 are needed t o  cover land lease:; 
f o r  t r a c k i w  stat ions located on land owned by private interests .  

Estimates are  Incldded f o r  the f i s c a l  year 1962 t o  cover ~ t h e ~ *  
ren ta l  regnizements i n  the amom% of $55,000. Approxinmtely $40,000 
will be required fo r  the x n t a l  of" exhibits and other equipment i t e m s  
i n  connec1;ioii with the pending U. N e  Conference on the I?eaceful U s e s  
of Outer :;:?ace. 
mittent rentals  of  sundry off ice  equipment 

The balance of" $lg,OOO w i l l  be needed t o  cover in te r -  

Communications 

The expanding progrsur! actlTj.i-t,y of the agency is a direct  factor  f o r  
the increa:;etl fbnding r?queste$ f o r  communications fo r  the  f i s c a l  year 
1962. The completion of  new research and developmental f a c i l i t i e s  and 
the proposed staff increases w i l l  require additional loca l  telephorle and 
exchange service. 
category w e  fo r  charges Pox instmment rentals,  associated equipment, and 
switchgear I Included also Y T ~  instal la t ion costs f o r  the relocaticn of 
telephonic. equipment necessi tated by the constant reassignment of 
personnel :-n lrteetilng fluctciat  ing progpam pr io r i t i e s  and the conversion of 
present equipment t o  diree t dialing systems. 

Subsfar,tlally a l l  of the funds requested i n  th i s  
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The amounts requested for  long-distance t o l l  charges comprise the 
largest  portAon of the increased funding leve l  requested fo r  communica- 
t ions.  ?Tie execution of ?he agency's missions require constant corn- 
munica-tiorts w i t h  other Gavel-nmen-t agencies and the sc ien t i f ic  community 
i n  coordirtatAng programs of mutual interest .  In  addition, the monitor- 
ing of hardware and sys"cems contracts make imperative the  maintenance 
of the best possible communications with industr ia l  contractors. In 
many instences the use of t o l l  c a l l s  i s  the most economical. manner of 
obtaining urgent information and. transmitting urgent instructions to 
contractors. 
volved i n  resolving technfcal d i f f i cu l t i e s  i n  launch 
ations and i n  rnaintaining constant contact w i t h  global tracking stations 
during t h e  immediate post- Launch period, 

Long-distance telephonic communications are  also in- 
preparatory oper- 

Minor increases are  requested for telegraphic, postage, and for 
penalty mailings i n  direct  support, of the program leve l  proposed for the  
budget yesr e 

U t i l i t i e s  

Electric pwer  : 
I -- 

!I'he insjor e lec t r ic  power requirements of the agency are  involired 
i n  the  operation of the Langley, Ames, and L e w i s  Research Centers. The 
gradual tjnansition and r e o ~ i e n t a t ,  ion from aeronautical programs to 
space-orit?.ited programs wi 1 1  resu l t  i n  the p a r t i a l  utiliization of certain 
major faciLi-ties with resu11,an-L lower power costs. On the  other hmd, 
the completion of the hypersonic continuous-flow f a c i l i t y  a t  the Lsi.ngley 
Center and the  i n i t i a l  opei-ation of  the nuclear reactor and the rocket 
systems research f a c i l i t y   EL^, t,he Lewis Center Plum Brook s i te  w i l l  re- 
su l t  i n  increased electrf: power needs. Summary tables of the estimated 
power requ.irc?ments of  the langleyj Ames, and Lewis Centers are preEented 
on the fol.:Loving pages. 

Modest 1-ncreases in e lec t r ic  power a t  the Goddard Clenter and the 
Wallops Sttation will be required t o  support the full-yeas operations of 
f a c i l i t i e s  being completed i n  the f i s c a l  year 1961 and scheduled f o r  
completion i n  the budget year. The e l ec t r i c  power requirements for  the 
Marshall Center are kulded by relmbwsements t o  the Department of t h e  
Army under the Research and Develqment appropriation (Support of NASA 
Plant ) . 
Other uti1.3.tl.es : ---- 

I n  adl.ition t o  space heating and routine watey consumption, certain 
major f a c i l i t i e s  require enormous amounts of natural  gas and water for 
experimental purposes and f o r  f a c i l i t y  cooling purposes. Signif icai t  
i n  t h i s  area are  t h e  zzeqnrzments f o r  opePation of the nuclear reactor 
and the  rocket system research f a c i l i t y  at the  Plum Brook s i te .  I t  i s  
estimated tha t  an fneyease of" approx-aaiely $lOS,OOO will be requir1:d 
i n  the f i s ca l  yew ~ 9 6 2  t o  meet the over-all  needs of  the agency fo:: 
natural  gas and water. 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1962 ESTIMATES 

tn 
M 
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ELECTRIC POWER REQUIREMENTS, UTILIZATION, AND COST 
(CALCULATIONS AS OF JANUARY, 1961) 

Paciiity 
Connected load Hours of run- Average percent Total consumption 
to nearest ning time for of full for month shown 
megawatt month shown connected load ( M . W . S .  ) 

June June June June June June June June June June June June 
1960 1961 1962 1960 1961 1962 1960 1961 1962 1960 1961 1962 - - - - - - - __ - - __ __ 

1. General services . . . . . . . . . . .  20 20 20 720 720 720 20 20 21 2,800 2,900 5,000 

3.  16-foot transonic tunnel . . . . . . .  53 53 53 30 14 19 50 40 30 789 300 300 
4. 30- by 60- full-scale tunnel 8 8 8 31 30 35 12 13 18 29 30 50 
5. Transonic dynamics tunnel. . . . . . .  30 30 30 43, 20 15 28 17 22 359 100 100 

2. 8-foot transonic pressure tunnela. . .  38 38 0 109 60 0 18 13 0 756 300 0 

. . . . .  
6. 7- by lo-foot tunnels ( 2 ) .  . . . . . .  2 1L 14 40 20 8 36 36 9 200 100 
7. 4-foot supersonic pressure tunnel. . .  40 40 0 47 30 0 30 25 0 568 300 0 

33 32 -- 600 1,200 

facility . . . . . . . . . . . . . .  -- 12 12 -- 50 50 -- 33 58 -- 200 350 
600 600 

8. Gas dynamics laboratory. . . . . . . .  13 17  17 200 200 200 6 6 9 175 200 300 
9. Internal flow laboratory . . . . . . .  16 20 20 77 140 140 57 25 32 706 700 900 
10. Hypersonic continuous-flow facility. . -- 76 36 -- 50 64 -- 
11. Ultra-high-temperature materials 

12. Air removal systemb. . . . . . . . . .  -- 30 30 -- 20 20 -- 100 100 -- 
13. Miscellaneous facilities . . . . . . .  56 56 60 176 176 176 25 25 27 2,493 2,500 2,800 
14. Unitary Plan tunnel. . . . . . . . . .  2 9;! 2 162 170 170 34 33 33 5,136 5,000 5,100 

Totals . . . . . . . . . . . . . . .  370 466 392 13,820 13,930 14,800 
Total energy purchased for average month . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average base rate per megawatt hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average fuel adjustment charge per megawatt hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average total rate per megawatt hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGYCOSTFORAVERAGEMONTH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average on-peak monthly 
demand to nearest megawatt 

Average off-peak monthly 
demand to nearest mepawatt 

F.Y. F.Y. F.Y. F.Y. F.Y. F.Y. 
- 1960 I$& 1962 1960 1961 1962 - - -  

Total demand. . . . . . . . . . . . . .  68 73, 7j 68 93 93 
Free interruutible demand . . . . . . .  -15 -20 -20 0 0 0 

. . . . . . . . . .  0 0 0 -53 Free off-peak demand __-- . . . . . . . . . . . . .  Billing demand 53 73 53 

AveraRe monthly consumption 
(megawatt hours) and 
cost for year shown 

F.Y. F.Y. F.Y. 
1962 - 1961 1960 

1,900 2,000 2,200 
1,099 400 300 

806 450 400 
18 30 50 

330 150 130 
26 100 140 

519 200 100 
239 200 300 
714 750 800 
-- 150 1,000 

-- 100 300 -- 200 400 

3,770 3,400 3,400 

11,468 10,330 11,740 
11,468 4.44 10 i. 330 44 11,740 4.131 

- - 

2,147 2,200 2,200 

2.50 2.50 2 . g  
6.94 6.94 6.93 . $ 79,593 $ 71,683 $ 81,350 

AVERAGE M"ELY POWER COST . . . .  $ i j7,5?? $ ~33,583 $ 145,250 
TOTAL ANNUAL COS;. Ox ELECTRIC POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  . .  
AVERAGE OVERALL COST OF ELECTRIC POWER PER MEGAWATT HOUR PURCHASED . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.99 12.93 12.20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
$1,650, L62 $1, 6Oj,COO $1 ,719,000 

aInClUde6 bouldarv-iavrr comressors which ai so p o w ~ r  2- hy 7-t'not h +  zh Mnrh mr_mhnr oF?nm+"= 
%ernes both 16-foot transonic tunnel and 7- by 10-foot tunnels. 



AMES RESEARCH CENTER 

FISCAL YEAR 1962 ESTIMATES 

cn 
M 

1. 
2. 
3. 
4. 
S -  
6. 
7. 
8. 
9. 
10. 

12. 
13. 
14. 

11 
*A. 

ELECTRIC POWER REQUIREMENTS, UTILIZATION, AND COST 

(Calculations as of January 6, 19611 

Connaczcd iwci, 
t o  M - U t  mgavatt 
Fob. Feb. Fob. 
1960 1961 1962 --- 

Oaneral nandcen a . . . . a . . a . . 13 14 16 
7- by 10-foot t u l n  (2) * . . - 3 3 3 
14-foot t m o n i c  t u 1  . I * - 109 109 109 
12-foot prennure tunnel . . . . . . . li li I 2  
12-foot tunnel omqrennor No. 1 . . 4 4 4 
12-foot tunnel c-essor NO. 2 s . . 4 4 4 
40-by80-foot twl s . . s . rn 30 30 30 
1- by 3-fOOt nugarsonic t-1 - a . 19 19 19 
6- by &foot sugarsonlc tunnel . . . 52 52 52 
&tor-generator sets . . . . . . . . 9 9 9 
‘Lklitary Plea tnnC1 . . . . . . . . . 194 194 194 
3.5-foot hypersonic tunnel . . . . . . --- 10 10 
12-inch hyprnonic helium t w 1  . . . --- 1 1  
Wan~ t m n f e r  cooli!g md 

M r o d y l l a m i C U  faCili ty m a . * --- --- A 
Total m E 482 

Hour0 O f  
z-uming i k  

for month lhcrvIL 
Fob. Fob. Fob. 
y60 ig& 1962 

696 672 672 
37 30 30 
7 8 8  
65 65 60 
47 so so 
75 75 75 
37 3s 35 
42 45 45 
P 35 35 
168 160 160 

5 
5 0 7 0  

237 --- 235 =i _ _ _  
10 --- --- 

AV. percent or 
i u i i  

CmMcted 
Fub. Feb. Feb. 
1960 196l 196e 

2 2 2 2 1 2 0  
6 8 8  
60 57 57 
2 2 2 2 2 3  

--- 

lo2 100 95 
94 95 93 
l o l l l o  
20 19 19 p 3: 2; 

Total C O M l m l p t l o n  
ior e n  .ban 
(magamtt houn) 

Fob. Feb. Fob. 

1,952 2,000 2,lW 
7 7 7  

4 9  m 500 
160 160 1% 
192 EO lh 
283 285 280 

Total energy purchaned for average month . . . . . . . . . . , . . . . , . . . , . . . . . . . . . . . . . . . . . . 
(Bureau of Rechuation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(pacific ma and n e c t r i c  Co.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Average ra te  per megawatt hour . . . . . . . . . . . . . . . , . . . . , , , , , . . . . . . . . . . . . . , , . . , , 
B u r e s u o f R e c ~ t i o n ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I pacific (~rr and Electric Co.) . . . . . . . . . . . . . . . . . . , . . . , . . , . . . . . . . . . . . . . . . 

~ C o e r ~ . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B u r e a u o f R e c h u a t i ~ )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pacific ms md m c t r i c  Go.) . . . . . . . . . . . . . . , . , . . . . , . . . . . . , , . . . . . . , . . . . , , , , 

Av- --pea OT nou--iirpr dsnrnd 

F.Y. 1963 F.Y. 1961 F.Y. 1962 F.Y. 1960 F.Y. 1961 F.T. 1962 

Av. on-ge& OT firm dsmand 

t 
t o  M-Wf m- tt t o  M-Wt m-tt 

Bur. of Bur. O f  Bur. of 
Recl. P.0.k E. Recl. P.0.k E. Recl. P.0.k E. P.0.k E. P 4 . h  E. P 4 . k  E. --------- 

bbtered demand . . . . . . . I . 66 62 78 66 76 9 28 34 
BiUFngdemand 50 86 62 78 66 76 9 28 34 
Averwe rate per megawatt . . a 683 750 683 750 683 1 9  158 1% 

DEWD COST (37,500) (9,810) (46,500) (53,270) (&9,875) (57,923) 

36,282’ Pg,7?0 101,798 * m e  
OROBSAVWA(1EMONTXLYPOWWCOBT . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P D w e r i a c t o r s d j u s t m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dincount for relief of nubetation costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~ . o c 1 ~ ~ ” c ~ - ~ c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  9 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

!Q7B&J& Ern-= . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

lJIbJvlted for interruption t o  nervice 

900 
76 

14,495 

5 

- 
8 

a 
18,000 

4.37 

3.67) 
16.20) 

78,645 

97,645 104,180 107,160 

186,129 lE5,9ao 185,805 

-1,492 -1,240 -1,230 
-3,975 -4,862 -4,870 
ti.911 t1.455 +?.62: 

182,579 a19333 l.639330 

2,1SUr945 2,176,000 2,200,000 

9.i5 9.35 10.19 



LEWIS RESEARCH CENTER 
FISCAL YEAR 1962 ESTIMATES 

1. 
2. 
3. 

4. 
5. 
6. 

ELECTRIC POWER REQUIREMENTS, UTILIZATION, AND COST 

General se rv ices  .......................... 
Alt i tude  tunnel,  duct laboratory,  
Engine research  building.. ................ 

3-ft. supersonic tunnel,  and 
i c ing  research t . ~ e l . . . . . . . . . . . . . . . . . . . .  

Unitary Plan tunnel............ ........... &by 6-foot supersonic tunnel ............. 
P r o p u l s i o n  sys~ems laboratory... .......... 

Totals.. ............ 

i " 1 l l ~ r : k d  i o a i  X V U  3 uf '-LIE- a v .  )jeiierrt Gf 
t o  n e a r e s t  n ine  t i n e  far  f u l l  

mrp aw1 t t month shown connected load  

>me J-ze J,une Jme J m e  June J)me June June 
1960 1961 1962 1960 1961 1962 1960 1961 1962 

lr6 L5 53(l) 720 720 720 9 Ilr li! 
57 57 57 182 200 200 16 18 18 

--- ------ 

50 50 50 33 30 30 8 7 7 

h.. --..+$.1,, ..-..".,"".+<-.. n.. .1.-.."..4J "I.."-.."--".- m e + - ,  ----,.- 
A,, "a_ cY"YulI.y- 

(n.w.ri. j 
and cos t  f o r  year  shown 

t ion  l o r  montn 
shown (M.W.H.) 

June <June June F.Y. 
1960 1961 1962 1960 

2,902 k,500 h,5W ir,OO0 
1,615 2,000 2,000 1,9W 

- - -  - 

77 77 77 38 30 30 73 65 65 2,137 1,500 1,500 1,900 
198 198 198 105 70 70 37 36 36 7,637 5,003 5,000 6,hzo 

1:s m i i c  10 1: 1: 2,590 3.100 2,903 2,200 - 3  1 - 4 1  * 11 
569 569 576 17,020 16,200 16,000 

Tota l  energy purchased for  average month.. ............................................................ 
Average base r a t e  per megawatt h o w  ................................................................. 
Average fuel adjustment per  megawatt hour. .......................................................... 
Average total  r a t e  per  megawatt hour ................................................................ 

16,539 

5.56 
-.I3 

5.113 

89,867 ENERGY COST FOR AVEUGE WNTH.. ............................................................................................. 

Av. on-peak monthly demand Av. off-peak monthly demand 
t o  neares t  megawatt 

July Jan. Feb. June 
1959-1960 1960-1960 F.Y. 1961 F.Y. 1962 _ _ _ -  

Tota l  metered demand....... 21r 2lr 21r 2lr 
Reactive b i l l i n g  demand.. .. . lr9 - 

m z FL 
Free off-peak demand....... - - 
Rate per Mw ( f i rm)  ......... 1,971 1,963 1,963 1,963 
Rate per MXVA ( r eac t ive )  ... 380 380 380 3 80 

to nea res t  megawatt 
F.Y. F.Y. F.Y. 

1962 - 1960 - 1961 - 
210 210 210 - - 

210 210 210 
0 0 0 

150 150 15 0 

- - - 

DEMAND COST ....... 0 - 0 117,338 FOR AVE7AGE I.X)NTH. L7,120 - - 0 

GROSS AVERAGE MONTHLY Pow733 COST.. .......................................................................................... 137,205 
Discount 3 percent. .................................................................................................... -11,116 

133,089 NET AVERAGE MONTHLY POwFJi COST .......... ................+ ................................................................... 
ANNUL COST UP ELiCmiC %-E+.. ..................................................................................... ..:,597,072 

8.05 AVERAGE O V E m  COST OF PO:43R PER MD3AWATT HOUR PURCHASED.. ................................................................. 

F.Y. F.Y. 1 9 6 1 -  1962 

h,5W 2,ooo 11,590 ?,000 

100 100 
1,500 1,500 
ll.Oo0 h.000 

U,500 15,100 

5.35 5.115 
-a13 -.13 

5.22 5.32 

75,733 ao,ze5 

h7,120 L7,120 

122,853 127,L05 
-3.686 -3,822 

119,167 123,583 

:,:30,wo I,LJ;,COO 

8.22 8.18 

(1; oDerat,ion emrgy conversion l a b r a t o r y  in Dcce~' ;er ,  :3L:; beg%n o p r a t i o n  of i o n  a?d p l a s m  j o t  facilie; 
i n  December, 1961; and begin opera t ion  of bas i c  ma te r i a l s  research laboratory in December, 1961. 



L E W I S  RESEARCH CENTER 
FISCAL YEAR 1962 ESTIMATES 

Sandusky, Ohio 

ELECTRIC POWER REQUIREMENTS, UTILIZATION, AND COST 

n ..... L., 7 - . >  T I - . -  - - 0 * _ _  ..,.--,-.* -e ".. _-.-cc, .. " 1.. "- V^+ - 3  A""- c"*'ilY.Iw- Y V L Y I T L  -u L"aU , . I .  " ' " " " L Y J  ""'ow'Lp"*".. ,A"_ a "4 Am,*- _I. prA L._I" "/ 

t o  nearest  Nng t i m e  for  f u l l  t ion  fo r  monLh (M.W.H.) 
megawatt month shown comected load shown (M.W.H.) and cos t  f o r  year  shown 

June June June June June June June June June June June June F.Y. F.Y. F.Y. 
1962 - 1961 - - -  1960 1961 1962 --- 1960 1961 1962 ---- 1960 1961 1962 1960 1961 I.& 1960 - 

1. Component research f a c i l i t y  
f o r  nuclear propulsion.. ......... 13 1 3  13 - (1) L80 h80 - 2L 2h 2h7 1,500 1,500 232 950 1,500 

L.15 L.15 L.15 720 720 720 8 12 12 ZjL 350 350 123 296 350 - - -  2. General services................... 

Totcls.. ............. 17.15 17.15 17.15 L81 1,850 1,850 

Total  energy purchased for  average month.. ....................................................................... 355 1,2h6 1,850 

Average base r a t e  per  megawatt hour ............................................................................ 8.5h 7.22 6.99 

Average total r a t e  Der megawatt hour.. ......................................................................... 8.75 7.h3 7.20 

EhZRGY COST FU9 AVEFLAGE MUNTH .................................................................................................. 3,106 9,261r 13,325 

Average fue l  adjustnent per megawatt hour...................................................................... .21 .21 .21 

Av. on-peak monthly demand 
to nea res t  megawatt 

F.Y. F.Y. F.Y. 
1962 1961 - - 1960 - 

Total  metered demand............... l.h88 4.3h 5.8 
Rate pe r  megawatt........ .......... l,h61 1,322 1,29h 

DENAND COST FOR AVERAGE MONTH.. ................................................................................................ 2,17h 5,736 7,508 

AYERAGE !.D?NPLY p-iwq ~ 0 s ~ ~  .................................................................................................... E;.3fin 15,030 20,833 

TOTAL ANNUAL COST OF ELECTRIC POWER.. .......................................................................................... 63,35h 180,000 250,000 

AVERAGE OVERALL cosr OF PONW FER WGAWATT HOUR m c ~ u s m  ...................................................................... a.87 12.0L 11.26 

(1) F a c i l i t y  construction almost cmule t e .  Equipment being checked ou t  and p r e - c r i t i c a l i t y  t e s t s  
beint? conducted. Initial oueration scheduled fo r  December. 1960. 



NATIONAL AERONAUTICS AWD SPACE ADEJlINISTRAmON 

FISCAL YEAR 1962 ESTIMATEX 

24 PRINTING AM> REPROlxTCTION 

An.aQsis -- by Location 

NASA Headquarters .................... 
Langley Center.... ................... 
Ames Center . . . . . . . . . . . . . . . , . . . . . . . . . .  
L e w i s  Center . . . . . . . . . . . . . . . . . . . . . . . . .  
F l igh t  Center . . . . . . . . . . . . . . . . . . . . . . . .  
Goddard Center . . . . . . . . . . . . . . . . . . . . . . .  
Wallops S ta t ion . . . . . . . . . . . . . . . . . . . . . .  
Marshall Center . . . . . . . . . . . , . . . . . . . . . .  
Western Office. . .  .................... 

T 8 3 t a l . . . . . . . . . . . . . . . . . . . . . . . .  

Analysis -I by Typ es of P r in t ing  

Sc ien t i f ic  and technical reports  ..... 
Special reports  and brochures.. ...... 
Administrative semi -annual reports .  .. 
Recruiting booklets.. .  ............... 
Printed forms and le t terheads. .  ...... 
Microfilming ......................... 

miscellsneous pr in t ing  ............. 

Photograp:hs ( s t i l l ) .  ................. 
Binding of per iodicals  and 

Tota l . . . . .  ................... 

Fisca l  Y e a r  
1960 

$223,710 
28,045 
3,567 
5,306 
1,735 

803 
1,552 --- 

$264 718 

61,465 

$264,718 

Fisca l  Year 
- 1961 

$345 , 000 
26,000 
15, ooo 
10,000 
2,000 

25,000 
5,000 

388,000 

$816,000 

$$248,000 
231,300 
10,000 
22,100 

121,200 
30,050 
54,800 

98,550 

$816,000 

Fisca l  Year 
- 1962 -- 

$616, ooo 
26 , ooo 
15, ooo 
10,000 
5,000 

40,000 
10,000 

275 , 000 
3,000 

$260,000 
287,100 
10,0(30 
30,400 

1-09,5(30 
30,100 

1-50, ooo 

122 900 

S E ~ -  I. 



NASA. print ing funds are u t i l i zed  primarily f o r  the pr int ing of s c i en t i f -  
i c  and technical reports primarily f o r  i ndus t r i a l  contractors, other Govern- 
ment agencmies, and the sc i en t i f i c  community a t  large; f o r  the preparation 
and publicat.ion of special  reports and brochures f o r  release t o  this general 
public and. educational ins t i tu t ions ;  and f o r  the microfilming of technical 
reports.  

The sc i en t i f i c  and technical reports printed by the NASA contain data 
on newly acquired knowledge on the sc i en t i f i c  aspects of the agency's 
research and development programs. 
selected and evaluated as permanent reference documents and const i tute  
o f f i c i a l  p b l i c  reports on the agency's operations. The reports a re  widely 
used by t h e  mil i tary air organizations, the a i r c r a f t  industry, the air 
transport  industry, contractors engaged i n  the agency's propulsion develop- 
ment ac t iv i t i e s ,  other Government agencies, and educational inst i t i l t ions.  
A limited dis t r ibut ion i s  also made t o  selected public l i b ra r i e s  tlrough- 
out the country. 

Certain of the reports are cart3fully 

Public demand f o r  material on the program content, objectives,  and 
accomplishments of the NASA continues t o  increase. I n  carrying out the 
mission of the National Aeronautics and Space Act of 1958, the NAS9 has 
developed an act ive program i n  the dissemination of information t o  the 
public. Considerable in t e re s t  i n  t h i s  area has a l so  been expressell by 
educators a t  the state and loca l  levels  i n  requesting material f o r  class- 
room discussions and for stimulating the in t e re s t  of the student bDdies on 
the advancement opportunities i n  the f i e l d  of science. The fundint3 leve l  
proposed for  t h i s  purpose i n  the f i s c a l  year 1962 budget represent; an 
extension of our current program i n  the l i g h t  of the increasing in t e re s t  
and demand by the public f o r  NASA publications. 

It i s  important tha t  the technical reports receive15 from other 
Government agencies and industry are circulated t o  the interested organ- 
iza t iona l  segments and f ie ld  ins ta l la t ions  of the NASA. With the 'ise of 
microfilms the more important documents are dis t r ibuted rapidly and 
economically. 

Modest increases i n  other pr int ing areas a re  required t o  suppwt the 
leve l  of program ac t iv i ty  proposed for the budget year. 

SE~-2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRA1ITON 

FISCAL YEAR 1962 ESTIMATES 

25 SECURITY INVESTIGATIONS 

Fiscal  Year Fiscal  Year Fiscal  Year 
1960 L 15361 - 1962 -- 

NASA Headquarters.. . . . . . . . o . .  . . e * .  $496,960 &48, ooo - 

Secn.ri-ty investigations of NASA personnel are conducted by t1.e C i e l  
Service (hmnission on a reimbursable basis 
required by Executive Order 10450 and by security procedures and E’tandardE; 
established pursuant t o  the National Aeronautics and Space Act of 1958. 

The investigations w e  

Reqiiirsments f o r  the budget year are approximately $135,000 under 
the estimated needs f o r  the current year as a result of scheduled re- 
ductions Ln the backlog of investigations required f o r  personnel c:urrently 
employed. Of the 3,185 investigations estimated f o r  the f i s c a l  year 1962, 
approxirmz.te.Ly 1,000 w i l l  be allocated t o  fur ther  reduce the backlog. 
balance iri.1.L be used t o  meet personnel turnover requirements and 1.0 
provide -the necessary investigations f o r  the additiona:L employees request- 
ed f o r  t h 3  budget year. 

The 

F’undFng requirements f o r  the f i s c a l  year 1962 are based on a uni t  
cost of $350 per investigation. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1962 ESTIMATES 

42 INSURANCE CLAIlvlS AMD INDEMlITIES 

Fiscal  Year Fiscal  Year Fiscal Yeisr 
%\ 

1960 - 1961 - * -- 
NASA Headg.ua,rters.. ................... $118,761 $110, O'XJ 

Analysis ?g-!Pypes of C l a i m s  and Indemnities 

Tort c l a i m . .  ......................... $18,761 $ 7 7  000 $10 7 000 
A w a r d s . . . .  ............................ loo, 000 507000 100,000 .- 

1i0t;ai.. ...................... $118,761 $57,000 $110,000 -- 

Tktct estimates under t h i s  head pro7Tide f o r  the payment of accidental. 
damage cl-z~iras t o  property result ing from the conduct of' NASA operations, 
and f o r  +;lie payment of monetary awards fo r  sc ien t i f ic  and technical con- 
tr ibutions pursuant t o  Section 306 of the National Aercmautics a n d  Space 
A C ~  of 1958,, 

s ~ 8 -  11. 



NAECONAL AERON&J!TXCS AND SPACE ADMINlSTRATION 

FISCAL YEAR 1962 ESTIMmS 

CONSTRUCTION OF FACIWTlES 

Page 
No. - 

m1-1 

m2 -1 

m3 -1 

CF4 -1 

cF5 -1 

m7 -1 

C F ~  -1 

cFg -1 

CFlO -1 

mu-1. 

Langley Research Center (Hampton, Virginia) 

Ames Research Center (Moffett Field, California) 

Lewis Research Center (Cleveland, Ohio) 

Goddard Space Flight Center (Greenbelt, Maryland) 

Wallops Station (Wallops 1 ~ 1 ~ 2 ,  Virginia) 

J e t  Propulsion Laboratory (Pasadena, California) 

Marshall Space Fl ight  Center ( H u n t s v l l l e ,  Alabama) 

Atlantic NLssile Range (Cape Cammral, Florida) 

Pacific Hssile Range (Point Arguello, California) 

Vazious Locations 

Pdvanced Fac i l i ty  Planning Eund Design 



NATIONAL BRONAUTICS AND SPACE AIMINISTRATION 

FISCAL YEAR 1962 ESTIMATES 

SUMMARY OF CONSTRUCTION PROGRAMS 

Fisca l  Year 
,1961 

$11,957,000 

- 
Fiscal Ye(w 
- 1962 .- 

I 13 980, ooo CF1-1 Langley Research Center....., 

CF2-1 Ames Research Center......... 

Lewis Research Center.....,.. 

Flight Research Center....... 

Goddard Space Flight Center.. 

980,000 5, G80,ooo 

6,910,000 CF3 -1 

I.. - 
CF4-1 

c ~ 5 - 1  

c ~ 6 - 1  

(3'7-1 

m8-1 

CF9-1 

CF10-1 

CFU-1 

9.1 500,000 

4:, 000,000 

9,212, OQO 

6,313, ooo Wallops Station.............. 

8,516, ooo 

26;, 750,000 

3,6&2, OOQ 

:,.2, 891,000 

Jet Propulsion Laboratory. ... 7,755Y 000 

Marshall Space Flight Center. 

26,184, ooo At:Lmtic Missile Range. ...... 
Pacif.ic Missile Range. ....... 

5 9  200,500 

450,000 

52,624,500 

998,008 

1.8, 186, ooo Various bcations. .  .......... 
Admuxed Faci l i ty  Planning 

and Design.... ............. 
Total............ 

Trtuisferred from Research 
and Development 
rq?pi:opriation. ............. -15,000, ooo 

.... $84,625,000 $122,787,000 $11g5 075, OC? - T o t a l  appropriation.. 



NATIONAL AXRONAUTICS AND SPACE ADMINISTRA'I'ION 

Page 
No. - 

CF1-1 

CF1-3 

C F ~ - 7  

CF2-1 

c ~ 2 - 3  
c ~ 2 - 8  

CF3-1 

CF3-3 
CF3-6 

CF4- 1 

CF4-3 
CF4-8 
CF4-11 

C F ~  -1 

CF5 -3 
CF5-6 
CF5-9 
CF~-12 

c ~ 6 - 1  

CF6-3 
CF6-7 
c~6-10  
c~6-13 
c~6-16 

FISCAL YEAR 1962 ESTIMkTES 

CONSTRUCTION OF FACILITIES - 1962 PROGRAM - 
SUMMARY AND INDEX 

L4"G.W RESEARCH CENTEB (Hampton, Virginia). ... ........ --- 
:Equipment fo r  magnetoplasmadynamics 

:research.. .............................. $2,500,000 
:Ki,gh-vacuwn space structures fac i l i ty .  .... 1,480,000 

AMES RESEARCH CENZlER (Moffett Field, California) ......... 
4,880,000 

--- 
:bpervelocity free flight fac i l i ty .  ....... 
lulodifications t o  the flight operations 
Zaboratoly..........O................... 800,000 

LJWI:', RESEARCH C m  (Cleveland, Ohio). .................. --- 
Hydrogen heat t ransfer  faci l i ty . .  ......... 2,550,000 

1,040,000 JJlotlifications t o  a space environment tank. 

--- GOIIDARD SPACE FLIGE CENTER (Greenbelt, Mary LanCQ. ....... 
ISnvironmental t es t ing  laboratory.. ........ 7,287,000 
Adminced data processing equipnent ........ 1,150,000 
:Csolation laboratory. ..................... 775,000 

--- WJU;LoPS STATION (Wallops Island, Virg in ia ) . . a . . . . . . . oa~o .  

1)ynamic balancing facility....o.~.....o... 843,000 
Advanced tracking system.. ............... 4,845,000 

Modifications t o  range safety systems.. e . 225,000 
Rocket storage area. ...................... 400,000 

--- JE:? PROPUISION LABORATOHY (Pasadena, California).. , .. e .  

Physical sciences laboratory.. ............ 1,285,000 
Addition t o  vehicle assembly building..... 610, ooo 
Elocti f i c  at ion o f s t ructural  test  laboratory 262, ooo 
Elaterials research laboratory,. e .  a e 515,000 
I l t ~ . L i t i e s . . . . O . O . . . . . . ~ o . ~ . . ~ o ~ e ~ . ~ ~ o ~ . . ~ .  735,000 

$3,980,, 000 

T,W,, 000 

a t  2 590,OC)O 

g , 212, OClO 

6,313, OCQ 

c~6-17 Ilicrowave antenna range~O...........oo..o. 235,000 



Page 
No . - 

C F 7 - 1  --- MNISIWIT, SPACE FLIGHT FACILITY (Huntsville, Alabama). .... $12,891,000 

cF7 -3 
CF~-6  
CF~-8 
cq-11 
m-14 
c~7-18 
(27-21 
CF7-24 
CF7-27 

c~8-1 

CF8-3 
CF8-14 
CF8-17 
c~8-20  
c~8-22  

c~8-25  

CF8-29 

c3F8 -38 
c~8-32 

CF9 -1 

1Sxi;ension t o  engineering building......... 
1M;ension of primary utilities............ 
Ikpansion of bloc~ouse................... 
IXquid hydrogen facility.................. 
1Iigh-vacuum t e s t  facility................. 
Technical services facility.,............. 
Iimd t e s t  (2Mex........................... 
:;Ox storage f o r  power plant t e s t  stand.... 
Acceleration of the  Saturn s t a t i c  t e s t  

:eacility..........................~..... 

$510,000 
420,000 

2,500, ooo 
1,700, ooo 

701, ooo 
757,000 

1,703,000 
600,000 

4,000,000 

--- A!l~I;AIWIC MISSILE RANGE (Cape Canaveral, Florida). ........ 
Campletion of Saturn launch complex No. 37 

Spi%cecraPt facility...................e... 
ICxtension of assembly building............ 
:Liquid hydmgen system fo r  Saturn 

lilotlifications t o  Saturn launch complex 

I3d;urn barge No. 2. ....................... 
IJlotlifications t o  Saturn launch complex 

Central shop and maintenance fac i l i ty .  .... 

:Launch complex No. 34. .................. 
NO 0 34.0 0 e e e e 

14ocUfications t o  launch complex No. 36. ... 
No, 3 7 . . . . . . . . . . . . . . * . . . . . * . . . . . ~ . . 0 0 * 0 .  

1.0, 961, ooo 

844, ooo 
743 000 

1,035, 000 

2,800,000 

2,800,000 
600,000 

1.8,800, ooo 

11, OOO, 000 

--- PIICIl?IC MISSILE RANGE (Point Arguello, C a l i f o d d .  ...... 

49,583, QOO 

998, QCO 

CF9 -3 :Launch operations facilities.............. 998,000 

CF10-1 VlU3IoUS LOCATIONS. ....................................... 18,186,oco --- 
!Cracking f ac i l i t i e s :  

CF10-2 Minitrack network. ...................... 6,260,000 
CFLO-7 Ikep-space network..............o....... 9,501,000 

I?rc~pulsion developnent f a c i l i t i e s  : 
CF10-17 l?aci l i t ies  f o r  F-1 engine program....... 425,000 
CF10-19 Fac i l i t i e s  f o r  200-K engine program...,. 750, 000 

CF10-21 Soimding rocket facilities................ 500,000 
CF10-22 ;lanage repair and special construction.... 750, 000 

CFll-1 AlYJAlSJCED FACILITY PLANNING AND DESIGN. . . . . 0 5,000, _.- OCO --- 

TOTAL PROGRAM.. ................ - $ll9,075,OCO -- 
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CFL-2 Location plan 

CF1- 3 Equipment fo r  magnetoplasmadynamics research. $2, jj00,000 

CFL-7 High-vacuum space structures faci l i ty . .  ...... ~ i % o , o o o  

CF1-1 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1962 ESTIMATES 

LOCATION PLAN 

1256 
1257 

1259 
12bO 
1261 

126 3 

. 
LLUL 

12bb 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1271 
1275 
1276 
1277 

9- BY 6-FOOT THERM& STRUCTURES ?",!!L 
LANDING M A D S  TRACK 
LANDING M N J Z  TE4CK JOMFWiiOR A I ? I D i h >  
NORTH ARRESTING GEAR HOIISTNG 
SOUTH ARRESTING GEAR HOUSING 
LANDING LOADS TRXX sriop 
Ziii-SrmEiJ M l J X U U Y N A M I C S  OFFICE AhCl SHOP 
CERZMIC-HWITED JET ( P I M T  MODEL) 
KIGH-TET?EFU5JRE MACH 7 JET ( P I L O T  MODEL) 
&FOOT HIGH--RATITRE STRUCTURES "m 
MOFFEM RONJ  SUESTATION 
HIGH-T%MPERATITRE MATERIALS L&BORATORY 
DATA REDUCTION BLIILDINI: 
GATE HOUSE (HYPERSONIC P W S I C S  TEST AREA) 
R O C i d  OPEN SHD, PROPELLANT HETA TEST UNIT, HPTA 

€EATING F'LANT HPPA , ... .. . ~~ ~~ ~ 

OPERATIONS CE"I%Z, HETA 
CERAMIC-HEATED MACH 15 JET, HPPA 
IMPACT AND PROJECTILE TEST UNIT. HETA 
IGNITER ASSEIBLY BUILDING, HPTA 
STORAGE A 

1278 STORAGE B 
1279 STORAGE C 
1280 STORAGE D 
1281 STORAGE E 
1282 STORAGE F 
1283 STORAGE G 
1284 
1285 STORAGE H 

ROCKEI PROPELLANT PROCESSING BLIILDING, HETA 

1286 
1287 41-FOCIT VACLIWM SPRERE SHOP 
1288 SOLAR ENERGY COLLECTOR 

ROCKET ASSEWBLY AND PROPELLANT ALTERATION BLtG 



M G W  RESEAXCH CENTER 

FISCAL YEAR 1962 ESTIMATE3 

EQUIPMEMT FOR P . I A G N E T O P U S I C S  RESEARCH 

DESCRIPIT'1:ON : --. 

This project will consist of the  purchase and in s t a l l a t ion  of power 
sources, lahoratory equipment, and instrumentation needed f o r  con tiniiing 
and expanding fundamental research in  magnetoplasmadynamics incluling 
the  creation of plasmas, acceleration of plasmas, interaction of plasmas 
w i t h  magriet.ic f i e lds ,  and col l is ion of plasmas with each other. 
following; equipment w i l l  be purchased and located i n  exis t ing and con- 
verted 1.E.bcrratory space i n  the  former gas dynamics laboratory bui Lding: 

The 

1. 

2 .  

3 4  

4. 

5 .  

6 .  

7. 

8 .  

9 9  

10. 

11. 

Elec t r ica l  energy storage bank (capacitors) f o r  creation 
and acceleration o f  plasmas. 

Si.x-phase a-c s i l i con  r ec t i f i ed  t o  d-c power source fo r  steady 
flow d-c plasma accelerator and fo r  small a r c  jets (plasina 
sc,urces) used i n  basic studies. 

La.boratory- scale microwave equipment f o r  p1as:ma velocity 
measurements, determination of plasma character is t ics ,  a:nd 
stmudies of radio transmission through ionized layers.  

Hi.gh-power microwave equipment f o r  generating and guidin,3 
mi.crowaves fo r  use i n  acceleration of plasmas by means O F  
radiation pressure. 

F'ractionalmicrosecond Kerr c e l l  and framing camera fo r  ob- 
serving plasma motions and interactions with :magnetic f i2 lds .  

Va.cuum pumps, piping, and f i l t e r s  t o  remove a l k a l i  metal seed- 
i r g  elements from plasma flows dumping into vacuum tank. 

General laboratory instrumentation (vacuum gages, osci1.- 
1cIscopes, e l ec t r i ca l  instruments, e tc .  ) . 
Special instrumentation for fundamental plasma-dynamics 
studies including ion and electron accelerators, mass s p x t r o -  
graph, and high-field-strength electromagnets. 

Specially constructed channel f o r  steady flow d-c plasma ac- 
celerator.  

Specially fabricated cyanogen burner as plasma source fo- 
magnetohydrodynamic experiments. 

Special s ta in less -s tee l  vacuum cylinder for  plasma-dynamf.cs 
stmudies. 

cm- 3 



12. .4 60-foot, spherical  vacuum reservoir t o  be used as a receivcty 
f o r  most of the  flowing-plasma studies w i l l  be ins ta l led  itdja- 
cent t o  the  magnetoplasmadynamics laboratory spaces i n  the 
former gas dynamics laboratory. 
i t y  is shown on the following page. 

A sketch of' the proposed f ac i l -  

JUSTIFICATION: --- 
"Magnetoplasmadynamics" i s  tha t  branch of science (dealing with the  

motion of an e l ec t r i ca l ly  conducting gas (a plasma) in the presence of 
magnetic o r  e l ec t r i c  f i e l d s  a 

i c s  and on plasma physics have potent ia l ly  important applications in Long- 
distance space communications, ultra-high velocity wind tunnels fo:: re- 
entry research, and propulsion and power generation. The science is, how- 
ever, s t i l l  i n  i t s  infancy and it i s  clear  t ha t  a great deal of fwidmental. 
research, par t icular ly  experimental research,needs t o  b2 accomplislied. 
The fundarrental research i s  concerned with the  acceleration of' plasmas t o  
extremely high veloci t ies  by the  use of e l ec t r i c  and magnetic f ie lds ,  the 
interact icn of plasmas w i t h  high energy microwaves, and the  use of  strong 
magmetic f i e l d s  t o  manipulate and control ionized gases which a re  ';oo hot 
t o  be handled by other means. 

The r e su l t s  of research on magnet-oplitsmadynam- 

Some sFecific examples of promising ideas which may lead -to f1tm-e 
applicaticns follow: 

1. Kew- ideas f o r  the confinement and manipulation of plasmas. 

2. b'ew concept f o r  the  acceleration of plasmas by the use of  
radiation pressure from microwaves. 
crder of millions of  m i l e s  per hour appear possible 1"rorn wa.lysis 
and s m a l l -  scale experiments, but very high-power microwav? 
Sources a re  needed f o r  attainment of t he  high veloci t ies .  R e s u l t  
clf t h i s  research has application t o  a l l  devices using higi-  
Ie loc i ty  plasmas, fo r  example, the  coll iding plasma t ransni tser .  

Plasma veloci t ies  of t h e  

3 .  Plev concepts and methods f o r  the  conversion of e l e c t r i c a l  energy 
t o  plasma motion and, conversely, the conversion of  plasm2 motgion 
t,o e l ec t r i c i ty .  

4. Xcceleration of r e l a t ive ly  dense plasmas t o  very high speeds w i t h  
e.pplication t o  the hypervelocity research f a c i l i t y  problen. 

5. Froduction of very intense electromagnetic radiat ion i n  t i e  mlcro- 
have spectrum by col l is ion of high-speed plasmas. The re;.ul.t;s of 
research on t h i s  phenomena may have application, for example, t o  
an extremely high-power transmitter f o r  communication over great 
distances i n  space. Also, r e su l t s  of the  research may lead zo a 
t e t t e r  understanding of t he  production of radio wave:; fron c o l l i -  
sicn of  very large plasma clouds i n  outer space. 

The Equipment requested i n  t h i s  project i s  necessary t o  permit re- 
search i n  these areas t o  be effect ively prosecuted. 
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COST ESTIFA‘IE: --- 
Found.ations....... ..................................... $ L4,OOO 
Vacuum system, burner, and piping ...................... 3 26,100 
Electr ic  power supply and equipment .................... 1 , 7 ~ , 3 c t o  
Electr ic  power distribution... . . . . . . . . . . . . . . . . . . . . . . . . .  55,000 

Design and engineering services........................ - 39,600 

$2 5130 000 I-1, 

I n s t r ~ . e n t a t i o n  ........................................ 3 35,000 

Total  estimated cost..  ... 

CONSTRUCTlOIT -- SCHEDUI;E: 

Total. estimated completion time........................ 18 :non+,hs 

c ~ 1 - 6  



LANGLEY RESEARCH CENTER 

F I S C A L  YIUR 1962 ESTIMATES 

HIGH-VACUUM SPACE STRUCTLTRES F A C I L I T Y  

DESCR1PTI:ON:: -- 
This  pi-o jec t  proposes the  construction of a vacuuni research f ' ac i l i ty  

t o  be 1oc:ated i n  the laboratory building of the  present, 4-foot suyersonic 
tunnel. 
of att,ain:ing a vacuum of lo-' mm Hg, the necessary pumping equipment, and 
equipment, for model preparation and examination. 
modifi.cat,.ions t o  the  existing building w i l l  be required. A sketek of the  
proposed construction i s  presented on the  following page e 

The f a c i l i t y  w i l l  i clude a 4- by 6-foot vacuum chamber capable 

Only r e l a t ive ly  minor 

J U S T I F I C A T O N :  --- 

One of the  major problems involved i n  the  development of space 
structures I-s tha t  the environment i n  which they must operate r e l i ab iy  
i s  a very hard vacuum. Certain laboratory studies of space structures 
w i l l  have t o  be conducted i n  a hard vacuum i n  order t o  deal r e a l i s t -  
i c a l l y  with the problems involved. O f  par t icular  i n t e re s t  a re  the ef-  
f ec t s  of the vacuum, which ac t s  on the surface of the structure,  and on 
those struc1;ural properties t ha t  a r e  known t o  be sensi t ive t o  the con- 
d i t ion  of' the  surface, for  example, on fatigue l i f e ,  creep strength, and 
crack prctpagation. O f  par t icu lar  concern i s  the  f a c t  t ha t  i n  the  harcl 
vacuum of' spaee adsorbed gases a re  l o s t  and noma1 oxid-e coatings which 
ex is t  WE' a:so l o s t  and not reformed. Such l i t t l e  evid.enee as ex i s t s  
tends t o  :mlicate t ha t  formation of oxides on the  surface exert a 
strengthening ef fec t  while the adsorbed gases exert a weakening e f f e c t ,  
What tbe net; e f fec t  w i l l  be i n  space i s  a matter of experimentaticn, and 
only through t e s t s  i n  a vacuum system tha t  w i l l  eliminahe adsorbed gases 
and oxide:; can a knowledge of the  safe s t r e s s  leve l  be determined. It 
must he mphasized tha t  these par t icular  aspects of s t ruc tura l  design, 
fatigue,  (:reep, and crack propagation have not been red.uced t o  the point 
a t  which re:-iance on knowledge of basic material  properties, s t r e s s  
analysis; arid operating experience can be incorporated into ai1 analyt ical  
procedure fo r  safe design. Reliance on ful l -scale  t e s t ing  of actual  
structure o r  on as  large a scale as possible of s t ruc tura l  components 
i s  s t i l l  necessary. 

It is langley CenterFs mission t o  study these stru.ctura1 proklems, 
At present;, the  f a c i l i t i e s  required t o  investigate these e f fec ts  on even 
s m a l l  strvct,ural components a re  not available.  
proposed :.n t h i s  project w i l l  be sui table  fo r  research studies on 
structura.:. components of spacecraft and on the application of antic- 
ipated. lcittds t o  the components. 
levels  requj-red for  space s t ructures  i s  paramount. 

The vacuum f a c i l i t y  a s  

The need f o r  data on the design s t r e s s  
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HIGH-VACUUM SPACE STRUCTURES FACILITY 

B U  I L D I N  G N O .  1 ' 2 3 6  

F I R S T  F L O O R  P L A N  

0- 20 f T .  

- -=========-- 

L O C A T I O N  P L A N  - 
0 200 4mFr 

L E G E N D  __- _-_ € X I S T I N G  C O N S T R U C T I O M  

k I C W  COU6TRUCTION ~ 



Vac1iu.m chamber, pumps, and control equipment. ......... $567,620 
Instr~nentation.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.96 , ooo 
Elec t r ica l  instal la t ion. . . . . .  ......................... 223, ooo 
Building modifications. ............................... 31,640 
Humidity control, equipment . and u t i l i t y  provisions.. . :.08,685 
Design and engineering services........................ - 53,055 

Total  estimated cos t . . . .  $l,1-80,000 - 

C0NSTKUCfPIO:N S C H E W  : -- 
Total (estimated completion time.. ...................... 15 mon.ths 

CF.1- 9 



M G W  RESEAXCH CENTER 

FISCAL YEAR 1962 ESTIMATE3 

EQUIPMEMT FOR P . I A G N E T O P U S I C S  RESEARCH 

DESCRIPIT'1:ON : --. 

This project will consist of the  purchase and in s t a l l a t ion  of power 
sources, lahoratory equipment, and instrumentation needed f o r  con tiniiing 
and expanding fundamental research in  magnetoplasmadynamics incluling 
the  creation of plasmas, acceleration of plasmas, interaction of plasmas 
w i t h  magriet.ic f i e lds ,  and col l is ion of plasmas with each other. 
following; equipment w i l l  be purchased and located i n  exis t ing and con- 
verted 1.E.bcrratory space i n  the  former gas dynamics laboratory bui Lding: 

The 

1. 

2 .  

3 4  

4. 

5 .  

6 .  

7. 

8 .  

9 9  

10. 

11. 

Elec t r ica l  energy storage bank (capacitors) f o r  creation 
and acceleration o f  plasmas. 

Si.x-phase a-c s i l i con  r ec t i f i ed  t o  d-c power source fo r  steady 
flow d-c plasma accelerator and fo r  small a r c  jets (plasina 
sc,urces) used i n  basic studies. 

La.boratory- scale microwave equipment f o r  p1as:ma velocity 
measurements, determination of plasma character is t ics ,  a:nd 
stmudies of radio transmission through ionized layers.  

Hi.gh-power microwave equipment f o r  generating and guidin,3 
mi.crowaves fo r  use i n  acceleration of plasmas by means O F  
radiation pressure. 

F'ractionalmicrosecond Kerr c e l l  and framing camera fo r  ob- 
serving plasma motions and interactions with :magnetic f i2 lds .  

Va.cuum pumps, piping, and f i l t e r s  t o  remove a l k a l i  metal seed- 
i r g  elements from plasma flows dumping into vacuum tank. 

General laboratory instrumentation (vacuum gages, osci1.- 
1cIscopes, e l ec t r i ca l  instruments, e tc .  ) . 
Special instrumentation for fundamental plasma-dynamics 
studies including ion and electron accelerators, mass s p x t r o -  
graph, and high-field-strength electromagnets. 

Specially constructed channel f o r  steady flow d-c plasma ac- 
celerator.  

Specially fabricated cyanogen burner as plasma source fo- 
magnetohydrodynamic experiments. 

Special s ta in less -s tee l  vacuum cylinder for  plasma-dynamf.cs 
stmudies. 

cm- 3 



12. .4 60-foot, spherical  vacuum reservoir t o  be used as a receivcty 
f o r  most of the  flowing-plasma studies w i l l  be ins ta l led  itdja- 
cent t o  the  magnetoplasmadynamics laboratory spaces i n  the 
former gas dynamics laboratory. 
i t y  is shown on the following page. 

A sketch of' the proposed f ac i l -  

JUSTIFICATION: --- 
"Magnetoplasmadynamics" i s  tha t  branch of science (dealing with the  

motion of an e l ec t r i ca l ly  conducting gas (a plasma) in the presence of 
magnetic o r  e l ec t r i c  f i e l d s  a 

i c s  and on plasma physics have potent ia l ly  important applications in Long- 
distance space communications, ultra-high velocity wind tunnels fo:: re- 
entry research, and propulsion and power generation. The science is, how- 
ever, s t i l l  i n  i t s  infancy and it i s  clear  t ha t  a great deal of fwidmental. 
research, par t icular ly  experimental research,needs t o  b2 accomplislied. 
The fundarrental research i s  concerned with the  acceleration of' plasmas t o  
extremely high veloci t ies  by the  use of e l ec t r i c  and magnetic f ie lds ,  the 
interact icn of plasmas w i t h  high energy microwaves, and the  use of  strong 
magmetic f i e l d s  t o  manipulate and control ionized gases which a re  ';oo hot 
t o  be handled by other means. 

The r e su l t s  of research on magnet-oplitsmadynam- 

Some sFecific examples of promising ideas which may lead -to f1tm-e 
applicaticns follow: 

1. Kew- ideas f o r  the confinement and manipulation of plasmas. 

2. b'ew concept f o r  the  acceleration of plasmas by the use of  
radiation pressure from microwaves. 
crder of millions of  m i l e s  per hour appear possible 1"rorn wa.lysis 
and s m a l l -  scale experiments, but very high-power microwav? 
Sources a re  needed f o r  attainment of t he  high veloci t ies .  R e s u l t  
clf t h i s  research has application t o  a l l  devices using higi-  
Ie loc i ty  plasmas, fo r  example, the  coll iding plasma t ransni tser .  

Plasma veloci t ies  of t h e  

3 .  Plev concepts and methods f o r  the  conversion of e l e c t r i c a l  energy 
t o  plasma motion and, conversely, the conversion of  plasm2 motgion 
t,o e l ec t r i c i ty .  

4. Xcceleration of r e l a t ive ly  dense plasmas t o  very high speeds w i t h  
e.pplication t o  the hypervelocity research f a c i l i t y  problen. 

5. Froduction of very intense electromagnetic radiat ion i n  t i e  mlcro- 
have spectrum by col l is ion of high-speed plasmas. The re;.ul.t;s of 
research on t h i s  phenomena may have application, for example, t o  
an extremely high-power transmitter f o r  communication over great 
distances i n  space. Also, r e su l t s  of the  research may lead zo a 
t e t t e r  understanding of t he  production of radio wave:; fron c o l l i -  
sicn of  very large plasma clouds i n  outer space. 

The Equipment requested i n  t h i s  project i s  necessary t o  permit re- 
search i n  these areas t o  be effect ively prosecuted. 
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COST ESTIFA‘IE: --- 
Found.ations....... ..................................... $ L4,OOO 
Vacuum system, burner, and piping ...................... 3 26,100 
Electr ic  power supply and equipment .................... 1 , 7 ~ , 3 c t o  
Electr ic  power distribution... . . . . . . . . . . . . . . . . . . . . . . . . .  55,000 

Design and engineering services........................ - 39,600 

$2 5130 000 I-1, 

I n s t r ~ . e n t a t i o n  ........................................ 3 35,000 

Total  estimated cost..  ... 

CONSTRUCTlOIT -- SCHEDUI;E: 

Total. estimated completion time........................ 18 :non+,hs 

c ~ 1 - 6  
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F I S C A L  YIUR 1962 ESTIMATES 

HIGH-VACUUM SPACE STRUCTLTRES F A C I L I T Y  

DESCR1PTI:ON:: -- 
This  pi-o jec t  proposes the  construction of a vacuuni research f ' ac i l i ty  

t o  be 1oc:ated i n  the laboratory building of the  present, 4-foot suyersonic 
tunnel. 
of att,ain:ing a vacuum of lo-' mm Hg, the necessary pumping equipment, and 
equipment, for model preparation and examination. 
modifi.cat,.ions t o  the  existing building w i l l  be required. A sketek of the  
proposed construction i s  presented on the  following page e 

The f a c i l i t y  w i l l  i clude a 4- by 6-foot vacuum chamber capable 

Only r e l a t ive ly  minor 

J U S T I F I C A T O N :  --- 

One of the  major problems involved i n  the  development of space 
structures I-s tha t  the environment i n  which they must operate r e l i ab iy  
i s  a very hard vacuum. Certain laboratory studies of space structures 
w i l l  have t o  be conducted i n  a hard vacuum i n  order t o  deal r e a l i s t -  
i c a l l y  with the problems involved. O f  par t icular  i n t e re s t  a re  the ef-  
f ec t s  of the vacuum, which ac t s  on the surface of the structure,  and on 
those struc1;ural properties t ha t  a r e  known t o  be sensi t ive t o  the con- 
d i t ion  of' the  surface, for  example, on fatigue l i f e ,  creep strength, and 
crack prctpagation. O f  par t icu lar  concern i s  the  f a c t  t ha t  i n  the  harcl 
vacuum of' spaee adsorbed gases a re  l o s t  and noma1 oxid-e coatings which 
ex is t  WE' a:so l o s t  and not reformed. Such l i t t l e  evid.enee as ex i s t s  
tends t o  :mlicate t ha t  formation of oxides on the  surface exert a 
strengthening ef fec t  while the adsorbed gases exert a weakening e f f e c t ,  
What tbe net; e f fec t  w i l l  be i n  space i s  a matter of experimentaticn, and 
only through t e s t s  i n  a vacuum system tha t  w i l l  eliminahe adsorbed gases 
and oxide:; can a knowledge of the  safe s t r e s s  leve l  be determined. It 
must he mphasized tha t  these par t icular  aspects of s t ruc tura l  design, 
fatigue,  (:reep, and crack propagation have not been red.uced t o  the point 
a t  which re:-iance on knowledge of basic material  properties, s t r e s s  
analysis; arid operating experience can be incorporated into ai1 analyt ical  
procedure fo r  safe design. Reliance on ful l -scale  t e s t ing  of actual  
structure o r  on as  large a scale as possible of s t ruc tura l  components 
i s  s t i l l  necessary. 

It is langley CenterFs mission t o  study these stru.ctura1 proklems, 
At present;, the  f a c i l i t i e s  required t o  investigate these e f fec ts  on even 
s m a l l  strvct,ural components a re  not available.  
proposed :.n t h i s  project w i l l  be sui table  fo r  research studies on 
structura.:. components of spacecraft and on the application of antic- 
ipated. lcittds t o  the components. 
levels  requj-red for  space s t ructures  i s  paramount. 

The vacuum f a c i l i t y  a s  

The need f o r  data on the design s t r e s s  
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Vac1iu.m chamber, pumps, and control equipment. ......... $567,620 
Instr~nentation.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.96 , ooo 
Elec t r ica l  instal la t ion. . . . . .  ......................... 223, ooo 
Building modifications. ............................... 31,640 
Humidity control, equipment . and u t i l i t y  provisions.. . :.08,685 
Design and engineering services........................ - 53,055 

Total  estimated cos t . . . .  $l,1-80,000 - 

C0NSTKUCfPIO:N S C H E W  : -- 
Total (estimated completion time.. ...................... 15 mon.ths 

CF.1- 9 
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M S  RESEARCH CENTER 

FISCAL YEAR 1962 ESTIIQZES 

HYPERVELOCITY FREE FLIGHT FACILITY 

DESCRIFT1:ON 

The coimtercurrent motion o f  a t e s t  model launched. from a g m  and a 
short-durtxtion high-speed gas stream generated i n  a wind tunnel w i l l  be 
used t o  p:?ootluce t e s t  conditions representative of f l i g h t  i n  planetary 
atmospheres at speeds of 15,000 t o  40,000 f t / sec  or higher. The f l i g h t  
w i l l  t a k e :  p:Lace i n  a t e s t  section instrumented t o  provide the following 
information on e i the r  small-scale research models o r  mcldels of   pace 
vehicles :: gaseous radiant heating; ionization and consequent m t e r -  
ference i r : i t h  radio transmission t o  and from the vehicle:; magnet,ogasdy- 
namic aspects of flow; e f fec ts  of dissociation of the  atmospheric f l u i d  
and nc)necliri:Librium thermodynamic state of the fluid on the flow conf ip ra -  
t i o n ,  pai-;icularly on the heating, overal l  forces.  and moments acting on 
the model; and other re la ted problems associated with extreme f l f eh t ,  
speeds. The principal components and location of the f a c i l i t y  are sh~xm 
i n  the sketch on the following page. 

The rnotlel w i l l  be launched from a light-gas gun mid the counter- 
current a:ir stream w i l l  be provided by a shock-tube wind tunnel. 
gas guns tmtl shock tunnels developed a t  Ames Research C!enter have pro- 
duced speed:; of 25,000 and 15,000 f t /sec,  respectively, so th3A maximm 
t e s t  speeds of  a t  l e a s t  4O:OOO f t / sec  are assured. 
both components seem suff ic ient ly  promising that tes t  speeds apprc a@hirT.g 
50,000 fl;,/sc?c: should be at ta inable  by the time the f a c f l i t y  i s  b ~ f l t .  

Light*- 

Metbods for iapmving 

To p:ro-ride the required range of test  conditions, the facility w i l l  
The guns will be equipped w i t h  several guns and tes t  section nozzles. 

range i n  size up t o  37 m. 
t o  generir;e airspeeds of about 6,000 t o  15,000 f t /sec and three a6ditional 
nozzles vil:L be provided t o  permit tes t ing  i n  gases other than a i r .  %JS, 

with the choice of model s ize ,  launching speed, e n e r a  leve l ,  and speed 
and composi-;ion of the gas, the proposed f a c i l i t y  w i l l  provide an extreniely 
wide range of test  conditions. For example, i n  air ,  test sp eds c f  15,000 

more impo.h.ttmt, enthalpies up t o  f'ull-scale values w i l l .  be achieved.. 

Three tes t -sect ion nozzles w i l l  be prcvided 

t o  a t  lectst 40,000 f t / secJ  Reynolds number of 50,000 t o  5x10 g :  ,  an^, even 

The -test section w i l l  be approximately 4 feet square and 75 feet 
long and l d L 1  be equipped with 15 two-view shadowgraph s ta t ions t c  record 
the flow configuration and t ra jec tory  data from which the forces End 
moments wt:Lng on the  model are  calculated.  
mented with sensing equipment t o  measure the  quantity and s p e c t m i  of 
radiant energy i n  the disturbed flow f ie ld  

It will be fur thar  i r s t m -  
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I n  addition t o  the foregoing primary components, the f a c i l i t y  - w i l l  
include <;he required vacuum chambers, vacuum pumps, coqressoss ,  and gas 
reservoj.i-s. A building w i l l  be provided as shown on the  sketch t o  enclose 
the test, section, t o  provide an explosion-safe enclos”J.re for the launching 
guns and shock tube, and t o  provide space f o r  model preparation and. instru- 
mentaticn . 

JUSTIFIC!IU?T3:ON : 
--_. 

To accomplish vehicle recovery on Earth after orbi t ing the  Won o r  
nearby p:ianets such as Venus and Mars, or the landing of space vehicles 
on these p:-anets, w i l l  require the solution o f  a number of technScal 
problems,, some o f  which are a t  present only vaguely understood. In  the 
area of :ieerodynamics, the  problems of atmosphere entry at  speeds from 
those of near-Earth s a t e l l i t e s  t o  those i n  excess of the Earth’s escape 
speed aiw severe. The general problem i s  olre of arr iving a t  a ccnfigizra- 
t i o n  tha% t r i l l  withstand the radiant and convective aerodynan;.ic heating, 
be staticali1.y and dynamically stable and controllable, and have the most 
advantageous values of l i f t  and drag for the selected mission an6 t r a -  
jectory.  The solution o f  many problems i n  these categories depezds upon 
1aboratc):ry research, not only i n  air  a t  speeds up t o  !30,000 ft /sec,  but 
also i n  gases representative of t he  atmospheres of other planets. 

Ex3t:ing f a c i l i t i e s  ( f i r i n g  ranges and shock tunnels) su i ta l  l e  f o r  
obtaining information on these problems are limited t o  speeds of abox-, 
15,000 c):r 20,000 f t / sec  . 
t o  50,000 :?t/sec, fo r  it i s  i n  t h i s  range t h a t  the  thermal e f f ec t s  (ais- 
sociation, ionization, radiation, e t c  . ) become important and dete mine  
the character of the  gas surrounding the  space vehicle. For exanple, at 
the  en ti-;^ speeds of IRBM and ICBM, radiant heating is  re la t ive ly  small 
and the  1ie:~bing problem is  dominated by convective heating; howexer, as 
speeds w e  increased, radiant heating rapidly becomes hpor-ta.nt. 2 0  t ha t  
a t  speeti:; vel1 below 50,000 f t / sec  it becomes the  dominant fac tor .  Ekere 
is  also txidence t h a t  radiation may become important at lower spc,eds for  
gases t y ? i c a l  of the  atmospheres of other planets.  

Data are urgently needed i n  the gap f r c m  20,000 

No single piece of ground-based equipment i s  capable of s3mIatd’ig 
a l l  of the  conditions (Mach number, Reynolds number, temperature: ex- 
count;elu!d by vehicles reentering the  atmosphere from I-mar o r  p lmetary  
fl ight rlri t l i  model s ize  and flow durations tha t  would permit detailed flow 
field,  p.rer;sure and heat t ransfer  measurements. H e l i u m  tunnels, f o r  
example, %re par t icu lar ly  usef’ul i n  the  simulation of Mach nunbem a n d  
Reynold:; nimbers with model sizes and flow durations suf f ic ien t  %o permit; 
detailed study and d i rec t  measurements; they do not, however, duplicate 
thermal, o:r “real gas”, e f f ec t s  which become o f  great importance a t  re- 
entry spee(ls @ Hypersonic f ree- f l igh t  f a c i l i t i e s ,  on the  other  hmd, 
correct:L;y duplicate the e f fec ts  of dissociation, ionization, and recoabi-- 
nation o:i lieat t ransfer  rates and flow f ie lds ,  and, i n  addition, permTt 
the obst?rviation of model motions and the  ionized flow f ie ld  m d e ~  a c t u a l  
flight conllitions. This information, used i n  conjunction with more de- 



t a i l e d  measurements from other ground f a c i l i t i e s ,  will permit un3er:;tand- 
ing and t h u s  prediction of the  behavior of actual  space vehicles i n  f l ig:ht ,  

The Froposed f a c i l i t y  w i l l  be designed t o  provide the  required r e a l -  
gas and f ree- f l igh t  information at  speeds up t o  a t  l ea s t  40,000 ?tf:;ec. 
It i s  similar i n  operating pr inciple  to ,  but highly advanced beyond, the 
supersonic f ree-f l ight  wind tunnel which has been highly useful :in pro- 
viding information applicable t o  the  design of the  ICBM and reenxry sa te l -  
l i t e  venicles, par t icu lar ly  Mercury, and which has been pushed t o  i t s  
prac t ica l  limits. 

The f e a s i b i l i t y  of achieving the  speeds required i n  t h i s  f a c i l i t y  i a  
assured ' by  recent advances i n  gun and shock tunnel performance, cmombined 
with sucze8:sfu1 achievement, i n  a small p i l o t  f a c i l i t y ,  of  the  required 
time coordination between the gun and the  shock tunnel-. 

The f a c i l i t y  described herein w i l l  help make possible the ra t iona l  
design o:? manned s a t e l l i t e s ,  vehicles returning from the  moon and other 
planets, and space vehicles fo r  entering the atmospheres of other planets. 
The j.nfoimation w i l l  be obtained a t  the  correct speed of the fu l l - sca le  
vehicle and with other conditions closely simulating the environment t o  
which the fhl l -scale  vehicles w i l l  be subjected. 
s a t i s f y  t h i s  need. 

No exis t ing f a c i l i t i e s  

COST ESTIMP.TE : --- 
Tunr.ei. structure.  ...................................... $1,640: CiOO 

T e s t  section.. .............................. $5i35,000 

Diffuser....o...e....,..,..,...,,.,.,.,..... 195,000 
Vscuum system.. ............................. 285,000 
Support system .............................. 1:>0,000 
S:hadowgraph ................................. g0,OOO 

NczzlesI...... .............................. 285,000 

......................................... Shock tubes.... :'85, ooo 

Equi.eml..nt. .............................................. 
vit'zu1m p u p  ................................. 185 , ooo 

t 165 , 000 

High pressure compressors................... 190,000 
Dumching guns.............................. 25i0,OOO 
Gun handling equipment.. .................... li0,OOO 

Inst;i*wientation.. ...................................... 1, C45,OOO 
Rici:-ity control i n s t m e n t a t i o n .  ........... 285 , 000 
&.<;a taking instrumentation................. 761O,OOO 

Iyessure measuring equipment. .... $95 , 000 
Ire3.ocityftime instruments.. ...... ~ ~ O , O O O  
Photographic systems. ............ 185 , 000 



BuiI.iling (22,000 square f e e t  at  $23.40 
per square foot ) .  ..................................... $515, 000 
Craru?s .................................................. 65, ooo 
Util::t!.es and paving ................................... 85, ooo 

a0 300 Design and engineering services........................ -2- 

Total estimated cost,. .... -. $4,€',80,000 
-. 

C0NSTRUCT:COEJ -- SCHEDULE : 

TotdL estimated completion time.. ..................... 24 months 

cF2-7 
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LIFE SCIENCE RESEARCH FACILITY 

MODIFICATIONS - TO THE FLIGHT OPERATIONS LABORATORY - 

DESCRIPTION : -- 
Thi:: p:roject proposes the  modification and equipment of par t  of t he  

f l i g h t  opsriztions laboratory a t  the  Ames Research Center f o r  use a s  a 
L i f e  Scit3:nce Research Fac i l i t y .  

The spiace under consideration i s  located on t h e  second f loor  of 
the  f l i g h t  loperat ions laboratory and consists of approximately 3,600 
square f e o t  of r e l a t ive ly  open area.  
w i l l  be used for research on the design and development; of f l ight  pay- 
loads and o:n the  biotechnological aspects of manned spnce f l i g h t ,  human 
control of  remote vehicle systems , space crew select ion and training, 
cabins a113 personal equipment f o r  advanced a i r c r a f t ,  public health,  and 
ground c:?oew safety.  

The major portion of t he  area 

The proposed modifications are shown i n  t h e  sketch on the  fo:.low- 
ing page. 

JUST IF1 GZ'T IONS : --- 
The establishment of a L i f e  Science Research Faci:Lity i s  an 

essent ia l  s tep t o  appraise and supplement i n  terms of t h e  needs 01' 
the  NASA nissions, the  d ivers i f ied  bioastronautical  a c t i v i t i e s  of t h e  
various mil i tary,  indus t r ia l ,  and univers i ty  laboratories i n  t h i s  
country. It i s  ant ic ipated t h a t  t he  f a c i l i t y  w i l l  provide the Office 
of L i f e  ;science Programs with the  necessary and immediately availrtble 
s c i en t i f i c  advice t o  insure a sound over-al l  program and t o  a id  i n  
the  evalJ2tion of t h e  major work and research projects  outside of i t s  
intramurizl s c t i v i t i e s .  It is  i n  the  framework of t h i s  concept thftt 
a Life SI2iencc Research Fac i l i t y  i s  urgently needed t o  accomplish t h e  
necessary biomedical par t ic ipat ion with the  NASA physical science and 
engineering components. 
par t  of the program conducted through grants  and contracts,  indiv:,du- 
a ls  with suf f ic ien t  s ta ture  and full-t ime interest  i n  space reseal-ch 
a r e  indispensable i n  securing t h e  necessary degree of integrat ion of 
l i f e  scionce and engineering data within NASA. 
Research Fac i l i t y  w i l l  provide a means f o r  acquiring and maintain:ing 
the  necessary in t e rna l  competence f o r  over-al l  management and pro(:ram 
cognizance. 

Although it i s  planned t o  have the  major 

The L i f e  Science 

CF2-8 
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COST ESTIMA.TE : --- 
Buil.dlng modification (3,600 square f ee t  

St.rx.ctura1 and in t e r io r  modifications, 
$26.00 per  square foot ) .  ........................ 
m e .  sound control. .  .................. $46,000 

35,000 

connections .......................... 20,000 

$10 1,000 

A 5 . r  conditioning and heating .......... 
E1l.ec:trical power and plumbing 

Research equipment ................................. 60 3,000 
H:ume.n integration research equipment. . 100,000 
C!c)nt,rol system research equipment.. ... 100,000 
1,j.f E: support research equipment. ...... 200,000 
PIc)ck-ups and simulators. .............. 200,000 

Special  building equipment ......................... 93,000 
Ekhhauster systems. .................... 12,000 
Ekifety equipment. ..................... 12,000 

15,000 

60,000 

Special  laboratory gas and l iqu id  

Special  grounding, shielding, and 
d is t r ibu t ion  and handling systems.. .. 

-- i n s  t rumentat ion. ..................... 
Total estimated cost . .  . 

CONSTIRUI!!:’ION SCHXDULE: -- 

$800,000 
-__. 

Total estimated completion time.. .................. 10 months 

cF2 - 1.0 



NATIONAL AERONAUTICS AND SPACE ADMINISTKATION 

FISCAL YEAR 1962 ESTIMATES 

CONSTRUCTION OF F A C I U T I E S  - 1962 PROGRAM - 

I;EwIS RESEARCH CENTER 

Pwe 
NO. 

C F 3 - 2  Location plan 
CF3-3  Hydrogen heat t ransfer  facility... . . . . . . . . . . .  $2,550,000 

- 

CF3-6  Modifications t o  a space environment tank:.... - 1,040,000 

I 

&I, 590, OOC! ---- TOTAL............. 



LEWIS RESEARCH CENTER 
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STRUCTURE 

1 GATE HOUSE (MAIN) 
2 ADMINISTRATIVE SERVICES BUILDING 
3 ADMINISTRATION BUILDING 
4 FLIGHT RESEARCH BUILDING 
5 ENGINE RESEARCH BUILDING 
6 F U E L S  AND LUBRICANTS BUILDING 
7 ALTITUDE WIND TUNNEL 
8 EXHAUSTER BUILDING 
9 REFRIGERATION BUILDING 
l n  COO1 TNC. T O W F R  NO 1 
3 1  vr...,. "-e- ."-., ".., .... -. 
.I .-... " . . U " . , A * . b L A  . ., .... 
12 STEAM GENERATING PLANT 
L_1 J U D J I * L I " , *  3" 
14 TECHNICAL SERVICE BUILDING 
15 UTILITIES BUILDING 
16 ELECTRIC PROPULSION RESEARCH BUILDING 
17 UNDERGROUNDFUELSTORAGE 
I8 AIR DRYER NO 1 
LO SOUTH GATE HOUSE 
21 RESEARCH EQUIPMENT BUILDING 
2 3  COMPRESSOR AND TURBINE RESEARCH WING 
24 J E T  PROPULSION STATIC TEST LABORATORY 
26 SEWAGE PUMPING STATION 
27 COAL STORAGE 
28  BARREL STORAGE BUILDING 
25 PLANT PROTECTION BUILDIIUG 
31 RESERVOIR AND F I R E  PROTECTION WATER SUPPLY 
32 SUBSTATION "C" 
33 I8"xl8". 20" AND 2x2 FOOT SUPERSONIC WIND TUNNELS 

. - . .- -- -. -. 

34 
35 
36 
37 
38 
39 
40 
41 
42 
13 

45 
4b 
47 
48 
49 
50 
51 
53 

54  

55 

56 
51  
58 
60 
61 

.11) 

F U E L  SYSTEMS AND CONTROLS LABORATORY 
ROCKET LABORATORY 
T E M P O  "A" 
EXHAUSTER EQUIPMENT WING 
WEST WING EXTENSION 
Rx6-FOOT SUPERSONIC WIND TUNNEL 
SUBSTATION "D" 
SUBSTATION "F" 
SUBSTATION "E" 
SL'sST"T:=.\' "C" 

cIxb M L I L K  n u u x =  
J E T  PROPULSION FUELS LABORATORY 
COOLING TOWER NO. 2 
TRUNNION STORAGE BUILDING 
F U E L  STORAGE TANKS 

LOCATION P L A N  

MATERIALS AND STRESSES BUILDING 
FABRICATION SHOP 
HIGH ENERGY FUELS LABORATORY NO. 1 
8x6-FOOT SUPERSONIC DRIVE EQUIPMENT 
BUILDING 
8x6-FOOT SUPERSONIC WIND TUNNEL 
RFSEARCH AND CONTROL BUILDING 
8x6-FOOT SUPERSONIC MODELS PREPARATION 
BUILDING 
8x6-FOOT SUPERSONIC EXHAUSTER BUILDING 
8x6-FOOT SUPERSONIC AIR DRYER BUILDING 
SUBSTATION "H" 
P. 5. L .  OPERATIONS BUILDING 
8x6-FOOT SUPERSONIC F U E L  BUILDING 

62 
63  
64 
65 
66  
67 
68 
69 
70 
.,, 

I' 

7 3  14 

75 
76 
77 
78 
79 
80 
81 
82 
R 3  
84 
85  
86 
87 
88 
89 
90 

CONSTRUCTION OPERATIONS BUILDING 
HIGH TEMPERATURE VAPORIZER BUILDING 
P. S. L. EQUIPMENT BUILDING 
P. S. L .  ALTITUDE CHAMBERS ( 2 )  
P .  5. L. ACCESS BUILDING 
P. 5 .  L. PRIMARY COOLEHS ( 2 )  
P. 5. L .  SECONDARY COOLERS 
P. 5. L .  TIE LINE 
P S. L. COOLING TOWER NO. 3 - " . ..---. r-,.nn .,.- 
I ,  ". I I -.,., _)Iy..-L"~ 
t'. b. L. L U W  k'KL>bUKL. b ULL t'UMP'INCI b l A l l U N  
P. 5. L. HIGH PRESSURE F U E L  PUMPING STATlON 
P. 5. L. CIRCULATING WATER PUMPING STATION 
P 5. L. SUBSTATION "J" 
P S. L .  COMBUSTION AIR HEATER 
INSTRUMENT RESEARCH LABORATORY 
A. W. T MODERNIZATION P U M P  HOUSE 
P. S. L COOLING WATER DEAERATORS 
A. W T REFRIGERATlON TURBINE BUILDING 
E. R. B. SPRAY COOLER BUILDING 
COOLING TOWER NO. 4 
HYDROGEN LIQUIFACTION BUILDING 
STORAGE BUILDING NO. 1 
IO'xI0'- UNITARY SUPERSONIC WINO TUNNEL 
10'xlO'- U SWT RESEARCH AND CONTROL BUILDING , 
1O'xlO'- U. SWT AIR DRYER BUILDING 

10'xlO'- U. SWT MAIN COMPRESSOR AND DRIVE BUILDING 

1 n ' X i o ' -  u. SWT SECONDARY COMPRESSOR AND DRIVE BUILDING 

1 o x n ' -  u. SWT SUBSTATION "K" 

91 
92 
93 
94 
95 
99 
100 
102 

'6.l 
105 
106 
200 

in 3 

201 
202 
2 0 3  
300 
301 
302 

lO'x10'- U SWT LOW PRESSURE F U E L  PUMPING STATION 
IO'x10'- U SWT HIGH PRESSURE F U E L  PUMPING BUILDING 
10'xIO'- U. SWT COOLING TOWER NO, 5 
IO'x10'- U. SWT COOLING TOWER WATER PUMPING BUILDING 
P. S .  L. DESICCANT AIR DRYER 
E .  R. 8. COMBUSTION AIR HEATER FACILITY 
ROCKET ENGINE RESEARCH OPERATIONS BUILDING 
HIGH ENERGY FUELS LABORATORY NO. 2 
INDUSTRIAL WASTE TREATMENT BASINS 
BTSRAGE BUiiDiWC i<G. i 
MATERIALS PROCESSING LABORATORY 
BASIC MATERIALS LABORATORY (AUTHORIZED) 
SUBSTATION "A" 
SUBSTATION "L" 
ROCKET ENGINE FACILITY 
FRACTURE MECHANICS LABORATORY 
ROCKET COMBUSTION LABORATORY 
ION AND PLASMA J E T  FACILITY (UNDER CONSTRUCTION) 
ENERGY CONVERSION LABORATORY (AUTHORIZED) 

A 

0 500' 1000' 
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FISCAL YEAR 1962 ESTWmS 

WDROGZN HEAT TRANSFER FACILITY 

DESCRIPTION: -- 
The f a c i l i t y  proposed i n  t h i s  project i s  required :Cor basic 

heat t ransfer  studies u t i l i z ing  hydrogen at  very low (&;OR o r  46OF 
above absolute zero) and very high temperatures (up t o  tjOOOoR). 
It w i l l  consist of a 25 megawatt e l ec t r i c  heater, a heal; reservoir 
(pebble-ba(3 type), and associated f l u i d  storage and flotlr systems 
connected to a t e s t  section of 3-inch maxirmun throat diameter, 
wherein tl112 research studies w i l l  be conducted. 
the cost -:D i3 minimum and s t i l l  obtain useful f l o w  and. temperature 
condition:;, operation w i l l  be intermittent,  thereby redwing t h e  
s i z e  of the e l ec t r i c  heater required. 
comparable t o  those calculated f o r  nuclear rocket nozzles 
(25 BTU/iri;2/:;ec) w i l l  be a t ta ined i n  the simulated rocket nozzle 
test secti.on I 

In order t o  keep 

Maximum heat flux levels  

'The et:Lectric heater W i l l  serve a dual function: It, W r H l l  be 
used t o  he:rtt the pebble-bed reservoir t o  a temperature of b 0 0 * R  
over a per:-ocl of hours at a low hydrogen flow rate; by means of a 
sui table  miLvi.ng arrangement., it w i l l  then be used t o  bclost, the 
temperature of the hydrogen as it emerges from the pebble-bed 
reservoir to 500O0R f o r  short  periods of time (one minute at the 
design f l c n r  conditions of 5 Ibs/sec). Provision will a l so  be 
made for cont,inuaus hydrogen flow at temperatures up t o  4500OR 
at low f l c w  rates and lower heat flux levels ,  The fac i l i%y  w i l l  
be located, atI the  Lewis Research Center since the quan-titfes of 
hydrogen reqL.ired (300-500 lbs) w i l l  not present a severe safety 
problem. 

A sketch. of the proposed f a c i l i t y  i s  shown on the following 
Pa@ 4 

JUSTEICATION: -- 
Exhrtust nozzles fo r  nuclear rockets w i l L  be required t o  

operate wi th  hydrogen gas heated t o  temperatures i n  the range of 
5OOOOR. 
of the heat t ransfer  relationships required f o r  the deve:Lopmentr 
of optimum f l igh t  type exhaust nozzles under these condi-kions. 
In  order t o  understand and define nozzle cooling problem, it w i l l  
be necessa:r;y to determine experimentally the heat t ransfer  

The present state-of-the-art  does not permit de1Lineation 
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character is t ics  of the hydrogen gas under the temperature and 
expanding flow conditions anticipated; and the heat tr'znsfer 
character is t ics  of the l iqu id  hydrogen used f o r  i n t e m z l  cooling, 
at the uniquely high ra t ios  of nozzle wall t o  coolant temperature 

Full-scale tests of nuclear rocket nozzles would be desirablc,  
except t h s t  the cost and complexity of such a test f a c i l i t y  appeajx 
prohibit.ive. The f a c i l i t y  proposed i n  t h i s  project w i : L 1  permit the 
scale-mod?l evaluation of a majority of the heat t ransfer  problems 
expected st the smallest feasible s ize .  The inherent nature of t l u s  
type of :Ftzcility is  such as t o  readily permit future expansion of 
flows ., tenperature, and pressure as the technology and requirements 
advance. 

A s  1;lie state-of-the-art  develops, many more uses for high 
temperature flow systems are expected t o  appear, all requiring bal: i c  
research :in the areas of f l u i d  mechanics and flow processes. 
proposed :Cacil.ity w i l l  not be l imited t o  applications f o r  the 
nuclear imke t ,  but w i l l  provide a wide range of capabili ty f o r  
fundamen1;ttl high temperature studies of i n t e re s t  t o  e l ec t r i ca l  
propulsion systems. 

The 

COST EST114A5X : --- 
Elec:t;ri.cal power supply. ...................... 
25 megawatt e l ec t r i c  heater..  ................. 
PebkJ-e-bed heat exchanger. .................... 
Tubular heat exchanger. ....................... 
Fluit. systems, including trailers and dewars.. 
Test sections...... ........................... 
Test bcilding (1,830 square f e e t  @ $19.40 per 

Control building (800 square feet @ $14.00 per 

S i t e  preparation and extension of u t i l i t i e s . . .  
Design and engineering services............... 

sgpare foot)  ................................ 
square foot) ................................ 

Total estimated cost.. . .  

CONSTRUCTION SCIIEDlJLE : -- 

Tota;L estimated completion time............... 

$990 ,0130 
165,mo 
350,000 
250 ,0130 

35,510 

11 , 210 
103,300 
175 ,OC>o 

18 mont~is 
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An environment chamber t o  simulate +,he temperature, pPessure: 
and so lar  sixhation of space i s  currently Lender construction. The 
t e s t  volume w i l l  be six f e e t  i n  diameter by nine f ee t  high. 
w a l l s  wi:L.L be cooled t o  4% (hoc above absolute zero), and pressures 
of 
simulate 2;o:Lar radiation. The present l iqu id  helium system w i l l  
permit opm3;t;i.on of the fazility f o r  a t,zs', nm of 3 h m ~ s  e v s y  
75 hours. 
l iquid he:Liimi, a t  the rate of 100 l i t e r s  per h o u ,  %o ctperaxe for 
3 hours. 
continuous ~ m m i n g  w i l l  be penitceci at 4oK, 

The 

inm Hg or lower are expected. An arc  li@t source w i l l  

! he  75-hour pesbod i s  required to accmAa+uE: eno7.q 

Wf-tki the so lar  radiation source off ,  36 hoilre o f  

This project proposes an increase i n  system capacity by ad.ding 
three mallor pieces of equipment t.0 the present helium system: 

1. An additional 100 l i t e r  per hour heli,um l ique f i e r  t o  double 
1,he l iquefaction rate. 
in para l l e l  with the present 100 l.i%sr p e r  hour 1Lqyer"ier. 

This liquefier would be i n s t a l l e l  

2 .  f~ close4 cycle gaseous helium refr igerator  system capable 
c)l" removing 1000 watts of heat at ZO%. mis refr igerator  
%ill be used f o r  tank cool-down, thbs coxserving l iquid 
kielium, ami t o  operate the f a c i l i t y  when 20% temperatire; 
 re required. 

3. An additional storage system t~ do?Able %he helium storage 
casacity, a 7000 l i t e r  l iqu id  helium dewar, ml a gas 
stcrage container. 

JUSTIFICATION : --- 
Research i n  materials requires a f a c i l i t y  f o r  s i m ~ ~ l a t ~ i n g  s p a w  

'Il?e space environment tank currently beirg constructed conditions. 
f o r  propulsion research problems w i l l  a l so  be suirable .for materig s 
research if operating t i m e s  are increased hy additions -to the 1iquL.d 
helium system. The f a c i l i t y  represents a major portion of the tot.;l;L 
helium liquef ication capacity available at the Lewis Center, and 
will be frzquently called 7.qon t o  supply -1Lqd.id helium :Cor several 
"bell  Jar'' type t devices now cont%qlafsd.. 'Jkese devic13s, 



which w i l l  be used f o r  fundamental studies, will reduce the vacuun 
capabi l i t ies  of  the main test chamber. The proposed increase In  
helium capacity w i l l  permit longer operating periods, . w i l l  improvls 
research resu l t s  by reducing e r ro r  due t o  non-equilibrium conditi 'ws, 
and w i l l  permit some investigations which might otherwise be impo,;siE)le. 

The modified f a c i l i t y  w i l l  provide a means with which it wiXL be 
possible t o  solve some of the material problems that a re  encounte.ned 
by f l i gh t  i n  space f o r  extended times. 
which materials o r  combinations of materials have a useful l i f e t i n e  i n  
space suff ic ient  so  t h a t  they can be used with confidence for space 
applications i n  manned space vehicles. Some materials evaporate ctt 
ordinary temperatures i n  a hard vacuum, and at  suf f ic ien t ly  high 
temperatures all materials wi l l  evaporate and disappear i n to  spactt. 
Thus, t h e  materials problems connected with radiation-cooling sys-;ems> 
of space ship power plants and with par t s  of the  heat col lector  
system of so la r  power plants,  f o r  example, a re  serious and will be 
studied. Other materials problems that arise due t o  the vacuum 
environment iiiclude the increase i n  f r i c t i o n  between moving parts and. 
the p o t e n t i d l y  disastrous leakage from the vacuum through the va(:uuni 
seals.  Assemblies of seals and an t i - f r ic t ion  devices id11 be studied.. 

Emphasis w i l l  'be on de-bennining 

Long running times f o r  materials research a re  par t icular ly  
important. 
approach toward equilibrium conditions at  extreme vacuums with 
environmi?ntal and m o d e l  temperatures near absolute zero. The 
deter iomtion of materials through evaporation and so la r  radiaziori 
may not lxxorne apparent i f  long exposures a re  prohibited. The mocii-  
fication:; proposed i n  t h i s  project w i l l  allow a substant ia l  increme 
i n  r u n n i i y g  time. For example, at  4% with so la r  radiation, 11 h o u s  
of contlirious research w i l l  be permitted every 50 hours, as opposed 
t o  3 hou:rs every 75 hours. 
5.5 hours each 24-hour period. Continuous operation w i l l  be permitted 
e i the r  x - t h  solar  radiation at  20% o r  without so la r  radiation at  4%. 

This requirement results par t ly  from the low r a t e  of 

A d i f fe ren t  mode of operation ml l  permit 



COST ESTIMATE: --- 
Heliwr. liquefier .................................. 
Gase0u.s helium refrigerator... .................... 
Liqyid. nitrogen storage... ........................ 
Inst.allation....... ............................... 
Extmsion of utilities............................ 
Building alterations.............................. 
Pigin@; and controls............................... 
Liqcdd. helium storage.......... ................... 
Gas storage container............................. 
DesJ.gri and engineering services................... 

Total estimated cost .... 

CONSTRlJCi’i~ION -c SCHEDULEl: 

Totoztl estimated completion time................... 

$310,000 
250 , ooo 
40,000 

135,000 
40,000 
50 , ooo 
100,000 

30,000 
-.- 45 000 

40,000 

$1,04C, 000 -- 
15 mcn’chs 
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GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1962 ESTIMATES 

ENVIRONMENTAL TESTING LABORATORY 

DESCR1PTI:ON : -- 
This  project w i l l  provide the  required building, f a c i l i t i e s ,  and 

research equipment f o r  the  f i n a l  checkout t e s t  of large spacecraft 
typ ica l  c ) f  the  family launched by the  Agena and Centaur vehicles, such 
as  the  Orl3i-;ing Geophysical Observatory and the  Orbiting Rstronon i c a l  
Obse rva tc )~~ ,  In the  space environment with solar  paddles exterided, the 
maximum ikmension of such spacecraft may be i n  the range of 20-25 f ee t  
with wei&tt; t ha t  may range from 4 t o  8 thousand pounds;. 
includes ti dynamic t e s t  chamber i n  w h i c h  the  mechanical e f fec ts  of 
the atmosphere w i l l  be eliminated, and a space environtrent simulator 
which wil.1- provide the e f fec t  of  solar radiat ion and the  coldness of  
outer spam i n  combination with the vacuum environment. The building 
s t ructure  wi.11 provide space f o r  spacecraft checkout and monitorins 
equipment and w i l l  a lso house the two vacuum chambers. The pi-oject 
w i l l  pro>j.de approximately 20,000 square f ee t  of usable area. 
of the prcqxised laboratory i s  shown on the  following page. 

The project 

A sketch 

The C.yr.amic t e s t  chamber will consist of a vacuum vessel 35 f ? e t  
i n  diameter and 52 f ee t  long from which the  atmosphere can be exhaisted 
t o  a degree suff ic ient  t o  effect ively eliminate the  mechanical resistance 
of the a i r  t o  large o r  rapid motions. Testing within the  chamber nTil :L 
t r e a t  those facets  of the spacecraft performance i n  which air  resistance 
i s  of impcrtance. Examples of such cases a re  dynamic balancing, s?in-  
up t e s t s ,  sc la r  paddle erection, and vibration t e s t s .  Another. t y p ?  of 
t es t ing  which w i l l  be conducted i n  t h i s  chamber involves the checlont 
of control systems which employ gas j e t s  fo r  correction of spacecraft 
or ientat icn.  These t e s t s  require the reduced pressure 'both f o r  elimi- 
nation of a i r  drag and f o r  proper simulation of the operating envi.:on- 
ment of the  j e t  nozzles. 
such tests precludes the use of the  space environment simulator fo:: 
t h i s  work. The chamber w i l l  be made of s ta in less  s t e e l  and w i l l  be 
a duplicate i n  mechanical design of the  space environment simulate:' 
described below. 
readi ly  m d i f i e d  t o  produce space vacuum. 
i n  the  chzmber by removing the complete top of the vessel, by mean:; 
of an overhead crane used commonly with the space simulator. 
permit careful handling and expeditious tes t ing .  
system w i l l  consist of mechanical pumps capable of reducing the  pressure 
t o  approxinately 1 mm Hg. 

The contamination of t he  chamiber caused by 

If required by future program needs, it can be 
Spacecraft w . i l l  be placcd 

This wf l .1  
The vz%cuum pumpfng 

http://pro>j.de




The space environment simulatvos w i l l  be a .large ~~acu:m. chanter 
of stairiless s t e e l  approximate1.y 35 f ee t  i n  d i a m t e s  Em.d 52 feet, long 
with a Jkee working volume 3Q f ee t  i n  diameter ard. br0 f e e t  1m.g- 
Stainless :;?;eel i.s used for the chamber because o f  it38 l m  "mt.- 
gassing'! properties, i . e , ,  s ta in less  steel releases a mir-1 m c ; ~ u z t ,  
of gas to add t o  the load on the vacuum system thereby reducing the 
amount of ]?uniping capacit;y required t o  achieve space conditiclrs i TI 
a reasoriiib:-e time. 
pumping r;y:;t;em t o  achieve a pressure density wTC;hir, the spac(r3 environ- 
men?; sirm.lxit;t;or which w i l l  simulate tha t  of" or;i;er space, 
avail&l~: pumping syst:?m wLl l  be enployed and w i l . 1  consist o f  
mechanicid. blowers, diffiision pumps, and cryogenic wal.1~. The 
mechanic:iL bl.ower will remow the bulk of the a i r  II~FZSE:,; after t h e  
gas den:;.it:r is thus lowered, the  diffusion pumps can continue the 
removal of the l o w  densil,y gas molecriLes F.Lnal.ly, the exyogen.ic 
panel-s in which 1,iqui:L .r..Lt;ragen or h . e l , i u  CXLYL 'he 15. 
freeze m-t niost of t.he few rema.irL-;g nm:Lec;ljles. 321 
prociuce a pressure of l.xi.0-8 m. Q when in fifi~. operatrim<.,. ' ~ i e  
actual, p:re:;sure i n  the vessel vi l .1  be dependent: 0r.i the ou"c~-g-zc-sir.g 
proprtrtl-t:s of the spacecraft. The vesseL will be prov%ded with 
a sotirc3~? o:P s:imvlated solar radiation and cr;rt;ain wd1.s ehil.Le3. 
t o  a-pproxirnatdy 8 0 0 ~  ( - 1 9 3 O C )  by means of l iqu id  nitrogen.. !J%e 
pro,jectetl u t i l i za t ion  o f  the chamber indicates t ha t  after an .initial 
charge of 2.qnid ni.i;rogen i s  purchased, it m i l l ,  be eeor!o,trLcal t o  
reliqu.iQr .it after i t  passes t4hroi1;~& the w d 3 . s ,  a:2rl i:?:lemg;es L s !  a 
gaseous t; t a t e  e 
pro,ject. 
predi-cticm; snd of t k t ~ 3 m i l  gradients which mrfght exist, w i t h f c .  t he  
spacec rd t  i n  orloit;. It w i l l .  a l so  be possible t;o eoatzol, "r,? c7;txtain 
w a l l  t.enperat;ures i n  the :range o f  -@OC .to +.lQO°C f c r  applicat30r 
i n  i;ests where s o l a r  simulation is  nci; required o r  desira'tjlee 
Operation of' C,he space snvtronment eim-taa-bor w i l l  be i.:ofit~m1 led. 
and monj.-;o:red f m m  a cm.I;ralized Ic;catioi .  
i n  the d l i % R b E ! r  i . f i tXI? i  >I? 'tiy r%IOV%lg tkrE cOmp.1etE t0:p Of f h ?  R S S e l .  

This wi1-i pemi'; careful. kiandl.,ing of the s p a e c m f t  arid the .rapid 
erection .t.f-me requ5re-I :for expedLtious testing. 
pro.ri.dett to permit a spac:a-si.fted man t o  eritm the ~ h ~ m 3 e r  ac3. rmke 
minor &L,ju:;t;me:tAs ,to t.,hF: spacecraft * 

Current vacuum techno loa  requires a mLi;t.i.-st agc 

The 'ke3t 

Accordi q@y, EL re l iq~ . l f ie r  has % e m  ine2~;-lried .in t h L s  
'.ckil.s w i l l  pe.m,i.t, deteraiming the va-licifty of temperature 

Spacecraft, wQ,l. -% p3arszd 

.An a i r  :L:~ck: ~5.11 be 



Test.s of individual components and sub-assemblies of spacecraft 
eliminate many poten t ia l  fa i l ings .  However, when the  integration of 
the s y s t m  i s  complete, the  interact ions of the  elements a re  so c3m- 
plex that, prediction of performance under the  dynamic conditions 2 f  
propulsicm and the  thermal and vacuum conditions of o r b i t a l  f l i g h t  
cannot be  made on an analyt ical  basis .  Tests of the ac tua l  space- 
c ra f t  in.t,er.ded fo r  f l i g h t  a r e  therefore required. Similarly,, en- 
vironmerits which occur i n  combination during the  l i f e  of  the  space- 
c ra f t  ha.t-e unpredictable interactions.  The proposed f a c i l i t y  i s  
inten.ded. t o  produce such combined environments i n  as r e a l i s t i c  a 
manner a s  feasible.  

The dynamic t e s t  chamber w i l l  provide f o r  t e s t  of mechanical 
actions which normally occur under vacuum conditions and which would 
be improperly simulated if  t e s t s  w e r e  carried out under ground- 
atmospheric: conditions. An example i s  the  erection of solar paddles. 
If the  pstddl.es are permitted t o  unfold a t  sea l eve l  pressure, the 
a i r  resistance will so slow the  action that the  s t ruc tura l  strength 
of the  E,t;opping and latching mechanisms w i l l  not be f u l l y  tes ted.  
Similarl.y, balancing with solar  paddles extended gives unrea.1 r e su l t s  
if  condmted i n  air .  
vibraticlris of  l i gh t  structures with large surfaces. 

A i r  can a l so  a c t  as a damping medium for 

Since a major pDrtion of  the  spacecraft l i f e  i s  spent i n  space 
vacuum, high r e l i a b i l i t y  can be enhanced by ground tes t ing  i n  t h i s  
environn1c:n-t; p r ior  t o  launching. Some of the principal. space environ- 
ment fac:i;ors a r e  the  coldness of outer space, solar  and earth radiation, 
vacuum oj’ space, ionization radiation, meteoritic impacts and zero 
gravity.  Technological l imitations currently preclude r e a l i s t i c  
simulation of  the last three factors .  The other  fac tors  are chief ly  
concerned xrit,h the  thermal cycles, heat balance and temperature 
extremes experienced by the spacecraft. These e f fec ts  are c r i t i c a l  
i n  the  spacecraft design. While sc i en t i f i c  theory and1 analytical  
proceduxs permit design calculations, the many simpli.fying assurrptions 
must be vel-if‘ied by the  t e s t  of t he  f i n a l  spacecraft w i c h  i s  a rrost 
complex :;tmteture. It is  often necessary t o  control tbe temperature 
within si few degrees centigrade f o r  the  proper operation of s c i e r t i f i c  
instmumeiitr; and experiments aboard the  spacecraft. This may be echieved 
by reguhtt:ing the  heat balance among t he  solar  and ear th  radiat icn 
received b:r the  spacecraft, and the  radiat ion of i t s  own heat, generated 
from the on-board power sources, t o  outer space. The complexity of t h i s  
problem vil;h large spacecraft i s  so great t ha t  experimental verif’icat ion 
must be made under test  conditions simula-t;ing outer space. Fa i lme  t o  dct 
so could negate the  en t i r e  mission. A n  en t i r e  spacecraft can be evaluated 
and any inwrface problems between different  experiments a r i s ing  from 
space operation can be determined and resolved. 

The construction of the  environmental t es t ing  laboratory i s  required 
t o  meet :?ll:ight uni t  acceptance t e s t s  on the  Orbiting Astronomical. Obser- 
vatoi=y, Or-ibiting Geophysical Observatory, and Nimbus class  spacecraft 
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during l a t e  calendar year 1962 and 1963 . 
chambers hEt:; dictated completion of t he  detai led engineering design draw- 
ings and specifications for  the  f a c i l i t y  under the  Administrator 's 
emergency authorization during the  f i s c a l  year 1961 . 

The urgent need f o r  the  vacuum 

COST ESTIMll!PE .. : 

Build?ij1g construction (1.000. 000 cubic f ee t  a t  $1.15 
per c-ib ic foot ) ........................................ $1.. 1521. 000 

Dynasn5.2 tes t  chamber .................................... 1.300. 000 
Vacirum chamber ............................. $650.. 000 

LOO.. 000 
225 .. 000 

Space environment simulator ............................ 
Vacuum system .............................. 540.. 000 
Heat t ransfer  system ....................... 430. 000 
Instrumentation ............................ 450. 000 

Nitrogen r e l iqu i f i e r  ....................... 850. 000 

250. 000 
Field tes t ing  .............................. 60. 000 

U t i l i t y  ins ta l la t ions  and s i t e  development ..... -+.--. +-. . 
Extensions t o  roadways and u t i l i t i e s  ....... 50. 000 

ing. and cooling equipment ................ 

Meclimical vacuum pumps .................... 
Ins-t mnentat ion and controls ............... 
Dyn;%nic balance and spin equipment ......... 325.. 000 

4.43:;. 000 
Vacuum chamber ............................. 650.. 000 

Solsr simulator ............................ 975. 000 

Fac i l i ty  extensions ........................ 230. 000 
Lata handling system ....................... 

401 I. 000 

Additions t o  central  power plant. heat- 
350. 000 

Tota l  estimated cost ..... $7.287. 000 =- 

CONSTRUCT1 .. ON SCHEDULE : 

Total estimated completion time .......................... 16 rnl~a-~ths 
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GQDDARD SPACE F'LIGHT CENTER 

FISCAL YEAR 1962 ESTIMATES 

ADVANCED DATA PROCESSING El&uIpMENT 

DESCRIFTION -- : 

Addi1;ional advanced data processing equipment i s  required t o  expand 
the  capa1):tllty of exis t ing f a c i l i t i e s  t o  meet the data reduction require- 
ments r e m l t i n g  from the  increased number of s a t e l l i t e  experimentE t o  be 
carr ied out i n  the polar orbi t ing geophysical observatory, the  eccentric 
or ib i t ing  geophysical observatory, the  orbi t ing astronomical observatory, 
and the 1T:hI)us projects.  These experiments w i l l  a l l  be! characterized by 
high reso:Lu.l;ion and data t ransfer  rates. 
systems p:Lanned fo r  t he  s a t e l l i t e s  w i l l  be coordinated with the adl.vanced 
data proocmsing f a c i l i t i e s  i n  order t o  ewed i t e  data handling. 
normal f:Low o f  experimental data will be as follows: 
ceived frrm the f i e l d  w i l l  be reproduced fo r  analog and/or d i g i t a l  edi t -  
ing a8 aj!:?ropriate; edited tape recurdings w i l l  be converted t o  ccimputer 
tapes or iinialog displays; d i g i t a l  computer tapes will be proceseell. by 
computer,: a i d  d i g i t a l  computer output tapes w i l l  be 'tdbulatad by high-speed 
pr in te r  o:r :paceseed through d i g i t a l  p lo t te rs .  

The fo.llowing types of data processing equipment ~ d l l  be added t o  
existing PalxLlities : 

Mappetic tape reproducers and recorders: 
ing units will be used t o  make duplicate tapes when required, t o  
pla;y black the  f i e l d  recorded data t o  the data uonversion unit,s, 
and to record the outputs of the  data conversion uni t s .  Standard 
banrlwi3th and wide band units a re  included. The 13tandard band- 
w i d t h  devices w i l l  be similar t o  those used i n  the  f i e l d  sta1;ions. 
The 1.0 megacycle wide band un i t s  w i l l  be of a type developed f o r  
specialized instrumentat ion applications. The 4. !j megacycler; wide 
band u n i t  will be similar t o  those developed f o r  te levis ion tape 
rec wding . 
--- D a t B  conversion equipment: Three s e t s  of data conversion equip- 
ment will be provided, each set consisting basical ly  of elec'ironic 
uni t s  used t o  convert data coded by the  s a t e l l i t e  telemetry 13ystem 
t o  data formats acceptable t o  the  central  data processing computers. 
The playback from the  magnetic tape un i t s  w i l l  be edited by 
electronic "logic" uni t s  i n  accordance with programed instructions 
t o  select  s ignif icant  data for  processing. 
then be converted t o  computer code (again i n  accordance w i t h  
programed instructions),  coordinated with timing codes derived 
from the  or ig ina l  tape, and fed t o  the output tape recorder. 
nostic test un i t s  w i l l  be b u i l t  in to  these complex conversio-1 
S ~ S ' L ~ F S  t o  provide for  quick i so la t ion  and repair  of componeilt 
failv2ee;. 

The wide-band telemetry 

The 
recordings re- 

Tape playback and record- 

The selected data w i l l  

Diag- 



-- Data printing and plot t ing equipment: 
be provided t o  accept d i g i t a l  information e i ther  d i r ec t ly  frori  

Two d i g i t a l  p lo t t e r s  w i l l  

the computer o r  from computer tapes and w i l l  record experimental 
resu l t s  i n  graphic form. A high-speed pr in te r  t ha t  will prin-i; 
a t  a'bout one thousand l ines  per minute from tapes prepared by a 
computer w i l l  a lso be procured. 

A s  s s t e l l i t e  spacecraft increase i n  s ize  and weight carrying 
capability, it becomes possible t o  include more experiments i n  each 
uni t .  The experiments a l so  a re  changing i n  nature, w i t h  the  trend be- 
ing toward wide band, high resolution data. 
handling capabi l i t ies ,  the telemetry systems proposed for the  new, larger  
s a t e l l i t e s  use d i g i t a l  techniques. A s  some experiments require good 
time resolution and others can be accommodated with slow- speed swixhing, 
it becomes necessary t o  make provision for  f lex ib le  assignment of the  
charm21 capacity of the  telemeter. 
the ground d a t a  conversion equipment. 

To provide adequate data 

This f l e x i b i l i t y  must be match?d i n  

The equipment on hand will be reworked or modified whenever p x -  
s ib le ,  but the  increase i n  work load and the  changing requirements make 
it necessary t o  procure new equipment spec i f ica l ly  designed and de- 
veloped t c  handle the large var ie ty  of incoming data most expeditimsly.  
Rapid conversion of the  large amount of processed data collected from 
the  s a t e l l i t e  projects t o  numbers or graphs which the experimenters can 
use i n  t h e i r  f i n a l  reports can be accomplished only through use of 
electronic o r  electromechanical ins t rments  designed for t h i s  purpxe .  

Magnetic tape reproducers and recorders a re  required for several  
functions i n  data processing procedures, the  most important of which is  
the playback of telemetered data recorded i n  the  f i e ld .  
width uni t s  a r e  required t o  handle ordinary recordings and t o  convsrt 
t o  e l ec t r i ca l  s ignal  inputs for the  data conversion systems. 
uni ts  w i l l  a l s o  be required i n  conjunction with the  wide band s y s t a s  
for the  development of processing procedures which w i l l  compress t i e  play- 
back time by playback on a high-speed reproducer of tapes or ig ina l ly  
recorded at  low speed; for edi t ing of taFes before i n i t i a t i n g  f i n a l  con- 
version; and. f o r  playback for analog processing of limited quant i t ies  of 
the  data. The tape un i t s  with wide band capabi l i t ies  w i l l  be used t o  
provide t k  e dac,a processing group with equipment fo r  the  development of 
operationa.1 processing equipment f o r  t he  very wide band telemeters now 
being plarmed for the  observatory c lass  of s a t e l l i t e s .  
techniques f o r  high-speed processing w i l l  be investigated. 

Standard oand- 

Stani3ard 

Time compression 

The never s a t e l l i t e s  will be using advanced telemetry systems which 
a re  more Slirectly adaptable t o  automatic data processing w i t h  d i g i t a l  
machines m i  provide greater f l e x i b i l i t y  i n  meeting channel assignment 
requirements. Three data converters will be required t o  convert the data 
from these ad.vanced telemetry systems into a form sui table  f o r  f i n a l  data 
processirq: by large scale d i g i t a l  computing machines. The number of 
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satellite?r; which w i l l  require simultaneous data processing makes i t  neces- 
sary t o  p:Lan fo r  three se t s  of conversion equipment. 
w i l l  be 1::Lexible enough fo r  a change over t o  accommodat,e the  different  
satell i te:  telemetry formats. 
telemeter data first t o  the conversion uni t  and then t o  the  digite.1 
computer -;hm t o  t i e  up the  central  computer w i t h  a single data processing 
requiremeiit, The conversion equipment a lso permits the  introduction of 
an edit ing l~rocess,  which w i l l  eliminate noisy or  useless data from the 
machine p:?oocessing sequence. 

The individuial s e t s  

It will be more economical t o  transf'er 

In almost a l l  cases the tabular r e su l t s  of the  data reductiorl pro- 
cess must be plot ted on charts o r  graphs f o r  interpretat ion by the, ex- 
perirnente:?~ . Manual plot t ing of t h i s  tabular data is  time consumjng 
and expensive. 
of large -ro:Lumes of data by providing charts o r  graphs d i r ec t ly  from 
the compuxtej? tapes without manual intervention. 
i s  required t o  handle the  large volume of data which will be collected 
from f'utu:re s a t e l l i t e s .  
i s  a conmn-tional l i n e  pr in te r ,  and it i s  currently being used t o  
capacity. 

The p lo t t e r s  t o  be provided will speed the  interpretat ion 

The high-speed p r in t e r  

The only pr int ing equipment presently available 

COST EST:CJa!rE : ----- 
Data conversion equipment ( three  systems including 
test. instrumentation and spares). ..................... $3f10,000 

Magii~tic tape reproducers and recorders . . . . . . . . . . . . . . .  

120,000 
80, ooo 

Data p:rinting and plot t ing equipment.. ................. 5O0,OOO 
200 , 000 
300,000 

300 , ooo 
Standard bandwidths - s i x  uni t s . .  ....... $100,000 
1.13 megacycle bandwith - two uni ts . .  .... 
4.5 megacycle bandwidtli - m e  uni t .  ..... 

D:l,sital p lo t t e r s  - two uni t s . . .  ......... 
H:l,sh-speed pr in te r  - one uni t . .  ......... 

Total estimated cost.. ... $1,1~~0,000 

CONSTRUCP1O:N -- SCHEDuI.IF1: 

Total (estimated completion time.. ..................... 10 rionths 
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GODDARD SPACE FLIGRT CEXlXR 

FISCAL YEAR 1962 ESTIMATES 

ISOLATION LABORATORY 

DESCR1PTI:)N: 

This  project  proposes the construction and instrum.entation of a 
laboratory t o  study, develop, and evaluate equipment an.d techniques i n  
the  folloving areas : 

1. ;rei;-type controls for orientation and s tab i l iza t ion  of 
spacecraft. 

2. 12wtluation and qualification tests of low thru.st l eve l  
;-ockets fo r  o rb i t  trimming, in f l igh t  course correction, 
:-e';ro f i r ing ,  and landing manuevers. 

3. Separation techniques for mechanical and e lec tz ica l  inter  - 
Paces between spacecraft and launch vehicle, spacecraft t o  
"ptggy-back" payloads, and for canis ters  sui table  f o r  cor - 
taiming inf la tab le  payloads applicable t o  passive comuni- 
?ations sa t e l l i t e s ;  and for the  release and erection of 
structures such as  booms and accessories. 

The la'boratory, a s  indicated i n  the  sketch on the  following page, 
w i l l  be cmstructed i n  an isolated location separated from the  malior 
off ice  t;ype buildings at the  Goddard Center. 
vided w i t h  strong walls between tes t  areas but w i t h  etched glass  IIlow- 
out windows t o  accommodate t e s t  component failures without hazardous 
pressure build-up within the  rooms. 

The s t ructure  w i l l  be pro- 

Rmnte t e s t  pads w i l l  be designed t o  test  the  sma:L1 rocket motors 
being developed f o r  orbit-trimming and course correction. 
vices must necessarily be small i n  order not t o  in te rac t  adversely w i t h  
the  spacecraft o r  launch vehicles. The adjacent control room w i l l  pro- 
vide, i n  addition t o  the test control function, space f o r  data recording 
equipment. 
support and research equipment will be provided as  indicated i n  the cost 
breakdown. 

These de- 

Rapid response data recording equipment and other special  

JUSTIFICPTI ON : --- 
T h i E ,  laboratory i s  needed t o  provide a base for t :he  study and 

evaluation of equipment and techniques required t o  f u l f i l l  NASA s:i*ce 
missions scheduled during the  period 1963-1970 and beyond, such a's the  
geophysi <:a]., meteorological, and comunication s a t e l l i t e s  and spa :e ob- 
servatorj-es. These missions involve such rigorous performance require- 
ments 8z.d external environments t ha t  many new concepts and unique 
componerti;s and systems undoubtedly w i l l  be needed. 
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The development of flight-weight control systems f o r  precise at- 
t i t ude  orientation, o rb i t  trimming, and midcourse correction requjres 
the investigation and development of a wide var ie ty  of configurations 
u t i l i z ing  d:ifferent fabr icat ion techniques, materials and propellants. 
"hese symeras w i l l  consist  of storage vessels, pressure? and temperature 
regulator:;, valves, actuators,  and thrus t  nozzles f o r  cold gas, l iquid,  
and combu:;t:ible propellants. 
static! anti dynamic evaluation, component and system assembly and c:heckout 
areas a re  required. Because of volume l imitations,  gaseous propel.- 
l an t s  wi1L.L be stored a t  pressures up t o  6,000 ps i .  
of such high pressure f l i g h t  systems which a r e  designed ilear the stress 
limitatioiis of the materials w i l l  be hazardous and wil:L require a remote 
t e s t  s i t e .  Similar problems a r i s e  i n  the  investigation of high pressure 
l iquid systems using such propellants as water vapor. In the area of 
the deve:Lqnnent and proof t e s t ing  of small th rus t  systems f o r  0rb:i.t 
trimming m i l  midcourse correction, various hazardous propellants w i l l  
be inves-; igated. 
vessel  for  long periods of  time indicates investigations both from an 
operationzl and environmental viewpoint. 

In  addition t o  the  f a c i l i t i e s  f o r  both 

The investigation 

The compatibility between the  prope1:Lants and pi'essure 

The ev(Et1uation of precise separation and accurate control coneepts 
and systems and the attainment of the  requis i te  r e l i a b i l i t y  requii-es a 
f a c i l i t y  3;t the  Goddard Center where extensive and intensive perform- 
ance tes t ing  of components and systems can be conducted and deterrrlina- 
t i o n  of t h e i r  mutual interact ions can be made. The use of pyrotechnic 
devices, squibs, explosive bol t s ,  cable cut ters ,  etc.,  a r e  probab.Le 
approachis t o  separation and release functions which must be inve,;tigated 
i n  remote areas. 

COST ESTIMATE: --- 
:Building (200 by 75 feet ;  15,000 square f e e t  a t  
$2C ,OO per square foot).  ............................... $300,000 

Test Fads and instrumentation........................... . 25,000 
'Util.ity connections and s i t e  development.. .............. 150, ooo 
Research equipment. ..................................... ,35O,OOO 

High-speed motion picture  cameras........... 
C1.oeed loop te levis ion systems...... ........ 
Leak. detection equipment. ................... 
Fr.evmatic t e s t  stand and gas booster........ 
Hydraulic t e s t  stand and supply.. ........... 
Igrnamic t e s t  fixbures....................... 
IF'uction generators, tuning systems and 

res:ponse analysis equipment. ............... 
F~o'GI, pressure, temperature, and thrus t  

sensors................................... 
€:wording oscillograph.. .................... 
liis4;dumentation for control and recording 

r o c ) m D ; . O . . O . . . . . e . O . . . . O . . . . O . . . . . . . . . . . . . . . .  

$12,000 
9, O W  
13 , 000 
40,000 
16, ooo 
45,000 

25 , 000 

15, ooo 
40,000 

35 , cmo 



Design and engineering services......................... - :,;50, ooo 

Total estimated cost.. . . . . $'{75,000 -- 
CONsTRUC'I!!N SCHJ3DULE : 

Total estimated completion time ..... .. .... . .... .. ... . . .. 24 months 



NATIONAL AERONAUTICS AND SPACE AllMIMSTRATION 

FISCAL YEAR 1962 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1962 PROORAM 

W U P S  STA!l'ION 

page 
No. - 
CF5-2 Location plan 

CF5-3 Advanced tracking systems.. .................. $4,845,000 

c~5-6 Dynamic balancing facility 843,000 ................... 
CF5-9 Modifications t o  range safety systems. ....... 225,000 

c~5-12 Rocket storage -, 4:m,000 

$6,313, ooo -- TOTAL..........,.. 
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WALLOPS STATION 

FISCAL YEAR 1962 ESTIMATES 

ADVANCED TRACKING SYSTEMS 

DESCRIPTION : -- 
It i s  proposed t o  provide increased trackin@; f a c i l i t y  capbiHt , ies  

fo r  the W~tU.ops Station t o  include near real-time data display. 
improvements will be accomplished by augmenting the existirig Tracking 
systems a t ;  follows : 

The 

1.. I?rc)vide acquisit ion computers f o r  use with the Wa1Lops AN/FPS-;5 
ant1 the Mod 11 rada r  tracking systems. 
1r i l .1  permit acquiring of o rb i t a l  and b a l l i s t i c  targe%s fr la 
d i g i t a l  data supplied by other organizations such as Goddmi 
:&axe Flight Center. 

Use of these mm~xke,r: 

2. MoCify the AEJ/FPS-16 and the Mod I1 radars t o  provide mei%teI" 
range capability. These modifications w i l l  include lnCZ'ei3Seti k 
the. receiver sens i t iv i ty  and the ins ta l la t ion  of  extended mngs 
tracking units.  

3. I?rcwide d ig i ta l iza t ion  and data transmission ci%p&ilI ty for 
p e c i s i o n  t ra jec tory  determination system t o  d b t a i n  n e e  ::c;sbl. 
tW.e position and velocity data. The precisi0.n t ra jee toqr  
determination system which is  being provided fin the  fisca._ 
year 1961 budget is  not capable of providing near rea,l-t-kze. 

4. IScvide a high power pulse doppler radar system t o  opem?x i n  
con junction with the precision trajectory dele:Wmtlon s y t C n  
t o  o'btain range r a t e  passively, that is, without the use of 
special  vehicle borne beacons. 

JUSTIFICA'l'ION : 

Improved tracking capabili ty is  required t o  increase the  r e l i e t b i i  i ;y2 
performance, precision, and range of the exis t ing tracking systeas. Mi% 
the  advent of .long-range rocket systems t o  be launched from the WiLlops 
Station, it is  required that the t ra jectory parameters be accuate;y &;et-- 
mined in .real-time fo r  guidance and control purposes. 
ment for  the above systems i s  t o  feed data t o  real-time range safety d f u -  
plays needed f o r  determining whether a vehicle is  on course or ermnt .  

Another prinie re~~u,Sre-  

The 'khllops Station i s  frequently required t o  t rack vehicles e 3 t t e . F  
i n  o rb i t  lor 'be ing  injected in to  o rb i t  after launching *om the Atl&xi%ic 
Missile Range. To acquire ta rge ts  of these types it is necessstry ahat 
the  Wa:Llo:ps .radar trackers have the capabili ty of accepting t;ra,jeet oxy 
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and orbit21 data determined from remote tracking systems. 
then be :?recessed by acquisit ion computers from which the  radar pointing 
data w i l l  be derived. A t  present, there  a re  no means of providing; near 
real--time pzJinting data fo r  the m-16 and Mod I1 radar systems ins ta l led  
a t  the Wa1lc)ps Station. The addition of the acquisit ion computers w i l l  
provide t h i s  capabili ty and enable the  s ta t ion  t o  provide satelli1,e 
tracking when required. 

This dE.ta will 

The existing AN/FPS-16 and Mod I1 radars have l imited range track- 
ing capability. 
ca l ly  i s  capable of tracking unambiguously t o  500 miles, and a system 
sens i t iv i ty  such t h a t  it can t rack ref lect ion from a ta rge t  the s.-ze of 
a Vanguard 21" s a t e l l i t e  t o  a range of approximately 55 miles. 
advent of long range rocket systems such as Scout and its successor t o  be 
launched from the  Wallops Station, additional tracking range capa1)ility 
i s  required t o  follow vehicle borne beacons beyond TOO miles. 
be accornxlished by the  addition of a range uni t  capable of tracking 
unambigucusly t o  $000 miles. 
( i . e .  the s ize  of a Vanguard 21" satell i te fo r  example) having serere 
payload veight res t r ic t ions ,  it i s  necessary t o  improvle the  radar systea 
sens i t i v i ty  i n  order t o  increase the  skin t rack range ( i . e .  tracking by 
reflectei .  energy) since these vehicles have no beacons. 
sens i t iv i ty  w i l l  be improved by the  addition of a parametric amplifier t o  
increase tke skin t rack range by approximately 6 6  f o r  the ws-16 and 50% 
for  the rYIod. I1 radars. 
t ion  of parametric amplifiers t o  improve the  system sensitiv2:t.y a id 1 he 
replacementt of the range unit  with others having greater unambigmus 
distance measuring capabili ty i s  required fo r  the planned vehicle 3 six h 
as Scout, Javelin, and T r a i l  Blazer t o  be launched from t h e  Wallo?s 
Station. 'I'he proposed modifications t o  the radar tracker w i l l  imgove 
both the  skin and beacon t rack capabi l i ty  of the exis t ing radars. 

For example, the  FPS-16 has a range m i i t  which mechani- 

W-th the 

This iril.1 

For the smaller research type vehicies 

The system 

The modifications of these two radars by ;he addi- 

The precision t ra jec tory  determination system which is being pro- 
vided. i n  the f i s c a l  year 1961 budget i s  not capable of providing neaz 
real-tinie posit ion and velocity data. Future t ra jec tory  control md 
the  current; range safety requirements of research vehicles including 
those lwnched by the Scout boosters require near real-time deternina- 
t i on  of precise posit ion and velocity data. N e a r  real-time accurste 
posit ion and velocity data must be obtained while the  vehicle is  under 
propulsj-on since t h i s  is  the  only time when corrective or abort action 
can be t;:tken t o  effect  control desired. The control desired can be of? 
several1;ypes. For example, i n  t he  case of cer ta in  re-entry %es ts  
speci.fic! aerodynamic conditions must be obtained t o  sa t i s fy  -.-,he e q e r l -  
ment (i. ,e. the  relationship of the dynamic and s t a t i c  pressmes must 
follow p~?etletermined patterns which therefore requires command contr Di 
based on near real-time data). 
therefore required f o r  command control of stage f i r i n g  which w i l l  obtain 
the  conctitions needed for the  experiment o r  i n  similar manner for vehicle 
abort i n  case of an errant  f l i gh t .  

The d ig i ta l iza t ion  and. data links a re  

Payload weight r e s t r i c t ions  imposed on many vehicles launched. from 
the Wa1:Lopr; Station d i c t a t e  t ha t  accurate t ra jec tory  data be obtained 
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passively a l so  i n  near real-time. 
system. which obtains t h i s  data i n  an ac t ive  mode must therefore be aug- 
mented by a high power pulse doppler radar system which w i l l  deteraine 
accurate1.y the range rate of a vehicle i n  a passive mode. The ~ ~ - 1 6 ,  
when modif’ied as described above, w i l l  provide i n  near real-time and 
passively, axcurate range. However, t o  obtain range r a t e  of adequzte 
accuracy, l2.e pulse doppler system which determines range r a t e  accurately 
i n  near real.-time and i n  a passive mode, w i l l  be ins ta l led  adJacent to 
t he  precistion t ra jec tory  determination system, It w i l l  consist of a 
high power transmitter,  antenna, and receiving system which w i l l  be 
integratei. in to  the  precision t ra jec tory  determination system. 

The precision t ra jec tory  determination 

COST ESTIhlA9’E : --- 
Bui1E.ic.g modifications.. ............................. $100,000 
Acquisition computer ................................. 75,000 
Modif’ications t o  trackers............................ 690, ooo 
Digital. data link.................................... 500, ooo 
Interface electronic equipment. ...................... 200 , 00d 

Pulse, d.oppler system ................................. 2,800,000 

Suppc’rt and t e s t  equipment ........................... 480 , 000 
Col.limation tower and beacon........... $80, ooo 
Inters ta t ion data connections.......... 150, ooo 
System integration services..,......... 250, ooo --- 

Total estimated cost..  . $k,845,000 

CONSTRUCTION’ SCHEDUIE: -- 
Total. estimated completion time ...................... 22 mo:iths 



WALLOPS STATION 

FISCAL YEAR 1962 ESTIMATES 

DYNAMIC BclLANCING F A C I L I T Y  

DESCRIFT1:ON : -- 
This project provides f o r  the construction of a f a c i l i t y  for  b a l -  

ancing a n d  E-ligning rocket motors and rocket vehicles. 
includes E. building with the necessary protective devices required for  
working k i t h  l i v e  propulsion systems. 
f a c i l i t y  i r i l . 1  be bomb-proof and the  en t i re  building will be f i r e  and 
explosion. proof. The equipment fo r  the project includes a balancing 
r ig ,  drive system, overheard crane, and re la ted  instrumentation. T i e  
equipnent w i l l  allow components as well as assembled uni t s  t o  be 
balanced t.o reveal any deficiencies i n  the payload under typical  
f l i gh t  ccrlditions so t h a t  any necessary corrections can be made pr ior  
t o  launching. 
following pa.ge . 

The prclJect 

The remote control room of the 

A sketch of the  proposed f a c i l i t y  is  presented on +,le 

JUSTIFICAI1IC)N : 

A dyr:m.ic balancing f a c i l i t y  i s  urgently needed t o  ireprove the 
r e l i a b i l i t y  of a l l  rocket vehicles and, i n  par t icular ,  to  improve -;he 
r e l i a b i l i t y  of those vehicles which must be spin-stabilized. 
posed f a c i l i t y  w i l l  provide a means fo r  accurately dete:rmining the 
alignment and the dyn.anlc and s t a t i c  balance of large rocket ~ * e h i c . ~ e s  
such a8 the D-58 and the Scout which must be s tabi l ized i n  flight, eithet-  
by spinning or by a control system. The small balancing r i g  &.nd a x e ,  
currently available are capable of handling vehicles of only 8 fee-; 01” 
l e s s  i n  length; current and planned programs require rocket ccnfigl- 
rations UF t o  32 f ee t  i n  length t o  be balanced and spun pr ior  to 
f l igh t .  Several separate uni ts  a r e  required t o  cover the  f u l l  ran(;e 
of current and proposed rocket combinations. For examp.Le, the  D-5{3 
vehicle requires that a l l  three upper stages be balanced as an intcigrs.1 
unit .  The f i r s t  stage of Scout and other first stages such as Ser(;earLt, 
require bslancing on special  r igs ,  not sui table  for other uses. A:; 
present, o n l y  s t a t i c  balancing is  practicable f o r  large rockets. 

The .ir+ 

COST ESTIMATE : --- 
Si te  preparation........... ....,..................,..... $29> ClOO 

@ $37.00 per square foot). ............................. 4;!9,005 

BLzillYing (L shape, 24 feet high, 160 by 50 feet and 
:L20 by 30 feet sections; 11,600 square f e e t  
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~ilj.t;iZ?s ............................................. $110,000 
rne!c:trical power connections. ............. $40, 000 
Roeitis and aprons... ....................... 50,000 
Watw connections......................... 20,000 

Balancing equipment. .................................. l70,OOO 
Instr?unentation....................................... 71, ooo 

4 000 Design and engineering services....................... L- 
$843, OOG Total estimated cost. .. -- 

CONSTRUCT1:ON -- SCHEDULE: 

Total. erMmated completion time....................... 18 months 



WALLOPS STATION 

FISCAL YEAR 1962 ESTIMATES 

MODIFICATIONS TO RANGE SAJ?EW SYSTEMS 

DESCRIPTION: -- 
'This project w i l l  provide the following additional equipment neces- 

sary for range safety:  

1. A real-time (no time delay) telemetry display t o  permit ;;pecific 
onboard instrumentation during f l i g h t  t o  be monitored from the 
ground. 

2 .  A 300-foot meteorological tower at  the north launch area,j  for 
wind measurements pr ior  t o  launching t o  assun2 proper wind 
ccrrections a t  launch t o  obtain required t ra jec tor ies .  
lccation of the proposed tower i s  indicated i:n the  sketcli on 
the following page. 

'me 

JUSTIFICP.TION: --- 
To insure range safety, and a t  the  same time avoid destroyin,; 

vehicles unnecessarily, it i s  essent ia l  t ha t  the  Wal1o:ps Station ')e 
equipped t c  record and display such vehicle parameters a s  a t t i t ude  
(pointing) and r a t e s  of change of a t t i t ude  as they a re  being measlrecl 
by onboar'd instrumentation i n  real-time. 
telemetrj? read-out i s  not adequate i n  capacity, range, o r  precision to 
meet the requirements of t h e  range due t o  the increased numbers o ?  launch-. 
ing area: a.t Wallops, t o  the stepped up launch schedule, and t o  t i e  :Ln- 
creased rmge of vehicles being launched. 
display being requested i n  t h i s  project w i l l  overcome these deficiencies 
i n  conjur ct  ion with the  advanced tracking systems also being requ 2stc.d 
for the  f ' iscal  year 1962. 

The present system of r1.al-t ime 

The real-time telemetry 

Stu.2Lies of wind prof i les  conducted i n  the past year have dis9o:;ed 
tha t  a separate meteorological tower i s  required at  the North end as 
well as  E . t  the  South end of Wallops Island. A t  the  present time 3 
meteorol.clgica1 service i s  provided under contract with the Weather 
Bureau for the South end; the contract w i l l  be extended t o  cover the 
North el;.Cl. 

COST ES'1'3MP.TE : --- 
Sit.€:  reparation $2,000 

23, ooo 
50, ooo 

........................................ 
Mod.j.I"j.cations t o  existing buildings.. ................... 
ReC-t;ime telemetry equipment. .......................... 

CF$-9 
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bleteorological tower. ................................... $'50, $00 
Inst;~uraentation.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,000 

$.Z25,OOO - 
--- 

Total estimated cost.. . - 

CONSTRUCY'TOIV -- SCHEDULF: : 

Tota.1 estimated completion time......................... 12 months 



WALLOPS STATION 

FISCAL YEAR 1962 ESTaMATES 

ROCKET STORAGE AREA 

This p:roject w i l l  provide storage capacity f o r  large solid-,".el 
rocket; motors and boosters e They w i l l  be 
constructed of prefabricated sections w i t h  cinder-block: side walls ar,d 
w i t h  a mii i i rnwn of u t i l i t i e s *  
temperatwe control equipment. The buildings w i l l  be 1-ocated a t  
Chincoteague, far from populated areas, and w i l l  be separated fo r  saf?.=y. 
A sketch of the proposed construction i s  presented on %,he followirg psge. 

Two buildings axe required. 

Both buildings w i l l  require heating and 

JUSTIFICIi'FION : 

bhff icient storage space i s  not presently available fo r  large xn1c:et 
motors necessitating the use of outdoor storage i n  some cases. Ncne o?' 
the  buildings a t  Chincoteague a re  sui table  fo r  the  storage of rockets 
nor a re  %hey sui table  fo r  modification f o r  t h i s  purpose.. Large r ccke t  
motors r w p i r e  buildings w i t h  large entrances fo r  easy maneuverin@ and 
accessibr..Lii;y. 
maintained within specified temperature limits. Temperature control 
protects -the sol id  fue l  gram from cracking which might cause dangeretrs 
burning contlitAons. 
requirements. About 100 rockets w i l l  be stored i n  each building, 
including Algol or Scout motors, Honest John boosters, Nfke bms'sers 
and Lance motors. The weights of explosives i n  these niotors range f r z m  
TOO t o  20,,000 pounds; i n  size,  they range up t o  35 feet, i n  l e n g t h  and 
up t o  110 inches i n  diameter. 

Storage requirements are such tha t  the motors must be 

&ist ing strucLwPes do not m e e t  necessary safety 

COST EST:UrZA!E : --- 
Storage buildings (Two @ $200,000 each). ................ 

Sil;e preparation.. ........................... $15,000 
Wi: i l t l ing  (150 by 80 by 24 f e e t  high; 
12,000 square f ee t  @ $11.70 per square foot )  1.40,OOO 

Roadiwys and apron.. .......................... 20,000 
Ut;:i.lit;y connections.. ........................ 25,000 

Total e s t i m t e d  c o s t . . .  

CONSTRUC1XOIJ SCHEDULE : 

Tota:L estimated completion time.. ....................... 

$400 ,3(X 

$400 9 000 - I 

7 months 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1962 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1962 PROGRAM - 

JET PROPULSION LABORATOm 

c ~ 6 - 2  

CF6- 3 

CF6-7 

c ~ 6 -  10 

c~6-13 

c~6-16 

CF6- 3.7 

Location plan 

Physical sciences laboratory................. $1,285, ooo 

Addition t o  vehicle assembly building.. ...... t10,000 

Modification of s t ruc tura l  test  laboratory. .. 2 62,000 

Materials research laboratory................ :115,000 

Utilities.................................,,.. i'35,OOO 

Microwave antenna range...................... - :3$, 000 
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JET PROPULSION TABORATORY 

F I S C A L  YEAR 1962 ESTIMATES 

PHYSICAL S C I E N C E S  LABORATORY 

DESCRIFTION: -- 

This project  w i l l  provide a laboratory building with 24,000 square 
feet of f l oo r  space, of which 19,000 square feet w i l l  be devoted t o  labo- 
r a t o r i e s  and 5,000 square f e e t  t o  of f ices .  The laboratory space w i l l  be 
located i n  t he  basement and first f loo r  and w i l l  include t h e  physical,  
ana ly t ica l ,  and synthet ic  chemistry laborator ies ,  and the  experimerital 
physics and spectroscopy laborator ies .  Offices w i l l  be located on t h e  
second f b o r .  
permanent type construction. Sketches of the proposed bui lding arc! 
shown on the  following two pages. 

The building w i l l  be air-conditioned and w i l l  be of a 

JUSTIFICA!PIO:N : --- 
?"ne ]?:r,sonnel and f a c i l i t i e s  of t h e  physical  sciences divis ior  are 

present ly  scat tered throughout some eleven buildings , some inside t h e  
secur i ty  j'l3nce and some outs ide.  
modified tes-; p i t s  o r  temporary wooden s t ruc tures .  
t i e s  are :inadequate t o  conduct experimental research i n  t h e  f i e l d s  of 
magnetohyt~-otlynamics , plasma physics, reactor  physics, rad ia t ion  
chemistry, and superconductivity. 

The laboratory space cons is t s  of 
The ex is t ing  f a c i l i -  

Because of' the  Jet  Propulsion Laboratory's heavy commitment t o  t h e  
na t iona l  veapons programs during the  last  t en  years, t he  a c t i v i t i e s  and 
f a c i l i t i e s  of t he  more basic  research programs have been ser iously 
r e s t r i c t e d  frequently taking a secondary r o l e  i n  p r i o r i t y  and emphzsi,;. 
The recent. organization of t h e  physical sciences divis ion i s  a major 
s tep  toward achieving a carefu l ly  planned, widely-based basic research 
a c t i v i t y ,  m d  t he  present construction proposal i s  t h e  first s tep  t m a r d  
providing the  essent ia l ,  and long needed support i n  space and research 
f a c i l i t i e s .  Since an essential  requirement f o r  a good research environ- 
ment i s  eaEse of communication between the  par t ic ipants  and the  ava i la -  
b i l i t y  of corrimon f a c i l i t i e s  and equipment, it i s  important t o  provide 
a s ingle  cclmgact arrangement f o r  t h e  sca t te red  elements (of the  divi; ion.  

COST ESTIMATE : -- 
Building (108 by 75 feet; 3 f loors ;  

24,030 square feet 63 $27.70 per  
square foo t )  ......................................... $66;; j 000 

CF6- 3 



E T  PROPuiiON LABORATORY 
FISCAL YEAR 1962 ESTIMATES 

PHYSICAL SClEN CES LABORATORY 
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...................... U t i l i t i e s . . . . . . . . . . . . . . . . . . . . .  $t;o,ooo 
u t i l i t y  connections... . . . . . . . . . . . . . . . . . .  $5,1500 
Electr ical  power connections and 

substation..  ........................... 35,000 
Gmding and paving ...................... 5 , 500 
Co2ling tower and piping ................ 10 , 000 
Relocation of exis t ing u t i l i t i e s . .  ...... 4 , 000 

Equi:?ment. ........................................... 4510,000 
Vacuixn Laboratory equipment. ............ 90,000 
ULlmj-atory furniture. . .  ................. 80,000 
Pover supplies for  laboratories.  ........ 80,000 
Spec1;roscopy Laboratory equipment. ...... LOO, 000 
Cr;fo::;tat Laboratory equipment.. ......... 70,OOO 
Ph:rs:ics Laboratory equipment. ........... 70,000 

...... 70,000 Design and engineering services . . . . . . . . . . . . . . ,  - 
Total estimated cost . .  .. $1 285 000 A:& 

CONSTRUCI'1:ON SCHEDULE : -- 
Total. estimated completion t ime. . . . . . . . . . . . . . . . . . . . .  19 mmths 



JET PROPULSION LABORATORY 

FISCAL YEAR 1962 ESTIMATES 

ADDITION TO VEHICLE ASSEMBLY BUILDING 

DESCRIFT1:ON.: -- 
This project proposes the construction of an 18,000 square foot 

addition t,o the present vehicle assembly building. A s  indicated in 
the sketch on the following page, the project will include an 8,003 
square foot air-conditioned addition to the present main assembly 
room to b e  built of steel frame construction with wood frame and 
stucco curta.in walls. The project will also provide a two story 
wing of 1C1,GOO square feet to house a large stock room, paint shop, 
two mechar.ica1 laboratories, two electronic laboratories, and an 
inspectioz room. This wing will also be air-conditioned and will '3e 
constructed of brick and steel frame. 

JUSTIFICAT'IGN: --- 
The existing portion of the vehicle assembly facility is adeqiiate 

to accommDdate the early Ranger spacecraft assemblies and checkouts;, 
along with simultaneous acceptance checks and tests of the proof test 
models. .4s the lunar and planetary program progresses, however, the 
addition (of some 8,000 square feet of main bay assembly area is re- 
quired to support larger and more complex spacecraft. This inmealled 
support &:rea will provide adequate space to conduct the assembly, check- 
out, systems test (including certain environmental testa ) and d m -  runs 
on multip-lti apacecraft and proof test models. Additional working m d  
storage SIMCC for several test fixtures, handling dollies, and space- 
craft tran,Sporters is also required. 

AddiLLonal laboratory space must be made available for supporting 
activities for the larger and more complex spacecraft in such areas 
as spacecrttfl; and systems test, cable fabrication and checkout, and 
system test equipment assembly and checkout. Additional. space is also 
required for the increased efforts of the quality assurance group. 

COST ESTDUTTIS : --- 
Builc.j.ng (18,000 square feet @ $25.00 .................................. per square foot). $450,300 

Utilit,ie.s.. ......................................... 41,8100 
Util.itay connections.. .................... $4,000 
Electrical power connections and , . ' ,  . 

substation..... ......................... 20,000 
Grad.in.g and paving. ...................... 9,0013 

8,000 Coo1in.g tower and pipi ng................. 

c ~ 6 -  7 
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............................................ Equi:?mment $7:1,000 
Machine too l s . . . . .  ....................... $10,000 
Spray booth. ............................. 10,000 
Mme15als handling equipment. ............ 30, ooo 
Iristi-mentation.. ........................ 25,000 

................ 44 000 -,L Iksign and engineering serv ices . . . . . .  

Total estimated c o s t . . .  $610,000 -- 

CONSTRUC'I'l:OI\f S C E D U L E  : -- 
Total estimated completion t i m e . . . . . . . . . . .  ........... 19 months 



JET PROPULSION LABORATORY 

FISCAL YEAR 1962 ESTIMATES 

MODIFICATION OF STRUCTURAL TEST LABORATORY 

DESCRIPTION : -- 
!Chis project proposes modifications to the present missile assembly 

building t o  convert it into a structural testing facility to proville 
adequate casability and equipment for the mechanical component devl3lop- 
ment and structural testing of spacecraft. 
a 900 square foot air-conditioned storage space for partia,lly comp.leted and 
completed structural assemblies and components, 
work is s:iown on the following page. 
present building w i l l  be modified to contain utility tunnels and to 
provide multipurpose tie-down capability. 

The modifications will provide 

A sketch of the p:i?oposed 
The assembly room floor of the 

JUSTIFICAlEION : 
-7- 

For 1ni3n;g years, the present missile assembly building has been the 
only faci:Lity of the Jet Propulsion Iaboratory in which mechanical advanced 
developnent, structural testing, and assembly and checkout of miss:l.les and 
spacecrafl; have been accomplished. 
assembly fttc:Ility, the spacecraft final assembly and checkout activities 
which are  11076 accomplished in the missile assembly building will be3 trans- 
ferred inl;o %he new facility. 
conditions which have necessitated working outside and working in Eicattered 
locations, it w i l l  now be possible to modi* and equip %he existine missile 
assembly InLding into a structural test laboratory tailored to advanced 
component development and structural testing tasks. 

Upon completion of the new vehicle 

In addition to relieving the overcrowded 

COST ESTDICLTE : 
-e- 

Build.j.ng modifications............. ................... $96,500 

~ilit,ie:s..................., ......................... 28,500 ...................... Wti1.it.y connections.. $2,500 
Electrical power connections and substation 10,000 
Grad.in.g and paving ......................... 6,000 
Cooling tower and pipi ng................,... 5,000 
Relccation of existing utilities........... 5,000 

Structural test equipment and instrumentation.... ..... 125,000 
Design and engineering services....................... 12,000 

Total estimated cost.. ... $262.) 000 -.- 

cF6-lo 
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CONSTRUCW" - SCHEDULE: : 

Total estimated completion time.,.,.................. 19 mmths 
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JET PROPULSION LABORATORY 

FISCAL YEAR 1962 ESTIMATES 

MATERIALS RESEARCH LABORATORY 

DESCRIFTIOI? -- : 
This project w i l l  provide a 15,000 square foot laboratory building 

The labora- 
t o  house the f a c i l i t i e s  required t o  carry out supporting research and 
advanced dcm?lopent work on materials f o r  space vehicles. 
tory w i l l  be designed t o  accommodate precision equipment of the type 
needed t o  Eitttdy the behavior of materials a t  extremely high temperatures, 
such as th.c)se  encountered i n  rockets. 
ment fo r  the study of e f fec ts  of outer space environment upon materials 
and for  del-el.opment of special materials fo r  use i n  so l i a  state electronic 
components of' space vehicles. The building w i l l  contain some off ices  
fo r  the techn.ica1 personnel engaged i n  the above work and w i l l  be a i r  
conditioned.. A sketch of the proposed construction i s  shown on the follow- 
ing page. 

It will a l so  house special  eiauip- 

J U S T I F I C A T I O N  --. : 

The m t e r i a l s  research laboratory w i l l  house the personnel and the 
equipment .required by the mission assigned t o  the Jet F?rcqulsion Iabora- 
tory. 
als research g o u p  fo r  the last t en  years despite a marked growth i n  the  
work which it has been called on t o  do and a corresponding increase i n  
the number o f  people involved. 

The:re has been no important increase i n  work space fo r  the mtteri-  

The perfwmance of present day vehicles i s  l imited by the lack of 
knowledge o f  -the properties 
laboratories a r e  required t o  permit study of the mechanical, thermal, 
and gas r e w t i o n  properties of many different  materials at  3500-600C°F 
or higher. Tlie approach t o  a solution of these problems will be f r c~m 
the standpo.inl; of metallurgy and ceramics and a l so  &am t ha t  of so l ld  
state phys:~(:s. Development and tes t ing  of improved materials w i l l  tie 
carried out 011 many space vehicle components including rocket nozzles 
and other pi:opulsion components, fuel tanks and so l id  fuel rocket cases, 
and equipment t o  operate i n  the very high vacuum of outer space. 
of the  work: w i l l  be aimed a t  providing engineering data required t o  
design advmced types of space vehicles. 
planned fo r  the new laboratory will 
um, radiation, and par t ic les  found i n  space upon materials which may be 
used fo r  spacecraft. 
systems concern guidance and communications. 
laboratory t o  work towsrd the developent of so l id  state electronic 
devices which w i l l  permit considerable increases i n  sens i t iv i ty  and 
range, together with major decreases i n  weight and s ize  of space vehicle 
electronic 6evices and instruments f o r  interplanetary space exploratlon. 

of materials a t  very high temperatures. 

Brt 

A substankial part of the work 
deal with the e f fec ts  of high vocu- 

Some of the present l imitat ions i n  space vehicle 
It i s  planned i n  the new 





COST EST:U%!IE : 
-3- 

~ u i ~ ~ i n g  (15,000 square feet @ $26.75 
per square foot).  .................................. $401., 500 

~i:L.lties.....,.................................,. ... 32,500 
W,.iLity connections.. ...................... $4,000 
ELec-trical power connections and substation l7,OOO 
Gmding and paving. ........................ 5,500 
Co01:ing tower and piping.. ................. 6,000 

Inslzwaentation and control equipment......... ...... 
DesiQ3n and engineering services............~........ 

k ~ , O O O  
41., 000 

Total estimated cost... 

CONSTRUCT:[OIY -I SCHEDULF: : 

TokCL e s t i m t e d  completion time..................... 

$51:1, ooo -- 
19 mclnths 
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JET PROPULSION LABORATORY 

FISCAL YEAR 1962 ESTIMATES 

UTILITIES 

DESCRIPTION: - 

This project provides f o r  s i t e  preparation and for such u t i l i t i e s  as 
roads, sewer l ines ,  air  l i nes ,  water l i nes ,  and power l i n e s  required for 
the  new f a c i l i t i e s  being proposed i n  the  f i s c a l  year 1962 budget. 

JUSTIFICATION : -- 
Extensions t o  the  laboratory u t i l i t y  systems a r e  required t o  service 

those f a c i l i t i e s  being s i t e d  i n  areas  not presently serviced. 

COST ESTIMA'I': 
S i t e  :?reparation, building demolition, and relocat ion 
of u t i l i t i e s . . . . , . . . . . . . . . . . . . . .  ..................... 

Paving a:nd roads ...................................... 
A i r  1i:nei3...........................................,. 
Water liine~.............................,..........~~. 
Power d i  str ibut  ion .................................... 
Sewer .liiies.......................................... 
Storm (~Lrains.. ........................................ 
Substt~tion........................................... 
Water -:ank........................................... 
Design and engineering services... . . . . . . . , . , . . . . . . . . . .  

Total estimated cost..  . 

$23fl, 000 
50,000 
10,000 
20,000 

1oc~,ooo 
1c1,ooo 
35 , 000 

lOCl, 000 
1oc ,000 
L ' L  7" 000 

$&& 000 - 
CONSTRUCTION -- XXEDULE : 

Total  es4;imated completion time...................... 19 mcnths 



JET PROPULSION LABORATORY 

FISCAL YEAR 1962 ESTIMATES 

MICROWAVE AMTENNA RANGE 

DESCRIPTION :: -- 
It i s  proposed t o  construct a microwave darkroom or  anechoic chamber 

tha t  would allow "free space" measurements f'rom 1000 mc t o  50,000 lac. 
The chamlxr 
80 fee t  1 c q :  and will be l ined with a radio frequency absorbing material. 
The charher w i l l  allow very accurate measurements t o  be made on mol9el 
antennas mil f u l l  s i ze  f l i g h t  spacecraft. An erectable d i e l ec t r i c  rota- 
t o r  will 'he used t o  make measurements on f u l l  s i z e  Ranger/Centaur/Saturn 
type spacecraft mockups. 
and eleva,t,ion, and w i l l  be capable of handling a spacecraft of approxi- 
mately 2COO pounds. 
the en t i r e  6-ielectric antenna rotator,  both t o  service the ro ta tor  and t o  
protect tk.e tes t  antenna from storm damage. 
consist c'f' a. room with a sliding f ront  door and sliding roof. 
of the proposed in s t a l l a t ion  is  shown on the following page. 

w i l l  be approximately 30 f e e t  wide by 20 feet high by 

The ro ta tor  w i l l  have two axis  rotation, azimuth 

An elevator mechanism w i l l  be used t o  r a i se  and lower 

The protecting shel ter  w i l l  
A slcetch 

JUSTIFICA1!IC)N : 

A micrclwave darkroom i s  urgently needed t o  do antenna pat tern cal ibra-  
t i on  of f I.i@bt spacecraft i n  a controlled radio f2equency environment, 
and with very low r i s k  of handling damage t o  the  spacecraft. 
able tower w i l l  provide high accuracy pat tern range fac i l i t i es  fo r  t h e  
Ranger/Cer.ta.ur/ Saturn spacecraft antenna developent programs. 

The 13rect- 

Tower................................................ $60,000 
Anech.oic chamber l ining.  ............................. 100,000 
Ilydmulic equipment .................................. 55 , 000 

20,000 Design and engineering services...................... 

Total estimated cost.. . $235,000 

-- 
-I- -- 

CONSTRUCT1:OK -I SCHEDULE : 

Total estimated completion time..... ................. 19 months 
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JET PROPULSION LABORATORY 
flSCAL YEAR 1962 ESTIMATES 

MICROWAVE ANTENNA RANGE 
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NATION AEXONAU!l!ICS AND SPACE AIMINISTRATION 

FISCAL YEAR 1.962 ESTlMATES 

CONSTRUCTION OF FACILITIES - 1962 PROGRAM 

MARSRALL SPACE FLIGHT CENTER 

Ilocation plan 

Extension t o  engineering build-.lng............ 

Elxtension of primary utilities............... 
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MARSHALL SPACE FLIGHT CEEiJLcER 

FISCAL YEAR 1962 ESTIMAmS 

EXTENSION TO ENGINEEXING BUILDING 

This project provides fo r  the design and construction of an exten- 
sion t o  t,he existing engineering building. A sketch of the proposed ex- 
tension is shown on the  following page. 
ex is t ingbui ld ing  which i s  a concrete slab on grade, masonry walls and a 
flat, decl;,, concrete roof of pre-cast, pre-stressed members. The in te r ior  
f loor  f in i sh  will be asphalt t i l e ,  painted masonry w a l l s ,  w i t h  th? ex- 
posed pa.jnt*ed roof deck as a cei l ing.  The building w i l l  be  ais-con- 
ditioned and w i l l  have fluorescent l ight ing.  The scope of khe work w i l l  
include E .  relocation of Dodd Road, incidental  s i t e  work, and zonneetions 
t o  existjng u t i l i t i e s .  The relocation of Dodd Road is  required because 
locetion to t he  North o r  West would require excavation into a h i l l .  
Location l;o the  East would place the  building i n  a posit ion i n  which It 
would nct he protected by existing a r t i f i c i a l  b l a s t  barr iers ;  consider- 
able exce.va,tion and the  erection of a r t i f i c i a l  bar r ie rs  would be re- 
quired. 

The structure w i l l  match the  

JUSTIFICP.TI.ON : --- 
The Saturn t e s t  program will be grea t ly  expanded 'by the  time t h i s  

The mission requirements for enginex-ing building can be  constructed. 
planning and programming have increased t o  the  point t h a t  available of- 
f i c e  space has become badly overcrowded. 
uni t ,  section, and branch supervisors must share a 1.5- by 20-foot of f ice  
with as trany as  eight engineers, technicians, and clerks. Such con- 
gested wcrk areas are not conducive t o  the  creative thinking required of 
the  individuals involved. Some division personnel are now workinis i n  
inadequate f a c i l i t i e s  i n  the  t e s t  area. The technical personnel in 
charge of such f a c i l i t i e s  as the  Saturn dynamic test  f a e i l i t y  and the  
Saturn s ta t ic  t e s t  stand, should operate as an integrated organization 
w i t h  a maximum of efficiency i n  communication. 
ments placed an t h i s  organization by the  expanded e f fo r t  and by the  
creation of new t e s t  f a c i l i t i e s  w i l l  increase the  requirement, for  t h i s  
f a c i l i t y  t o  a c r i t i c a l  degree. 

In a number of  inst,ance;, 

The additional require- 

The s i t e  chosen i s  the only one combining the  features  of a 
compactly intlegrated arrangement of off ices  with the  safety requirement 
of remaining .within a blast-protected zone. 
volve extensive and cost ly  ear th  moving preparations, e i ther  for :l?ill, 
cut, o r  erection of new blast-protection barricades due t.0 the existing 
t e r r a in  2nd neighboring t e s t  stands. 

Any other location would in- 
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S i t e  .work and u t i l i t y  connections... . . . . . . . . . . . . , . . . . . .  $48,000 
Building (22,730 square f ee t  at  $18.00 per 

De;ign and engineering services ........................ 
square foot)  .......................................... 408,000 

54,000 

Total estimated cost. .... :/;510,000 

CONSTRUCTION -- SCHEMJLJ3: 

Total estimated completion time....................... If; months 



MARSHALT, SPACE FLIGHT CENTER 

FISCAL YEAR 1962 ESTIMATES 

EXTENSION To PRIMARY UTILITIES 

DESCRIPPION : --- 
This project provides fo r  extensions do primary u t i l i t i e s  arid r a d s  

systems neccessitated by the construction of new faci lLt ies .  !?he scope 
of work 

1. 

2. 

3- 

4. 

50 

6. 

includes : 

A new 1,200 pa i r  telephone cable from the telephone exchange on 
Redstone Arsenal t o  the Marshall Center, and the instaU.ation of 
a 600 pa i r  cable north along Rideout Road. A new cross-connect 
ci%b:Le w i l l  be c u t  i n  releasing enough cable pairs to seaviee 
new construction i n  the fabricat ion and assembly enginewing 
division area. 

Construction of new secondary roads. 

Ins ta l la t ion  of additional secondary feeder cables t o  provide 
adequate capacity t o  new construction areas and an increase i n  
the capacity of un i t  substations as required t o  provide for  in- 
creased loads. 

Instal la t ion of an additional f i l t e r  a t  the  potable water f i 1 t r a . -  
t.iori plant and the in s t a l l a t ion  of additional. potable arid 
indus t r ia l  water pipe t o  areas of new construction. 

Tlie ins ta l la t ion  of new and the replacement of exis t ing sewer 
pipe with U r g e r  sizes t o  areas of new construction. 

Tlie in s t a l l a t ion  of steam l i n e s  of increased capacity. 

The requested extensions t o  t h e  existing u t i l i t i e s  systems are r eqc i rd  
t o  adequirtely support new f a c i l i t i e s  approved i n  the f i s c a l  year 1961 budget, 
and reqiies7;ed i n  the f i s c a l  year 1962 budget e 
the exptasion of the primary e l ec t r i ca l  substation have been met by the u,se 
of fisc&L year 1961 funds. 

Ehergency reqiiirements far 

The number of telephone cables t o  the Marshall Center was inadequate 
Ins ta l la t icn  of the pr ior  t o  the t ransfer  of the f a c i l i t y  from the  Army. 

additiorlirl 1,200 pair cables w i l l  take care of present, delays i n  pl.acirag 
ca l l s  and w i l l  provide fo r  t h e  increased demands that w i l l  r esu l t  from t h e  
construc-;ion of new f a c i l i t i e s .  



The existing road net requires extensions and repairs t o  a l l ev ia t e  
congested. t r a f f i c  conditions and t o  carry heavier t r a f f i c  loads. 

Present transformer capacit ies and l i n e s  are not $adequate t o  meet the  
the loads t o  be connected. 
l i n e  w i l l  be added t o  the nitrogen booster battery, a 500 kva transformer 
will be a,dded t o  the s t a t i c  test  tower, and a 225 kva transformer wi.11 
be added tcl t e s t  c e l l  C. 

A 500 kva transformer and 600 feet of feeder 

1Xlrlng past summer periods, the water treatment plant has had t o  

During the peak demand, the desirable f i l t r a t i o n  r a t e  is ex- 
meet a peak demand rate of 4.8 mill ion gallons a day fo r  an eight hour 
period. 
ceeded. The addition of another f i l t e r  will a l l ev ia t e  th i s  deficiency. 

Sewer l i nes  w i l l  be extended northward along Rideout Road. 
f icat ions t o  the steam dis t r ibut ion system w i l l  be made t o  avoid exccs- 
sive pressure drop and additional l i nes  w i l l  be instal.led t o  perm.it 
connecticlns t o  new structures.  

Modi- 

COST ESTIMATE : --- 
Communications system.....+......... ................. @OO,OOO 
Electr ical  distribution.............................. 95,000 
Road construction................................*... 21 j ,000 
~wers............................................... 50,000 
Water system....... .................................. 100,000 
Steam lines......................................."..... 50,000 -- 

Total estimated cost. .. $420,000 
-I- 

CONSTRUC'I'ION SCHEDULE : 
-I 

Total estimated completion time..,............ ....... 12 months 



MARSHALL SPACE FLIGHT cEl!ECJB 

FISCAL YEAR 1962 ESTIMAmS 

EXPANSION O F  BLOCKHOUSE 

DESCRIFTTOd : --- 
!Ik:i;; p o j e c t  provides f o r  the  construction and iristrumentati,on of 

an sddixioii $0 the exis t ing blockhouse i n  the space vehicle t e s t  area. 
The s t r w t l x e  will include a p a r t i a l  basement housing the heatin@;, a is  
condition.i:ag, and e l ec t r i ca l  switchgear, rooms fo r  vibration transdu.cer 
calibra-t ion, instrumentation checkout and modification, record pr’epara- 
t i o n  and review, and parts storage. The first f loor  w i l l  house d i g i t a l  
data acqu.isition and processing equipment, oscillographs and osc:t.llograph 
processing equipment, vibration analysis, i n s t m e n t a t i o n  prograzunirig, 
and a v i s i t o r ’ s  viewing room. Approximately 350 instrumentation channels 
w i l l  be i.nstizlled. The second floor will provide fac : i l i t i es  fo r  the con- 
t r o l  f’unctions of the t e s t  stand operation, with the supporting :i:‘unctionam 
of control equipment checkout and modif ication, camera and helev:.isior! 
maintena.rice, and service, p r e p a t i o n ,  evaluation, and operating supp1ie:ii. 
Electr ical  and electronic connections t o  the various test  positions w i l l  
be thrcxgl?. @.xisting tunnel and cable duct banks. 

The Etructure w i l l  be constructed of reinforced concre’ke t o  match 
the  existing building and t o  meet safety requirements f o r  blast ? r ~ ’ t e ~ -  
t ion.  
stl’uct~;lbitl. slab f o r  the basement and acoustical  panels i n  the otlier 
f loors.  I b e  addition w i l l  be air-conditioned and w i l l  have fluorescent 
l ighting. 
P e e  ’ 

Floors w i l l  be asphalt t i l e .  The cei l ing w i l l  be exposed 

A. sketch of the proposed work is  presented on the following 

Upon conversion of the  Ebst side of the Jupi ter  s t a t i c  tes t  tower 
t o  S a t i r n  f i r s t - s tage  testing, it was found that a l l  available in s tm-  
mentation was required t o  meet minimum t e s t  programs fo r  this position. 
The sil;.ia-tion has seriously affected operation of other positioris served. 
by the ‘3lockhouse: the West s ide of the s t a t i c  test  iower, the Ilower 
plant -5lps.t stand, and the cold cal ibrat ion tes t  stand. While cer ta in  
types of instrumentation may be readi2y shif ted fran one pos i t ica  tJo 
an&he:r, ser ta in  fixed channels of information, by reason of their pe- 
cu l ia r  zpplication t o  a par t icu lar  tes t  position, cannot be charged wi th-  
out, inswr ing  serious delays. Major interference r e su l t s  with 1,he other 
t e s t  p3sitions which are a l so  used i n  the Saturn program. The :;itu.ation 
w i l l  wwsen when the dynamic t e s t  posit ion is activated ear ly  in 1961. 
The blockhouse i t s e l f  i s  very overcrowded as a growtli of approx:mately 
800 percent i n  instrumentation alone has been experienced since the 
building was original ly  bu i l t .  Storage, repair  and maintenance f’uc”,ioris 
have been displaced t o  provide every possible square foot  of sptce f o r  

CF7-8  
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instrumentst ion. 
t he  effect ive operation of t h i s  key f a c i l i t y .  

The proposed elqansion is  urgently required t o  permit 

COST ESTIYATE : --- 
S i t e  work and u t i l i t i e s .  ................................ 
Building construction (16,400 square f e e t  a t  $30.50 

$39,000 

per square foot) .  ...................................... 500,000 

Control. syst  em........................... ............... 72,000 
Extension of visual  and o r a l  warning and 

comiunication systems.. ................... $20,000 
Ccrttrol equipment, consoles, and racks..... 35 , 000 
Wcrk benches, and 1.aboratory equipment.. ... 12,000 
Cables, ducts, and t rays  ................... 5,000 

1nstzunien.tation system.. ........................ 
0:;ciLlograph groups.. ...................... 
Di6sit;al- data acquisit ion uni ts . .  ........... 
Vj.bratl.on analysis equipment. .............. 
Condfit ioning and t e s t  equipment. ........... 
Wo:rk benches and cabinets .................. 
Cttbles, t rays  , columns, and panels. ........ 
1m;tallat ion. .............................. 

........ 1,628,000 
3,oo , 000 
950,000 
1.45,ooo 
220,000 

4,000 
69,000 
40 , 000 

Desi,p and engineering services.. ........................ _.. 26 1, ooo 

Total estimated cost; ...... $?,;OO,OOO 

CONSTRUCPION -- SCHEDULF: : 

Tots1 estimated completion time.,....................... 15 months 

cF7 - 1.0 



MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1962 ESTIMATES 

LIQUID HYDROGEN FACILITY 

DESCRIFTl ON : -- 
This project provides fo r  the construction of a f a c i l i t y  i n  wlich 

small liquie. hydrogen f'ueled power plants  may be s t a t i c  tested and 
where other features of l iqu id  hydrogen propulsion systems may a l so  be 
tested.  As indicated i n  the sketch on the  following page, t h e  f a c i l i t y  
w i l l  consi.st, of an H-shaped concrete structure,  the outside of one end 
of which i r i l . 1  be used for  engine tes t ing .  
position, a concrete pad fo r  supporting a water-cooled diffuser,  and a 
s tem ejector  w i l l  be provided. 
t e s t  hard.iwr*e w i l l  be constructed at  the opposite end o f  the  H 
strucdxre. 
Other facLl.j.ties w i l l  include a small instrumentation termination 
room; a s1;ea.m accumulator; a 600 square foot prefabricated type sup- 
port  buil.tlirlg housing control and special  power equipment; a boiler;  
a workshop for the mechanical crews; and a small contrcd building con- 
nected t o  the posit ion with a cable duct. 
i n  the ex.st;ing components tes t  laboratory t o  house add.itiona1 instru-  
mentation recorders. 

A covered engine mounting 

A concrete pad for mounting special 

Liquid hydrogen and l iqu id  oxygen tanks w i l l  be provided. 

A modification is required 

JUSTIFICI~ICION : --- 
The Marshall Space Flight Center has been assigned. t he  mission, 

as par t  o:? 1;he Saturn space vehicle program, for  the technical suser- 
vision of contractor e f fo r t s  involving l iqu id  hydrogen fueled proyz..l- 
sion sysl;cm3. The responsibi l i ty  fo r  successfully performing t l l i s  
mission requires the availability of an in-house capabili ty for  cl eck- 
ing The inirk of the  contractors i n  order independently t o  evaI.ucl,tv t1-c 
performance of t h e i r  engines. Such a f a c i l i t y  i s  a l s o  required as  a 
back-up pos.ition i n  case of a catastrophe tha t  reuders the contractors ' 
back-yard f a c i l i t i e s  inoperable, and t o  provide capabili ty for inde- 
pendently expl-oring means of correcting weak spots i n  the engine. Since 
the work vi.Ll largely involve components, it is proposed t o  construct 
the faci:LiQr adjacent t o  the exis t ing components test  laboratory. 

S i te  wc~rk. . . . . . , . . . .  .................................. $80, 000 
1oc:1, 000 Exterior u t i l i t i e s  .................................... 
100,000 Con:;.trucl;ion of stand. ................................ 

fie11 tiLnks, LOX tanks, and piping.. ................... 200,000 
8(:~,000 Stem system .......................................... 

Trai ler  shed (1,200 square feet Q $6.24 per 
sq'xmi3 foot).  ........................................ 7,500 
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Equi,pment for stand........ .......................... 
Control building (400 square feet 42 $32.50 per 
square foot).. ... .... ....... ....... ........... ... ... 
Duct bank....................................,....... 
Modification of components test laborato ry........... 
Control system ....................................... 
Instrumentation...................................... 
Digital data system .................................. 
Design and engineering services...................... 

Total estimated cost... 

CONSTRUCT1 -I ON SCHEDULE : 

Total estimated completion time...................... 17 moiiths 



MARSHALL SPACE FLIGHT CElvTER 

FISCAL m 1962 ESTIMATES 

HIGH-VACUUM TEST FACILITY 

DESCRIFT I O N  : 

The corist,ru.ction proposed under t h i s  project will provide a research 
f a c i l i t y  t o  study base heating problems, spa t i a l  a t t i t ude  control nozzles, 
and upper stage vernier problems, and a f a c i l i t y  t o  tes t  materials and 
components under simulated high a l t i t ude  and space environments. The 
f a c i l i t y  w i  1-11 provide a capabi l i ty  of producing pressure a l t i t udes  o f  
from 10-5 t o  1.0-9 millimeter of mercury (mm Hg) which i s  equivalent t o  
80 t o  300 miles of a l t i tude .  
w i l l  inc1ud.e : 

The project (see sketch on following page) 

1. %.et main vacuum chamber which w i l l  have a volume of about 4,000 
crh lc !  fee t .  
ccmibined mechanical and cryopumping. Down t o  a pressure of 
1 nun & (0 mm Hg = absolute vacuum), t he  mechanical pump i s  
sttperior and w i l l  be used f o r  rough pumping. 
U E , : . ~ ;  helium as a working gas, w i l l  provide addi t ional  pumg- 
i r g  dotin t o  t he  1017 pressure of 1 x 10-9 nm Hg. 
c ryopr~p  pumps by freezing out the gas molecules on a 20' K 
(20" C above absolute zero or -253O C )  cold suii$;ace, an ex- 
tension of the  vacuum t o  a pressure of 1 x 10- 
mi IIg (400 t o  500 miles a l t i t ude )  appears feasible  i f  the 
v~.(:imn chamber i s  purged of cer ta in  noncondensables pr ior  t o  
puripj.ng;. 
g a t ;  . 

Low pressures w i l l  be obtained thrcugh the use of 

The cryopump 

Since the  

o r  1 x 

Nitrogen or carbon dioxide can be used. as a purging 

2. A 11,650 square foot air-conditioned building t o  house engineer- 
ing and. technical personnel. 
ckmmber, several smaller chambers will be incorporated i n  which 
sni~i.E- component t e s t s  can be performed simultaneously. 
visions wi l l  a l so  be incorporated fo r  sitnulatin@; the  solar  
r e d i s t  ion spectrum a t  corresponding a l t i tudes .  
st.i.uc:ti.on w i l l  be s t ruc tura l  concrete frame w i t h .  masonry wells 
and par t  it ions. 

In  addition t o  the main vacuum 

Prc- 

Building ccn- 

JUSTIFICAT ]:ON -I : 

In coruiecti.on with the  launch missions assigned t o  the Marshall 
Center, m a r l y  problems must be investigated under simulated high a l t l t u d e  and. 
space envirormients. 
a r e  v i t a l  t;o %he completion of t he  Marshall missions: 

Some examples of application a r e  l i s t ed ,  a l l  of which 



MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1962 ESTIMATES 

HIGH-VACUUM TEST FACILITY- 
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Base heating caused by rocket exhaust j e t s :  
problem occurs i n  f l i g h t  due t o  the  action of the  rocket exhaust 
j e t .  A t  a suf f ic ien t ly  high a l t i tude ,  the  mushrooming ef fec t  la? 
the  exhaust j e t  r e su l t s  i n  some of the  high-temperature gases be- 
ing directed back toi~ards  the  base of the vehicle. This causes 
burnirg of s t ruc tura l  members and the  m a l m c t i o n  of components 
i n  t h e  engine compartment due t o  abnormally high temperatures. 
The protlem i s  very complex and i s  aggravated when interference 

tletween adjoining jets of a clustered array of  rocket 
engines. The e f fec ts  can only be studied by subjecting scale 
models t.o an almost ident ica l  f l i g h t  environment. 
vestigation depends on establishing multiple j e t  pa.tterns under 
vacuum conditions of suf f ic ien t  duration t o  permit the  measure - 
nient of base flow and base heating information. 

A severe base heating --- 

Such an in- 

--- Spat ia l  a t t i t ude  control nozzles and upper stage vernier: Inzect- 
ing pqy!-oa.ds in to  o r b i t a l  or spa t i a l  t r a j ec to r i e s  places very 
severe I*eq-uirements on guidance and control systems. For exmple, 
the  pi-oper orientation and alignment of stages and payloads dwing 
coast, periods will be accomplished by the use of s n l a l l  a t t i t u d e  
control nozzles and upper stage verniers.  The nozzles require 
very (:ai-ef'ul design i n  order t h a t  the thrus t  levels  can be ac- 
cxrately predicted. Since they must operate i n  t h e  near-vacutm 
envimorornerit of space, it is therefore necessary tha t  proper l o w  
pressiire simulation be provided and maintained for  a suff ic ient  
period of time t o  allow caref'ul measurements of th rus t  and jet, 
flow :?a:terns. 

I4atei:ia:Ls and component testing;: 
compo:nemts, the solar  radiation spectrum must be simulated i n  ad- 

For the study of materials and --- 
d i t i o i  t o  pressure simulation. 
:rent.Ly cmailable t o  determine th i s  radiation spectrum up t o  the 
limits !of pressure simulation. 
simulsted environment since the effect  of solar radiation on 
materials i s  not adequately understood at  present. 

"here a r e  suf f ic ien t  data cur- 

Tests must be conducted under t h i s  

All I2f the t e s t s  mentioned above a r e  of current and future  in te res t  
fo r  missions assigned t o  the  Marshall Center. 
i n  a f a c i l i t y  .ihich has a high pumping rate a t  low pressures i n  order t o  
maintain constant t e s t ing  conditions. Investigation has shown tha-; the 
cryopumping technique can meet t h i s  requirement. 
will provide solar radiation simulation. 

The t e s t s  must be conducted 

Commercial sun lunps 

c~7-16 



COST ESTIWATE: --. : 

BuiId.j.ng (4,650 square f ee t  at $20.20 per square foot).  
Helium c:ryoputnp........................................ 
Mecha.rtic:al. roughing pump.. ............................. 
Vacurni c!hambers........................................ 
Auxi1.iar.y equipment.................................... 
Instr~rm€:ntation........................................ 
Design and. engineering services........................ 

Total estimated cost..... 

$94,000 
26'7 , ooo 
25 ooo 

1213,000 
45,000 
10~3,0(30 
- 50,000 

CONSTRUCT1:ON -I SCHEDULE : 

Total- e:;tlmated completion time ........................ l2 months 



MARSHALL SPACE FLIGHT CEi?JTER 

FISCAL YEAR 1962 ESTIMATES 

TECHNICAL SERVICES FACILITY 

DESCRIP”0lN : 

This, project provides fo r  the construction of a f a c i l i t y  that w i l l  
house the shops required fo r  the mintenance of the  Marsha,ll Spat,? 
Flight Cknt4er. 
The scope of work includes: 

A sketch of the f a c i l i t y  i s  shown on the following page. 

1. A maintenance building with sheet metal, millwright, wellsing, 
artd machine shops, and shop space for  carpentry, plumbin,%, sir 
conditioner repa,ir, e l ec t r i ca l  and instrument repair ,  and for 
roads  and grounds maintenance. 
artd clean up room fo r  workmen w i l l  also be provided. 
section will be constructed of concrete frame and masonry exte- 
r i o r  walls and w i l l  be air-conditioned. The shop section w L l l  
be constructed of s t ruc tura l  s t e e l  columns w i t h  corrugated 
cement asbestos siding and s t e e l  bar j o i s t s  supporting a 
built-up roof. 

A i’ew off ices  and a locker 
The off ice  

2. A paint shop and storage building w i t h  a circulat ing water  
system fo r  removing paint fumes from the spray paint booth 
area. Space w i l l  be provided f o r  the storage of paint and 
:piinter’s equipment. 
concrete frame and masonry walls. 

The building w i l l  be co’nstructed with a 

3. A pre-fabricated metal building f o r  the storatge of construc- 
.ti.on materials, and sheet metal, plumbing, an.d e l e c t r i c a l  
supplies 

4. An open equipment shed f o r  the inspection and! servicing of 
construction equipment such as motor cranes, graders, and 
’bulldozers. The shed will be constructed of concrete frame 
wfith s t e e l  bar cjoists supporting a built-up roof. 

5 .  Site  improvements including a parking area, a. fenced open 
storage material yard, and u t i l i t i e s .  

JUSTIFICAT .ION : --- 
Wi1;li ;;he t ransfer  of the Marshall Center t o  the HASA, maintenance 

services previously provided by the Post Ehgineer of Hedstone Ars8ena,l 
became the responsibil i ty of Marshall Center. 
been established and charged with responsibil i ty for  +;he followirlg 
p lm% mct in-tenance services : 

A maintenance brarich has 

1. Nxintenance of buildings, structures,  and equipment. 
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2 .  Modifications t o  buildings and structures.  

3 .  Maintenance of grounds and maintenance and repair of secoi~daxy 
roads and miscellaneous surfaced areas. 

4. Custodial services and refuse handling. 

5. Insect and rodent cont;rol. 

The naintenance branch has a complement of 250 employees. Th? pro- 
posed. f a c i l i t y  w i l l  provide the permanent shops, administrative ar'?as, 
and storage f a c i l i t i e s  fo r  the branch. 

With .  the exception of two small buildings of l e s s  than 4,000 square 

A t  present, most of maintenance operations are 
f ee t  i n  are8., none of t he  plant maintenance f a c i l i t i e s  were transflerred 
t o  the NP,:iA by the Army. 
still. carried on within Army shops which must be vacated as soon a s  
posslble by the  terms of the Army-WLSA t ransfer  agreement. 
rary solul;ion, the service functions w i l l  be relocated within various 
NASA buildirigs as the ava i lab i l i ty  of space permits. 
i t y  w i l l  1)ermi.t the  consolidation of the widely scattered operations 
in to  an sttiequate and ef f ic ien t  central  operation capable of meeting 
the servfxe requirements of the Center. 

As a tempo- 

The proposed f a z i l -  

COST EST:UJIA!CE :: 
-I- 

Si te  preparation and u t i l i t y  connections. ............. $120,000 

@ $15.25 per square foot)  ............................ 4c 3r 000 

@ $16.50 per square foot) .  ........................... t,6,000 

pe:r s t p a r e  foot) .  ..................................... 11.0, 000 

sqdsse foot)  .......................................... 42,00(> 
06, ooo 

Maiute~mr~e  building (26,400 square feet 

h i n t  shop and storage building (4,000 square feet; 

sto:mge building (5,000 square f ee t  @ $8.00 

Equipment shed (7,000 square feet @ $6.00 per 

Design and engineering services....................... 

87';7,000 -.- Total estimated cost. . e 

CONSTRUCS'IClN -- SCI-IEDULE : 

Total. estimated completion t ime. .  ..................... 15 iaonths 



MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1962 ESTIMATES 

LOAD TEST ANNM: 

DESCRIFTI0:Y : -- 
'It i s  proposed t o  construct a 17,600 square foot  addition t o  tbe  s t r u c -  

tural test; lixboratory fo r  load tes t ing  of the fill s ize  Saturn first 
stage ( s-:L) stixcture.  

The :proposed annex w i l l  provide the  means for  tes t ing  the present 
Saturn S- 1 structure,  and w i l l  a l so  accommodate expected modificat:i.ons 
and advanmnents. 

The 'building for the  load t e s t  annex w i l l  consist of a high bciy ex- 
tension of  13,530 square feet t o  the present f a c i l i t y ,  which w i l l  be 110 
f e e t  long, 123 f ee t  wide, and 140 f e e t  high. 
f ee t  w i l l  p a ra l l e l  the length of the  high bay and w i l l  be 110 f e e t  long, 
37 fee t  wide, and 20 fee t  high. The t o t a l  s i ze  of the  extension w i l l  be 
17,600 square feet .  
s t e e l  fratre with corrugated cement asbestos siding. Reinforced coiicrete 
f loors  with instrumentation tunnels w i l l  be provided t o  accept t e s t  loads 
up t o  lO,COO,OOO pounds. 
and w i l l  pot require special  foundations. 
ing i s  shcwn on the  following page. 

A low bay of 4,070 square 

Construction of the high bay will 'be structurctl 

The low bay area w i l l  be constructed of masonry, 
A sketch of the proposed build- 

The proposed f a c i l i t y  w i l l  not include of f ice  o r  administratire space 
since adecu8.te f a c i l i t i e s  are available i n  the  adjoining building. 
Special gcwer, wiring and instrumentation controls w i l l  be provide(3 for 
running test ,s  on the main t e s t  f loor  and for  monitoring i n  the  low bay area. 
Heating f c ) r  both areas and a i r  conditioning only i n  the  low bay instnunenta- 
t i o n  area. w i l l  be provided. 

The primary piece of equipment f o r  the annex w i l l  consist of a f ree  
standing !.0,000,00O-pound capacity s t a t i c  test  tower of s t ruc tura l  s tee l ,  
80 f ee t  w.de by 80 f e e t  deep by 110 f e e t  high. 
of equipment; w i l l  be a 100-ton overhead crane t o  handle a rull length 
booster ~uid place it i n  the  s t a t i c  tower. The crane w i l l  have a 120- 
foot height under the  hook. 

The second major piece 

Although the  majority of miscellaneous t e s t  and measuring eqv ipment 
w i l l  be niztdc? available from existing stocks, some additional itemf such as8 
hydraulic c:yli.nders and recording instrumentation w i l l  be requiree.. 

To dequx te ly  load launch vehicles undergoing engineering f l i g h t  tests, 
it i s  ne(:l3s;jary t o  apply complete launch, hold-down, rebound, f l i gh t ,  and 

c v -  21 
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engine cutoff loads t o  full scale structures.  The t e s t  f a c i l f t y  mcst be 
capable of' loading the  vehicle well beyond the levels  expected i n  f l i g h t  
i n  order t o  determine safety factors .  
l imited t o  less than t h i s  introduces areas of doubt since: empirical data 
a re  not ami:Lable f o r  vehicles of the  S a t k n  and larger  classes.  

A loads tes t  program which i s  

'The f::si:;ting f a c i l i t y  a t  the  Marshall Center f o r  the  tes t ing  end 
verificat:ion of vehicle structures was primarily designed f o r  the 
Jupi te r  s:f;tc?mm,. 
magnitude of s t ruc tura l  loads increased tenfold and physical s ize  in- 
creased maiy times * The existing f a c i l i t y  can accommodELte t e s t  specimens 
of only 40 feel; i n  length, and can handle loads of only 3,OOO,OOO pounds. 
Because of height limits, only short sections can be tes ted.  
3,000,000 p o r n t i  load l i m i t  w i l l  not permit adequate t e s t ing  of the  Satwn 
vehicle a t  a l l  f l i g h t  conditions. 
imposing -the required s t resses  on the Saturn vehicle ex is t  elsewhere i n  
Governmen-t o r  i n  industry. 

With the  advent of the  Saturn vehicle program, the, 

Also, the 

No s t a t i c  t e s t  faci1:it.y capable of 

The limitations of the  existing load test  f a c i l i t i e s  have resulted 
i n  only limited t e s t  information being available t o  the Saturn des:-gners. 
A s  a result, of the tes t  data being obtained from short sections instead 
of f u l l  scale t e s t  specimens, the  designers are inclined t o  use hi(;her 
safety factors.  
vehicles 'become overdesigned and consequently heavier than required. 

This r e su l t s  i n  a decrease i n  mission capabi l i ty  :is the  

The fac t  tha t  some Saturn f l i g h t s  w i l l  have been completed pr ior  t o  
the  time the proposed load t e s t  annex can be ready fo r  use does nol; detract  
from the  need for the  f ac i l i t y .  
subject the airframe t o  the  higher loads and bending moments which w i l l  be 
experienced on l a t e r  f l igh ts .  
t o  subject the full scale Saturn t o  the higher loads andbending mC3ments 
i n  order t o  ver i fy  the s t ruc tura l  i n t eg r i ty  of the vehicle and enai3le 
e i ther  over -  o r  under-design t o  be corrected before the  vehicle i s  flown 
under these more demanding conditions. 

Early f l i g h t s  of the  Saturn w i l l  :lot 

The proposed load t e s t  annex i s  req-iired 

COST ESTIbIA'I'E : --- 
Building cost (17,600 square feet a t  $42.20 per 

sqv.E.re foot) .  $743>000 
Pavi.rtg, grading and drainage....... .................... 30,000 
Power, wiring and instrumentation controls............. 400,000 
Load. tower............................................. 300,000 

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

Crarlc?.................................................. 120 , 000 

Design and engineering services........................ - 60 , 000 
Hydmiulic cylinders and recording instrumentation...... 50 j 000 

Total estimated cost,. .... $1,703,000 7, 

C0NSTRUCT:COIJ -- SCHEDUTS : 

TotrLL estimated completion time.. ...................... 1 4  months 



WSKALZ,  SPACE FLIGHT CENTER 

F I S W  YEAR 1962 ESTIMATES 

LOX STORAGE FOR POWER PLANT TEST S E  

DESCRIFT -- ION : 

l iquid oxygen storage tanks, between the  power plant test stand mid 
the bloclcbouse. The tanks w i l l  be mounted i n  a concrete p i t ,  complete 
with ass1xiated piping and pumping equipment t o  provide the necesdiary 
supply of oxidizer t o  the t e s t  stand. 
hardstand and railroad spur t rack t o  f a c i l i t a t e  recharging the storage 
tanks. 
ing page. 

It is proposed t o  i n s t a l l  two, 28,000-gallon, vacuum-insulat,ed 

The project wiLL include a, 

.4 sketch of the proposed in s t a l l a t ion  is  shown on %he folj.ow- 

JUSTIFICATION: --- 

stage research and development program. 
a l l  eight H - l  engines a re  checked, fired, and calibrated pr ior  t o  
clustering. 
level .  ) 
ut i l iza t ion  of two small portable tanks, belonging t o  -the U. S. 
sup2lement;ed 'by trailers as needed t o  meet required t e s t  frequenc:,es 
This present (operation i s  costly and inef f ic ien t  because the rolling 
stock must; a l so  service other t e s t  positions, thus incurring scheduling 
and timing d i f f i cu l t i e s .  
Army w i l l  create an even greater l og i s t i ca l  problem of relyir'g so:ieLv 
on the USE! of t r a i l e r s  f o r  the l iquid oxygen supply. 

The power plant t e s t  stand plays a v i t a l  ro le  i n  -the Saturn :'irsd 
It i s  the posit ion a t  wh:.ch 

(The H-1 engine produces 188,000 pounds of th rus t  a t  sea 
Liquid oxygen requirements are presently being met by the 

Recall of the portable tanks by the IJ. ;L 

The proposed permanent storage f a c i l i t y  will reduice operating costs 
and safety hazards i n  tha t  the  use of hoses and special  couplings w i l l  
be elimirated; the  required number of service personnel w i l l  be rieducefi; 
l iquid oxygen losses w i l l  be reduced; recovery of unused quant i t ies  of 
l iqu id  oxygen w i l l  be made possible; and the 
a means clf containing an accidental  spil lage.  
dissipate t h i s  spillage. 
presentla available. 

p i t  location w i l l  p:Povide 
A deluge system w i L 1  

This is an important safety feature not 

Util.itAes and s i te  work............................. $k3,000 
'bra) I r ~ x  tanks installed............................. 22 I, 000 
Coc.c:rete p i t  and piping system. ..................... 26 7, ooc 
Desjgn and engineering services..................... 65,000 

. $60 3,000 Total estimated cost.. - 
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C0NSTRUCIC:IOIX -- SCREDULF: : 

Tota:L estimated completion time.. . .. . . .. .. .. . .... .#. . 17 mor;.ths 



MARSHALL SPACE FLIGHT iZBl?EB 

FISCAL YEAR 1962 ES'JXMATES 

A C C E W I O N  OF TKE SATURN STATIC TEST FACTLI!FY 

DESCRUEWfB3N: -- 
This project w i l l  provide additional funds t o  allow activatio.;i of the 

Saturn S t a t i c  Test Fac i l i ty  i n  24 months, from finalizahion of criberia, so 
as t o  achieve an operational date o f  December 1962. As original ly  approved 
i n  the  f i s c a l  year 1961 budget i n  the  amount of $10,80O,OOO, construction 
time for  t h i s  f a c i l i t y  was estimated at  30 months. Am additional s ix  months 
was estima.ted for  ins ta l la t ion  of loca l ly  manufactured tailor-made items 
t o  su i t  t k t e  individual configurations of the vehicle t o  be tested. 
items a re  t k t e  flame deflector, missile adaption hardware, and the  f i re  
fighting syE:tems. 
activation of 36 months. 
perioa w j . 2  be accomplished as follows: 

These 

This schedule represented a t o t a l  elapsed time t o  
The compression of t h i s  schedule in to  a 24-month 

accelerating engineering design: This will be ac- 
comp:Li::hed by premium payment t o  the  archi tect  engineering firm 
f o r  expediting design e f for t  and labor force augmentation. 

J By expediting the f a c i l i t y  construction and %he i n s t a l h -  
--- t i on  OP instrumentation and controls: 
by ';:ne use of extra s h i f t s  and o v e r t h e  premium pay; a premium 
f o r  ]no-oilization of the  maximwn of exbra usable equipment; the 
use Df specialized handling equipment, such as conveyors and 
aSSl3nbly l ines;  providing extra heating and weather protection 
reqdired for  multi-shift operation; and by providing for access 
roc&, special  loading, unloading, and storage areas t o  expedite 
transportation of materials t o  place of use. 

This ~ l l l  ?)e accomplidied 

B editing the  delivery of materials and equipment in- - 
--I volvi;;: %e special  ordering, handling, and shipping of 
materials and equipment; the buying of smal l  l o t  quantit ies,  due 
t o  Imge lot unavailability, of items, such as, steel shapes, 
speci8.l e l e c t r i c a l  equipment, high-pressure pipe, valves, fittings, 
and. anchoring devices f o r  pipes and conduits; and the evaluation and 
prccwement of sui table  but different materials and equipment than 
th8-t; specified by contract due t o  earlier availa7Clility. 

13y contracting f o r  labor and materials for  spec ia l l  
tai:Loi:ed --- components and equipment or iginal ly  planned f or'in- 
--I house fabrication using materials stock t o  be procured i n  tk;e  - 

--- d-.r 1963: Departure from the or ig ina l  plan i n  t h i s  
caw i s  now necessary by reason of the  f a c t  that the workload 
a t  *the Marshall Center prohibits the  use of in-house labor f o r  

cF7-27 



t h i s  work at  the  present time and i n  the  projected fkture.  
Conlzacting f o r  t h i s  work w i l l  permit i n s t a l l a t ion  of t h i s  
equYipmtmt t o  begin four months earlier than or ig ina l ly  
planned. 

JUST IFICIYC ION : --- 
A t  %lie present time only a single facili-ty ex is t s  t ha t  i s  capable 

of tes t ing  the first stage of the  Saturn launch vehicle!. 
ing will ]m)vi.de f o r  a second such tes t  stand t h a t  will. be operatlonal 
i n  Decmbt?r 1963. Operating with only the  existing Saturn t e s t  stand 
currently r e su l t s  i n  frequent delays i n  vehicle development. To &up- 
port the  (3oIitI.nued development of the  Saturn first stage, the  present 
t e s t  staritl :is required continuously f o r  R&D tests. However, each 
time a fl-iglit vehicle i s  tested,  t he  R&D t e s t ing  is  int,errupted f e r  a 
period of' approximately I 2  weeks. This delay is  incurred by the  time 
required 1;o remove the  R&D vehicle; t o  erect ,  checkout and test  t h e  
f l i g h t  vehicle; and t o  re turn the  R&D vehicle t o  the  stand and prepare 
it f o r  continued tes t ing.  

Present f tad-  

Although t h i s  technique of operation is  cost ly  and time consuming 
and intrc)tlucec periodic delays i n  the  development program, a f ac t c r  of 
far greater  concern i s  the  poss ib i l i t y  of a major accident on the t e s t  
stand. 
t o  a comp:Let;e ha l t  fo r  a period of several  months t o  a year while the 
stand WBEi being rebui l t .  
avoid the  poss ib i l i t y  of such a prolonged and catastrophic delay i n  
the  deve3.opnierit of Saturn, a program that i s  of major n.ationa1 imFortance. 

Should such an accident occur, the  Saturn program would ccme 

It i s  imperative tha t  every s tep be taken t o  

A l l  poc;sible e f fo r t  must therefore be made t o  accelerate a t  the 
fastest possible rate the construction of the  second Satturn s t a t i c  t e s t  
f a c i l i t y  at  the Marshall Center. It is  therefore urgen.t t ha t  these ad- 
d i t iona l  construction funds be made available t o  bring in to  operation 
a t  the eai*li.est possible date the  second test  stand so tha t  the un- 
interrupted progress of the Saturn vehicle development program can be 
insured. 

Acca:_emting engineering design.. .................... 
Expediting f a c i l i t y  construction and the  in s t a l l a t ion  

of hstrumentation and controls............... ...... 
Clonstruction.. ......................... $350,000 
7iist;rumentation and controls.. ......... 450,000 

ExpeC1it;in.g the  delivery of materials and equipment. .. 
C!onstruction materials.. ............... 450,000 

ant1 reaterials.. ....................... 550,000 
1:nsf;rumentat ion and control equipment 

$100,000 

800,ooo 

1,000,000 

m7-28 
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Contrscting for components or ig ina l ly  planned f o r  
local  manflacture.. * . . . . . . . . . . . . . . *. . . + $~,:LOO,OOO 

Bxpedited Contxact Effort 
Iabor Matierials’ 

Total  
7 

Esti~nate $st*te 

Flame deflector. $725,000 $380,000 $1,105,000 
Missile adaption 

Fire fighting 
hflrdware.. . . 425,000 320,000 745 , 000 
equipment. . . * 150,000 loo, OOO 250, 000 - 

Total estimated cost............ $4,000,000 

The cos t  breakdown Includes est-tes for increased contractor costs 
f o r  supervision and contrmt management. 

COMSTRUCTION -- SCZEDULEl: 

Total estimated cmplet ian time (accelerated). . . 24 months 



NATIONAL AERONAUTICS AND SPACE AaMINISTRATION 

FISCAL YEAR 1962 ESTIMATES 

CoI"RUCTION OF FACILITIES - 1962 PROGRAM - 

ATLANTIC MISSILE RANGE 

CF8-2 

CF8-3 

CF8 -14 

CF8-17 

c~8-20  

c~8-22  

c~8-25  

c~8-29  

CF8-32 

CF8 -38 

Location plan 

Completion of Saturn launch complex No. 37... 

Central shop and maintenance facility........ 

Spacecraft facility.......................... 

E:xtension of assenibly buildi~... . . . . . . . . . . . .  

Idquid hydrogen system fo r  Saturn launch 
complex No. 34.. ........................... 

Hbdifications t o  Saturn launch complex No. 34 

Saturn barge No. 2. ........................... 
Modifications t o  launch complex No. 36. ...... 
Modifications t o  Saturn launch complex No. 37 

2,800, 000 

2,8130,000 

600,000 

18,800,000 

11,0~0,O00 
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ATLANTIC MISSILE RANGE 
FISCAL YEAR 19162 ESTIMATES 

LOCAT101N PLAN 

CAPE PLAN 

I. COMPLETION OF SATURN LAUNCH COMPLEX NO. 37 
2. CENTRAL SHOP AND MAINTENANCE FACl L I T Y  
3. SPACECRAFT FACILIITY 
4. E X T E N S I O N  C)F ASSEMBLY BUILDING 
5. LIQUID HYDROGEN SYSTEM FOR SATURN LAUNCH COMPLEX NO. 34 
6. MODIFICATIONS T O  SATURN L A U N C H  C O M P L E X  NO. 34 

7. MODIFICATIONS T O  SATURN L A U N C H  C O M P L E X  NO. 37 
8. MODIFICATIONS T O  L A U N C H  C O M P L E X  NO. 36 
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ATLANTIC MISSILE RANGE 
FISCAL YEAR 1962 ESTIMATES 

LOCATION PLAN 

CAPE PLAN 

UNCH COMPLEX NO. 37 
INANCE IFACl L l T Y  

IU I LDI NG 
OR SATURN LAUNCH COMPLEX NO. 34 

LAUNCH COMPLEX NO. 34 

LAUNCH COMPLEX NO. 37 
COMPLEIX NO. 36 

1 
0 5 IO 

SCALE: 1000 FEET 



ATLANTIC M I S S I L E  RA"GE 

FISCAL YEAR 1962 ESTIMATES 

COMPLETION OF SATURN LAUNCH C W U X  NO* '37 

D E S C R I P f I O N :  -- 
Funds  a r e  requested i n  t h i s  project  t o  complete the constsuc1;ion of 

Saturn l.zunch complex No. 37 f o r  which i n i t i a l  funding was provided i n  
the f i s c s l  year 1961 budget. 
major camponents a r e  shown on the  following seven pages. 

Sketches of the  complex and some of i t s  

J U S T I F I C A T I O N :  --- 
The i n i t i a l  funding fo r  construction of Saturn launch ~ a m p l e , ~  No.  37 

i n  the 1561 budget provides fo r  construction of the  complete basi: s t ruc-  
tu re  and f e r  the procurement and in s t a l l a t ion  of cer ta in  long lead time 
items necessary fo r  use of the complex i n  launching the S-1 ve r s i ln  of 
the Saturn vehicle.  Funds a r e  requested i n  t h i s  project  to complete the  
procurement and in s t a l l a t ion  of items f o r  the  S-1 version, and t o  permit 
the addi t icna l  construction and equipment necessary f o r  the  use of the  ~ 0 . 3 1 -  

plex i n  1aL.nching the C-1 version of the Saturn vehicle.  Funding for  the 
l iqu id  hydrogen system f o r  complex No. 37 was provided i n  the f iszal  year 
1961 as Cdscussed i n  the  project  write-up on page CF~-22. 

The funds requested i n  t h i s  project; w i l l  provide f o r  the following 
items : 

--I Rartge u t i l i t i e s :  f i t ens ions  of the  underground water, sewage, 
power, and communication l i n e s  a r e  required t o  the  junction 
point outside the  new operations support building;. 

--- Hi&pressure gas system: The basic  f a c i l i t y  for supplying 
hipJi-pressure gas was funded i n  the 1961 budget. The funds 
requested i n  t h i s  project  will provide f o r  expansion of the 
fac!:.l:-t,y t o  handle C - 1  upper stage pressurization repropellant 
tanlcs, and actuate  pneumatic controls.  

--- Instrumentation : 
merit is required i n  the  blockhouse and i n  other f a c i l i t i e s  i n  
the launch complex, and f o r  remotely located inst,rmentatiori 
sil;c?s Ground-based measuring, telemetry, and f l i g h t  safety 
equ iproent, and equipment needed t o  extend range %racking c a p -  
bi:-it:ies associated with launch must be provided. 

Electronic, e l ec t r i ca l ,  and mec:hanical equip- 

-a- Fro-pellant tanks and l i nes :  
insta:lled t o  the launch complex, including a cryogenic system 

Propellant tanks and l i n e s  w i l l .  be 

for  l i qu id  oxygen. 
a r c  required. 

Additional storage and pumping capaci t ies  
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Elec t r im1  ins ta l la t ion :  Comple”,.ion of the ins ta l led  l i n e s  
and eleCGical  ou t le t s  t o  service the launch complex are 
covered by t h i s  i t e m .  

Comgletim of blockhouse : 
of the 12 lockhouse. 

Funds are required fo r  com]?letion 

Service structure modifications: Construction of the service 
s t ruc tu ;?F&l l  be accomplished substant ia l ly  with exis t ing 
funds; b2t minor modifications t o  wiring and t o  propellant 
l i nes  a:?? :required by the  C-1 configuration and associated 
pay.Load:; . 
Umbilica.1 tower: 
launch com:?lex No. 37 w i l l  employ umbilical masts t o  the 
boos1;er .Ji-th no ex+,ernal connections t o  the dummy upper stages. 
Fiscal  y3a:r 1962 funds w i l l  provide fo r  the  upper portion of 
the 1;owe:e structure,  which w i l l  carry power and propel-lant 
l i nes  t o  the l i v e  upper stages p r io r  t o  l i f t - o f f .  

As a back-up pad for  early booster flights, --- 

Booster :?rotector and anchor : 
t ha t  the-booster would be removed from the  launcher arid 
stored horizontally under she l te r  i n  case of an approaching 
hurricane. Further study of the  t i m e  and labor involved, as 
w e l l  as -)he r i s k  of damaging the booster, has l ed  t o  t,he 
concept of protecting the veh.icle on t h e  launcher by anchor- 
ing t;he service s t ructure  ,to the launch pad and by providing 
a she l te r  attached t o  the service structure.  An additional 
benefit  :&om t h i s  plan i s  t h a t  the vehicle w i l l  be protected 
from wind loading a r i s ing  from l i n e  squalls and loca l  thunder- 
storm ac!i;ivity. Such phenomena occur w i t h  too l i t t l e  warning 
t o  permit vehicle removal, but a weather she l te r  can be placed 
i n  posi1;:ion quickly enough t o  prevent excessive wind loading. 

It was original ly  intended 

Deflectcti-: 
mounted TYn rails t ha t  can be moved in to  posit ion t o  replace 
a def1ec:l;or damaged during launchings. 
reveal tdiat; the  spares w i l l  be necessary f o r  vehicles with 
C-1 th rus t  characteris t i c s .  

Two spare dry type s teel  flame deflectors  will be 

Flame erosion studies 

Iauncher arid arms: 
i n s t a l l a ? z m  launcher a r m s  on the  launch stand. 
must be niodified t o  accept the  arms which are bolted on top of 
the pedestal and f i t t e d  t o  the vehicle. Four of the new arms 
are hol6.-down arms capable of res t ra ining the  vehicle while 
thrust  i E) developed during the igni t ion sequence and supporting 
the dead load of the vehicle during the  en t i r e  pre-launch period. 
The remaining fou r  arms m e  f o r  support purposes only and are 
required t o  supplement the preceding four arms which otherwise 
w0ul.d overstress the vehicle struct,ure. 

This i t e m  provides fo r  the procurement and 
The stand 
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Operaticns support building: The construction of a revet ted ogera- 
t ions  support building 1,000 f ee t  from the  launch pad i s  neces;ary 
f o r  tl- e b l a s t  protection of instrumented laborator ies  and shop 
equipmei-:t. 
engineering and laboratory space and 10,000 square f ee t  of she3 
type Etclrage and work space. 

The building w i l l  provide 20,000 square f e e t  of 

Specie.1 power sources: 
quiree. a.t t h e  launch complex, over and above t h a t  i n  t h e  blockliouse, 
f o r  vehicle check-out pr ior  t o  launch. Included i n  the  items 'we 
highlj. E,ensitive equipment peculiar t o  t h e  Saturn vehicle t o  provide 
specie,l power f o r  an on-site d i g i t a l  computer, and precision cm-  
t , rols  t o  provide close voltage regulations f o r  t he  computer. 

Special  equipment and power sources a r e  re- --- 

Ivlodel.::, documentation, and handbooks: The funds under t h i s  itla 
t r i l l  provide for  t h e  construction of models of service s t ructures  
2nd supporting f a c i l i t i e s  necessary t o  development of t,he most 
effect,ive servicing procedures; and f o r  t he  documentation and 
prepa.r*at,ion of t he  required operational handbooks. 

COST ESTIMATE: : --- 
Range: u t i l i t i e s . . . . . . . . . . . .  ......................... $lgO,OOO 

800,0~30 High-pressure gas system.. .......................... 
Instr~unentation.. . . . . . . . . .  .......................... 1,695,0~0 

ExtfttnCled. range tracking. ............... $345,000 
Ground-based measuring equipment. ...... 600,000 
Ground-based telemetry equipment. ...... 600,000 
Grounct-based f l i g h t  sa fe ty  equipment. .. 150 , 000 

PropcLlant tanks and l ines. .  ........................ 

1i.nes. ................................ 400,OCiO 
243,000 

1,540,000 
Liquid oxygen tanks and transfer l ines .  
Rocket; propellant tanks and t r ans fe r  

T a r k s  for l i qu id  nitzogen.. ............ 

900, OCO 

E1ect~:ical. ins ta l la t ion . .  ....................... :. 100,Coo 
Cc)rnpl-et:'-on of blockhouse.. .......................... 1,566,Coo 

100, ClOO Servjxe s t ruc ture  modifications... . . . . . . . . . . . . . . . . . .  
950 ,COO TJmbil-:icstl tower.. ................................... 

Boost;er protector and anchor. ....................... 300, cioo 
Deflector. . . . . . . . . . . .  ............................... 350, COO 

.. 

Taunc:liei? and arms. .................................. I, 800,c~oo 
Launch pedestal  modifications. ......... l,O5O,OOO 
Ho!-(l-tlom arms (4). .................... 450,000 
~upl?oi:t; arms (4 ) .  ...................... 300,000 
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bperat icns support building. ........................ 
$39 , 000 

478,000 
229, ooo 
60, ooo 
64,000 

$870,000 
Sites preparation and roads. . . . . . . . . . . .  

@ $15.93 per square foot)  ............ 
Mechanical and laboratory equipment.. . 
U t i  l.it,y connect ions. .................. 
Design and engineering services.. ..... 

BuiI.di.ng (30,000 square f ee t  

Special power sources... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,000 
Ebdel.~;,, documentation, and handbooks. ............... 400,000 .- 

Total estimated cost.. .  $10,961,000 
I:= 

CONSTRUCT1:ON -- SCHEDUL;E : 

Total- estimated completion time. .................... 17 months 
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ATLANTIC MISSILF: RANGE 

FISCAL YEAR 1962 ESTIMAES 

CENflliAL SHOP AND MAINTEMCE FACILITY 

DESCRIFTI0.N - : 

Funds we requested fo r  the construction of a central  shop and 
maintenance f a sc i l i t y  t o  support NASA a c t i v i t i e s  a t  the Atlantic 
Missile Range. 
following page. 
and s t e e l  frame. 

A sketch of the proposed f a c i l i t y  i s  shown on the 
Construction w i l l  be of concrete with.mssonry w a l l z i  

The first f loor  w i l l  provide 11,935 square f ee t  of gross shop 
area for  the adaption, modification, and maintenance of launch vehicles 
and spacecraft ground and on-board equipment and systems. 
3,000 square fee t  of t h i s  area w i l l  be used fo r  personne:L and building 
services. “he second f loor  w i l l  provide 11,935 square f ee t  of grosr: 
area fo r  laboratory and engineering functions related t o  the adaption, 
modificatim, and maintenance of launch vehicles and spacecraft. Ap- 
proximatel.y 2,500 square fee t  of t h i s  area w i l l  be used f o r  personnel 
and building services. 
ec t  w i l . 1  be 23,870 square fee t .  

Approximately 

The t o t a l  gross area t o  be provided by the proj- 

JUSTIFICATION : -- 
”he proposed f a c i l i t y  is  required t o  provide working space and t o  

accommodate equipment required i n  the Saturn, Agena, and Centaur vehicle 
programs. 
machine shop and maintenance operations of NASA vehicle and spacecraft 
groups a t  the Atlantic Missile Range. By t h i s  means, the shop instctlla- 
t ions i n  the  various NASA assembly buildings will be r e s t r i c t ed  t o  r t m a l l  
l a the  and d r i l l  press operations. 

It i s  intended t o  r e su l t  i n  the maximum conso:Lidation of 

This project w i l l  permit a much needed expansion of machine shop 
f a c i l i t i e s  t o  re l ieve dangerously overcrowded existing conditions. Addi- 
t iona l  space w i l l  be provided fo r  e lec t r ica l ,  communications, and instru- 
mentation shops i n  support of a l l  MASA launch vehicles and spacecra:.%. 
Laboratory and engineering space required i n  proving, modifying, an( I 
maintaining vehicles, equipment, and instrumentation wil:L be providttd 
i n  the second floor area of the building. The f a c i l i t y  w i l l  a l s a  pro- 
vide shog suppo:rt fo r  the Mercury project.  

The s i t e  i s  ideal ly  located between two exis t ing assembly buildings 
insuring minimum construction costs and an improvement i n  the 0pera”;ions 
i n  the assembly buildings. 
improved b y  i t s  location i n  the center of the NASA indus t r ia l  area. 

The f a c i l i t y ’ s  usefulness wi.11 be furthrtr 
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COST ESTIMA.!L’E: : --. 

Site Freparation and utility connections............. 
Building construction (23,870 square feet 62 
$23.40 per square foot). ............................ 

$81,000 

5 58, :1-90 

EQuipment ............................................ 70, (310 
laboratory and shop benches.. ........... $20,000 
Machine tools. .......................... 36,8:10 
.Furniture............................... 14,000 

..................... Cesign and engineering services. 33,000 

Total estimated cost.. . $743,000 - 
PI- 

CONSmucTICN scmum: 
Total estimated completion time..... .................. 16 mont,hs 
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ATZAPITIC MISSILE RANGE 

FISCAL YElAR 1962 ESTIMATES 

SPACECRAFT FACILITY 

DESCRIPTION: -. 

It i s  proposed t o  construct a two-story engineering and l a b o r a t x y  
building 45 f ee t  by 131 feet,, with a high bay checkout area a t  the  rear ,  
60 f ee t  by 60 f ee t  with a 45-foot hook height. 
checkout ca.pabili t ies including laboratory and assembly f a c i l i t i e s  f 31 the  
preparation and evaluation of  spacecraft and f l i g h t  components under 
closely controlled environments of temperature, humidity, pressure, fungus 
and spore-free ambients, and radiation, t o  simulate actual  f l i g h t  con- 
di t ions.  
space medicine f a c i l i t y  a t  the Atiantic Missile Range fo r  t he  prepamtion, 
evaluat,ion, and conditioning of space passengers, t h e i r  clothing, equip- 
ment, food ml. waste systems. 

The f a c i l i t y  w i l l  prmide 

V.e f a c i l i t y  w i l l  a l so  form the nucleus of a biomedical ani3 

A sketch of the proposed f a c i l i t y  w i l l  be found on the  followin,S 
Page 

JUSTIFICATION: 

The mcl.if'ication of an exis t ing building a t  the  Atlantic Missill? Range 
has recently been completed t o  house the  i n i t i a l ,  smaller group of space- 
c ra f t  i n  the Delta and Ranger class.  This building i s  not sui table  For 
conversion t,o the  larger ,  more sophisticated spacecraft, nor would lamch 
schedules a1.low for interference t o  permit additional modifications, even 
i f  they were feasible .  
t o  provide wcommodations for the advanced, large spacecraft, including 
those intenI.ed. f o r  un-manned and manned lunar missions i n  the  10,000 t o  
20,000-pounl. range. 

The f a c i l i t y  requested i n  t h i s  project i s  r e p i r e d  

COST ESTIMATE : 
-I 

S i t e  Zre-paration and u-kility connections. ............... 
Building construction (15,390 square feet @ $20.50 

special. a.ir-conditioning equipment (200-ton capacity 

$134,550 

per s<ua.re foot ) .  ...................................... 315,800 

plus 2.dd.ed fungus and spore control features)  .......... 230,650 
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Equipn1c:nt;. .............................................. $126,000 
Bridge crane.. ............................. $35,000 
Furrtf-ticre.................................. 16,000 
MackLne tools.. ............................ CI 000 
Laborat;ory equipment. ...................... 62; ooo 

Desigri ................................................... -.L 37 000 

Total estimated cost . . . . . .  $844,000 

CONSTRUCTI(>IBSCHEDULE : 

Total estimated completion time.. .................. ., ... 15 mclnths  



ATLRIJTIC MISSILE RANGE 

FISCAL YEAR 1962 ESTIMATES 

EXTENSION OF ASSENBLY BUILDING 

DESCRIPTIOIT : -- 
!This project provides for  construction of a two-story wing on 

the North side and a second floor addition t o  the  South side of the 
asser~1b1.y lnii:Lding, now under construction. A 40-ton bridge crane 
w i l l  be acltletl to the high bay handling area. The first f loor  of  
the North side wing w i l l  provide approximately 7,880 square feet of 
laboratory and check-out space and 600 square f e e t  f o r  personnel 
services and building u t i l i t i e s .  
provide 14-,2(34 square f ee t  of gross engineering area and 4,196 square 
f ee t  of givs:; area fo r  personnel services and building u t i l i t i e s .  
Gross t o t a l  area provided .is 26,960 square f ee t .  A sketch of the 
proposed i e x k  i s  presented on the  following page. 

Both second floor additions w i l l  

JUSTIFICAfrI0:N : --- 
The i3SSmbly building now under construction w i l l  permit one 

C - 1  Satur.n vehicle t o  be stored and one C - 1  t o  be checked out sirnu:?- 
taneously. 
considered acceptable i n  the ear ly  par t  of t h e  program, continuing 
studies hsve indicated tha t  scheduling problems require a capabili-;y 
i n  the  1952-63 period t o  check out t w o  C - 1  Saturns simu:ltaneously. 
To provide the necessary f loor  space, engineering of f ices  and scien- 
t i f i c  labcratories must be concentrated i n  the planned new w i n g  areas 
ra ther  than i n  the vehicle staging zone. 
must a lso be increased t o  allow for the  additional personnel and 
equipment required i n  double check-out operations. 
40-ton bridge crane must a l so  be provided. 

While the a b i l i t y  t o  check out one C - 1  a t  a time was 

The capacity of the  wing; 

An additional 

COST ESTTbIA'I'E : --- 
S i t e  preparation .................................. 
kil.cling extension ( 26,960 square fee t  @ $23.30 
per square foot). ................................ 

Equi.pent , including bridge crane. ................ 
Design and engineering services . . . . . . . . . . . . . . . . . . .  

Total  estimated cost.. . .  

CONSTRUC!C:TOIB -- SC€E3DUT;E : 

Total estimated completion time.. ................. 

$22,000 

628 , ooo 
275 7 000 
110.000 



ATLANTIC M LSSILE RANGE 
FISCAL YEAR 1962 ESTIMATES 

- 1113- i l l l J  I I i l l  

EXTENSION OF ASSEMBLY BUILDING 

40' 

FIRST FLOOR PLAN 
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ATIj?lNTIC MISSTLF: RANGE 

FISCAL YEAR 1962 ESTIMATES 

--- LIG!TJDTI) HYDROGEN S Y S m  FOR SATURN LAUNCH COWLEX NO. 34 

DESCRIPTIOIJ : -- 
Funds ai-e requested fo r  the  ins ta l la t ion  of l iqu id  hydrogen stor- 

age and t m n s f e r  f a c i l i t i e s  for  Saturn launch complex NCI. 34. 
j ec t  cc)veivs the construction of a closed cycle loading system which i s  
mandatory :?or the safe handling of t h i s  high flarmnabilitty material, 
eirplosj.on-.proof' wiring, vacuum insulation of the  storage tanks, renote 
control of the fueling operation from the  blockhouse, arid special  
venting tlroughout the  system. 
i s  shown 011  the  following page. 

The pro- 

A sketch of the proposed. ins ta l la t ion  

3USTIFICATC:TOlV' : --- 
Liqu:iil liycirogen storage and t ransfer  f a c i l i t i e s  a r e  required f o r  

fueling the upper stages of the  Saturn vehicle. 
t i on  of a Iiyikogen system for complex No. 34 were or ig ina l ly  provia'ed 
in  the l96L lsuclget; a similar system was t o  be requestell fo r  complex 
No. 3'7 (no-sr under construetion) i n  the  1962 budget. 
indicated that the construction schedule for  the hydrogen system f c r  
complex No.  31+ would confl fc t  w i t h  the  i n i t i a l  launchings scheduled 
for  complex :Yon 34. This was considered t o  be llnsatisfactory from the  
viewpoint (of costs, schedules, and safety. A decision was accordingly 
made to i n s t a l l  the approved hydrogen system on complex No. 37 since 
the const;?xtion schedule fo r  that complex was such t h a t  launching: 
were not s:heduled to be made during the period required for i n s t a l l a -  
t i on  of t.113 'iycirogen system. As a r e su l t  of t h i s  adjustment i n  the, 
s i t e  loca-;io? of the approved hydrogen system, it i s  now possible f o  
maintain -t ie desired launch schedule sequence so tha t  the i n i t i a l  
non-hyctrog2n staged launchings w i l l  take place from complex No. 34, 
the first iykogen staged launchings w i l l  take place f r o m  complex No. 37 
(during wliici period complex No. 34 w i l l  receive i t s  hydrogen systcm), 
and hydrolpn staged launchings will then a l te rna te  between the two  com- 
plexes as reluired.  

Funds for the  ins ta l la -  

Subsequent s t t d i e s  

COST ESTlldATE : --- 
S:ite development .................................. $87,000 

202,0( 10 Service tower modif icat ions. . . . . . . . . . . . . . . . .  ...... 
Hydrogen storage. ................................. 540,000 
Fhapxation system and helium heat t ransfer  

system ........................................... 276,0( )O 
Liquid nitrogen cooling system .................... 
Fuel and vent l i nes . . . . . . . . .  ...................... 

296, o( )o 
484,000 

cm-22 
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Vacuuni systems. .................................. 
0,qrgen t r ace  indicator.  .......................... 
Local control  s ta t ion . .  .......................... 
B1ockhou:;e indicator and control s ta t ion . .  ....... 
Valve :ei-;tings and control apparatus ............. 
F i m t  :Licluid hydrogen fill, ins ta l la t ion ,  and 
t e s t ing .  ........................................ 

Venting and disposal syst em...................... 

Total  estimated cost.... 

CONSTRUCT10 -- N 3CHEMn;F: : 

Total e s t h a t e d  completion time.................. 

$30 4, OOCl 

110 y OOC 

63,  om 

39 J OoCl 

139, OOC; 

120 y OOCI 
60 . ooc:~ 

$2,80o,ow. 

18 months 



ATLANTIC MISSIU RANGE 

FISCAL YFAR 1962 ESTIMJTES 

MODIFICATIONS - TO SATURN LAUNCH COMPLEX NO. 34. 

DESCRIFTIOPT : 

Sat.urn launch complex No. 34 was or ig ina l ly  construcked t o  ac- 
commodate t,he S-1 Saturn made up of  a l i v e  f i r s t  stage arid dummy uprler 
stages. It; i t ;  now necessary to  use t h i s  complex t o  launch the  C - 1  
configuration which uses l i v e  upper stages. The scope of' the  work in- 
cludes modi:?ications, chief ly  i n  the  nature of additions, t o  t he  lamch 
pad, blockhouse, service structure and umbilical mast. Service tower 
changes involve the  ins ta l la t ion  of additional platforms from which the  
l i v e  upper stages w i l l  be checked out and serviced. Alterations t o  the 
umbilical 1iits1; includes i t s  extension t o  higher levels  i n  order t o  fue l  
the upper :;-;ages and t o  carry the telemetry and control c i rcu i t s .  
Blockhouse modif'ications a r e  required t o  accommodate the  additional con- 
t r o l  conso:Les and other equipment associated with the adilitional f u c  1- 
ing, teleme-;ry? and control requirements a t  the  stand. EL special  pcwer 
source must a:Lso be ins ta l led  t o  energize an on-site d i g i t a l  computcr. 

The loca-;ion and components of the  launch complex are  shown on the 
following ~ J O  pages. 

JUSTIF1CAT:CON: -- 

Very :Little was known i n i t i a l l y  about the  ultimate vehicle cod'igu- 
ra t ions whi3h would be f i r e d  from launch complex No. 34. For t h i s  i'eason, 
a two-phase program was undertaken. The first phase provided a l l  b m i c  
f a c i l i t i e s  -Jhich could be projected in to  the  reasonable future,  with 
emphasis on the  first group of' Saturns known a s  the  S-I series u s i q ;  
l i v e  boosters and dummy upper stages. 
the  ini%ia:L phase a l l  basic features t o  support l a t e r  configurations. 
w a s  not possible, however, to provide for  t he  t o t a l  requirements For the  
group of laun-h vehicles now termed the C - 1  se r ies  which use l i v e  upper 
stages. TI12 inotlifications proposed i n  t h i s  project r e f l ec t  vehicle re-  
quirements which have developed subsequent t o  the  initia:L construct:l.on. 

It was also possible t o  include i n  
It 

COST ESTIMIWE: -- 
Spt2ciiatL power source... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $300,000 
High-pressure gas system.. .............................. 750,000 
Modifications t o  blockhouse and pad ..................... 20( 1 , 000 

Propellant service. . . . . . . . . .  ............................ 950,000 ...................... 50 000 Design and engineering services...  -L 

Umbilical tower... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,000 

Total estimated cost . . . . . .  $2,80!),000 
-,- 



ATLANTIC MISSILE RANGE 
FISCAL YEAR 1962 ESTIMATES 

MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 34 
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CONSTRUCTIClN -- E;CHEDUI;E : 

T o t a l  est;imated completion time.. . . . . . . . . . . . . . . . . . . . . . . 10 months 
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ATIANTIC MISSILE RANGE 

FISCAL YEAR 1962 ESTIMATES 

SATURN BARGE NO. 2 

An ad.clit,ional barge i s  required t o  provide transportation for  the 
S-I veh.ic1.e & a d  i t s  upper stages between the Marshall Space Flight 
Center and. the  Atlantic Missile Range. The barge w i l l  be equipped 
w i t h  i t s  cwn e l e c t r i c  power source, an instrument room, a galley, berth- 
ing accommodations for  10 persons, and a humidity control compartment 
f o r  i t s  sensi.tive cargo. A sketch i s  shown on the following page. 

JUSTIFICAq!:COIJ: --- 
Because the  Saturn vehicle dimensions exceed exis t ing land brldge 

clearanceE;, it was determined, ear ly  i n  the Saturn program that barge 
transport&.l;ion would be used between the &shal l  space Flight Center 
and the At,:-antic Missile Range. A contract has been le t -  for  the 
design and fabrication of barge No. 1 t o  support the i n i t i a l  four 
vehicle P ~ E L S Z  of the program, covering transportation needs through 
the cal.enckLr year 1962. 
S-I  Sat,urnr; (booster and dummy upper stage) on four month centers, 
based upon the following t r a n s i t  cycle : 

This bazge will enable delivery of complete 

Deliwr boos te rg  t o  the Atlantic Missile Range.. ...... 1 morth 
Retwn 1;o the Marshall Center .......................... 1 morth 
Deliver dummy upper stage t o  the Atlantic Missile Range 1 morth 
Retu-n 1;o the Marshall Center.. ........................ 1 morth -- 

Total.. , 4 r110rths 
- 1  

The liasge cannot carry both booster and upper stage a t  the 
sme time. 

Starting i n  the calendar year 1963, the launch schedule w i l l  require 
deliveries 011 two month centers. An additional barge is  necessary t o  
meet this ;schedule. The second barge will also provide a valuable back 
up i n  the event of damage t o  the first barge. 

COST ESTRLPTE : --- 
Cons-;:ruction.. ........................................ $550,000 
. k s i g 1  and engineering serv ices . . . . . . . . . .  5,- ............. 0 000 

Total estimated cost .- . . $6 00 , 000 

c ~ 8 - 2 9  



ATLANTIC MISSILE R A N G E  
FISCAL YEAR 1962 ESTIMATES 

SATURN 8ARGE N0.2 

- - 

PERSPECTIVE VIEW 

240' mf 
SIDE VIEW REAR VIEW 



CONSTRUCT ION SCHEDULE : 

Tota.1 estimated completion time.. . . . . . . . . . . . . . . . ..-, 12 months 
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A'I'LM'QIC MISSILE RAmGE 

FISCAL YEAR 1962 ESTIMATES 

MODIFICATIONS TO LAIJXCH COMPLEX NO. 36 

DESCRIPPIOl? : 

This pro,ject provides f o r  the construction of a new launch pad; 
ident i f ied  3s pad 3613, which will be incorporated in to  t h e  exis t ing 
launch copelex No. 36 i n  completion of a dual pad, single blockhousc 
concept. 
pedestal) ,  service tower, umbilical m a s t ,  propellant loading system 
cableway t13 blockhouse, and the  associated equipment providing launch 
capabi l i ty  for the Centaur and A t l a s  Agena-B vehicles. 
both Department of Defense and NASA programs. 
modificatims are  shown on the following four pages. 

The new launch pad will consist  of the  launch stand (pad and 

:It w i l l  support 
Sketches of t he  proposed 

JUSTIFICATION -- : 

Stand Loading have established t h e  f a c t  t h a t  insuf'f i c i en t  launching f a c i l -  
i t i e s  exist  at  the  Atlant ic  Missile Range t o  satism t h e  projected launch 
schedules cif t he  Department of Defense and t h e  NASA f o r  programs involv- 
ing Atlas. 
program, and the  programs involved i n  the use of t he  Centaur and t h e  Agena 
class  vehic:les. No provisions ex i s t  for  a l t e rna te  or backup r ' ac f l i t i es  
f o r  these yrograms, or for t he  Mercury p rogm,  should an explosion o r  
other cast.rophe occur. 
modification of" exis t ing A t l a s  pads so tha t  t he  m a x i m u m  degree of 
interchangeabili ty could be realized. However, t h e  plan. also recognized 
t h a t  t he  modification program could not s a t i s f y  t o t a l  needs and t h a t  one 
new launch complex would be necessary. 
provide the addi t ional  laurich capacity i n  the most econcimical fashion 
by util.izing the  exis t ing blockhouse and associated equi.pment t h a t  would 
be comon -20 both pads. 

Studies by t h e  recent ly  created A i r  Force-NASA Committee on Iaimch 

These programs include the  A t l a s  research and development 

A master plan has been developed. based on t h e  

Construction of pad 36B will 

To irq?lmnment the master plan, a Memorandum of Agreement has been 
executed wi th  the  A i r  Force whereby the  A i r  Force will jmmediately 
i n i t i a t e  ti pzogram t o  modify the  exis t ing A t l a s  complexes t o  provice 
the  mutua:LLy supporting backup capabi l i t ies ,  and NASA will construct 
an additional pad t o  provide t h e  increased t o t a l  launchfing capacity 
required -x meet scheduled f i r i n g  rates. Included i n  t h e  design 01' 
t h i s  new pzd w i l l  be launch capacity for  both the Centaur and the  Atlas 
Agena-B pmgrams which w i l l  contrubte addi t ional  backup capability., 
Action has been i n i t i a t e d  by the  A i r  Force t o  implement t h e  modifica- 
t i o n  progrm on the  exis t ing stands. This project  fUf:Llls the  to-;a1 
requirements outlined i n  the master plan. 

c ~ 8 -  32 



ATLANTIC MISSILE RANGE 
flSCAL YEAR 1962 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX NO. 36 
CAPE PLAN 
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ATLANTIC MISSILE RANGE 
FECAL YEAR 1962 ESTIMATES 

MOOlFlCATlONS TO LAUNCH COMPLEX NO. 36 
SUPPORTING SYSTEMS 

HOLD AND RELEASE 
UNSYMMETRICAL DIMETHYL HYDRAZI 

IQUID OXYGEN TANKS 

TRANSFER UNIT 

ITROGEN TANK 

PUMP HOUSE 

SCALE IN FEET 

PERSPECTIVE 



COST ESTIInJIvIE: 
Cons.t.ction ........................................ $6,000. 000 
Site preparation ....................... $150, 000 
Launch pad ............................. 850, 000 
Launch pedestal ........................ 410, 000 
Launcher hardware ...................... 695, 000 
Umbilical mast ......................... 580, 000 
Cakleway ............................... 275, 000 

Prclpellant loading system .............. 1,140, 000 
Deaign and engineering services ........ 400, 000 

Sermvice tower .......................... 1,500, 000 

Grox:md support equipment ............................ 
Attl .as stages ........................... 7.100. 000 

12.800. 000 
. 

IBL mch hardware ........... 
latmch control hardware ... 
:Cnsta.llation and checkout . 

$500. 000 

.hnstrumentation ........... 1.800. OOO 
1.000. 000 

3.800. 000 

&ena Stages ........................... 2,300, 000 
Ground handling equipment . 
:&imch monitoring and 

Specialized electronic 

Instal la t ion and checkout . 

201, 000 
Servicing equipment ....... 496, 000 

control equipment ........ 347, 000 

control equipment ........ 366, 000 
890, 000 

C e n t a u r  stages ......................... 3.100. 000 
G r  mnd handling equipment 

Launch monitoring and 

Specialized electronic 

Ins t a l l a t  ion and checkout . 

200. 000 
Servicing equipment ....... 500. OOO 

control equipment ....... 3-40. 000 

control equipment ....... 410. 000 
1.650. 000 

Design and engineering services ........ 300. 000 

Total  estimated cost ............... $18.803. 000 
COlVSTRUCSIICrN -c SCHEDULE : 

Tot. E t 1  estimated completion time. .................... 18 months 
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ATLANTIC MISSILE RcwGE 

FISCAL YEAR 1962 ESTIMA!L'ES 

MODIFICATIONS TO MUNCH COMmJM NO. 2 

This project consists of the construction of a second launch Tad t o  

The design of complex No. 3'7' i s  adapta'clle t o  
be incorpoi*at;ed in to  launch complex No. 37 i n  completion of a dual pad, 
single b1cx:khouse concept. 
the  addition of a second pad, which w i l l  include a launch stand, unibil- 
i c a l  tower, propellant services, high-pressure gas system, cableway. t o  the  
existing IiLocWtouse, and ground support equipment. The existing service 
tower rai:L;; w i l l  be extended 300 feet so tha t  t he  existing tower can 
shut t le  between the  two  pads. 
creased t o  provide for additional instrumentation space, 
proposed mn(3difications are  shown on the following three pages. 

The s i ze  of the blOCkhOUESe will be in- 
Sketches of t he  

JUSTIF'ICAlI! --- I O N  : 

program, 'both of which are designed on the  basis  of the  single b1ol:khouse -.- 
single pad concept. 
struction i s  about t o  begin on complex No. 37. 
Saturn p r c g a m t o  implement accelerated development of the Saturn 12-2 
launch vehicle have created a serious deficiency i n  Saturn launch zapacity, 
Accomodaticn of the Saturn C - 2  development f l i g h t s  i n  addition t o  the  
Saturn C-I. f l i g h t s  concurrently scheduled i n  the  Apollo program w i l l  nearly 
saturate the  launch capabili ty of pads 34 and 37 during and following the  
f l i gh t  de~~el-opment phase of  t he  Saturn C-2. Consequently, should a major 
accident c)cc:ur on one of these t w o  pads, t he  launch rate of Saturn vehicles 
would be ~'eituced s ignif icant ly  due t o  the long construction and rehabil- 
i t a t i o n  p r i o d  that follows an on-pad explosion. 
r a t e  would have a major impact on two important progrants. 
seriously delay the  Saturn C - 2  f l ight development and i.t would re tard 
progress :in the  Apollo manned o r b i t a l  laboratory program for  whicl- t he  
Saturn C-:l w i l l  be used. 

Currently two launch complexes are authorized i n  support of the  Saturn 

Complex NO. 34 i s  nearing completion, whereas con- 
Recent revisions ii the 

To so reduce the launch 
It would 

In view of the  importance of pursuing these two major programs a t  the 
f a s t e s t  pc~~i;ible rate, it is  imperative that a backup Saturn launc:h pad be 
provided. Provision of such backup capabili ty i s  consistent with the  cur- 
ren t  lawiah pad u t i l i za t ion  and backup policy of the  Department of Defense 
and NllSA s t  -the Atlantic Missile Range. 
viously approved complex No. 37 has been modified t o  permit addition of a 
second pad t o  t he  wmplex, pad 37B. 
such R, m,znner as t o  afford common use of the gantry and much of the block- 
house equipment by both the  or ig ina l  and the  proposed 'complex No. 37 pads. 

Accordingly, design of t he  pre- 

This design change has been made i n  

CF8- 3 8 



ATLANTIC MISSILE RANGE 
FISCAL YEAR 1962 ESTIMATES 

MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 37 
SITE PLAN 

w 
CD 

I .  BOOSTER PROTECTOR,LAUNCHER. 

2. UMBILICAL TOWER 
DEFLECTOR, AND ARMS 



ATLANTIC MISSILE RANGE 
FISCAL YEAR 1962 ESTIMATES 

YOOlFlCATlONS TO SATURN LAUNCH COMPLEX NO. 3 f  
PE~SPE~Ti.".E .".i Ew 

Na STORAGE FACIUM 

SERWCE STRUCTURE 
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LOX STORAGE FACILITY 

DEFLECTOR 
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Extension of service structure rails....qr.rr.+.... 
ltmbilicaltowes,...........................t....... 

EYog'ellant servicing equipment........... .......... 
$750,000 RE'-1. fuel and liquid oqgen ,  equipment 

Liqu.id hydrogen equipment. . . . . '1 . . 750,000 

Ground. support e q u i ~ e n t t . . . . . . . ~ . . ~ . . . . . . . . . . ~ . . . ~ .  
1s.wtcher Bnd  arm^....,......,..^..... 1,550,W 
I~!fl .e~tor. . . . . . . . . . .~. , .~.~~~.. . . . . . .  25o,ooo 
Ivkamring systems support equipwent 300,000 

t i on  system.. loo, 000 

a3yr;tem .............................. 300,0oo 

1;e:Levision system. .................. 4470, OQO 

Addition to f l i g h t  safety presenta- 

Upp c:r stage telemetry pre 6 enta0 ion 

Tiistmentat ion racks, consoles, and 

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

$4,150,000 

1,509, OOO 

2, p3,ooo 



NATIONAL AERONAUTICS AM) SPACE ADKCNISTRA'TION 

FISCAL YEAR 1962 ESTIMATES 

CONSTHUCTION OF FACILI'I'IES - 1962 PROGRAM - 

PACIFIC MISSILE: RANGE 

CFg-2 Location plan 

CF9-3 Launch operations facilities................. $93,000 

$998,000 -- TOTAL. e e a a .  e e a e e 
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PAC1 FIC MISSILE R A N G E  
FISCAL YEAR 119162 ESTIMATES 

L O C A T I O h l  P L A N  
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PACII FIC MISSILE RANGE 
FISCAL YEAR 1962 ESTIMATES 
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PACIFIC MISSIUE RANGE 

FISCAL YEAR 1962 ESTIMATES 

LClUNCH OPERATIONS FACILITIXS 

DESCRIPTIClN : -- 
To supFort NASA missions a t  t h e  Pacif ic  Missile Range, Point 

Arguello, California, the  construction of these buildings i s  re- 
quired as follows: 

1. A. telemetry building (4,500 square feet)  t o  accommodate 
t el.emetry and tracking equipment. 

2 .  An engineering headquarters building (7,920 square feet)  
t o  provide engineering and of f ice  space. 

A. supply and components storage building (8,000 square 
f'ee t ) . 3. 

Sketches of the  proposed buildings are shown on the following three  
pages. 

JUSTIFICAT'ION: 
-II 

--- Telenieta building: The unique technical  requirements of the  
NASA Agena, and Scout missions f o r  the  Pacif ic  Missile Range progralns 
require a t ; ~  lemetry f a c i l i t y  which w i l l  enable day-by-day ground check 
out and ca.1ibration p r io r  t o  launch, performance evaluation i n  the 
shortest  possible time, and the  collection of special  and nonstandwd 
data.  These needs cannot be met by the  standard range telemetry system 
which i s  gea.red t o  serving a wide var ie ty  of programs and must there- 
fore  be cs.pacity l imited.  The proposed telemetry f a c i l i t y ,  backed up 
by t h e  range system, w i l l  y ie ld  the necessary qua l i ty  of data i n  tlie 
most eff ic  Tent manner. 

--- Engineering headquarters building: This f a c i l i t y  i s  required t o  
establish a cent ra l  NASA engineering headquarters a t  t h e  Pacif ic  
Missile Ea.nge fo r  support of the  Agena, t he  Scout, and other NASA 
programs, ar.d t o  permit t he  consolidation of NASA vehicle, spacecnf t ,  
and miss i cm operations. The present NASA launch schedule w i l l  r eqJ i re  
t he  housing of approximately 35 full-time people with peaks of  froin 10 
t o  1: t rans ien ts .  

Sup~1.zand components storage buildine: This building w i l l  be 
u t i l i z e d  E.S a cent ra l  storage and issue f a c i l i t y  f o r  components an13 
accessories required f o r  vehicles, spacecraft, and ground support ins ta l -  
l a t ions .  
method of' receiving, inspecting, storing, supplying, and reshippin,S 

Tt.e building w i l l  r e s u l t  i n  t he  most economical and orderly 



PAC1 FIC MISSILE RANGE 
FISCAL YEAR 1962 ESTIMATES 

I I t- 30' -i 
SECTION A-A 

LAUNCH OPERATIONS FACILitIES 
TE LE METRY 8 U 1 LD I N G 

I' 

PERSPECTIVE VIEW 

KEY PLAN 
o(ncT OTE NOT DETERMINED 



PACIFIC MISSILE RANGE 
FISCAL YEAR 1962 ESTIMATES 

LAUNCH OPERATlONS FACILITIES 
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components, accessories,  supplies, materials,  and equipment. It :is 
required i n i t : i a l l y  i n  support of the  Agena and Scout programs. 

COST ESTIMA'TE : --- 
................................ 'Pellimetry building. $645 ., 000 

S i t e  preparation and u t i l i t y  connections 
BuiLding construction (4,500 square f e e t  

(3 $26.00 per square foot )  .............. 
Mierolock equipment fo r  s a t e l l i t e  track- 

ing including converters, receivers,  
: ? rempl i f ie rs ,  and an tennas . . . . . . . . . .  .. 335,000 

including recorders, receivers,  and 
antennas ............................... 180,000 

6,200 

$7,000 

116,800 

Te leinetry communications equipment 

Design and engineering services.  ........ 
Eng:i:neer ing headquarters building. ............... ,, . 203, ooo 

Sfi-te preparation and u t i l i t y  connections 32,000 
Building construction (7,920 square feet 

43 $:Lg.80 per square foot ) .  ............. 157,000 
Eqiij?ment and furni ture . .  ............... 5,000 
D213ign and engineering services ......... 9,000 

Supp:Ly and components storage bu i ld i  ng............. 
S:t:;e preparation and u t i l i t y  connections 16,000 
Bwilding construction (8,000 square f ee t  

@ $:L5.50 per square foot ) .  ............. 124,000 
Equipment and furn i ture . .  ............... 3,000 
DC3:5ign and engineering services. 7,000 

Total  estimated cost .  . 

150,000 

........ -- 
$998,ooo 

coNsTRuc!l!::oIJ SCHEDULE : -- 
................... Tots.:_ estimated completion time. 9 months 



NATIONAL AERONAUTICS AND SPACZ ADMINISTRATION 

fiscal year 1962 ESTDllATES 

CONSTRUCTION OF FACILITIES - 1962 PROGRAM 

VARIOUS LOCATIONS 

CF10-2 

~ ~ 1 0 - 7  

~ ~ 1 0 - 1 7  

CFlO - 19 
CF10-21 

CFLO-22 

$6,260,000 

9 9  50;:Lj 000 

Tracking f a c i l i t i e s :  

Minitrack network..............,...,...,,., 

Deep-space 

Propulsion development f a c i l i t i e s :  

Fac i l i t i es  for F-1 engine program.......... 

Fac i l i t i es  fo r  2004 engine program,....... 

42!i, 000 

750,000 

sO.unding rocket facilities.. . . .  .............. 500,000 

750 000 -L Damage repair and special construction....... 

CFlO -1 



VARIOUS L3SATJONS 

FISCAL YEAR 1962 ESTWTES 

MINITRACK NETWORK 

DESCRIPTION: -- 
It i s  pmposed t o  procure land and t o  construct a new data a1:qurisi- 

t i on  s t a t ion  3n the  East Coast of the United States .  'The new sta; ion 
w i l l  comprise a large paraboloid antenna with associated receiver;  and 
electronics,  together with the necessary support buildings, t o  pei-mit 
acquisit ion of wider band-width data from complex s a t e l l i t e s .  This proj- 
ec t  a l so  provides fo r  addi t ional  data acquis i t ion antennas of medium gain 
a t  four cf '  t h e  exis t ing s a t e l l i t e  tracking s ta t ions  and for t h e  moderni- 
zation of' Electronic equipment a t  these s ta t ions .  A t  (Quito, Ecuallor, 
the  grourct communication system w i l l  'be modified t o  prmide  a grexter 
capacity a rd  more e f f i c i en t  system for relaying data from Soiith America 
t o  the  Goddard Center. 

JUSTIFICATION : --- 

In  the f i s c a l  year 1960, funds were provided f o r  the  constru8:tion 
of t h e  f'c~ixr new s a t e l l i t e  tra&i.ng s-bations a t  E a s t  Grand Forks, :'vlinne- 
sota; Fa.j.rbanks, Alaska; S t .  John's, Newfoundland; and Winkfield, 
England; arid f o r  the  frequency coxversion of a l l  s ta t ions  from 103 t o  
136-137 nieg;aeycles. In the  f i s c a l  year 1961, .the major expenditure i s  
being devot;ed. t o  the  construction and equipment required for t he  large 
data acquisi.tion equipment, located a t  Fairbanks, Alaska t o  receivz in- 
formatiori from complex s a t e l l i t e  systems, the  first of which i s  the Nimbus 
meteoro1.ogj.ca.l sa te l l i te .  This eqiiiprnent will. 'be completed ear ly  i n  1962. 
In  t h e  f'i-scal. year 1961, modifieations %nd impovements w i l l  be riisde i n  
tracking arid timing equipment, h e h d i n g  the completion of the  13'5 
megaeyc1.e f'requency conversion; t he  in s t a l l a t ion  of permanent operating 
building:: at the Goldstone, Alaskan, Soiith African and. Australian sta- 
t ions;  and t h e  i i k s n d  
satel.lit,r: ::tat ions t o  improve the efficfency and accuracy fo r  handling 
the  date  which has t o  be re.transmiT;-ted t.0 t h e  Coddard cont;rol center. 

A s  fYsca.1 year 1962 begins, the th:irteen (1.3) s a t e l l i t e  f a c i l i t i e s  
a t  Bl.oss:oin Point, Maryland; Goldstisne, California; Fort Myers, Florida; 
Quito, E:c:uador; Lima, Peru; Antofagasta, Chile; Santiago, Chile; Island 
Lagoon, Australia; Hartebeesthoek, South Africa; Fairbanks, Alaska; East 
Grand Foi?:k:;, Minnesota; S t .  John's, Kewfoundland; and Winkfield, 
England vi:L1 be operational on the r ~ e w  136-137 megacyciles frequellcy; t he  
foui?teen-;:h s ta t ion  a t  Antigua, West Indies Federation, w i l l  'be opera.ting 
as a t e h w t r y  and data acquisit ion sta+,i.on only. The s ta t ions  w i l l  h a w  
Ynr caprLlli:Lit,y o f  tracking sa te l l . i t es  and space vehicles i n  high inclina- 
k i w i  or?) it:; and polar o rh i t s .  Improvements i n  automatic data readout 

CF10-2 



equipment wil-1 be i n  e f fec t  affording improved speed of data reduction and 
transmissixm t o  t h e  Goddard computation center. The large data acquisi- 
t i o n  equiperit  a t  Fairbanks, Alaska, will be essent ia l ly  complete and i n  
process of' f i n a l  t e s t  and cal ibrat ion f o r  t he  Nimbus prclject. 

During the  f i s c a l  year 1962, a second large data acquisit ioi)  
system i s  proposed f o r  construction under t h i s  proJcct 
s i te  t o  provide addi t ional  acquisit ion capabi l i t i es  l o r  the  or'bi-i~ii.~:; 
astronomic!a:l observatory, t he  eccentric geophysical s a t e l l i t e ,  and fo r  
t h e  meteoro:logi.cal and communications s a t e l l i t e  programs. T h i s  new data 
acquis i t ion sta.tion w i l l  be the  source of t he  data requi.red fo r  suFport 
of these pograms on the  real-time bas is  needed f o r  a t t i t ude  control of 
t h e  satell.f.tc?s and f o r  generation of direct ions t o  the  s ' a t e l l i t e .  The 
requirement; for t he  s t a t ion  w a s  based on a de ta i led  examination of the  
scheduled usage of t h e  present NASA f a c i l i t i e s ,  from whi.ch it w a s  de- 
termined that; t h e  exis t ing deep space network f a c i l i t i e s  could not be  
used effec!t;ively without serious disruption of t he  lunar program sched- 
ules .  The new s t a t ion  w i l l  consist  of a large paraboloid antenna, t o -  
gether w i t h  supporting electronic  systems. Support buildings and 
operation 1)uild.ings s:imiI.ar t o  those provided f o r  t h e  Alaska s t a t i o n  w i l l  
be reqL!.iretl. Approxi.r!iatcly. 80 acres  of land w i l l  be required f o r  the  
s i t e ,  vliic:!~. 1 7 i l . l  bc 1-octz-td. i n  some area r e l a t ive ly  seclnded from man- 
made elcc'1,iviiic noise. A nicrowave communication l i n k  between the  
s ta t ion  a rd  *,he Goddard Center w i l l  be required i n  order t o  transmit t'ne 
data receivect a.t t he  s t a t ion  t o  the  control center a t  Goddard. It 
should be riot,ed. t h a t  a t  t h e  present t i m e ,  NASA makes use of t he  Depsrt- 
ment of Defertse f a c i l i t i e s  a t  Deal, New Jersey, and a t  San Nicholas 
Island on E L  reimbursable basis .  
quirementE; of' t h e  Tiros satell i tes,  these two s ta t ions  were not designed 
nor intended f o r  t h i s  use and have been available as interim f a c i l i t i e s  
on a time sharing bas is  only. They can no longer be counted on t o  meet 
NASA's inc:reasing needs i n  view of other commitments of t h e  Department of  
Defense prc)grams. The addl t ional  s ta t ion  a t  t h e  Ehst Coast s i t e  i s  re- 
quired as ELIZ ad.ded s tep t o m i d s  a 
wide band-wiclth data f o r  thc  iilOl*C co~~plc;:  s a t e l l i t e  programs. 

an Eac.t coast 

Although able  t o  f u l f i l . 1  t he  e a r l i e r  re- 

fu l l - t i nc  TJASA capabi l i ty  fo r  receiving 

The modernization program for the  f i s c a l  year 1962 a lso  includes the  
introduction of w i d e r  band-width receivers and recorders a t  various sta- 
t ions ,  tra.c:ki.ng f i l t e r s  f o r  new receivers,  modifications t o  command t rans-  
mitters, asrid the  improvement of equipment f o r  ground communications from 
South America (Quito Relay Stat ion)  t o  the  Goddard communication center. 
It i s  alscl proposed t o  introduce some small data acquisit ion,  self-tracking 
antennas, of about 30 feet i n  diameter a t  cer ta in  of the  exis t ing si tes f o r  
receiving greater  quant i t ies  of data a t  t he  various frequencies. 
these antermas are planned t o  augment the  data acquis i t ion capabi l i t i es  
f o r  such s a t e l l i t e s  as the  orb i t ing  astronomical observatory, t h e  orbi t ing 
solar  obser-vatory, and t h e  eccentric geophysical observatory. The new 
data acquisit,ion antennas, coupled with improved telemetry receivers and 
wide band-vidlth data recording and conversion uni ts ,  w i l l  provide t h e  
capabi l i ty  of' receiving, recording, and transmitt ing data from the  future 
complex sa.t,el.lite payloads. 

F ~ Z  of 

Command t ransmit ters  w i l l  be replaced 2nd 
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updated i n .  a U  the s ta t ions t o  meet the  increased requirement for ::atel- 
l i t e  interrogation and conwand. 

COST ESTIKATS: (See next two pages) 

CONSTRUCTIg SCHEDUWE: 

Total estimated completion time fo r  new stations... . . . . .  18 months 



COST ESTIMATE: F isca l  Year F isca l  Year F isca l  Year 
1960 1961 1962 

Stat ion development and construction: 

Development and construction of fou r  new stations...... 
CcII.;’iniction and s i t e  d ~ n l o p n c n t  of Alaska s ta t ion  for 

Electi-oillc equi.prw;it €or Alaska s ta t ic l?  ................ 2,340,000 
Relocation of three s ta t ions t o  new sites .............. 1,000,000 

$1,j61,000 

Cg-fOOt antenna ..................................... $750,000 

Construction of U . S .  East Coast s ta t ion . .  ...... 
Land acquisit ion (80 acres)  ............... 
Surveys, clearing, and roads.. ............ 
Operations building (6,000 square f ee t  
Q $35.00 per square foot)  ................ 

Power bvilding (1,500 square f ee t  

Uti l i t ies . . .  .............................. 
Foundations for antenna... ................ 
Diesel generators ......................... 

@ $20.00 per square foot) .  ............... 

Design and enginzering services . . . . .  ...... 

........ 
$80 , 000 
11;,000 

210,000 

30,000 
20 , 000 
80,000 

150, ooo 
35,000 

Equipment and electronics f o r  U.S. East Coast s ta t ion. .  
Microwave l i n k  t o  Goddard Center.. . . . . . . . .  3OO,OOO 
Parabolic antenna (approximately 85-foot). 7OO,OOO 
Antenna feeds and receivers ............... 1,049,000 

7 i n  nnn Parametric aipi i f ier .  ..................... &A”, “V” 

Servo and d i g i t a l  data systems ............ 5OO,OOO 
Collimation tower and t e s t  equipment ...... 405,000 
Remote control for  collimation tower... ... 120 , 000 
Drive tape computer and time standard ..... 60,000 

go, 000 System engineering, and in s t a l l a t ion . .  .... 
Total, s t a t ion  development and 

construction. ..................... 1,561,000 4,090,000 

$721,000 

3,334,000 

4 , 055,000 
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FISCAL YEAR 1962 E S T N T E S  

DEEP- SPACE INXCWORK 

DESCRIPTIOIY - : 

Major hrprovements a r e  required t o  be made t o  the  three perma- 
nent Deep -;3,pce tracking and telemetering sta%ions (Goldstone, 
California ; Woomera, Australia; and Johannesburg, South Africa) 
and t o  a mdbi.le tracking s ta t ion .  The proposed work under this pro- 
j ec t  will 13 3 n a i s t  of providing new receiving capabi l i ty  a t  Goldstone 
and transmitt ing capabi l i ty  a t  Woomera and South Africa; conversion 
of the funckm~ntal reception frequency of the  tracking s ta t ions  t o  
the  2290/2.330 megacycle band; procupemend of portable e lectronics  
equipment . f x  use at  cooperative s ta t ions  having la rge  antennas; ani1 
equipping the  e n t i r e  net w i t h  adequate spares needed t o  keep the  
s ta t ions  o:perational during the long tracking periods required by 
the  heavy .LcuLs1r and planetary probe schedules. 

JUSTIFICATION: -- 
By the end of the  f i s c a l  year 1961 t+he Deep-Space Network w i l l  

have at ta ined the  c a w b i l i t y  required by the Ranger lunar program, 
with a t h m e  s t a t ion  network operating at 960 megacycles and pro- 
viding an iadeqmte capabi l i ty  i n  receiver bandwidth f o r  the  TV 
pictures .  

I n  the f i s c a l  year 1962 signif icant  changes a r e  required a t  
the  three  s ta t ions t o  fur ther  extend t h e i r  capabi l i t i es  t o  meet the  
requirements of the more advanced lunar sof t  landing pro~ram and 
the ear ly  requirements of the planetary program. 
transmitter w i l l  be in s t a l l ed  a t  Goldstone f o r  more accurate measurtt- 
ment of range at  great distances and f o r  command capabil-ity i n  the 
planetary operation. h a l l e r  transmitf,ers w i l l  be added t o  the 
overseas s ta t ions  fo r  command purposes and fo r  doppler measurements 
i n  the adv<snced lunar programs. h t a  display consoles w i l l  be 
modified fo r  planetary mission requirements. 
operating frequency from 960 megacycles t o  the new 2300 megacycles 
is  t o  be accomplished i n  accordance w i t h  in ternat ional  agreement. 
The new frequency will provide mcre bandwidth f o r  space research, 
i s  more su i tab le  fo r  reception of f a i n t  signals,  and permits more 
accurate tra,cking to the  greater  ranges required. 
of th i s  chsnge i n  frequency, the antenna surfaces w i l l  have t o  be 
refined t o  the higher opt ica l  qual i ty  required t o  optimize the  
advantages inherent i n  the  higher frequency. The change will a l s o  
necessitate the purchase of new feeds and receiving equipment f o r  
a l l  s ta t ions .  

A more powerful 

A change i n  basic 

A s  a consequence 
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Goldstone s ta t ion :  --- 
Modernization of receiving antenna: It is anticipa,ted that re-  
search a c t i v i t i e s  programmed f o r  the f i s c a l  year 1961 w i l l  r e s u l t  
i n  a design concept f o r  a la rge  r e f l ec t ing  surface, which, when 
used 1.n conjunction with the  present Goldstone 85-foot diameter 
receiv.ing antenna, w i l l  provide a substant ia l  decrease i n  the  
''noise temperature" produced by the  ear th  i tself .  
is  i n  progress t o  evaluate the mechanical and radicl frequency 
performance capabi l i t i es  of the exis t ing Goldstone 85-foot 
diameter tracking antenna. Based on the r e su l t s  of t h i s  evalu- 
atiori program, modifications w i l l  be made t o  t h e  dish surface 
and possibly t o  the  supporting s t ruc ture  t o  improve the  high 
frequ.enc:y receiving capabi l i t i es  of the  antenna. A right ascen- 
sion chive system w i l l  be b u i l t  and in s t a l l ed  on the  receiving 
antenna. The purpose of t h i s  equipment is  t o  provide fo r  higher 
accure.cy antenna tracking, and t o  improve the accuracy and oper- 
ations.1 charac te r i s t ics  of the  opt ica l  and radio star tracking 
calikrat.ion techniques. 
alignmerit and evaluation of the Goldstone antennas. Ekisting 
optics3 equipment will be replaced with more accurate and 
more ve r sa t i l e  equipment a 

--- 

A program 

Optical techniques a r e  u t i l i z e d  f o r  

h t a  c.isplay and data reduction equipment: 
w i l l  1leg:i.n before the completion of the Ranger schedule. This 

The planetary fliglits --- 
overlapping of programs w i l l  c reate  a temporary shortage of 
data display consoles i n  the  check-out areas at  the Jet Propul- 
sion Iakoratory and the  Atlant ic  Missile Range. 
t ional  consoles will be fabricated and programmed t o  the  
i n i t i a l  planetary f l i g h t  measurement program. One of these 
consoles may be moved from locat ion t o  locat ion t o  p e r m i t  the  
modification of t h e  exis t ing Ranger systems t o  the planetary 
configuration. With t h i s  approach, the  three new data dis-  
play consoles and the modification of f ive  exis t ing Ranger 
consoles w i l l  meet the  needs of t he  planetary progr<zm. Specia:L 
equipment is also required t o  convert the  check-out s t a t ion  
b u i l t  i.n the  f i s c a l  year 1961 in to  a kall planetary data re- 
duction s ta t ion .  
special  d ig i t iz ing  system t o  convert telemetering data i n t o  
a format sui table  fo r  computer entry.  Additional recarding 
equiprllent will be required. 
ment program w i l l  change from launch t o  launch. Ikomuta t ion , ,  
d ig i tz l iza t ion ,  and display equipment w i l l  require continuous 
reprosramming t o  accommodate the measurement program variat ions.  

Three addi- 

m e  added equipment w i l l  consist  of a 

3Phe planetary f l i g h t  measure- 

Support, buildings and u t i l i t i e s  : Construction and ins ta l la t io i l  
of a ,permanent power d is t r ibu t ion  system a t  Goldstone i s  re-  
__I-- 

quired t o  replace the d i e se l  generators now i n  use. 
nent 3,730 square foot  addition t o  the  tracking s t a t ion  corn- 
munication:; and control building w i l l  be used t o  house the 
high-speed computer required by the  tracking and transmitt ing 
antenna programs. 

A perma- 
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Equipmentifor new frequencies: Antenna feeds, amplifiers,  and 
converter's; a re  necessary t o  extend the operating frequency limits 
t o  inclut!c? the  s a t e l l i t e  frequencies of 136, 1400, and 1700 mega- 
cycles. Yhi.s w i l l  make the s%a.t;ion avai lable  f o r  specialized 
s a t e l l i t e  data acquis i t ion tasks  ra ther  than l imit ing it t o  deep 
space prches only. 

Maser/parametric amplifier f o r  antenna : m e n t  receiver systems 
generate zynertain amoirnt of s t a t i c  which can eas i ly  mask a f a i n t  
s ignal  from deep space. This s t a t i c ,  or  "noise," is defined i n  
terms of temperature OF degrees Kklvin: t he  higher the noise 
temperature, the  more s t a t i c  and the l e s s  s igna l  reception. A 
new subsyEtem w i l l  reduce the e f fec t ive  receiver system noise 
from 1580~' E: t o  l e s s  than 300° K. 
a signal  f ' i v e  times weaker than can presently be heard, w i l l  
double t h e  range over which any presently audible s ignal  will 
be received, and w i l l  permit %.?a.&ing t o  greater  distances.  

!&tis w i l l  allow detection of 

Ground encoder and command equipment: 
c r a f t  series is completed, the  g r o u d  command equipment w i l l  
undergo scme modification t o  accommodate the  slower cormnand 
r a t e s  applica'ble t o  the  planetary probes. 
t ions  will have t o  be made t o  accommodate more camplex demands 
by expanding the  capabi l i t i es  of ex is t ing  equipment. 

After the  Ranger space- 

Other minor modifica- 

Atomic clock f o r  timing: m e  permanent i n s t a l l a t ion  of an atomic 
clock syscm a t  the Goldstone s t a t i o n  w i l l  provide a highly s tab le  
frequency standard from which may be derived an improved measure- 
ment of sta, t ion time. Two basic clock mechanisms a r e  required 
t o  provide a self-checking feature .  

Receiver eEipment f o r  t ransmit ter  s i t e :  
required : f x  the r e l i ab le  tracking of separable spacecraft such 

A second receiiver i s  

as Ranger. 
only the 'I'V or the  survivable lunar capsule but not from 
both; the  5wal-receiver system will permit simultaneous t rack-  
ing of bot.? objects. Ancillary recording equipment fo r  instru-  
menting t h o  'tracking receiver,  including oscillograph, tiape 
recorders and s ignal  conditioning equipment is  needed t o  complete 
the system. 

'ke present equipment could co l lec t  s ignals  f r o m  

Collimation beacon modifications : 
encoder a1~~:anmand decoder un i t s  used i n  conjunction w i . t h  t he  
pole beacon f o r  simulating the spacecraft  portion of the: com- 
munication:; system a r e  required by the continual developnent 
of spacecraft .  

Changes i n  the  telemetry 

brig range antenna range: 
being conzz ic ted  at  the  de% Propulsion laboratory is of l imited 
m a x i m u m  1engl;h (about three miles), and therefore w i l l  not be 
able t o  handle radio pat terns  and gain measurements on mobile, 
high-accuracy antennas. A pattern measurements f a c i l i t y  w i t h  
support iq;  equipment is  proposed f o r  construction at  Goldstone 

The antenna range f a c i l i t y  which is 



t o  supplement the range a t  the  J e t  Propulsion labo:ratory. It 
w i l l  be par t icu lar ly  u s e m  i n  performing high-accuracy measure- 
ments on la rge  mobile ground tracking antennas and antennas of 
the large spacecraft  planned f o r  Saturn. 

100 kilowatt t ransmit ter :  High-powered transmission capabi l i ty  
is  needed t o  command and conduct two-way doppler and ranging t t t  
planetary distances.  
mately 30 million miles. 
t o  olrer 100 mill ion miles with the new transmit ter .  

--- 
The present l i m i t  of command i s  appraxi- 

It is  proposed t o  extend t h i s  range 

Woomera and South Africa s ta t ions :  -- 
Support building: An equipment storage building, including a 
s t o c l r r o ~ , ,  is  needed at the  Woomera s i te  t o  house complex and 
de l ica te  operating spares, replacement units,  and a l t e rna te  
subs;yst,ems and equipments . 
Equi:me.nt f o r  new frequencies : Antenna feeds, amplifiers, ani1 
converter6 a r e  required t o  extend the operating frequency limits 
for tclese two s ta t ions  t o  those of the  Goldstone s1;ation. 

Secow3 receiving system: A second receiver f a c i l i t y  at each 
s t a t : h n  ~ r i l l  permit a s ingle  antenna t o  receive transmission 
:from two separate space probe t ransmit ters  simultaneously. 

--- 

Masei:,/pwtrametric amplifier:  This is  the  same subsystem being 
reque8sted t o  reduce the  receiver noise that is being procured 
fo r  i;he Goldstone s ta t ion;  it w i l l  make a l l  three  s ta t ions  
pra:LLe:L i n  operating capabi l i ty .  

--- &lib:-a;ion, display, and command equipment : Cammand encoders, 
op t ica l  instruments, and t e s t  equipments are required similar 
TO those used a t  Goldstone. 

--- Digi1;trl recording and data handling equijynent : 
w i l l  e s tab l i sh  the  same d i g i t a l  recording and data handling 
capab:i.l:iti.es that w i l l  e x i s t  a% the  Goldstone s i t e .  

This equipment 

PO kj.:!owa%t t ransmit ter  with cormnand and doppler: 
m i t t ~  subsystem will provide two-way doppler and comraand 
capal)r..lf.t8y which i s  required a t  both s ta t ions .  

This t rans-  --- 

Equipment rioclernization: Since the Deep-Space Network is the only f ac i l -  
i t y  availe:Z? t o  t h i s  country f o r  continuous communication with i ts  lunar 
and deep space probes, extensive tracking periods a r e  required for  the 
recording of s c i e n t i f i c  daka and o r b i t  calculations.  It i s  absolutely 
essent,ial, therefore,  that t he  equipment be continuously modified aid 
updated t o  achieve maximum r e l i a b i l i t y ,  and requires a high l eve l  of 
maintenanc 6’ .  

Suppcbi*t equipment f o r  standasdization and test:  
needed t ;o be continuously i n  use at  any one s t a t ion  w i l l  be 
used for  t e s t ing  and standardization of a l l  three s ta t ions .  

Equipment not 
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This procedure avoids the procurement of duplicate tes t  equip- 
ment, where only periodic use is  required at any one s t a t ion .  
Certain c r i t i c a l  subsystems must be provided as back up t o  
assures continuous operation of elements d i f f i c u l t  t o  replace 
i n  e v m t  of f a i lu re .  

Frequency change from 960 t o  2300 megacycles: 
Network has from i ts  inception been operating i n  the  890/960 
megacyc:le fkequency bands. These bands are a l so  assigned by 
the  Federal Communications Commission t o  other uses around the  
country. The NASA is  sh i f t i ng  t o  the space frequency band of 
2290/2300 megacycles i n  l i n e  with the results of the  Interna- 
t i ona l  Geneva Conference on the use of radio frequencies as 
w e l l  a s  discussions of the U. S. Interdepartmental Radio 
Advisory Committee on the sane subject.  
require the  purchase, ins ta l la t ion ,  and check out of the  
2290/2300 inegacycle receiver and associated equipme.nt a t  
each o f  the deepspace stations,including the mobile track- 
ing s ta t ion .  
year 1962 in  order t o  cease use of the 960 megacycle band by 
January of 1963 as required by the Federal Communications 
Commi s sion . 

The Deepspace 

The s h i f t  w i l l  

The work must be accomplished during the f i s c a l  

Portable f a c i l i t i e s  : 
-I 

Additions equipment f o r  mobile tracking s ta t ion :  
posed t o  provide the  same d i g i t a l  recording capabi1:ities f o r  t he  

It i s  pro- 
p-- 

- -  
mobile s t a t ion  as w i l l  ex i s t - a t  t he  Goldstone s i t e  and t o  pro- 
vide ,sWre components fo r  the  d i g i t a l  recording equipment neces- 
sary t o  maintain the receiving capabi l i ty  of t he  s ta t ion .  The 
modification w i l l  update the  mobile s t a t i o n  t o  be compatible 
with requirements of t he  spacecraft  f l i g h t  program. 

A L -  Trans-wr table receiving s t a t ion  : As presently constituted, the  
deep-space f a c i l i t i e s  have no back up s ta t ions .  A failure at  
one s-tation during a c r i t i c a l  period could r e s u l t  i n  the loss  
of s ign i f icant  data and reduce the  success of a spacecraft  
which .nas accomplished i t s  desired objectives. Secondly, there) 
are certtnin times i n  a spacecraft  f l ight that a r e  extremely 
c r i t i c a l ,  such as r e t r o  f i r e ,  separation, terminal maneuver, 
and irn-pct. During these short  periods, it would be? desirable  
t o  obtaiii as strong and r e l i a b l e  a s igna l  as possibl-e from 
the  s]3i%c1xraft. To s a t i s f y  the  above two requirements, there  
are se7re:ral- f a c i l i t i e s  possessing la rge  antennas around the  world 
whose direc:tors have indicated a willingness t o  cooperate with 
NASA fin ticquiring data from space probes during the  short  
period:; of c r i t i c a l  importance (Jodrel l  Bank, England - 250-foclt 
antenna; Parkes, Australia - 210-foot antenna; Sugar Grove, 
West Virginia - 600-foot antenna, e t c . ) .  However, none of these 
facil:l-;ies have the  proper data acquis i t ion and terminal equip- 
ment fo r  ac:tive par t ic ipat ion.  

cno-11 



It i s  proposed t o  build a transportable s ta t ion  for  receiving 
data f r o m  space probes to be placed at  the best available 
anteiina location fo r  optimum coverage of the c r i t i c a l  periods 
of vtzrious spacecraft f l igh ts .  
with a 2290/2300 megacycle receiver, and data recording, data 
disp:Li3y, data handling, data conversion, timing, demodulation, 
intei?~oimunication and communication terminal equipment. The 
s ta t :bn  w T l l  a l so  have some standard antenna feeds, collima- 
tion,, simulation and t e s t  equipment, as well as adequate spare 
parts.  With t h i s  equipment, a cooperating s ta t ion can quickly 
becane tt useful participant i n  the data acquisition network 
and t y i b n i t  s ignificant telemetry information i n  the? proper for-  
mat.  

The s ta t ion  w i l l  be equipped 

COST ESTDELiT13: --- (See next three pages) 
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COST ESTIMATE: 

Goldstone stat ion : 

- 
XORd CQnstrEct i C E .  ..................................... 
ModPrnizat.ion n f  receivirg aEteP2s. .................... 
Data display and data reduction ecpipment .............. 
Second receiving system ................................ 
Ranging equipment f o r  Centaur and Ranger ............... 
Digital  recording and data handling equipment f o r  
Centaw and Ranger .................................... 

Technical bu-ildings .................................... 
S.u-2por-t buildings and u t i l i t i e s  (1962: Building, 

3,700 square f ee t  8 $32.00 per  square foot, $118,4Oo; 
power dis t r ibut ion system, $281,600). ................. 

Equipment for new frequencies (1,hOO, 1,700, 136-137 
megacycles). .......................................... 

Maser/parametric amplifier for antenna ( 2,300 mega- 
cycles). .............................................. 

Ground encoder and comand equipment for planetary 
programs....... ....................................... 

U r g e  aperture antenna (200-300 f e e t ) .  ................. 
Atomic clock fo r  timing ................................ 
Receiver equipment fo r  t ransmit ter  si te(2,300 
megacycles). .......................................... 

Collimation beacon modifications... . . . .  ................ 
Long distance antenna range.. . . . . . . .  ................... 
io0 kilowatt t ransmit ter . . . . . . . . . . . . . . .  ................ 

Total, Goldstone s t a t ion  ............ 

Fisca l  Year F isca l  Year Fisca l  Year 
1960 1961 1962 

$200,000 
200,000 

250, ooo 
800, ooo 

530,000 400,000 

75 7 000 150, ooo 
130, ooo 130 , ooo 

610, ooo 344,000 
200,000 

100 , 000 
300 , ooo 
60,000 

2001 000 
650, ooo 

$170,000 $2,995, ooo $2,684,000 



COST ESTIMATE (continued) : 

Woomera s ta t ion:  

ml,,-.hni L-,: iaqmn0 

r _ T t , i l i t i ~ E , . * . . : . . ~ ~ = * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ *  ................... 
Control building ..................................... 
S i t e  preparation and roads . . . . . . . . . . . . .  .............. 
Support buildings ( 1962 : One building, 5 , 000 

square f ee t  $10.00 per square foot ) . .  ............. 
Equipment f o r  new frequencies (I, 400, 1,700, 
136-137 megacycles). ................................ 

Second receiving system (2,300 megacycles). .......... 
Maser/parametric amplifier for planetary programs 
(2,300 megacycles). ................................. 

Calibration, display and comand equipment f o r  
Centaur and Ranger .................................. 

Digi ta l  recording and data handling equipment ........ 
Transmitter capabili ty,  10 kilowatt cormnand and 

coherent doppler (890/2,100 megacycles). ............ 

4. L " * / _ _ c & b U &  "ur&urrrg". ................................. 
Recei..+lg e!y2ipXect ($9 c.,zgszyclzs). ................ 

Total, Woornnra s ta t ion .  ........... 
South Africa s ta t ion:  

Technical buildings. ................................. 
Receiving equipment ( 960 megacycles j ................. 
S i t e  preparation and roads ........................... 
Ins ta l la t ion  and erection o f  equipment) .............. 
U t i l i t i e s . .  .......................................... 
Control building ..................................... 
S 1 q p r t  -&2-51422T= v- - i .  - .  

136-137 megacycles). ................................ Equipment f o r  new frequencies (1,400, 1,700, 

Fisca l  Year F isca l  Year F isca l  Year 
1960 1961 1962 

rhC'LQ AAA 

86c, 9GZ 
yuuu , vuu 

d-rnn A n n  
+I /VU , UUV 

2Sg,cloo 301, GOO 
178, ooo 164,000 
485,000 140 , 000 

400 , 000 $50 7 000 

375 7 000 
215 , ooo 

130, ooo 

250, ooo 
2,460,000 1,505,000 1,763,000 

242,000 
240,000 510,000 
511,500 434,000 

230, ooo 
330,000 
164, 000 
'I cc , !x!c! 
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VARIOUS LOCATIONS 

FISCAL YEAR 1962 FSTIMATFS 

FACILITIES FOR F-1 ENGINE PROGRAM 

DESCRIFTIOI? -- : 

The c:ont;ractor's manufacturing f a c i l i t y  a t  Canoga F'ark, California,  
requires uidditional equipment t o  meet t he  needs of t h e  3'-1 booster 
engine development program. 
chamber brazing furnace, attachments f o r  various machine tools,  and ad- 
d i t i ona l  q~ta3.ity control, laboratory and t e s t  equipment. The engine t e s t  
s i t e  at the  E:dwards A i r  Force Base, California, requires t oo l s  and ?quip- 
ment for the support shops. In  addition, t e s t  stand 1-B a t  the  Edwlwds 
Base must be provided w i t h  1,209 f e e t  of addi t ional  conduit f o r  the 
strair, gage system running rrom the stand t o  the control center.  Stand 
1-B a l so  need.s a pi l lbox t o  permit observation of i t s  second f i r i n g  
posi t ion ard an elevator for personnel and mater ia l  t o  reach i t s  work 
platforms. 
l in ings  t o  prevent condensation on the  inner walls and contaminatioji of 
t h e  fue l .  

Involved a r e  modifications of t he  thrust 

T'he f'uel tanks associated w i t h  stand 1-B require p a s t i l :  

JUSTIFICATION : -- 
The exceptional s i z e  of t h e  F-1 engine and i t s  components produces 

unique and specialized requirements for i t s  fabricat ion.  
i s t i n g  contractor fabr ica t ion  f a c i l i t i e s  must be modified t o  meet t he  
schedule f o r  the manufacture and assembly of parts and the  i n i t i a t i o n  of 
complete engine t e s t s .  
t r o l l e d  envirxxnent equipment, sa fe ty  devices, and precision contro1.s. 
The size ,  v&$t, configuration, materials,  and tolerances of t he  F - 1  
components :nake necessary the  use of spec ia l  attachments and auxi l ia ry  
equipment :For use with exis t ing machine tools .  To insure qua l i ty  and 
grea te r  re:Liabi:Lity, Larger and more accurate measuring and inspecti  on 
devices wi:LL be required. 

A number of ex- 

A brazing f k n a c e  must be provided w i t h  con- 

With 1;es-t stand 1-B becoming avai lable  for complete engine testing 
by about Mcqg :Lg6l, a number of additions must be provided t o  assure i t s  
maximum utiLi:sation. 
s t a l l i n g  addi t ional  conduit t o  t he  control center. Since a second 
posi t ion 01' s1;artd 1-B will be act ivated i n  mid-year 1961, a new observa- 
t i o n  post is 1-equired. 
above the  test; shop area. 
t r a v e l  betmen these areas  with too l s  and heavy equipment. 
i s  included in t h i s  project  t o  expedite construction, repair ,  and modifi- 
cation. 
The fuel tanks of stands 1-A and 2-A have been safeguarded by l i n ing  them 
with plastjc: t,o prevent contamination of t he  fue l .  
provide similar l in ings  for the stand 1-B tanks. 

The s t r a i n  gage system must be completed by i n -  

Work platforms a r e  located 70 f e e t  and 120 f e e t  

An elevator 
There w i l l  be a da i ly  need f o r  personnel t o  

It. will. eliminate t,he need for a heavy boom crane on standby. 

It i s  proposed t o  
Additional tool ing and 

c ~ i o  - 17 



equipment is a l so  required t o  provide an adequate capabi l i ty  f o r  making 
the  on-site repa i rs  and modifications needed by the  accelerated tesi; 
schedule. 

COST ESTIMATE: -- 
Manufscturing and qua l i ty  control equipment.. ........... 
Design and engineering services......................... 

Total  estimated cost...... 

$26]5,000 
T e s t  f a c i l i t i e s  at  the  Edwards A i r  Force Base........... l22,ooo 

313 000 -L 

coNsmucTIoN s m m  : -- 
Total estimated completion time.......................... 15 months 

c1?10- 18 



VARIOUS LOCATIONS 

FISCAL YEAR 1962 ESTIMATES 

F A C I L I T I E S  FOR 200K ENGINE PROGRAM 

DESCRIPTIOJ : -- 
Modif iciatIions t o  exis t ing contractor f a c i l i t i e s  a r e  required t o  

provide l i qu id  hydrogen propellant storage and flow syst;ems, and t o  pro- 
vide specfiitl instrumentation f o r  t he  measurement of t h rus t  i n  the  ;!OOK 
engine development program. The following work is  proposed: 

:L * 

2 .  

:3 * 

It. 

Mod.if icat ions t o  the  exis t ing stand comprising a l t e r a t ion?  
1;o -the exis t ing t e s t  run tank, the  addition of tank founda- 
1; ions, tank support s t ructure ,  power d is t r ibu t ion  cables, 
tuid control  center cables. 

:Cns-;allation of a l i qu id  hydrogen storage and t ransfer  sy?tem 
for engine t e s t ing .  The system w i l l  include storage, tankage, 
l;:?ansfer l ines ,  a f i r e  f igh t ing  system, and associated pulp- 
:ing equipment. 

:[iis-l;al-lation of a gaseous hydrogen system t o  pressurize t't-te 
:t:iqinid hydrogen storage vessels and t h e  on-stand run tankE. 
lke system w i l l  consist  of a l i qu id  hydrogen pump, a heat 
exchanger f o r  vaporizing l iquid,  high-pressure gas storage 
~res:;els, and t r ans fe r  l i n e s  t o  the  storage vessels  and t e s t  
:;-;and. 

I d d i t  ional  flow, temperature, and th rus t  instrumentat ion for 
t;t?sI; stand use and su i tab le  high-frequency recording ins t ru-  
ments for  data recording center.  

JUSTIF1CA'J~:COW : --- 
The p~oposed modifications a re  required t o  develop t h e  200, OOCl pound 

th rus t  hyCh*ogen-oxygen engine. The r i s k  t o  the  successf'ul developlrient of 
the  engine writhin i t s  projected schedule i s  high and any t e s t i n g  accident 
may jeopartli::e t h e  developing and launching schedule of t he  Saturn C - 2  
vehicle.  lkiding i s  requested t o  ac t iva t e  an additional. engine t e s t  stand 
by providhg a hydrogen storage and feed system f o r  an ex is t ing  t e s t  stand 
(stand VTEI-2 atr the  contractor 's  Santa Susana F ie ld  T e s t  Laboratora) . A 
su i tab le  o:sygen system already ex is t s .  
acceptance t e s t ing  of production engines. 

The stand will l a t e r  be used i n  

CF~O-19 



Test r;ttmd modification for hydrogen use.. .............. 
Gaseous hydrogen sys t  em................................. 40,000 

$350,000 
Liquid hydrogen system..... ............................. l95,OOO 

Instl?unentation......................................... 9 0 , O ~  
Design and engineering services......................... -I 75,000 

Total  es tbated cost...... &w 
COIJSTRUCTION -- SCHEMTLE : 

Total. estimated completion time ......................... 15 months 

m10-20 



VARIOUS LOCATIONS 

FISCAL YEAR 1962 ESTIMATES 

SOUNDING ROCKET FACILITIES 

DESCRIFTIOI\T : -- 
This project  provides f o r  t h e  fabr icat ion of a launcher of k n c ~ w n  de- 

sign, lauricher pad, enclosures for rocket conditioning, and control in- 
strumentat; ion for launch operations a t  Fort Churchill, Canada. Support 
f a c i l i t i e s  such as radar tracking, telemetering, range safety,  rocket 
assembly, itntl check-out already ex is t  a t  t he  s i t e .  

JUSTIFICAYCOIJ: --_ 
A high-ctlt.itude sounding rocket launch f a c i l i t y  a t  Fort Churck ill 

i s  required l;o extend t o  greater a l t i t udes  the  research current ly  ‘tieing 
conducted there  and t o  permit correlat ion with and supplementat ion of 
sounding rocket, data acquired from other polar regions. 
ing f a c i l i t i e s  l i m i t  t he  a l t i t ude  of sui table  probes t o  under 150 km, 
whereas the  areas of required investigation extend from above 250 k m  
t o  1,000 Em. 
t h e  Journeyman and Javel in  vehicles w i l l  provide the  means f o r  carrying 
probes up to about 1,000 km. Experiments i n  the  areas of energetic 
par t ic les ,  magEetic f i e lds ,  and ionospheres w i l l  be condxcted. 

Existing launch- 

The in s t a l l a t ion  of a f a c i l i t y  capable of launching koth 

COST ESTIMATE : --- 
Journeyman- Javelin launching complex. ................. 
Launc!l.i instrumentation and control equipment .......... 
MovalL-e launch complex enclosure.... .................. 

$100,000 
100,000 
100,000 

1nsul.aited and temperature controlled rocket 
cond.i.tj.on.ing area (50  f e e t  by 100 feet,: 5,000 . . . . . . . . . . . . . . .  200 000 squme fee t  63 $40.00 per square foo t ) .  2- 

Total estimated cost .  ... 

CONSTRUCT1 ON SCHEDULF: : -- 

2:- $500 000 

Total.  estimated completion time ....................... 9 months 

CFlO - 21 



VARIOUS LOCATIONS 

FISCAL YEAR 1962 ESTIMAmS 

DAMAGE FEX'AIR AND SPECIAL CONSTRUCTION 

DESCRIFTIOFT: -- 

This project  provides funds t o  repa i r  damage t o  launch complex 
f a c i l i t i e s  over and above the normal minimum clean up following a 
launching; & a g e  resu l t ing  from storms, and co l l i s ion  by vehicles 
launched f'rgoni other complexes; and danage from other unforeseen 
hazards. 

JUSTIFICA'1'l:OPI : --- 
Experience has demonstrated t h a t  the  clean up and res tora t ion  

of damage& launching areas may be considerably accelerated by the  
immediate a v a i l a b i l i t y  of funds. 
prompt ini.t;iation of  work can eliminate weeks or  months of delay, 
not only i.n the  repa i r  o r  reconstruction of a f a c i l i t y ,  but also i n  
the  work i.rivcdved i n  protecting or  preserving t h e  f a c i l i t y  u n t i l  
damages can be assessed. 
j ec t  i s  t o  cover NASA requirements a t  both the Atlant ic  and Pacif ic  
Missile Ramges. Experience has shown, generally, t h a t  i n i t i a l  re- 
covery  cost;^ suf f ic ien t  t o  start the process of refurbishing average 
about $250;000 per launch pad. The contemplated launch r a t e  of RASA 
vehicles,  viewed against  t he  number of  past  catastrophies,  indicates  
an estimat.et3 funding requirement for about 3 emergency s i tua t ions  
per year. 

Occasions can a r i s e  where the  

The sum of $750,000 requested i n  t h i s  pro- 

COST ESTDICLTIC : --- 
Total estimated cost . .  . $750,000, 

(::no-22 



NP.TIONAL AER0”I’ICS AND SPACE AIIMIXISTRATION’ 

FISCAL YIW 1962 ESTIMATES 

ADVANCED FACILITY PLANNING AND DESIGN 

DESCRIFTIOF!; -_ 

The f‘unds requested under t h i s  pro jec t  are 
f a c i l i t y  plarming and design on pro jec ts  f o r  wh 
may be requested i n  subsequent budgets. 

required. fo r  advanced 
ch construct on funds 

JUSTIFICA7’I:OTJ : --_ 
Long-i-ange plans i n  several  program areas must an t i c ipa t e  t h e  need 

f o r  t h e  const,ruction of f a c i l i t i e s  beyond t h e  budget year f o r  which es t i -  
mates are being submitted. A considerable saving i n  t i m e  and an increase 
i n  t h e  accwmcy of construction cost  estimates w i l l  r e s u l t  with t h e  
a v a i l a b i l i t y  of an advanced f a c i l i t y  planning and design fund which can 
be used. t o  . i n i t i a t e  t h e  design of h igh-pr ior i ty  f a c i l i t i e s  p r io r  t o  t h e  
enactment of project  authorizat ion and t h e  appropriation of funds. 
out t h i s  po;lect ,  t h e  only method by which such advanced design work can 
be i n i t i a t e d  i s  through t h e  use of t h e  Administrator’s emergency auth- 
orizat,ion requested i n  t h e  authorizat ion ac t .  However, t h e  mount 3f 
emergency EnxLhorization requested for t h e  f i s c a l  year 1962 ant ic ipa tes  
t h a t  ad.var c:ed planning and design requirements w i l l  be provided by this; 
pro j ect  . 

With- 

The p o v i s i o n  of t h e  separate and iden t i f i ab le  advanced planning and 
design fun21 proposed by t h i s  pro jec t  will allow t h e  emergency authoriza- 
t i o n  t , G  be conserved f o r  emergency pro jec ts  requir ing t h e  prompt i n i t i a -  
t i o n  c)f con:;t,ructiion, avld w i l l  permit advanced planning and design to  Se 
funded without t h e  necessi ty  for reprogramming funds provided f o r  othe:? 
pro j ecit s . 

COST ESTIbKT’E:: --- 
To-tal. estimated cos t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5 ,00~3,000 -- 

CF11-1 




