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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND PROGRAM MANAGEMENT 

GENERAL STATEMENT 

The Research and Program Management appropriation includes funding for 
research in Government laborat:ories, management of programs and other 
activities of the National Aeronautics and Space Administration. The present 
appropriation ti.tle has replaced the title of "Administrative operations", to 
be more descxiptive of the activities provided for in the appropriation. 
Principally, these are : 

Provide thle personnel staff necessary for in-house research and 
to plan, mama.ge, and suppoxt the Research and Development programs. 

Provide operational capability to the laboratories and facilities 
for in-house research and planning, directing, and executing out-of,- 
house reseaxch, development, and mission operations effort; general 
purpose computer capability and such necessary logistics support, a:s 
travel and transportation; maintenance and operation of facilities; 
and technical and administrative support. 

The Research and Program Management appropriation request is subdivided 
into six functional categories, as follows: 

1. 

2.  

3 .  

4. 

Personnel Related Costs.which is comprised of salaries and benefits 
for civil service personnel, over 70% of whom are technical, and for 
personnel of other government agencies detailed to NASA; and includes 
supporting personnel costs, i.e., the cost of moving expenses, its 

provided by law, the cost of recruiting and personnel investigation 
services provided by the Civil Service Commission, and personne:ll 
training. 

Travel includes the cost of travel required for direction, coordination, 
and management of research and development and construction of 
facilities program activities, flight mission support and overseas 
travel to launch and tracking sites, and travel to meetings and 
technical seminars. 

Automat& Data Processinql includes the cost of the lease, purchase, 
and maintenance of equipment, and the cost of providing contract: 
services €or programming and operations for general purpose computer 
capability. 

Facilities Services includes the cost of leasing research laboratories 
and fac€l:Lties, minor construction, maintenance and related services; 
custod:lal services; facility operations; and range operations at. the 
John F. Kennedy Space Center, NASA. 
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5. Techni.ca1. Services includes the cost of certain engineering services, 
the dissemination of scientific and technical information derived from 
the technology utilization program, and education programs. 

6. --- Adminic;trative Support includes the cost of communications, administra- 
tive printing, administrative supplies, materials, equipment, transpor- 
tation support, and other support services. 

Installations are under the management direction of the Associate Admini- 
strator having: primary responsibility for the research and development 
programs conducted at the inst.allation. The Associate Administrator for 
Manned Space Flight is responsible for the Kennedy Space Center, Manned 
Spacecraft Center, and Marshall Space Flight Center; the Associate Administrator 
for Space Science and Applications is responsible for the Goddard Space 
Flight Center and Wallops Station; and the Associate Administrator for 
Advanced Research and Technology is responsible for the Ames Research Center, 
Electronics R.esearch Center, Flight Research Center, Langley Research Center, 
Lewis Research Center, and the! Space Nuclear Propulsion Office. The Associate 
Administrator for Organization and Management is the institutional dirlector 
for NASA Headqparters. 

- 1969 OPERATING PLAN 
The budget request for 1969 for this appropriation was $648.2 million. 

By floor action the authorization and appropriation were reduced to $603.2 
million. 
levels were assessed and it was concluded that after a11 possible reductions 
had been taken, it would be necessary at the $603.2 million level to reduce 
planned employment in permanent positions by 4,900 positions. A reducition 
of this magnitude would have such disruptive effects on NASA that the 
successful and effective execution of the programs approved by Congress would 
have been impossible. It was concluded that the minimum operating 
level should not be less than $623.3 million. This required a reduction of 
planned employment in permanent positions by 1,661 positions, which wa:3 con- 
sidered to be the maximum reduction that could be taken and still provLde a 
minimum employment level for support of the research and development pirograms. 
In addition to the reductions in personnel, it was necessary to reduce all 
other costs funded by the appropriation by over 10%. 

The effects of operating at this level and various alternative 

After the reprogramming of $20.1 million to sustain a minimum operating 
level, two major adjustments were necessary to provide for actions not 
provided for in the budget request. The first was for the second increment 
of the Federal Salary Act of 1967, effective in July 1968. The estima1:e for 
this increase was contained in a government-wide estimate in the President's 
budget, but nlot included in agency budgets. The cost of this increase,, 
$23.7 million, was provided by the Bureau of the Budget by transferring funds 
withheld from the Research and Development appropriation. The second major 
adjustment resulted from the decision to convert certain support service 
contractor functions at Goddard Space Flight Center to civil service 
operations. 'The largest number of these contracts had been financed in 
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Research and. Development. Consequently, $1.5 million was transferred from 
Research and. Development to tihis appropriation to fund 559 civil service posi- 
tions during the latter portion of the year. 
the development of the 1969 operating plan: 

The following table summarizes 

Authorization amount.................. $603,173,000 
Increase to minimum operating level... +20,108,000 

Subtotal............................ $623,281,000 

General salary increase............... +23,719,000 
Conversion of support service contract 
functions........................... +1,541,000 

Subtotal............................ $648,541,000 

Transfer to G S A . . . . . . . . . . . . . . . . . . . . . . .  -280,000 

Planned FY 1969 program level......... $648,261.000 

- 1.969 MANPOWER PROGRAM 

In the 1969 budget, NASA provided for an employment level of 32,727 civil 
service employees in permanent positions for 1969. 
mission of the budget it was determined that plans for a reduction in force 
at Marshall Space Flight Center could not be constmaated as planned and the 
Bureau of the Budget approved an increase of 120 positions to a new level of 
32,847. Early in May 1968, ais it became increasingly apparent that the 
FY 1969 operalting budget wou1.d be significantly below our request, action was 
taken to restrict employment prior to the end of FY 1968 in order to avoid 
large and disruptive reductions in personnel after the beginning of the 1969 
fiscal year. 

Subsequent to the sub- 

During June 1968, the NASA management determined that the miniaturn adequate 
staffing level was 31,186 positions, a reduetion of 1,661 from the plan. 
Action was continued to reduce strength through attrition to avoid or reduce 
the requirement for later involuntary separations. 

The only modification to the year end plan has been the establishment of 
559 civil sexvice positions to perform certain functions which had been 
accomplished with support service contracts at the Goddard Space Flight 
Center. In t.he 1969 budget, 155 positions w e r e  authorized for that center 
to replace contractor operations which the Civil Service Commission determined 
to be improper. 
service Contracts at Goddard and determined, on the basis of these reviews 
that certain additional suppclrt service contracts were sufficiently similar to 
those previously criticized by the Civil Sentice Commission to require civil 
service perfclrmance in lieu of the contractor operattons. With the approval 
of the Bureau of the Budget, 810 civil service positions will be established to 
replace the contract support, 559 in 1969 and 251 in 1970. The conversion 
in 1969 results in the year end estimate of 31,745 positions for 1969. 

During 1969, NASA continued its cmprehensive study of support 
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1970 BUDGET ESTIMATE 

The 1970 budget estimate is based on a cont inuat ion of t he  opera t ing  l e v e l  
es tab l i shed  i n  1969. With t h e  exception of personnel,  a l l  functional. cate- 
go r i e s  w i l l  be funded s l i g h t l y  below t h e  1969 l e v e l .  
is r e l a t e d  to  the f u l l  year ' s  c o s t  t o  t h i s  appropr ia t ion  of t he  con t r ac t  con- 
vers ion a t  Goddard Space F l igh t  Center, which w i l l  r equ i r e  an increase  of 
$5.8 millioin over t h e  c o s t  i n  1969. 
sponding decrease i n  the  Res'earch and Development appropr ia t ion ,  where the  
cont rac t  services were funded i n  1969. 

The increase  in personnel 

This increase  is o f f s e t  by a come- 

The cos t  of t he  t h i r d  and f i n a l  increment of t h e  Federal  Salary A c t  of 
1967, t o  be e f f e c t i v e  i n  Ju1.y 1969, is not included i n  t h i s  budget. The 
government-wide estimate f o r  t h i s  increase  is included i n  the  P res iden t ' s  
budget. 

1970 MANPOWER PROGRAM 

NASA plains a year end complement of 31,600 i n  1970, a n e t  decrease of 145 
from 1969. 
The reduct ion is o f f s e t  by increases  of 251 a t  Goddard Space F l i g h t  Center t o  
complete t h e  conversion of support s e rv i ce  con t r ac t  func t ions  t o  c i v i l  service 
operat ions,  and 56 a t  the  Elec t ronics  Research Center t o  provide f o r  minimum 
adequate sti3ff:Lng. 

It is planned t o  abo l i sh  452 pos i t i ons  throughout t he  agency. 

DISTRIBUTION BY FUNCTIONAL CATEGORY 

The fo l lov ing  summary t a b l e  ind ica t e s  t he  d i s t r i b u t i o n  of t h e  t o t a l  
appropr ia t ion  requirements : 

1970 _. - 1968 1969 

Personnel r e l a t e d  costs . .  ........ $432,294,000 $463,722,000 $469,550,000 

Automatic da t a  processing. ....... 32,045,000 24,636,000 23,829,000 
F a c i l i t i e s  eervices . .  ............ 94,297,000 85,896,000 84,, 954,000 
Technica:L services . .  ............. 20,505,000 17,398,000 16,860,000 
Administrat:Lve support .  .......... 45,057,000 41,984,000 >,107.00(1 

Travel.. . . . . . . . . . . . . . . . . . . . . . . . . .  15 , 095,000 14,625 , 000 1 4 . ,  600,000 

Total . , . . . ." . . . . . . . . . . . . . . . . . . .  $639,293,000 $648,261,000 $650.900.00(~ 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1970 ESTIMATES 

RESEARCH AND PROGRAM MANAGEMENT 

SUMMARY OF OBLIGATIONS BY INSTALLATION 

F i s c a l  Year Fiscal Year F i s c a l  Year 
1970 

-, 
1968 1969 

MANNED SPACE --- FLIGHT......... ....... $315,098,000 $312,028,000 $307,,450,000 

John F. Kerinedy Space Center,  
NASA...,I,...............I,..... 93,131,000 97,669,000 97,501,000 

Manned Spacecxaf t Center. ........ 95,737,000 97,998,000 97,748,000 
Marshall Space F l igh t  Center. ... 126,230,000 116,361,000 112,201,000 

SPACE SCIENCE --- AND APPLICATIONS-. ... $77,073,000 $82,510,000 $88,053,000 

Goddard Space F l igh t  Center. .... 68,305,000 73,490,000 79,024,000 
Wallops S ta t ion . .  ................ 8,768,000 9,020,000 9,029,000 

ADVANCED RE!X&ICH -- AND TECHNOLOGY.. I_ $189,059,000 $193,924,000 $195,600,000 

Ames Reseairch Center..  ........... 33,781,000 34,036,000 34,050,000 
Elec t ronics  Research Center..  ... 15,352,000 17,237,000 18,566,000 
F l igh t  Research Center. .......... 9,469,000 9,680,000 9,615,000 
Langley Research Center..  ........ 62,213,000 62,947,000 63,308,000 
L e w i s  Resaarc:h Center..  .......... 66,222,000 67,845,000 68,061,000 

Off ice . .  ,................,, ..... 2,022,000 2,179,000 2,000,000 
Space Nucl.t?ax: Propulsion 

SUPPORTING OPEFLAT IONS ---- 

NASA Headquarters.. ............. $58,063,000 $59,799,000 $59 ,,797,000 

TOTAL... ....................... $639,293,000 $648,261,000 $650,900,000 - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1970 ESTIMATES 

NUMBER OF PERSONNEL POSITIONS 

F i s c a l  Year 
1968 

F i s c a l  Year 
1969 

Fiscril Year 
11970 - 

13,961 13,285 13,035 

John F. Kennedy Space Center, 
 SA.......................... 

Manned Spacecraf t  center........ 
Marshall Space F l igh t  Center.... 

2,917 
4,604 
6,440 

2,921 
4,383 
5,981 

2,881 
4,303 
5,851 

4,316 SPACE SCIENCE- APPLICATIONS .... 4,731 4,900 

Goddard Sp,ace F l igh t  Center..... 
Wallops Station................. 

3,822 
494 

4,243 
488 

4,412 
488 

12,040 11.577 11,533 ADVANCED RES,EAJC€l AND TECHNOLE.. 

2,083 
794 
566 

4,037 
4,452 

108 

1,974 
844 
539 

3,885 
4,235 

100 

1,956 
900 
534 

3,849 
4,195 

99 

Ames Research Center............ 
E lec t ronics  Research Center..... 
F l igh t  Research Center.......... 

Lewis  Research Center........... 
Space Nuclear Propulsion Off ice .  

Langley Research Center.. ....... 

SUPPORTING aPER4TIONS 

NASA Headquarters.. ............. 2,154 2,152 2,132 

TOTAL PEl&&ENT POSITIONS. .... 32,471 31,745 31,600 

POSITIONS OTHER l" 
PERElrCNEMT. ................ 2,170 2,193 2,193 ---- 

TOTAL POI3 IT'LONS ............... 34,641 33,934 23.793 
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pace Center.  Spacecraft  Space F l i g h t  

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

34,300 58.839 83,262 
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1,815 4.172 2.890 
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1.660 

8,004 

3,035 

34.294 
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4.632 

-__ 
4.165 

356 

8,695 
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13,335 
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100 

__-  
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6.408 

149 

2.256 

8 6  

7,554 
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13,013 

2,336 

170 

100 _ _ _  

97.669 97,998 116.361 

40,903 64.900 80,873 

3.015 4,694 6,167 

--_ --_ _ _ _  
1.880 4,015 2.171 

1,655 356 80 

7.785 8,930 7,426 

3.029 600 725 

33,760 12,179 12,208 

4.577 1,822 2,300 

615 1 5 0  150 

259 . 100 100 

15 2 1 

97.501 97.748 112,201 

- 
iubtatal  

OSSA 

51.123 

3.801 

_ _ _  
2,137 

1.274 

8,314 

177 

6.174 

2,170 

1 , 1 9 6  

707 

_ _ _  
_ _ -  - 

77,073 - 
57,949 

4,334 

-__ 
1.870 

1,127 

8,472 

184 

5,815 

2.000 

4 4 2  

316 

1 

82.510 

- 

- 
63.069 

4,714 

_ _ _  
2.162 

1 , 1 4 1  

8,456 

101 

5,543 

2,059 

395 
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-_- 
I 

88,053 

0 

- 

46.374 4.749 

3.436 365 

_ _ _  _ _ _  
1.944 193 

1.148 126 

7.918 396 

1 2 1  56 

4 , 9 0 3  1.271 

1.069 1.101 

712 ,424 

620 87 

_-_  _ _ _  
_ _ _  _ _ _  

68.305 8,768 

52,778 5,171 

3.929 405 _ _ _  --- 
1.659 2 1 1  

1,000 127 

8,028 

128 56 

4.573 1.242 

1,000 1,000 

179 263 

216 100 

__- --- 
_ _ _  1 

73.490 9.020 

57.869 5,200 

4,309 405 

_ _ _  --- 
1,938 224 

1.014 127 

8.012 414 

128 5 6  

4 . 3 0 1  1.242 

1.059 1,000 

189 206 

205 124 

__- _.  . 
--_ 1 

79,024 9,029 

I 
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OAR I _- 

138.293 

10,526 

29 

3.526 

533 

13,950 

358 

13.007 

5,345 

3.056 

369 

6 1  

6 

189,059 

-_ 

-I 

148,159 

11,269 

30 

3,409 

512 

11.602 

331 

12,537 

4,646 

996 

365 

6 1  

7 

193,924 

-_ 

-I 

149,535 

11.618 

--_ 
3,443 
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11,315 

357 

13,163 

4,501 
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3c 

I 
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II 

-- 
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_ _ _  29 _ _ _  _._ _._ _ _ _  
753 319 186 1.137 961 170 

4 3  4 9  15 260 156 IO 
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__ __-  --- 
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22 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1970 ESTIMATES 

RESEARCH AM) PROGRAM MANAGEMENT 

ANALY Sl?-OF REQUIREMENT!; FOR PASSENGER-CARRY ING MOTOR VEHICLES 

The appropx::iat:ion language provides for the acquisition of thirty-f ive 
passenger mot:or vehicles, for replacement purposes only. All vehicles for 
replacement tf13. meet the criteria established by the General Services 
Administration for replacement: of vehicles due to age or mileage, or both 
of these fact:orrr. 

A summary tinal.ysis of inventory transactions by type of vehicle in PY 1970 
is as follows: 

Medium Other Station Ambu- - Total Sedans Sedans Wagons lances Buses 

Planned fleet:., July 1, 1969 186 1 48 107 13 17 

Number to be purchased in 
1 - ..... ........... 16 18 FY 1970.. ., 35 - 

- -1 Number of dirrporials planned : -35 - -12* -22 

To be replaced by identi- 
cal vehicle type ....... (31) (-) (12) (18) (-1 (1) 

To be replaced by another 
vehicle type! ........... 3) k) k) a)* Ir> 3 

Planned fleet:, June 30, 
1970.. ..................... 186 - 1 17 13 103 52 - - - - - - - - - - - 

* Four station wagon disposals will be replaced with "Other Sedans. " 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

PERSONNEL 

Change 
i n  1.970 -- 1968 11969 1970 

Personnel.. ......... $432,294,000 $463,722,000 $469,550,000 $+5,828,000 

DESCRIPTION: 

The estimate f o r  personnel and r e l a t e d  c o s t s  inc ludes  t h e  regular  pay, 
overtime, ho:Ltday, Sunday and nightwork d i f f e r e n t i a l  pay of NASA personnel 
i n  permanent, temporary, part--time and i n t e r m i t t e n t  pos i t i ons ,  and the. cos t  
of m i l i t a r y  personnel and personnel of o the r  agencies d e t a i l e d  t o  NASA. It 
a l s o  includes t h e  Government's cont r ibu t ion  t o  the  C i v i l  Service Retirement 
Fund f o r  pemanent employees, t h e  cont r ibu t ion  t o  s o c i a l  s e c u r i t y  f o r  o ther  
than permanent employees, t he  Government's share  of the  c o s t  of employees' 
l i f e  insuranoe iznd h e a l t h  bene f i t s ,  i ncen t ive  awards and the  cost of 
severance pay. 
duty s t a t i o n ,  and travel and shipment of household goods f o r  t r ans fe r r ed  
employees. 13eirnbursement t o  the Civil  Service Commission f o r  s e c u r i t y  
investigatioins and payments t o  o ther  agencies and nongovernment i n s t i -  
t u t i o n s  f o r  .personnel t r a i n i n g  are a l s o  included i n  t h i s  a c t i v i t y .  

The estimate provides f o r  t he  c o s t  of travel t o  i n i t i a l  

DISTRIBUTION-E FUND REQUIREMENTS BY INSTALLATION: 

Kennedy Sp,ace Center.......... 
Manned Spacecraft  Center...... 
Marshall S,pacle F l igh t  Center.. 
Goddard Space F l igh t  Center... 
Wallops Statiton............... 
Ames Research Center.......... 
E lec t ronics  Cesearch Center... 
F l igh t  Research Center........ 
Langley Research Center....... 
L e w i s  Researc'h Center......... 
Space Nuclear Propulsion 

Office...................... 
NASA Headquarters ............. 

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

1968 

$37,248,000 
63,669,000 
90,292,000 
50,160,000 

5,168,000 
26,872,000 
10,118,000 
7,228,000 

48,694,000 
54,851,000 

1,845,000 
36,149,000 

1969 

$43,297,000 
68,938,000 
90,605,000 
57,043,000 

5,621,000 
28,426,000 
11,944,000 

7,589,000 
51,613,000 
58,579,000 

1,889,000 
38,178,000 

19!'0 

$44,296,000 
70,02.5,000 
87 ,48!i, 000 
62,513,000 

5,65O,OOO 
28,358,000 
12,843,000 

7,58 :3,000 
51,974 , 000 
58,984,000 

1 , 8 1 ! j , O O O  
38,021r,.OOO 

$463,722,000 ~469,550,000~ 
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BASIS OF FUNI~~:QUIREMENTS : 

The planned end of year employment f o r  NASA c iv i l  service personnel in- 
cludes 31,7413 permanent employees i n  1969 and 31,600 permanent employees 
i n  1970 f o r  21 reduction of 145. 
2,193 i n  both 1969 and 1970. The t o t a l  complement, t he re fo re ,  is 33,938 
pos i t ions  i n  1969 and 33,793 pos i t i ons  i n  1970. The d i s t r i b u t i o n  of rhe 
permanent pos Lt:Lons by i n s t a l l a t i o n  is as follows : 

The plan  f o r  nonpermanent employees is 

DISTRIBUTION OF POSITIONS BY INSTALLATION 

1968 196.9 

Permanent P o s i t  ions 

Kennedy Space Center........... 
Manned Spacecraft  Center....... 
Marshall Space F l i g h t  Center... 
Goddard Space F l i g h t  Center.... 
Wallops Station................ 
Ames Research Center........... 
E lec t ronics  Research Center.... 
F l igh t  Research Center......... 

L e w i s  Research Center.......... 
Space Nucle.ar Propulsion 

Office....................... 
Headquarters ................... 

Langley Research Center. ....... 

Sub to ta l . .  .................... 
NonpermanentiKcisi t i ons  

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

2,917 
4,604 
6,440 
3,822 

494 
2,083 

794 
566 

4,037 
4,452 

108 
2,154 

32,471 

2,170 

34,641 

2,921 
4,383 
5,981 
4,243 

4 88 
1,974 

844 
539 

3,885 
4,235 

100 
2,152 

31,745 

2.193 

33,938 

Changti 
i n  1970 
-I- 

19 70 

2,881 
4,303 
5,851 
4,412 

488 
1,956 

900 
534 

3,849 
4,195 

-L;O 
-80 

-1:30 
+l69 

-1L8 
+.56 

,-5 
- 36 
4 0  

-..-- 

99 -1 
- 20 

1_,- 
2.132 

31,600 -145 

- -- 2.193 -I- 

-145 
-I- 

-,- 
33,793 

The numbc!~: of permanent pos i t ions  requested i n  t h e  1969 budget was 
32,727. 
sequent t o  submission of t he  budget, Because of reductions i n  the  budget, 
the  i n i t i a l  operating plan w a s  es t ab l i shed  a t  31,186, a reduction of 1,661 
pos i t i ons  frtnn t h e  budget reques t  as adjusted.  
conducted ai: t he  Goddard Space F l i g h t  Center over a period of approxlrnately 
one year, it was determined to convert c e r t a i n  functions performed by sup- 
po r t  service cont rac tors  t o  c i v i l  s e r v i c e  operations,  requi r ing  the  
establishment of 810 c iv i l  service pos i t i ons  over a two year period. 
1969 incremait  of 559 pos i t i ons  increased t h e  p lan  f o r  permanent pos i t i ons  
from 31,186 to 31,745. 

This was increased by t h e  Bureau of t h e  Budget t o  32,847 sub- 

As a r e s u l t  of s t u d i e s  

The 
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The establ~ishment of t he  operating level of 31,186 pos i t i ons  required 
a reduction of approximately 5% i n  the  planned employment. 
were d i s t r i b u t e d  by i n s t a l l a t i o n  i n  such a manner t h a t  would provide the  
b e s t  poss ib le  support t o  approved programs wi th in  t h e  reduced agency 
employment 1r:ve:L. I n  view of t h e  heavy Apollo launch schedule a t  Kennedy 
Space Center,  t h e  employment was maintained a t  about t he  planned level. 
On the  o the r  hand, t he  planned increase  a t  t h e  Elec t ronics  Research Center 
w a s  reduced with an employment level nearly 13% below the  plan. 
l a r g e s t  reduction w a s  a t  Marshall Space F l i g h t  Center, where 525 posit ions  
(8.1%) w e r e  ieediiced from the  plan. 
ranged between :2.6% and 5.6%. 

The reductions 

The 

Reductions i n  o ther  major i n s t a l l a t i o n s  

The f o l l o w h g  t a b l e  summar€zes t h e  changes f o r  1969 permanent posit:ion 
a l loca t ions  b y  ' I n s t i t u t i o n a l  'Director from t h e  1969 budget t o  the cur ren t  
plan. 

CHANGES I N  THE 1969 PERMANENT POSITION PLAN 

1969 

I n s t i t u t i o n a l  1969 Approved from Budget Contractors 1970 
Plan  i n  Adjustment Reductions Support Plan i n  

Director _, Budget . by BOB Request Conversion Judpe t 

Manned Space F l igh t  13,896 +120 -731 --- 13,285 
Space Science and 

Applications ..... 4,338 --- -166 +559 4,731 
Advanced Research 

and Technology.. e 12,214 --- -637 --- 11,577 
-- -127 -- - . 2,152 - NASA Headquarters.. 2,279- - - 

.,31,745 

.,- 
+559 
I_ - Total............ 32,727- - +120 -1,661 -- - 

- Permanent Pos i t ions  

NASA is pl.mning 31,600 permanent pos i t i ons  i n  1970, a net reduction of 
145 positiorisi from 1969. 
of support service con t r ac t  functions t o  c iv i l  service operations at  the  
Goddard Spacx: F l i g h t  Center is included i n  t h i s  budget. 
is p a r t i a l l y  o f f s e t  by plans t o  abol i sh  82 e x i s t i n g  pos i t i ons ,  f o r  a ne t  
increase  of :L69 pos i t i ons .  
Research Center, where an increase  of 56 pos i t i ons  t o  a t o t a l  of 900 is 
planned. 
o ther  insta3t:lat:ions. The following t a b l e  sunrmarizes the  changes planned 
i n  1970 from t h e  1969 plan for a l l o c a t i o n  of pos i t i ons  t o  I n s t i t u t i o n a l  
Directors:  

The f i n a l  increment of 251 pos i t i ons  f o r  conversion 

The Goddard increase  

The only o ther  increase  is  a t  t h e  Elec t ronics  

Thtzse: two increases  are o f f s e t  by decreases of 370 pos i t i ons  a t  
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.- CHANGES FROM 1969 TO THE 1970 PERMANENT POSITION PLAN 

Support Planned 1970 
1969 Contractors Addition Reductions Plan. i n  1970 

1ns t i t u t iona : lg t r ec to r  Plan Conversion f o r  ERC i n  1970 - Rudget~ . 
0 

Manned Space F l igh t  . 13,285 -- - -250 13,035 
Space Science and 

App1icat:ions.. . . . . 4,731 +251 -82 4,900 
Advanced Research 

and Technology.. . . 11,577 --- +5 6 -100 11,533 
- 2,132 --- -20 NASA Headquarters. . . 2,152 - - - 

Total.. . ,.. . ,.. . . . . . 31,745 +251 - +56 - - -452 - 5: :111,600 

NonEermanent Positions 

The 1969 i111d 1970 plans f o r  nonpermanent pos i t ions  are 2,193. These 
pos i t ions  are required f o r  a v a r i e t y  of programs, t he  l a r g e s t  of which. is 
the  NASA smwr employment program. NASA h i r e s  col lege s tudents  and hdgh 
school and cot lege f acu l ty  members during the  s u m m e r  t o  provide these people 
exposure t o  t h e  NASA programs and government operations.  The bene f i t s  t o  the 
pa r t i c ipan t s  are numerous, and the  education and t r a in ing  they rece ive  is  a 
considerable na t iona l  asset. 

A por t ion  of the  nonpermanent pos i t ions  is used to  provide f o r  NASA's 
pa r t i c ipa t ion  in the  Pres ident ' s  Youth Opportunity Campaign. 
provides underprivileged youths the  opportunity t o  work a t  summer jobs a t  
the various IJ.4SA i n s  ta l la t  ions,  when unski l led personnel can be e f f ec t ive ly  
used. 
t o  provide f o r  the  agency's pa r t i c ipa t ion  i n  the  Pres ident ' s  Youth Opportunity 
Back t o  School Drive. This program continues during the  school y e a r ,  and the 
underprivilelpd youths a r e  employed a t  a v a r i e t y  of unski l led tasks  during 
a l imited wo:tkweek of no t  more than 16 hours. 

This program 

Some of these  pos i t ions  are used during the  remainder of t he  year 

A s  i n  the  paat, the  agency continues t o  provide s i g n i f i c a n t  t r a in ing  
opportuni t ies  f o r  technica l ly  or ien ted  col lege s tudents  pa r t i c ipa t ing  i n  
the cooperat.lve t r a in ing  program throughout t he  year. The student  employed 
under a cooperative t r a in ing  agreement works f o r  a term a t  a NASA ins1.al- 
l a t i o n  and then spends a term i n  regular  study a t  h i s  col lege or univclrsity. 
This work-study program combines p r a c t i c a l  experience with theory and has 
been a s igniElcant  recruitment source f o r  NASA. 

Experts a n d  consul tants  are a l s o  included under nonpermanent pos i t ions .  
They are u s U i 3 l l y  employed f o r  a few days a t  a t i m e  when t h e i r  expe r t i s e  is 
required. 

The following t a b l e  summarizes the planned u t i l i z a t i o n  of personnel.: 
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.- DISTRIBUTION OF PERMANENT POSITIONS BY PROGRAM 

Direct Posit&=% 1968 1969 

10,468 9,972 Manned Space IFligh t 

ApOllO ................................ 
Space f 1:Lghit operations.  ............... 
Advanced missions...................... 

8,472 
1,696 

300 

7,875 
1,801 

296 

6 ,6111 
2,780 

291 

3,396 3,371 3,082 Space S c i e i ~ ~  and App l i ca t ions  

1,339 
337 
225 
653 
528 

1,641 
400 
20 7 
662 
46 1 

1,5816 
466 
206 
6111 
4!i7 

Physics ;End astronomy.................. 
Lunar and p:Lanetary exploration..  ...... 
Bioscience............................. 
Space appl ica t ions  ..................... 
Launch ve'hicle procurement ............. 

University Affa i r s  
Sus tainii ig univers i ty  pros . ram.. ........ 2: 9 -.- 30 29 

A,- 7 748 7,786 8,025 Advanced Rigsinrch and Technology 

1,310 
1,414 
1,145 

351 

1,251 
1,323 
1,108 

337 

1,230 
1, 297 
1,12!2 

348 

Basic research......................... 
Space ve1iLc:le systems.. ................ 
E1ectron:Lcs systems.................... 
Human factoir systems.. ................. 
Space power and electric propulsion 

systems.............................. 
Nuclear :r~3ckets. ....................... 
Chemical propulsion.. .................. 
Aer0naut:Lca.L vehicles.................. 

1,029 
186 
31 2 

2,278 

998 
16 3 
304 

2,302 

9E19 
160 
2 9 5 

2,307 

1, 161 1,080 1,054 Tracking aiqdllata Acquis i t ion 

43 -.- 44 45 Technology-Ellization 

Subtotal ,  d i r e c t  posi t ions.  .......... 22, 1:119 I- 22,283 22,703 

I n d i r e c t  Pos:ltions 

886 
4,63.6 
3,909 

Director  aia,d staff....................... 
Administrative support.. ................. 
Research and development support. ........ 

888 
4,550 
4,024 

910 
4,795 
4,063 

A,- 9 471 Subtotal ,  i n d i r e c t  posit ions. .  ......... 9,462 9,768 

Total ,  permanent posi t ions. .  ............... 
Other than permanent posit i0n.s ............. 31,745 

2,193 
32,471 
2,170 

Total...................................# 34,641 33 793 L e  
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The NASA worlkforce may be summarized by broad occupational groupings 
as follows: 

--A COI4POSITION OF PERMANENT STAFF BY OCCUPATIONAL GROUP 

1968 1969 19j'O 
Occupational Group Number Percent Number Percent Number Percent 

Professional  :scien- 
tists and engineers 13,933 42.9 13,706 43.2 13,707 43.4 

Technicians.......... 4,399 13.6 4,563 14.4 4,515 14.3 
Wage board........... 4,515 13.9 4,166 13.1 4,148 13.1 
Professional  admini - 

strative. . . . . . . . . . .  4,393 13.5 4,273 13.4 4,218 13.3 
Clerical............. 5,231 16.1 5,037 15.9 5,012 - 15.9 

Total............ 3 2 , 4 7 1  -- 100.0 31,745 100.0 = 31,600 100.0 - 
As r e f l ec t ed  above, profess iona l  s c i e n t i s t s  and engineers comprise over 

for ty- three percent of t he  NASA work force.  
o r ien ted  wage board employees, who work i n  d i r e c t  support  of the  pro- 
fess iona l  tedhnical  s t a f f ,  make up another twenty-seven percent of t h c  
complement. 
below : 

Technicians and technica l ly  

f ie  types of pos i t ions  included i n  each category are described 

Profession& s c i e n t i s t s  and enpineers include professional  employees 
engaged i n  aerospace research,  development, operat ions,  and r e l a t ed  work, 
including the development and operation of spec ia l ized  f a c i l i t i e s  and 
supporting equipment. I n  addi t ion ,  pos i t ions  i n  the medical and b io log ica l  
sciences  are included. 

TechniciaiLxx3itions include s c i e n t i f i c  and engineering a i d s ,  shop 
superintendents ,  qua l i t y  assurance s p e c i a l i s t s ,  production planners arid 
inspectors ,  taclinicians i n  d ra f t ing ,  photography, and r e l a t e d  pos i t ions .  

Wage boar(! pos i t ions  include t rade ,  c r a f t  and general  l abor  pos i t ions  
(both superv:t:;ory and nonsupervisory) which are compensated on the  b a s i s  
of preva i l ing  l o c a l  wage rates. 

Profession& adminis t ra t ive pos i t ions  include profess iona l  management 
pos i t ions  i n  the f i e l d s  of general  management, f i nanc ia l  management, 
procurement, cont rac t ing ,  personnel, s ecu r i ty ,  l i b r a r y  and e d i t o r i a l  
work, and reLated f i e l d s  f o r  which a univers i ty  degree o r  t he  equivalent ,  
and spec ia l ized  t r a in ing  and experience are bas i c  qua l i f i ca t ions .  
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Clerical jms;Ltions include secretarial, spec ia l ized  and general  clerical ,  
adminis t ra t ive imsis tan t ,  and r e l a t ed  pos i t ions ,  t he  q u a l i f i c a t i o n  require-  
ments f o r  which are clerical t r a in ing  and experience o r  spec ia l ized  non- 
professional  experience i n  the  areas of supply, f i s c a l ,  l o g i s  t i c s ,  s tatis tics ,, 
o r  r e l a t ed  activities. 

SUMMARY OF PQZINNEL COSTS: 

1968 1969 1.970 

A. COMPENSAjc@J AND BENEFITS 

COMPISWSATION 1. ---- 
a. Pamianent posit ions. .  . $382,615,000 $411,451,000 $416,587,000 
b. Nonpermanent pos i t ions  5,294,000 5,098,000 5,185,000 
C .  Iteinibursable d e t a i l s  3,828,000 4,088,000 4,074,000 
d. Overtime and holiday 

pay. ................. 6,294,000 6,916,000 7,374,000 
e. 0i:har compensation.. .. 505,000 507,000 -, 503,000 

Sub t o t a l .  ...... ., .... $398,536,000 $428,060,000 $433 . 723,000 

2. BENEFITS.. ........... ., .... 30,179,000 32,129,000 32 ,,349,000 

Subtot:al.. .............. $428,715,000 $460,189,000 -$466 ,,072,000 

B. SUPPORTIN(; COSTS 

1. Transfer of personnel. .... $1,387,000 $1,379,000 $1,340,000 

semi c:es ................ 89,000 105,000 105,000 
3. Personnel t ra in ing .  ....... 2,103,000 2,049,000 2,,033,000 

Subtot:al.. .............. $3,579,000 $3,533,000 $3,478,000 

2. Civil. Service Commission 

Total ,  Personnel.. ................. 9432,294,000 $463,722,000 $469,550,000 
-I 

1. COMPENSA’III:OW!. ................. $398,536,000 $428,060,000 $433,723,000 

a. Permairtent Posit ions. .  ..... 382,615,000 411,451,000 416,587,000 

The largest:  segment of cos t ,  compensation of personnel i n  permanent 
pos i t ions ,  m.ounts t o  $416,587,000 i n  1970, an increase of $5.1 mfl l ion 
over 1969. 
service contract  functions t o  c i v i l  service operat ions,  which w i l l  cos t  

The increase is the  r e s u l t  of the conversion of support 
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$5.6 mi l l i on  more i n  1970 than i n  1969 f o r  t h e  f u l l  yea r ' s  c o s t  of the 1969 
conversion, and the  cos t  of t he  a d d i t i o n a l  251 pos i t i ons  added during 
1970. When th is  add i t iona l  cos t  is excluded, t he  1970 level is $.5 mi l l ion  
less than 196!). Thus, the  cos t  of new pos i t i ons  a t  the  Elec t ronics  Research 
Center, the  cost: of career development promotions and wi th in  grade s a l a r y  
increases ,  and t:he f u l l  year ' s  cos t  of 1969 wage board increases  w i l l  be 
more than offset: by the  savings r e s u l t i n g  from planned lower employment. 
The following t a b l e  i l l u s t r a t e s  these  changes. 

Change 
i n  1970 -, 1969 1970 

Base compenaat:ion f o r  per- 

Conversion of cont rac t  
manent por;it:ions.. .......... $409,948,000 $409,467,000 -$481,000 

functions t o  c i v i l  service! 
operat  ion.. #=I. ................. 1,503,000 7,120,000 +5.,617.000 

Total.. . . . . . . . . . . . . . . , . . . .  $41lb451,0O0 $416,587,000 +$5.136,000 - 
The e s t i m a t e  fo r  permanent compensation is based upon the  pos i t i on  s t r u c t u r e  

a t  the  s ta r t  of t h e  year ,  as modified by the  addi t ion  of new pos i t i ons  and 
abolishment o f  ex i s t ing  pos i t ions ,  wi th in  grade advances, career development, 
etc. Af te r  these  modifications,  t he  year-end pos i t i on  s t r u c t u r e  is es tab l i shed  
and the  cos t  e f f e c t  f o r  t h e  year is ca lcu la ted  based on t h e  estimated period 
t h a t  these  modifications are i n  e f f e c t .  
i n  permanent pos i t ions  is de ta i l ed  below: 

The de r iva t ion  of the cos t  f o r  personnel 

Cost of pos i t ion  s t r u c t u r e  - 
Cost of addi t ions  t o  the  

beginning of t h e  year......... 

s t r u c t u r e :  
New positions................. 
Salary l e g i s l a t i o n  and pay 

raises...................... 
Within grade advances......... 
Career development ............ 
S t r u c t u r a l  changes ............ 
Abolished pos i t ions  ........... 
Effec t  of separa t ion  replace- 

ment policy ................. 
Cost of posit:ion s t r u c t u r e  - 

end of year................... 

1968 

$372,222,000 

5,061,000 

17,589,000 
6,359,000 
5,909,000 

126,000 
-15,656 ,,OOO 

-3,464,000 

$388,146,000 

1969 

$388,146,000 

6,478,000 

23,278,000 
6,642,000 
5,646,000 

150,000 
-12,725,000 

-2,216,000 

$415,399,000 

,1970 -, 

$415,399',000 

3,133,000 

--- 
6,227,000 
4 ,, 702,000 

-4 ,, 742,000 
I-- 

I_ -3,993,000 

$420 ,,, 726,000 



Offsets  : 
Lapse of ne'w pos i t ions  ........ 
Delay i n  f:Lll:Lng 

Lapse on sillaity l e g i s l a t i o n  

Lapse on within grade 

Lapse on cia'cet:r development 

P a r t i a l  yeix funding of 

P a r t i a l  yeait funding of 

Terminal leiave 

Work days in excess of 52 

Reimb u r  s emsnt re ce ived 

vacancies................... 

and pay r 0 a i s e s  .............. 
advances.................... 

increaser;. ................... 
separat ions ................... 
abolished posit ions. .  .... ,.. . 
payments ..... ., ................. 
weeks .  ........................ 
from othe!~: government 
agencies. .,.................. 

N e t  cos t  of pernianent 
posi t ions.  .................... 

1968 

$-3,37 8,000 

-2,807,000 

-5,201,000 

-3,565,000 

-2,703,000 

+1,748,OOO 

+9,613,000 

+1,191,000 

-429,000 

$382.615,000 

1969 

$-4,605,000 

-1,677,000 

-1,553,000 

-3,788,000 

-2,983,000 

+1,228,000 

+7,201,000 

+I, 162,000 

+1,598,000 

-531,000 

1970 
VI 

$-13 578,000 

-3,789,000 

--- 
-3,,108,000 

-2,393,000 

+2,100,000 

+2,389,000 

+1,108,000 

+1,618,000 

- 486,000 
-PI 

$4ll.451,000 $416.587,000 



- Dievelopment of Salary Structure and Cost Estimate 
The cost of new positions represents the salary requirements for aldditional 

positions to be allocated during the year. The salary level projecteid for 
them is slightly less than the projected agency average salary. 

The increased costs due to salary legislation and pay raises are the re- 
sult of Congressional action, the revision of special pay provisions by the 
Civil Service C:ommission and the periodic wage surveys for Wage Board employees. 
The increase shown for 1968 represents the first increment of the Fedieral 
Salary Act of 1967, effective in October 1967, and the periodic wage surveys 
conducted in 1968. The cost in 1969 represents the second increment (of the 
Federal Salary Act and the cost of wage surveys conducted in 1969. The cost 
of the third and final increment of the Federal Salary Act is not included 
in this budget request. 

The calculations for within grade advances, career development, and the 
effect of the separation replacement policy savings are derived throui8h 
modification of the beginning inventory of grade levels and skill groups, 
after determining the number of separations that can be expected, based on 
current experience, the number who meet the time and performance criteria 
NASA has established for promotions, estimating within grade salary iixreases 
for employees who meet the statutory time and quality requirements and plan- 
ning the replacement of vacated positions at a generally lower Ievel than 
those held by the former employees. 

The changing character of work patterns results in  shifts in the position 
structure between Wage Board and General Schedule positions. 
changes differ from installation to installatioa to meet the needs of each, 

These sitructure 

The offset item, abolished positions, is the annual salary cost of the 
actual position reductions in 1968 and 1969, and those planned for 1970. The 
other offset item, effect of separation replacement policy, is the savings 
in annual salaries resulting from the agency palicy of replacing two-thirds 
of the separations in professional positions at the entrance level raither 
than at the grade of the separated employee. 

The cost of the position structure at the end of the year and. the net cost,, 
that is compensation actually paid, differ because the end-year struclture 
carries all salaries on an annual salary basis. 
salary structure and compensation are generally characterized as lapse items, 
and may be either deductive or additive in the schedule, depending upon the 
type of actions. 

The differenees between the 

The lapse on new positions represents the savings for the additional 
positions which become available to the agency during the fiscal year for 
the period of time required to place the new employees on the rolls. 

Delays in filling vacancies represent the savings in annual salaries for 
the interval between the time an employee leaves the agency and the t h e  a 
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replacement is placed on the rolls. For 1970, this time interval is estimated 
at about five weeks. 
1969 because in 1969 a larger number of positions was abolished rather than 
refilled after being vacated. 

The estimate of savings in 1970 is higher than that for 

The savings from lapse on salary legislation and pay raises results because 
these are efEective for only part of the year in which they occur. 
legislation fn 1968 was effective in October and resulted in approximately a 
twenty-five percent savings :Ln annual cost. On the other hand, the increase 
in 1969 becaine effective early in July, with a considerably smaller savings. 
Wage Board tmp:loyees' increases are established at various times during the 
year, and vary by geographical location, and the savings amount reflects 
these variaiices. 

The pay 

Lapses 0x1 within grade advances and career development increases iepresent: 
the savings €01: the period that employees were paid at salaries lower than 
those held at the end of the year. Partial year funding of abolished positions 
represents the cost of these positions before they were abolished. Partial 
year funding of separations is the cost of positions at the higher rate, whic:h 
subsequently are filled at a lower grade because of the separation replacement 
policy. 

Terminal :Leave payments are for accrued annual leave due separating 
employees arid itre an offset against the salary savings realized by the separal- 
tion. The estimate is based upon prior experience. 

Reimbursement received from other government agencies reflects the expectebd 
payments, c1i:tefily from the Environmental Sciences Services Administration, for 
work perf ornied by NASA. 

.- 1968 1969 - -. 1970 

b. Nonpeimzinent positions. . . . . . . . $5,294,000 $5,098,000 $5,185 ,Oa'O 

The cost of nonpermanent positions is for the varied temporary employment 
programs carried on by NASA, such as the cooperative student training program, 
the sumer student and faculty employment programs, participation in the 
President's Youth Opportunity Campaign, and other similar programs. The 
increase in 3197'0 is a result of a slightly higher cost per manyear. 

1969 - -, 1970 _- 1968 

c. Reimtmrsiable details.. . . . . . . . . $3,828,000 $4,088,000 $4,074,00'0 

The servl.ces; of a small group of military officers and civilian detailees 
from other gove!rnment agencies are utilized in the conduct of NASA's programs 
where such use is appropriate. In accordance with existing agreements, NASA 
reimburses the parent organization for the salaries and related costs of the 
detailees. 
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1968 1969 - _- 1970 -. 

d. Overt:jima and holiday pay.. ..... $6,294,000 $6,916,000 $87,374,OOO 

The increiise in overtime and holiday pay in 1969 and 1970 over 1968 is a 
result of the heavy Saturn V/Apollo flight activity in the latter half of 
1969 and in 11970. 
1968, a year of light manned flight activity, and will rise to $4.7 million i * n  
1969 and $5.;! million in 1970. 
estimate for NASA is $1.4 million less than in 1967, when overtime as a 
percentage of permanent compensation was 2.4% and about half of 1966, when 
the percentage was 4.2%. 
are 1.6% in 1.968, 1.7% in 1969, and 1.8% in 1970. 

The manned space flight overtime cost was $4.1 million in 

Despite this heavy requirement, the overtime 

The comparable percentages for the succeeding years 

1968 1969 - -, 1970 __ 
e. Other cclmpensation ............. $505,000 $507,000 $503,0010 

Other compensation costs provide for cost of living allowances, the cost O E  
nightwork differential for which any employee whose regular tour of duty in- 
cludes time between 6:OO p.m. and 6:OO a.m. receives ten percent additional 
compensation.; and for Sunday work, for which any employee whose regular 
scheduled wolrk includes Sunday, receives an increase of twenty-f€ve percent 
for that day. The costs are relatively stable over the three years. 

1968 1969 - -. 1970 ._ 

2. BENEFITS. ......................... $30,179,000 $32,129,000 $32,349,000 

In addition to compensation, NASA makes an employer's contribution to 
personnel benefits as authorized and required by law. 
indicates the costs of personnel benefits by the major categories: 

The following table 

1969 - -. 1970 .- Category of --- Cost 1968 

Contribution to the Civil Service 
Retirement Fund................... $24,927,000 $26,575,000 $2i6,968,000 

Contribution for employee life 
insurance......................... 1,317,000 1,423,000 1,419,000 

Contribution for employee health 
insurance......................... 2,807,000 2,916,000 2,907,000 

Contribution to FICA................ 158,000 153,000 155,000 
298,000 Incentive awards.................... 273,000 295,000 

Other personnel benefits............ 361,000 484,000 602,000 
- - .- Severance pay....................... 336,000 283,000 - -  -- 

Total............................. $30,179,000 $32,129,000 

'13PM 1-22 



The largezit portion of the personnel benefits cost is the agency's contri- 
bution to the Civil Service Retirement Fund. NASA contributes to the fund an 
amount equal. to six and one-half percent of each permanent employee's salary. 
The increase in 1970 is directly related to the increase in personnel compen- 
sation. 

insurance is based upon employee participation. 
contributions are for nonpermanent employees who are not covered by the Civil 
Service Retirement Act. 

The agency contribution toward the cost of employee life and health 
FICA or social security 

The incentive awards program provides for cash awards for outstandfng 
contributions to NASA, superior employee performance and for improvement of 
the agency's operations. 
Other personnel benefits provide for reimbursement to the Department (of Labor 
for workmen's compensation cost and such items as uniform allowances (and a 
special commuting allowance for personnel at the Nuclear Rocket Ilevelopment 
Station in Nevada. The increase requested in 1970 is to pay for the increased 
workmen's compensation billing provided by the Labor Department. 
ance pay estimate is related to the legal requirement t o  pay severance pay 
for employees separated through no fault of their own. There is no hiown 
requirement for severance pay in 1970. 

The cost of the program remains'relatively Istable. 

The sever- 

- -  1970 _- 1968 1969 

B. SUPPORTING ICOSTS.. ................ $3,579,000 $3,533,000 $3,478,000 

Supportin,g personnel costs provide for the expenses of moving employees to 
their initial duty station or reassignment; for security investigations and 
other recruitment costs; and for maintaining and expanding the skills of our 
employees. 

1970 _ _  - -  1968 1969 

1. Transhr of personnel.. ........ $1,387,000 $1,379,000 $I., 340,000 

The 1egis:Lat:Lon approved in 1966 provided that the government would pay 
for certain relocation costs, such as the expenses of selling and buyfng a 
home, the cost of one trip to the new duty station for the purpose of securing 
new housing, and the cost of Eamily relocation allowances. The estimate is 
based on experienced cost rates. The reduction of $39,000 results from a 
lower number of moves planned as the NASA strength declines. 

1970 ---- 1968 1969 

2. Civil Sewice Commission 
services. .................... $89 , 000 $105,000 $105, OOCl 

The Civil !Service Commission conducts security investigations for NASA. 
The cost of security investigations is a function of two variables, the 
number of invc?st:igations to be conducted and the unit-charge made by the 
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Civi l  Service Commission. Compilation of i n s t a l l a t i o n  estimates of t h , e  number 
t o  be conducted and t h e  projected unit-charge f o r  each year is the  b a s i s  f o r  
t he  cos t  estjirnate. 

1968 1969 . -. 1970 

3. ~ersomie:L t r a in ing .  . . . . . . . . . . . . $2,103,000 $2,049,000 $2: ,033,000 

The maintenance and expansion of t h e  s k i l l s  of personnel is  essential t o  
an organizat:Lon such as NASA which is charged with the  r e s p o n s i b i l i t y  f o r  
complex tech11Lci11 programs. 
t he  Government Employees Training A c t  of 1958. 
vided by o the r  government agencies. 
courses of oithe:r agencies,  NASA is ab le  t o  bene f i t  from e x i s t i n g  programs. 
The remainder of t h e  t r a i n i n g  is provided through nongovernmental sources;  
the  cos t  is € o r  t u i t i o n ,  f ees  and r e l a t e d  c o s t s  f o r  t r a i n i n g  a t  co l leges ,  
u n i v e r s i t i e s ,  t echnica l  i n s t i t u t e s  and r e l a t e d  i n s t i t u t i o n s ;  and f o r  t h e  
cos t  of seminars and workshops i n  which groups of employees rece ive  t r a i n i n g  
i n  courses O E  agency-wide i n t e r e s t .  Such t r a i n i n g  is used t o  mafntaiii and 
t o  expand employee s k i l l s .  
t r a in ing  prograins with the  decrease of $16,000 r e s u l t i n g  from the  planned 
personnel reduction. 

Such t r a i n i n g  is provided wi th in  the  framework of 
Pa r t  of the  t r a i n i n g  is pro- 

When employees p a r t i c i p a t e  i n  t r a i n i n g  

T h e  estimate is based on a cont inua t ion  of current 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

TRAVEL 

Change 
i n  1970 - -  - 1968 1969 1970 

Travel.. ................... $15,095,000 $14,625,000 $14,6OO,OOO $-25,000 

DESCRIPTION: 

The estimates include the  cos t  of t r anspor t a t ion ,  per diem, and i n c i d e n t a l  
c o s t s  required f o r  employee t r a v e l  f o r  t he  purpose of d i r e c t i o n  and coordina- 
t i o n  of Research and Development and Construction of F a c i l i t i e s  program 
a c t i v i t i e s ;  ixavel f o r  con t r ac t  management and f l i g h t  mission support;  t r a v e l  
t o  launching sites and t racking  s t a t i o n s ,  and f o r  adminis t ra t ive  t r a v e l .  It 
a l s o  includes the  cos t  of t r a v e l  t o  NASA-sponsored meetings and conferences, 
as w e l l  as meiatings sponsored outs ide  NASA, when such travel is i n  the 
i n t e r e s t  of t he  agency; of t r a v e l  by non-NASA employees (31 USC 22a); and of 
travel by unpaid members of research advisory committees. Charter,  con t r ac t ,  
o r  lease of passenger a i r c r a f t  and t h e  cos t  of l o c a l  t r anspor t a t ion  by t a x i ,  
bus, o r  p r iva t e  automobile fox which the  employee is reimbursed a r e  included 
i n  the  estimate. Costs f o r  travel t o  i n i t i a l  duty s t a t i o n  and f o r  peimanent 
change of sti3tic3n are excluded from t h i s  estimate and included under Personnel. 
Related Costs. 

DISTRIBUTION -- OF FUND REQUIREMENTS BY INSTALLATION: 

1968 1969 1.970 

Kennedy Space Center............. 
Manned Spacecraft Center......... 
Marshall Space F l igh t  Center..... 
Goddard Sp.ace F l i g h t  Center...... 
Wallops Station... . . . . . . . . . . . . . . .  
Ames Research Center............. 
E lec t ronics  Research Center...... 
F l igh t  Research Center........... 
Langley Research Center.......... 
L e w i s  Research Center............ 
Space Nuclear Propulsion Office. .  
NASA Headquarters ................ 

$661,000 
3,929,000 
2,750,000 
1,919,000 

126,000 
731,000 
308,000 
184,000 

1,130,000 
954,000 
167,000 

2,236,000 

$771,000 
3,923,000 
2,175,000 
1,639,000 

132,000 
630,000 
318,000 
189,000 

1,132,000 
896,000 
195,000 

2,625,000 

$079,000 
3, :i'73,000 
2,O78,000 
1 ,!il18,000 

:li36,000 
( i30,OOO 
351,000 
::19 7 ,000 

1, ::L32,000 
;!396,000 
:L85,000 

2 ,ilj25,000 

Total.......................... $15,095,000 $14,625,000 $14,600,000 
-, 
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BASIS OF FUND -- REQUIREMENTS: 

SUMMARY OF TRAVEL BY MAJOR CATEGORY 

Change 
i n  1970 -- 1968 1969 1970 - 

Program Related Travel 

and manag,ement of 
Research and Development 
and Construction of 
F a c i l i t i e s  program 

Direc tion,oordination, 

act ivi t ie ls . .  .......... $9,551,000 $8,731,000 v8,586 ,000 $-165,000 
Fl ight  mission support. 1,283,000 1,606,000 1,724,000 +1L8,000 
Overseas t r a v e l  t o  

launch arid t racking 
sites................. - 516,000 449,000 498,000 + 4 9 , 0 0 0  

Subtotal,. . . . . . . . . . . . .  - $1.1,350,000 $10,786,000 $10,808,000 - $+22,000 

Meetings a n c l e c h n i c a l  
Seminars 
Government-sponsored 

Other tham government- 
meetingo;. ............. $1,150,000 $1,187,000 $1,186,000 $-1,000 

sponsored meetings and 
technicoll seminars.. - .. 830,000 738,000 733,000 - -5,000 

Subtotal ............... - $1,980,000 $1,925,000 $1,919,000 - $-6,000 

Administratzkc! Travel.. .. -$1,765,000 $1,914,000 $1,873,000 $-41,000 

Total ,  T r a w l , .  ........... - $15,095,000 $14,625,000 $14,600,000 - $-.25,000 - 
Change 
i n  1970 - 1968 1969 1970 - 

Direction, coordination, 
and managerncsnl: of 
programs. ................. $9,551,000 $8,731,000 $8,586,000 $-I 45,000 

The trave:L most d i r e c t l y  r e l a t ed  t o  Research and Development and Ccinstruc- 
t i on  of Faci:Lit:Les a c t i v i t i e s  is included under program re l a t ed  t r ave l .  
amount f o r  t h i s  purpose accounts f o r  approximately 75% of the  t r a v e l  require- 
ments i n  1970. 
and management of research and development and construct ion of f a c i l i t . i e s  
program a c t i v i t i e s .  
t r i bu t ion  of contractor  and subcontractor e f f o r t  throughout the  e n t i r e  
United States,  coordination and management of a c t i v i t i e s  requi res  frequent 

The 

The l a r g e s t  individual  i t e m  i s  f o r  d i r ec t ion ,  coordination, 

Because of the complexity of the  programs and the  d is -  
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examination by personnel responsible for the program. The costs for this 
travel are expected to be slightly lower in 1970 than in 1969 as the result 
of a reduced need for travel related to management of launch vehicle and 
spacecraft drwe:lopment activities . 

Chtange 
1968 1969 1970 . - in. 1970 -- 

Flight mission support.. . . $1,283,000 $1,606,000 $1,724,000 $+1..18,000 

As project:; reach the flight stage, support is required for prelaunch, 
launch, and post-launch activities. 
purpose is directly related to both the number and complexity of the launches. 
The increase ($118,000) is reflected in the travel requirements for Manned 
Spacecraft Cwtar and Goddard Space Flight Center to support the approved 
Apollo launch schedule. 

The amount of travel required for this 

Ch.ange 
in 1970 . -  - 1968 1969 1970 

Overseas travel to launch 
and tracking sites.. . . . . $516,000 $449,000 $498,000 $+49,000 

Overseas travel to launch and tracking sites includes travel required for 
instrumentat:ton of the tracking sites, inspection of the sites prior to launch, 
and the cost of travel of additional personnel required during launches. 
increase of !i49.,000 is related to the conversion of contractor functians for 
tracking and data acquisition effort to a civil service operation at the 
Goddard Space Flight Center. This travel was formerly included as paxt of 
the contract Eurided under Research and Development. 

The 

Chtange 
in. 1970 . -  - 1968 1969 1970 

Meetings and technical 
seminars. . . . ,. . . . . . . . . . . $1,980,000 $1,925,000 $1,919,000 5;-6,000 

Travel to meetings and technical seminars permits employees engaged in 
program actiir:ities to participate at both government-sponsored and non- 
government-sponsored meetings and technical seminars with other outstanding 
representatives of the aerospace community. 
personnel to benefit from exposure to advances in the field arising outside 
NASA, as well as allowing personnel to present both accomplishments and 
problems to their associates. Many of the government-sponsored meetings 
are made up o E  working panels convened to solve certain problems for the 
benefit of the government. 
described is granted only after assurance that the meeting attendance will 
be in the interest of NASA. The estimate for this travel in 1970 is $6,000 
less than 19hO. 

This participation allows 

Authorization to attend any meetings of the types 
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Ch,ange 
in 1970 

-I- 

- 1968 1969 1970 

Administrative travel.. . . . $1,765,000 $1,914,000 $1,873,000 $-41,000 

Administralive travel includes travel for the direction and coordination 
of general maaiagement matters. 
such areas as; personnel, financial management, and procurement; to assure 
that agency policies and procedures are being implemented and carried out 
properly throughout the agency. 
requirements a n d  operations and the travel of center officials to NASA 
Headquarters is provided for in this category. This category also includes 
the cost of 1:ravel in and around the vicinity of the centers, including bus 
and taxi senr:tcc!s and rental of motor vehicles, and travel of unpaid members 
of research ativlsory committees. The reduction in 1970 is due primarily to 
the reduced staffing at Marshall Space Flight Center. 

It includes travel by functional managers in 

Travel by senior officials to review center 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

AUTOMATIC DATA PROCESSING 

Change 
1968 1969 1970 - i n  1970 

Automatic d a t a  processing... $32,045,000 $24,636,000 $23,829,000 $-,.807,000 

DESCRIPTION : 

The funds budgeted i n  t h i s  category provide f o r  t h e  acqu i s i t i on  of auto- 
matic d a t a  processing (ADP) equipment by lease or purchase, maintenance of 
NASA-owned equipment, and the  procurement of programming and operation 
services. 
machine equipment are included. 
by appropr ia t ion  i n  accordance with the  purpose served by the  equipment. 
The Research and Program Management appropr ia t ion  provides f o r  the  general  
purpose s c i e n t i f i c  and business d a t a  processing which support t h e  oveicall 
i n s t a l l a t i o n  operations and s c i e n t i f i c  and technica l  app l i ca t ions  where i t  
is imprac t ica l  t o  d i s t r i b u t e  t h e  funding t o  a d i r e c t l y  supported program or 
projec t .  
operations whSch are dedicated t o  s p e c i f i c  programs o r  p ro jec t s ,  or ace in- 
tegrated i n t o  l a r g e r  systems. Additional information concerning ADP laquip- 
ment requirements may be  found i n  t h e  s p e c i a l  ADP ana lys i s  which appe,srs i n  
Volume I of t.his budget. 

Both e l e c t r o n i c  da t a  processing and a n c i l l a r y  electric accounting 
The o v e r a l l  requirement f o r  ADP is divided 

O t h e r  appropriations provide for d a t a  processing systems and 

DISTRIBUTION-@ FUND REQUIREMENTS BY INSTALLATION: 

Kennedy Spce Center. ........... 
Manned Spricecxaf t Center. ....... 
Marshall Spac:e F l i g h t  Center.. .. 
Goddard Spites! F l i g h t  Center.. ... 
Wallops S t a t  ion. ................ 
Ames Resecucch Center.. .......... 
Electronicn Research Center.. ... 
Fl igh t  Reseai:ch Center. ......... 
Langley Rw3earch Center. ........ 
L e w i s  Resemxh Center.. ......... 
NASA Headquarters. .............. 

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

1968 

$1,214,000 
6,243,000 

10,049,000 
5,951,000 

60,000 
1,634,000 
1,382,000 

92,000 
3,541,000 

528,000 
1,351,000 

!&, 045,000 

1969 

$1,045,000 
6,059,000 
7,047,000 
5,426,000 

64,000 
994,000 

1,329,000 
85,000 

950,000 
335,000 

1,302,000 

& 636,000 

-I 1970 

$914,000 
5,975,000 
6,796,000 
5,385,000 

67,000 
583,000 

I, 225,000 
85,000 

1,145,000 
277,000 

.-A 1 377,000 

& 829,000 

RPM 1-19 



BASIS OF FUNI) -- RISQUIREMENTS: 

SUMMARY OF AUTOMATIC DATA PROCESSING 

Change 
1968 1969 1970 . -, i n  1970 

Lease of equipment.. . . . . $17,137,000 $14,109,000 $13,536,000 $-5173,000 
Purchase o:E equipment. . . 2,711,000 61,000 15,000 -46,000 
Maintenance of equipment 1,849,000 2,373,000 2,408,000- T35,OOO 

Sub to ta l ,  Equipment. . . 21,697,000 16,543,000 15,959,000 -!;84,000 

Programing arid operation 
services . . . . . . . . . . . . 10,348,000 8,093,000 7,870,000 i~i:23,000 

Tota l ,  automatic d a t a  
processin;g. ........... $32,045,000 $24,636,000 $23,829,000 $-ElO7,000 - 

Change - 1968 1969 1970 . __ i n  1970 

Lease of equfpmrxit.. . . . . . . $17,137,000 $14,109,000 $13,536,000 $-5173,000 

The lease requirements f o r  ADP equipment represent  approximately 57 % of 
the  t o t a l  ADP cos t s  funded from t h e  Research and Program Management appro- 
p r i a t ion .  
i n  1969. The l a r g e s t  decrease,  $392,000, w i l l  occur a t  Ames Research Center. 
This decrease i f 3  a t t r i b u t a b l e  t o  t h e  planned release of cu r ren t  c e n t r a l  
computers (IN4 7040/7094 direct-coupled system) t o  be replaced by a new 
c e n t r a l  t h i r d  generation computer i n  1970. 
p r inc ipa l ly  f o r  Research and Development. However, a charge w i l l  be  made 
t o  the  Research and Program Management appropr ia t ion  on a share-usage 
bas is .  As a result of t he  f u l l  a c t i v a t i o n  of new t h i r d  generation equip- 
ment, enabling t h e  release of o lde r  types of equipment, t h e  FY 1970 lease 
cos t s  a t  Kennedy Space Center are estimated t o  be $131,000 lower than FY 
1969 and $84,000 lower a t  the  Marshall Space F l i g h t  Center. I n  add i t jon ,  
s m a l l  decreases are planned a t  the  Goddard Space F l igh t  Center ($28,0C110) 
and a t  the  Lewis  Research Center ($13,000). Except f o r  Headquarters, 
where an increase  of $75,000 is  planned f o r  t h e  purpose of acquiring 
augmentory coinponents t o  m e e t  increased workload requirements, t h e  AD€' 
lease cos t s  a t  a l l  o the r  i n s t a l l a t i o n s  are estimated t o  remain e s s e n t i a l l y  
the  same l e v e l  i2S i n  1969. 

Tlie estimate f o r  1970 is $573,000 lower than t h e  amount required 

This system w i l l  be  used 
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Change 
1968 1969 1970 i n  197q, 

Purchase of equipment.. . . . . $2,711,000 $61,000 $15,000 $-46,000 

- 

The requirement f o r  equipment t o  be purchased i n  1970 amounts t o  $15,000 
and is $46,000 less than t h e  amount f o r  purchase i n  1969. 
required i n  1.970, $12,000 w i l l  be required a t  t h e  Ames Research Center and 
$3,000 a t  the! Marshall Space F l i g h t  Center. 
f o r  t he  purchase of small component-type equipment t o  be used i n  con- 
junc t ion  withL t h e  primary systems. 

Of t h e  $15,000 

These amounts are required 

Change 
in 1970 

Maintenance c d  equipment.. . $1,849,000 $2,373,000 $2,408,000 $+35,000 

-I- 
1968 1969 1970 

The funds required f o r  ADP maintenance w i l l  be $35,000 more than t h e  
amount requixed i n  1969. 
increase  of $1.95,000 a t  t h e  Langley Research Center required t o  provide 
maintenance support f o r  t h e  components of t h e  t h i r d  generation equipment 
becoming opera t iona l  i n  1970, and f o r  t h e  fu l l -year ' s  c o s t s  of t h e  por t ion  
which w i l l  bec:om.e opera t iona l  i n  1969. This i nc rease  is p a r t i a l l y  o f f s e t  
by a reduction of $140,000 a t  t h e  Marshall Space F l igh t  Center due t o  the 
phase-out of o lde r  systems. 
throughout t h e  o the r  NASA i n s t a l l a t i o n s .  

This n e t  increase  of $35,000 r e s u l t s  from an 

The remaining $20,000 reduction is d i s t r i lmted  

Chanlge 
i n  1'970 
-PI- 

1968 1969 1970 

Programing and operation 
services................ $10,348,000 $8,093,000 $7,870,000 $-223,000 

I n  1970, th .e  c o s t  of cont rac tor  programming and operation se rv ices  which 
are r e l a t e d  t o  t h e  l a r g e r  and more soph i s t i ca t ed  systems i n  operation ,are 
estimated t o  b e  $223,000 lower than 1969. 
is due t o  the  reduction i n  automatic d a t a  programming services requireli 
a t  t h e  Elec t ronics  Research Center. The remainder of t h e  decrease 
($119,000) r e s u l t s  from a planned decrease i n  support cont rac tor  e f f o r t ,  
and from the  c e n t r a l i z a t i o n  and consolidation of automatic da t a  processing 
c a p a b i l i t y  associated with the  i n s t a l l a t i o n  of t h i r d  generation equipment 
a t  o the r  NASA i n s t a l l a t i o n s .  

The l a r g e s t  decrease ($104,1300) 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

FACILITIES SERVICES 

Change 
i n  1970 - -  - 1968 1969 1970 

F a c i l i t i e s  services... . . . .  $94,297,000 $85,896,000 $84,954,000 $-'942,000 

DESCRIPTION: 

F a c i l i t i e s  services includes the  r e n t a l  of lands and bui ldings;  t h e  pro- 
curement of e l e c t r i c i t y ,  water, gas ,  and o the r  u t i l i t i e s ;  maintenance of 
bui ldings and grounds; and minor construct ion and f a c i l i t y  modifications.  
It a l s o  includes cus tod ia l  services cons is t ing  of s ecu r i ty  services, ,jani- 
t o r i a l  se rv ices ,  c leaning,  exterminating, and re fuse  handling, laundry and 
f i r e  pro tec t ion .  Funds required a l s o  provide f o r  t he  maintenance and r e p a i r  
of general  purpose instruments,  research equipment, and shop equipmenit. 
Requirements f o r  general  purpose bui lding materials, hardware, electrcmics 
suppl ies  and materials, as w e l l  as procurement of mechanical, lahoratcxy and 
shop equipment are a l s o  included i n  the  estimate. The requirement f o r  major 
cont rac tua l  s e rv i ce  e f f o r t  at the  Merritt I s land  Launch Area and reim'lurse- 
ment t o  the  Air Force f o r  s e rv i ces  provided t o  the  Kennedy Space Centi- =r are 
a l s o  covered i n  t h i s  category. 

DISTRIBUTION --- OF FUND REQUIREMENTS BY INSTALLATION: 

Kennedy Spa.ce Center................ 
Manned Spacecraft  Center............ 
Marshall Space F l igh t  Center........ 
Goddard Space F l igh t  Center......... 
Wallops S t a . t i o n . . . . . . . . . . . . . . . . . . . . .  
Ames Research Center.. . . . . . . . . . . . . . .  
Electronics  Research Center......... 
F l igh t  Research Center.............. 
Langley Research Center............. 
L e w i s  Resea.rch Center............... 
NASA Headquarters ................... 

1968 

$42,291,000 
11,609,000 
11,089,000 
5 , 707,000 
2,399,000 
3,425,000 
1,668,000 
1,109,000 
6,373,000 
7,840,000 

787,000 

1969 - 

$41 , 376,000 
9,307,000 
8,306 , 000 
5 , 19 3,000 
2 , 300,000 
2,997,000 
1 , 786 , 000 
1,099 , 000 
6 , 7 49 ,000 
6,125,000 

65 8,000 -- 

1970 __ -. 

$40 , 722 , 000 

7,953,000 
5,141,000 
2 , 281 , 000 
3,458,000 
2 , 375 , 000 
1,056 , 000 
16 , 5 54 , 000 
15,053 , 000 

- 668,000 _- 

8,693,000 

Tota.1.. ........................... $94,297,000 $85,896,000 $84,954,000 _- _- -. - -. 
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BASIS OF FUND -- REQUIREMENTS: 

SUMMARY OF FACILITIES SERVICES 

Clhange 
i n  1970 - -  - 1968 1969 1970 

Acquisit ion of Facil i t ies 
Rental  c z i - e a l  property $1,921,000 $1,846,000 $1,540,000 $-306,000 
Minor ccatstruction and 

modifications......... 1,829,000 1,124,000 1,153,000 t29,000 - -  - 

Subtotal.. ............. $3,750,000 $2,970,000 $2,693,000 $-,277,000 - 

Maintenance. and Related 
Services-- 
Maintenance, r e p a i r ,  

and a l t e r a t i o n  of 
bui ld ings  and grounds. $13,745,000 $10,472,000 $9,653,000 $-1319,000 

Maintenance and r e p a i r  

Custodial  services. . . . .  11,959,000 9,920,000 10,082,000 +162,000 

Subtotal.............. $28,631,000 $22,867,000 $22,522,000 $-'345,000 

of equipment .......... 2,927,000 2,475,000 2,787,000 +312,000 
- -  - 

- -  - 
Operation & F a c i l i t i e s  

Utilitieo... . . . . . . . . . . .  $12,729,000 $12,616,000 $13,116,000 $+!iOO,OOO 
Supplies and equipment. -10,689,000 10,222,000 9,911,000- -311,000 - 

Subtota.l.............. $23,418,000 $22,838,000 $23,027,000 $+:1.89,000 - -  

Range Operations......... $38,498,000 $37,221,000 $36,712,000 $-509,000 . _ .  - 
Tota l ,  Fac:L Liliies 

Services............... $94,297,000 $85,896,000 $84,954,000 - $-9142,000 - - 
Change i n  1970 
- - 1968 1969 1970 

Rental of real property.. .. $1,921,000 $1,846,000 $1,540,000 $-2106,000 

Rental of llartd and property is required t o  house personnel and provide 
s torage  and warehouse space f o r  suppl ies  and materials where space is  not 
ava i l ab le  i n  government-owned f a c i l i t i e s .  Funds required f o r  t h i s  purpose 
are e s t i m a t e d  at $1,540,000 i n  1970, a decrease of $306,000 under the  1969 
estimate. 
r e s u l t  of the movement i n t o  permanent f a c i l i t i e s  planned i n  1970. 

T h e  major decrease is a t  t h e  Elec t ronics  Research Center, as a 
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Change 
-- 1968 1969 1970 - in 1970 

Minor construct:Lon and 
modifications ,, . . . . . . . . . . . $1,829,000 $1,124,000 $1,153,000 $+29,000 

This actiirlty provides for additions, modifications, and minor construction 
of facilities wjithin statutory limitations. The requirements are of a, continu- 
ing nature wh:Lch are generated by changes in the research and development 
program, as wellt as development of new technology. The estimate for 3970 
is based on continuing the economies achieved in 1969. 

Change 
in. 1970 - - 1968 1969 1970 

Maintenance, repair, and 
alteration of buildings 
and grounds ,,............. $13,745,000 $10,472,000 $9,653,000 $-819,000 

The amount: estimated for maintenance and repair of buildings and grounds 
is estimated at $9,653,000, a decrease of $819,000 from 1969. 
decrease is ai: t:he Manned Spacecraft Center ($593,000) which is attributed 
to a reduction in the level of activity at White Sands Test Facility. The 
remaining dec:i:ease results from generally lower effort throughout the agency. 

The major 

Ch.ange 
in. 1970 

-, 
- 1968 1969 1970 

Maintenance and repair 
of equipment:. . . . . . . . . . . . . $2,927,000 $2,475,000 $2,787,000 $ + m  ,000 

Maintenance and repair of equipment consists of work necessary to keep 
mechanical laboratory and shop equipment operational. 
primarily from the cost of transfer and installation of equipment into 
permanent facilities at the Electronics Research Center. 

The increase results 

Change 
in 1970 -- - 1968 1969 1970 

Custodial services......... $11,959,000 $9,920,000 $10,082,000 $+162,000 

The requirement for custodial services increases by $162,000 in 19710 as 
compared to 1969. There is a major increase of $262,000 which will be re- 
quired to fund service contracts for security guards, janitorial servilces, 
fire protectim, cleaning and refuse removal in the new permanent facilities 
at the Electrmics Research Center. Except for the cost of security gluard 
services, these expenses were previously covered in the lease contract. 
increase is partially offset by reductions in custodial services at thle 
Manned Spacecraft and Marshall Space Flight Centers associated with reliuced 
activity and such actions as lengthened cleaning cycles and reduced guard 
posts. 

This 
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Change 
1968 1969 1970 - i x i  1970 

Utilities.................. $12,729,000 $12,616,000 $13,116,000 $+:!iOO,OOO 

Funds requirfed f o r  u t i l i t i e s  w i l l  increase  i n  1970 by $500,000 t o  i i  t o t a l  
of $13,116, OiOO. Major increases  occur at  the  Elec t ronics  Research Center, 
$158,000, connected with the  t r a n s f e r  t o  permanent f a c i l i t i e s ;  a t  Manned 
Spacecraft Clentler, $153,000, which is r e l a t e d  pr imar i ly  t o  increased iisage 
of t he  F l i g h t  C r e w  Training F a c i l i t y  and t h e  f u l l  opera t ion  of t h e  Lunar 
Receiving Laboratory; and a t  the  Ames Research Center, $156,000, f o r  cilectric 
power f o r  wind tunnel operations.  

C1 iange 
- 1968 1969 1970 - i n  1970 

Supplies and equipment.. . . . $.10,689,000 $10,222,000 $9,911,000 $-:111,000 

The estimate f o r  supp l i e s  and equipment i n  1970 represents  a decrease of 
$311,000. Tlie rnajor reduction ($226,000) is a t  the  manned space f l i g h t  
cen te r s  and :L:j assoc ia ted  with lower requirements f o r  common supp l i e s  and 
s i g n i f i c a n t l y  lower levels of equipment purchases. These decreases at the  
manned space f l i g h t  cen te r s  axe a l s o  r e l a t e d  t o  the  planned reductions i n  
maintenance of bui ld ings  and grounds and cus tod ia l  se rv ices .  
reductions  ai:^ planned a t  o the r  i n s t a l l a t i o n s .  

S i m i l a r  

Change 
i r n  1970 - - 1968 1969 1970 

Range operat  ions........... $38,498,000 $37,221,000 $36,712,000 $-5109,000 

Over 40 pr!i:cent of t h e  estimate f o r  a l l  of NASA f a c i l i t i e s  services 
relates t o  sc!irvices procured a t  the  Kennedy Space Center through major support 
con t r ac to r s  f o r  services, u t i l i t i e s ,  and f o r  support received from the A i r  Force 
Eastern Test Range. Services received through con t r ac to r s  are pr imar i ly  u t i l -  
ized a t  the  Merritt Is land  Launch Area. These se rv ices  are provided by t h ree  
major support. cont rac tors  and cover f a c i l i t i e s  engineering and planning, 
maintenance, replair and operation of f a c i l i t i e s  and u t i l i t i e s ;  maintenance of 
roads and grounds; supply opera t ions ;  f i r e  pro tec t ion ;  i n d u s t r i a l  hea l th  
services; secu r i ty ;  computer opera t ions ;  publ ica t ion  and graphics support;  
photography arid l i b r a r y  services. Reimbursements t o  t h e  A i r  Force, except 
f o r  u t i l i t i e s ,  a r e  pr imar i ly  f o r  requirements a t  the  Cape Kennedy A i r  Force 
S ta t ion  complex; including maintenance and r e p a i r  of bu i ld ings  and equipment; 
s e c u r i t y ;  exterminating; p r in t ing ;  medical services; photography and supply 
support. For convenience i n  understanding the  t o t a l  requirement, these  
a c t i v i t i e s  are consolidated under F a c i l i t i e s  Services,  and not d i s t r i b u t e d  
t o  o ther  categ,ories. 
a decrease of $509,000 from the  1969 level. 
funding requirements by purpose: 

The estimate f o r  range opera t ions  i n  1970 is  $36,712,000 
The following t a b l e  summarizes 
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(:hange 
1968 1969 1970 - - 3.n 1970 

ADP operations., ............ $2,377,000 $2,895,000 $3,023,000 $+128,000 
Utilities.. , , . . . . . . . . . . . . . . .  3,614,000 3,705,000 3,630,000 -75,000 
Maintenance !, r e p a i r ,  

a l t e r a t i o n ,  and operation 
of faci1ir::les.. .......... 15,247,000 16,127,000 16,055,000 -72,000 

P ro tec t ive  senrices.. ...... 5,130,000 5,694,000 5,518,000 -176,000 

Support senr:tces. .......... 11,458,000 7,839,000 7,981,000 - -  +142,000 

J a n i t o r i a l  and cleaning 
services....u............ 672,000 961,000 505,000 -456,000 

Total.. . .  .................. $38,498,000 $37,221,000 $36,712,000 - $-,509,000 - 
The estinlixtc!d decrease i n  Range Operations r e s u l t s  from the  phase-down of 

Apollo-Saturn ICB launch a c t i v i t y  and r e l a t e d  f a c i l i t i e s  a t  Cape Kennedy A i r  
Force S t a t i m ,  and concentration of t h e  Manned Apollo launch a c t i v i t g  a t  
Launch C0mpl.e~ 39, Merritt I s land ,  Kennedy Space Center. 

The bulk of t he  projected reduction is  i n  p ro tec t ive  and j a n i t o r i a l  
s e rv i ces  for Launch Complexes 34 and 37, with some add i t iona l  reductions i n  
facility-rel.atc!d cos ts .  The decreased u t i l i t y  c o s t s  r e l a t e d  t o  Saturn IB 
a c t i v i t y  is  p a r t i a l l y  o f f s e t  by rate increases ,  and by increased consumption 
a t  Launch Cornp1.e~ 39. 
such as technica l  documentation and supply se rv ices ,  w i l l  increase  due t o  
an t i c ipa t ed  cos t  e sca l a t ion  i n  se rv i ce  cont rac t  support. 

The estimates f o r  ADP operations and support siervices, 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

TECHNICAL SERVICES 

Change 
in 1.970 

-I- 
1968 1969 1970 

Technical se!inrj.ces..... $20,505,000 $17,398,000 $16,860,000 $-5?18,000 

DESCRIPTION :: 

The estimate for technical services provides for the costs of engineering 
services, arid of scientific and technical information and educationaJ/informe- 
tional progriims. 
engineering design and reliability and quality assurance studies. 
scientific rind technical information programs, which furnish up-to-date re- 
porting of miantific and technical programs, provide for the support of the 
technical l!tbraries located at various installations, the acquisition. and 
dissemination of scientific and technical literature, and for educational/ 
informationci.1 programs. 

Included in the engineering services are the costs of 
The 

DISTRIBUTION OF FUND REQUIREMENTS BY INSTALLATION: 

Manned Spcicecraf t Center. ........ 
Marshall !;]pace Flight Center. .... 
Goddard Sl>inCtr Flight Center. ..... 
Wallops Sl;at:Lon. ................. 
Ames Reseiirch Center. ............ 
Electronics Research Center.. .... 
Flight Research Center.. ......... 
Langley Research Center. ......... 
Lewis Research Center.. .......... 
Space Nuc:Lear Propulsion Off ice. . 
NASA Headquarters. ............... 
Total.......................... 

1968 

$2,090,000 
3,126,000 
826,000 
46,000 
109,000 

1,038,000 
29,000 
145,000 
697,000 
10,000 

12,389,000 

$20,505,000 

1969 

$1,850,000 
1,207,000 

753,000 
70,000 
84,000 
933,000 
42,000 
138 $000 
645,000 
95,000 

11,581,000 

$17,398,000 

1..970 
-, 

$1,668,000 
1 ,, 160,000 

675,000 
62,000 
84,000 

823,000 
42,000 
138,000 
665,000 

11,543,000 

u 8 6 0 . 0 0 0  
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BASIS OF FUND -- REQUIREMENTS: 

SUMMARY OF TECHNICAL SERVICES 

ENGINEERING iXIIVICES 

SCIENTIFIC &UW 
TECHNICAL -EFORMA- 

Operation of NASA 

Educat iond / Lnfor- 

Scientific: arid 

technic zi:L 1. ib rary 

mation programs.. 

t echnicci:t info r - 
mation.. ,,.. ...... 
Sub to t: d .  . . . . . . 

Total....... ,......... 
ENGINEERING SERVICES. 

1968 

$2,464,000 

2,251,000 

4,035,000 

11,755,000 

18,041,000 

$20,505,000 

$2,464,000 

-- 

1969 

$1,875,000 

1,672,000 

3,857,000 

9,994,000 

15,523,000 

$17,398,000 

$1,875,000 

1970 

$1,613,000 

1,524,000 

3,827,000 

9,896,000 

15,247,000 

$16,860,000 

$1,613,000 

Change -- in 31.970 

$L2_c~2,000 

-1488,000 

-3;o ,000 

- -98,000 

- -27 6,000 

$ 3 8 , 0 0 0  

$-262,000 

-- 

Engineering services provide for reliability and quality assurance studies; 
engineering design services for the design of minor construction, repair and 
alteration projects, special tooling, equipment and machine parts; and other 
related engineering services such as the contractor-provided nuclear safety 
effort at the Plum Brook Reactor under the management of the Lewis Research 
Center. 
Services, $51.7,000 is for the nuclear safety effort. 

Of t.he total amount of $1,613,000 planned in 1970 for Engineering 

The $1,6151,000 requested for 1970 is $262,000 less than the $:L,875,000 
anticipated for 1969. The largest decrease, $95,000, is planned for the 
Nuclear Rocket Development Station due to the completion of studies such as 
the practical handling and shipping of NERVA-spent fuel elements, the 
extension of a fire alarm system and an integrated study of the effects of 
radiation on existing and future radio frequency communication systems. The 
Electronics Research Center will be $51,000 under the 1969 requirements as a 
result of a reduction in the amount of contractual services provided €or con- 
sulting services and management surveys, and the completion of contralit support 
for the design of laboratory equipment. Other major reductions will loccur 
at Headquarters; $53,000 due to the completion of the systems design trade- 
off studies; and at the Manned Spacecraft Center, $40,000 decrease f o r  
engineering design services, which is  consistent with their planned rl2duction 
in the maintenance program area. The remaining decreases will occur (at various 
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installationm 8.8 a part of the overall attempt to reduce costs in this 
appropriatialrt d.uring 1970. 

Change 
in 1970 
PI- 

1968 1969 1970 

SCIENTIFIC MID TECHNI- 
CAL 1NFORWk.ON AND 
EDUCATIONAJ.IROGRAMS $18,041,000 $15,523,000 $15,247,000 $-276,000 

Included in these programs are the costs of the technical libraries, educa- 
tional/inforniation programs and the scientific and technical informatLon 
services. 
1970, a decrease of $276,000 from the 1969 level. These costs are sulnmarized 
as follows: 

The funding required to finance these programs is $15,247,000 in 

Change 
II- in 1970 1968 1969 1970 

Operation of technical 
libraries............. $2,251,000 $1,672,000 $1,524,000 $-1413,000 

The cost of the operation of technical libraries in 1970 will be $1,524,000 
which is a decrease of $148,000 under 1969. 
creases occur at the Goddard Space Flight Center, $74,000, due to the con- 
version of 12 contract positions to civil service during the last halC of 
1970, and there is a $71,000 decrease for the Electronics Research Center 
largely due t o  computerizing selected library functions previously performed 
manually, such as inventory screening and data retrieval. 

The major portion of these de- 

Chanl3e 
1968 1969 1970 -- in 1'370 

Educational/Informa- 
tional Programs.. . . . . . $4,035,000 $3,857,000 $3,827,000 $-31),000 

The educational/information programs provide for the gathering and dis- 
semination of information about the agency's programs to the mass comnunicatim 
media, the general public, and to the educational community at the elementary 
and secondary levels. The cost for these programs in 1970 is estimatled to be 
$3,827,000 which is $30,000 less than the estimate for 1969, as ii resliilt of 
the continued effort to reduce costs in 1970. 

Assistance to the mass communications media includes the gathering and 
exposition of newsworthy material in support of their requests. 
and assistance is in several forms such as press kits, news releases, tele- 
vision and radio information tapes and clips, and feature material. 

This material. 

Educational programs and media development activities are designed to serve 
the expressed needs of students and teachers through the secondary level and 
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respond t o  requests for information about NASA activities from the general 
public. 

Of these activities, the spacemobile program, a touring lecture-denonstra- 
tion program is the most extensive. The 30 mobile units each of which is 
manned by a qualified and experienced former teacher are used in about: 
12,000 lecture-demonstrations a year. Most of these demonstrations were to 
in-school groups, scheduled in coordination with state and local school 
administrators. Over 400 demonstrations were for teachers at workshops and 
other in-service training sessions. Over three million people attended live 
spacemobile lectures, an additional eight million saw or heard the 1el:tures 
on radio and television. 

Other educational activities include: 

(1) Development of space-related materials on instruction to 
supplement regular course material; 

(2) Assistance to over 1,000 teacher workshops and professional 
education meetings with over 30,000 teachers participating; 

(3)  Sponsorship of the Youth Science Congresses in cooperation 
with the National Science Teachers Association; and 

(4) Participation in Science Fairs and other programs. 

A s  new knowledge adds to and supplants old knowledge, the agency tries to 
stay abreast in. its educational/information materials. Publications, motion 
pictures, and exhibits are the resource material used to communicate the 
latest inforniation about space exploration and what is being learned. 

C han ge 
in 1970 --,-. 1968 1969 1970 

Scientific and techni- 
cal infornizition.. . . . . . $11,755,000 $9,994,000 $9,896,000 $-98,000 

The scientific and technical information activity includes the cost of the 
NASA Scientific: and Technical Information Facility, documentation services, 
manuscript preparation, systems development and translation services. These 
services are estimated to cost $9.9 million in 1970 which is approximately 
$.l million :Less than required in 1969. This decrease is primarily attribu- 
table to the planned reduction in motion picture services and film documenta- 
tion at the Marshall Space Flight Center. The remaining effort will remain 
essentially at the same funding level as planned for 1969. The largest re- 
quirement is the NASA Scientific and Technical Information Facility mder the 
cognizance o!I Headquarters, which will cost $4.7 million in 1970. The level 
of cost for i111- other information services, estimated at $5.2 million, is 
essentially i:he same as 1969. These costs are for the documentation of 
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worldwide aexcmpace journal literature; the preparation of manuscript 
material such as handbooks, data compilations, monographs, and technical re- 
views; analyzing, evaluating, and testing new methods and systems in the field 
of scientific: communications to increase the effectiveness of the technical 
information pi:of;ram; and translating foreign language technical books, repQrts, 
and journal ru:tl.cles required to meet the needs of NASA and its contra,ctor 
scientific fle1:sonnel which are used to keep abreast of world developments in 
the space scl.cmc:es and related fields. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

ADMINISTRATIVE SUPPORT 

Change 
i n  1970 -- 1968 1969 1970 

Adminis t r a t i w  support 
services... ........... $45,057,000 $41,984,000 $41,107,000 $-877,000 

DESCRIPTION : 

Included i n  Administrative Support Services are general  services wblich 
support overa:tl i n s t a l l a t i o n  operations.  The adminis t ra t ive  expenses f o r  
communicatioriir, p r i n t i n g  and reproduction, suppl ies ,  materials and equip- 
ment, t r anspor t a t ion  (motor pool, adminis t ra t ive  a i r c r a f t  services andl 
operatioris, rind movements by common c a r r i e r ) ,  and o the r  s e rv i ces  ( ins t  a l l a t i o n  
operations arid medical services), are provided f o r  i n  t h i s  function. 

DISTRIBUTION c)F FUND REQUIREMENTS BY INSTALLATION : 

1968 1969 1970 

Kennedy Spialce Center.. ........... $11,717,000 
Manned Spacecraft  Center......... 8,197,000 
Marshall Space F l igh t  Center.. ... 8,924,000 
Goddard Spiice F l igh t  Center. ..... 3,742,000 
Wallops Stiatisn.. ................ 969,000 
Ames Resea~ch  Center.. ........... 1,010,000 
Elec t ronics  Research Center.. .... 838,000 
F l igh t  Research Center. .......... 827,000 
Langley Re!s,ea:rch Center.. ........ 2,330,000 
L e w i s  Research Center.. .......... 1,352,000 
NASA Headquarters........... ..... 5,151,000 

$11,180,000 
7,921,000 
7,021,000 
3,436,000 

833,000 
905,000 
927,000 
676,000 

2,365,000 
1,265,000 
5,455,000 

$10,8910,000 
7,63.4,000 
6,7:1!9,000 
3,392,000 

8:il3,000 
9:i~7,000 
949,000 
6fii2,OOO 

2,365,000 
I,  186,000 
5,5fiO,OOO 

Total.......................... $45,057,000 $41,984,000 $41,107,000 
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BASIS OF FUNDAEQUIREMENTS: 

,SUMMARY OF ADMINISTRATIVE SUPPORT SERVICES 

Change 
1968 1969 1970 - -. i n  1970 

 COMMUNICATION^ 
Leased l i n e s  #and long 

d is tance  tolls.. . . . . . .  
Local telelp hone 

service............... 
Other communications.. .. 

$5,183,000 $4,535,000 $5,112,000 $-I-71,000 

5,464,000 
1.736,OOO 

6,178,000 
2,089,000 

6,347,000 
2.054,OOO 

+:1.69,000 
-I -35 ,000 

Subtotal.............. 13,584,000 11,735,000 13,379,000 +;1!05,000 -, 

6,559,000 5,573,000 5,569,000- -4,000 

SUPPLIES. MA'EER:IALS AND 
EQUIPMENT 
Supplies aixd inaterials . . 
Equipment............ ... 8,281,000 

1,914,000 
7,264,000 
1,832 .OOO 

7,025,000 
1,583,000 

Sub t o  t a l .  ............. 10,195,000 9,096,000 8,608,000 -488,000 -I 

TRANSPORTATIQIZ 
Center opeirtst:tons.. ..... 
Common carrleir. ......... 7,016,000 

1 . 038 . 000 
5,782,000 
1,005 . 000 

5,579,000 
996 .OOO 

-:i!03,000 
-I -9 000 

Sub to ta l , .  ............. 8,054,000 6,787,000 6,575,000 -:!:12,000 -, 

ADMIN I S TRATI1fiSSUPPORT 
SERVICES 
Ins  t a l l a t i o n  support 

se rv ices  ................ 6,925,000 5,894,000 5,523,000 -?171,000 
Medical services.. ...... 1,589,000 1,255,000 1,248,000 - -7,000 

Subtotal . .  ............. 8,514,000 7,149,000 6,771,000 -:!;78,000 

-I Total ,  Admin%:;ti:ative 
Support Services.. ...... $45,057 ,a $41.984,ooo &107,000 El-8 
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Change 
1968 1969 1970 -, i n  1970 

COMMUNICATIO~I! ; . . . . . . . . . . . . .  $11,735,000 $13,379,000 $13,584,000 $f205,0OO 

The funds 1:ecluired f o r  comnunications are estimated a t  $13,584,000 for 
1970, an  increase of $205,000 over 1969. Included i n  t h i s  estimate are the  
cos t s  of learred l i n e s ,  long d i s t ance  t o l l s ,  l o c a l  telephone exchange services. 
and o t h e r  conanunications, such as TWX and postage. I n s t a l l a t i o n s  and t h e i r  
major subinsf:;ilHations are loca ted  i n  twelve states and t h e  Dis t r ic t  of 
Columbia. In add i t ion ,  business is conducted with companies and i n s t i  t u t ions  
i n  a l l  t he  s t i a t c ? s .  Consequently, t h e  c o s t  of communications t o  i n t e g r a t e  
these  cen te r s  of work is l a rge .  Costs f o r  c e r t a i n  opera t iona l  comunjca t ions  
r e l a t e d  t o  f3L:Lght activit ies and dedicated leased l i n e s  are excluded from t h e  
Research and l?rograrn Management appropr ia t ion ,  bu t  are included i n  the  Re- 
search  and Dwe:Lopment appropriation. 
follows : 

A summary of comnunication costs 

Change 
1968 1969 1970 - -. i n  1970 

Leased l i n e s  and long 
d i s t ance  t o l l s , .  . . . . . . . . . $4,535,000 $5,112,000 $5 , 183,000 !;+71,000 

The c o s t  (of leased l i n e s  and long d i s t ance  t o l l s  provide f o r  t h e  i n t e r c i t y  
telephone se rv ices  f o r  the  various i n s t a l l a t i o n s .  The cos t  of leased l i n e s  
includes t h e  l ea s ing  of t h e  c i r c u i t s  and assoc ia ted  equipment f o r  rapid and 
r e l i a b l e  contac t  with cont rac tor  p l an t s  and o the r  key sites. Long diirtance 
t o l l  c o s t s  are i n  addi t ion  t o  t h e  c o s t  of leased l i n e s  and inc lude  boI:h 
comnercial t o l l s  and reimbursement to t h e  General Services Administracion 
f o r  NASA's use of t he  Federal Telecommunications System. The increasr. i n  
requirements of $71,000 is l a rge ly  a t  the  Manned Spacecraft  Center anld is 
r e l a t e d  t o  t h e  f u l l  year cos t  of t a r i f f  increases  during 1969. 

Change 
1968 1969 1970 .Ln 1970 

Local telephalne service.... $5,464,000 $6,178,000 $6,347,000 $,t169,000 

Local telephone service includes not only t h e  cos t  of providing on - s i t e  
telephone exchange services, but  a l s o  t h e  cos t  of o f f - s i t e  service i n  the  
area immediat.ely surrounding our i n s t a l l a t i o n s .  
vided each i r u t a l l a t i o n  is determined by t h e  number of personnel, both c i v i l  
service and cont rac tor ,  served by- the  exchange. 
l a rge ly  due to increased rates e f f e c t i v e  in 1969. 

The amount of s e r v i c e  pro- 

The increase  i n  1970 is  
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Change 
i n  1970 1970 -,- 1968 1969 

Other cowunications... . . . . .  $1,736,000 $2,089,000 $2,054,000 $-3.!i,OOO 

Other communications c o s t s  provide f o r  c o s t s  f o r  cable  se rv i ces ,  TWX 
se rv ices ,  and postage. The decrease i n  1970 is  p r i n c i p a l l y  re1at:ed t o  the 
planned reduction of facs imi le  transmission opera t ions  i n  1970. 

Change 
in ,  1970 1968 1969 19 70 -- 

ADMINISTRATIVE PRINTING.. $6,559,000 $5,573,000 $5,569,000 $-'~,OOO 

Estimates f o r  adminis t ra t ive  p r in t ing  include funds f o r  con t r ac tua l  
p r in t ing  and t h e  r e l a t e d  composition and binding operations.  This includes 
serv ices  performed by o t h e r  agencies,  c h i e f l y  t h e  Government P r in t ing  Off ice ,  
o r  by commercial p r i n t i n g  firms. 
cluding photostating, b luepr in t ing ,  microfilming, and o the r  photographic 
reproductions, are included. I n  1970, t h e  c o s t s  f o r  p r i n t i n g  are $4,1300 
less than i n  1969. 

A l l  common processes of dupl ica t ing ,  in- 

Change 
i n  1970 

-I- 
1968 1969 19 70 

SUPPLIES, MA.'ITER.IALS AND 
EQUIPMENT... .............. $10,195,000 $9,096,000 $8,608,000 $-488,000 

Administrative suppl ies ,  materials, and equipment include those items of 
a general  na tu re  which service t h e  e n t i r e  i n s t a l l a t i o n .  
materials, equipment, and r e l a t e d  se rv ices  which are r e l a t e d  d i r e c t l y  t o  a 
s p e c i f i c  prc1jec:t (funded i n  t h e  R6D appropriation) and those t h a t  a r e  f a c i l i t y  
or ien ted  (included i n  F a c i l i t i e s  Services). Of t h e  amount required in 1970, 
$7,025,000 is f o r  supp l i e s  and materials, and $1,583,000 f o r  purchased and 
rented equipment. The o v e r a l l  requirement decreases by $488,000 i n  1970. 
The l a r g e s t  p a r t  of t he  decrease is  $311,000 a t  the  Kennedy Space Cenlter. 
There a l s o  is a decrease of $165,000 at t h e  Manned Spacecraft  Center re- 
f l e c t i n g  a Eiigriificant reduction i n  the  requirements f o r  f u r n i t u r e  anid 
o f f i c e  equipment. 
$12,000 i n  funds required f o r  these  adminis t ra t ive  cos ts .  

Excluded a r e  suppl ies ,  

For a l l  o the r  i n s t a l l a t i o n s  the re  is a ne t  decrease of 

Change 
1968 1969 1970 -, iri 1970 

TRANSPORTATION.. . . . . . . . . . $8,054,000 $6,787,000 $6,575,000 $-;!12,000 

Transportation services inc lude  l o c a l  motor pool opera t ions  and assoc ia ted  
services, crmttzr a i r c r a f t  operations and services, as w e l l  as t h e  mowment 
of s u p p l i e s ,  materials, equipment, and r e l a t e d  items by common carrier. 
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The $212,000 decrease f o r  1970 cons i s t s  of reductions of $113,000 i a t  the  
Marshall Space F l i g h t  Center and $94,000 a t  t he  Kennedy Space Center [due t o  
reduced requirements f o r  motor vehic le  services and a i r c r a f t  mairitenaiice. 
For a l l  other i n s t a l l a t i o n s  t h e r e  is a n e t  decrease of $5,000, i nd ica t ing  
t h a t  fund requirements are approximately t h e  same as f o r  1969. 

Cliange 
iii 1970 -- 1968 1969 1970 

ADMINISTRATIVE SUPPORT 
SERVICES.................. $8,514,000 $7,149,000 $6,771,000 $-3'78,000 

Administrative support s e rv i ces  include i n s t a l l a t i o n  support serviiies and 
center  medical se rv ices .  The funding required f o r  1970 is $6,771,000, which 
is $378,000 less than i n  1969. 

Change 
i n  1970 

,-.- 1968 1969 1970 

I n s t a l l a t i o n  support 
services.................. $6,925,000 $5,894,000 $5,523,000 $-3'71,000 

I n s t a l l a t i o n  support services include those se rv ices  which support the  
i n s t a l l a t i o n  generally;  such as l o g i s t i c s  support ,  supply opera t ions ,  m a i l  
and messenger se rv i ces ,  and o ther  r e l a t e d  serv ices .  The decrease of '$371,000 
cons i s t s  of $286,000 a t  t he  Manned Space F l i g h t  Centers due t o  theplanned 
reduced l eve l  of a c t i v i t y  and lower c iv i l  s e rv i ce  and support coritrac1:or 
population; $118,000 a t  t he  Goddard Space F l i g h t  Center as a r e s u l t  oiE 
converting support s e r v i c e  cont rac t  functions t o  a c i v i l  service oper,i t ion; 
and o the r  decreases a t  the  research centers  f o r  $75,000. These decreases 
are o f f s e t  by an increase  of $108,000 a t  Headquarters t o  fund NASA's rrhare 
of the  cos t  of operation of t he  Federal Information Center and the  pro- 
ducing of a f i lm  on sa fe ty .  

Clliang e 
i n  1970 1968 1969 1970 -- 

Medical se rv ices . .  .......... $1,589,000 $1,255,000 $1,248,000 $- 7,000 

Medical s e rv i ces  include the  cos t  of t h e  i n s t a l l a t i o n s '  hea l th  uniI:s and 
of employee hea l th  maintenance programs. 
$1,248,000 w h i c h  is $7,000 less than the  estimate f o r  1969, due t:o thi? lower 
l e v e l  of manpower pro jec ted  by the  end of 1970. 

The cos t  i n  1970 is est:imated t o  be 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER 

MISS ION : 

The Kennedy Space Center, formerly the Launch Operations Directorate of 
the Marshall !;pace Flight Center, was established at Cape Kennedy, Florida, as 
a separate Center within NASA in July 1962. It serves as the primary Center 
within NASA for the test, checkout, and launch of space vehicles. This 
presently inc:lucles launch of manned and unmanned vehicles at Kennedy Space 
Center, Florida, and unmanned vehicles at the Air Force Western Test Range. 
The Center is nctw concentrating on the Apollo Saturn V manned launches, as 
well as scien1:ific unmanned launches. Kennedy Space Center is specifically 
responsible for: 

1. 

2. 

3. 

4 .  

5. 

6. 

I n  

Launch vehicle checkout and preparation. 

Spacecraft and payload checkout and preparation. 

Launch1 facility design, construction, maintenance, and operatio,ns, 
including. advanced planning and studies leading to development (of 
new launch operation concepts and techniques. 

Final Integration and integrated checkout of vehicle, spacecraft 
and launch facilities, and the conduct of actual launch operatilms. 

Operation and coordination of supporting facilities, ground 
support equipment, and tracking and data acquisition and logistics 
support required for operation of all NASA activities at the Eaistern 
and Western Test Ranges. 

Technical and administrative support services for all NASA elemimts 
located in the area. 

fulfilling its assigned programs, the Kennedy Space Center has dleveloped 
into a highly flexible "space port" capable of handling a wide variety of 
launch activities for present and future manned and unmanned space missions. 

DESCRIPTION: 

The Kennedy Space Center is situated approximately 50 miles east of 
Orlando, Florida, in northeast Brevard County. 

The total land area occupied by the installation is 87,760 acres, iiicluding 
83,783 acres owned by NASA. In addition to the land area occupied, thc? state 
of Florida has dedicated to the United States exclusive use rights to some 
53,553 acres (of State-owned submerged lands. 
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I n  addi t ion  t o  the  operation and maintenance of a l l  f a c i l i t i e s  a t  tthe 
Kennedy Space Center, t he  Center is responsible f o r  c e r t a i n  f a c i l i t i e s  within 
the  na t iona l  Eastern T e s t  Kange launch area. The t o t a l  c a p i t a l  Xnvestment 
of Kennedy Space Center including work i n  progress,  contractor-held f : i c i l i t i e : s  
a t  various loca t ions ,  and the  Western T e s t  Range, as of June 30, 1968, was 
$1,050,510,000. 

SUMMARY OF REtZLJRCES REQUIREMENTS: 

FUNDS 

19:10 -.- 1969 - 1968 - Functions ---- 
Personnel....................... $37,248,000 $43,297,000 $44,29115,000 

Travel.......................... 661,000 771,000 67'9,000 

Automatic data processing. ...... 1,214,000 1,045,000 914,000 

F a c i l i t i e s  services............. 42,291,000 41,376,000 40,72:1! ,000 

Technical services.............. --- --- --- 
Administrative support.......... 11,717,000 11,180,000 _10,890,000 

...... 993.131,OOO $97,669,000 3 7  50:'L,000 
-II- 

Tota l ,  fund requirements 

PERSONNEL 

1970 - - 1968 1969 

1. Permanent-:%sitions by Program: 

.--- Mannled :Space F l igh t  

ApiDllID... ......................... 1,899 1,880 :11,754 
Space f l i g h t  operations.  .......... 30 44 132 
Advanced missions................. 9 11 11 

Space Science and Applications 

143 - 145 - 145 Launch veh ic l e  procurement........ - 
:Subtotal, pos i t i ons  by program.. 2,083 2,080 :,! ,040 
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1970 7 1968 - 1969 .- 

2 .  1ndirect:P’ositione: 

97 97 97 
507 532 532 

212 

D i r e c t o r  and s t a f f . . . . . . . . . . . . . . . . .  
Admin i s tra t ive  s u p p o r t . . . . . . . . . . . . .  
Research and development support . .  . - 230 - 212 - 

841 S u b t o t a l ,  i n d i r e c t  p o s i t i o n s . .  ... - 8 34 - 8 4 1  - 
2 881 Total, permanent p o s i t i o n s  ........... 2.917 A =;A 2 921 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
ORGANIZATION & STAFFING MART 
JOHN F. KENNEDY SPACE CENTW 

PUBLIC AFFAIRS 

Excep ted  
bb- I b 
GS-15 
GS- 1 4  
A l l  O t h e r  GS 23 23 
WB - -1 T o t a l  Perm. 37 77 

Excepted 

CS-15 159 153 

A l l  Gther GS 2,352 2,288 

GS-16 14 14 

GS-14 372 393 

Uage Board 
Tota l  permanent d* 2+* 

+NOTE: Includes 34 permanent 
p s i t i o m  assigned t o  Daytom 
Beach Operations which are not 

space Center and a r e  nor reiieci. 
on the organizat ion chart .  

*uncK,lonaiiJ a p L L  "f ::ezx2; 

U I K t L T O K  7 
Excep ted  
GS-16 
is- 15 
GS-14 
A l l  O t h e r  S: 

I T o t a l  P e r m  - 
DIRECTOR QUALITY ASSURANCE 

Excep ted  
GS-16 
GS-15 
GS-14 
A l l  O t h e r  GS 1 4  1 4  
WB 
T o t a l  Perm. 

EXECUTIVE STAFF 

Exceo ted  
GS-16 
GS-15 
GS-14 3 3  
A l l  O t h e r  GS 
WB 
T o t a l  Perm. 

MANAGER APOLLO PROGRAM MANAGER APOLLO APPLICATIONS PROG 

GS-15 GS-15 
GS-14 9 14 GS-14 27 22 
A l l  O t h e r  GS 21 42 A l l  O the r  GS 73 51 

T o t a l  P e n .  36 65 T o t a l  Perm. 108 78  
- _  WB 

m 
W 

0 
W * 
N 
I 

W 
m 
m 

Excep ted  
GS-16 
GS-15 
GS-14 16 
A l l  n t i n r  r C  

DIRECTOR LAUNCH VEHICLE OPNS DIRECTOR SPACECRAFT OPNS 

Eaceptea I i x c e p r e o  
GS-16 i L  GS-16 
GS-15 24 25 GS-15 16 1 8  
GS-14 37 43 GS-14 44 45 
A l l  O t h e r  GS 378 385 A l l  O t h e r  GS 359 366 
WB 
T o t a l  Perm. 442 456 T o t a l  P e n .  m w  

Excep ted  
GS-16 I GS-15 
GS- 1 4  I$l O t h e r  GS 

T o t a l  Perm. 

9 
1 0  
26 

107 

145 
- 

105 

145  

7 'I 
5 5  

1 1  l i l  

I CHIEF COUNSEL CHIEF COUNSEL 

4 4  
6 6  

12 12 
- _  

i x c e p r e a  
GS-16 
GS-15 
GS- 14 
A l l  O t h e r  GS 

I o t a 1  Perm. 12 12 

6 
- _  

DIRECTOR SAFETY 

GS-16 
GS-15 

A l l  O the r  GS 23 23 
WB 
T o t a l  Pprm 

GS-14 4 4  

DIRECTOR OF ADMINISTRATION 

Excep ted  
GS-16 
GS-15 
GS- 14 
A l l  O t h e r  GS 367 364 

418 417 T o t a l  Perm. 
- _  

I 
Exceo ted  9 91 
GS-ib 
GS-15 
GS-14 

WB 
T o t a l  Perm. 324 259 

51 51 
"I" .-- 
- * I  a , ,  

".. -. "- 
I.. "",._, l_l 

_.- 

DIRECTOR INFORMATIOH SYSTEMS 

_ _ _ _  

DIRECTOR OF INSTALLATION SUPPORT 

Excep ted  
GS- 16 
ss -15  

237 235 A l l  O the r  GS 

T o t a l  Perm. 7KR 7K7 I 
I 

_L 
DIRECTOR SUPPORT OPNS 

GS-15 8 8  

A l l  GS-14 Othe r  GS 192 28 191 29 

230 230 
( T o t a l  WR Perm. -- -1 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

PUNNED SPACECRAFT CENTER 

NISSION : 

The Nanned Spacecraft Center was established in November 1961 at Hlmston, 
Texas, as NASA's primary Center for the design, development, and manuEacture 
of manned spacecraft, and for selection and training of astronaut crews and 
the conduct clf space flight missions. Manned Spacecraft Center and its pre- 
decessor organization, the NASA Space Task Group, have completed two  inajor 
programs: (1) the Mercury program, which was the United States' pioneering 
venture into manned space flight; and (2) the Gemini program, which extended 
manned flight. capability in space in many significant ways. Planned Spacecraft 
Center is now h.eavily engaged in the Apollo program and is also proceeding 
with necessary spacecraft modifications for the Apollo Applications project 
as well as program planning and technical analysis of other post-Apollo 
ac tivi t3 es . 

The Apollo program utilizes the capabilities of the Manned Spacecraft 
Center in several ways. This Center is responsible for: 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7. 

The design, development, and fabrication of the Apollo spacecraft, 
incluclirig the command and service modules, and the lunar module. 

0vera;Ll program management and control of the spacecraft including 
niodu1.t. integration, testing, and qualification. 

Conduct of a program of spacecraft environmental testing. 

Se1ec:r:ion and training of astronauts and preparation of primary and 
backup crews for each niission. 

Operation of the Mission Control Center and control of the spaice 
flighr: riissions from lift-off to recovery. 

I)eveltopment of scientific experiments to be flown on Apollo flights. 

Opera tion of the Lunar Receiving Laboratory, which provides ii 
central complex where samples of materials brought to earth bjl lunar 
explo.ration teams may be received, quarantined, processed, undergo 
:Limited experiments, and be distributed to the scientific community 
,€or further analysis. 

The .Longer duration flights planned for the post-Apollo missions will make 
it necessary to use the experienced personnel of this Center to upgrade space- 
craft and lrxnar module subsystems. This Center is also responsib:Le i'or the 



development o E  e a r t h  sensor  experiment modules and biomedical ,  b iosc i tmce ,  and 
behaviorial e:rperiment modules t o  be flown on Apollo App l i ca t ions  miss:i.ons . 
DESCR1PT:m : 

The M.snned Spacecraf t  Center is loca ted  two m i l e s  east of t h e  town of 
Webster, Texas. The s i t e  is approximately 20 m i l e s  sou theas t  of downt.own 
Houston and 2 5  iniles northwest of Galveston, Texas. T o t a l  NASA-owned land 
a t  Houston com: l s t s  of 1 ,620  a c r e s .  The Center a l s o  occupies  an addil . iona1 
55,861 a c r e s  a t  the  White Sands T e s t  F a c i l i t y .  The t o t a l  c a p i t a l  invts tment  
of t h e  Manned Spacecraf t  Center,  i nc lud ing  f ixed  assets i n  p rogres s ,  (.on- 
t r ac to r -he ld  Eacilities a t  va r ious  l o c a t i o n s ,  and t h e  White Sands ‘rest. 
F a c i l i t y ,  as of June 30, 1968, is $420,878,000. 

SUMMARY OF RESOURCES REQUIREMENTS : 

FUNDS 

1970 - 1969 .-- Functions - 1968 - 
Personnel. . . . . . . . . . . . . . . . . . . . . . . . . . .  $63,669,000 $68,938,000 $70,025,000 

Travel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,929,000 3,923,000 3,773,000 

Automatic ,data process ing .  .......... 6,243,000 6,059,000 5,975,000 

F a c i l i t i e s  services................. 11,609,000 9,307,000 8,693,000 

Technical  services . . . . . . . . . . . . . . . . . .  2,090,000 1,850,000 1,668,000 

Adminis t ra t ive  support . . . . . . . . . . . . . .  8,197,000 7,921,000 1,,614,000 

T o t a l ,  fund requirements . . . . . . , . . .  $95,737,000 $97,998,000 - $97,748,000 

PERSONNEL 

1970 - 1969 -- 1968 - 
1. Perman_enm.Positions by Program: 

Manned Space F l i p h t  

Apollo. ............................ 2,905 2,743 2,104 
Space f l i g h t  o p e r a t i o n s  ............ 273 280 860 
Advanced missions. . . . . . . . . . . . . . . . . .  79 80 80 



2. 

Space Science and A-lications 

Physics and astronomy............... 
Lunar and planetary exploration.... . 
Space applications. ................. 

--- Advanced Research and Technology 

Space vehicle systems............... 
Electronics systems................. 
Human factor systems................ 
Chemical propulsion ................. 
Subtotal, positions by program.... 

Jndirec t P o d  t ion? : 

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

Subtotal, indirect positions... ..... 
Total, permanent positions... ........... 

12 13 2 I[) 
8 9 1 li 
48 52 4 5 

a 
7 
4 
1 - 

3,345 

93 
837 
329 - 

1,259 

4,604 

8 
3 
4 
2 -- 

A- 3 194 

72 
69 2 
42 5 -- 
L- 1 189 

4,383, 

'B 
t i  

1 ti 

3,156 

7 3 
67 X 
405 -.- 

1,145 

4 303 &= 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

MISSION : 

The Marshall Space Flight Center (MSFC) at Huntsville, Alabama, becme 
a part of NASA in July 1960, and serves as NASA's primary center for the 
design, development, and testing of large launch vehicles and space trmspor- 
tation systems. MSFC is also engaged in payload development and paylogid 
integration for post-Apollo flights. NSFC includes the component fie141 
activities at Michoud Assembly Facility (MAF) at Net7 Orleans, Louisian,i; the 
Slidell Central Computer Facility nearby; and the Mississippi Test. Factlity 
(NTF) in southwest Mississippi. The Center is now proceeding with the 
direction and management of the following: 

1. The Saturn IB, which provides a launch vehicle for Apollo 
spacecraft development and serves as the carrier for all 
Apollo Applications missions. 

2. The Saturn V, which provides the launch vehicle for manned 
lunar landing missions, planetary missions, and future very 
large scientific satellite payloads. 

3 .  Selected payloads for Apollo Applications missions, such as the 
Saturn I Workshop, and the Apollo Telescope Mount. 

In carrying out its management responsibilities, the Marshall Space Flight 
Center has develloped the capability to: 

1. 

2. 

3 .  

4 .  

5 .  

Design an,d develop large launch vehicle systems, including 
vehicle systems test and integration, tailored to manned and 
unmannfpd payload requirements. 

Design and develop scientific payloads, space stations, and syst-ems 
requir'ed for on-going and future space exploration. 

Develop and integrate scientific experiment payload packages 
to be Elown on Saturn/Apollo and subsequent post-Apollo missionsi. 

Conduct systems engineering and overall systems integration of 
vehicles i3nd payloads. 

Technical and business management of industrial programs 
involving space vehicles, payloads and systems. 
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I n  support  of i ts  ass igned  programs, Marshal l  a l s o  main ta ins  t.he r c sea rch  
and development c a p a b i l i t y  t o  conduct advanced s t u d i e s  on launch vehic:le and 
space systems, space naviga t ion  techniques,  a s t r o n a u t i c s ,  and space sc i ence  
i n v e s t i g a t i o n s .  Its c a p a b i l i t y  f o r  r e sea rch  and f o r  management of l a r g e  
i n d u s t r i a l  programs g ives  the  Marshal l  Space F l i g h t  Center a h igh ly  f l e x i b l e  
base  f o r  space programs. 

DESCRIPTION: 

Operat ions of t h e  Marshall  Space F l i g h t  Center are conducted a t  t h r e e  
primary l o c a t i o n s .  

The f i r s t  l o c a t i o n ,  t h e  main Marshal l  Space F l i g h t  Center s i te  is iiear 
I Iuntsv i l le ,  Alabama, on Army proper ty  a t  t h e  Redstone Arsenal .  The Clmter 
occupies  1,797 a c r e s  under a nonrevocable use  permit from t h e  Army, and 64 
l eased  acres. The c a p i t a l  investment as of June 30, 1968 w a s  $51.2,11,r,000. 
Ce r t a in  f a c i l i t i e s  such as the  Redstone Arsenal A i r  F i e l d  and some u t i l i t i e s  
are used j o i n t l y  by NASA and t h e  Army. The Hun t sv i l l e  l o c a t i o n  has  deep- 
water access  v i a  the  Tennessee, Ohio and Miss i s s ipp i  Rivers .  

The second l o c a t i o n ,  t h e  Michoud Assembly F a c i l i t y ,  is  l o c a t e d  15  iniles 
east of New Orleans,  Louisiana.  The main f a c i l i t y  occupies  approxima1:ely 897 
acres and the  S l i d e l l  Cen t r a l  Computer F a c i l i t y ,  a sa te l l i t e  f a c i l i t y  20 mi l e s  
t o  the  n o r t h e a s t ,  occupies  14 a d d i t i o n a l  acres. The c a p i t a l  investmeiit as of 
June 30,  1968, was $147,004,000. PIichoud f a c i l i t y  space t o t a l s  3,559,016 
square f e e t ,  inc luding  t h e  main assembly p l a n t ,  covering an  area of 43 acres 
under one roof. NSFC e x e r c i s e s  o v e r a l l  management of t h e  f a c i l i t . y ,  w ' i i l e  a 
support  c o n t r a c t o r  provides  a d m i n i s t r a t i v e  and t e c h n i c a l  s e r v i c e s ,  anti t h e  
v e h i c l e  prime c o n t r a c t o r s  produce the  Sa turn  I and Sa turn  V boost.er sl:ages a t  
t h i s  l o c a t i o n .  The 14ichoud Assembly F a c i l i t y  is on t h e  Gulf In t ra -Co, i s ta l  
Waterway, and has deep-water access via  the  M i s s i s s i p p i  River. 

The t h i r d  l o c a t i o n ,  t he  Miss i s s ipp i  T e s t  F a c i l i t y ,  is  i n  southwest 
Miss i s s ipp i ,  approximately 50 m i l e s  n o r t h e a s t  of New Orleans,  Louis iana.  To ta l  
l and  area i s  138,870 acres of which 13,428 acres make up t h e  a c t u a l  test area 
owned by NASA. The remaining 125,442 acres are he ld  as a b u f f e r  zone. I n  t h e  
b u f f e r  a r e a ,  7,558 acres are owned by NASA, and 117,884 acres are undlm re- 
s t r i c t i v e  easement. Cap i t a l  investment f o r  t h e  Miss i s s ipp i  T e s t  F a c i l i t y  as (of 
June 30, 1969, was $286,452,000. T e s t  s t a n d s  inc lude  a dua l -pos i t ion  s t and  
f o r  t e s t i n g  t h e  Sa turn  V f i r s t  s t a g e  (S-IC), and two s t a n d s  f o r  t e s t i n g  t h e  
1,000,000 pound t h r u s t  Saturn V second s t a g e  (S-11). MSFC e x e r c i s e s  o v e r a l l  
management of t h e  f a c i l i t y ,  while  a support  c o n t r a c t o r  provides  adminis t ra t ivte  
and t echn ica l  s e r v i c e s ,  and t h e  v e h i c l e  p r i m e  c o n t r a c t o r s  are responsLble f o r  
conducting t e s t s  on the  s t ands .  The s i te  has  deep-water access f o r  t r ans -  
po r t ing  l a r g e  boos te rs  via the  P e a r l  River and the  In t ra -Coas ta l  Waterway. 

The t o t a l  c a p i t a l  investment of t h e  Marshal l  Space F l i g h t  Center, including 
f ixed  assets i n  process  and cont rac tor -he ld  f a c i l i t i e s  a t  v a r i o u s  loc. i i t ions,  
as of June 3C, 1968, w a s  $945,573,000. 



SUMMARY OF RgZURCES REQUIREMENTS: 

FUNDS 

1'370 -- ---- Functions - 1968 1969 

Personnel... .................. $90,292,000 $90,605,000 $87,4i55,000 

2,078,000 Travel........ ................ 2,750,000 2,175,000 

..... Automatic data processing 10,049,000 7,047,000 6,7!:)6,000 

Faci1itie:s services. .......... 11,089,000 8,306,000 '7,9!i3,000 

Technical services............ 3,126,000 1,207,000 1 ,lt~0,000 

....... 6,729,000 
-,- 

Administrative support. 8,924,000 7,021,000 

Total, fund requirements .... $126,230,000 $116,361,000 $112,2(,~1,000 --- --- 

PERSONNEL 

1.970 
-I- 

1969 - 1968 - 
1. Permanent Posit ions by Program : --- 

--- Manned Space Flight 

Apol1.0.. ............................. 3,414 
Space flight operations.. ............ 1,217 
Achranc ed missions 159 .................... 

Spacx: Science and Applications 

.............. Physics and astronomy.. 10 
Lunar and planetary exploration 11 ...... .......................... 5 Bi.osc:ience. 
Spmce applications ................... 6 
La.unc.h vehicle procurement. 6 .......... 

--- Advanced Research and Technology 

Basic research... .................... 46 
Space vehicle systems................ 89 
Ele.ctronics systems.................. 83 
Human factor systems. ................ 11 
Space power and electric 
propulsion systems .................. 10 
Nuclear rockets...................... 32 

3,007 2,580 
1,345 1,659 
154 150 

10 
13 

6 
6 
5 

27 
60 
55 
4 

4 
27 

11 
14 
7 
6 
7 

29 
55 
53 

3 

3 
25 
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2 .  

1968 - 
Chemic:al. propulsion. .  ................ 12 
Aeroruiut:ical v e h i c l e s . .  .............. - 

-- Trackiry:&d Data Acquis i t ion .  ......... 10 

--- T e c h n o 1 . c ~  Ut i l i za t ion . . . . . . . . . . . . . . . , ,  ra 
Subtotal, p o s i t f o n s  by program.. ..... 5,131 

Indirect  "itions: 

Director and s t a f f . . . . . . . . . . . . . . . . . . . . .  137 
Administrative s u p p o r t . . . . . . . .  ......... 64 2 
Research and development support. ...... 530 

Subtotal ,  ind irec t  pos i t ions -  9 --.. 1,309 

Total., permanent p o s i t i o n s  ............... 6,440 

1969 - 
8 
2 

12 

10 

4,?55 

131 
597 
4 98 

1,226 

5,981 

1970 -. 

10 
2 

12 

4,636 

13Q 
592 
4 93 -- 

:L ,215 
--. 
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MARSHALL SPACE FLIGHT CENTER 

SITE PLAN 

TEST AREA 
WEST ARIA TEST SUPPORT AREA 

26 4646 GY TIS1 CONlRoL CtNlEt 
27 w HIGH rmssutt FLUID rtn IACIUW 
u -9 surroti BUILDIM 112 w o m u i i a u  ~ A C I  I I 4696 I-I fNGIWt T IS1  SUND 

2 4670 SAlUtW SUIK T B l  STAND (I-IC) 
3 I 4b74 HfllUN CONPIISSO1 BUI1DIIG 

I7 4 W  
1 8 1 4 ~  
I9.14S.W 

4Ho 

ASTRIOWICS AND GENERAL SUPPORT 

6s 4732 
w 4 7 0  
671 4306 

M UII 
n UIZ 

70- 1113 

72 4uI 

74 4485 
7s un 
76 4487 

n w  
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N 
U 

MICHOUD ASSEMBLY FACILITY 
SITE PLAN 

11. HIGH PRESSURE TEST FACILITY 
12. VERTICAL ASSEMBLY & HYDROSTATIC TEST 
13. SYSTEMS ENGINEERING 

MANUFACTURING AND ASSEMBLY 
1. BOOSTER HANGAR 
2. MANUFACTURING 
3.  LABORATORY 
A. BATTERY CuARG!NG 8 STORAGE 
5. BOILER HOUSE 
6. COOLING TOWER 
7. VEHICLE COMPONENT SUPPLY 

9. HAZARDOUS MATERIAL STORAGE 
8. MAINI tNANCt  SUrrLl 

TEST FACILITIES 
10. S-IC STAGE TEST & CHECKOUT FACILITY 

ENGINEERING & ADMINISTRATION 
14. OFFICE AND ENGINEERING BUILDING 
IS. CAFETERIA 
14. CONTRACTOR SERVICES BUILDING 
17. ADMINISTRATION 
? e  :%!.-!.!cc9!s!.e 
1 9 .  L,.YII.LLn.I." 

TRANSPORTATION, UTILITIES h MlSC 
10 MAINTENANCE SHOP . . . . . .. . . . . . - . . 
20. SATURN BARGE DOCK 

21. GUARD HOUSE 
22. MAIN PUMP STATION 
23. PUMP STATION N Q  2 
24. PUMP STATION NQ 3 
25. MAIN SUBSTATION 
24. WEST MASTER SUBSTATION 
27. PAINT SHOP 
28. CHEMICAL WASTE LAGOON 
29. CHEMICAL WASTE WELL (PROPOSED ) 

31. TRANSPORTATION 

. . -. ... ~~ .._ 12 
3v. SALVAWC i A K U  



MISSISSIPPI TEST FACILITY 
SITE PLAN 

_i . 
- 

SATURN V TEST COMPLEX 
1. SATURN S-IC STATIC TEST FAC. (DUAL POSITION) 
2. S-IC TEST CONTROL CENTER 
3. 5-11 POSITION A-2 
4. S-ll  TEST CONTROL CENTER 
5. S-ll POSITION A-I 
6. DATA ACQUISITION CENTER 
7. HIGH PRESSURE GAS COMPRESSOR FACILITY 
E. RP-1 STORAGE AND TRANSFER AREA 
9. LH2 TRANSFER AREA 
10. LOX STORAGE AND TRANSFER AREA 
11. HI PR WATER STORAGE, PUMP, 6 DlSTR SYSTEM 

ENGINEERING AND ADMINISTRATION COMPLEX 
12. COMMUNICATIONS 6 TELEPHONE BUILDING 
13 TEST AREA CONTROL CENTER 
14 DATA HANDLING CENTER 
15. OFFICE AND ADMINISTRATION BUILDING 

16. ELECRTONICS INSTR 6 MATERIALS LAB 
17. SONIC MEASURING FACILITY 

18. SONIC MEASURING FACILITY 

19. CENTRAL HEATING PLANT 

- ACOUSTIC LAB 

- METEOROLOGY LAB 

INDUSTRIAL COMPLEX 
20. COMPONENTS SERVICE FACILITY 
21. EMERGENCY SERVICES BLDG. 
22. SITE MAINTENANCE BLDG. 
23. TEST MAINTENANCE BLDG. 
24. COMPRESSED GAS CYLINDER STORAGE 
25. INFLAMMABLE MATERIAL STORAGE 
26. WAREHOUSE 
27. MOBILE EQUIPMENT OPERATION BLDG. 
28. S-IC STAGE STORAGE BUILDING 

30. CRYOGENIC BARGE SERVICE BUILDING 
29.  S-ll STAGE STORAGE 6 C/O FAC. 

31. SECURITY CONTROL FACILITY 

TRANSPORTATION a M IS€. 
32. RAILROAD & SWITCHING YARD 

34. NAVIGATION LOCK & BRINE 
35. EOOSTER TRANSFER DOCK 
36. CRYOGENIC DOCK AND CANAL EXTENSION 
37. CONSTRUCTION DOCK 

33. RP-1 TRANSFER DOCK 
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RESEARCH AND PROGRAM NANAGBIENT 

FISCAL YEAR 1970 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

XISSION : -- 
The Goddard Space F l i g h t  Center, e s t a b l i s h e d  i n  1959 as t h e  f i r s t  otajor 

United S t a t e s  l a b o r a t o r y  devoted t o  t h e  i n v e s t i g a t i o n  and exp lo ra t ion  of 
space,  conducts a wide-ranging program of experimentation i n  t h e  spacc: 
s c i ences  and space a p p l i c a t i o n s .  A s  a r e s u l t ,  Goddard Space F l i g h t  Ct:nter 
has developed many d i v e r s e  c a p a b i l i t i e s :  t h e  management of complex si i tel l i te 
p r o j e c t s  ; t h e  development of wholly i n t e g r a t e d  s p a c e c r a f t  , ranging frcim 
systems engineer ing  t o  development, i n t e g r a t i o n ,  and t e s t i n g ;  the devc lopment 
and ope ra t ion  oE s a t e l l i t e  t r a c k i n g  networks; d a t a  a c q u i s i t i o n  and anzrlysis; 
and s c i e n t i f i c  research  t o  inc lude  both t h e o r e t i c a l  s t u d i e s  and t h e  d tve lop-  
ment of many s i q n i f i c a n t  s c i e n t i f i c  experiments flown i n  sa te l l i t es .  

Although the  ma jo r i ty  of Goddard Space F l i g h t  Center ' s  personnel ai'e a t  
t h e  Greenbelt  s i t e ,  o t h e r  personnel are l o c a t e d  a t  t h e  Goddard I n s t i t i i t e  f o r  
Space S tud ie s  i n  N e w  York C i t y ,  and throughout t h e  world,  managing them opera- 
t i o n  of s a t e l l i t e  t r a c k i n g  and communications network s t a t i o n s .  

Goddard Space F l i g h t  Center is r e spons ib l e  f o r  t h e  management of ccirnmunica- 
t i o n s  and meteoro logica l  s a t e l l i t e  programs, such as t h e  App l i ca t ions  
Technology and Simbus S a t e l l i t e s ;  t h e  management of s c i e n t i f i c  s a t e l l i t e  
p r o j e c t s  t o  inc lude  t h e  Orb i t ing  Geophysical (OGO), Orb i t i ng  So la r  (O!)O), 
and t h e  Orbi t ing  Astronomical (OAO) Observa tor ies  and t h e  Explorer sei3es; 
p r o j e c t  rnana3ement of NASA's Delta launch v e h i c l e ;  management and o p e l a t i o n  
of two wlorldwide t r a c k i n g  and d a t a  a c q u i s i t i o n  networks, t h e  Space Trz-cking 
and Data Acquis f t ion  Network and t h e  Planned Space  F l i g h t  Network; and t h e  
development of the  sounding rocke t  program. 

S igni f  ica:nt achievements of t h e  Goddard Space F l i g h t  Center i n  l968  
included : 

~ - - - - - -  S c i e n t i f i c  S a t e l l i t e s  - Elajor s c i e n t i f i c  sa te l l i tes  s u c c e s s f u l l y  o i ,b i ted  
i n  1968 inc luded:  On0 A2, f o r  u l t r a v i o l e t  (W) sky survey and photomotry of 
b r i g h t e r  o b j e c t s ;  OGO-V f o r  i n t e r d i s c i p l i n a r y  s t u d i e s  i n  p a r t i c l e s  and f i e l d s ; ,  
Explorer 38 (RAE-A) f o r  r a d i o  astronomy; and Explorer 36 (GEOS-11) foi. geodesy 
i n  suppor t  oE tne Nat iona l  Geodetic S a t e l l i t e  Program. The Center a h t o  par- 
t i c i p a t e d  i n  te ( -hnica l  management and launch of HEOS-I f o r  ESRO, t h e  f i rs t  
spacecraft f o r  t h i s  o rgan iza t ion  f o r  i n v e s t i g a t i o n  of t h e  s o l a r  wind :.nd 
cosmic rays .  

I le teoro logica l  and Communications S a t e l l i t e s  - During 1968, Goddartl. Space 
F l i g h t  Center,  on Behalf of t h e  Environmental Science Se rv ices  Adm:fni:;tration,, 
launched two ope ra t iona l  weather sa te l l i t es ,  ESSA V I 1  and V I I I .  One 1 .n t e l sa t  ,, 
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o p e r a t i o n a l  communications s a t e l l i t e  of t h e  Communications S a t e l l i t e  
Corporation, was a l s o  launched by t h i s  Center dur ing  1968. 

-- Sounding?,oclsets ---- - The sounding rocke t  program cons i s t ed  of 175 sc j l . en t i f ic  
rocke t  ltaunChings i n  1968, i nc lud ing  1 7  launches i n  conjunct ion  wi th  f 'o re ign  
s c i e n t i s t s .  

T r a c k k m d  Data A c q u i s i t i o n  - The Goddard-managed Space Tracking and 
Data Acqu i s i t i on  Network provided communications and t r a c k i n g  coveragti f o r  
unmanned s c i e n t i f i c  and a p p l i c a t i o n s  satel l i tes  i n  1968. The Yanned !;pace 
F l i g h t  Network ,xov ided  g loba l  t r a c k i n g  suppor t  f o r  t h e  f i r s t  manned Apollo 
f l i g h t  (.ApolLo 7 ) ,  and support  f o r  t h e  circumlunar manned Apollo f.Lig1it 
(Apollo 8 ) .  

DES C RI P "'N : 

The Goddard Space F l i g h t  Center ,  l o c a t e d  15 m i l e s  n o r t h e a s t  of Wasliimgton, 
D.C.  a t  Greenbelt ,  TZaryland, is s i t u a t e d  on a 554-acre main s i te .  Thi.ee 
a d d i t i o n a l  p l o t ;  of 639 a c r e s  comprise t h e  remote s i te  a r e a  and conta:n t h e  
Goddard Antenna T e s t  Range, t h e  Goddard O p t i c a l  F a c i l i t y ,  t h e  Propu1s:on 
Research F a c i l i t y ,  t h e  ilagnetic: F i e l d s  Component T e s t  F a c i l i t y ,  t h e  Al.t i tude 
Control Test F a c i l i t y ,  and the  Network Tra in ing  and T e s t  F a c i l i t y .  To ta l  
c a p i t a l  investment as of June '30, 1968, under t h e  cognizance of Goddai-d Space 
F l i g h t  Center,  inc luding  t h e  Yanned Space F l i g h t  Network, t h e  Space Ti'acking 
and Data A c q J i s i t i o n  Network, i lpol lo  s h i p s ,  and t h e  Goddard Space F1il;ht 
Center main s i t e  a t  Greenbel t ,  Ilaryland, is  $614,860,000. 

SUMMARY #OF RESOURCES REQUIREMENTS: 

1970 -- 1969 
_I 

1968 - Functions -_-- 
Personnel  ............................ $50,160,000 $57,043,oC1o $()2,513,0(;10 

Travel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,919,000 1,639,000 1,918,0(?10 

Automatic 'clam process ing  ............ 5,951,000 5,426,000 5,385,0(:10 

F a c i l i t i e s  se rv ices . . . . . . . . . . . . . . . . . .  5,7 07 ,000 5 ,19 3,000 5,141 ,0010 

Technical services. . . . . . . . . . . . . . . . . . .  826,000 753,0010 67.5,0(:10 

............. 3,742,000 3,436,000 3,392 ,O(EO Adminis t ra t ive  support . . .  .- 

T o t a l ,  fund requirements ........... $68 305,000 $73,490,002 $J9,024,0(3l - ---_- --L 
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PERSONNEL 

19 70 - 19 69 - 19 68 - 
1. PermanenirPositions by Program: 

Manned - :*ice F l i g h t  

Apol:L1~. 
Spaccz f :Light operations.. ............. 3 

14 
8 
4 

8 
4 

Space !;cience and Applicat ions 

1 , 064 
31 
11 

420 
33 

1 , 334 
103 

10 
445 

33 

Physjtcs and astronol(ly................. 
Lunar and planetary explorat ion.  ...... 
Biosc~Lence. ........................... 
Space appl ica t ions .  ................... 
h u n c h  vehic le procurement ............ 

1,395 
67 
9 

415 
33 

Advance;C.esearch and Technology 

2 
53 
64 

2 
53 
79 

1 
39 
76 

Basic research.. .  ...................... 
Space veh ic l e  systems.................. 
E lec t ronics  systems.................... 
Space pcwer and e l e c t r i c  

propulsion systems. ................... 
Chemical propulsion.................... 

48 
8 

45 
13 

36 
8 

8 LO 833 92 1 Trackingand Data Acquisition............ 

3 3 3 --- T e c h n o 1 . c ~  Utilization................... 

Subl:ot.al, pos i t ions  by program. ...... 2,959 3,02 1 

2 .  I n d i r e c t  Posdtions: -- 
16 

9 42 
433 

,- 

Director  and staff....................... 
Adminisitraitive supporto.................. 
Research and development support. ........ 

16 
846 
42 2 

15 
835 
408 

Subtotal., i n d i r e c t  positions........... 1,284 1,391 1,258 

Total., peima.nent positions................. 4,412 4,243 3,822 
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GODDARD SPACE FLIGHT CENTER 

NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 

ORGANlZAllON AND STAFFING SUMMARY 

69 70 
I I t.cc Id 

GS-f6 

All Other G I  I 2 

2 3 SS-15 
I I GS-14 

- -  
7 7  

Wogc Bawd 
TOTAL 

. .  

STAFFING SUMMARY m 
69 70 - -  I 

- -  
2 2  

W . k d  - - 

- Ercq1.d 3 3  -~ 
GS-I5 . -  

GI-16 
GS-I5 
GI-14 
AI1 Olkr G I  6 6 AIIOth-GS GI-14 5 3 3  5 

T$AL I 2  I 2  

. -  

- -  

MANNED FLIGHT 
ENGINEERING DIVISION 

69 lo 
Excapid - -  
G I 4 6  I 1 -- 
GI-15 5 5 
GS-14 10 I 1  
*I1 omer GS 82 a9 
woP.lbord - . -  
IOTAL p8 I&- 

_ _  

MANNED FLIGHT 
OPERATIONS DIVISION 

69 70 
Exceptrd 
GS-16 I 1  
cs-15 14 14 
GS-14 16 I 8  
AII other GS 94 15s 
Wage Board ~ . -  ~~ 

TOTAL 12s la4 

~~ ~ - -  

- 69 E 
GS-16 I 1  
GI-15 2 2  
GS-14 6 6  
All Other GI 69 73 
Wage Bwrd ~ - 

Excepted - -  

- -  - - ~  

69 70 ~- Excrptd - .  
GI-16 I I .  
GS-15 I 1  11 
GI-14 13 13 
AI1 0th . r  GS 60 7s 
W.gr Bmrd - - - .  

I 1 ASSISTANT DIRKTOR F O R  
SYSTEMS RELlAULlM PLANS STAFF I Excepted 1 

GI-16 
GI-IS 284 285 
GS-I4 541 544 
All Other GS 3137 3234 
W W  Board 210 276 

PERMANENT 
TOTAL 4243 a i 2  

I 

TEST AND EVALUATION 

I I I I 

I 

I I I 
ASSISTANT DICCTOR FOR I ADMINISTRAllON AND I 

MAN AGE M E N T I 

I 
ASSISTANT DIRECTOR FOR 

lECnNOLOGY 

I I 
I ASSISTANT TRACKING DIRECTOR AND FOR I 
I OATA SYSTEMS I 

ASSISTANT DlRKTOR FOR 
PUOJFCTS 

I I 
E r n  

GS-I5 f // 
GS-I4 I 1  
AI1 0th- GS I I 
W s k d  
TZAL 

6 9 7 0  
Erceptd I 1  
GI-16 I 1  
GS-I5 7 7  
GS-I4 a 8  
All Other GS I 2  I 2  
WqgcBoard ~ . .  
TOTAL 29 R 

69 70 
3 3  E"CCPtd 

GS-16 
GS-I5 5 5  
GI-14 5 5  
All Other GS 9 21 
Wage b r d  ~~ - -  
TOTAL 22 3T 

~- 
. -  - .  

Ers.pld 
GS-16 
GI-15 
GI-14 
AI1 0th. GS 51 51 

Y X L -  
I I I 

PROCUREMENT D I V I S I O ~  ADVANCED DEVELOPMENT 
DIVISION I OAO WOJECT NWWS WOJECT DIVISION SUPPORT DIVISION 

- 69 TO 
GS-16 1 1  
GS-15 6 6  
GS-14 17 17 
All Other GS 51 51 
W-p Board ~ ~ 

TOTAL 75 75 

Excepted - -  

- -  

._ 69 3 
Excepted I 1  
GS-16 I 1  
GS-IS 13 13 
GS-14 23 23 
All Other GS 77 69 
Wage Bwrd - 
TOTAL 115 107 

- -  

-. 69 70 

GS-I5 10 10 
GS-I4 12 I 2  
AI1 0th" GS 13 16 
W q e k d  - - 
TOTAL 3 6 5 9  

- -  
I I '  

- 69 - -  
I 1  
7 7  GS-I5 

GS-14 I 2  I 2  
All 0th- GS 6 6 
WOW&.~~  - - -  
TOTAL 26 

23:" 
GS-14 

3 2 %  

I 
ATS WOJECT r - - l  SYSTEMS DlVlSWN I FACILITIES ENGINEERING 

DIVISION II MANNED FLIGHT 
PLANNING AND ANALYSIS 

DIVISION I NASA COMMUNlCATlONS 
DIVISION 

STADAN ENGINEERING 
DIVISION I OGOWOJKT I DIVISION DIVISION 

ATMOSPHERIC A N )  i n m m C * L  STWIES 
UOLOGKAL S T W I E S  

I 7  17 
AI1 Olkr G I  65 63 

E*<.ptd 
GI- I6  
GS-15 
OS-14 

YXL- - a9 - a i  

5 5  
GS-I5 
GS-14 
All 0th- G I  - - 
ww- TOTAL 1; 1; 

23;d 

- 

GS-14 17 17 
Al l  Other GS 71 71 
was.- ~ - 

I TOTAL 5s 95 I 
- -  

GS-14 I3  I3 
All 0th- GS I4 I4 
W q e k d  ~ - 
TOTAL S 3i 1 

FINANCIAL MNAGEMENT 
DIVISION 

MISSION AND IRAJECTORY 
ANALYSIS DNlSlON I DELTA ROJECT I OK) PROJECT I I EXPERIMENTAL FAWCATION 

AND ENGINEERING 

m 

!2 
L- 

I 
N 

m 

GS-16 
GS-IS GS-15 
GI-14 10 10 

TOTAL u 33 
W q e k d  2 - W m ~ . k d  --L 

GI- I5  
GI-14 
AI1 0th- GS 

GS-I5 
GI- I4  
AI1 0th- GS 75 A 
W o g - k d  ~ 

TOTAL 81 e4 

GS-IS 
GS-14 
All Otha GS 64 64 
Wogebmd ~ ~ 

TOTAL 8 6 8 6  

E 
?. 
cr; 1 I MAMGEMENT SIVICES I 

I I AND SUPPLY DIVISION 
I INFORMATION PROCESIING I 

DIVISION 

fxceptcd 
GS-16 

E.?-!? I z;-ghn GS 1;; 1;: I 
1 TOTAL I49 1% I - Wn(lr l h n 4  

1 OPEPATIONAI i A T E L I 1 l E 1  I 
I OFFICE I 

PLANT OPERATIONS AND I MAINTENANCE DIVISION I 
aJ 
M 
% 

(c( 

0 
Y U 

d 
(0 

U 

i - I T K H N I U L  INFORMATION I 
DNlSlON m 

0 

(0 

I 

s 
N 
I m 

m m 
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@ MULTI-PURPOSE BUILDING 

@ MULTI-PURPDSE BUILolwG 

METEOROLOGICAL SYSTEMS 
@ OEVELOPMENT UBORATORY 

MECHANICAL TEST FACILITY AND 

SPACE PROJECTS BUILDING 

RESEARCH PROJECTS LABORATORY 

CENTRAL FLIGHT CONTROL AN0 
@ RANGE OPERATIONS LABORATORY 

8 
0 BOILER HOUSE AN0 ELlCTRlC SUBSTATION @ OUALITV ASSURANCE L A B O ~ T O R ~  

@ INSTALLATION LABORATORY 

0 SPACE SCIENCES LABORATORY 

INSTRUMENT CONSTRUCTION AND @ DATA INTERPRETATION UBORATmy 

AODlTlON TO CEWTWL HEATING 
@ AN0 REFRIGERATION P U N T  

@ NASA SPACE SCIENCE DATA C U T E #  (3, PAYLOAD TESTING FACILITY 

0 SATELLITE SYSTEMS LABORATORY 

0 GATL HOUSE 
. . , 1 ,  I ' I  

6 ENVIRONMENTAL TESTING LABORATORY 

0 APPCIEO SCIENCES LABORATORY 

@ TRACKING AN0 TELEMETRY LABORATORY 

0 SPACECRAFT OPERATIONS FACILITY 

(D LAUNSH PHASE SIMULATOR 

@ OEVELOPMENT OPERATIONS BUlLQlNG 

(D MULTI-PURPOSE BUILDING 

@ MULTI-PURPOSE BUILRING 

@ FIRE PROTECTION A N 0  P R E V E N T I W  
MODIFICATIONS . 17 BLDGS. 

13 
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RESEARCH AND PROGRAM MANAGEKENT 

FISCAL YEAR 1970 ESTIMATES 

WALLOPS STATION 

PI1 S S ION : --- 
Wallops S t a t i o n  is  p r imar i ly  a launch and a e r o n a u t i c a l  test f a c i l i t y  

completely otmed and opera ted  by NASA f o r  t h e  purpose of conduct ing 
s c i e n t i f i c  experiments.  Research a t  Wallops is  devoted t o  ga the r ing  infor -  
mation about t h e  e a r t h ' s  atmosphere and its near-space environment,  and t o  
t h e  f i e l d  of ae ronau t i c s .  

The rocket-borne experiments flown from t h e  Wallops I s l a n d  Range ace 
conceived, and f o r  t h e  most p a r t  designed and b u i l t ,  by s c i e n t i s t s  an11 
engineers  i n  t h e  l a b o r a t o r i e s  and r e sea rch  c e n t e r s  of  NASA, o t h e r  Govlxnment 
agenc ie s ,  c o l l e g e s  and u n i v e r s i t i e s ,  and t h e  worldwide s c i e n t i f i c :  cominunity. 

I n  a d d i t i o n  t o  suppor t ing  t h e  rocket-propel led experiments ,  Wallop:; u s e s  
i ts  f a c i l i t i e s  f o r  many o t h e r  r e sea rch  p r o j e c t s ,  such as  space componmt 
tes ts  u t i l i z i n g  h e l i c o p t e r  o r  a i r c r a f t  d rops ;  slow speed l and ing  techiiiques 
f o r  j e t  a i r c r a f t ;  an t i - sk id  tes ts  on grooved runways; n o i s e  aba tement ;  and 
laser and radar t r ack ing  of a i r c r a f t  and satel l i tes .  A s i z e a b l e  port.l.on of 
Wallops e f f o r t  is devoted t o  NASA's program of i n t e r n a t i o n a l  cooperat.i.on i n  
space r e sea rch .  More than 50 c o u n t r i e s  have s e n t  r e p r e s e n t a t i v e s  t o  observe  
ope ra t ions  and procedures.  Wallops has  a s s i s t e d  1 7  of t h e s e  count r ie : ;  w i th  
t r a i n i n g  of personnel ,  a c t i v a t i o n  of t h e i r  launch sites, o r  launching t h e i r  
experiments.  Another important  element of t h e  Wallops r e sea rch  Frogrztm is  
t h e  four -s tage  Scout v e h i c l e ,  capable  of performing a v a r i e t y  of mi.ss:i.ons, 
inc luding  t h e  launching of small sa te l l i t es ,  h igh  a l t i t u d e  probes ,  ancI 
a tmospheric  r een t ry  tests. Wallops' mission a l s o  inc ludes  management of 
s e v e r a l  NASA sponsored p r o j e c t s ,  such as t h e  Orb i t ing  Frog O t o l i t h  (01'0) 
p r o j e c t  ; t h e  Experimental Inter-American Meteorological  Rocket Networl. 
(EXAMETNET) ; a Bio-Space Technology Tra in ing  Program f o r  b i o s c i e n t i s t s l  ; and 
implementation of remote s i te  launching and t r a c k i n g  f a c i l i t i e s ,  i nc lud ing  
a mobile  ranjT2 E a c i l i t y  t r a n s p o r t a b l e  anyvhere,  and an Arctic launch ~ , i t e  a t  
Poin t  Barrow, A.Laska. 

Wallops personnel  p a r t i c i p a t e  i n  t h e s e  t a s k s  and perform those  engineer ing  
function:; ne(:os:;ary t o  des ign  and e s t a b l i s h  ground f a c i l i t i e s  and i n s t  rumen- 
t a t i o n  systerii; compat ible  wi th  t es t  requirements .  However, t h e  primary 
mission of  Wdlops  S t a t i o n  is t o  p repa re ,  assemble,  and launch experiniental. 
payloads ,  posfit ion them cor rec t . ly  i n  space a t  t he  r i g h t  v e l o c i t y ;  t r a c k  
them; and a c c p i r e  meaningful d a t a .  

I n  t h e  e a r l y  yea r s ,  r e sea rch  a t  Wallops w a s  concent ra ted  on ob ta in ing  
aerodynamic d a t a  a t  t r anson ic  and low supersonic  speeds,  as p a r t  of t h e  
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e f f o r t  t o  p e n e t r a t e  t h e  sound b a r r i e r  of f l i g h t .  Today, t h e  f a c i l i t y  is 
o b t a i n i n g  s c i e n t i f i c  d a t a  about  t h e  atmosphere and t h e  space  environnlent 
u t i l i z i n g  1iXunc:h v e h i c l e s  ranging  i n  s i z e  from t h e  s m a l l  Arcas and HEISP 
meteoro logica l  r o c k e t s  t o  t h e  72-foot Scout w i th  o r b i t a l  c a p a b i l i t y .  Twelve 
s a t e l l i t e s  have been launched t o  d a t e .  
launched more t h a n  7,000 r e s e a r c h  v e h i c l e s  c o n s i s t i n g  of from one t o  seven 
s t a g e s  i n  t 1 i 2  ques t  f o r  s c i e n t i f i c  knowledge. 

S ince  i t s  o r i g i n  i n  1945, Wallops has  

Wallops S t a t i o n ' s  achievements du r ing  1968 inc lude :  t h e  launching of 451 
sounding roc.cel;s, 1 sa te l l i t e ,  2 r e e n t r y  measurements, and 165 tes t  r o c k e t s ;  
conduct ing t?e f o u r t h  annual  Bio-Space Technology Tra in ing  Program; and 
launching t h e  second and t h i r d  i n  a series of f o u r  Gravi ty  Preference  
exper iments ,  !;cout v e h i c l e  launches  inc luded  t h e  Explorer  = V I 1  s a t e l l i t e ,  
Reentry F and I U M  C-B. Seventy f o r e i g n  n a t i o n a l s  r e p r e s e n t i n g  1 5  c o u n t r i e s  
v i s i t e d  t h e  i n s t a l l a t i o n  t o  observe  i ts  o p e r a t i o n s  o r  seek  a s s i s t a n c e  i n  
e s t a b l i s h i n g  a sounding rocke t  f a c i l i t y  of t h e i r  own. 
phase of t h e  OF0 p r o j e c t  has  heen completed. This  p r o j e c t  w i l l  provide d a t a  
on f r o g ' s  ba.lance mechanism under we igh t l e s sness  and r epea ted  a c c e l e r a t i o n  
wh i l e  i n  o r b i t , ,  Seve ra l  a e r o n a u t i c a l  p r o j e c t s  were e i t h e r  i n i t i a t e d  o r  
cont inued ,  m c h  as t h e  a n t i - s k i d  tests on grooved runways, n o i s e  abatement ,  
t h e  G e m h i  V,IS::OL tests, and t h e  p a r a g l i d e r  tests.  A new Fede ra l  J O E  In fo r -  
mation Center  vas opened t o  provide  s e r v i c e  f o r  r e s i d e n t s  of V i r g i n i a ' s  
Eas te rn  Shore who arc r a t h e r  i s o l a t e d  from areas where j o b s  are inore p l e n t i f u l .  

The p re l imina ry  design 

DESCRIPTLOZ:: 

Wallops Stat:ion inc ludes  t h r e e  s e p a r a t e  areas on t h e  A t l a n t i c  c o a s t  of 
V i r g i n i a ' s  eiist:ern shore  : t h e  main base (formerly Chincoteaque Naval A i r  
S t a t i o n ) ,  t h e  kJallops I s l a n d  launching  s i t e  and t h e  Wallops mainland. The 
administ:rati.ve o f f  ices ,  t h e  range c o n t r o l  c e n t e r ,  suppor t  shops (and t h e  main 
t e l eme t ry  b u i l d i n g s  are l o c a t e d  on t h e  main base.  Wallops I s l a n d  is about 
seven m i l e s  s o u t h e a s t  of t h e  main base and is connected t o  t h e  mainland by 
a causeway and b r idge .  The i s l a n d  is about  f i v e  m i l e s  long  and i t s  wides t  
po in t  i s  on1.y one-half m i l e .  Located on t h e  i s l a n d  are rocke t  s t o r a g e  
b u i l d i n g s ,  b:.oc:khouses, assembly shops and t h e  launch sites. The TJallops 
mainland i s  a one-half m i l e  s t r i p  w e s t  of t h e  i s l a n d  and houses the  r ada r  
and o p t i c a l  t r a c k i n g  si tes.  
t r ack ing  s i t x  1.ocated about  50 m i l e s  sou th  of Wallops S t a t i o n .  

An a d d i t i o n a l  Wallops hold ing  is  t h e  Eastvi l le  

Wallops St:at.ion, t o t a l i n g  6,561 acres, c o n s i s t s  of 2,313 acre:; on t h e  main 
base ;  3,,000 a c r e s  on Wallops I s l a n d ,  108 acres on t h e  mainland t r a c k i n g  s i t e  
and 1 ,140  acres of unusuable marsh land .  
of an  a d d i t i o n a l  5 3  acres of government-owned p rope r ty .  The t o t a l  cap i ta l  
investment s s  of June 30, 1968,  i nc lud ing  o f f - s i t e  ho ld ings  w a s  $103,388,000. 

The E a s t v i l l e  t r a c k i n g  s i te  c o n s i s t s  
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SUMMARY OF --- RE:!;OIIRCES REQUIREMENTS : 

FUNDS 

1970 -.- 1969 - 1968 ---- Fun(: t i o n s  - 
Personnel . ,  ........................... $5,168,000 $5,621,000 $5,650,000 

126,000 132,000 136,000 Trave l . , . . . , , , . . . . . . . . . . . . . . . . . . . . . . . . .  

60,000 64,000 67,000 Automatic d a t a  process ing .  ........... 
F a c i l i t i e s  :3ervices. .  ................ 2,399,000 2,300,000 2,281,000 

Technical  s e r v i c e s .  .................. 46,000 70,000 62,000 

Adminis tra1::Lve suppor t  ............... 969,000 833,000 -, 8833,000 

Tota:L, fund requirements .  .......... $8,768,000 $9,020 , 000 j U 2 9 , O O O  - 

PERSONNEL 

1968 -- 1969 1970 - 
1. Permanent P o s i t i o n s  by Program: 

!Space Science and Appl ica t ions  

Physics  and astronomy.. ................ 60 65 65 
7 2 2 Bioscience.  ............................ 

Space a p p l i c a t i o n s  11 11 11 ..................... 
_---_--,.--- Advanced Research c_ and -I--- Technolorn -- 

Space v e h i c l e  sys tems. . . . . . . . . . . . . . . . . .  1 4  1 4  14  
E l e c t r o n i c s  systems. ................... 20 1 5  15  
Human f a c t o r  sys tems. . . . . . . . . . . . . . . . . . .  5 8 8 
Aeir~maut i c a l  v e h i c l e s  .................. 8 11 11 

118 

244 

‘rraclc.Fn!: and Data Acqu i s i t i on . .  .......... - 118 -- 118 - 
- 244 -- ..... 243 Sub to ta l ,  p o s i t i o n s  by program.. - 
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2. 

1970 - 1969 
_I 

1968 - 
Indirect-Positions: 

uirect'or and s t a f f . . . . . . . . . . . . . . . . . . . . . . .  7 7 7 
Administrative s u p p o r t . . . . . . . . . . . . . . . . . . .  103 I06 106 

131 Research and development s u p p o r t . . . . . . . . .  - 141 I_ 131 - 
251 Subtotal,  indirect  pos i t ions  ........... - 

Total ,  pennanent pos i t ions  ................. 494 - 
244 

488 - 
244 - 
488 - 
_I_ 
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I -- 
S'IISFING CHART 

NATIONAL AEIlDNAUTICS AND SPACE ADMINISTRATION 

ORGANIZATION AND STAFFING CHART 

WALUPS STATION 

Excepted 
GS-16 
CS-15 
GS-1 i; 

69 70 
- CY By 
2 2  
1 1  
9 10 
22 25 

A l l  Other (;E 364 3% 
90 83 Wage Board - 

Total Permirent 488 5 8  

DIRECTOR G-T-i 
I CY BY 

Excepted 2 2  
-- - 

E-li 1 2  
A l l  Other CS -4- 2. 
Total Permanent 7 7  

FLIGHT TEST DIVISION 
69 70 
- CY By 

GS-15 3 3 
GS-14 5 5 

Wage board 1 0  ; 
A l l  Other GS 122 132 

Total Permanent 140 140 

I ADMINISTRATIVE MANAGEMENT 
DIVISION 69 70 

- CY By 

GS-15 1 1  
GS-14 1 1  
All Other GS 9 9 9 9  

Total Permanent 101 101 

-I 

RANGE ENGI NE$ RT NG 
DIVISION 69 70 

- C Y  By 

GS-16 1 1  
GS-15 4 5  
GS-14 14 15 
All Other GS 77 7 5  

Total Permanent 96 96 

- C Y  By 
1 1  

GS-1 Ir 1 2  
A l l  Other CS 62 61 
Wage Board 80 - 
Total Permanent 144 144 I 
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WALLOPS STATION LOCATION 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

AMES RESEARCH CENTER - 

EIISSION : 

The programs a t  t h e  Ames Research Center are d i r e c t e d  a t  r e sea rch  and 
development i-11 t h e  areas of a i r c r a f t  and s p a c e c r a f t  technology as w e l l  as 
a p p l i c a t i o n  t o  n a t i o n a l  needs of t h e  new science and technology growing o u t  
of t h e  aerospiace program. I n  c a r r y i n g  o u t  t h i s  miss ion ,  t h e  Center  works 
c l o s e l y  wi th  !:he aerospace  and educa t iona l  communities i n  an e f f o r t  t o  t ake  
f u l l  advantage of t h e  n a t i o n ' s  manpower c a p a b i l i t i e s .  More s p e c i f i c a l l y ,  
Ames Research Center has ,  i n  a d d i t i o n  t o  t h e  t r a d i t i o n a l  r e s e a r c h  miss ion  
i n  t h e  phySi(:iIl s c i e n c e s ,  a major r e sea rch  r e s p o n s i b i l i t y  i n  t h e  l i f e  and 
space s c i e n c e s ,  f l i g h t  p r o j e c t  management r e s p o n s i b i l i t y ,  and t h e  o p e r a t i o n a l  
responsibil i1:y f o r  t h e  NASA Convair 990 a i r c r a f t  t o  conduct a i r b o r n e  s , c i e n t i f  i c 
experiments.  

I n  t h e  cu1::cent and budget y e a r s ,  t h i s  i n s t a l l a t i o n  has  f l i g h t  p r o j e c t  
management r e s p o n s i b i l i t y  f o r  t h e  Pioneer  and B i o s a t e l l i t e  p r o j e c t s .  Pioneer  
provides  sc i tmt I - f i c  obse rva t ions  of phenomena i n  i n t e r p l a n e t a r y  space from an  
unmanned s p a c e c r a f t ,  and t h e  B i o s a t e l l i t e  p r o j e c t  exp lo res  t h e  b i o l o g i c a l  
e f f e c t s  of t h e  space environment on pr imates  and o t h e r  e a r t h  organisms,. 

Research :in t he  phys ica l  s c i ences  inc ludes  s t u d i e s  i n  atmosphere e n  t r y  
and environmental  phys i c s ,  guidance and c o n t r o l  systems,  and a e r o n a u t i c s .  
The work i n  e n t r y  and environmental  phys ics  inc ludes  b a s i c  s t u d i e s  of t h e  
phys ics  of hi.gh--temperature gases  , t h e  s t a b i l i t y  , c o n t r o l  , and perforniance 
of a wide range of s p a c e c r a f t  c o n f i g u r a t i o n s ,  and of materials and s t r u c t u r e s  
f o r  s p a c e c r a f t .  I n  t h e  area of gas  phys i c s ,  p a r t i c u l a r  emphasis is  placed on 
problems a s s o c i a t e d  wi th  f l i g h t  i n t o  e a r t h  and o t h e r  p l a n e t a r y  atmospheres.  
Through this e f f o r t ,  s i g n i f i c a n t  c o n t r i b u t i o n s  have been made t o  t h e  des ign  
of t h e  l1crcui::r , Gemini, and Apollo s p a c e c r a f t  , t h e  des ign  of Mars and Venus 
e n t r y  v e h i c l e s ,  and t h e  des ign  of b a l l i s t i c  missiles. 

The work in guidance and c o n t r o l  systems is broad i n  n a t u r e  and is  a p p l i -  
c a b l e  t o  manned and unmanned s p a c e c r a f t ,  as w e l l  as a i r c r a f t .  Current 
emphasis i n  guidance systems is  d i r e c t e d  mainly a t  c u r r c n t  and follow-on 
manned missioiis I, This  i nc ludes  an i n t e n s i v e  t h e o r e t i c a l  and experimental  
e f f o r t  i n  t h e  areas of midcourse nav iga t ion  and t e rmina l  guidance w i t h  a 
smaller e f f o r :  d i r e c t e d  a t  s t u d i e s  involv ing  l u n a r  approach, l u n a r  l and ing ,  
and rendezvous. The r e sea rch  i n  c o n t r o l  systems i s  d i r e c t e d  a t  examicing 
va r ious  Irechn iques a p p l i c a b l e  t o  unmanned s a t e l l i t e s  and probes and  techniques 
a p p l i c a b l e  t o  v e r t i c a l  and s h o r t  take-of f (V/STOL) a i r c r a f t  , t h e  super s o n i c  
t r a n s p o r t ,  arid rianned s p a c e c r a f t .  
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The research program in aeronautics is directed at fundamental. stuclies in 
aerodynamics, propulsion and operating problems associated with super:;onic 
aircraft with particular emphasis on the supersonic transport, a wide variety 
of V/STOL vehicles, and hypersonic research aircraft. This includes :studies 
of piloting problems with numerous fixed-base, moving-base, and flighil: simu- 
lators. 

Research in the space sciences includes studies in the field of so.lar 
physics, planetary environments, and geophysics. This includes grounc1 based 
and sounding rocket experiments as well as experiments requiring spec ialized 
instruments aboard satellites and space probes. The work covers studies per- 
taining to magnetic fields and plasmas in space, studies to determine the 
composition and structure of planets and of planetary and stellar atmospheres, 
and studies of cratering mechanics in natural materials to aid in undtzrstand- 
ing the structure of lunar surfaces. 

Research in the life sciences is conducted in three major areas: ~(1) basic: 
research in the physiological and behavioral sciences concerned with obtainin:!; 
a basic understanding of the effects of terrestrial and extraterrestrial 
environments and of space flight stresses upon living organisms, incliiding 
man; (2) studies in exobiology oriented towards the prediction, cletecI:ion, 
and study of extraterrestrial Eossils, chemicals, and life forms; and ( 3 )  
research in long-term advanced life support systems and in the human liactors 
aspects of the relationships between man and the machines which will [:ransport. 
and support him during lunar and planetary exploration. 

DESCRIPTION.: 

The Ames Research Center was established in 1940, and is located al: the 
southern end of San Francisco Bay on land contiguous to the U.S. Naval Air 
Station, Moffett Field, California. Its physical plant comprises many 
specialized facilities for aerospace research in the traditional phystcal 
sciences as well as the space sciences and life sciences, all of whicli are 
included in the mission of the Center. These include conventional wiiid 
tunnels, entry-heating simulators, and free-flight ballistic test. facilities 
capable of conducting tests at speeds up to and above earth escape spcied as 
well as laboratories equipped to study solar and geophysical phenomenil, li€e 
synthesis, life detection, and life environmental factors. The Pmes llesearch 
Center occupies about 365 acres of land. Certain other facilities, siich as 
the utilities and airfield runways, are used jointly by NASA and the 1Javy. 
The total capital investment of the Ames Research Center, including work in 
progress and contractor-held facilities, as of June 30, 1968, was. $22O,711,000. 
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SUMMARY OF IU3SOURCES REQUIREMENTS : 
-I_------ 

1968 
--I- Functions - 

Personnel.,......................... $26,872,000 

Travel.. .............................. 731,000 

Automintic data processing.. ......... 1,634,000 

Facilities services. ................ 3,425,000 

Technical services.. ................ 109,000 

Administra1:ise support. ............. 1,010,000 

Total, fiind requirements.. ........ $33,781,000 

PERSONNEL 

1. Permanent: Positions by Propram: 

Manrijzd Spac-e Flight 

Apoll-0. ................................. 
Space flight operations.. ............... 

Spaw Skcience and ApplLcations 

Physics and, astronomy. ................. 
Lunar and planetary exploration..... ... 
Biosc:ience. ............................ 
Spiice applications.. ................... 

---- Advainced Researchnd Technology 

Bad.c: research.. ....................... 
Spiice! vehicle systems.. ................ 
EI.c!ct:ronics systems.................... 
Humiani factor systems.. ................. 
Space power and electric propulsion 

sys:tems... . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aeroniautical vehicles.................. 

Subtotal, direct positions........... 

1969 

$28,426,000 

630,000 

994,000 

2,997,000 

84,000 

905,000 

$34.036,000_ 

- 1970 

$218,358,000 

630,000 

583, OClO 

3,458,000 

84,000 

-I 937,OCg 

!9!4,050 ,OClg - 

- 

-I 

1968 - 

a 
3 

63 
113 
164 
1 

1970 -.- 1969 .- 

7 
3 

60 
107 
156 
1 

7 
3 

5 7  
10 7 
15 3 

:L 

371 355 35.5 
218 207 20.5 
172 163 160 
171 163 1613 

7 5 i5 
353 -.- 353 - 353 - 

1,644 - 1.580 1,562 
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1970 - 1968 -- 1969 - 
2. Indirect  Pos i t ions  : 

Director iind s t a f f . . . . . . . . . . . . . . . . . . . . . . .  50 40 40 
Administrative support.. ................. 318 27 a 271 

76 Research and development support . . . , . . . . .  - - 76 -- 71 

38 7 
I_ 

......... 394 439 -- Subto,ta:L, indirect  p o s i t i o n s . .  - 
T o t a l ,  penument pos i t ions . .  ............... 2,083 1,974, 1.956 -- 
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LEGEND 

FISCAL YEAR 1968 PROJECTS: 
A.  SPACE SCIENCE RESEARCH LABORATORY. 
B. HEATER REPLACEMENT-3.b FOOT WIND TUNNEL. 

FISCAL YEAR 1969 PROJECT: 
C. WATER SUPPLY AND DISTRIBUTION SYSTEM. 







RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

MISSION: 

The mission of the Electronics Research Center is to increase the nation's 
capability hi  space by providing the knowledge and advanced technology needed 
to improve performance and reliability of space and aeronautical electronic 
systems and components. The Center meets this responsibility in two principal 
ways : 

First, the Center organizes, manages, and conducts a comprehensive program 
of basic ancl applied aerospace electronics research to: (a) investigate 
concepts ancl techniques that will provide the technological foundation for 
the development: of electronic equipment of reduced weight, size, power drain, 
and complexity, able to operate for long periods of time in the temperatures, 
radiation, vacuum, and other conditions of aerospace flight environment; (b) 
investigate concepts and techniques, establish performance characteristics, 
test procedures, and specifications for aerospace electronic components and 
techniques that: will make aerospace electronics equipment inherently more 
reliable; and (c) devise new electronic concepts and techniques and prove 
their feasibility both analytically and experimentally, leading to aerospace 
electronic equipment with performance characteristics far beyond those of today. 

Second, the Center provides a focal point for national aerospace electronics 
research, coordinating nationwide research efforts and sponsoring electronics 
research conducted by industry, universities, and private institutions. In 
this capacity, the Center: (a) responds to the needs of specific aerospace 
programs and projects for new electronic techniques, concepts, and devices, 
and helps shlitpe future electronics research to resolve anticipated prlablems 
in these programs; (b) 
on aerospace electronics within NASA and also to industry, universities, and 
other me.mbers of the scientific and engineering community; and ( c )  provides 
to NASA programs and projects aerospace electronic scientists and engfneers 
who are fully knowledgeable in the electronics state-of-the-art. 

distributes knowledge about basic and applied research 

Electronics research being managed and conducted by the Center during FY 
1969 and FY 1970 is largely contracted with industry and universities and is  
focused in the following areas: 

1. Aerospace electronics materials and components. 

2. Guidance and navigation of space vehicles, aircraft, and the s,upporting 
ground based equipment. 

3.  Space vehicle and aircraft control, stabilization and informatLon 
systems. 
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4. 

5 .  

6. 

7. 

8. 

9. 

10. 

Electronics system simulation, analysis, evaluation, and .integration 
in thle fields of guidance, control, navigation, tracking, communication 
and 1 rtst rument at ion. 

Electrical and electronic power conditioning and distribution. 

Rioel ect ronics . 
Space and ground based computers, computing systems, and instrumentation 
eechn.ology . 
Solid. state physics, microwave propagation, microwave communications, 
and transmitting and receiving phenomena. 

Optical communications. 

Astrophysical measurements. 

An in-house research effort is being conducted by the Center staff on those 
tasks offerirtg great promise for aerospace electronics technology and on those 
problems req,uiring first-hand experience on the part of the Center personnel :Ln 
order to contract, monitor, and evaluate related research with industry and 
universities:, 

DESCRIPTION: 

The Elect.ronics Research Center is being constructed on a tract in the 
Kendall Square area of Cambridge, Mass. 
of the center of Boston, Massachusetts, is immediately north of ,the Massachu- 
setts 1nstit.tite: of Technology and one and a half miles from Harvinrd University. 
The tract is: bounded on the north by Binney Street, on the south by Broadway, 
on the east by Third Street, and on the west by the Penn-Central Railroad. 
The total area to be occupied at the Kendall Square site in Cambridge is 24.3 
acres, of which 8 . 8  acres have been acquired. 
as of June 30, 1968, was $20,157,000. 

The site, one and a half miles west 

The total capital investment 

Completion of construction of the initial permanent ERC facilities is; 
scheduled as follows : 

High- RJ- 13 e La bora t o r y - October, 1969 
Audito1::tuai and Office Addition - August, 1969 
Center !Service Building - May, 1969 
Guidancx Laboratory Building - October, 1969 
Optics lAaboratory Building - September, 1969 
Shippin!: and Receiving Facility - August, 1969 
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SUMMARY OF R€Z;OIIRCES REQUIREMENTS: 

FUNDS 

1968 - 1969 - 1970 -.- 

Personnel. ...................... $10,118,000 $11,944,000 $12,843,000 

Travel...., ,,................... 308,000 318,000 351,000 

Automatic d a t a  processing..  .... 1,382,000 1,329,000 1,225,000 

F a c i l i t i e s  services.. .......... 1,668,000 1,786,000 2,375,000 
Technical sx!rvices.. ............. 1,038,000 933,000 823,000 

Administrative! support . .  ......... 838,000 927,000 94 9,000 
-PI- 

Total., fund requirements. .  ..... $15,352,000 $17,237,000 $:L8,566,000 --,- 
--,- 

PERSONNEL 

1970 -.- 1968 1969 - 
1. Permanrs&Positions by Program: 

Space Sc:ience and Applicat ions 

Physics and astronomy.. ................ 3 4 4 
Lururr and p l a n e t a r y  exp lo ra t ion  ........ 1 1 1 
Spaice appl icat ions . . . . . . . . . . . . , . . . . .~ . .  17 19 21 
Launch v e h i c l e  procurement.. ........... 27 30 32 

---- Advanced Research and Technology 

Basyic research.  ........................ 98 106 116 

E lec t ron ic s  systems... . . .  .............. 289 315 341 

Space power and electric 

Space v e h i c l e  systems... . . . . . . .  ........ 4 5 5 

Huniiin f a c t o r  systems.. ................. 1 9  2 1  22 

30 - ................... 26 - propuls ion systems. - 24 

..... 572 527 - !;tibt:otal, p o s i t i o n s  by program.. - 482 - 
2. Indirect: Pos i t i ons :  -- 

1)irec:t:ox: and s t a f f . .  ..................... 23 23 24 
Admirds t:ra t ive  support  ................... 197 199 205 ........ 99 95 92 Kesemch and development support .  - - - 

Subt:ot:al, i n d i r e c t  positions,...,...,., - 312 

To ta l ,  permanent p o s i t i o n s  ................. 7 94 - - 

317 328 

844 - - 900 - - 
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N.A?!@N.AL AERONAUTICS AND SPACE ADMINISTRATION 

GS-15 
GS-14 
ALL OTHER GS 253 259 

ELECTRONICS RESEARCH CENTER 

P 
Cd x 
Y 
rn w 

EXCEPT ED 
GS16 
GS15 77 83 
GS14 101 111 
ALL OTHER 632 672 
WAGE BOARD 2 2 

TOTAL PERM. 844 900 

DIRECTOR 
FY69 MO 

MCEPTED 
GS-16 j 
ALL OTHER GS 12 11 
WAGE BOARD 1 TOTAL 

ASSISTANT OiRECTOR 
FY69 FY 10 

EXCEPT ED 1 1  
GS16 
GS15 2 2  
GS14 1 1  
ALL OTHER GS 3 3  
WAGE BOAR D -- 

TOTAL 7 7  

I 1 1 

DIRECTOR OF RESEARCH 
FY69 FY70 

EXCEPTED 1 1 
GS-16 5 5  
GS-15 34 35 
GS-14 43 45 
A l l  OTHER GS 156 161 
WAGEBOARD 

TOTAL 239 247 

I 
DIRECTOR OF ADVAN. TECHNOLOGY 

FY69 MO 
EXCEPTED 1 1  
GS- 16 3 3  
GS-15 15 17 
GS-14 34 37 
ALLOTHER GS 123 138 
WAGE BOARD - 

TOTAL 176 190 

I 
 DIRECTOR OF TECHNICAL PROGRAMS 

FY69 MO 
EXCEPTED 2 2  
GS-16 3 3  
GS-15 13 15 
GS-14 11 14 
ALL OTHER GS 8 5  100 

WAGE BOARD -- 
TOTAL 114 134 

DIRECTOR OF ADMINISTRATI ON 
FY69 MO 

: : I  EXCEPTED I GS-16 





ELECTRONICS RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 

2 #.iid:!Or!L!!!! 

LOCATION P L A N  4. High Rise LaWIalOrY 

14. Center Serrice Buildw CAMBRIDGE, MASS. \ 51 

I I 1  

1. 
PROPOStD f Y  1910 

COMPUTER/INST RUMENTATION 
RESEARCH LABORATORY 

CENTER SUPPORT FACILITIES m 
A. BLDG. 14 ADDITION 
8. UTILITY TUNNEL ADD. 
C. PARKING AREA 6 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

FLIGHT RESEARCH CENTER 

MISSION : 

The Flight: Research Center, established in 1947, conducts aeronautical and 
space research within and outside the atmosphere. 
on problems o:E  take-off, landing, low-speed flights, supersonic and hypersonic 
flight, and i:e-entry to verify predicted characteristics and to identjfy un- 
expected prolileras in actual flight. 

The work includes effort 

The current and projected programs at this Center include : aeronautical 
projects concerning general aviation and subsonic and supersonic transport 
research; space vehicle systems projects in which the flight behavior of ad- 
vanced re-entry vehicles including M2-F2, HL-10, and X-24A heavy weight 
lifting bodies :is studied; and electronic systems projects such as display, 
guidance, and control in advanced flight missions and improvements on systems 
and sensors used in biomedical monitoring, tracking, and data acquisi1,ion. 

Most important of the facilities and special equipment for conducting pro- 
grams at the Flight Research Center are the aircraft. They range frorii general 
aviation aircraft for handling qualities investigations to supersonic air- 
craft used for various research investigations having application to hoth civil 
and military aviation. Special purpose vehicles such as lifting bodiw, 
variable stability aircraft, or airborne simulators are contractor procured oir 
developed in-house. Specialized laboratory facilities are available I:o 
complement the flight activities with proper preliminary research and testing. 
Simulation equipment is used to guide and assist in the performance 01: pro- 
ductive flight activities. A two-station radar for tracking and data 
acquisition is operated to support the flight activity. 

DESCRIPTION: 

The Flight Research Center, Edwards, California, is 65 air miles northeast 
of Los Ange1e.s. The Center is located at the north end of Edwards Air Force 
Base on 218 acres of land used under a permit from the Department of the Air 
Force. 
Center is adjacent to Rogers Dry Lake, a 55-square-mile area with a cl3mplex 
of runways varying in length from 5 to 11 miles. 

Utilities are provided by the Air Force on a reimbursable basts. The 

The physical plant consists of an office-laboratory building with adjoining 
shops, a fllg;ht maintenance hangar and a calibration hangar, and a high tempera- 
ture loads citlibrations facility. Auxiliary buildings include warehouses, 
an auxiliary power systems building, and a communications building. The main 
station of the two-station radar range operated by the Center is located on 
the third f h o r  of the Office-laboratory building. The total capital invest- 
ment of the ]‘light Research Center, including work in progress and contractor- 
held facilittes, as of June 30, 1968, is $42,819,000. 
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SUMMARY OF RElSOU:RCES -- REQUIREMENTS: 

FUNDS 

Func t ions 1968 

Perso~el....................... $7,228,000 

Travel.......................... 184,000 

Autanatic d,ata processing....... 92 , 000 

Fac i l i t i e s  rervices............. 1,109,000 

Technical slervices. ............. 29,000 

Administrative support.......... 827,000 

Total, fund requirements...... 

PERSONNEL 

1. PermaneatPositions by Program: 

Advanced Research and Technology 

Space vehicle systems................ 
Electronics systems .................. 
Human factor systems ................. 
Aeronautical vehicles................ 

-- T r a c k i s  and Data Acquisition.......... 

Utilization....... .......... 
Subtotal, positions by program....... 

2. Indirect  Positions: 
-I- 

Director and staff.. . . .  ................ 
Administrative support. ................ 

Subtotal, indirect  *p ositions......... 

Total, permanent positions............... 

1969 

$7,589,000 

189,000 

85,000 

1,099,000 

42,000 

6 76,000 

$9,680,000 

1968 - 

68 
20 
4 

325 

36 

1 

454 

- 

11 
101 

112 

566 

- 
- 
= 

1970 

$7,5113,000 

197,000 

-I- 

(ib5,OOO 

1 ,O.!i6,000 

Ai2,OOO 

-I 6.li2,OOO 

a 6  IL  5,000 

1970 - 

64 
20 
4 

306 

35 

1 

430 

- 

11 
93 

104 

534 

- 
- 
- - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ORGANIZATION AND STAFFING CHART 

FLIGHT FU2SEXRCH CENTER 

STKITING SUMMARY 

Exc ep te t l  6 6 
GS-16 6 6 
GS- 15 16 1 7  
GS- 14 33 35 
A l l  O t h w  GS 289 286 

1 8 9  184  Wage Boai-d 
T o t , a l  Pel-manent 539  534 

---- 
C y B y  

- - 

OFFICE OF THE DIRECTOR 

Excepted  
GS-16 1 1 
GS-15 3 3 
GS-14 - - 
A l l  Other GS 7 7 

1 9  
T o t a l  Permanent 3 2  
Wage Board  - 

?- 
RESEARCH DIVISION 

Excepted  
GS-16 4 
GS-15 5 
GS-14 16 1 7  
A l l  Other GS 79 77 
Wage Board 7 

. T o t a l  Permanent 112  112 

---- 
OPERATIONS DIVISION 

CY - By 1 Excepted  2 2 
GS-16 

4 4 
4 4 

A l l  Other GS 1 6  16 
1 1 9  Wage Board  

T o t a l  Permanent 147 1 4 5  
- 12:- -- 

__--___ 

DATA SYSTEM3 D I V I S I O N  

Excepted  - - 
chc,-16 1 1 
GS-15 1 1 
GS-14 8 9 I A l l  O t h e r  GS 1 0 7  106  

--- 
Cy By 

T o t a l  Pernianenl; 152  150 
Wage B3ard 

c 

BIOMEDICAL OFFICE - 
Cy B y  

Excepted  1 1  
GS-16 - - 
GG-15 - - 
G-S-14 1 1  
A11 O t h e r  GS 7 7  

- - - - Wage Board  
T i t a l  Permanent  9 9 - 

cy 
ADMINISTfiATIVE -- 

Except  Ed 
GS-16 - 
GS - 15 3 :3 
GS-14 4 4 
All O t h e r  GS 7 3  7:: 
Wage Board 
T o t a l  Ferntarlent 8 7  8’7 
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FLIGHT RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 

VICINITY MAP 

I-' 

K E Y  P L A N  



* FLIGHT RESEARCH CENTER I I! I 

.... .... ... ._"." .,... " 
4 

1 
Ir . .---.---.. 
a-D LAUUKll lUKl !48UU) 

0 MAIN HANGAR (4802) 
CALIBRATION HANGAR (4801) 

6 AUXILIARY POWER UNIT 
BUILDING X-15 (4830) 
BOILER HOUSE (4805) 

@ PAINT STORAGE SHED (4804) 
@ WAREHOUSE NO 1. NO 2 ,  A.G.E. 

(4 8 0 8) (4 806) 
8 WAREHOUSE NO 3 (4809) 
@TRAILER PARKING 
@ PAINT SPRAY BUILDING (4803) 
0 HIGH TEMPERATURE LOAOS 

CALIBRATION FACILITY (4820) 
8 COMMUNICATION BUILDING 

(4824) 
@ WAREHOUSE NO 4 (4810) 
@ ABLATIVE BUILDING (4821) 
8 SUB-STATION 9A 
0 MAINTENANCE DOCK (4826) 
@ MPS-19 RADAR BLDG (4870) 
0 WAREHOUSE NO5 (4831) 
@ BORESIGHT TOWER (4887) 
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FISCAL YEAR 1970 ESTIMATES 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

LANGLEY RESEARCH CENTER 

MISSION: 

The mission of the Langley Research Center is to provide the advanced 
technology necessary for the development of civil and military aircraft 
having improved performance, utility and safety, and for the furtherance of 
space f 1 Lght programs. 

The Center's aeronautical research program is directed toward general 
aviation, V/STOL, subsonic jet transports, supersonic and hypersonic aircraft 
and uses both ground based and flight techniques. In high speed aerodynamics 
research major emphasis is given to generating, developing and refinirig air- 
craft configurations which maximize flight efficiency at all operating speeds. 
The supercritical wing for subsonic aircraft, and the fixed and variable plan- 
form wings for supersonic flight represent major efforts in this area. In 
the field of ;hypersonic research, work on vehicle configurations, efficient 
integratfon o €  advanced propulsion systems and demonstration of the 
technology fo.r practical hypersonic ramjet aircraft propulsion systems; is 
progressing. 
in detail the basic nature of propulsion system sound generation and propa- 
gation, operating procedures, and the effects of noise on man; and devleloping 
aircraft conftgtiration features to minimize sonic boom effects. 

Current research on aircraft noise alleviation includes studying, 

A substantialt portion of the Center's skills and resources is devoted to 
advancing national space flight programs. 
expose new opportunities for important progress in understanding and using the 
space environment; to evolve systems and operating concepts for achieving 
advanced space mission capabilities; and to assess the effectiveness, tech- 
nical feasibf:tif:y, and resource requirements of alternate approaches. 
is also under way to develop advanced design, construction, and operations 
technology for the optimum definition and successful achievement of national 
space flight goals. 
flight projects a, 

Vigorous research is under way to 

Research 

Langley manages and supports a number of these space 

The respon:sibility for managing the 1973 Mars mission (Viking), a major 
national space effort, has been assigned to the Center. The objectives are 
to obtain scicmt:ific data increasing our knowledge of both the Mars 
atmosphere and surface by means of an orbiter and surface lander. 
emphasis will. be placed on obtaining information relevant to life on the 
planet arid tht? c:apability of the environment to support life. 

Particular 

The Langley Research Center has developed research teams in the technical 
areas of: ae~:odynamics, stability and control, airworthiness, fluid physics, 
flight environments, vehicle loading, structures and structural dynamics, 
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materials, energy conversion, navigation and control, communications, data 
sensing and hiandling, operational problems, crew performance and vehicular 
accommodations, life support, systems integration, flight operations, and 
air-breathing propulsion. 

To support an effective attack on crucial flight problems, the Cenl:er's 
staff has developed and utilizes a unique complex of powerful research tools 
and techniques. These include a wide array of wind tunnel (continuous and 
intermittent) facilities for investigations of fluid flow phenomena and 
configuration characteristics; environmental test facilities for ptef.lLight 
determination of the reaction of flight systems and materials; flight 
simulators for the optimization of vehicle design requirements, and of 
operational techniques for complex manned missions involving navigation, 
rendezvous and dual vehicle maneuvering, extraterrestrial landings an([ 
surface operations; specialized laboratories for the development and cwalua- 
tion of advanced life support systems, guidance and control componentt;, pro- 
pulsion and energy conversion devices, structures and materials, data sensors 
and processing equipment, and comrnunieations elements for future flight 
applications; and powerful analytical computing capabilities. For explora- 
tion and defhition of an actual flight environment, Langley has pioncered in 
flight research using drop-test and free-flight models, rocket-propel3.ed 
flight systems, satellites, and other space vehicles. 

DESCRIPTION: 

The Langley 'Research Center, Hampton, Virginia, is located approxbtately 
100 air miles south of Washington, D.C. The Center occupies 773 acres of 
Government-owned land, divided into two areas by the runway facilities of 
Langley Air 'Force Base. 
NASA and 320 under permit from the Air Force. The East Area comprise:: 23 
acres under ,4ir Force permit. Runways, some utilities, and certain other 
facilities are used jointly by NASA and the Air Force. In addition, there 
are 110 acres O F  NASA-owned land located in the City of Newpart News, Virginia, 
3,277 acres under permit from other Government agencies, and 9 acres under 
lease. 'The 'toti31 acreage presently owned, under permit or leased, is 4,169. 
The total capital investment including fixed assets in progress, and contractor- 
held fact1it:ks at various locations, as of June 30, 1968, was $358,6(18,000. 

The West Area consists of 750 acres, 430 owned by 

SUMMARY OF RlEglJRCES REQUIREMENTS : 

FUNDS 

--A- Func t ions 1968 1969 

Personnel...,............. .... $48,694,000 $51,613,000 

Trave:L... ..................... 1,130,000 1,132,000 

Automixtic data processing.. ... 3,541,000 9Jm, m 

197 0 

$51,9;'4,000 

1 ,l:I2,000 

-.- 

1,141 5,000 
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1970 
-I- 

1969 . -.I_--- Functions 1968 

.............. F a c i l i t L e s  s e r v i c e s  6.373. 000 6.749. 000 6. 554 .. 000 
Technical s e r v i c e s  145. 000 138. 000 138 .. 000 ............... 
Adminis t ra t ive  support  ........... 2.330. 000 2.365. 000 2. 365 .. 000 

.-,- 

Tota l .  fund requirements ....... $62.213. 000 $62.947. 000 $63.308. 000 -- 
PERSONNEL 

1970 -.- 1969 - 1968 . 
1 . Permanergiiositions by Program: 

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

Apol.110 ............................... 1 
Spacx f l i g h t  ope ra t ions  .............. 43 
Advanced missions .................... 2 

Space !Science and Appl ica t ions  

PhysJks and astronomy ................ 62 
Lunau: and p l ane ta ry  exp lo ra t ion  ...... 115 
Bios;c.ie!nce ........................... 4 
Space aippl ica t ions  ................... 17 
Launch v e h i c l e  procurement ........... 49 

.-.. Advanced Research and Technology 

B a s i c :  r esearch  ....................... 275 
Space v e h i c l e  systems ................ 722 
Elec t ron ic s  systems .................. 436 
Human f a c t o r  systems ................. 114 
Space power and e l e c t r i c  
propuls ion systems .................. 29 

Chemical propuls ion .................. 56 
Aeroaaut ica l  v e h i c l e s  ................ 84 6 

TrackigLand Data Acquis i t ion  .......... 28 

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

Sub to ta l .  p o s i t i o n s  by program ....... 2. 804 - 

1 1 
15 12 
2 1 

35 
144 

2 
21 
47 

276 
677 
412 
112 

30 
55 

846 

28 

5 

2.708 

36 
168 

2 
15 
42 

255 
673 
405 
11.1 

27 
5 .  1 

84 15 

2:3 

.!5 
-I- 

2.67.13 
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1.970 
-I- 

1969 - 1968 - 
2. I n d i r e c t  Positions : --- 

................... Directclr and s t a f f . .  22 22 22 
Addinis; trat ive support. 446 428 428 

726 Research and development s u p p o r t . . . . . . .  765 727 
................ 

I,- 

Subtota l ,  i n d i r e c t  p o s i t i o n s . . . . . . . . .  1 ,233  1 , 1 7 7  1 ,176  
-,- 

T o t a l ,  permanent p o s i t i o n s  ............... 4,037 3,885 3,1349 
-.I_ -.- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Oraanization and ztaffina chart  

I LANGLEY RESEARCH CENTER 1 

A P F L I E  M A T l X U L C  AlD PHYSICS 
DIVISION 

@ e  
Zxcepted 3 3  - cS-16 4 4  

Other  GS 142  130 

T o t a l  217 201 

GS-15 l? 17 
GS-14 40 42 

11 11 Wage b a r d  - _  

STAFFING 3 W Y  1- I 1 Total 

Exc rp trli 
GS-16 

G9-14 
lL-a, 

I I Other  GS 

I T o t a l  1 -  Ir 
~ 

I 1 
OFFICE OF A S S I S T m  DIRECTOR 

(GROUP 1) 

Ercep ted  
GC-1: 

OFFICE OF C H I E F ,  bXGINEERING 
AlD TECENICRL SEWICFS 

& P  
GS-16 2 2  
GS-ij i L  

Other  I C  3 %  
m-i; i i  

I DYNAMIC LOAD5 DIVISION 1-21 AXRO-PFXSICS DlVIPInN 

@ n  
Excepted 2 2  
GS-16 4 4  
GS-15 17 18 
GS-14 l a  20 

118 110 

T o t a l  159 154 

- _  Other  GS 

m I l n s r M T i m  S h m / I C &  
DIVISION 

GS 14 I 1  
Other GS i l i z  

T o t a l  7a 78 

SAFETY OPTICE 

Othe r  GS 

T o t a l  

OFFICE OF CHim COUNSEL 

2 2  
2 2  
5 5  

Excepted 
GS-14 
Othe r  GS 

T o t a l  

Excepted 
GS-16 
GS -1 j 
GS-14 25 26 H Other  GS E I r  

FISCAL DIVISION 

GS-14 
Other  GS 

96 86 

F4BRICATION DIVISION 
______ 

STRUCTURE? RESEARCH DIVISION 

6 9 3  

Excepted 2 2  u GS-16 4 4  

ANALYSIS IWD COMPUTATION 
DIVISION 

OFFICE OF PATWT CCfJNSEL 

GS -1 j 

- -  Other  GS 

T o t a l  

TECHNOLOGY DIVISION 

Excepted 

GS-15 13 14 

Other GS '9 76 

GS-16 

GS-14 1" 19 

11 11 Wage Board - -  

VIKING PRWECT OFFICE -1 1 1  
GS-14 2 2  
Othe r  GS 325 322 

ZJDm Wage Board 
Ekcepted 
GS-16 1 GS-15 GS-14 l! l! 1 
Other  GS 133 130 
Wagebard _1 2 

T o t a l  

16 l? 
22 23 
d s n  

GS-15 
GS-lh 
Othe r  GS GS-16 

GS-15 
GS-14 
Other  GS 

GS-16 

Other  GS 1 1  

GS-15 
GS-14 

T o t a l  11 I1 

T o t a l  598 592 
T o t a l  140 135 

(9 T o t a l  85 109 I CFFICE OF PUBLIC AFFAIE 1 FLIGHT YMICLES AND SYSTEMS 
DIVISION 

LO 'q 

G.5-ij 1I 11 
18 18 GS-14 

- -  
Grr ie r  GS & u  i N 

Y"LSpLSY 

GS-16 

GS-14 
Other  GS 194 

1 GS-15 1 1 
wage Eoani 2 22 

T o t a l  248 239 

150 148 T o t a l  GS-16 
GS-lf 
Gs -14 
Othe r  GF 

0 M 

m a I RESOURCES PROGRAMING 
AND CUNTROL O l + F J  

c 
0 

I RFSS-dlCH MODEIS D I V I S I o q  ANT FACILITIEZ 
T o t a l  5 6  

Jn ^^ I "_ - -  

1% e; :I - _  Other  GS 

T o t a l  215 213 
0, W 

c! MEARCH SUPPOW DIVISION i a 
N 

m m m 

% .  IG 
GS-14 2 2  

2 2  
%tal 10: 10: 

Other  GS 11 71 
W w e  Board 

GS-14 3 3  

111114 
Other  GS 228 226 1 Wage Board 

T o t a l  ?a 563 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 

LOCATION PLAN 

u M 

d 

m 
W 

0 

G 

m 

.^ 
N I 

W W 

WEST AREA 

DESCRIFTION F A C I L I W  NQ. 

1146 
1 1 4 7  
1148 
1149 
1150 
1151 
1152 
1153 
1154 
U55 
1158 
1157 
1160 
1161 
11 j1 
11j2 
1134 
llT> 
1 M  
1Ml 
r 4 r  
LV? 
1 M b  
1m 
1'Q-i 
1217 
1212-B 
121) 
1215 
1216 
1 2 1 7  
1?1? 
1219 
1220 
1721 

122) 
122L 
A&, 

1226 
lz?') 
1229-A 
1250 
113 
1252 

125:. 
1235 
12,6 
V Z  
1240 
1241 
1242 
l P 4 j  
1244 
1244-A 
1244-8 
1245 

>**" 
I _ L  

, - - ~  
r , 

-,> 

1 6 - m  TIW~SOMC m 1  

FoRhwLY FwB P U N T  
W FINISHING SXOP 
CATE HOUSE, CbfM 
OaMICAL n4GAzm, CMTA 
R W E C  MACBZINE, CMlYL 
ROCXET I\ssDOLY W I W U f G ,  CKCA 
ROCKET TEST C O m L  BUIIDING, CKl!A 
ROCKET TEST dlrs, CKCA 
FORMWLY ?-INCH s u P m m c  w " E L  
rnmu WACT WIN 
WEST SHOP 
UhRMOLEE 

COlllRoL LINE FACILITX 
m Y  WAREHOUSE 1 

F I I C I L I T I E S  AuntORlzED AND UNDW CONSTRKTION 

A FLIGEI  COlRROL RFS%RCH FACILITY 

C H O P G A S  RADULTION RESO\RCH FACILITY 
D RWLCTIYE CHWCAL DISTRIB5"nON ABEA 
E 

B LIE SVPPORT mmomr WLBoRAlDAr 

V / s I D L  W S I T I O N  R.?SFARCH WIND 'IVIMEL 

FACILITf NQ. DESCRIPTION 

1 2 4 6  
1241-A 
1241-8 
1 2 4 7 - c  
1 2 4 7 - 0  
1 2 4 7 - E  
1 2 4 7 - F  
12474 
1248 
1249 
1251 
1252 
l254 
E 5 5  
1256 
1 2 5 7  
Iaia 
1253 
1260 
1261 
1 2 6 2  
,A? 
-64 
1265 
1266 
!M.2 

1&8 
1261 
1770 
1 2 7 1  
1 2 7 2  
- 7 j  
1 7 7 4  
1275 

1-8 
'21! , e / ,  

1 2 7 7  
12M 
IdUI 
1202 
1285 
12w* 
126 
,>K 

u a l  
12m 
1289 
129 
1 2 9 1  
1292 
I293 
1294 
12% 
l296 
1297 
1298 
1299 

FoRhwLY CAS WARMOIEE DmAHIffi  2 L A B O P "  CE7mF.F 

WEST WING 
COOLING 
F d 5 T  W I N G  
rmpRESSOR BUIIDING 
AMts HIOH-PRLSSURE RUAD SUESTATION SHOCK lUBE 

PWFP SAFElY BUIIDING 
TIMRlwLRy WAREHOUSE 4 
UNITARY PLAN WIND w " E L  
WATER TANK No. 1 
AIMJNITION SlowLGE 1 
Ta(p0TwlY WARMOUSE 6 
9- BY 6 - m  rima1 STRU~~RES "HEL 
IANDIUG UULCG lWLCK 

NORM IANOING ARRISTING LME W C l r  G W  muPaEE.s(" HOUSING 
SOvnl m T I N G  GFAR HOUSING 
IANDING IOAE lWLCR SHOP 
HIGH-SPEEC H D R O O r m W I B  OFFICE AND SHOP 
r F W M I C - H E * m  JET ( P I m  WDEL) 
HIGH-"E.F\1URE MACH 7 JET ( P I I M  MDEL) 
8 - m  H I M - T m m a A R I R E  smCNRES l m m L  
MOFFETI "I^" I"ruaraL".-" Ro1\D SUBSTATION ..lmr.." .IM...I"I" 
DATA RIDUCTION BUILDING 

ROCKET AIOPELIANT TEST W T ,  HPTA 
om sm. HpTli 

~ I m r r C  

CATE HOUSE (HYPDSONIC ~ I C S  TEST ARE*) 

H M T M O  P h ,  HFTA 
OPERATIONS C E L W I C - H E b . ~  CENTER, HliCH HFTA 1 5  JET, H F M  

W A C I  ANT PRaTECTILE TFST VKIT, H F M  
IGNITER A C X m L Y  BUIIDING. HPTA 

."." 1-111.. 
FACILITIE3 M I N l " C E  BUIIDMO 
D r m W I C s  RISWCH rllBoPAmRY 
ROCKET lDloR TEST APPAFARIS 
SHOP AND Iffi5%JMXlXTION FOR 6 0 - m  SPXIXE 
SHOP BUIIDING 
WNAR LlwDING RISFARM F A C I L I W  
STABILIZATION ANT C O m O L  E p m  LABJPAIORI 
W I C E  AWTENNA l F S T  F A C I L I W  Urn bDDITIOII 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 

LOCATION PLAN 

58C 
581 
582 
5 8 2 - A  
gR3 

F O W L Y  A!&lOSPBXIC W I N D  TUNNEL 
THORNELL AYENUE SUBSTATION 
EAST COMPRESSOR BUILDING 
FOI(MERLY LOW-TURBLKENCE PRESSURE TUNNEL 
FORMERLY TRANSONIC BLOWWWN TUNNEL 
MAINENANCE BUILDING 
V P I L I T Y  BUILDING 
FORMERLY 22-INCH TRANSONIC 
S R V i C E  B U I W i H G  2; m f i N i s T F T i m f  BLriiGii;i 

640 8-FOOT TRANSONIC PRESSUPS Tu"E: 
641 &FOOT TRANSONIC TLn"EL 
642 BACK RIVER SUBSTATION 
Mi? m - s c m  TUNNEL ~~ 

FREE-FLIGHT TUNNEL 
20-FooT FREE-SPINNING TUNNEL 

64; 
645 DYNAMIC TUNNEL5 BUILDING 646 
647 EAST SHOP 
648 
650 MATHIS ROAD SUBSTATION 
720 TANK NO. 1 
7 2 0 - A  DYNAMIC MODEL SHOP 

TRANSONIC DYNAMICS " N 3 L  

7 2 0 - B  TANK NO. 2 







RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

LEWIS RESEARCH CENTER 

MISS ION : 

The Lewis Research Center's principal mission is research and deve:Lopment 
in the areas of aircraft and spacecraft propulsion, and power generatton 
systems for spacecraft. 

The Center's emphasis is predominantly research; however, the entiire 
spectrum of activities is undertaken going from basic research to app::tied 
research to development. The scope of research ranges from work on ii:idividua:l. 
components through complete systems. 

Most of the critical areas which limit the performance of engines itnd power 
systems are the subjects of in-house research effort at this Center. Research 
by commercial and university laboratories is also conducted under contracts 
directed by Lewis Research Center personnel. 

Several largle launch vehicle and power generation development programs are 
assigned hem. 
under this Clenter ' s supervision and tentative plans are underway for handling 
the Titan ve'hicle. The SNAP-8 nuclear powered electric generating system and 
SERT (Space Electric Rocket Test) contracts are directed, and there iu also 
considerable sulpporting in-house research effort on these projects. New 
projects in their early phases include the development of a Quiet Engine 
(turbo-fan jet) and improved hydrogen-oxygen burning rocket engines. 

The Centaur, Atlas, and Agena launch vehicle programs are 

Our research and development activities cover many technical fieldzi:. Some 
examples of in,aj~r activity are discussed in the following paragraphs: 

It is expected that engines for future supersonic planes will be of' a 
turbo-fan des€gn incorporating high bypass ratios, high compressor pressure 
ratios and high turbine inlet temperatures. A large part of the research 
effort at Lewis is aimed directly at solving the problems that limit t.he 
development o E  engines for supersonic flight. Among these research efforts 
are: slotted compressor blades to increase pressure ratio per stage, cooled 
turbine blades, high speed bearings, air inlets, exhaust nozzles, comhustor 
configuratioiis, higher energy fuels, and fuel tank fire hazard evaluations. 
A large addition to the Propulsion Systems Laboratory is being built 
full scale engines for supersonic airplanes. 

to test 

The probltrns of the Supersonic Combustion Ramjet engine for hypersonic 
flight speeds up to Mach 7 are being studied in existing facilities, end 
construction of a new facility is underway at Plum Brook to extend the1 effort 
to engines of practical size. 
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At the lover end of the speed scale, the effects of cross flow on ,high 
pressure ratio lift fans for V/STOL aircraft are being investigated in the 
return passage of the 8-by-6-Foot Supersonic Wind Tunnel. 

Contributions to rocket technology continue to flow from Lewis. Relatively 
small scale chemical rockets are used to study the problems of combustion 
instability, fuel-oxidant mixing, regenerative cooling of nozzles, ablative 
nozzles, and nozzle insulating coatings. 

Propellant management systems for Centaur, Saturn S-IV and the Apollo 
Service Module vehicles were studied and their designs were based on data 
obtained in the Lewis Zero Gravity facilities. Current research includes 
studies of in-orbit propellant transfer, propellant re-orientation anli slosh 
dynamics. 

A full-scalle Centaur vehicle will be installed in the Spacecraft Propulsion 
Research Facility early in 1969. 
type tank pressurizing system replacing the current pump system for flaeding 
the propellants to the engine. 

This vehicle will be equipped with ,a proto- 

Electric rockets for deep space propulsion have benefited greatly Erom the 

These buildings contain many large vacuum tanks where 
work in the Edectric Propulsion Research Building and the newer Electric 
Propulsion Laboratory. 
the space environment essential to electric propulsion research i s  approximated. 

Many devices for power generation in space are being studied. The solar 
cell converts sunlight directly into electricity. Batteries and fuel cells 
convert stored chemicals into electricity. For a large and sustained power 
supply, however, an adaptation of the familiar turbine driven generator seems 
oDst practical. To achieve the tremendous weight reduction necessary means 
many years of intensive research and development. Instead of steam, the 
turbines will be driven by liquid metal vapor (Rankine cycle) or by heated 
gas (Brayton cycle). Ttse only way to reject the waste heat is by direct 
radiation to space, so very large radiators will be required. 
speeds will reduce weight ,  but call for new designs of compressors, turbines, 
bearings and electric generators. 
reactor, or the sun's rays concentrated by a large concave mirror. A 20-foot 
flight weight mirror bas been asseatbled at the Lewis Research Center. 

High rotative 

The heat source may be either a nuclear 

Various problems in connection with the development of nuclear power 
systems and nuclear rockets are conducted at Plum Brook. A 60-negawa'tt 
thermal reactor facflity is used to determine the effects of radiation on 
materials, on various electronic, hydraulic, and mechanical control siptems, 
and on items of equipment. 

A 28-million dollar Space Power Facility will be placed in operation at 
Plum Brook wh,ere nuclear powered electric generating systems w i l l  be operated 
under simulated space environment conditions for long periods of time. 



Another type of electric generator and another source of energy are: more 
distant prosipects. 
generate electricity in that coil (magnetohydrodynamics). The success of 
this effort and of related activities depends largely on the development of 
superconducting electric magnets. The Lewis Research Center has been a leader 
in this field, ;and has constructed a magnet with a field of 140,000 gauss over' 
a six-inch bo re. 

A stream of ionized plasma flowing through a coil will 

The perfoinnaiice of propulsion and power generation systems, launch 
vehicles, spacecraft, and practically all hardware is paced by physical 
limitations O E  invailable materials. The Center has maintained a substantial 
materials research effort aimed at raising these limitations and imprclving 
component and system performance. Our activity covers the entire temperature 
range of materials usage going from the cryogenic temperature of liquefied 
gases to the high temperatures encountered in the rocket nozzles of aircraft 
engine combus tors and turbine wheels. 

The mater:tal research includes both fundamental studies of what makes 
materials stirong or weak and the development of new materials. 
corrosion res:Lsl:ant coatings, ultra pure tungsten, and composites made of 
metal whiskeirs, fibers, or sintered granules are among the many producits 
investigated 

"Supex" alloys;, 

DESCRIPTION: 

The Lewis Research Center occupies two sites in north central Ohio. The 
older one was established in 1941 on 200 acres adjacent to the Cleveland 
Municipal Aii:port. The original area has been expanded to 364 acres, of 
which 15 are .Leased from Cleveland for use as a parking lot. Funds falr the 
purchase of 1:lieae 15 acres have been appropriated. Here there are over 90 
buildings, including two large supersonic wind tunnels, two zero-gravity 
research facf:Lif:ies (free-drop shafts, one of which is an underground 
evacuated shaft 477 feet deep in which zero gravity durations of about 10 
seconds are obtained), a large Propulsion Systems Laboratory in which full- 
scale engines are operated under simulated high altitude conditions, three 
rocket laboratories, three materials research buildings, eighteen major space 
simulation facil-ities ranging from four to thirty feet in diameter, a 50-foot 
diameter Space Power Chamber 120 feet long in which altitudes up t o  1C10,OOO 
feet are simu:Lat:ed, an Energy Conversion Laboratory, an Instrument Research 
Laboratory, i i  High Energy Fuels Laboratory, a Chemistry Laboratory, an Engine 
Research Bui3.dirig containing 64 test cells and covering nearly four acres, 
four office t)uil.dings, machine shops and other service buildings. 

A newer site,, established in 1956, is located south of Sandusky, Oh,io, 
about 50 mile!:; vest of Cleveland on land formerly occupied by the Plum Brook 
Ordnance Works. Known as the Plum Brook Station, it occupies 5,981 acres 
owned by the Government. Funds for the purchase of additional land to serve 
as a buffer zone around the present site have been appropriated. 
over 200 buil.dirrgs on this site, 55 built by the NASA and the rest by the 
former tenant:!;. The major facilities include a Reactor Facility, an Altitude 

There are 
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Rocket Test ]Pac:tlity, a Cryogenic Propellant Research Facility, a Heat Transfer 
Facility, a !;pacecraft Dynamics Research Facility, a Rocket Pump Laboratory, 
a Rocket Turbtne Laboratory, a Rocket Turbo-pump Laboratory, a Rocket Systems 
Hydraulic Laboratory, a Fluorine Pump Laboratory and a temporary site for 
testing rockets at sea-level conditions. A Spacecraft Propulsion Research 
Facility is nearing completion to test the ignition and operation of space- 
craft propu1a:Lon systems after a period of soaking in a space environment. 
Also nearing completion is the Space Power Facility for testing full-scale 
nuclear powered electric generating systems. The research programs at Plum 
Brook are unclar the technical direction of personnel located at Cleveland. 
They are conducted at the larger site because of the need for large separa- 
tion distance:; t o  minimize hazards. The total capital investment of the 
Lewis Researc:li Center, including fixed assets in progress and contractor-held 
facilities at: various locations, as of June 30, 1968 was $385,733,000, of 
which $107,90:L,OOO represents facilities located at the Plum Brook Station. 

SUMMARY OF -_- RISSOURCES REQUIREMENTS : 

Func 1::ions ----- 

Personnel .... ,,. ................ 
Travel... ....................... 
Automatic data processing.. ... 
Facilities services. .......... 
Technical :3elxices.. .......... 
Administrative support. ....... 
Total, fimd requirements.. .. 

FUNDS 

1968 

$54,851,000 

954,000 

528,000 

7,840,000 

697,000 

1,352,000 

$66,222,000 

- - 1969 

$58,579,000 

896,000 

335,000 

6,125,000 

645,000 

1,265,000 

$67,845,000 

1970 

$58,Sl84,000 

€196,000 

i! 77,000 

6 , D~53,OOO 

(165,000 

1,186,000 

$68,Cl161,000 

-- 

---- 
PERSONNEL 

1969 1970 -- 1968 - 
1. ---- Permanent Positions by Program: 

- Space Science and Applications 

Space applications .................. 82 82 82 
Launch vehicle procurement.. ........ 239 174 174 
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1968 1969 1970 . 
Advanced .. Research and Technology 

Basic research  ...................... 
Space veh ic l e  systems ............... 
Eleclxonics  systems ................. 
Space power and electric propuls ion 

systems ........................... 
Nuclear rocke ts  ..................... 
Chem:Lca:L prapuls ion ................. 
Aer oasut  i cal veh ic l e s  ............... 

Techno:LIxy U t i l i z a t i o n  ................ ... 

Subt0ta.L. pos i t i ons  by program ...... 
2 . Ind i r ec t  -Posit ions : 

D2recto.r iind s t a f f  .................... 
Adminis t ra t ive support  ................ 
Researkh iind development support  ...... 

Sub t o  ta:L . i n d i r e c t  pos i t  ions ........ 
Tota.1. pirt-miinent pos i t i ons  .............. 

488 453 443 
19 7 193 193 

23 13 13 

882 860 860 
5 1  40 40 

213 205 205 
716 746 756 

7 -.- 7 7 

2. 898 2. 773 2!.. 773 

19 19 19 
538 5 10 510 

893 997 933 

ll., 422 1, 554 1, 462 
-I- . 
.- 

4. 452 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

SPACE NUCLEAR PROPULSION OFFICE 

MISSION : 

The mission of the Space Nuclear Propulsion Office is to provide rocket 
propulsion systems for application to advanced orbital, lunar and planetary 
missions. In the conduct of this role, the primary objective is the develop- 
ment of a nu.c:lear engine (NERVA) through Pre-Flight-Rating-Tests (PFRT) having 
a specific impulse of approximately 825 seconds and a thrust of approximately 
75,000 pounds: (equivalent to a reactor power of about 1,500 megawatts). 

In addition to NERVA development, work includes effort to advance the tech- 
nology of nuclear rocketry, and in particular specific impulse, duration and 
reactor recyc:li.ng capability. 
of vehicle technology, radiation effects studies, and studies to enhance the 
reliability of nuclear rocket components. 

Effort is also directed toward the development 

DESCRIPTION: 

The Nuc1E:ar Rocket program is a joint AEC-NASA undertaking. To ensure an 
integrated program, the Space Nuclear Propulsion Office, established by an 
interagency agreement between NASA and the Atomic Energy Commission, manages 
all aspects of the program. 

The Space Nuclear Propulsion Office consists of a Headquarters office located 
at Germantotni, Maryland, and three field extensions located in Ohio, New Mexico, 
and Nevada. At: the Nevada location, the Nuclear Rocket Development Station 
(NRDS) was estrtblished to provide a site for ground static testing of the 
reactors, engines, and eventually, vehicles associated with nuclear rocket 
development. 

The Nucleiar Rocket Development Station consists of an approximately 78,0001- 
acre site otmecl by the Atomic Energy Commission, approximately 90 miles north- 
west of Las Vegas, Nevada. The total capital investment of NASA-funded 
facilities, :Lnc:luding fixed assets in progress and contractor-held facilities, 
as of June 30, 1968, is $49,852,000. 
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SllMMARY OF RXIWRCES REQUIREMENTS: 

FUNDS 

1970 Func t:l.ons 1968 1969 -I 

Personnel.,,..................... $1,845,000 $1,889,000 $1,815,000 

Travel.......................... 167,000 195,000 185,000 

--- --- -e -  Autamatic d a t a  processing...  .... 
F a c i l i t i e s  services............. --- --- -e- 

Technical s,ervices.............. 10,000 95,000 --- 
-e- --- -e- Adminis t ra t ive support.......... -, 

Total ,  fund requirements...... $2,022,000 $2,179,ooo Q2.!3OP,000 

PERSONNEL 

1. Permanent Pos i t i ons  by Program: 

Advanced Research and Technology 

1968 - 

103 Nuclear  rocket^...................... - 
Sub to ta l ,  p o s i t i o n s  by program..... 103 

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

Direc to r  and staff..................... 
Administrative support................. 

Subto ta l ,  indirect positions......... 

Tota l ,  permanent pos i t i ons .  .............. 

3 
2 - 
5 - 

108 = 

1969 -- 

96 

96 

- 

3 
1 -- 
4 - 

100 = 

1970 - 

95 

95 

- 

3 
1 - 
4 - 
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National Aeronautics and Space Administration 
Organization and S ta f f ing  Chart 
Space Nuclear Propulsion Office 

-.- 
k a c i l i t i e s  & Equip. Branch 

69 70 

Except e d - - 
GS-16 1 1  

. GS-15 - - 
GS - 14 - 

-- - 

- 
A l l  Other GS -,: -,= 
Total  Permanent 1 1 

Staf:Eing Summary - 69 22 

Excepted 3 3  
GS - 16 6 6  
GS-15 23 23 
GS-14 20 22 
A l l  Other GS __ 48 __ 45 

Total Permanent 100 99 

Albuquerque Extension 
-- 69 70 r - 

Excepted - 
GS - 16 - 
GS-15 1. 1 
GS-14 I - 
A l l  Other GS --- - 
Total Permanent 1 1 

Office of the Manager 
- 69 70 

Excepted 2 2  
GS - 16 - - 
GS-15 1 1  
GS - 14 1 1  
A l l  Other GS - 
Total Permanent 4 4 

Cleveland Extension 
09 70 1 -- - 

Excepted I 1 
GS-16 2 2  
GS-1.5 14 14 
GS-14 X5 17  
A l l  Other GS _-_ 130 - 28 

Total  Permanent b2  
62 I 

c-- 

Nevada Extension 

Exc ep t e d 
GS-lb 
GS-15 
GS - 14 4 4 
A l l  Other GS __. -17 - 16 

'rota1 Permanent 24 23 

-.- 
NERVA Branch 

69 !O 

Excepted - 
GS - 16 1. 1 
GS-15 3 3  
GS - 14 - 
A l l  Other GS -i- -,z 
Total Permanent 4 4 

.- ..- 

Advanced Engine Branch 
69 ..E 

Excepted 
GS - 16 I. 1 
GS-15 i! 2 
GS-14 

I. 1 A l l  Other GS ___ __  
Total Permanent 4 4 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1970 ESTIMATES 

NASA HEADQUARTERS 

MISS ION : 

The mission of the National Aeronautics and Space Administration Headquarters 
is to plan and. provide executive direction for the programs authorized by the 
Congress, and to implement the national objectives stated in the National 
Aeronautics arid Space Act of 1958, as amended. The principal statutory func- 
tions are: 

1. To c:on.duct research into, and for the solution of, prob:lems of 
flight, within and outside the earth’s atmosphere and to develop, 
construct, test, and operate aeronautical and space vehlcles 
for research purposes. 

2. To conduct activities required for the exploration of space with 
martried and unmanned vehicles. 

3.  To arrange for participation by the scientific community in 
planning scientific measurements and observations to be made 
through use of aeronautical and space vehicles, and eonduct or 
arrmge for the conduct of such measurements and observatiom. 

4 .  To provide for the widest practicable and appropriate disseniina- 
tion of information concerning its activities and the resu1t.s 
thareof . 

The fol1ow:ing offices at Headquarters assist management in carryinf! out the 
technical aspects of this mission: 

Office of lvlaiined Space Flight - Responsible for all NASA activities 
directly invo-Ging manned space flight missions. Programs include : 

Apollo - To provide a broad national capability for manned space:! 
exploration, including earth orbital, lunar orbital, and lunar 
surface operations, and to achieve the specific objective of 
manned lunar landing and return within this decade; 

Space ‘Flight Operations - To expand the participation and capa- 
bilities of men in scientific, technological and applied obser- 
vations in space through earth orbital flights of increasing 
duration ,and complexity, initially using Saturn IB launch vehicles, 
modifiled .Apollo spacecraft, the Saturn I Workshop, and the Apo1:l.o 
Telescope Mount and progressing to an orbital space station. 



AdvancegUE;[issions - To plan a broad program of explorations which 
will achieve and maintain a position of space leadership for the 
United Stakes. 

The Office! of Manned Space Flight has launch responsibility for all major 
manned and urtmlartned missions utilizing the three installations primarily con- 
cerned with the manned space flight programs. These installations are: the 
George C. Manrhatll Space Flight Center, including Mississippi Test Facility, 
Michoud Assembly Facility, and Slidell where a computer facility is located; 
the Manned Spacecraft Center, including NASA activities at the White Sands Test 
Facility; and the John F. Kennedy Space Center, NASA, including NASA activities 
at the Eastern and Western Test Ranges. 

Office ofJ&tce Science and Applications - Responsible for the NASA auto- 
mated space KLight program directed toward scientific investigations of the 
earth, moon, sun, planets, and interplanetary space utilizing ground based, 
airborne, and space techniques such as sounding rockets, earth satellites, and 
deep space probes; for scientific experiments to be conducted by man in space 
and for assiating in the selection and training of astronaut-scientist,s; for 
the research and development of space flight applications in such areas as 
meteorology, comnications, navigation, geodesy, and earth resources surveys, 
and for the support of operational systems using these developments; and for 
the developmtmit., procurement and use of light and medium class launch vehicles;, 
such as Centmr.. 

The Office of Space Science and Applications has an overall institutional 
responsibility for those NASA installations primarily involved in space science 
and app1icat:Lons programs. 
Station, the Jet Propulsion Laboratory (a Government-owned facility operated 
for NASA by the California Institute of Technology), and the NASA Pasadena 
Office, a coinpoiient field activity of Headquarters. 

These are the Goddard Space Flight Center,, Wallops; 

Office of,@vanced Research and TechnologZ - Responsible for the pl.anning, 
direction, execution, evaluation, documentation, and dissemination of the 
results of all :NASA research and technology programs which are conducted 
primarily to demonstrate the feasibility of a concept, structure, component, 
or system which may have general application to the nation's aeronautkal 
and space objectives. 
total program of supporting research and technology related to carrying out 
the specific flight missions in order to avoid unnecessary duplication and 
to insure an integrated and balanced agency research program. 

This office is also responsible for coordjnatirig NASA's; 

In addition, this office has over-all institutional responsibility for the 
research centers primarily involved in carrying out NASA's advanced research 
programs. These installations are : the Ames Research Center, the Electronics 
Research Center, the Flight Research Center, the Langley Research CenXer, the 
Lewis Research Center, and the Space Nuclear Propulsion Office. 



Office of --- Tracking and Data Acquisition - Responsible for the development, 
implementation,, and operation of tracking, data acquisition, communications, 
and data processing facilities, systems, and services required for NASA flight 
missions. This; office is also responsible for agency-wide coordination of the 
management clfi automatic data processing systems and services. 
this office provides for centralized planning and systems management for the 
administrative communications at NASA installations. 

In addition, 

The NASA Pasadena Office - Pasadena, California, is a component field 
activity of the. NASA Headquarters Office of Space Science and Applications. 
Its responsibilities are to negotiate and administer NASA contracts with the 
California Institute of Technology for the operation of the Jet Propulsion 
Laboratory; provide patent and technology utilization services as they relate 
to prime and subcontracts at the Jet Propulsion Laboratory; and perform such 
additional procurement, contract administration, public affairs, communications, 
financial management, and other functions as may be assigned by the Associate 
Administrator, for Space Science and Applications. 

DESCRIPTX: 

The NASA Headquarters is located at 400 Maryland Avenue, S.W., Washington, 
D.C., and also occupies other buildings in the District of Columbia and near- 
by Virginia. Except for some office space leased in the District of IColumbia 
and a storage area in Virginia, personnel occupy Government-owned buildings. 
The NASA Pasadena Office is physically located at the Jet Propulsion 
Laboratory in Pasadena, California. 

SUMMARY OF R_E:EURCES REQUIREMENTS : 

Functions 
---I_ 

Personnel..................... 

Travel............,........... 

Automatic data processing ..... 
Facilities services........... 

Technical services............ 

Administrative support........ 

Total, fund requirements .... 

FUNDS 

1968 

$36,149,000 

2,236,000 

1,351,000 

787,000 

12,389,000 

5,151,000 

$58,063,000 

- 1969 

$38,178,000 

2,625,000 

1,302,000 

658,000 

11,581,000 

5,455,000 

$59,799,000 

__. 1'370 

!j38,0 24,000 

2,6 25,000 

1,3 77,000 

6158,000 

11,5di3,000 

5,51jO,OOO 

$59,797,000 

-- 

-- 
-- -- 
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PERSONNEL 

1970 -,- 1969 - 1968 - 
1. PermanentPos i t ions  by Program: 

Manned-%ace F l i g h t  

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

Space Science and Applicat ions 

Physics and astronomy................. 
Lunar and p lane tary  explora t ion  ....... 
Bioscience............................ 
Space app l i ca t ions  .................... 
Launch vehic le  procurement............ 

Advanced -- Research and Technology 

Basic research... . . . . . . . . . . . . . . . . . . . . .  
Space veh ic l e  systems................. 
E lec t ronics  systems....,.............. 
Human faactor  systems .................. 
Space power and electric 
pro,pul.sion systems... . . . . . . . . . . . . . . . .  

Chemical propulsion. .................. 
Aeronaut ical  vehicles.Oo....o......... 

Univer g E y  A f f a i r s  

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

Trackinkand Data Acquisit ion. . .  ........ 
Techno.Lly Uti l izat ion. . . . . . . . . . . . . . . . . .  

Subto ta l ,  pos i t i ons  by program........ 

2. Ind i rec t -Pos i t ions  : 

Direc tor  and s ta f f . . . . . . . . . . . . . . . . . . . . . .  
Admini,strative support . . . . . . . . . .  ........ 
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RESEARCH AND PROGRAM MANAGEMENT TYPE COSTS 

FISCAL YEAR 1970 ESTIMATES 

JET PROPULSION LABORATORY 

The Jet Propulsion Laboratory (JPL) is a Government-owned facility managed 
and operated by the California Institute of Technology under a contract with 
NASA. The ccjst of operating the Laboratory is funded-from the Research and 
Development appropriation, except for the lease of administrative aircraft and 
the purchase of passenger motor vehicles. These costs are funded from the 
Research and I’rogram Management appropriation and are included in the NASA 
Headquarters budget presentation. The Research and Program Management type 
costs are presented for information only and are not a part of the NASA 
Research and Program Management budget. 

MISSION: 

The Jet Propulsion Laboratory performs a variety of engineering, scientific 
and management: missions including : 

1. Project management of complete automated spacecraft systems for lunar 
arid pl-imetary exploration. 

2.  0perat:ton of the Deep Space Network including tracking and data. 
acquia;:Ltion activities required by lunar and planetary flights , as 
well ii:j backup to the Manned Space Flight Network. 

3 .  A cont::tnuing program of supporting research and technology. 

Specific examples of the Jet Propulsion Laboratory’s activity in these 
areas are: 

LunarExp:Loration --- - The final Surveyor mission was successfully completed 
in 1968. The Surveyor soft-landers have sampled and analyzed the lunar sur- 
face and estah1:Lshed that its weight bearing capacity will permit a safe land- 
ing by Apollo astronauts. The highly successful Surveyors returned thousands 
of pictures o E  the lunar landscape as well as significant engineering and 
scientific data. 
spacecraft wi13 designed and built by Hughes Aircraft Company with the Labora- 
tory providin,S management and technical guidance. The Jet Propulsion Laboratory 
conducted the mission operations from the Space Flight Operations Fad lity, 
and was sespoas:Lble for data evaluation. 

Under a contract with the Jet Propulsion Laboratory, the 

Planetary 9)loration - The Mariner series of automated spacecraft, our 
primary vehidle for planetary exploration, was designed at the Jet Prcilpulsion 
Laboratory. ‘The Laboratory has been responsible for the project manap,ement 
of all Mariner missions including the integration, assembly, and testjng of 
the spacecraft. Mariner I1 accomplished the first successful flyby of Venus 
in 1962, and in 1965, Mariner IV photographed the surface of Mars as J t  passed 
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w i t h i n  6,200 m i l e s  of t h e  p l a n e t ’ s  su r f ace .  
1967 and fowc months la ter  passed w i t h i n  2,131 m i l e s  of Venus providing 
information on t h e  atmospheric composition of t h e  p l ane t  and o t h e r  s c i e n t i f i c  
da t a .  ‘ h o  Mariner missions which w i l l  f l y  by Mars are scheduled f o r  launch 
e a r l y  i n  1960. Also a d d i t i o n a l  Mariner missions are planned f o r  1971 and 
1973. 

Mariner V w a s  launched j n  June 

Supporting Research and Technology - The Jet Propuls ion Laboratory main- 
t a i n s  a s t rong  program of support ing r e sea rch  and technology, and advanced 
development., Much of t h e  knowledge gained from a c t i v e  r e sea rch  i n  such areas 
as f l u i d  physics ,  e l ec t rophys ic s ,  materials, appl ied mathematics, ancl guidance 
and c o n t r o l  i K L 1  be appl ied t o  f u t u r e  problems i n  space exp lo ra t ion .  

Another ;xt:Lvity of considerable  importance is  t h e  development ancl fabricaL- 
t i o n  of scic:iit:Lfic experiments t o  be  flown on v e h i c l e s  o t h e r  than Jet Propul-. 
s i o n  Laboratory s p a c e c r a f t  . These include h igh -a l t i t ude  bal loons,  Aerobee 
rocke t s ,  NASA a i r c r a f t ,  and e a r t h  o r b i t e r s .  The s c i e n t i f i c  teams in\lolved i n  
these  exper:Llnents f r equen t ly  include f a c u l t y  members of v a r i o u s  u n i v e r s i t i e s  
and staEf mt?inbers from NASA f i e l d  i n s t a l l a t i o n s .  

Tracking .anti Data Acquis i t ion - The Jet Propulsion Laboratory mana.ges the  
operat ion o:ETie worldwide Deepspace  Network. 
comprised o:E t h e  Space F l i g h t  Operations F a c i l i t y  i n  Pasadena as well.. as trac:k- 
i ng  and datiz a c q u i s i t i o n  s t a t i o n s  loca t ed  i n  C a l i f o r n i a ,  Spain, South Af r i ca  
and A u s t r a l i a .  The Space F l i g h t  Operations F a c i l i t y  is t h e  c e n t r a l  communica- 
t i o n s  and c o n t r o l  f a c i l i t y  f o r  t h e  conduct of f l i g h t  missions.  The 1:leep Space 
Network provides support  not  only t o  Jet Propulsion Laboratory managed f l igh t :  
rniss iom, bu t  i3lso f o r  p r o j e c t s  such as Lunar O r b i t e r  and Pioneer which are 
managed by o t h e r  NASA f i e l d  i n s t a l l a t i o n s .  

The Deep Space Network is  

DESCRIPTION : 

The .Jet :Propulsion Laboratory is  loca ted  i n  
mately 20 m i l e : ;  no r th  of downtown Los Angeles. 
l oca t ed  a t  Goldstone, C a l i f o r n i a  ( t r ack ing  and 

Pasadena, Cal iTornia ,  approxi- 
Subsidiary f a c i l  i t  iesii are 

d a t a  a c q u i s i t i o n ) ,  Edwards 
A i r  Force Base, Muroc, C a l i f o r n i a  ( s o l i d  p r o p e l l a n t  formulation and t e s t i n g ) , ,  
and Table Mountain, C a l i f o r n i a  (open a i r  t e s t i n g  and astronomy). 

A t  Pasadena, t h e  Laboratory occupies 175.9 acres of land O E  which 145.9 
a c r e s  are owned by NASA and 30 acres are l eased .  A t  Goldstone, faci: l . i t ies 
are loca ted  on land occupied under permit from the  Army. A t  Edwards A i r  Force 
Base, f a c i l i t i e s  are loca ted  on land occupied under permit from the  liir Force. 
The f a c i l i t i e s  a t  Table Xountain are loca ted  on land occupied under 1 , e r m i t  
from t h e  Fores t  Service of t he  Department of Agricul ture .  The capitztl  invest-  
ment of t he  Jet Propulsion Laboratory, including the  Deep Space Network and 
contractor-held f a c i l i t i e s ,  as of June 30, 1968, was $182,975,000. 
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SUMMARY OF EIESOURC ES REQU IREMENT S : 

FUNDS 

Functions 1968 1969 1970 - --_- 
Personne:L . . . . . . . . . . . . . . . . . . . . .  $60,255,000 $60,140,000 $65,697,000 

Travel. .  .... ,, .................. 2,223,000 2,121,000 2,018,000 

Automatic d a t a  processing. .  ... 5,437,000 3,495,000 4 ,, 136,000 

F a c i . l i t i e  s services. .......... 5,011,000 4,641,000 5 ,, 129,000 

Technica:L se rv ices . .  .......... 920,000 702,000 750,000 

Administrat:Lve support . .  ...... 2,419,000 2,218,000 -- 2,351,000 

To ta l ,  Eund requirements .... $76,265,000 $73,317,000 $80,081,000 - 

PERSONNEL 

1968 1969 -- 19 70 

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

819 946 881 
344 368 326 

797 7 18 745 
508 556 

Subto ta l ,  p o s i t i o n s  by program........ 2,490 2,389 2,615 

1,601 1,755 

3 990 4,370 

Lunar and p l ane ta ry  exp lo ra t ion  ......... 
TrackLng and d a t a  a c q u i s i t i o n  ........... 
Supporting research  and technology ...... 
Research and development se rv i ces . . . . . . .  486 -- 

2. --- I n d i r e c t  p o s i t i o n s  1,660 -- 
Tota l ,  permanent p o s i t i o n s  4,150 1-= 

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