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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

GENERAL STATEMENT 

The Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  w a s  e s t a b l i s h e d  on 
October 1, 1958, pursuant  to the  Nat ional  Aeronaut ics  and Space A c t  of 1958, 
approved on J u l y  29, 1958. The A c t  s tates t h a t  the  po l i cy  and purpose of t he  
United S t a t e s  a c t i v i t i e s  i n  space w i l l  be:  t o  conduct space and aeron , tu t ica l  
a c t i v i t i e s  for  peaceful  purposes f o r  t he  b e n e f i t  of a l l  mankind. Thest: 
a c t i v i t i e s  shculd c o n t r i b u t e  m a t e r i a l l y  t o :  the expansion of human knowledge 
i n  the  atmospt.ere and space;  the  improvement and use fu lness  of  aeronau1:ical 
and space v e h i c l e s ;  t he  development and ope ra t ion  of space v e h i c l e s  ; tne  
establ ishment  of long range s t u d i e s ,  the  p re se rva t ion  of United Sfrates leader -  
s h i p  i n  aerona.utics and space technology and u t i l i z a t i o n ;  t he  diss;emination 
of p e r t i n e n t  information gained i n  the  program t o  c i v i l  and m i l i t a r y  agencies ;  
t he  coopera t ion  wi th  o t h e r  na t ions  i n  ae ronau t i c s  and space a c t i v i t y  pursuant  
t o  peaceful  i n t e r e s t s ;  and the  e f f e c t i v e  u t i l i z a t i o n  of s c i e n t i f i c  and 
engineer ing t a l e n t s  and f a c i l i t i e s  of  the na t ion .  

A t o t a l  program of $5,110,000,000 i s  reques ted , to  be f inanced b y  
$5,050,000,000 new o b l i g a t i o n a l  a u t h o r i t y  and $60,000,000 of  p r i o r  year 
funds,  t o  maintain e f f o r t  i n  c u r r e n t  programs a t  a l e v e l  deemed important 
t o  the  maintenance of the  United S t a t e s  world p o s i t i o n  i n  space and 
ae ronau t i c s .  

The indus t r ia .1  camnunity, under c o n t r a c t s  wi th  the  NASA, w i l l  cont inue t o  

S p e c i f i c  elements of t h e  a c t i v i t y  w i l l  cont inue t o  be pinsued 
c a r r y  forward t h e  prime des ign ,  development and f a b r i c a t i o n  e f f o r t  of the 
NASA program, 
w i t h i n  NASA i n s t a l l a t i o n s ,  o the r  government agencies ,  u n i v e r s i t i e s  and 
research  cont.rac:tors which have t h e  necessary l e v e l  of e x p e r t i s e  :In s p e c i a l  
areas of engineer ing  and sc ience .  
w i t h i n  the  fo:llcwing ca t egor i e s  : 

The major elements of t h e  program f a l l  

MANNER SPACE-FLIGHT: 
f o r  peacefu l  manned space  opera t ions  and t h e  u t i l i z a t i o n  of t h a t  
c a p a b i l i t y  f o r  e a r t h  o r b i t  and lunar  missions.  

A program f o r  t h e  development of a c a p a b i l i t y  

SPACE SCIEINJZ AND APPLICATIONS: 
d i r e c t e d  trwixrd s c i e n t i f i c  i n v e s t i g a t i o n s  of t h e  e a r t h ,  moon, sun ,  
p l a n e t s ,  stars and i n t e r p l a n e t a r y  space; and the  development of 
technology and s p a c e c r a f t  systems which can b e  u t i l i z e d  for meteor., 
ology , communications and geode t i c  observa t ions .  

An unmanned space f l i g h t  program 

ADVANCED RES;EARCH AND TECHNOLOGY: 
t h e  fundamental knowledge and the  technologica l  base  f o r  f u t u r e  

An e f f o r t  requi red  t o  provide 

ae ronau t i c s  .and space programs. 

TRACKING A N D  DATA ACQUISITION: 
support  t h e  NASA manned and unmanned f l i g h t  programs. 

The world wide a c t i v i t y  requii-ed t o  

S;D v i  



Detailed justification of the FY 1968 budget estimate for the total  program 
of $5,110,000,000 is  provided i n  the following three volumes : 

Volume 

I1 Research and Development 
I11 Construction of Faci l i t ies  

I V  Administrative Operations 

TOTAL 

Amount 

$4,384,500,000 
54,200,000 

671,300,000 

$5,110,000,000* 

* Includes $60,000,000 of prior year funds applied to FY 1968 program. 

SD V i i  
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A BILL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

To autLhorize appropriations to the National Aeronautics and 
Space Administration, for research and development, con- 
struction of facilities, and administrative operatjons, 
and for other purposes. 

Be it enacted by the Senate and House of Represent?.tives -_I 

of the United States of America in Conqress assembled, That 
_c-- 

-I- - 
there is hereby authorized to be appropriated to the National 

Aeronautics and Space Administration the sum of $5,05~,000,000, 

as fo:llclws: 

(a) For "Research and development,'' for the followins 

programs: : 

(1) Apollo, $2,546,500,000: 

(2) Apollo applications,-$454,700,000; 

( 3 )  Advanced missions, $8,000,000: 

(4) Physics and Astronomy, $147,500,000: 

(5) Lunar and planetary exploration, $142,00(1,000; 

( 6 1 Voyager, $71,500,000 : 

(7) Bioscience, $44,330,000; 

( 8 )  Space applications, $104,200,000: 

(9) Launch vehicle procurement, $165,100,000! 

(10) Space vehicle systems, Q37,000,000; 

(11) Electronics systems', $40,200,000; 

SD x 



1 (12) Human factor systems, $21,000,000: 

2 (13) Basic research, $23,500,000; 

3 (14) Space power and electric propulsion 

4 systems, $45,000,000; 

5 (15) Nuclear rockets, $46,500,000; 

6 (16) Chemical propulsion, $38,000,000; 

7 (17) Aeronautics, $66,800,000; 

8 (18) Trackinq and data acquisition, $297,700,000; 

9 (19) Sustaining university proqram, $20,000,000; 

10 (20) Technology utilization, $5,000,000. 

11 (b) For "Construction of facilities, 'I including land 

12 acquisitions, as follows: 

13 (1) Ames Research Center, Moffett Field, 

14 California, $5,365,000; 

15 (2) Electronics Research Center, Cambridqe, 

16 Massachusetts, $ G , 2 2 Q p C 0 0 -  

17 (3) Goddard Space Flight Centor, Greenbelt, 

18 Maryland, $565,000; 

19 (4) Jet  Propulsion Laboratory, Pasadena, 

20 California, $3,125,000: 

21 (5) John F. Kennedy Space Center, NASA, 

22 Kennedy Space Center, Florida, $24,885,000: 

23 (6) Lewis Research Center, Cleveland and 

24 Sandusky, Ohio, $2,115,000; 

25 (7) Manned Spacecraft Center, Houston, Texas, 

26 $2,425,000; 

SD xi 
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26  

George C. Marshall Space Flight Center, 

Huntsville, Alabama, $870,000; 

Michoud Assembly Facility, New Orleans anll 

SlideI1, Louisiana, $2,010,000; 

Wallops Station, Wallops Island, Virginia, 

$740,000; 

Various locations, $2,880,000; 

Facj lity planning and design not otherwise! 

provided for, $3,000,000. 

"Administrative operations," $671,300,000,, 

(d) Appropriations for "Research and development" may 

be used (1) for any items of a capital nature (other than 

acquis;.ition of land) which may be required for  the performance 

of research and development contracts and (2) for qraiits to 

nonprofit institutions of higher education, or to nonprofit 

organj- zations whose primary purpose is the conduct of scienti- 

f i c  research, for purchase or construction of add.itio:iial 

research facilities; and title to such facilities shall be 

vested in t.he United States unless the Administrator jetermines 

that t h e  national proqram of aeronautical and space activities 

will lxst be served by vesting title in any such 'grantee 

institution or orqanization. Each such grant shall be made 

under such condftions as the Administrator shall determine to 

he reqtlired to insure that the United States will receive 

therefrom benefit adequate to justify the makinq o f  that grant. 

None of the  funds appropriated for "Research and developmenl:." 

SD xii 
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pursuant to this Act may be used for construction of any major 

facility, the estimated cost of which, includincr collateral 

equipment, exceeds $250,000, unless the Administrator or his 

designee has notified the Speaker o f  the House of Repressenta- 

tives and the President of the Senate and the Committee on 

Science and Astronautics of the House of Representatives and 

&he Committee on Aeronautical and Space Sciences of the Senate 

of the nature, location, and estimated cost OF such facility. 

(e) When so specified in an appropriation Act, (1) any 

amount appropriated for "Research and development" or for 

"Construction of facilities" may remain available without 

fiscal year limitatib'n, and (2) maintenance and operation 

of facilities, and support services contracts may be 

entered into under the "Administrative operations" appro- 

priation for periods not in excess of twelve months 

beainninq at any time during the fiscal year. 

(f) Appropriations made pursuant to subsection l(c) 

nay be used, but not to exceed $35,000, for  scientific 

consultations or extraordinary expenses upon the approval 

or authority of the Administrator and his deterpination 

shall be final and conclusive upon the accountinq officers 

of the Government. 

(9) P;o part of the funds appropriated pursuant to 

subsection l(c) for maintenance, repairs, altcrations, and 

SD x i i i  
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1 6  
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18 
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2 1  
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2 4  

minor c o n s t r u c t i o n  s h a l l  be  usCd fo r  t h e  c o n s t r u c t i o r j  of any 

new f a c i i l i t y  t h e  e s t i m a t e d  cost  of which,  i n c l u d i n a  c 'ol-  

lateral equipment ,  exceeds  $100,000.  

Sec!. 2 .  A u t h o r i z a t i o n  i s  he reby  qrantec!  whereby ilny of  

t h e  amounts p r e s c r i b e d  i n  p a r a a r a p h s  (1) , ( 2 1 ,  (3), r 4 ) ,  

( 5 1 ,  ( 6 : 1 ,  ( 7 ) ,  ( 8 ) ,  ( 9 ) ,  ( l o ) ,  and (11) o f  s u h s e c t i o r  l ( b )  

may, jm t h e  d i s c r e t i o n  of t h e  A d m i n i s t r a t o r  o f  tPle Nii t iona l  

A e r o n a u t i c s  and Space A d m i n i s t r a t i o n ,  be  var ied upward 5 p e r  

c e n t u a i  t o  m e e t  unus1.ial cost  v a r i a t i o n s ,  b u t  t h e  t o t a l .  cost  o f  

a l l  w o r k  a u t h o r i z e d  undef such  p a r a q r a p h s  s h a l l  n o t  c!xceed t h e  

t o t a l  oE t h e  amounts s p e c i F i e d  i n  such  p a r a a r a p h s .  

Sec.  3. N o t  t o  exceed  one-ha l f  of 1 p e r  centurl  9 1 '  t h e  

fun& a n p r o n r i a t e d  p u r s u a n t  t o  s u b s e c t i o n  1 (a) hereo+' rray 

be t r a n s f e r r e d  t o  t h e  " C o n s t r u c t i o n  o f  f a c i l i t i e s ' '  a l 'p ropr ia -  

t i o n ,  a n d ,  when so t r a n s f e r r e d ,  tocrether  w i t h  $1 0 001' I 000  0" 

t h e  f m d s  ,>.)propria t e d  p u r s u a n t  t o  s u b s e c t i o n  1 (11) ht?reoF 

('othc: r t h a n  f u n d s  a p p r o p r i a t e d  p u r s u a n t  t o  pa rau raph  ( 1 2 )  o f  

s u c h  s u b s e c t i o n )  shall be a v a i l a b l e  for e x p e n d i t u r e  to COP- 

s t r u c t ,  expand,  or n o d i f y  l a b o r a t o r i e s  and o t h e r  i n s t a l l a t i o n s  

a t  a n y  l o c a t i o n  ( i n c l u d i n q  l o c a t i o n s  s p e c i f i e d  i n  s u ' 3 s e c t i o n  

1 ( b )  '1 , i f  ( I )  t h e  A d m i n i s t r a t o r  d e t e r m i n e s  such  a c t i m  t n  be 

n e c e s s a r y  because  of chanqes  i n  t h e  n a t i o n a l  prnaram o f  ae ro - -  

n a u t i c p l  and s p a c e  a c t i v i t i e s  o r  new s c i e n t i f i c  o r  e n q i n e e r i n q  

developments ,  and ( 2 )  he  d e t e r m i n e s  t h a t  d e f e r r a l  o f  such 

SD x i v  
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16 

17 

18 

13 

20 

21 

22 

2 3  

action until the enactment of the next authorization Act would 

be inconsistent with the interest of the Nation in aeronaut-cai 

and space activities. The funds so made available may be 

expended to acquire, construct, convert, rehabilitate, or 

install permanent or temporary public w o r k s ,  irlcludinq land 

acquisi-tion, site preparation, appurtenances, utilities, an(? 

equipment. No portion of such sums may be ohliqated for 

expenditure or expended to construct, expand, or modify 

laboratories and other installations unless (A) a period of 

thirty days has passed after the Administrator or his desicrnee 

has transmitted to the Speaker o f  the !louse o€ Representatives 

and to the President of t h e  Senate and to the Committee on 

Science and Astronautics of the House of Representatives and 

to the Committee on Aeronautical and Space Sciences of the 

Senate a written report containinq a full and complete state- 

ment concerninq (1) the nature of such construction, expansion, 

or modification, (2) the cost thereof incluclincr the cost of 

any real estate action pertaininq thereto, and ( 3 )  the reason 

why such construction, expansion, or modification is necessary 

in thc national interest, or ( B )  each such committee heFore 

the expiration of such period has transmitted to the Adminis- 

trator written notice to the effect that such committee has 

no objection to the Llroposed action. 

SD xv 



1 Sec:. 4 .  Notwithstandinq any other provision of this 
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Act-- 

(1) no amount appropriated pursuant to this Act 

may be used for any proqram deleted by the Concyres; 

from requests as oriqinally made to either the €louse 

Cormnittee on Science and Astronautics or the Senat13 

Cormnittee on Aeronautical and Space Sciences, 

(211 no amount appropriated pursuant to this A c t  m 3 y  

be used for any program in excess of the amount 

actually authorized for that particular procrram by 

sections l(a) and l(c) , and 

( 3 l  no amount appropriated pursuant to this A c t  

may be used for any proqram which has not been pre- 

sented to or requested of either such cornmittel?, 

unless ( A )  a period of thirty days has passed after tie 

receipt by the Speaker of the House of Representatives and 

the President of the Senate and each such committee o f  notice 

qiven by the Administrator or his designee containincr a full 

and complete statement of the action proposed to be taken and 

the facts and circumstances relied upon in support of such 

proposed action, or ( R )  each such committee before the expira- 

tion cf such period has  transmitted to the Administrator 

written notice to the effect that such committee has no objec- 

tion to the proposed action. 

SD xvi  



Sec. 5. It is the sense of Conqress that it is in the 

national interest that consideration be qiven to qeosraphical 

distribution of Federal research funds whenever feasible, and 

that the National Aeronautics and Space Administration should 

explore ways and means of distributing its research and devel- 

opment funds whenever feasible. 

Sec. 6. This Act may be cited! as the "National Aeronautics 

and Space Administration Authorization Act, 1.368." 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 
_ L  L 

SUMMRY OF APPROPRIATIONS 

( In  thourands of dollars) 

P.L. 89-128 P.L. 89-555 
Fiscal Year Fiscal Year Fiscal Year 

1968 

$4 , 324 , 500 

- &propriation 1966 1967 

Research P nd lkve lopment . . . . . . $4,531,000 $4 , 245,000 

Construction of Faci l i t ies .  . .. 60 , 000 83,000 54,200 

Adnvin&SttatiVe Operations..... 584,000 640.000 - ti71.300 

TOTAL.. . . . . . . . . . . . . . . . .&&&ooo 54.968,ooo u- 

SUM :L 



RATIONAL AERONAUTICS AND SPACE ADnINISTRATION 

FISCAL YEAR 1968 E S m T E S  

SUBWRY OF APPROPRIATIOHS (AarVSTED) 

(Thousands of d o l l a r s )  

Toto 1 

FISCAL YEAR 1966 
Independent O f f i c e s  Appropriat ion Act, 

1966 (79 S t a t .  533-4).... ........... $5,175,000 
NASA Appropriat ion Trans fe r s  (79 S t a t .  

534)0...............~S0.......00..S. --- 
Trans fe r  t o  "Operating expenses ,  Publ ic  

Bui ld ings  Serv ice  ," General Serv ice8  
Adminis t ra t ion  (79 S t a t .  531)....s.e -76 

Appropriat ion (ad j u r t e d )  .......... 
FISCAL YEAR 1967 

Independent Off ice6  Appropr ia t ion  Act, 
1967 (80 S t a t .  675). ................ $4,968,000 

NASA Appropriat ion Transfer8  (80 S t a t .  
676)....................s.....~~.... --- 

Trans fe r  t o  "Operating expenses ,  Publ ic  
Bui ld ings  Serv ice  ," General Se rv ices  
Adminis t ra t ion  (80 S t a t .  674)....... -417 

Appropriat ion (ad gusted)  .......... $ - FISCAL YEAR 1968 
Appropriat ion request.............,,,. 

Research and 
Dcve lopment 

$4,531,000 

-28,836 

$4,245,000 

-9,900 

54,235.100 

56.324,500 

Const ruc t ion  
of F a t i l i t f a r  

$60,000 

940 

- - -  
&us !  

$83,000 

2,000 

Admini r t ra t ive  
Operat ion I) 

$584,000 

27,896 

- 76 

A!&LJu 

$640,000 

7,900 

-417 

4LulLsa 

$671.300 



NATIONAL AERONAUTICS AND SPACE AIMXNISTRATION 

FISCAL YEAR 1968 ESTIMATES 

A P P R O F R I A T I O N  TITLE 

S C I E Y T I F I C  
Y Ai\! 1' ED I N ' d i S T  I - S P A C E  
SF LCE G A T  10"s i F F L I -  SFbCC.  P I R C R A F T  S L ; P r G F f T l G  
FLIGHT I N  S P A C E  C A T  I (ihlS T CCH W L X  V T ECtlrVLLSI; Y P C T  I VI T I ES 

Fiscal Year 1966.. . . . . . . . . $5,152,405 $3,530,253 $689,043 $115,261 $403.692 $80.351 $333,805 

Research and development.. 4,483,011 3,199,507 608,840 102,853 248,500 41,496 281,815 
Construction of f ac i l i t i e s  58,208 17,478 8,024 --- 13,435 682 18,589 
Administrative operations. 611,186 313,268 72,179 12,408 141,757 38,173 33,401 

Fiscal Year 1967. . . . .. . . . . . . .94,907.583 $3,398.226 $S59,493 $112,185 $384.745 $103,396 $349.538 

Research and development.. 4,175,100 3,024,000 475,500 99,000 233,850 35,900 306,850 
Construction of f ac i l i t i e s  85,000 43,821 4,879 --- 8,589 21,011 6,700 
Administrative operations. 647,483 330,405 79 , 114 13,185 142,306 46,405 35,988 

Fiscal Year 1968 . . . . . . . . . . . . $9,110 ,OOO* $3,435 . 780* $602.540 $16 1.025 $424.3 17 9 119 . 567 9366.77 1 

Research and development.. 4,384,500* 3,069,200* 516,316 147,284 262,200 66,800 322,700 
Cm.rtructLcxl ef frc i l i t i t t  54, 200 27,900 6,985 8,335 3 I70 7,810 
Administrative operations. 671,300 338 , 680 79 , 239 13,741 153,782 49,597 36,261 

W 
*Includes $60 m i l l i o n  of p r i o r  year  funds app l i ed  t o  FY 1968 budget plan.  



MANNED SPACE FLIGHT 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

NUMBER OF PERSONNEL POSITIONS 

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

Manned Spacec ra f t  Center......,... 
Marshal l  Space F l i g h t  Center....., 

SPACE SCIENCE AND APPLICATIONS 

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

ADVANCED RESEARCH AND TECHNOLOGY 

Ames Research Center.............. 
E l e c t r o n i c s  Research Center....... 
F l i g h t  Research Center............ 
Langley Research Center........... 
Lewis Research Center............. 
Space Nuclear Propuls ion  Office...  

SUPPORTING OPERATIONS 

NASA 

TOTAL PERMANENT POSITIONS....... 

POSITIONS OTHER THAN PERMANENT 

TOTAL POSITIONS 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1966 1967 1968 

2,589 
4,737 
7,271 

3,712 
5 18 

2,223 
510 
603 

4,233 
4,819 

117 

2,592 

33,924 

2,182 

36,106 

2,720 
4,634 
7,030 

3,782 
518 

2,171 
74 1 
590 

4,136 
4,676 

117 

2,611 

33,726 

2,182 

35,908 

2,720 
4,634 
7,030 

3,782 
518 

2,171 

590 
4,236 
4,676 

1 1 7  

1,041 

2,611 

34,126 

2,182 

36,308 

SUM 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

DISTRIBUTION OF KESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION A N D  FISCAL YEAR 

( I n  thousands of d o l l a r s )  

c Io 

h 

i. F. KEL! ' !EDY A L ir E D MAR bh ALL h c n r  'c  JET AMES E L E C T R O N I C S  F L I G H T  L L W C L E Y  L E W I S  S P A C E  N U C L E A R  N A S A  W E S T E R N  

R E S E A R C H  R E S E A R C H  R E S E A R C H  R E S E A R C H  P R O F U L S I O N  H F e n Q U b R T E R S  S U F r O R T  

N A S A  C E N T E R  C E N T E R  CENTER L A B O R A T O R Y  S T A T I O N  C E N T E R  C E N T E R  CENTER CENTER C F N T E R  OFF I C E  [ I F F I C F  

PROGRAM IOTAL S F A C E  CENTER,  S P A C E C R A F T  S P A C E  FL IGHT S F A C E  F L I G H T  PROFULSION W A L L O F S  R E S E A R C H  

OFFICE OF MANNCD SPACE 
FLIGHT, TOTAL 1966 

1967 .,.,- 
L Y O O  

Gemini 1966 
1967 
1968 

Apollo , 1966 

Apolln a p p l i c a t i o n s  

Advanced m i s s i o n s  

Phys ics  and astronomy 

Lunar and p l a n e t a r y  
e x p l o r a t i o n  

Voyager 

S u s t a i n i n g  u n i v e r s i t y  
program 

I -  ~ ~ u n c ' n  v e h i c i e  
development 

Launch v e h i c l e  
procurement 

Bioscience 

Space a p p l i c a t i o n s  

1967 
1968, 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
i967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

:, 710 7 L  <-.. 3,199,507 128,859 1,506,278 1,517,982 1,986 200 1 , 7 2 1  7 , i b n  >", " J  I 
3 n 7 ~  nnn 
3.0C9,iuu 232,200 1,392,000 1.390.800 100 

22'! ,n5n L ,?" I ,  J L  # I, >>I+, 14 i 93 175 i,Ciu 36,794 200 
- ___-- -__ __-__ 54 9 100- -.L 

I / .A7  C Q - 9  . 0 . .  - .  

197,275 
21,600 

2,940,985 128,109 
2,916,200 223,450 
2,606,500 228,500 

5 1  7 6 7  2% 
80,000 250 

454, i o 0  3,300 

10,000 500 
6,200 350 
8,000 400 

759,093 4,647 
607,100 3,987 

196,875 
21,600 

1,279,394 
1,350,073 
1,160,400 

2 Y ,  109 
32,604 

228,200 

1,900 
3,250 
3,400 

18 

1,506,935 
1,314,096 
1,188,100 

3 , 3 5 2  
37,445 

199,600 

5,695 
2,600 
3,100 

8,500 
2,295 

425 
93 

100 

i , 5 6 i  

184,181 
173,373 

149,767 
139.675 

200 

2,050 
1,148 

230 

1,491 
125 

40,414 
41,493 
42.200 

1,335 
1,715 
1.995 

170 

1,590 
900 

550 

5 75,436 
10 42,607 
25 49.469 

183,755 
118,213 
110,233 -__ ___- - 694,600 3,332 5,000 23,820 215;171 154;400 2;173 

142,753 
129,800 
147,500 

204,300 
169,400 
14 2,000 

17,097 
10,450 
71,500 

46,000 
31,000 
20,000 

57,790 
31,200 

178,700 
i ii ,400 
165,100 

34,400 
41,550 
44,300 

78,053 
71,300 

104,200 

- 

4 i o  
200 

4,177 
3,187 
3,332 

- 

18 

5,000 

25 
125 
100 

630 
635 
400 

210 
1,000 

21,200 

7,205 

1.100 

60 
100 
120 

3 70 
435 
800 

100,753 
95,061 

108,911 

1,119 
800 

i,eeo 

11.879 
12,563 
18,400 

4 20 
369 
350 

70,010 
64,580 
86,510 

759 
338 
300 

131,668 
129,184 
120,500 

15,502 
8,200 

31,000 

14 0 

1,151 
1,784 
2,300 

54 7 
169 
300 

1,610 
996 

1,800 

100 
25 

153 

340 
1 2 7  
2 20 

15,219 
10,502 
10,100 

668 
480 
500 

200 
250 
500 

- 

24,127 
30,161 
31,000 

200 
100 
100 

5 
60 10 
75 25 

40 
50 

60G 
1,025 

1,270 

735 
590 
600 

1,869 
1,230 
3,139 

58,842 
29,C25 
10,500 

585 
1.000 

18.000 

890 
487 

i2,G90 
9,400 

16,900 

30 
160 
200 

1,130 
905 
730 

~- ~~ 

- 

48,125 
28,988 

.-- 133,430 
109,233 88,725 

200 
500 

1,000 

~~~ 

4 00 

23,022 
28,118 
29,400 

11.954 
8,676 

23,600 

1,255 

1,100 

100,201 
74,659 

2,870 
200 

74 0 

100 

8,784 
7,925 

72,417 14,365 

22,513 
21,478 23,050 

11,373 
8,836 
9,050 

600 

?:e 

46,000 
31,000 
20,000 

360 
500 

6,340 

500 

8,512 
8,951 

10,177 

4,503 
3,894 
8,940 

8,704 
7,925 

14,365 

SUM 5 



0 

0 
z 
0 Y 

P 

J .  k. K I W N C O I  U I N 4 E 0  M I U S H I L L  G O D D A H D  JfT A W E  i L c ~ l R u u l c s  i ' 1 , " l  1 ) k C L t "  L E r ' l S  j r  A C E  . i l i c L i * a  V A S A  W E S T E R N  

" P S I  C F N T F R  C E N T F F  C F N T F R  L A R O R A T O R Y  S T A T I O N  C E N T E R  C f N l t R  C E h l E R  C F U T E R  C E N T i R  O F F I C E  O F F ~ C E  
PROGRAM T O T ~ L  SPACE CENTEQ,  S P A C t C R A r l  SPACE F L I G H T  S P A C E  FLIGHT F n o r u L s I o N  F ~ L L O P S  R F S E A R C H  R E S F A R C H  R E S E ~ P C H  R E S E A R C H  R E S E A R C H  P R O P U L S I O N  HEADQUARTERS SUPPORT 

OFFICE OF ADVANCED RESEARCH 
AND TECHNOLOGY. TOTAL 

Basic research 

Space vehicle systems 

E l e  c tron f c s systems 

Human factor  systems 

Space power and e l e c t r i c  
propulsion sys tems 

Nuclear rockets 

Chemical propulsion 

Aeronautics 

OFFICE OF TRACKING AND 
DATA ACQUISITION 

OFFICE OF TECHNOLOGY 
____ UTILIZATION- AND POLICY 
PLANNING 

Technology u t i l i z a t i o n  

TOTAL BUDGET PLAN 

1966 
1967 . 0," & > V U  

1966 
1967 
1968 

1966 
1967 
1968 

I966 
1q67 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

. ^ < <  I ,"U 

1967 
1968 

1Ybb 
1967 
1968 

1966 
1967 
1968 

1966 
1967 
1968 

288,596 193 3,011 20,010 9,676 20,788 - 19,454 7,325 15.828 43,431 68,023 50,431 22,432 7.994 
268.150 4.040 15,910 10.166 18.344 - 20,531 12,694 8.011 46,460 51,946 47,985 24,324 7,739 
9.0 _I L U ,  A n n  VU" 7 L V V  nn -, 1. 0 - c  .L> 2?,?4? ? " I 1 5  11.9/.!2 -_ '<,??E! 20.375 1?.5?0 5".0?5 - __. qQ 770 __ .  7 0  35n A 7nn 

22,000 
21,465 
23,500 

35,000 456 
33,935 560 
37,000 485 

32,300 500 
33,597 340 
40,200 340 

14,900 795 
16.175 1,160 
21,000 2,300 

45,200 635 
40,440 1,430 
45,000 800 

58,000 
53,000 
46,500 

39,700 193 625 
33,638 550 
38,000 100 1,000 

41,496 
35,900 
66,800 

231,065 1 . 2 7 1  
270,850 
29 7,700 

1 - 7 ,  *,-, - ..-. "<'  
L A * ,  ""3 

270,850 
297,700 

4,750 
5.000 

815 
888 
992 

4,617 
3,682 
4.260 

4,408 
4,019 
4,090 

310 
300 
300 

1,685 
1,731 
1,400 

1,125 
1,500 
2,950 

7,050 
3,790 
7,950 

1,627 
800 

1 1 7  
145 
175 

1,624 
1,905 
2,100 

3,090 
2.990 
2.990 

25 

4,270 
4,676 
4,400 

550 
450 
450 

155,425 
191.400 

5,056 

5,125 

3,718 
2,426 
1,575 

3.591 
2.182 
3,040 

100 

4,757 

4,812 
5,641 
7,500 

3.511 
3,338 
4,600 

52,629 
55,800 

5,300 
6.600 

2,070 
2,106 
2,313 

3.126 
2,825 
3,015 

3,893 
3.635 
3,710 

5,260 
5.690 
5,500 

110 
295 
250 

4,995 
5,980 

11,000 

1,035 
1,126 
1,695 

250 
320 
4 70 

5.407 
9.651 

15,710 

359 
650 
850 

a4 
853 

1,500 

190 
94 

150 

30 

1,010 
1,010 
1,200 

683 
810 
890 

1,500 
1.000 
1,000 

12,605 
5,191 

20.500 

1,900 
1,900 

2,144 
2,360 
2,420 

13,442 
15,963 
18,535 

7,442 
7.024 
5,915 

4,286 

6,850 
4,354 

1,322 
1,370 

700 

2,869 
2,516 
2,775 

11,926 
12,873 
18,900 

1,800 
2,450 

2,731 
2,775 
2,960 

3,199 
2,288 
2,425 

539 
450 
460 

14 
100 
150 

28,194 
20,569 
25,650 

6,444 
3,515 
4,200 

17.186 
11,890 
9,725 

9,716 
10,359 
14,200 

c 

50,431 

39,350 
47,985 

7.351 
6,698 
7,170 

3,062 
2.665 
2,935 

2,747 
2,496 
3.055 

2 , 1 7 1  
2,921 
4,050 

2,586 
2.862 
2,500 

2.451 
5,279 
7,650 

2,064 
1.403 
2,050 

11,113 
11,900 

65 1 
610 
650 

496 
29 1 

80 

1,502 
1,013 

300 

5,265 
5,825 
3,750 

800 213; 100 60.400 7.100 2.000 2,000 12.300 

c .Inn 1 ,  ann 1 .  Rnn 11 1 1 3  -,- 91 L ? O  , .- _ _  , E F  , ? E  - - - , . - 1 < ? 7  -, "- . 
11,900 800 191,400 55.800 6,600 

800 213,100 60,400 7,100 2,000 2,000 12,300 
1,900 2,450 

, 
L?,  13" 

5,000 
5 nnn 

4,750 4.750 
5,000 5,000 
5,000 5,000 

4,483,011 133,699 1,510,578 1,548,119 351,268 223.184 7,550 61,589 8,660 17,733 122,807 251,778 50,431 175,127 20,488 
4,175,100 228,037 1,411,567 1,373,146 375,032 213,819 7.748 62,149 14,409 9,921 92,587 170.159 47,985 152,677 15,864 
4,384,500 11 235.632 1.401.925 1,437,362 - 438.486 236.640 - 9.273 67.988 22,370 25.615 170.003 107.564 39,350 173,227 19.065 - __ __- -~ __ ______-__ 

- 1/  Includes $60 mill ion unobligated balance avai lable  to  finance new program plan. 

SUM 6 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
FISCAL YEAR 1968 ESTMATES 

RESEARCH AND DEVELOPMWT 

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

19i  ,2 i5  
2,940,985 

51,247 
10,000 

176,553 

294,597 
43,900 

93 , 790 
102,853 
248,500 
41,496 

23 1,065 

46,000 
I ?E?? 

T.IIIV 

4.403 *Oil 

pros  ram by act i v i  t i e g  
Direct  program: 

1. Manned space f l i g h t :  
(a) G~ini.................. 
(b) ApOllO... ............... 
(c)  Apollo appl ica t ions  ..... 
(d) Advanced mission s tud ie s  

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

(c) Bioscience.............. 
(d) Jaunch vehic le  develop- 

aent................... 

2. S c i e n t i f i c  inves t iga t ions  i n  

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

3. Space appl ica t ions  ........... 
4. Space technology. ............ 
5. A i r c r a f t  technology.......... 
6. Supporting a c t i v i t i e s :  

(a) Tracking and data 

(b) Sustaining univers i ty  
acquisition... . . . . . . . . .  

program................ 

Tota l  direct program 

. * _ _ L e - *  -_.. % 2 q * - - - 3 - a  
(C) A C G l I l l W & U ~ y  U L L I A ~ L & V L E .  

cos t s ,  funded........ 

Budget B l an  

1966 1967 

-1 LLyUUU cnn 

! ,9 16,200 
80,000 

6,200 

171,400 

207,350 
41 , 550 

55 , 200 
99 , 000 

233,850 
35,900 

270,850 

31,000 
c nan 

.lrVVY 

4.17 5.109 

1968 

......... 
! ,606,500 

454,700 
8,000 

199,958 

235,158 
4s ,800 

32 ,boa 
147 , 284 
262,200 

66,80C 

297 , 70C 

20 , ooc 
E nnr - 

$ .384.50( 

Costs t o  tnis apprc 

1966 

218 ,?25 
,245,757 

19,364 
18,807 

162,890 

255,236 
41,197 

106,820 
102,248 
254,922 
36,297 

271,899 

33,263 
7 l r i 7  

i.l-- 

). 170.961 I -  

- -  

1967 
_ _ ~  

113,000 
1,101,300 

99,500 
16,300 

179,300 

252,700 
46,800 

70,400 
97,000 

260,700 
45 , 800 

320 , 800 

38 , soa 
7 1nF .____ 

$.649.20( 

r i a t i o n  

1968 

........ 
I, 675,800 

440,000 
8,000 

194,300 

1 244,900 
51,200 

39,600 
133,200 
258,000 
49,600 

332,300 

35,500 
5 4!MJ 

4.467 -800 



c 

i 

RESUCH AND DEVELOPMENT 

Program and Financing (in thousands of dollars) - Continued 

Reimbursable program: 
1. Manned space flight: 

(a) Gemini......... ........... 
(b) Apollo. ................... 
space: 
(a) Physic8 and astronomy..... 

3. Space applications... .......... 
4. Space technology.. ............. 
6. Supporting activities: 

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

(b) Sustaining university 
program.................. 

(c) Technology utilization.... 
Total reimbursable 
program costs.......... 

2. Scientific investigations in 

5. Aircraft technology. ........... 

Total program COB~S, 
funded................. 

Change in selected resourceill .... 
0 10 Total....... .................. U 

1966 

Budget Plan 

1967 

7,020 
762 

......... 
3,027 
40,158 
2,585 

1,320 

......... 
150 

55.032 

4,538,043 - 
4,538,043 

........ 
155 

38 1 
43,270 
53,429 
2,100 

575 

........ 
90 

AuQQ 

e ,  275,100 - 
I ,  27 5,100 

1968 

......... 
2,255 

......... 
40,100 
29,000 
2,800 

2,245 

......... 
C........ 

76.400 
~~ ~ 

b ,460,900 

b ,460,900 

Costs to this appropriation 

1966 

8,930 
419 

154 

41,219 
492 

28,604 

402 

10 
102 

80 -332 
~ ~- 

,555,311 

1967 

2,197 
440 

454 
56,666 
54,134 
3,228 

966 

........ 
148 

118.233 

,767,433 
-288.668 
,478,765 

~- 

1968 

........ 
2,255 

........ 
40,100 
29,000 
2,800 

2,245 

........ ........ 
76.400 

',544,200 
300 

,460,900 
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m 4 

1 
1968 

N 
k ,460,900 

-63,000 
-13,400 

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

......... 

......... 

......... 

RESEARCH AND DEVELOPMENT 

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

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

Pi-ncilW 

from: 
Receipts and reimbursements 

11 Administrative budget accounts 
14 Non-Federal sources2 
21 Unobligated balance ava i l ab le ,  

start of year: 
For cosapletion of p r i o r  year 

Available t o  f inance new 

23 Unobligated balance t ranefer red  

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

t o  Wonstruct ion of f a c i l i t i e s "  
(75 S t a t .  355, 76 Stat .  731, 
77 S ta t .  439 and 78 S t a t .  658). 

ReprograrrPning t o  or from p r i o r  
year budget plans. ............. 

24 Unobligated balance ava i l ab le ,  
end of year: 
For completion of pr io r  year 

P budget plans .................. 
U 
F' 

- .  

Bridget P l a n  I 

1966 

k , 538,043 

-54,697 
-335 

......... 

......... 

......... 
19,153 

......... 

1967 

rC ,275,100 

-88,637 
-11,363 

......... 

......... 

......... 

......... 

......... 

1966 

,555,311 

-54,697 
-335 

-246,266 

........ 

44,486 

........ 

203,565 

i ,470,765 

-88,637 
-11,363 

-203,665 

......... 

......... 

......... 

......... 

briation 

1968 

_. ~. - 

i ,460,900 

-63,000 
-13,400 

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

......... 

......... 

......... 



RESEARCH AND DEVELOPHENT 

Program and Financing (in thousands of dollars) - Continued 

1966 

......... 
4,502,164 

4,531,000 

-940 
-27,896 

Available to finance new 
budget plans .................. 
pew obligational authoritv 

1967 1968 

60,000 ......... 
4,235,100 4,324,500 

4,245,000 4,324,500 

-2,000 ......... 
-7,900 ......... 

New obligational authority: 
Current authorization: 

40 Appropriation. .................. 
41 Transferred to (79 Stat. 534 

and 80 Stat . 676) - 
"Construction of facilities". .. 
"Administrative operat ions" .... 

......... 
4,502,164 

43 roDri ation t ad Custed) ...... 

60,000 ......... 
4,235,100 4,324,500 

4,531,000 

-940 
-27,896 

4,245, ooo 4,324, soa 

-2,000 ......... 
-7,900 ......... 

4,502,164 I4,235,100 I 4,324,500 
4,555,311 

-55.032 

Relation of obligations to expenditures: 
10 Total obligati~s ............................................... 
70 Receipts and other offsets (items 11-17). ....................... 
71 Obligaticns affecting expenditures........ ................... 
72 Obligated ?..dlance, start of year............O.... ............... 
74 Obligated balancs, end of ye!ar..............................~..~. 

4,478,765 4,460,900 
-100.000 -76.400 

s? 90 ~enditures.... ............................................ U 

Costs to this appropriation 

4,502,164 I 4,235,100 I 4,324,500 

4,500,279 4,378,765 4,384,500 
2,078,469 1,837,620 1,535,585 
-1 837 620 -1 535 585 -1 450 085 t 4,741,128 4,680,800 4,470,000 
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P r n g r a ~  r r ~ d  Fimncing (in thousands of dollars! - Continued 
i y  66 

Adjust- 
1965 ments 1966 1967 1968 

%elected resources as of June 
30 are as follows: 
Stores........................... 38 , 862 ...... 35,257 35,257 35,257 

Advances................ ......... 13,716 -1,169 6,563 6 , 563 6 , 563 
Total selected resources......,. 1,486 , 433 -1,169 1,189,282 900,614 817,314 

Unpaid undelivered orders........ 1,433,855 ...... 1,147,462 858,794 775,494 

2Reimbursements from non-Federal sources are receipts for services performed on Communications 
Satellite Corporation projects (42 U.S.C. 2473). 

1966 actual 1967 estimate 1968 estimate 

Note.--Reconciliation of budget plan to 
obligations: 

4,27 5 , 100 4,460,900 Total budget plan ........................... 4,538,043 
Deduct portion of budget plan to be 
obligated in subsequent years.. ............ ......... ......... 

Add obligations of prior year budget plans.. 211,735 203,665 ......... 194 , 467 

Total obligations.. .................... 4,555,311 4,478,765 4,460,900 



MTIOWAL AEROUUTICS AND SPACE ADnINISTRATIoEl 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY OF IUJSNARCH AND DBVEIXrPHENT BUDGET PIAN BY PROGRAM BY COGNIZANT OFFICK 
(In thousands of dollars) 

BUDCBT Fiscal Year Fiscal Year FiRal Year 
ACTIVIT?l !)ISCE/PROGRAM 1966 1967 - 1968 ., 

MANNED !!*:E FLIGHT. ........ $3,199,507 $3,024,000 @.069,20(~ 

21,600 - - .. 
lb Apollo.. .................. 2,940,985 2,916,200 . / ;!,606,500* 
lc Apollo applications.. ..... 51,247 80,000 454,7001 
Id Advanced mission stud.ics.. 10,000 6,200 8 ,000 

la Gemin:L... ................. 197,275 

SPACE S G W C E  AND .......... 7 59.093 607,100 6 94,60(1 

2a 
2b 

2b 
6b 

2d * 
2c 
3 

4 
4 
5 

Physics ,and astronomy.. ... 
Lunar anad planetary 
explorati on............. 

Voyager. .................. 
Sustaining university 
program................. 

Launch vehicle development 
Launch vehicle procurement 
Bioscience................ 
Space applications ........ 

142,753 

204,300 
17,097 

46,000 
57,790 
178,700 
34,400 
78,053 

MVANCEDRESEARCH AND 
TECHNGILOGY........... ..... 288,596 

Basic research...... ...... 
Space vehicle systeme.. ... 
E m u .  factor systems...... 
Space power and electric 

prspul sion systems. . . 
Nuclear rockets........... 
Chemical. propulsion. ...... 
Aeromu1ut:ics.. ............. 

Electrouics SyEt-8.. . 
22,000 
35,000 
32,300 
14,900 

45,200 
58,000 
39,700 
41,496 

129,800 147,500 

169,400 ' 142,000 
10,450 71,500 

31 , 000 20,000 
31,200 - - .. 

71,300 104,200 

122,400 165,1010 
41,550 44,300 

268,150 

21,465 
33,935 
33,597 
16,175 

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

318,OOg 

23,500 
37,000 
40,200 
21,000 

45,000 
46,500 
38,0010 
66 ,8010 

6a TRACKIM;I DAU ACQUISITIOll 231,065 270,850 297,702 

6~ TgCHNOIhm! UTILIZATION. a 4,750 5, 000 I- 5 ooo 

TOW, BUDGET P U N .  ......... g4,483,011 94,175,100 Q4,384.502** - 
*Funds for the! procurement of launch vehicles are statistically distributed to 
unmanned fl.;Cght programs (e,g. Physics and Astronany, Space Vehicle Systems) . 
*Includes !j60 million of prior year funds applied to FY 1968 budget plan. 
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IYATIOtJAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

E d  RESEARCH AND DEVELOPHENT PROGRMB AND PROJECTS 

The f i s c a l  year  1968 budget conta ins  $35,100,000 f o r  t he  following new 
research and developaent programs and pro jec ts :  

F i s c a l  Year Fiacnil Year 
1'9 68 - 1967 

Physics an_dAstronauy Program 

Sunb lazer $2,000,000 

The bas i c  objec t ive  of the Sunblazer p r o j e c t  i s  t o  place small ,  relative- 
l y  inexpensiive s c i e n t i f i c  spacecraf t  i n t o  h e l i o c e n t r i c  o r b i t 8  to study t h e  
s o l a r  corcna. This is t o  be accamplished by mean8 of a propagation experi-  
ment, magnetic f i e l d  mapping and observat ions of s o l a r  particLe fluxes.  
Of the  f i v e  i n i t i a l  spacecraf t ,  one, an  engineer ing model, is planned t o  
be launched i n  F'Y 1968, two i n  FY 1969 and two i n  FY 1970. F isca l  year  
1968 fundei wi.11 i n i t i a t e  the procurement of canponentr, f ab r i ca t ion  and 
assembly, i n t eg ra t ion ,  test, and preparat ion f o r  launch of Sunblazer A. 
Experiment: funding w i l l  allow f o r  t he  pre-launch formating and programming 
of the  propagation experiment, 

F i s c a l  Year F i s c a l  Year 
1.968 -, 1967 

Lunar a n d J 9 n e t a r y  Program 

Mariner ICKS 1971 --- $10, I, 00,000 

The Mairlntsr Mars 1971 p ro jec t  w i l l  launch t w o  spacecraf t  which w i l l  no t  
only obta:ln p i c tu re s  of the  surface of t h a t  p lane t  with substant iaLly 
higher  rersolution than those t o  be taken by Mariner Mars 1969, bu t  w i l l  
a l s o  secu:ce s i g n i f i c a n t  q u a l i t a t i v e  da ta  on atmospheric cons t i t uen t s  and 
s t r u c t u r e  by i n j e c t i n g  a sca led  down Voyager capsule i n t o  the  Martian 
atmosphere. 
increase  in lour s c i e n t i f i c  knowledge of Mars, t h i s  mission w i l l  a h 0  make 
poss ib le  a s i g n i f i c a n t  increase  i n  the  s c i e n t i f i c  r e t u r n  fram the  Voyager 
1973 mission by permit t ing instrumentat ion adjustments,  a more i n t e l l i g e n t  
choice of or 'b i ts  and landing areas and optimum opera t iona l  procedures. 
In add i t ion ,  the  e f f i c i ency  of the  Voyager capsule development program 
w i l l  be iimpraved by permit t ing the  development of c r i t i c a l  capsule tech- 
nologies  end the  s t e r i l i z a t i o n  techniques and procedures on a smaller  
scale, The funds requested f o r  FY 1968 w i l l  e s t a b l i s h  the  func t iona l  
spec i f i ca t ions ,  complete the  systems design, and provide f o r  cxtenisive 

Besides y i e ld ing  r e s u l t s  t h a t  w i l l  r epresent  a subs t an t i a1  
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Lunar and Planetary Program (Cont'd) 

developncnt and t e s t i n g  of prototypes of cr i t ical  subsystems. 

F i s c a l  Year F i s c a l  Year 
1967 19 68 

Space Applications Program 

$5,000,000 Nimbus (W) --- 
The objec t ives  of these missions a r e  t o  continue the development of 

improved meteorological satellites t o  provide da ta  f o r  use by meteorologis ts ,  
t o  ca r ry  au t  f l i g h t  tests t o  prove the a p p l i c a b i l i t y  of the  instrumentat ion,  
t o  f u l f i l l  special da ta  requirements of t h e  atmospheric sciences research 
community which can be provided uniquely by t h i s  inatrumentation function- 
ing  as a space meteorological observatory,  and t o  provide the b a s i s  f o r  
f u r t h e r  technological advances i n  meteorological satell i tes f o r  s c i e n t i f i c  
and opera t iona l  uses. Two launches are planned t o  continue the Nimbus 
series. FY 1968 funds a r e  required f o r  f i n a l  d e f i n i t i o n  of the  spacecraf t  
and t o  i n i t i a t e  t he  procurement of long leadtime spacecraf t  components 
and experiments. 

F i s c a l  Year F i s c a l  Year 
1967 1968 

Applications Technology S a t e l l i t e s  (FW) --- $15,700 , 000 

The objec t ives  of t h i s  pro jec t  a r e  t o  develop the  technology f o r  erect- 
ing  and accura te ly  point ing large antennas i n  space; t o  inves t iga t e  the  
technology of accurate  angle measurement i n  space using an interforometer ;  
t o  i nves t iga t e  the  technology f o r  multi-beam phased a r r ay  antennas i n  
space; and conduct o ther  app l i ca t ions  technology experiments requi r ing  an 
accura te ly  s t a b i l i z e d  p la t fonu  i n  geostat ionary orb i t .  
planned i n  the 1970-1971 period for launch a t  synchronous o r b i t  as follow-on 
f l i g h t s  i n  the ATS series. FY 1968 funds a r e  required f o r  de t a i l ed  study, 
ana lys i s  and preliminary design of the  spacecraf t  and associated ground 
system modif icat ion,  and f o r  i n i t i a l  d e f i n i t i o n  and development of experi-  
menta i n  the communications, meteorological,  navigat ion and geodesy a reas  
f o r  test on these missions. 

Two f l i g h t s  a r e  

F i s c a l  Year F i s c a l  Year 
1967 1968 

Voice Broadcast S a t e l l i t e  --- $2,300,000 

The objec t ives  of t h i s  pro jec t  are t o  develop the  c a p a b i l i t y  and demon- 
s t r a t e  the  f e a s i b i l i t y  of broadcasting a u r a l  program material d i r e c t l y  t o  
conventional FM and/or shortwave AM radios.  The spacecraf t  transponder 
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could be mde wideband to  make possible an alternative mode permitting 
transmiasicm of TV program material to specifically designed receivers for 
experimentcal purposes. Two f l ights  are planned i n  the 1971-72 perid to  
f l ight  test the necessary equipment aboard a large spacecraft structure. 
The FY 19613 funds are required for definition studies and systems arilalysis. 

RD 10 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF MAg.l:D SPACE FLIGHT 

PROGRAM OBJE:(:TI:VES AND JUSTIFICATION : 

The program goal is  t o  create a v i ab le  manned space f l i g h t  c a p a b i l i t y ,  
which w i l l  cichieve and maintain a pos i t i on  of leadership i n  space f o r  the  
United State!!;. An immediate ob jec t ive  i n  acquir ing t h i s  c a p a b i l i t y  i s  
landing men on the  moon and r e tu rn ing  them s a f e l y  t o  e a r t h  wi th in  t h i s  
decade. The Ap0110 program, as p a r t  of t he  o v e r a l l  manned space f l i g h t  
program, wil.:L riot only meet the  near-term ob jec t ive ,  but w i l l  a l s o  bu i ld  
a broad base of ope ra t iona l  c a p a b i l i t y  i n  manned space f l i g h t  and associated 
s k i l l s  and technology; a valuable complex o f  development, manufacturing, 
test ,  and operat ional  f a c i l i t i e s ;  and an experienced Government and in- 
d u s t r i a l  tetirn. In  a real sense,  t h e  ope ra t iona l  s k i l l s ,  resources ,  aind 
technology that: have been developed f o r  Apollo b r ing  the  Nation t o  thie 
threshold of a v e r s a t i l e  and vigorous space program. 

To accomp:Lieh t h e  inmediate goal o f  lunar landing and r e tu rn ,  t h e  Apollo 
program has docused on t h e  developnent o f  a h ighly  r e l i a b l e  spacec ra f t ,  
which is capable o f  supporting t h r e e  men i n  space for  per iods up t o  two 
weeks, docking i n  space, landing on and r e tu rn ing  from t h e  lunar surface, 
and s a f e l y  I:(?-entering t h e  ea r th ' s  atmosphere. The program includes t h r e e  
la rge  launch veh ic l e s  - t h e  Saturn-I, which completed its f l i g h t  series i n  
1965; the Upra):ed Saturn-I; and the Saturn V. 

The Apollo program i s  divided i n t o  unmanned f l i g h t s ,  manned e a r t h  o r b i t a l  
f l i g h t s ,  and manned lunar  f l i g h t s .  Unmanned Apollo Uprated Saturn-I  f l i g h t s  
have demonstrated the  s t r u c t u r a l  i n t e g r i t y  and the  compa t ib i l i t y  of !:he 
spacecraf t  and adapter with the  launch veh ic l e ;  the f i r i n g  and r e s t a r t i n g  
of t he  spacecraf t  engines;  t he  a b i l i t y  of the  command module heatshic!ld 
t o  withstand high speed re-entry;  and the  ope ra t iona l  readiness  of the 

calendar year 1966 have q u a l i f i e d  t h e  Uprated Saturn-I f o r  manned missions. 
, ground support and recovery crews. The th ree  unmanned f l i g h t s  condu1:ted 

F i s c a l  year 1968 funds support a period of i n t ens ive  f l i g h t  a c t i v i t y .  
Manned earth o r b i t a l  rendezvous operat ions w i l l  be conducted using Usprated 
Saturn-I  launch veh ic l e s .  I n  add i t ion ,  emphasis w i l l  be placed on 
Apollo Saturn V f l i g h t  q u a l i f i c a t i o n  t o  demonstrate the  e f f i c i e n c y  o E the 
ground support network and t o  v a l i d a t e  t h e  ope ra t iona l  r e l i a b i 1 1 . t ~  oE t he  
spacec ra f t  and launch veh ic l e  systems. These s t e p s  lead t o  the complex 
lunar n i s s i c n  simulations which precede manned lunar  landing and ret i i rn .  

' 
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SUMMARY OF RESOURCES REQUIREMENTS : 
(Thousands of Dollars) 

1966 1967 1968 

Spacecraft  ....................... $1,233,800 $1,250,300 
Uprated Saturn I................. 274,786 23 6,600 
Saturn V . . . . . . . . . . . . . . . . . . . . . . . . .  1,134,871 1,135,600 

Mission support.................. 164.328 243.900 
Engine development... ............ 133,200 49,800 

Total  program plan ............. $2.940.985 $2.916.200 

Unobligated balance a v a i l a b l e  
t o  finance new program plan .............................. 
Tota l  new a u t h o r i t y  requested ............................ 

$1,036,300 
156,200 

1,108,500 
24,500 

281 .OOO 

2,606,500 

-60 .OOO 

32.546.500 

BASIS OF FUND REQUIREMENTS: 

Spacecraft  

The Apollo spacec ra f t  i s  undergoing extensive development and qua l i -  
f i c a t i o n  t e s t i n g  on the  ground and on unmanned Saturn f l i g h t s .  These ground 
and f l i g h t  t es t s  are conducted t o  detect procedural o r  technical  problems 
before manned f l i g h t s  are attempted. The i n i t i a l  vers ion  of the  Apollo 
spacec ra f t ,  launched by an Uprated Saturn-I ,  w a s  q u a l i f i e d  f o r  manned f l i g h t  
on August 25, 1966. Manned missions i n  e a r t h  o r b i t  on Uprated Saturn-I 
launch veh ic l e s  w i l l  begin i n  1967. The manned missions are designed t o  
demonstrate the e f f e c t i v e  operat ion of t he  spacec ra f t  and the  ground 
crew f o r  per iods of up t o  14 days, and t o  develop Apollo e a r t h  o r b i t a l  
rendezvous and docking techniques. The f i r s t  manned cormnand and se rv ice  
module w i l l  be flown on an Uprated Saturn-I  i n  e a r l y  1967. Current plans 
ca l l  f o r  an unmanned lunar  module development f l i g h t  a f t e r  t h e  f i rs t  
manned e a r t h  o r b i t a l  mission. 

Unmanned spacecraf t  q u a l i f i c a t i o n  f l i g h t s  on the Saturn V are a l s o  
planned f o r  1967. 
mission, are scheduled f o r  1968. 

Manned Apollo Saturn V f l i g h t s ,  s imulat ing the  lunar  

Uprated Saturn-I  

The Apollo program includes a t o t a l  o f  twelve Uprated Saturn-I f l i g h t  
veh ic l e s ,  (AS-201 through 212). This series i s  designed t o  v e r i f y  the  
r e l i a b i l i t y  of the  systems which w i l l  be incorporated i n t o  the Saturn V 
3rd s t age  and instrument u n i t ,  and t o  provide a launch c a p a b i l i t y  f o r  
manned e a r t h - o r b i t a l  rendezvous missions with Apollo spacecraf t  module. 
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I n  1966, t he  Uprated Saturn-I  w a s  q u a l i f i e d  f o r  manned f l i g h t .  The f l i g h t  
series began on February 26, 1966, with the  successful  launch of Apollo Saturn 
201 from Launch Complex 34 a t  the  Kennedy Space Center. 
o r b i t a l  f l ight . ,  t h i s  mission demonstrated the  s t r u c t u r a l  s t a b i l i t y  and 
operat ional  c h a r a c t e r i s t i c s  of t he  launch veh ic l e  systems and provided 
p a r t i a l  q u a l i f i c a t i o n  o f  the  Command and Service Module. The second launch 
occurred on J u l y  5, 1966. The l i q u i d  hydrogen experiment conducted during 
the mission furnished c r i t i ca l  f l i g h t  t es t  da t a  on the s torage and be- 
havioral  c h a r a c t e r i s t i c s  of cryogenic f u e l  under zero-gravity condi t ions.  
Af t e r  the  t h i r d  launch, which took place on August 25, 1966, t he  launch 
vehicle  and Command and Service Module were q u a l i f i e d  f o r  manned f l i g h t .  

An unmanned sub- 

An Uprated Satturn-I i s  scheduled to  launch the  f i r s t  manned Apollo space- 
c r a f t  i n  e a r l y  1967. Following t h i s  f l i g h t ,  Uprated Saturn-I  w i l l  be used 
t o  launch the f i r s t  unmanned Lunar Module i n t o  e a r t h  o r b i t  f o r  development 
t e s t i n g .  The next two  veh ic l e s  w i l l  be used f o r  a dual launch. In the  
f i r s t  phase c ~ f  t h i s  mission, a manned Apollo Command and Service Module 
w i l l  be o r b i t e d  by an Uprated Saturn-I.  Approximately one day l a t e r ,  an 
unmanned Luna.:' Module w i l l  be o r b i t e d  by another Uprated Saturn-I to sup- 
po r t  the spacecraf t  developmertt e f f o r t  and t o  provide e a r l y  experience 
i n  Apollo rendezvous and docking maneuvers. 

Fiscal. year. 1968 funds will. provide f o r  completion of the  f i v e  remaining 
ApoZlo Uprated Saturn- I launch veh ic l e s  and de l ive ry  t o  the Kennedy Space 
Center. 
out a t  Kennedy i n  preparat ion f o r  e a r t h  o r b i t a l  rendezvous missions. The 
t e n t h  and eleventh f l i g h t  s t ages  and instrument u n i t s  are scheduled f o r  
completion of acceptance t e s t i n g ,  and de l ive ry  t o  Kennedy t o  support the  
Uprated Saturn- I: f l i g h t  schedule. The f i n a l  launch veh ic l e  i n  t h i s  s e r i e s  
w i l l  a l s o  be completed during t h i s  t i m e .  

The e igh th  and n i n t h  f l i g h t  veh ic l e s  w i l l  undergo pre-launch check- 

Saturn V 

The Saturn V schedule provides f o r  f i f t e e n  launch veh ic l e s  i n  suppalrt 
of Apollo unnianried q u a l i f i c a t i o n  f l i g h t s ,  manned lunar  mission s imulat ions,  
and manned lunar. missions. Saturn V hardware production and d e l i v e r i e s  
are r ap id ly  h i l . d i n g  up t o  meet the mission requirements. Peak production 
a c t i v i t y ,  based on hardware i n  process,  w i l l  be reached during FY 1967. 
Work i s  alrecttiy underway on a l l  t he  f i f t e e n  Saturn V launch veh ic l e s .  
Manufacture o:E the  f i r s t  f i v e  has been completed and long leadtime 
components f o r  the  las t  launch veh ic l e s  are being f ab r i ca t ed .  By the 
end of the  yeiar!, assembly of t he  f i f t e e n t h  launch veh ic l e  w i l l  be underway. 

The f i r s t  :launch of a Saturn V veh ic l e  from Complex 39 a t  the  Kennedy 
Space Center :Ls scheduled i n  11967. This  mission, designated AS-501 ,  w i l l  
be an unmanned o r b i t a l  f l i g h t  t o  t e s t  t he  v e h i c l e ' s  dynamic charac- 
t e r i s t i c s ,  the r e l i a b i l i t y  of the  propulsion systems, and t h e  accurac). 
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of the  guidance and con t ro l  sequencing system. The second unmanned qua l i -  
f i c a t i o n  f l i g h t ,  AS-502, i s  a l s o  scheduled f o r  1967. Again, the  opera- 
t i o n a l  r e l i a b i l i t y  and performance c h a r a c t e r i s t i c s  of the vehic le  w i l l  
be va l ida ted .  The mission w i l l  a l s o  be designed t o  demonstrate t h a t  
the  3rd s t age  has the  c a p a b i l i t y  t o  provide the  propulsion t o  e j e c t  the  
Apollo spacecraf t  out  of e a r t h  o r b i t  and on t o  the  moon. 
during 1967 w i l l  be on f l i g h t  q u a l i f i c a t i o n  of the  Saturn V. Assuming 
success  with the  i n i t i a l  f l i g h t  t e s t s ,  manned missions a r e  planned fo r  
1968. 

Major emphasis 

F i s c a l  year  1968 funds support  a per iod of i n t ens ive  f l i g h t  qua l i -  
f i c a t i o n  leading t o  manned Apollo Saturn V f l i g h t s ,  as w e l l  a s  high 
hardware production r a t e  i n  support  of the  f l i g h t  schedule. The t h i r d ,  
fou r th ,  f i f t h ,  and s i x t h  f l i g h t  veh ic l e s  a r e  scheduled f o r  completion 
of  acceptance t e s t i n g ,  p o s t - s t a t i c  checkout, and shipment t o  Kennedy. 
The tempo of hardware production f o r  subsequent f l i g h t s  w i l l  a l s o  be 
sus ta ined .  The seventh through twel f th  veh ic l e  u n i t s  w i l l  be under- 
going manufacturing, assembly, in -p lan t  checkout, or acceptance f i r i n g  
t o  support  f l i g h t  requirements,  and procurement a c t i v i t y  fo r  the  re -  
maining th ree  veh ic l e s  w i l l  be underway. 

Engine Development 

F i s c a l  year  1966 was the last f u l l  year  o f  funding f o r  con t r ac to r  e f f o r t  
on H-1, F-1 and 5-2 engine development under t h e  Engine Development pro jec t .  
Upon completion o f  engine q u a l i f i c a t i o n ,  funding o f  con t r ac to r  e f f o r t  w a s  
t r a n s f e r r e d  to t h e  respective engine accounts of t h e  Saturn launch vehicles .  
This  t r a n s f e r  covers  a l l  f i e l d  and engineer ing support  f o r  evaluation and 
problem solving. Transfer  d a t e s f o r  t hese  e f f o r t s  were Ju ly ,  1966 f o r  t h e  
H-1, October, 1966 f o r  the F-1, and January, 1967 f o r  t h e  5-2. F i s c a l  year 
1967 funding a f t e r  t h e s e  dates provides  f o r  government-furnished p rope l l an t s  
and a n c i l l a r y  chemicals; services and equipment a s soc ia t ed  with cont rac tor  
e f f o r t ;  con t r ac t ,  a u d i t  and proper ty  adminis t ra t ion ;  and q u a l i t y  assurance 
and in spec t ion  _ .  services. 

, 
I 

During M 1968 the  funds requested w i l l  provide f o r  government-furnished 
p rope l l an t s ,  reimbursement t o  the  Department of Defense f o r  con t r ac t  admin- 
i s t r a t i o n  and q u a l i t y  assurance se rv ices ,  and a cont inuing program of 
government in-house and independent con t r ac to r  eva lua t ion  and ana lys i s  of 
engine prime contractor-produced hardware. 
a r e a  i s  the  5-2 engine environmental test  program conducted a t  the  A i r  Force 
Arnold Engineering Development Center ,  Tullahoma, Tennessee. 
improvements, t o  provide the  launch veh ic l e  with g r e a t e r  opera t iona l  f l e x i -  
b i l i t y ,  r e l i a b i l i t y ,  o r  s a f e t y ,  w i l l  be incorporated i n t o  the  engines.  

The major a c t i v i t y  i n  t h i s  

Necessary 
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Mission Support 

In FY 1968, support  e f f o r t  w i l l  continue f o r  t he  over -a l l  launch, f l i g h t ,  
c r e w  and recovery opera t ions ;  program-wide systems engineer ing;  and sup- 
por t ing  deveI.opment required f o r  the  successful  accomplishment of manned 
space f l ights : .  
a t  the  Mission Control Center loca ted  a t  t he  Manned Spacecraf t  Center and 
a t  the Kennedy Space Center.  

In tens ive  emphasis a l s o  w i l l  be placed on support  a c t i v i t i e s  

SCHEDULE OF LAUNCHES 

Apollo Saturn 201 Launch (Unmanned Sub- 
o r b i t a l  Quali.ficat ion F l i g h t  f o r  
Spacecraft. and Launch Vehicle Development) 

Apollo Saturn 203 Launch (Unmanned Orb i t a l  
F l igh t  Test ; Liquid Hydrogen Experiment) 

Apollo Saturn 202 Launch (Unmanned Orbi ta l  
Qual i f  icat: ion F 1 i g h t  ) 

F i r s t  Manned Uprated Saturn-1 Launch 

F i r s t  Unmanried Saturn V Launch 

F i r s t  Manned Saturn V Launch 

F i r s t  Manned Lunar Landing 

Calendar 
Year- 

February 26, 1966 

J u l y  5, 1966 

August 25, 1966 

1967 

1967 

1968 

Before end of t he  decade 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

suM.IARy 

OFFICE OF MA" ED SPACE F L m  APOLLO APPLICATIONS PROGRAM 

In 1961, the United States undertook the first step toward a major manned 
space flight capability by selecting the goal of a manned lunar landing 
within the decade. 
meet that goal, and the successful Gemini program has provided the 
necessary early experience in maneuver, rendezvous, docking, extravehicular 
activity, and 14-day flight. The Apollo Applications program is the second 
significant step toward that capability and represents an effort even more 
important and far-reaching in its implications than the Apollo effort upon 
which it is based. The program will carry out a full investigation of man's 
role in the effective exploitation of the environment of space to meet man's 
needs on the earth and in the long term exploration of the universe. 

The Apollo and Saturn systems have been developed to 

The Apollo Applications program proposed for initiation in the FY 1968 
budget is based on an average annual launch rate of 4 Uprated Saturn I and 
4 Saturn V flights per year following those required for the manned lunar 
landing. 
ment of United States' manned flight capability, will continue the availability 
of the Nation's two most powerful rocket vehicles, and will not affect the 
on-going Apollo effort. Maximum economy will be achieved through the full 
utilization and extension of Apollo and Saturn developments. The experi- 
mental payloads included in the Apollo Applications program are designed to 
provide significant data on the capabilities of man and equipment, and on 
their potential ability, as promptly and as economically as possible. These 
plans have the flexibility of employing for new missions any spacecraft and 
launch vehicles currently on order for the Apollo program that, in the event 
of early successes, are not required to meet Apollo objectives. 

The planned program will avoid any hiatus in the continued develop- 

The Apollo Applications missions will build upon the strong base of flight 
experience, ground facilities, and trained manpower developed in past and 
current programs. Each mission is designed to take full advantage of the 
Saturn-Apollo system to make significant contributions to a wide range of 
objectives. Missions are planned to concurrently gain experience, test 
theory, perform experiments, and collect data. By establishing multiple 
objectives for each flight mission, a program limited to a minimum economical 
launch rate can achieve rapid progress and make great gains at low cost. 
Key elements of this planning include the decision to use, modify, and expand 
present Apollo systems capabilities rather than move toward whole new develop-.. 
ments, the strategy of re-using basic hardware for many missions by storing 
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it in orbit and returning later with fresh crews and expendables, and the 
approach of designing experiments that will gather important data while 
at the same time testing the experimental concepts themselves. 

The program of investigations and development to be carried forward in 
the Apollo Applications program will meet two basic objectives: to make 
unique contributions to practical applications, operational capabilitie!s, 
science, and teclnnology; and, at the same time, to place the nation in a 
position to assess, on the basis of valid scientific experimentation arid 
actual experiencle, the value and feasiblity of future space flight and the 
interrelated rolces of manned and unmanned systems. 

In support of these objectives, the principal areas toward which thc! 
FY 1968 effort will be directed are the development of an extended f1il;ht 
capability, t'he conduct of manned astronomical and earth observations :lirom 
space, and the continued exploration of the moon. 

The early development of long duration flight capability is clearly one 
of the most important areas to be pressed forward, in that it is a key 
requirement for most of the possible significant advances in manned flight. 
Apollo Applications flights of up to one year or more in duration will 
represent a significant increase in the nation's operational capabilittes 
in space and opportunities for important scientific and technological Iisxperi- 
mentation. 
a sound basis for those future decisions on manned programs of the grerrtest 
interest and potential, such as permanent manned facilities in space or  
manned flights to the planets. 

Extended duration flight experience is also necessary to provide 

Apollo AppLications experiments will permit important and unique obl3erva- 
tions of the sun starting in 1969 and will at the same time provide exlperience 
that is essential for the design and operation of future large telescopes 
in space (manned, man-tended, or unmanned) which will open up a wliole new 
chapter in the! exploration and understanding of the universe. 

Apollo Ap~11.ic.ations experiments with a wide variety of sensing devices 
will test the feasibility and utllity of advanced types of meteorological 
observations cmdl earth resource surveys from space. These experiments will 
provide the datal for decisions on future systems--unmanned or manned-to 
derive additi.<Jml practical benefits from space observations. 

Saturn V flights in the Apollo Applications program will provide for 
following up the first Apollo landings with additional lunar exploration 
missions of up t o  14 days on the surface and for observation and mapping 
from lunar orbit:. These missions will yield important additional scientific 
data about the moon and will also provide the information necessary for 
deciding whef:lier our manned capabilities for exploration of the moon should 
be further drwe:Loped and exploited. 
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Within t h i s  framework, s p e c i f i c  program elements have been se l ec t ed  for 
i n i t i a t i o n  i n  FY 1967 and 1968 t h a t ,  i n  combination, provide the  g r e a t e s t  
cont r ibu t ion  t o  the  nat ion 's  space ob jec t ives  a t  the  lowest cost .  
are : 

These 

"be spent ,  o r b i t i n g  second s tage  of an Uprated Saturn I w i l l  be 
converted i n t o  a habi tab le ,  10,000 cubic f o o t ,  o r b i t a l  workshop. Provided 
with an a i r l o c k ,  t he  workshop w i l l  provide i n  1968 an economical long 
durat ion manned s h e l t e r  f o r  many experimental a c t i v i t i e s  and w i l l  be r e v i s i t e d  
and re-used during the course of t h e  program. 

The support systems of t he  bas ic  Apollo conrmand and se rv ice  modules 
w i l l  be modified f o r  long durat ion operations.  

The lunar  module w i l l  be modified to serve as a base f o r  manned lunar 
inves t iga t ions  of  up t o  two weeks. 

The Apollo developed lunar mapping and survey system w i l l  be used t o  
complete t h e  cartography of  t h e  moon. 

The command module w i l l  be modified t o  ca r ry  up to 6 men fo r  sho r t  
durat ion f e r r y  and resupply missions and w i l l  be provided a land landing 
capab i l i t y ,  thereby reducing cos t s  and increas ing  operat ing f l e x i b i l i t y .  

Special ized payloads w i l l  be developed f o r  operat ion i n  var ious o r b i t s  
and on the  moon, including mul t i spec t r a l  ea r th  and weather sensors,  b io logica l  
and biomedical experiments, mobile lunar vehic les ,  and comnunications systems. 

A manned s o l a r  te lescope system, forerunner of long-lived o r b i t a l  a s t r o -  
nomical f a c i l i t i e s ,  w i l l  be flown during the  peak of s o l a r  a c t i v i t y .  

SUMMARY OF RESOURCES REQUIREMENTS: 
(Thousands of Dollars) 

1966 1967 19 68 

Space vehicles............. $8,500 $38,600 $263 , 700 
Experiments................ 40 , 347 35,600 140 , 700 
Mission support............ 2,400 5,800 50, 300 

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

Space Vehicles 

The FY 1968 request provides f o r  continued incremental funding of follow- 
on Uprated Saturn I procurements, i n i t i a t e d  i n  FY 1966 and 1967, and the i n i t i a l  
funding f o r  follow-on Saturn V vehic les  and comnand and serv ice  modules (CSM). 
The f i r s t  follow-on Uprated Saturn I will be del ivered a t  the end of 1968. 
The f i r s t  follow-on Saturn V w i l l  be del ivered i n  mid-1970. The f i r s t  
follow-on CSM is t o  be del ivered l a t e  i n  1969. 
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Apollo spacecraf t  systems, including the  electrical power system and t h e  
l i f e  support  and, environmental con t ro l  systems, are cu r ren t ly  being sulbjected 
t o  an ex tens ive  series o f  tests to determine t h e i r  c a p a b i l i t i e s  to  opera te  
both i n  t h e  ertvironments and f o r  t he  dura t ion  contemplated by Apollo Applica- 
t i o n s  missions.  The plan i s  to incorporate  the  minimum changes needed t o  
accomplish the  new missions. F i s c a l  year 1968 funds w i l l  provide f o r  the  
cont inuat ion of these  test ,  design and development e f f o r t s ,  begun i n  FY 1966 
and FY 1967, pe r t inen t  t o  modif icat ion of Apollo spacecraf t  systems to  support  
Apollo Applic:citi.ons missions. 

F i s c a l  year 1.968 funds a l s o  provide f o r  t h e  i n i t i a t i o n  of  t he  devellqment 
of  a land lanclinig c a p a b i l i t y  f o r  t he  comnand module. 
planned f o r  1.970. 
t h e  primary r txovery mode, thereby reducing recovery costs. 
t h a t  i t  w i l l  then be economically advantageous t o  plan to  r e fu rb i sh  and re-use 
command modu1.e~. I n  conjunction with the  incorpora t ion  of  t he  land landing 
c a p a b i l i t y  thtt i n t e r i o r  of t he  command module w i l l  be rearranged t o  accommodate 
up t o  th ree  add i t iona l  a s t ronau t s  f o r  sho r t  dura t ion  resupply and f e r r y  missions.  

I n i t i a l  f l i g h t s  sre 
The system w i l l  a l low el iminat ion of  water landing ms 

Studies  i n d i c a t e  

Experiments 

Apollo App:lic:ations experioients cover a wide range of ob jec t ives  i n  the  
f i e l d s  of scJ.(mc:e, medicine, app l i ca t ions ,  technology and engineering. The 
d e f i n i t i o n  arid development of experiment payloads t o  meet these  ob jec t ives  
w i l l  include 4ict:ivity by elements of  NASA, o the r  government agencies ,  and 
t h e  scient i f ic :  and i n d u s t r i a l  communities. 

One of the  more s ignif icant :  s c i e n t i f i c  experiments involves  the  Apollo 
te lescope mount (Am). This is a new development, i n i t i a t e d  i n  f i s c a l  
year 1967, t h a t  w i l l  support  ti v a r i e t y  of  solar and stellar experiments i n  
Apollo Appliciltions f l i g h t s .  The ATM provides a s t a b i l i z e d  platform wlhich 
can accomnodate instruments r equ i r ing  f i n e l y  cont ro l led  pointing. It w i l l  
be mounted i n  a s t r u c t u r a l  rack a t tached  to  t h e  ascent  s t age  of  t he  luaar 
module. The g rea t  advantage of t h i s  c a p a b i l i t y  i s  t h a t  t he  sun and s t a r s  
can be clearl.lr observed without being obscured by the  e a r t h ' s  atmosphere, 
and i t  W x l l  be poss ib le  f o r  t h e  f i r s t  t i m e  to  r e t u r n  photographic film from 
such observat::Lom . 

An importtint technological  and ope ra t iona l  experiment i n  i t s  own r i g h t  
is the  orb i t t i1  workshop. In  add i t ion  t o  the  experience gained from i t s  
opera t ion  i t  wi:11 permit a s t ronau t s  to  work and perform experiments t h a t  
could not be accomplished without it. 
hydrogen tank of t he  spent  second s t a g e  of  an Uprated Saturn I and a 65-inch 
diameter air:loclc t h a t  provides t h e  connection between t h e  Apollo comnand and 
se rv ice  modu:Les:, and the  spent s tage.  A hatch i n  t h e  a i r l o c k  w i l l  permit the  
as t ronauts  t o  go i n t o  space without depressur iza t ion  of  t he  spent  stag,e or 
the  spacecraf t .  I n  o r b i t a l  f l i g h t ,  t h e  command and service module w i l l  
dock with the  adrlock,  and the  crew w i l l  a c t i v a t e  systems t o  p res su r i ze  the  

The workshop c o n s i s t s  of  t h e  empty 



spent stage for habitation. The experiment equipment for use in the spent 
stage is to be stored elsewhere during launch and carried into the work- 
shop for operation. 

An extensive list of experiments is planned for operation with the orbital 
workshop. 
shop for long duration flight, the work capability and mobility of astronauts 
in zero-g flight, and the effect of long duration zero-g on man. Other 
experiments will serve science, engineering and technology needs. 

Some are directed toward evaluating the habitability of the work- 

The Apollo Applications program requires significant ground-based 
operations to handle the integration of payloads, and the planning and 
support of launch and flight operations. The extent and complexity of 
this activity is a direct function of the size and number of experiments to 
be carried and the duration of the flights. 
for the analysis of payloads to determine detailed payload integration re- 
quirements, and the implementation of design and development of integration 
activities for the initial Apollo Applications flights. Fiscal year 1968 
funding will also provide for initiation of operations support for missions 
including the augmentation of the mission control center at Houston, required 
to support the increased data demands resulting from the enlarged experiment 
and operational activity associated with the Apollo Applications program, 

The FY 1968 effort will provide 
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RESEARCH AND DEVELOPPENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF MA@NED SPACE FLIGHT ADVANCED MISSIONS PROGRAM 

PROGRAM OBJEiENES AND JUSTIFICATION: 

The objec1:ive of the Advanced Missions program is to examine advanced 
manned space flight mission concepts. Included are logical extensions of 
the NASA space program through analysis of present hardware systems for 
growth potenXia1; development of requirements for future systems; guidance 
for research1 and technology activities; provision of technical information 
and cost datal upon which future program decisions can be based, and initia- 
tion of the definition, preliminary design and specification of probable 
future mi s si one,. 

SUMMARY OF RIBSOURCES REQUIREMENTS: 

(Thousands of Dollar 8 )  

1968 -.- 1966 1967 

Advanced BlirjiSiOnS studies.. ............ $10,000 $6.200 ~ 8 . 0 0 0  

Total................................ $10.000 $6,200 2 6 , 0 0 0  
-,- 

BASIS OF FUNX’IEQUIREXENTS: 

Advanced studies provide a firm foundation for planning and selecting 
future manned space flight missions. Specific areas of investigation in- 
clude manned earth orbital, lunar, and planetary missions and launch vehicles. 
Fiscal year 1.966 and 1967 Studies provided support for the evolving A p o l l o  
Applicatione program, including both the definition of experiments and other 
mission payload’s and the cost-effectiveness examination of alternate flight 
equipment approaches. The FY 1966 and 1967 studies also examined the feasi- 
bility of a Long-duration space station module. In addition to the varied 
potential applications for earth orbital missions, the space station study 
includes anal.ysds to identify design features conanon to a manned planetary 
flight requireatent. 

Earth Orbital Studies 

The Fp 1968 effort will refine the most promising space station concepts 
for an initial one-year capability, as well as a continuous-operation station. 
The ultimate growth capabilities of such a continuous-operation space station 
into a p1anet:ary mission module will also be examined. 
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Planetary Hission S tudies  

Manned p lane tary  mission s t u d i e s  have examined a number of mission modes 
and systems concepts f o r  manned Mars and Venus reconnaissance, sample re- 
t r i e v a l  from Mars, and, u l t imate ly ,  f o r  Mars landing missions. Studies  
i d e n t i f i e d  the p r a c t i c a b i l i t y  of using Apollo space vehic le  hardware 
f o r  sample r e t r i e v a l  o r  reconnaissance missions,  and developed spacecraf t  
concepts f o r  an u l t imate  manned Mars landing mission. 

The Fy 1968 study program w i l l  emphasize f u r t h e r  d e f i n i t i o n  of the  tech- 
nology requirements and concepts f o r  a Hers sample r e t r i e v a l  mission. Such a 
manned mission would have the  unique c a p a b i l i t y  of re turn ing  t o  e a r t h  samples 
of the  Mars surface and atmosphere f o r  s c i e n t i f i c  ana lys i s  by means of an 
unmanned sample r e t u r n  probe ta rge ted ,  launched, and r e t r i eved  by the manned 
spacecraf t .  Additional o r b i t i n g  and landing probes could be launched f o r  
obtaining more d e f i n i t i v e  s c i e n t i f i c  data  on the  Mars environment. The 
s t u d i e s  w i l l  include preliminary d e f i n i t i o n  of the mission spacecraf t ,  
assoc ia ted  propulsion s t ages  and onboard experiments t h a t  might be conducted 
by the crew members during the mission. 

Lunar Mission Studies  

In  FY 1968 s t u d i e s  w i l l  provide for updating the  cur ren t  plan f o r  lunar 
explora t ion  t o  develop the accompanying conceptual designs. This explorat ion 
plan w i l l  review the  b a s i s  f o r  a continuing series of manned and unmanned 
missions. Studies  w i l l  define var ious a l t e r n a t i v e s  fo r  improving and extend- 
ing  the  c a p a b i l i t i e s  of Apollo-type systems f o r  extended mobili ty.  Future 
d i r e c t  f l i g h t  systems which can meet extended lunar  explorat ion requirements 
w i l l  a l s o  be s tudied.  

Launch Vehicle S tudies  

Launch vehic le  s t u d i e s  to  support e a r t h  o r b i t a l ,  p lanetary and lunar  
manned missions w i l l  be continued during Fy 1968. These s tud ie s  w i l l  stress 
preliminary d e f i n i t i o n  of improved Saturn vehic les .  
on reusable  r e -en t ry  spacecraf t .  The r e l a t e d  f a c i l i t i e s  and support require-  
ments w i l l  a l s o  be studied. 

E f f o r t s  w i l l  continue 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS PHYSICS AND ASTRONOMY I?ROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The ob jec t ive  of the  Physics and Astronomy program i s  t o  increasr? our 
knowledge of t he  space environment of the  e a r t h ;  of t he  sun and the  rela- 
t i onsh ip  of t he  sun t o  the  e a r t h  and t o  the  in t e rp l ane ta ry  medium; ,and 
of the  fundamental physical  nature  of the universe.  I n  o rde r  to achieve 
t h i s  ob jec t ive ,  research programs have been developed t o  study the  iipper 
atmosphere, t he  ionosphere, the e a r t h ' s  magnetosphere, the  region bc2yond 
the boundaries of the  magnetosphere, solar r a d i a t i o n ,  the solar wind 
p a r t i c l e s  and i t s  i n t e r a c t i o n s  i n  space,  cosmic rays from beyond thcz s o l a r  
system, and r a d i a t i o n  from stars and o t h e r  celestial  bodies which c\nnnot 
be observed from the  e a r t h ' s  surface.  

While t h e  ob jec t ive  of the  program has been divided i n t o  t h r e e  m,njor 
areas, they are by no means independent of each o the r .  Knowledge g(nined 
i n  one con t r ibu te s  t o  understanding the o the r s .  Many s t u d i e s  con t r ibu te  
t o  knowledge i n  a l l  t h ree .  
i n  t h i s  program have been made i n  na t iona l  programs such as meteorology, 
communications, manned space f l i g h t ,  and cartography. However, the  pro- 
gram i s  intended p r imar i ly  t o  be one of bas i c  research dedicated t o  the  
expansion clf knowledge. As such, i t  is  in t eg ra t ed  with the programs 
of educaticlnal and s c i e n t i f i c  research i n s t i t u t i o n s  i n  the United S t a t e s  
and i n  many foreign coun t r i e s .  Subs tan t i a l  e f f o r t s  are being rnade to  
insure  tha t  the  r e s u l t s  of t he  research are made a v a i l a b l e  to  f a c i l i t a t e  
fu tu re  advancement i n  technology, s c i e n t i f i c  research,  and education. 

Practical application! of the  knowledge gained 

SUMMARY OF-RESOURCES REQUIREMENTS : 

(Thousands of Dollars) 
1966 1967 1968 

Supporting research and 
technology/Advanced s tud ie s . .  ... 

Sola r  observatories. . . . . . . . . . . . . . .  
Astronorn.ica1 observator ies . . . . . . . .  
Geophysical observator ies . . . . . . . . .  
Pioneer. . . . . . . . . . . . , . . . . . . . . . . . , . .  
Explorers .......................... 
Sounding, rockets.. . . . . . . . . . . . . . . . .  
Sunblazer... . . . . . . . . . . . . . . . . . . . . . .  
Data ans.l.ysis.. ................... 

$20,594 
19,052 
22,300 
28,215 
12,700 
18,592 
19,300 

2,000 
--- 

$19,900 
9,800 

27,700 
24,000 

7,200 
19,200 
20,000 

2 .ooo 
--- 

$19,900 
11,900 
00,600 
20,000 
7,500 

21,600 
22,000 
2,000 

-, 2,000 

T o t a l . . . . . . . . . . . .  ............... $142,753 $129,800 3 , 4 7 , 5 0 0  - 
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BASIS OF FUND REQUIREMENTS: 

Supporting Research and Technology 

The objectives of the Supporting Research and Technology project are 
to provide a sound theoretical base for the flight programs; to initiate 
development of instrumentation for future experiments; to provide labora- 
tory data for evaluation of flight data; to conduct balloon and aircraft 
observations for correlation with flight program results; and to provide 
scientific support for the manned space flight program. 

Advanced Studies 

Advanced Studies establish the concepts, characteristics, and feasi- 
bility of future manned and automated earth-orbital and interplanetary 
missions. Among the missions to be studied are small scientific satellites 
of the Explorer class, specialized Explorers, galactic - Jupiter probes, 
and small interplanetary probes. 

Solar Observatories 

The objective of the Orbiting Solar Observatory (OSO) project is advance- 
ment of solar physics through the use of space techniques which permit ex- 
pansion of solar research by elimination of the atmospheric absorption 
which occurs with ground-based observations. 
designed to provide an investigation of the sun and of its changing 
activities. They will systematically study the rapid changes and the 
long term changes in solar radiation during a solar cycle, and probe into 
the underlying causes of these changes by examining regions of activity 
on the solar surface. During the period of decreasing solar activity the 
flights of OSO-I and I1 were launched in 1962 and 1965, respectively. Con- 
tinuous program effort will be pursued with OS0 into the period of maximum 
solar activity. 

The solar observatories are 

Fiscal year 1968 funds will provide for completion and launch of the 
sixth observatory; for continuing work on the two follow-on spacecraft and 
experimental packages; and for data analysis on the fourth, fifth, and 
sixth observatories. 

Astronomical Observatories 

The primary objective of the Orbiting Astronomical Observatory (OAO) 
project is to provide a precisely stabilized observatory above the atmos- 
phere to observe the universe. These observatories will be capable of 
making astronomical observations using electromagnetic radiation in the 
ultraviolet and X-ray regions of the spectrum which do not penetrate the 
earth's atmosphere, and of making high resolution observations in the 
visible regions of the spectrum. The first OAO was flown in 1966, and 
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c a r r i e d  a v a r i e t y  of u l t r a v i o l e t ,  X-ray and gamma ray te lescopes.  However, 
an e a r l y  f;ail.ure i n  the  spacecraf t  equipment prevented the operat ion of 
the s c i e n t i f i c  instruments on t h i s  f l i g h t .  Spacecraft  and experiment 
development: f o r  t h ree  add i t iona l  OAO's  i s  c u r r e n t l y  i n  progress.  

F i s c a l  year 1968 funds w i l l  provide f o r  t he  i n t e g r a t i o n  of the ex- 
periments ;and observatory tests f o r  t he  prototype and the OAO-Az mission, 
the i n i t i a t i o n  of launch preparat ions f o r  OAO-A2, and acceptance t e s t s  f o r  
the OAO-B experiment. Funds w i l l  a l s o  be used f o r  the  development, f a b r i -  
c a t i o n  and test of the  OAO-B and OAO-C spacecraf t  and f o r  the  construct ion 
of the fl ight:  hardware f o r  t he  Princeton experiment on OAO-C. 

Geophysical Observatories 

The ob;jecl:ive of the  Orbi t ing Geophysical Observatory (OGO) p ro j ec t  
i s  t o  devt? Lop a standard e a r t h - o r b i t i n g  observatory capable of ca r ry ing  
l a rge  numbers of experiments i n  a wide v a r i e t y  of o r b i t s  t o  i n v e s t i g a t e  
simul taneoiis1.y geophysical phenomena and t h e i r  i n t e r r e l a t i o n s h i p s  biith 
s o l a r  acti~vit:y,  the  in t e rp l ane ta ry  and g a l a c t i c  medium, the t e r r e s t r i a l  
magnetosphere, and the  atmosphere. The f i r s t  t h ree  spacec ra f t  i n  t h i s  
series,  O(;O-:C, I1 and 111, have been launched. A l l  t h r ee  OGO missions 
are s t i l l  operat ional  as sp in - s t ab i l i zed  sa te l l i t es  and forty-seven of 
the t o t a l  siicty-one experiments on the  th ree  missions are s t i l l  provid- 
ing use fu l  data.  
da t a  have resul ted i n  seventy-four r e p o r t s  and presentat ions.  

Since September, 1964, over 300,000 hours of experiment 

F i s c a l  :year 1968 funds iare f o r  completion and launch of OGO-E anid 
in t eg ra t ion  and tes t  of OGO-F. They w i l l  a l s o  provide f o r  completion of 
f i rs t  run data analyses f o r  OGO-I and 11, cont inuat ion of da t a  ana lys i s  
f o r  OGO-I:[; i n i t i a t i o n  of data  a n a l y s i s  f o r  OGO-D and E ;  and complcition 
of OGO-F experiment hardware f ab r i ca t ion .  

Pioneer 

Pioneers iare inves t iga t ing  the  in t e rp l ane ta ry  environment and tkie 
propagation of s o l a r  and g a l a c t i c  phenomena through t h i s  medium. Ibta 
from the 1:wo Pioneers and similar measurements made near e a r t h  pro\lide 
simultaneous observations a t  widely separated po in t s  i n  space. Pioneer 
V I  w a s  s u ~ : c e ~ ~ s f u l l y  launched i n  December, 1965, i n t o  s o l a r  o r b i t ,  rind 
Pioneer V I 1  was success fu l ly  launched i n  August, 1966. Both contiriue t o  
r e t u r n  use fu l  da ta  from deep space. Three add i t iona l  Pioneer missions 
are scheduled f o r  missions approaching as c l o s e  as 0 . 8  AU and goinp, out  
as f a r  as 1 . 2  AU from the  sun (1 AU is  equal t o  the  mean e a r t h  t o  :,un 
d i s t ance ,  32,900,000 miles) .  

Funds :requested f o r  FY 1968 w i l l  continue t o  support the  post-lrunch 
operat ions f o r  Pioneer V I  and V I I ,  f i n a l  t e s t i n g  and launch of the t h i r d  
spacec ra f t ,  and i n i t i a l  i n t e g r a t i o n  and t e s t i n g  f o r  the fourth spacec ra f t .  
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Explorers 

The Explorer class of satellites has been one of the most efficient 
and economical means of accomplishing a variety of scientific missions. 
A substantial portion of the scientific data gathered and many new discov- 
eries are attributable to instruments carried in Explorer spacecraft. 
These spacecraft, most of which are launched by the relatively inexpensive 
Scout and Delta vehicles, are specifically designed for particular scien- 
tific investigations, and are flown in orbits suitable for these investiga- 
t ions. 

These spacecraft are developed by NASA installations, industry, univer- 
sities, and cooperating foreign countries. Many smaller organizations have 
been able to gain competence and experience by participating in the develop- 
ment of these small Explorer spacecraft. Fiscal year 1968 funds provide for 
an essentially level-of-effort program, with initiation of follow-on missions 
emphasizing radio and X-ray astronomy. 

Sounding Rockets 

Sounding rockets are the most effective means of making scientific 
studies of the upper atmosphere at altitudes above 20 miles and below 
perigee altitudes of earth satellites. 
small, inexpensive vehicles capable of carrying wide varieties of 
instrumentation for studies related to the atmosphere, the ionosphere, 
energetic particles, astronomy, and solar physics. Sounding rocket 
flights have been extremely useful in developing instrumentation for 
later use on satellites. The usefulness of sounding rockets for 
astronomical observations of the sun and stars in the X-ray and ultra- 
violet regions of the spectrum has been greatly increased by the develop- 
ment of attitude control systems. 

These rockets are relatively 

The small increase in the funding requirements for the Sounding Rocket 
program in FY 1967 and FY 1968 is largely due to the development and in- 
creased use of improved attitude control systems; and to the increased 
use of larger, more expensive vehicles to carry stabilized heavier 
payloads. 

Sunblazer 

The basic objective of the Sunblazer project is to place small, 
relatively inexpensive scientific spacecraft into heliocentric orbits 
to study the solar corona. This is to be accomplished by means of a 
propagation experiment, magnetic field mapping and observations of solar 
particle fluxes. Fiscal year 1968 funds will initiate the procurement 
of components, fabrication and assembly, integration, test, and pre- 
paration for launch of Sunblazer A .  Experiment funding will allow for 
the pre-launch formating and programming of the propagation experiment. 
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Data Analysis 

The prinistry ob jec t ive  of t h i s  p r o j e c t  is  t o  c a r r y  ou t  NASA's ob l iga t ion  
to  make the! s c i e n t i f i c  information gained from space p r o j e c t s  a v a i l a b l e  
t o  the  pub1.1,~. Data accumulated from NASA's e a r t h  o r b i t i n g  spacec ra f t ,  
sounding rockets ,  and space probes are being reduced and placed i n  s torage 
a t  the  National Space Science Data Center located a t  the  Goddard Space 
F l i g h t  Center.. Here it  i s  catalogued and d i s t r i b u t e d  t o  i n t e r e s t e d  
researchers .  F i s c a l  year 1967 and FY 1968 funds provide f o r  the operat ion 
of t he  Data Center and f o r  the  support o f  research t a sks  u t i l i z i n g  the  
da t a  s to red  the re .  

3CHEWLE OF MUNCHES 

Pro i e c  t 

Solar  Observatories 

As t ronomica.1 
Ob serva t clr y 

I 

Geo ph ys i c  EL I. 
Observatxx i.es 

Explorers 

I 

Mission 

Launch OSO-E and D 
(subsequent launches a t  
approximately one year 
i n t e r v a l s )  

Launch OAO-Az (subsequent 
launches a t  approximately 
one year i n t e r v a l s )  

Launch OGO-D 
(subsequent launches a t  
approximately one year 
i n t e r v a l s )  

Launch In t e rp l ane ta ry  Explorers 
IMP-F and -E 
(subsequent launches a t  
approximately one year 
i n t e r v a l s )  

Launch f i r s t  Radio Astronomy 
Explorer,  RAE-A 

Launch NRL, Solar  Explorer - B 

Launch United Kingdom sa t e l l i t e  
UK- E 

Launch I t a l i a n  s a t e l l i t e  
San Marco-B 

Calendar 
Yc!ar - 

1967 

1968 

1967 

I967 

:I. 9 6 7 

1967 

1967 

1967 
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Proiect 

Pioneer 

Sunb lazer 

Sounding Rockets 

Mission 

Launch two European Space 
Research Organization satel- 
lites ESRO-I and I1 

Calendar 
Year 

1967 

Future Explorers will be launched 
at the approximate rate of 2-3 
per year using Deltas, 2-3 per 
year using Scouts, and 1-2 per 
year in international cooperative 
programs 1968 on 

Launch Pioneer C 
(subsequent launches at 
approximately one year 
intervals) 

Launch Sunblazer A development 
flight 

1967 

1968 

Coordinated geophysical and solar 
measurements to study solar-ter- 
restrial-interplanetary relation- 
ships during the period of the 
active sun 1967- 19 72 

Magnetic field of the earth with 
barium chemical releases 1967 

Coordinated search of the 
celestial sphere for X-ray 
sources 1967 - 1968 
Test flights of advanced solar 
and stellar pointing controls 
(STRAP, SPARCS, and FACS) with 
5-20 arc section spatial resolu- 
t ion. 1967-1968 

Test flights of instrumentation 
being developed for OSO, OGO, Air 
Density/Injun, and Pilgrim satel- 
lites and Mariner 1969 1967 

1 

Vertical soundings in conjunction 
with flyby's of OSO, OGO, and 
Alouette satellites. 1967 
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RESEARCH AND DEWLOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF SPACE: -- SCIENCE AND APPLICATIONS LUNAR AND PLANETARY EXPLORATION ,- 

PROGRAM 

PROGRAM OBJNCT1VES -- AND JUSTIFICATION : 

The Lunar arid Planetary Exploration program carries out  the  s c i e n t i f i c  
explora t ion  of the  s o l a r  system by means of ear th-based research and 
automated spacecraf t .  
moon, the  p:lanets Mars and Venus, and the  in t e rp l ane ta ry  space between. 
Long range 01, j tx t ives  include eventua l  explora t ions  of Mercury, the  c u t e r  
p lane ts  and t h e i r  moons, comets, a s t e r o i d s ,  and the  in t e rp l ane ta ry  medium 
enroute  t o  these  bodies. Achievement of these  ob jec t ives  w i l l  providle 
the  da t a  wit la  which we can b e t t e r  understand the  o r i g i n s  and h i s t o r y  of 
our solar system, the  mechanisms by which i t  developed, and knowledge1 
about the  o r i g i n  of l i f e .  These ob jec t ives  requi re  the  development of 
spacecraf t  teclmology v i t a l  t o  both automated spacecraf t  and manned fu tu re  
programs, and i t s  success fu l  app l i ca t ion  t o  f l i g h t  missions. 

The immediate ob jec t ives  are the  explora t ion  olf t he  

The lunar program performs the  s c i e n t i f i c  explora t ion  of t he  moon with 
automated spacecraf t  which precede the  more exhaust ive inves t iga t ion  t o  
be conducted l a t e r  by manned systems. Ranger provided i n i t i a l  visua'l. 
da ta  about the  moon which was 1,000 times b e t t e r  than any photographrr 
through earth-based te lescopes,  
of the  lunar su r face ,  and photographed i t  i n  f i n e  d e t a i l .  The Lunar 
Orbi te r  provides broad area photographic coverage both a t  high and medium 
reso lu t ions  which compliments t he  d e t a i l e d  i n  s i t u  Surveyor coverage,  
The Surveyor-Orbiter team wi l l  continue t o  search f o r  a d d i t i o n a l  Apollo 
landing s i t e s  and con t r ibu te  f u r t h e r  t o  our knowledge by inves t iga t ing  
the  chemical composition of the  moon, by def in ing  the  lunar  g r a v i t a t i o n a l  
f i e l d ,  and bly photographing si tes of special s c i e n t i f i c  interest :  on 'both 
the  f r o n t  and hidden s i d e  of the  moon. 

Surveyor has  measured the  bear ing s t r eng th  

The p lane ts  present  u s  with a s c i e n t i f i c a l l y  a t t r a c t i v e  opportuni ty  f o r  
explorat ion because they a l l  d i f f e r  markedly from our ear th .  
d i f fe rences  may l i e  the  c l u e s  t o  the  na tu re ,  o r i g i n ,  and evolu t ion  OE our  
s o l a r  system and of l i f e  i t s e l f .  Object ives  of t he  Mariner program a r e  
t o  explore  the  p lane ts ,  t h e i r  moons, and in t e rp l ane ta ry  space with t h e  
light weighit: Mariner systems. 
knowledge of Venus: 
f i e l d s  and charged p a r t i c l e  f luxes  as i t  f lew by. 
demonstrated t:he value of the  Mariner class spacecraf t  t o  provide precursor  
type s c i e n t i f i c  and engineer ing da ta  p r i o r  t o  d e t a i l e d  solar system explora-  
t i o n  by Vqrriger c l a s s  systems which w i l l  c a r r y  out  automated surface 

I n  these  

Mariner I1 added s i g n i f i c a n t l y  t o  our 
Mariner I V  photographed the  su r face  of Mars and measured 

These missions have 
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explorat ion.  The Mariner I V  spacecraf t  is serv ing  as a b a s i s  f o r  f u r t h e r  
Mariner missions t o  Venus i n  1967 and t o  Hars i n  1969 and i n  1971. It 
is a n t i c i p a t e d  t h a t  t he  Mariner program w i l l  cont inue t o  provide a means 
f o r  t h e  s c i e n t i f i c  explora t ion  of Venus, the  comets, and o the r  bodies i n  
the  solar system,with l ightweight  automated spacecraf t .  

SUMMARY OF RESOURCES ELEQUIREMENTS: 

(Thourands of Dollars) 
1966 1967 1968 

Supporting research and 

Surveyor..................... 104,634 84,500 

EIBriner...................... 17 , 585 35,200 68,900 

.technology. ................ $23,000 $20,900 $20,900 
42,200 

Lunar orbiter..............,, 58,081 28,800 10,000 

Ranger....................... 1 .ooo ... .-- 
Total. ..................... 5204JQQ $169-400 

BASIS OF FUND REQUIREMENTS: 

Supporting Research and Technology 

This program provides the  c a p a b i l i t y  t o  c a r r y  Out  work not  s p e c i f i c a l l y  
a part of c u r r e n t l y  approved f l i g h t  missions,  but  which con t r ibu te s  t o  
lunar  and p lane tary  sc ience ,  advanced t echn ica l  development, or advanced 
misrion planning. Ground-based observat ion and measurements of extra- 
terrestrial bodies  provide bas i c  s c i e n t i f i c  da t a  t o  be used i n  comparison 
with f l i g h t  measurements. 
pramising experiments which may later be se l ec t ed  f o r  f l i g h t  missions and 
provides f o r  work t o  advance technology as required f o r  f u t u r e  missions, 
inc luding  c u r r e n t  work on spacec ra f t  s t e r i l i z a t i o n  f o r  the  prevention of 
p lane tary  contamination by terrestrial organisms. 
by t h i s  program def ine  f u t u r e  mission possibil i t ies to s a t i s f y  var ious  
s c i e n t i f i c  object ives .  

This program also provider  e a r l y  funding f o r  

Advanced s t u d i e s  funded 

Surveyor 

The ob jec t ives  of the  Surveyor p r o j e c t  are t o  develop the  technology 
required t o  accomplish success fu l  s o f t  landings a t  predetermined sites 
on the  moon and t o  conduct s c i e n t i f i c  measurements on the  lunar  surface.  
Surveyor I made the  first con t ro l l ed  descent t o  the  su r face  of t he  moon, 
f ind ing  a su r face  which should be s a f e  f o r  Apollo, and t ransmi t ted  over 
11,000 high r e so lu t ion  p i c t u r e s  back t o  ear th .  Surveyor I1 was launched 
successfu l ly  by an Atlas-Centaur launch veh ic l e  but  f a i l e d  due t o  a m a l -  
funct ion during t h e  midcourse maneuver. The funds requested f o r  FY 1968 
w i l l  complete assembly, systems environmental and f l i g h t  acceptance tests, 
launch and post-launch opera t ions  f o r  t he  last of the  seven Surveyor 
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D 

spacecraf t .  
Apollo landing sites and determine the  lunar sur face  and subsurface physical  
and chemical proper t ies .  This is e s s e n t i a l  t o  ensure a high confidence t h a t  
t h e  topographic and s t r u c t u r a l  characteristics of p o t e n t i a l  Apollo landing 
sites are 8u:Ltable f o r  manned landings before t h e  missions are attempted. 

!the f i v e  Surveyors y e t  to  be launched w i l l  examine p o t e n t i a l  

Lunar Orbi te r  

The Lunar O r ' b i t e r  teams wi th  the  s o f t  landing Surveyor to  provide 
d e t a i l e d  infiomation about t he  lunar  surface.  
program serve a s  o r b i t i n g  p l a t f o r m  to  photograph i n  d e t a i l  extended iireas 
of the  moon to  be used t o  select s u i t a b l e  Apollo landing sites. 
O r b i t e r s  I and I1 have returned high (one meter) re so lu t ion  p i c t u r e s  of 13 
candidate Apollo landing sites covering an  area of 4,000 square miles and 
wide angle  (8 meter) r e so lu t ion  p i c t u r e s  of 22 candidate Apollo l a n d i i s  sites 
covering an area of 30,000 square m i l e s .  
photographs of much of t he  hidden s i d e  of t h e  moon and of c e r t a i n  spetcific 
areas of gree t  s c i e n t i f i c  i n t e r e s t .  Tracking of t h e  spacecraf t  in i t i s  
o r b i t  fu r the r  def ines  t h e  lunar  g rav i t a t iona l  f i e l d  which is of stronis 
s c i e n t i f i c  interest and is  usefu l  f o r  refinement of guidance requirements f o r  
f u t u r e  manned missions. Lunar Orbi te r  also secures  information on thic 
r ad ia t ion  environment and micrometeoroid f l u x  near t h e  moon. The thriee 
remaining Lunar Orbi te rs  w i l l  photograph add i t iona l  p o t e n t i a l  Apollo Landing 
sites and a reas  of p a r t i c u l a r  s c i e n t i f i c  i n t e r e s t .  
FY 1968 w i l l  provide f o r  t h e  acceptance t e s t i n g  of the  remaining Lunar Orbiter: 
spacec ra f t ,  launch and mission operat ions,  and data analys is .  

The f i v e  spacecraf t  i n  t h e  

Lunati: 

These two spacecraf t  a l s o  obtained 

The funds requestled f o r  

Mariner 

The Mar in t e r  p ro jec t  conducts t he  e a r l y  explorat ion of t h e  p l ane t s  with 
autcxnated spaicecraft i n  t h e  400 to  1,200 pound class, and w i l l  provide t h e  
s c i e n t i f i c  and technological basis f o r  d e t a i l e d  explora t ion  by spacecraf t  
of the  Voyager class. 
another p l ane t  from space when it flew by Venus on December 14, 1962. 
modified Marinex IV spacecraf t  w i l l  r e t u r n  f o r  a closer look a t  that p lane t  
i n  October, 1.967, searching lor t he  presence of hydrogen and oxygen and 
obtaining atraoopheric p r o f i l e  data i n  add i t ion  t o  data on magnetic f i e l d s  
and charged p a r t i c l e  and micrometeoroid flux. The Mariner-Mars 1969 fly-by 
is designed 1:o improve on t h e  r e s u l t s  of Mariner I V ,  which f i r s t  photographedl 
t he  c ra t e red  sur face  of Mars, by examining the  spectrum of the  planet i n  the  
in f r a red  and ul . t raviolet  i n  uddi t ion t o  providing b e t t e r  t e l e v i s i o n  pictures 
than t h e  1,f iOO meter r e so lu t ion  obtained by Mariner I V ,  The mission planned 
f o r  t h e  1971. W i r s  opportunity w i l l  use  t h e  same bas i c  design as t h e  1969 
spacec ra f t ,  with the  modif icat ions requi red  to  obta in  higher r e so lu t jon  
p i c t u r e s  of the sur face  and to probe the  Martian atmosphere w i t h  a sc.aled 
down Voyager ciipsule, which would telemeter q u a l i t a t i v e  data on atmo&pheric 
cons t i t uen t s  and s t r u c t u r e  as i t  descends through the  atmosphere. Tliese 
data will a:Ld i n  optimizing the  1973 Voyager mission p r o f i l e .  
funds requeriteti w i l l  provide f o r  t he  Mariner-Venus 1967 post-launch 
operat ions 11s Ithe spacecraf t  is enroute  t o  the  p lane t ,  t he  encounter 

Mariner I1 made the  f i r s t  d i r e c t  measurements of 
A 

The F!I! 1968 
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operations, and data analys is ;  p r w i d e  for Mariner-Mars 1969 f l i g h t  hardware, 
i n i t i a t e  assembly of t he  f l i g h t  spacec ra f t  and f i n i s h  type a p p r w a l  tests of 
prototype subsystems and environmental systems test of t he  prototype space- 
c r a f t ;  and fund the  Mariner-Mars 1971 e f f o r t  through t h e  e s t a b l i s h e n t  of 
func t iona l  s p e c i f i c a t i o n s  and coqletion of systems design, including 
t e s t i n g  of prototypes of critical subsystems. 

SCHEDULE OF LAUNCHES 

Projec t  

Surveyor 

Lunar Orbi te r  

Mariner 

Mission 

C through F 
G 
C and D 
E 
Venus 1967 (1) 
Mars 1969 (2) 
Mars 1971 (2) 

Calendar 
Y e a r  - 
1967 
1968 
1967 
1968 
1967 
1969 
1971 

I 

1 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFF ICE OF S P k X  SCIENCE AND APPLICATIONS VOYAGER P R O l W  

PROGRAM ORJEC'gIVES AND JUSTIFICATION : 

The Voyager :is a major new program f o r  which fu l l - sca l e  design and develop- 
ment w i l l  s t i a t t  i n  FY 1968. The Voyager w i l l  provide the  f i r s t  opportuni ty  
f o r  man t o  obta in  s u f f i c i e n t l y  d e t a i l e d  da t a  t o  permit a s i g n i f i c a n t  sj tep 
i n  the under:standing of the p lane ts  and t h e  app l i ca t ion  of  t h i s  inforniation 
t o  the e a r t h  i t s e l f .  

Three priinar:y objec t ives  w i l l  shape the Voyager missions: To gain know- 
ledge about t h e  o r i g i n  of the s o l a r  system, t o  ga in  knowledge about tile 
o r i g i n  of l iEe ,  and t o  apply both t o  a b e t t e r  understanding of t e r r e s t r i a l  
l i f e .  Not only do these  ob jec t ives  d i r e c t l y  bear  on man's place i n  ttie 

universe ,  but they are c lose ly  r e l a t e d  t o  the  o r i g i n  of the  universe  
i t s e l f .  

The objec t ives  noted above are being used t o  def ine  the  Voyager 
mission requirements. The Voyager c a p a b i l i t y  w i l l  f a r  exceed t h a t  of the 
Mariners and represents  a major forward s t e p  i n  t h i s  cormtry's plsnetriry 
explora t ion  program. 
as the Voyager launch vehic le .  

The Saturn V ,  developed f o r  Apollo, w i l l  be use11 

I n  pursu i t  of these  goa ls ,  beginning with the  1973 Mars opportuni ty ,  
Voyager w i l l  o r b i t ,  and s o f t  land on the  p lane t  and search f o r  evidence of 
forms of l i f e .  
thermal, and chemical p rope r t i e s  of t he  p l ane t ,  t ransmit  t o  e a r t h  high 
r e so lu t ion  phlotographe of Mars' surface.  
Voyager spacecraf t  so t h a t  many of i t s  bas i c  systems, such as the  spalcecraft ,  
can be used with a minimum of modif icat ion f o r  explora t ion  t o  p lane t s  o ther  
than Mars. 
t a r y  m i s s i o n r i ,  such as landing on Venus, which are cu r ren t ly  being stiidicd. 

The f i r s t  Voyager mission w i l l  provide da t a  on the  physical ,  

It i s  planned t o  design the  

? h i s  would minimize development costs f o r  poss ib le  f u t u r e  plane- 

SUMMARY OF ES:SCURCES REQUIREMENTS: -- 
(Thousands of Dollars)  

1966 1967 1968 

Voyagef....~o..............,..,......... $17,097 $10,450 
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BASIS OF FUND REQUIREMENTS: 

I n i t i a l l y ,  Vayager w i l l  i n v e s t i g a t e  the  closest p l ane t s ,  beginning with 
Mars. The f i r s t  f l i g h t  missions are planned f o r  Mars during the  1973 and 
1975 oppor tuni t ies ,  I n  pu r su i t  of i t 8  ob jec t ives ,  the  Voyager w i l l  p lace 
an automated spacecraf t  i n  o r b i t  and s o f t  land an autometed laboratory on 
the  sur face  of Mars. One Saturn V launch veh ic l e  w i l l  c a r r y  t w o  Voyager 
p lane tary  v e h i c l e s  mounted i n  tandem a t  each of t he  t w o  launch opportuni t ies .  
Each p lane tary  veh ic l e  c o n s i s t s  of a spacecraf t  and a landing capsule. The 
spacecraf t  w i l l  accomplish the  t r a n s i t  t o  Mars, d e l i v e r  the  capsule  i n t o  
o r b i t ,  and conduct s c i e n t i f i c  observat ions of Mars from o r b i t  over a period 
of several months. The landing package inc ludes  a capsule  bus system and 
a sur face  laboratory system. The landed su r face  laboratory system w i l l  
inc lude  instruments  t o  study the  chemistry of the atmosphere and su r face ;  
measure r a d i a t i o n ,  temperature,  and seismic a c t i v i t y ;  and search f o r  evidence 
of extraterrestrial  l i f e  t o  the  maximum ex ten t  poss ib le  on the  e a r l y  Voyager 
missions. 

It i s  a n t i c i p a t e d  t h a t  changes w i l l  be made t o  the  sur face  laboratory 
from mission t o  mission as the  s c i e n t i f i c  understanding of Mars i s  increased. 
As t h i s  progression occurs ,  i t  i s  expected t h a t  adapt ive  and reprogramnable 
experiments w i l l  be conducted and the  su r face  laboratory w i l l  evolve i n t o  
the  Voyager Bio logica l  Laboratory (VBL). The VBL concept i s  based upon the  
convict ion t h a t  a f l e x i b l e  s c i e n t i f i c  laboratory type spacecraf t  w i l l  be 
required t o  provide r e s u l t s  capable of unambiguous i n t e r p r e t a t i o n .  The 
VBL w i l l  con ta in  a reprogrammable computer capable of c o n t r o l l i n g  and 
commanding i t s  own opera t ions  based on da ta  feedback from previous experi- 
ments, or by coamand from ea r th .  

During FY 1968, system design and development w i l l  be i n i t i a t e d  f o r  the  
spacec ra f t ,  capsule  bus,  and su r face  labora tory  systems. 
con t r ac to r  w i l l  be chosen f o r  each of the  th ree  systems t o  i n i t i a t e  f i n a l  
system design and t o  begin the  development of long leadtime subsystems. 
add i t ion ,  i t  i s  expected t h a t  advanced development of s c i e n t i f i c  instruments  
which are candida tes  f o r  t he  1973 mission w i l l  be conducted i n  FY 1968. 
These w i l l  inc lude  visual imaging devices ,  mass spectrometer/gas chromato- 
graph, var ious  types of spectrorneters, and l i f e  de t ec t ion  instruments.  

A s i n g l e  prime 

In 

1 
During FY 1968, the  VBL and i t s  ob jec t ives  w i l l  be defined i n  d e t a i l .  

The s c i e n t i f i c  community w i l l  be a c t i v e l y  involved i n  t h i s  de f in i t i on .  
a d d i t i o n ,  subsystem design of t h e  VBL w i l l  be i n i t i a t e d  including bread- 
boarding of cr i t ical  subsystems. 

I n  

During FY 1968 development of t he  launch veh ic l e  nom f a i r i n g  and shroud 
required f o r  the  Voyager missions w i l l  be continued. 
of Voyager launch c r i t e r i a  and planning of mission opera t ions .wi l1  be 
c on t inued . 

I n  add i t ion ,  s t u d i e s  



Project - -- 
Voyager 
Voyager 

SCHEDULE OF LAUNCHES 

Mi 8 83. on 

Mars (A&&) 
Mars (CW) 

Calendar 
Year 

19 73 
19 75 



RESEARCH AND DEVELOPlSNT 

FISCAL YEAR 1968 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS SUSTAINING UJIVERSITT PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

NASA depends upon u n i v e r s i t i e s  t o  conduct por t ions  of the bas ic  research 
i n  oupport of the  space program. To improve t h i s  support, the  u n i v e r s i t i e s  
a r e  strengthened by the Sustaining University Program. The Sustaining 
Univeroity Program encourages the u n i v e r s i t i e s  by supporting graduate s tudents  
i n  space-related diEciplineS. It also a s s i s t s  u n i v e r s i t i e s  i n  the acqu i s i t i on  
of f a c i l i t i e s  s u i t a b l e  f o r  the e f f e c t i v e  conduct of space research. 
accomplishments cont r ibu te  to the replenishment of the na t iona l  supply of 
highly t ra ined  manpower, t o  an increase  i n  the  scope of research leading t o  
advances i n  fundamental knowledge, and t o  improvement of the physical f a c i l -  
i t i es  f o r  the conduct of both t r a i n i n g  and graduate research a t  un ivero i t ies .  

Its 

SUMMARY OF RRSOURCES REQUWBMZNTS: 

(Thousands of Dollars) 
1966 1967 1968 

212.aining. . . . . . . . . . . . . . . . .oo. .~ . . . .o  $25,290 $16,000 $7,000 

Research fac i l i t i c8 . . . . . . . . . . . . . . . .  7,850 4,000 3,000 
Research........................... 12,860 11,000 10,000 

Total............................ $46.000 $31.000 s20.000 

BASIS OF FUND REQUIREMNTS: 

Training 

As the  na t iona l  space e f f o r t  proceeds towards attainment of its program 
goals ,  t r a i n i n g  a c t i v i t i e s  conducted under NASA's Sustaining University 
Program have been reviewed and reassessed t o  ensure consonance with the new 
condi t ions and t a s k s  the  Agency w i l l  encounter i n  the years  ahead. 
with the c h a r a c t e r i s t i c a l l y  long lead times associated with doc tora l  and 
postdoctoral  t r a in ing ,  a timely review of the t r a i n i n g  requirements f o r  
fu tu re  space a c t i v i t i e s  i s  e spec ia l ly  necessary. 

With t h i s  amount of 
money about 800 NASA t r a i n e e s  w i l l  e n t e r  the  program i n  September 1967. 
FY 1968, the  program w i l l  be $7 mi l l i on  and the number of new predoctoral  
s tudents  w i l l  be about 350. 

In  f i e l d s  

The FY 1967 budget f o r  t r a i n i n g  is $16 mill ion.  
In  
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USA provl.des a series of spec ia l  t r a i n i n g  oppor tuni t ies  to upgrade or 
f u r t h e r  dew1,op the  competence of c e r t a i n  unique technica l  or s c i e n t i f i c  
groups whose work i s  c r u c i a l  to the mission of the Agency. 
Faculty Fellcn8hip Program is designed t o  he lp  young atembers keep up with 
the l a t e a t  t.trchnica1 developrnents i n  engineering and science. 
program i n  systems engineering derriga was s t a r t e d  in 1966 under which 
f a c u l t y  meab1t!r61 from d i f f e r e n t  engineering d i s c i p l i n e s  a r e  brought together  
t o  work on ai space-related problem requi r ing  a team approach. Other ac t iv-  
i t ies  of a apec:ialized na ture  include: 
undergradua1:es t o  acquaint  and o r i e n t  them with some of the substant ive 
problems of rspsce science and engineering; and post Medical Doctors' t r a i n -  
ing  i n  aeroopace medicine, t o  he lp  supply a few very s e l e c t  medical doc tors  
with special.:Czc!d t r a i n i n g  which will prepare them f o r  d i r e c t  o r  supporting 
roles in the  manned space f l i g h t  e f f o r t .  Plans a r e  to  continue these1 
spec ia l  ac t l l v i t i e s  a t  the same l e v e l  i n  PI 1968. 

The Surmner 

A f a c u l t y  

Suaerer i n s t i t u t e s  f o r  upper d iv i s ion  

R e  search 

Multidisc.Lp1linary research g r a n t s  under the Sustaining Universi ty  Program 
augment NASA's pro jec t  research by giving u n i v e r s i t i e s  increased encc,turage- 
ment t o  extcmd and enhance t h e i r  spaca-related research c a p a b i l i t i e s .  
Through the ius(? of broadly based research g ran t s  with long- term f u n d h g  
e t u b i l i t y ,  It9M has been ab le  t o  increase  the response from those unkversi- 
t ies already p a r t i c i p a t i n g  in space research and of f e r  new opportunit . ies t o  
many unLverrg€t.les which wish to p a r t i c i p e t e  for the  f i r s t  t ime. 

Throtagh 't hi43 program, groups a r e  evolving which should become increas- 
ingly ab le  t o  br ing the sum of the i n s t i t u t i o n s '  t a l e n t  and knowledge! c lose r  
t o  na t iona l  needs. E f fec t ive  channels of cormaunication have been opened 
between NASA researchers  and t h e i r  un ivers i ty  counterpar ts .  
have made s f p i f i c a n t  cont r ibu t ions  t o  NASA's curren t  research p r o g r w s  and 
some a r e  be:ginining t o  look i n t o  the more d i f f  i c u l t  long-range probleiias. 
Each i n s t i t u t i o n  has  increased i t s  research  c a p a b i l i t i e s  i n  a r e a s  of interest 
t o  NASA and has involved both f a c u l t y  and students.  Some have begun t o  
e s t a b l i s h  themselves a s  reg iona l  end even na t iona l  cen te r s  of aeronaut ica l  
and space research,  F ina l ly ,  s i g n i f i c a n t  growth and changes have oc(:urred 
in the  development of forward-looking cu r r i cu la  and t r a i n i n g  a c t i v i t t e s .  

The universi t ie i ,  

For the continuation of t h i s  spec ia l  purpose research program, wilth 
emphasis on newly developing i n s t i t u t i o n s ,  approximately 50 universi l t ies  
w i l l  be supported during FY 1968 a t  a c o s t  of $10 mil l ion.  
imately 45 u n i v e r s i t i e s  w i l l  be continued and f i v e  i n s t i t u t i o n s  w i l l  pa r t i c -  
i p a t e  f o r  t h e  f i r s t  t ime. 

work a t  *iapprox- 

Research F a c i l i t i e s  

The conduct of research and t r a i n i n g  i n  space-related science and tech- 
nology i n  direct  support of NASA's mission is being Impeded by lack lbf 
s u i t a b l e  labloratory space a t  many educ8tional i n s t i t u t i o n s .  The provis ion 
of adequate space is e s s e n t i a l  i f  the  u n i v e r s i t i e s  are t o  cont r ibu te  t h e i r  
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knowledge and experience to the  ro lu t ion  of problems being encountered i n  the 
explora t ion  of space. I n  a fundamental sense, these  cont r ibu t ions  of univer- 
s i t y  a c t i v i t y  may be regarded a s  a means f o r  maintaining or augmenting a 
major i n t e l l e c t u a l  and creative resource upon which the  whole supers t ruc ture  
of the  space program may ul t imate ly  r e ly .  
research f a c i l i t i e s  a r e  urgent ly  needed t o  support t he  na t iona l  space program, 
NASA in tends  to  p r w i d e  a l imi ted  amount of funds f o r  t h e i r  acquis i t ion .  

Therefore, where add i t iona l  

Some of these f a c i l i t i e s  may be expected to become foca l  po in ts  f o r  cen te r s  
of excel lence around which u n i v e r s i t i e s  may mobilize t h e i r  t o t a l  c a p a b i l i t i e s  
f o r  t h e  b e n e f i t  of the  nat ion.  
pos i t ion  to  undertake the  work f o r  which they have competence and which i s  
required i f  t h i s  campetence i s  t o  support the  space program properly. 

All a r e  intended to put u n i v e r s i t i e s  i n  a 
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RESEARCH AND DEVEXDPMENT 

F I S C A L  YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF SPA!% SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOPMEFE 
PROGRAM 

PROGRAM OBJECEVES AND J U S T I F I C A T I O N  : 

The object ive of the  Launch Vehicle Development program is  t o  provjde 
for the  avaiLab:Llity of a launch vehic le  capabi l i ty  for automated misriion 
requirements in  a timely and economical manner. 
1967, the pro,grm consisted of Advanced Studies, Supporting Research and 
Technology, mnd Centaur Development. With the completion of the  Centmr 
Development IProjgram during FY 1967, support f o r  the on-going Advanced 
Studies and Supporting Research and Technology e f f o r t s  i s  being requetited 
under Launch 'Vehicle Procurement . 

During FY 1966 and F11' 

SUMMARY OF RESOURCES -- REQUIREMENTS : 

(Thousands of Dollars) 
19 68 --- 1966 1967 

Supporting reeearch and 
technology/,advanced s tudies  $4,000 $4,000 

Centaur development.......... 53,790 27,200 

- - .. Total.. .................... 5157.790 531.200 
BASIS OF FUND -- REQUIREMENTS: 

I 

No funds a re  being requested i n  FY 1968 for Launch Vehicle Development. 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE PROCUREMENT PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The ob jec t ive  of the Launch Vehicle Procurement program i s  t o  provide 
launch vehic les  toge ther  with t h e i r  r e l a t e d  equipment and se rv ices  i n  a 
t imely and economical manner f o r  the  support  of automated space f l i g h t  
missions and t o  provide minor development e f f o r t  requi red  i n  support  of 
fu tu re  mission requirements. In  pu r su i t  of t h i s  ob jec t ive ,  the  program 
includes a broad spectrum of development and procurement a c t i v i t y ,  in-  
c luding s t u d i e s  of f u t u r e  mission requirements and the  technica l  develop- 
ments requi red  t o  success fu l ly  accomplish them, procurement of opera t iona l  
veh ic l e  hardware, and the  necessary support ing equipment and services. The 
Launch Vehicle Procurement program is  presented as a separa te  program, but  
vehic le  funding requirements r e l a t e d  t o  s p e c i f i c  f l i g h t  p r o j e c t s  a r e  a l s o  
shown as a pa ren the t i ca l  no ta t ion  with the  app l i cab le  p ro jec t  i n  order  t o  
provide a t o t a l  estimate of p ro jec t  requirements. The opera t iona l  vehic les  
c u r r e n t l y  procured are: Scout,  Delta, Thor Agena, A t l a s  Agena, and Centaur. 

SUMMARY OF RESOURCES REQUIREMENTS : 

(Thousands of Dollars) 
1966 1967 19 68 

Supporting Research and Technology/ 

scout. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $11,700 $9,400 16,800 
Delta.............................. 27,729 20,900 32,600 
Agena .............................. 70,669 37 , 100 24,700 
Centaur. . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,000 55,000 87,000 
Atlas.............................. 3.602 

Advanced Studies . . . . . . . . . . . . . . . . .  --- --- $4,000 

--- --- 
Total. . . . . . . . . . . . . . . . . . . . . . . . . . .  $178,700 $165.100 

BASIS OF FUND REQUIREMENTS: 

Supporting Research and TechnolonylAdvanced S tud ie s  

This pro jec t ,  p rev iour ly  funded under the  Launch Vehicle Development 
program, has  as i ts  purpose to  de f ine  veh ic l e  r e q u i r e r e n t s  for f u t u r e  
missions,  to  e s t a b l i s h  the  methods by which perforamnce i n  excess  of cur- 
r e n t  c a p a b i l i t i e s  can be developed, and to  develop and demonstrate new 
technology and techniques f o r  meeting f u t u r e  requirements.  
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FY 1966 airid FY 1967 Advanced Studies  e f f o r t s  have been d i r ec t ed  toward 
very high vel.oc.ity launch veh ic l e s  including a high energy upper (kick) s tage .  
FY 1968 e f f o r t s  w i l l  be d i r ec t ed  a t  mission ana lyses ,  i nves t iga t ion  of ve- 
h i c l e  and s tage  a l t e r n a t i v e s ,  and program planning. FY 1967 Supporting 
Research and Technology funds are being u t i l i z e d  f o r  a v a r i e t y  of vehic le  
requirements including improvements i n  propuls ion and guidance systems. 
The FY 1968 funds w i l l  also be u t i l i z e d  f o r  var ious  inves t iga t ions  i a -  
c luding an examination of the  c a p a b i l i t i e s  and l i m i t a t i o n s  of strapdown 
guidance syri1:eais. 

Scout Procurement 

The purpoae of Scout Procurement i s  t o  provide a r e l i a b l e ,  r e l a t i v e l y  
inexpensive veh ic l e  f o r  genera l  space research.  It is  the  smallest clf 
t he  bas i c  frnrily of launch veh ic l e s  and meets the  requirement8 of a 
v a r i e t y  of rnnall sized payloads for o r b i t a l ,  probe, and re -en t ry  missions.  
The ET 1968 :Ends f o r  Scout procurement w i l l  be u t i l i z e d  t o  continue the  
cu r ren t  Scout v e h i c l e  and systems managemnt cont rac ts .  Funds w i l l  also 
be required for sus t a in ing  engineer ing and maintenance, launch serv ices ,  
l o g i s t i c s  rtrgultrements, and veh ic l e  adapta t ion  to meet indiv idua l  mission 
speclf i ca t ions .  

Delta Procurement 

The purpose of Del ta  Procurement i s  t o  provide an economical, r e l i a b l e  
launch vehicle  f o r  a wide v a r i e t y  of medium-size e a r t h  s a t e l l i t e s  and s m a l l  
space probes,  FY 1968 funds w i l l  be u t i l i z e d  t o  incrementally fund the 
procurement of Delta  second s t a g e s ,  the procurement of THORAD boos te r s ,  and 
the procureuicmt: of t h i r d  stage motors. I n  add i t ion ,  funds w i l l  also be 
needed f o r  1.i~utich se rv ices  at: the  Eas te rn  and Western T e s t  Ranges. FY 1967 
Sustaining Ihigineering and Mziintenance funds were used t o  adapt the TE-364 
(Surveyor retro-motor) as a t h i r d  s t age  f o r  Del ta  and t o  adapt the  Del ta  
t o  the long Irarik Thor (THORAX)). FY 1968 Sustaining Engineering and 
Maintenance .Eunds w i l l  also be required f o r  the  TE-364, THORAD, and clther 
engineer ing ;and maintenance a c t i v i t i e s .  

Agena Procurement 

The Agena launch vehic le  is a v e r s a t i l e  second s tage  used by NASA i n  
combination wit:h Thor and Atlas boos te rs  f o r  a v a r i e t y  of automated e a r t h  
o r b i t ,  and 1.unar and p lane tary  explora t ion  missions.  FY 1968 funds w i l l  
provide f o r  continued procurement of the bas i c  Agena veh ic l e  i n  addi t ion  
t o  the  Thor imd Atlas boosters .  Funds w i l l  be u t i l i z e d  t o  adapt the bas i c  
Agena vehic1.e to various ind iv idua l  mission requirements. FY 1968 funds 
w i l l  a l s o  be needed f o r  launch support  requirements and Sustaining 
Engineering rand Maintenance. 
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Centaur Procurement 

The Centaur veh ic l e  i s  a high-performance, general  purpose launch vehic le  
f o r  use  on automated lunar ,  p lane tary ,  s c i e n t i f i c ,  and app l i ca t ions  missions 
which exceed the  c a p a b i l i t i e s  of the  Agena vehic le .  In calendar  year 1967, 
four  Surveyors w i l l  be launched on the  Centaur vehic le .  The FY 1968 budget 
w i l l  be used to  fund the  support ing se rv ices  fo r  these  missions. FY 1968 
funds w i l l  also be u t i l i z e d  t o  provide vehic le  hardware and o the r  support ing 
se rv ices  for l a te r  launches of the  Orbi t ing  Astronomical Observatory, Ap- 
p l i c a t i o n s  Technology S a t e l l i t e ,  Mariner Mars 1969 and Surveyor. Funds 
w i l l  also be required f o r  Sus ta in ing  Engineering and Maintenance. 

SCHEDULE OF LAUNCHES 

The o v e r a l l  mission plan for Launches during t h i s  per iod is: 

Vehicle 

Calendar Calendar Calender 
Year Year Year 
19 66 1967 1968 

Scout......;.................... 1 6(+2 B/U)* 8(+1 B/U)* 
Delta......................... .. 4 7 9 
Agena ........................... 7 5 4 
Centaur......................... - 4 4 3 

Total. . . . .  ................... - 16 22(+2 B/U) 24(+1 B/U) - 
* "B/Utt  i nd ica t e s  backup missions. Above t a b l e  includes Advanced Research 

and Technology missions.  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF SE'LCE: SCIENCE AND APPLICATIONS BIOSCIENCE PRO=M 

PROGRAM OBJE:(:TI:VES AND JUSTIFICATION : 

The Bioscience program has two p r inc ipa l  ob jec t ives .  The f i r s t  i s  the 
search fo r  e x t r a t e r r e s t r i a l  1.ife with primary emphasis d i r ec t ed  t o  Mars. 
This ob jec t ive  involves research intended t o  determine i f  t he  Martian 
surface p r o v ~ d e s  a possible  environment f o r  l i f e ;  whether l i f e  i n  some 
form e x i s t s ,  and i f  so, i t s  c :harac te r i s t ics ;  and i f  no l i f e  ex is t s  on Mars 
evaluate, by analytic study of evidence of chemical evolution, the 
probab i l i t y  of i t s  previous o r  fu tu re  occurrence. A plane tary  quarant ine 
program i s  i n  opera t ion  t o  minimize the  p o s s i b i l i t y  t h a t  terrestrial  
organisms could contaminate Mars. The Voyager spacecraf t  w i l l  provide 
the  f i r s t  cr ipabi l i ty  f o r  landing a s t e r i l i z e d  s c i e n t i f i c  package on the 
surface of Pbt rc ; .  

The secortd objec t ive  is d i rec t ed  towards a t t a i n i n g  a thorough under- 
s tanding of the  e f f e c t s  of the  space environment on terrestr ia l  organisms. 
I ts  implemen1:at:ion includes ground-based experiments, the  B i o s a t e l l i t e  pro- 
.ject, arid dc!vel.opment of  f l i g h t  experiments f o r  o the r  missions.  

SUMMARY OF IUSSOURCES REQUIREMENTS : 

(Thousands of Dollars) 
1966 1967 .-,- 1968 

Supporting research and 
technology. ........................ $11,100 $11,550 $14,300 

Biosatelli1:e .......................... 23,300 30,000 30,000 , 

Tota l .  .............................. $34,400 $41,550 . $44,300 
-_1_,- 

BAS IS OF FUNDtEQUXREMENTS : 

Supporting Research and Technology 

The Exobhlogy program i n  pu r su i t  of the search f o r  ex t r a t e r r e s t r i a l  
l i f e  conduct:; ground-based a n a l y t i c a l  s t u d i e s  of the o r i g i n  of l i f e  can 
e a r t h .  The information and understanding derived from these s tud ie s  i s  
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the best source for the development of testable hypotheses regarding the 
origin and nature of planetary life. This research ranges from the 
analysis of fossil remains, and simulation studies of Jupiter's atmosphere, 
to the development of automated life detection equipment intended to in- 
crease the reliability of the data by broadening the analysis of individual 
samples. 

Research in Environmental Biology is concerned with the response or 
interaction of living earth systems with the variables of the space 
environment, including such space flight factors as weightlessness, 
acceleration, vibration, radiation and magnetism. The study of the 
effects of exotic environments has shown that some earth organisms, 
have survived simulated Martian conditions for extended periods of 
time with no physiological impairment. Research on hydrogen-fixing 
bacteria has shown promise of being able to supplement current life 
support systems with biological systems of higher efficiency for long 
duration missions. 

Emphasis in Behavioral Biology has been placed on the capacity of 
organisms to adjust to alterations in gravity, particularly the determi- 
nation of responsiveness of gravity receptors to transient and prolonged 
stimulation. Research involving neurophysiological, biochemical, and 
behavioral analyses has emphasized those brain-behavior relationships which 
maintain activation and alertness. Other research has been concerned with 
problems of information storage and retrieval in living systems. 

The Physical Biology program supports research in comparative physiology, 
bio-instrumentation, and molecular biology. Research in comparative 
physiology includes studies on living organisms which specifically lend 
themselves to investigations in orbiting biological vehicles on the 
nutritional requirements of living organisms for prolonged space travel, 
and on the phenomena and dynamics of various physiological and behavioral 
systems. In biological telemetry, work is proceeding on the development 
of a multichannel implantable sensing device in order to measure, simul- 
taneously, a number of biological and behavioral activities and to enable 
measurement of normally inaccessible physiological activities under a 
variety of conditions. In molecular biology, work on the coding of amino 
acids during protein synthesis has led to calculations that the numerical 
possibilities of amino acids sequence in DNA (deoxyribonucleic acid) are 
of such magnitude that they can account for the evolution of all living 
forms . 

Current evidence indicates that the conditions encountered in space 
flight (cold, vacuum, ultraviolet solar radiation, etc.) will not reduce 
microbial life to undetectable levels. The Planetary Quarantine program 
seeks to develop methods whereby terrestrial organisms will not be trans- 
ported to the planets prior to thorough exploration with life detection 



payloads. It i s  p a r t i c u l a r l y  important to  assure  t h a t  l i f e  de tec t ion  in-  
struments which are t o  perform the  s c i e n t i f i c  experiments i n  the  search 
fo r  e x t r a t e r r e s t r i a l  l i f e  are f r e e  from contamination i n  o rde r  t o  prevent 
f a l s e  pos i t i ve  information from being obtained. Jhr ing the  pas t  year ,  
work has been d i r ec t ed  a t  the  problem of developing r e a l i s t i c  methods fo r  
reducing t h e  rclicrobial load on a spacecraf t  during assembly and reduct ion 
of physical  degradation of  spacecraf t  components from the stress placed 
upon them by  the terminal hea t  s t e r i l i z a t i o n  process immediately p r i o r  
t o  launch. 

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

The f i r s t  B i o s a t e l l i t e  w a s  successfu l ly  launched on December 14, 1966, 
and was flown f o r  th ree  days with a l l  experiments opera t ing  successfiJl ly.  
However, the spacecraf t  w a s  not recovered due t o  f a i l u r e  of t he  retrl3- 
rocket system t o  function. This f i r s t  f l i g h t  and the backup, scheduled 
f o r  March,1967, both have the  same payload and the ob jec t ive  of determin- 
ing the e f f e c t s  of the space environment on b io log ica l  payloads of meed- 
l i n g s ,  p l an t s ,  and simple forms of l i f e ,  e spec ia l ly  with reference ti3 

i n t e rac t ion  with a known i n t e n s i t y  of  ion iz ing  r ad ia t ion .  The 30-day 
f l i g h t  w i l l  i nves t iga t e  the e f f e c t s  of  weight lessness  on a pr imate 's  
general  metabolic behavior and performance, and cardiovascular  and nlLrvous 
systems. T h e  21-day f l i g h t  cons i s t s  of  general  biology experiments to 
d e t e r m i n e  t h e  e f f e c t s  of weight lessness  on p lan t  growth and developmtirnt , 
growth of  i so l a t ed  human c e l l s ,  gross  body composition and funct ion in 
mammals, and c i r cad ian  (24 hour) rhythms. 

It i s  an t i c ipa t ed  t h a t  t he  B i o s a t e l l i t e  f l i g h t s  w i l l  r e s u l t  In da ta  
which w i l l  have a wide range of a p p l i c a b i l i t y .  The t e s t i n g  of b io lo~gica l  
hypotheses i n  the areas of gene t i c s ,  developmental biology, env i ronmnta l  
physiology, and general  metabolism w i l l  be one r e s u l t  of these filighics. 
The B i o s a t e l l i t e  should a l s o  provide valuable  da ta  per ta in ing  t o  b io log ica l  
requirements f o r  prolonged manned space f l i g h t ,  and the  p o s s i b i l i t y  'If 
delayed e f f e c t s  appearing i n  later l i f e  o r  subsequent generat ions of 
animal sub jec t s ,  with poss ib le  app l i ca t ions  t o  man. A l s o ,  these f1i):hts 
should r e s u l t  i n  t h e  development and tes t  of  new instrumentat ion tecln- 
niques,  su rg ica l  p repara t ions ,  and o the r  procedures and devices whicli 
may have medical and o the r  app l i ca t ions  t o  human beings. 

- SCHEDULE OF LAUNCHES 

Pro i e c t  

Biosatel  l i t 1 2  

Miss ion 
C:a lenclar 

Year 
--,- 

B i o s a t e l l i t e  I 1961; 
B i o s a t e l l i t e  B 196 
Biosatel l i tes  D and F (30 day) 196tl 
B i o s a t e l l i t e s  C and E (21 day) 196') 
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RESEARCH AND DEVELCPHBNT 

FISCAL YEAR 1968 ESTIMATES 

SUNMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS SPACE APPLICATIONS PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

This program combines the  Communications and Applications Technology 
S a t e l l i t e s  and Meteorological S a t e l l i t e s  program shown separa te ly  i n  the 
FY 1967 and p r i o r  budgets. It a l s o  includes the  Geodetic Explorers pro- 
ject ,  which w a s  previously funded under the  Physics and Astronomy program. 
The Meteorological F l igh t  Experiments p ro jec t ,  previously i d e n t i f i e d  sepa- 
r a t e l y  is now made a part of the  appropr ia te  Space Applications f l i g h t  project .  

The objec t ives  of the  Space Applications Program are to:  (1) develop a 
capab i l i t y  to  expand human knowledge of the phenomena i n  the atmosphere and 
space,  and support  the explora t ion  of space,  by conducting a broad-based 
program of appl icat ions-or iented research and technology development (National 
Aeronautics and Space A c t  of 1958), (2) develop and test procedures, i n s t r u -  
ments, subsystems, spacec ra f t ,  and i n t e r p r e t i v e  techniques i n  the various 
appl ica t ions  areas, (3) accomplish long-range s tud ie s  of the  p o t e n t i a l  
bene f i t s  t o  be gained from, and the problems involved i n ,  u t i l i z a t i o n  of 
space a c t i v i t i e s  f o r  peaccful and technological  purposes f o r  the bene f i t s  of 
mankind, (4) f u l f i l l  NASA's r e s p o n s i b i l i t i e s  under the  Communications 
S a t e l l i t e  A c t  of 1962, and ( 5 )  develop and implement f o r  the Environmental 
Science Services  Administration (ESSA) , Department of Commerce, the opera- 
t i o n a l  meteorological sa te l l i te  system. 

Cotanunications S a t e l l i t e s  o f f e r  the p o s s i b i l i t y  of d i r e c t  voice broad- 
cas t ing  t o  a l 1 , p a r t s  of the  world. Meteorological sa te l l i tes  o f f e r  the 
p o s s i b i l i t y  of pred ic t ing  weather conditions on a g loba l  b a s i s ,  provide d a t a  
on hurr icanes,  typhoons, cyclones, and other  des t ruc t ive  weather dis turbances.  
Applications Technology S a t e l l i t e s  o f f e r  t he  means t o  test various techniques 
and s c i e n t i f i c  and technological  experiments at  medium and synchronous 
a l t i t u d e s .  Navigation satellites would provide t r a f f i c  con t ro l ,  search and 
rescue, and coomunication systems f o r  a i r c r a f t  and ships .  Geodetic satell i tes 
o f f e r  the  means to  determine the  s i z e  and shape of the e a r t h  and the vector  
proper t ies  of its g r a v i t a t i o n a l  f i e l d .  Earth resources survey via satel l i te  
would offer valuable d a t a  in such areas as a g r i c u l t u r e  and fores t ry ;  geology 
and mineralogy; hydrology and water resources; geography and cartography; 
and oceanography . 

I 
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SUPPURY OF U L W C E S  REQUIREMENTS: 
(Thousurds of Dollars) 

1966 1967 -I 1968 

I 

S uppor t i q 3  res e arch and t e chnol ogy . 
TIROS/TOS improvements.......e..... 
N i m b u s  : 

N i m b u s  ~~-D.............r...~~~~o. 
N i m b u s  ;E axtd F................... 

French s a t e l l i t e  (FR-2) ............ 
Applicati'ons technology satellites : 

F and C.......................... 
Geodetic .satlell i tes (A-E) .......... 
Voice broedcast satellite.... ...... 

Meteorolo;gic4al soundings ........... 
A - E . , . . .  ......................... 

$10,839 
2 , 500 

34,431 

4,993 
--- 
--.l 

$11,630 
3,100 

23,400 

3,000 
100 

-0.. 

$16 , 600 
7,500 

29,500 
5,000 
3,000 
100 

19 800 
15 700 
4,700 

-I 2,300 

Total.................,.......,.... $78,053 $71,300 _, 104,200 
-I 

BASIS OF FUNDJEQUIREMENTS: 

Supporting Research and Technology 

The Supporting Research and Technology e f f o r t  is being conducted i in  s i x  
areas as follows: Meteorology, Communications, Navigation, Applications 
Technology, Elarth Resources, and Geodesy. 

In  Meteotelogy, the areas of endeavor are to: (1) develop and evaluate 
components far poten t ia l  meteorological satellite system application; (2) 
design and develop satell i te sensors f o r  the detect ion and controlled acqui- 
s i t i o n  af met.eorological da ta  d i r e c t l y  from the atmosphere and from other 
sources; (3) invest igate  s c i e n t i f i c  techniques and too ls  fo r  the systematic 
observation, analysis ,  and subsequent in te rpre ta t ion  of meteorological 
atmospheric phenanena; and (4) conduct system optimization analyses . 

In  Camundcations, the e f f o r t  is primarily i n  the act ive s a t e l l i t e  area. 
(1) make system comparison studies t o  determine the The objectives are to: 

merits of advanced concepts and techniques applicable to  small terminal 
multiple access couxnunications and satell i te aids  to lunar and planetary 
communicatitrrrs; (2) evaluate and develop components and subsystems required 
for  broadca6i: 6ipplications and future  comunicatfons system; (3) study 
propagation e f f ec t s  and develop camponents and subsystems i n  the frequency 
region betw!tm 10 t o  100 Gfiz i n  order to make more frequencies avai lable  for 
space catrmurr~lciitions; and (4) improve interference analysis and predi c t ion 
methods needed fo r  developing frequency sharing criteria. Data analysis 
consisting oiE r e l i a b i l i t y ,  spacecraft  degradation, and l i fe t ime data fo r  
ECHO-11, REIIAY,, and SYNCOM will continue i n  FY 1968, 

In  Navigation and da ta  col lect ion,  the e f f o r t s  are tot (1) conduct 
s tudies  and experiment development on da ta  and voice transmission systems t o  
re lay inforcnintion v i a  a sate:llFte t o  ships ,  a i r c r a f t ,  and other mobile 
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platforms; (2) develop space technology t o  provide pos i t i on  determinations 
f o r  sh ips  and a i r c r a f t ;  (3) pursue s t u d i e s  of fu tu re  navigat ion and t r a f f i c  
control satell i te concepts; and (4) design systems f o r  the  co l l ec t ion  and 
retrieval of d a t a  from moving platforms such as bal loons,  ocean-going buoys, 
sh ips ,  and a i r c r a f t .  

I n  Applications Technology, the endeavors are to: (1) perform system8 
s tud ie s  d i r ec t ed  at  improvement of s t a b i l i z a t i o n  techniques f o r  spacecraf t ;  
and (2) study spacecraf t  equipment t o  improve ampl i f ica t ion  and antenna 
system c a p a b i l i t i e s  and t o  increase  usefu l  Lifetime. 

The Earth Resources e f f o r t  was budgeted under Apollo Applications p r i o r  
t o  FY 1968. Its objec t ives  are to: (1) develop remote sensing devices such 
as high r e so lu t ion  and mul t i spec t r a l  cameras, radar ,  i n f r a red ,  and o ther  
devices for obtaining d a t a  v i a  satellite i n  the  f i e l d s  of ag r i cu l tu re  and 
f o r e s t r y ,  geography, geology, hydrology, and oceanography; and (2) conduct 
s t u d i e s  leading to  improved i n t e r p r e t a t i o n  techniques fo r  remote sensor data, 
and d e f i n i t i o n  of programs i n  the various d i s c i p l i n e s .  

The Geodesy e f f o r t s  are to: (1) conduct s t u d i e s ,  f e a s i b i l i t y  analyses ,  
and configurat ion d e f i n i t i o n  of geodet ic  spacecraf t ;  (2) analyze geodet ic  
requirements by var ious d i sc ip l ine8  i n  t e r n  of spacecraf t  mission and 
inst rumentat ion configurat ion;  (3) analyze the f e a s i b i l i t y  and e f f e c t i v e -  
ness of geode t i ca l ly  optimized ground-based spacecraf t  observation systems , 
and of d a t a  ana lys l s  techniques f o r  a c t i v e  and passive geodet ic  satellites; 
and (4) undertake research  i n t o  the  geodet ic  e f f ec t iveness  and f e a s i b i l i t y  
of advanced observation systems and techniques,  t o  provide more prec ise  and 
d e t a i l e d  measurement of geodet ic  d a t a  and t o  c a l i b r a t e  geodet ic  observation 
methods intended f o r  extraterrestrial use. Funds are required in FY 1968 
t o  continue o r  i n i t i a t e  new e f f o r t  i n  the above endeavors. 

T I R ~  / T= b p r  ovemen ts 

The objec t ive  of the p ro jec t  is t o  provide the technology needed t o  meet 
the  meteorological requirements f o r  the establ ishment ,  operat ion,  and 
improvement of an opera t iona l  satell i te system f o r  imaging the  atmosphere 
over the  e n t i r e  globe r egu la r ly  and dependably. 
including TIROS X funded by ESSA, have been launched. 
spacec ra f t ,  TIROS M is scheduled for launch i n  1968 t o  meet ESSA require: 
ments f o r  an e a r l y  day-night c a p a b i l i t y  in a single spacecraf t .  Funds f o r  
FY 1968 are required t o  complete development and q u a l i f i c a t i o n  of the TIROS 
Ii spacecraf t  and t o  continue e f f o r t  on TOS Improvement subsystems. 

Ten TIR06 R&D spacec ra f t ,  
One add i t iona l  

Nimbus 

The objec t ives  of Nimbus are to: (1) develop a spacecraf t  with adequate 
power supply and s t a b i l i z a t i o n  t o  test a number of meteorological sensors;  
(2) develop a v a r i e t y  of meteorological sensors t o  obta in  day and night  
cloud cover, and atmospheric d a t a  such as temperature, wind, water vapor, 
and pressure at various a l t i t u d e s  over the  globe; and (3) test these sensors ,  - -  
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assoc ia ted  d a t a  a c q u i s i t i o n ,  and d a t a  handling techniques p r i o r  t o  re(:omnrend- 
ing  t h e i r  use on the  opera t iona l  systems of ESSA. The successfu l  laurich of 
Nimbus I on August 28, 1964 and Nimbus I1 on May 15, 1966 proved the  h a s i c  
spacecraf t  configurat ion and the  usefulness  of the  meteorological sensors  
t e s t ed .  Major developmental e f f o r t  is cur ren t ly  being applied t o  Nimbus B 
and D scheduled f o r  launch i n  1968 and 1970, respec t ive ly .  
spacecraf t  a n d  meteorological sensor  advances are being developed f o r  testing 
on these  t w o  f l i g h t s ,  such as: (1) a 50lwatt  rad io iso tope  thermoelect.r ic 
generator  (R'IG) which w i l l  demonstrate the  f e a s i b i l i t y  of RTG long l i fe  p m e r  
suppl ies  f o r  meteorological satellites; (2) new experiments f o r  determining 
the  temperature p r o f i l e  and the  water vapor content  of the  atmosphere such as 
spectrameteris developed by NASA and ESSA; (3) a sensor  t o  measure the  solar 
f l u x  i n  the u l t r a v i o l e t  s p e c t r a l  region t o  determine i t s  inf luence  on the  
upper layers  of the  atmosphere; and (4) i n i t i a l  experimentation i n  c o l l e c t i n g ,  
recording,  a n d  re lay ing  da ta  from a number of sensors  placed on and above the  
e a r t h ' s  sur face  t o  record atmospheric and meteorological da t a .  
f l i g h t s ,  Nimlxus E and F, which are an evolut ionary ex tens ion  of Nimbus tech- 
nology, will test improved and advanced meteorological s enso r s ,  f u l f i l  1 
s p e c i a l  d a t a  requirements of the  atmospheric sc iences  research  coogauni t y  and 
provide the  blpsits f o r  f u r t h e r  s i g n i f i c a n t  technological  advances i n  mteor- 
ological sate lljites. 

S ign i f i can t  

Fo l lowon  

I n  FY 1968, funds are required f o r  d a t a  proceeoing from Nimbus 11, space- 
c r a f t  and expciriment development, i n t e g r a t i o n  and test  of Nimbus B, develop- 
ment of Nimbiiri I) spacec ra f t  and experiments,  f i n a l  d e f i n i t i o n  and design 
s tud ie s  f o r  NLmt~us E and F, and i n i t i a t e  procurement of long lead t i m e  
experiments. 

Meteorological Soundings 

This projetst consists of the  following areas of e f f o r t :  (1) la rge  research 
rockets ;  (2) s m a l l  developmental sounding rockets ;  and (3) f i e l d  experiment 
support .  Thei objec t ives  are: (1) to  use la rge  research  rockets  t o  explore  
atmospheric c h a r a c t e r i s t i c s ,  t o  develop and improve sensors  and techniques 
f o r  measuring the characteristics of the  atmosphere i n  the  reg ion  30 t o  60 
miles above title ea r th ;  (2) t o  develop small meteorological sounding rockets  
f o r  a reXiabl.e, inexpensive,  s e l f - s u f f i c i e n t  system, which w i l l  provide 
rou t ine  measurenlcnts of the b a s i c  atmospheric parameters i n  the  region 20 t o  
40 m i l e s  above t:he ea r th ;  and (3) t o  provide f i e l d  experiment support  f o r  
conducting sorindling rocket experiments i n  cooperat ion with o the r  count r ies  ,, 
on a cost-shatrirrg bas i s .  
imnediately t:o st11 par t ic ipant :s  and later t o  the  s c i e n t i f i c  camrunity a t  
large.  The FI! 1.968 funds are required to  provide f o r  the  launch of approx- 
imately 50 lztrge research rocke ts ,  a number of s m a l l  developmental rocke ts ,  
and f o r  continuzition, extension,  and development of f i e l d  experiment support  
j o i n t l y  with count r ies  i n  South America, Europe, and Asia. 

The d a t a  from these  experiments are made ava i l ab le  

c 
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French Satellite FR-2 

The objec t ive  of t h i s  p ro jec t  is t o  provide f o r  U.S, cooperation with 
France in a space meteorology experiment involving f r e e  f l o a t i n g  balloons and 
an e a r t h  o r b i t i n g  satell i te.  The objec t ive  of the experiment is t o  provide 
the i n  s i t u  speed and d i r e c t i o n  of air masses at various a l t i t u d e s ,  These 
da t a  w i l l  assist i n  understanding the s t r u c t u r e  of the atmosphere and extend- 
ing the  weather forecas ts .  France w i l l  design,  b u i l d ,  test, and launch the 
balloons; design,  b u i l d ,  test ,  and d e l i v e r  the satel l i te  t o  the U.S. launch 
site; and provide NASA the  technica l  d a t a  acquired. 
Scout vehic le ,  backup vehicle ,  launch se rv ices ,  t echnica l  ass i s tance  during 
the spacecraf t  development and test phases, and assist i n  d a t a  acqu i s i t i on  and 
analysis .  One launch, with backup i f  required,  is  scheduled f o r  1969.' Funds 
f o r  FY 1968 are required t o  continue ana lys i s  of bal loon and spacecraf t  antenna, 
e l e c t r o n i c s ,  bal loon pos i t i on  f ix ing  techniques,  data co l l ec t ion  system com- 
parison and general  p ro j ec t  support. 

NASA w i l l  provide a 

Applications Technology S a t e l l i t e s  

This pro jec t  includes the design,  development, launch, and evaluat ion of 
seven spacecraf t  capable of performing conmunications, meteorological,  g rav i ty  
gradient  s t a b i l i z a t i o n ,  s c i e n t i f i c ,  and o ther  technological  experiments. One 
g rav i ty  grad ien t  s t a b i l i z e d  sa te l l i t e  w i l l  be launched i n t o  a 6,500 mile 
c i r c u l a r  o r b i t  b a s i c a l l y  t o  evaluate  the  g rav i ty  gradient  system. 
launches of sp in  s t a b i l i z e d  satell i tes i n t o  synchronous o r b i t  are scheduled 
(one of these w a s  successfu l ly  launched on December 6, 1966). Two launches, 
of g rav i ty  grad ien t  s t a b i l i z e d  spacecraf t ,  i n t o  synchronous o r b i t  are a l s o  
scheduled. Two addi t iona l  spacecraf t ,  ATS F and G are planned f o r  launch i n  
1970-71 t o  develop the  technology f o r  e rec t ing  and accurately point ing large 
antennas i n  space,  use of multibeam phased a r r ay  antennas, ob ta ln  accurate 
angle measurements, and test appl ica t ions  technology experiments requi r ing  
an accura te ly  s t a b i l i z e d  platform. The FY 1968 funds are required fo r  space- 
c r a f t  development, g rav i ty  grad ien t  s t a b i l i z a t i o n  development, s c i e n t i f i c  and 
o ther  technological experiments, and f o r  opera t iona l  support  of t he  f i r s t  
f i v e  spacecraf t .  Also, FY 1968 funds are required f o r  a de ta i l ed  s t u d y ,  
ana lys i s  and preliminary design of the last tvo  satell i tes,  associated ground 
system modif icat ions,  and i n i t i a l  experiment d e f i n i t i o n .  

Two 

Geodetic S a t e l l i t e s  

The Geodetic S a t e l l i t e s  p ro jec t  w a s  previously budgeted i n  the Physics and 
APtroncnny program. 

The objec t ives  of the Geodetic S a t e l l i t e s  p ro jec t  are to :  (1) support the 
acqu i s i t i on  of geodet ic  measuremnt d a t a  required by the inves t iga t ions  i n  
geometric geodesy, gravimetr ic  geodesy and s y s t e m  intercomparison, and (2) 
evaluate  the app l i ca t ion  t o  geodesy of such instrumentation as r ada r / l a se r  
altimeters, lasers and uni f ied  S-band t racking techniques, and the appl ica t ion  
of bas i c  sa te l l i te  geodesy systems t o  support  a world-wide time and frequency 
ca l ib ra t ion ,  and synchronization standard.  GEOS I was successfu l ly  launched 

, 
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November 6 ,  l!365 and PAGEOS I (ECHO type balloon) was success fu l ly  lauriched 
June 24, 1966. Pour add i t iona l  GEOS type launches are scheduled f o r  t h e  
1968-71 period. The GEM-B spacec ra f t  c u r r e n t l y  being developed w i l l  be 
instrumented l i ke  the  GEOS-I with the add i t ion  of two C-band transponders.  
The GEOS C-E spacec ra f t  w i l l  be instrumented t o  supply d a t a  f o r  improving the  
desc r ip t ion  o f  the  ea r th ' s  g r a v i t a t i o n a l  f i e l d  and t o  enable seve ra l  observa- 
t i o n a l  networks to obta in  d a t a  t o  complete a unl f ied  world datum accuratte t o  
wi th in  10 meters. Funds f o r  FY 1968 are required f o r  completion of (iE0S-B 
spacecraf t  and fror launch suppor t ,  d a t a  ana lys i s  from GEOS-I and PAGEOS-I, 
and f o r  i n i t i a l  hardware procurement f o r  GEOS C-E. 

Voice Broadcast S a t e l l i t e  

The objec t ives  of t h i s  p r o j e c t  are t o  develop the  c a p a b i l i t y  and deriion- 
s t r a t e  the  f e a s i b i l i t y  of broadcast ing a u r a l  program material d i r e c t l y  t o  
conventional FM and/or shortwave AM rad ios .  The spacec ra f t  transponden: could 
be made wideband t o  make poss ib le  an a l t e r n a t i v e  mode permit t ing t ransmission 
of wideband program material t o  s p e c i a l l y  designed receivers f o r  experj  mental 
purposes. 

Two f l i g h t s  are present ly  scheduled f o r  t he  1971-72 period which w i l l  
carry the  necessary equipment aboard a l a rge  spacec ra f t  s t r u c t u r e  t o  dctmon- 
strate the  capab i l i t y  for t ransmission of aura l  program material via s ( i te1 l i te : ;  
to  rad ios  on ea r th .  An ac t ive  spacecraf t  s t a b i l i z a t i o n  system i s  planned, b u t  
passive contrcll sys t em augmentation i s  a l s o  being considered. A l a rge  aper-  
t u r e  spacec ra f t  antenna and a high  power transmitter are required t o  pirovide 
s i g n a l s  of s u f f i c i e n t  magnitude t o  be received by the  receiving systews. In 
add i t ion ,  antenna poin t ing  and or ien tak ion  systems w i l l  provide efficiciant 
transmission cif a u r a l  program material t o  spec i f i ed  areas. Since the /powex 
required f o r  arural broadcast ing w i l l  be s e v e r a l  k i lowa t t s ,  both large 'sun 
or ien ted  s o l a r  c e l l  a r rays  and body mounted solar converters  w i l l  be 
considered. Voice broadcast  satell i tes i n  var ious o r b i t s  are being sti idied.  
The r e s u l t s  of' these e f f o r t s  w i l l  be used i n  s e l e c t i n g  the  o r b i t  f o r  tlne 
p ro jec t .  I n  E'Y 1968, funds are required f o r  d e f i n i t i o n  s t u d i e s  arid system 
ana lys is .  

SCHEDULE OF LAUNCHES 

Schedule of S j E t i f  icant Research and Development Events 

P ro iec t  Mission 

TOS* 1,trurich of B through H and refurbished 
p1:ot:otypes 1 and 2 

Calendar 
Yea,r 
.-7 

1967-69 

1968 

196 8 
1970 
1971 
1973 

RD 51  



P r o i  e ct Mission 

F r e n c h  Satell ite Launch of F r e n c h  S a t e l l i t e  (FR-2) 

ATS Launch of ATS-A 

G e o d e t i c  

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

Launch of GEOS-B 
Launch of GEM-C 
Launch of GECE-D 
Launch of CEOS-E 

Voice B r o a d c a s t  La*unch of -A 
Launch of -B 

INTELSATW Launch of INTELSAT-I 
Launch of INTELSAT-11-B 
Launch of INTELSAT-11-C 
Launch of INTELSAT-11-D 

* Funded by ESSA. 
* Funded by COMSAT. 

Calendar 
Year 

1969 

1967 

1968 
1968 
1969 
1970 
1971 

1968 
1969 
19 70 
1971 

1971 
1972 

1967 
1967 
1967 
1967 
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RESEARCH AND DEVEWPMENT 

FISCAL YEAR 1968 ESTIHATES 

SUMHARY 

BASIC RESEAKCH PROGRAM OFFICE OF ADVANCED RESEARCH AND T E C H N O W  -- 
PROGRAM 0BJE:CT'IVES -- AND JUSTIFICATION: 

The Bas ic  Research program supports  fundamental research i n  the  plhysical 
and mathematical sciences. 
t he  physical. plhenomena p e r t i n e n t  t o  o the r  NASA programs concerned with 
cu r ren t  and f u t u r e  a i r c r a f t  and space act ivi t ies .  This bas i c  research i s  
carried out p r i n c i p a l l y  i n  NASA's Research and F l i g h t  Centers with some 
con t rac t  ae s i s t ance  by u n i v e r s i t i e s ,  i n d u s t r i a l  research l abora to r i e s ,  
and o the r  Gcnrernment research centers .  Since fundamental understandtng of 
physical  phenamena i n  many f i e l d s  of science i s  required t o  develop the 
technology for NASA's programs, basic research i n  NASA encompasses a wide 
spectrum of d i sc ip l ines .  It ranges from very fundamental s t u d i e s  i n t o  the  
nature  and p rope r t i e s  of atoms and molecules t o  t h e  more appl ied research 
areas of determining the  bes t  materials f o r  t h e  supersonic t r anspor t  a i r -  
plane. 
with current: NASA p r o j e c t s ,  it i n c r e a r e s  our knowledge of those s c i e n t i f i c  
areas relat.trd t o  NASA's missions. 

It  i s  aimed a t  providing a n  understanding of 

Although much of t he  Basic Research program cannot be i d e n t i f i e d  

SLMMARY OF -- IQSOURCES REQUIREMENTS: 
(Thousands of Dollars) 

1968 .-- 1966 1967 

Supportirig research and 
techno1.ogy.. . . , . . . . . , . *. . 
Total., ,, . . , . . . . . . . . . . . . 

$22,000 $21.465 $23,500 

322 .OOq $21.465 w a  
BASIS OF FlRSD -- REQUIREMENTS: 

The Basic: &search program i s  divided i n t o  fou r  broad d i s c i p l i n e s :  
Fluid PhysFcs ,, Electrophysica,  Materials, and Applied Mathematics. 

Fluid ptiysFcs phenomena of s ign i f i cance  t o  a i r c r a f t  and apacecraf t 
propulsion trnd power generat ion,  as w e l l  as t o  atmospheric e n t r y  dynamics, 
coaumnicatiim and s imulat ion i n  laboratory tests, are being pursued i n  t h e  
d i s c i p l i n e s  of f h i d  mechanics, aerodynamics, and gaseous physics. 

Electrophyynics i s  a research program t o  a t t a i n  a better understartiding 
of t he  i n t e r a c t i o n  of acous t i c ,  magnetic, electric,  nuc leer and g r a v i t a t i o n  
fo rces  with the  e l e c t r o n s  and ions  of t h e  atomic and molecular c o n s t i t u e n t s  
of s o l i d s ,  l i qu ids ,  and gases, This  new information i s  t h e  b a s i s  f o r  advanc- 



i n g  t h e  s ta te  of knowledge of var ious  technologies,  e spec ia l ly  e l e c t r o n i c s ,  
space power systems, and propulsion. 

The broad goal  of our materials research is t o  understand the  behavior 
of materials under the  d iverse  environmental condi t ions  encountered i n  
aerospace missions. 
designed t o  cope with high vacuum, high temperature,  ioli izing r a d i a t i o n ,  
m i c r o w t e o r i t e  i m p a c t ,  cor ros ive  fluid.  and electromagnetic f i e l d s .  

With such an understanding, materials can be r a t i o n a l l y  

The bas ic  research program i n  appl ied mathematicr is concerned with the  
inves t iga t ion  and development of mathematical techniques necessary f o r  
app l i ca t ion  
i n  connection with the  aerospace missions of NASA. Mathematical research 
is extremely valuable  i n  t h a t  firm bases  f o r  continued research i n  the  
o ther  d i s c i p l i n e s  of science and engineer ing are provided and, i n  many 
ins t ances ,  s i g n i f i c a n t  economies are achieved through the  e l imina t ion  of 
c o s t  ly non-ma thematica 1 experimentation. 

t o  the  many problems of sc ience  and technology which arise 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

The objec t ives  of t h i s  program are t o  i d e n t i f y  and so lve  cr i t ical  
space vehic le  design problems assoc ia ted  with launch and exit through 
the  atmosphere, f l i g h t  through space,  en t ry  i n t o  t h e  atmosphere of Ithe 
e a r t h  and other  p l ane t s ,  and landing. The program is d i r ec t ed  towa'rd 
advancing the  technology f o r  fu tu re  space vehic les  and missions and 
toward supporting and improving t h e  c a p a b i l i t i e s  of cur ren t  vehicleis. 

Research using a v a r i e t y  of advanced ground-based f a c i l i t i e s  is 
conducted i n  spacecraf t  and launch veh ic l e  aerothermodynamics and s t r u c -  
t u r e s  and in a number of space environmental technological  a r eas ,  siuch 
a s  high-energy r ad ia t ion  and meteoroids. Selected c r i t i c a l  f l i g h t  lex- 
periments a r e  c a r r i e d  out i n  c lose  a s soc ia t ion  with t h e  ground-based 
research t o  v e r i f y  and extend the  laboratory r e s u l t s .  
knowledge from these  and other e f f o r t s  is combined with design and (opera- 
t i o n a l  experience t o  produce formal, a u t h o r i t a t i v e  design c r i t e r i a  to in- 
s u r e  r e l i a b l e  and e f f i c i e n t  space vehic les .  

The new reselarch 

(Thousands of Dollars 1 
1966 1967 196<8 

Supporting research and 

L i f t i n g  bodiy f l i g h t  and land- 

Scout re -en t ry  project......... 3,000 4,050 4,500 
Small space! vehic le  f l i g h t  

experdamits.. ................ 3,000 2,250 2,500 
Project Vire................... 50 
Projec t  Pegasus (Saturn- 

ment), 1,500 

technol.og;p.. ................. $26,450 $26,635 $29,000 

ing tests,... ................. 1,000 1 , 000 1,000 

--.. --- 
launched meteoroid experi-  -..- 0-0 

7,- 
........................ 

Total........................ $33,93f? $37 000 -,k 
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arch and T e a 0 1  Om 

The requested funds support an ongoing aggressive program of research 
and advanced technology in space vehicle aerothermodynamics, structures, 
and space environmental factors, and a related program to develop authori- 
tative space vehicle design criteria. The overall program is carried out 
at all major NASA centers and is focused on clearly foreseen and the most 
pressing technological needs of the advancing national space program. 

In FY 1968 special attention will be given to advanced terminal de- 
scent systems such as the flexible parawing to permit the recovery of 
manned spacecraft on land. 
manned spacecraft concepts for nearfearth application having improved 
maneuvering performance during atmosphere entrx. 
refurbished ablative heat protection systems for recoverable spacecraft 
will be conducted. 

Research will also be continued on advanced 

Research on easily 

Work will be continued on the entry of probes into the atmosphere of 

Research will be conducted on heating and the design of heat 
Mars and on atmospheric retardation techniques for soft-landed instrument 
packages. 
protection systems for vehicles entering the atmosphere at the very high 
speeds of return from planetary flight. 
use of both blunt and pointed configurations will be investigated. 

Complex questions surrounding the 

Attention will be given to the structural and thermal control prob- 
lems of large orbiting telescopes. Research will continue on advanced 
concepts of lightweight erectable structures for applications such as 
very large orbiting radio-telescope antennas. 

Substantial research efforts will continue on the effects of various 
space environmental factors on manned and unmanned spacecraft and their 
systems and on means of protection and control. 
ducted on high-energy proton and electron radiation and improved shield- 
ing techniques. 
knowledge of the meteoroid environment and to evolve reliable but light- 
weight protection against meteoroid penetration. 

Research will be con- 

Effort will continue toward further enlarging of the 

The advancing program for development of authoritative design 
criteria to improve space vehicle reliability and efficiency will con- 
t inue . 

Lifting Body FliPrh t and L a n d w  T e s b  

The M-2 and HL-10 manned research vehicles, representing concepts of 
future spacecraft with improved atmospheric maneuvering capability, were 
constructed to investigate the problems of approach and landing and flight 
characteristics in the transonic regime. Both vehicles have been flown 
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successfu l ly  i n  g l i d e s  from a i r  drops a t  F l igh t  Research Center. 
‘ t inu ing  p:cogxam w i l l  include explorat ion of vehic le  behavior through the  
t ransonic  speed range and the  expected add i t ion  of a t h i r d  test veh ic l e ,  
t he  SV-5, supplied by t h e  A i r  Force. 

The con- 

Scout Re-entry Proiect 

Scout-’Linui~ched anchor-point f l i g h t  experiments i n  e n t r y  heat ing and heat: 
p ro tec t ion  system performance a r e  conducted t o  correlate, v e r i f y ,  and 
extend laboratory r e s u l t s .  FY 1968 funds support two f l i g h t  experiments 
t o  determ:lne the  heat ing rates assoc ia ted  with turbulen t  boundary layers  
a t  high Nioh numbers and t o  determine t h e  condi t ions under which t ran-  
s i t i o n  from laminar t o  turbulen t  flow takes place.  Also provided f o r  is 
t h e  development of i n t e m e d i a t e  re-entry speed experiments t o  determine 
heat  shieltd performance and t h e  in t e rac t ion  between t h e  ex te rna l  flow 
f i e l d  and ctbllating surfaces f o r  app l i ca t ion  t o  the  problem of re-entry a t  
50,OOO-p lue f e e t  per second. 

s mall Space Vehicle F l igh t  Ewerim- 

A program of se l ec t ed  f l i g h t  experiments using small sounding rclcket 
types of I.iiunch vehic les  and o ther  techniques is ca r r i ed  out t o  provide 
data needed under actual f l i g h t  conditions.  P r inc ipa l  e f f o r t  i n  F!d 1968 
is a continui.ng series of balloon- and rocket-launched parachute‘ and  de- 
ce l e ra to r  experiments t o  inves t iga t e  deployment, loads,  and s t a b i l i t y  a t  
high a l t i t u d e s  where atmospheric dens i ty  is  representa t ive  of t h a t  ex- 
pected on )Lars. 

Also included are a series of a b l a t i o n  ma te r i a l s  performance experi-  
ments a t  intermediate  speeds which a i d  i n  l ink ing  ground-based rese’arch 
with the  h.l.ghier speed Scout -launched experiments. 

- SCHEDULE OF LAUNCHES 

Proiect  

Re -en t: r y 

Event - 
Re-entry F 
Re-entry G 
Re-entry H 
Re-entry I 

Calendar 
Year 

-I- 

1968 
1968 
1969 
1969 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY ELECTRONICS SYSTEMS PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The purpose of the program is to establish the knowledge and technology 
which will fulfill the requirements of future space and aeronautical systems. 
Research is performed both in-house and under contract in the areas of 
guidance, control, communications and tracking, instrumentation, data pro- 
cessing, and electronic components. Flight experiments are employed to 
substantiate experimental results obtained in laboratory investigations and 
to acquire environmental data needed to design advanced sensors or systems. 

Guidance research is directed toward the definition of requirements and 
characteristics of future space guidance and navigation systems, and develop- 
ing the system elements capable of attaining these goals. Analytical studies 
establish performance goals of the sensors and concepts developed through 
research in inertial, optical, and electromagnetic phenomena. Research in 
control and stabilization develops the technology for space and aeronautical 
control systems for both manned and unmanned vehicles. Emphasis is placed 
on the precise pointing and control of space experiments, and the development 
of aeronautical flight control and display systems through studies, simulation, 
and flight tests of advanced concepts and components. 

Communications and tracking system research provides the technology for 
future system configurations through a broad program of study and develop- 
ment extending over most of the electromagnetic spectrum. The efforts in- 
clude research on antennas, active energy sources, and information theory. 

Advances in instrumentation and data processing lead to increased knowledge 
of our environment and the performance of man and his mechanical aids in that 
environment. The research program seeks ways to exploit technology such as 
the laser and miniaturized components for new instrumentation concepts, and 
more efficient techniques for processing the multitude of data accumulated 
through space exploration. 

New components, which exhibit greater reliability, and increased operating 
life are necessities in the technological world of today. Research in 
electronic techniques and components centers on the electrical characteristics 
of materials, manufacturing processes, and inspection techniques to meet these 
objectives. 

I 
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SUMMARY OF-RESOURCES REQUIREMENTS : 
(Thousands of Dolliirs) 

1966 1967- -. 1968 .. 

Supporting research and 
technology............ ............... $29,848 $31,797 $39 , 200 

F l i g h t  pro jec ts . .  2.452 1.800 _, 1 .OO(J* ...................... 
Total.. . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  $32,300 $33,597 

BASIS OF FULJ REQUIREMENTS : 

Supporting Research and Technology 

$40 I 200 

Funds i n  f4.scal year 1968 are required t o  expand support of guidiince re- 
search i n  advanced i n e r t i a l  systems, o p t i c a l  sensors ,  and navigatioii tech- 
niques. Long l i f e  con t ro l  systems; prec ise  poin t ing  techniques; and simple,  
economical con t ro l s  and d isp lays  f o r  general  av ia t ion  a i r c r a f t  requi,re 
continuing support .  Development of advanced spacecraf t  antennas,  eiiergy 
sources,  and o p t i c a l  technology f o r  space astronomy and communications w i l l  
receive increased emphasis i n  f i s c a l  year  1968. Computer memory coircepts, 
which o f f e r  reduced s i z e ,  weight,  and power consumption, and improved da ta  
handling techniques,  w i l l  r equi re  increased support  as w i l l  the  continued 
exp lo i t a t ion  of advanced technology f o r  instrumentat ion application:; .  
F i sca l  year 1968 funds a r e  needed t o  expand the research f o r  re1iabl.e com- 
ponents and seek so lu t ions  t o  interconnect ion problems of integratetf 
c i r c u i t s .  N e w  components capable of surviving extreme temperatures w i l l  
receive increased emphasis. Systematic study and development of in1::egrated 
avionics  systems f o r  advanced a i r c r a f t  w i l l  r equi re  expanded suppori:. 

F l i g h t  Pro i ects  

Radio a t t enua t ion  c h a r a c t e r i s t i c s  of spacecraf t  en t e r ing  the  ear1,:h o r  
planetary atmospheres i s  a cont inuing problem i n  spacecraf t  connrmnic:ations. 
Pro jec t  R A M  (Radio Attenuation Measurement) launches are scheduled i.n 
1967 and 1968 t o  i n v e s t i g a t e  this problem a t  velocities of 28,000 fii?et pe r  
second. 
and t o  complete d a t a  reduct ion and eva lua t ion  of experimental xesu1l:s. 

Funds are requested t o  provide a second launch i n  1968 i f  requi red  

Pro jec t  Scanner provided l imi ted  v e r i f i c a t i o n  of the  ex is tence  0 1 :  
r e l a t i v e l y  s t a b l e  grad ien ts  i n  the  e a r t h ' s  r ad ia t ion  p r o f i l e  which (:an be 
used to design precise horizon sensors .  
g rad ien ts  over a wide range of seasonal and geographical condit.ions is  
the objec t ive  of the Earth Coverage Horizon Measurement experiment. 
Advanced s tud ie s  t o  determine f eas ib l e  experiments have been i n i t i a t e d .  
Funds are required i n  f i s c a l  year  1968 t o  begin p ro jec t  definit . ion . , tudies .  

S t a t i s t i c a l  eva lua t ion  of 1:hese 
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Pro iect 

RAM C/Scout 

SCHEDULE OF LAUNCHES 

Event - 
RAM C-B 
RAM C-C 

Calendar 
Year 

1967 
1968 
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RESEARCH AND DEVEU)PMENT 

FISCAL YEAR 1968 ESTIMATES 

OFFICE OF AINBCED RESEARCH AND TECHNOLOGY N FA CTOR SY STEMS P R O G U  

PROGRAM OBJI$$TI,VES AND JU STIFICATI ON: 

This program has four major objectives: (1) to determine man's re.actions 
to the unique environments of space and aeronautical flight; (2) to dllofine 
the essential requirements for sustaining and protecting man in these environ- 
ments; (3) to develop the technology necessary to provide suitable liEe support 
and protective systeaas; and (4) to integrate man's capabilities with \:hose of 
machines to obtain composite systems of superior performance. 

The succes8, and the spectrum of missions-of-choice available to future 
aeronautical and manned space missions are dependent upon the timely riolutionii 
to these technology problem areas: physiological effects, hwnan engineering, 
extravehicular technology, personal protective systems, and life support. The 
understanding of the physiological effects on man as he responds to long term 
manned space flight and future aeronautical flight regimes is necessary for 
effective integration of man as a functional part of the total system. H m a n  
engineering is essential to human factors in aviation, maintainability in 
space, and for ithe appropriate design for man in the man-machine compllex. 
Extravehicuhr technology provides the astronaut with work aids, translation 
devices and other astronaut augmentation systems for use in free space as well. 
as lunar surface environments, Protective systems provide the astrontiut 
with protect:tm from all noxious environmental factors and with persorial life 
support systems, 
because of the many subsystems capabilities that must be integrated as a func- 
tional system in the spacecraft. 

Life support is one of the most difficult technology areas 

The H u n  Factor Systems Program is accomplished through a multi-disciplined 
approach incl!idj.ng research in medicine, biology, psychology, engineering, 
physics, and electronics located in NASA Centers, Department of Defense aero- 
space medical. facilities, universities, and industry. 

\ SUMMARY OF RE'iiU!RCES REQUIREKh "Ts : 

(Thousands of Dollars) 
1966 1967 11968 

Supporting xesearch and 

Small biotecknology flight 
............. technology..... $13,000 $14,675 $19,500 \ 

projects............... ..... 1,900 1.500 -, 1,500 

Total..................... 
I 

S 14,900 $16,175 $2 1,000 
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U S I S  OF FUND REQUIREMENT S: 

Sumortinn Resear ch and Technolonv 

This is an integrated program directed toward the accomplishment of the 
four major objectives of the overall Htmran Factor Systems Program. 
includes effort toward the definition and understanding of the effects of 
advanced aerospace flight on man brought about by altered and zero-gravity, 
spacecraft atmospheres, stress, radiation, and noise. Suitable and protective 
life support systems are developed and tested. The research involved covers 
cardiovascular and respiratory physiology, radiobiology, water and waste manage- 
ment, oxygen regeneration, air pollution control, space suits, systems to sus- 
tain life, extravehicular equipment and studies of manmachine interactions. 
The research is directed toward defining and solving next-generation aerospace 
problems . 

The program 

Small Biotechnolonv Flight Proiecfs 

These projects cover a continuing series of small flight experiments 
designed either to validate results of laboratory research or to obtain 
essential information not obtainable from research in the laboratory. Work 
on experiments in J?Y 1968 will include the measurement of physiological 
processes in humans and animals under conditions of stress encountered in 
aerial and space flight and tests of life support and protective equip- 
ment designed for zero-gravity. __ 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY SPACE POWER AND ELEC'CRIC 
PROPULSION SYSTEMS PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATIOJ: 
i 

I 

I 

Current space power system technology i s  not ye t  s a t i s f a c t o r y  f o r  $such 
fu tu re  space missions as high power, d i r e c t  broadcast  communications asatel- 
l i t e s ,  science probes and o r b i t e r s  t o  t h e  d i s t a n t  p l ane t s  and long duitation 
manned e a r t h  o r b i t a l ,  lunar  and planetary missions. The space power (program 
is a i m e d  a t  providing the  research and technology necessary f o r  t he  iinprove- 
ment and/or development of a l imi t ed  number of s o l a r ,  chemical arid nu1:lear 
systems a t  a r a t e  cons i s t en t  with the  est imated mission requirements iranging 
from w a t t s  t o  k i lowa t t s  i n  the  e a r l y  1970's t o  megawatts i n  the  1.98O''j and 
90's. 

The e l e c t r i c  propulsion p a r t  of t h i s  program is aimed a t  providing the  
research and technology leading t o  the  e a r l y  app l i ca t ion  of s m a l l .  s o h r  
powered, e l e c t r i c  t h r u s t o r  systems f o r  spacecraf t  pos i t i on  con t ro l  ; and tal 
the development of both s o l a r  (ki lowatt  c lass)  and nuclear  (kilowatt  (and 
megawatt c l a s s )  powered primary propulsion systems. The unique c a p a b i l i t y  
of s me kinds of e lec t r ic  t h r u s t o r s  t o  develop very low t h r u s t  l e v e l s  
(lo-' t o  pounds) f o r  a t t i t u d e  and p o s i t i o n  c o n t r o l ,  and the  high 
s p e c i f i c  i m p u l s e s  obtainable  from a l l  e lec t r ic  t h r u s t o r s  o f f e r  promiscz o f  
s i g n i f i c a n t  improvements i n  spacec ra f t  operat ional  s impl i c i ty ,  weight, 
t r i p  t i m e  and payload. 

SUMMARY OF RESOURCES REQUIREMENTS : 

(Thousands of Dollars) 
1966 1967 1968 

Supporting research and 

SNAP-8 development .................. 4,000 5,500 3,700 ... --- 1.100 Space e l e c t r i c  rocket  t es t  (SERT) 3,000 - 
technology ........................ $38,200 $34,940 $3 I,, 200 

Total .  ............................ $45,200 $40.440 $45.000 
7- 

I 
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BASIS OF FUND REQUIREMENTS: 

Supporting Research and Technology 

The purpose of the  nuclear  electric power generat ion technology program 
i s  t o  provide a broad opt ion  and design b a s i s  f o r  the  s e l e c t i o n  and eva lua t ion  
of energy conversion equipment t o  be used i n  conjunct ion with AEC developed 
isotope o r  r eac to r  heat  sources.  The energy conversion systems and concepts 
rece iv ing  primary emphasis include (1) the  Brayton cyc le  gas t u r b o e l e c t r i c  
system, (2) the  Rankine cyc le  a l k a l i  metal t u r b o e l e c t r i c  system, (3) thermionic 
d i r e c t  conversion systems and ( 4 )  the  magnetohydrodynamic (MHD) concept. Since 
nuclear  space power sys tems a r e  compact and e n t i r e l y  se l f -conta ined  and there-  
fore  not dependent upon the sun, they are required f o r  missions t o  the  more 
d i s t a n t  p l ane t s  where the  ava i l ab le  s o l a r  energy is very low o r  f o r  near- 
e a r t h  missions r equ i r ing  extended dark t i m e  operat ion.  

The purpose of the  s o l a r  e l e c t r i c  power generat ion technology program i s  
t o  broaden the  e x i s t i n g  technology base t o  meet the  high power, long l i f e  
requirements a n t i c i p a t e d  f o r  the  1970's. Primary emphasis i s  on s o l a r  ce l l  
power systems up t o  50 k i lowa t t s  i n  s i z e .  Major a reas  of work include s o l a r  
c e l l  a r r a y  deployment concepts,  compact s torage  and reduced assembly c o s t  
i n  order  t o  make such high power systems p r a c t i c a l .  In  add i t ion ,  work is 
needed on high power e l e c t r i c  r egu la t ion  and d i s t r i b u t i o n  equipment t o  
complement the  high power s o l a r  c e l l  array program. Much of t h i s  high power 
r egu la t ion  and d i s t r i b u t i o n  equipment work i s  a l s o  appl icable  t o  nuclear  
power system generat ion technology. 

The chemical power generat ion technology program i s  concerned pr imar i ly  
with reducing b a t t e r y  and fue l  c e l l  s p e c i f i c  weight and increas ing  l i f e  and 
r e s i s t a n c e  t o  the  space environment. Major areas of work include steri- 
l i z e a b l e  and impact r e s i s t a n t  b a t t e r i e s  f o r  p lane tary  landers ,  low and high 
temperature b a t t e r i e s ,  hybrid metal/gas b a t t e r i e s  f o r  decreased weight,  
long l i f e  f u e l  c e l l s  with improved off-design performance, and a bas i c  
e lectro-chemistry program t o  guide r a t i o n a l  choices  of new e l e c t r o l y t e s  
and e l ec t rodes  f o r  both fue l  c e l l s  and b a t t e r i e s .  

The e l e c t r i c  t h r u s t o r  system program is  aimed a t  the  e a r l y  app l i ca t ion  
of small t h r u s t o r s  f o r  spacecraf t  pos i t i on  con t ro l  and the  eventual  use 
of e l e c t r i c  t h r u s t o r s  f o r  spacecraf t  propulsion beginning with r e l a t i v e l y  
low powered, unmanned solar e l e c t r i c  systems and u l t ima te ly  unmanned and 
manned nuclear  e l e c t r i c  powered systems. Major areas of work include 
r e s i s t o j e t  and e l e c t r o s t a t i c  t h r u s t o r s  f o r  spacecraf t  pos i t i on  con t ro l  and 
e l e c t r o s t a t i c  and electromagnet ic  (MHD) t h r u s t o r s  f o r  spacecraf t  pro- 
pu 1 s ion. 

SNAP-8 Development 

The ob jec t ive  of t h i s  p ro jec t  i s  t o  ob ta in  the  technology leading t o  
the eventual  development of a 10,000 hour, 35 e l e c t r i c a l  k i lowat t  nuclear  

I 
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e lec t r i c  generat ing system s u i t a b l e  f o r  space app l i ca t ions  i n  the mid-1970's 
and beyond. Current emphasis i s  on component and system technology, in-  
cluding both performance and endurance. Technical problems r equ i r ing  cor- 
r e c t i o n  have been i d e n t i f i e d  i n  the present  turbine mechanical design and 
a l i f e  problem has been found t o  e x i s t  i n  t he  b o i l e r  tubes. Corrective 
ac t ions  a re  being taken i n  both areas, as w e l l  as continuing endurance tes ts  
on other  major components such as the a l t e r n a t o r ,  pump and condensor. 

Space Electric Rocket Test (SERT) 

The ove ra l l  ob jec t ive  of the  SERT f l i g h t  program is  t o  provide information 
on the operat ions of e l e c t r i c  t h r u s t o r  systems i n  the  space environment. 
SERT I success fu l ly  demonstrated t h a t  an ion beam could be neu t r a l i zad  i n  
space. A second f l i g h t  i s  planned for  1969 t o  provide a long term evaluat ion 
(minimum of s i x  months) of t he  performance and r e l i a b i l i t y  of an i o n  t h r u s t o t  
system and to study t h e  e f f e c t s  of ion engines on o the r  spacec ra f t  components 
such as r a d i o  frequency interference.  
THORAD-- Agew vehic  le. 

Current plans are t o  u t i l i z e  a 

SCHEDULE OF LAUNCHES 

P r o  1 ec  

SERT I1 

Event - 
Calc ndar 

Yclar -- 
SERT I1 1969 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY NUCLEAR ROCKETS PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The objective of the Nuclear Rockets program is to develop the necessary 
research, design and engineering data, test hardware and general technology 
of nuclear engine systems utilizing graphite solid core reactors for pos- 
sible advanced space missions and t o  investigate and evaluate advanced 
reactor concepts which may offer improvements in nuclear rocket propulsion 
technology. 

Through the use of nuclear rocket propulsion, significant performance 
advantages accrue to many possible advanced space missions such as lunar 
logistics operation, deep space probes, with heavy spacecrafts and manned 
exploration of the planets. 

The major areas of effort are the research and engineering of the 
nuclear reactor, the development of certain non-nuclear components, and 
the integration of the reactor and non-reactor components into a complete 
experimental engine system. 

This program supports the objective of continued development of nuclear 
rocket technology for possible future use. However, if a decision is reached 
to proceed with the development of a nuclear rocket engine, an activity 
carried under allowance for contingency in the overall national budget, the 
program described herein will provide the logical nuclear rocket technology 
support. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Thousands of Dollars) 
1966 1967 1968 

Supporting research and 

N E R V A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,356 33,494 26,000 
technology. ......................... $20,644 $16,506 $16,500 

NRDS operations ....................... 2,000 3.000 4,000 

$46,500 Total............................ ... $58,000 $53,000 
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BASIS OF FUNDREQUIREMENTS: 

I 

Supporting Research and Technology 

The supporting research and technology e f f o r t  suppl ies  t h ree  basic: 
needs: (1) general  supporting research and technology da ta  fo r  currtirnt 
p r o j e c t s ;  ( 2 )  bas i c  technology f o r  the  development of fu tu re  generat  ions 
of nuclear rocket engines and veh ic l e s ;  and (3) f e a s i b i l i t y  analyses  of 
advanced nuclear propulsion concepts.  

This e f f o r t  a l s o  includes spec ia l  s t u d i e s  of s a f e t y  problems assoc ia ted  
with t h e  ove ra l l  nuclear  rocket  program. 

NERVA 

The ob jec t ive  of the  NERVA technology e f f o r t  i s  t o  develop the  te1:hnology 
of nuclear rocket engine systems u t i l i z i n g  graphi te  s o l i d  core reactixs.  
h r i n g  FY 1968, e f f o r t  w i l l  be d i r ec t ed  towards the test a c t i v i t i e s  required 
t o  s a t i s f y  t.he remaining ob jec t ives  of the  NERVA technology program. The. 
ob jec t ives  cbf these tes ts  include determination of the most desirabliz tech- 
niques fo r  s , t a r t ing  and c o n t r o l l i n g  a nuclear  rocket  engine,  dernonst r a t ion  
of shut down techniques and demonstration of the  c a p a b i l i t i e s  of the  down- 
ward f i r i n g  t e s t  s tand.  

NRDS Operations 

The mission of  the  Nuclear Rocket Development S ta t ion  (NRDS) is ti3 pro- 
vide a s i t e  f o r  ground s t a t i c  t e s t i n g  of the  r e a c t o r s ,  engines,  and leven- 
t u a l l y  the propulsion s tages  assoc ia ted  with nuclear  rocket developmnt.  
The funds under t h i s  pro jec t  provide f o r  NASA's share  of t h e  general  s i t e  
operat ion,  the major p a r t  of which i s  now funded by the AEC. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY CHEMICAL PROPULSION PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

Propulsion r ep resen t s  one of t he  g r e a t e s t  l i m i t a t i o n s  i n  c a p a b i l i t y  f o r  
explor ing space, 
to ta l  space capab i l i t y .  
systems f o r  space veh ic l e  launches i n  the  foreseeable  future .  
t i o n  of the  p o t e n t i a l  inherent  i n  chemical systems f o r  development of 
f u t u r e  mission c a p a b i l i t y  depends pr imar i ly  upon increas ing  our knowledge 
of chemical propulsion processes,  t h e  i n v e s t i g a t i o n  of new concepts and 
techniques and adding t o  the  store of knowledge leading t o  a sound technolog- 
i ca l  b a s i s  f o r  an improved system f o r  experimental  engineer ing work and 
even tua  1 l y  deve lopmen t . 

Chemical f u e l s  and ox id ize r s  are t h e  b a s i s  f o r  today 's  
Chemical engines  are the  only useable  propulsion 

The r e a l i z a -  

Research and advanced technology covers  bas i c  s t u d i e s  and experiments 
r e l a t e d  t o  a spec t s  of launch veh ic l e ,  spacec ra f t  or a u x i l i a r y  propuls ion 
c r i t e r i 8 , s u c h  as measurements of chemical and phys ica l  p rope r t i e s  of 
propel lan ts ,  combustion phenOmenOn, i g n i t i o n ,  non-equilibrium and classical 
thermodynamic processes ,  examination and development of new materials, and 
the  processes  of f l u i d  mechanics, gas  dynamics, hea t  t r a n s f e r ,  and s o l i d  
mechanics. Analyses are made of t he  func t ions  a space propulsion system must 
perform, the  performance l e v e l s  t h a t  can be m e t  and i n  the  broad cycle  e f f i -  
ciency sense,  t h e  condi t ions,under  which it might b e s t  perform. New methods 
and design concepts are assessed.  Future requirements and new problem areas 
are i d e n t i f i e d  f o r  f u r t h e r  work. 

The experimental  engineer ing program bridges the  technological  gap between 
propulsion research  technology and the  i n i t i a t i o n  of mission o r i en ted  propul- 
s ion  system developments. The work involves the  design,  f ab r i ca t ion  and test  
of experimental  propulsion systems and of subcomponents t o  determine and 
demonstrate p r a c t i c a b i l i t y  of  t h e  engineer ing a spec t s  to  meet known o r  foreseen 
requirements of launch veh ic l e s ,  and engines f o r  upper s t age  and spacecraf t .  
Tests of experimental  systems are requi red  i n  t h e  evolu t ion  process necessary 
t o  produce advanced propulsion designs with opera t ing  parameters and s e l e c t i o n  
of a design for development and use. Design c r i t e r i a ,  preliminary engineering 
s p e c i f i c a t i o n s ,  f a b r i c a t i o n  process s p e c i f i c a t i o n s  and a b i l i t y  t o  eva lua te  and 
analyze development requirements,  cos t s , and  schedules,  and f a c i l i t y  and equip- 
ment needs are developed i n  t h i s  phase of t he  work. 
sound b a s i s  f o r  s e l e c t i o n  of  an advanced propulsion system and thereby minimize 
c o s t s  during the  development phase. 

The r e s u l t s  provide a 
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SUMARY --- OF IRESOURCES REQUIREMENTS: 

I 

(Thousands of Dollars) 
19661967 1968 - 

Supporting research and 
technolloen.. . , . . . . . . . . . . , . .  $32,950 $30,138 $38,000 

M- 1 engine pro jec t .  2,000 ..-- --- .......... --- -- U r g e  3olid motor project.... 4,750 3.500 

Total.................,,.,, s39.7oo$33.638$38.ooo 
BASIS OF FUND WQUIREMENTS: --- 

Supporting Research and Technology 

Advanced engine design concepts f o r  improving veh ic l e  performance with 
chemical p rope l l an t s  are being inves t iga t ed  f o r  launch veh ic l e  and ul>per 
s t age  app l i ca t ion ;  the  high energy p rope l l an t s  are being examined for use 
i n  spacecraf t  ,where high s p e c i f i c  impulse o f f e r s  s i g n i f i c a n t  weight IMV- 

ingr ,  
on spacecraf t  propulsion r e l a t e d  t o  app l i ca t ions  during the  next: decitde. 
It inc ludes  examination of high performance propulsion systems using 
hydrogen and f luo r ine  p rope l l an t s  o r  space-s torable  p rope l l an t s  aui t i tble  
f o r  use a f t e r  extended dura t ion  f l i g h t  i n  the  space environment, The 
experimental program a l s o  covers  work on advanced high performance eirgine 
systems t h a t  w i l l  succeed the  discontinued M - 1  engine. 

A l i qu id  propel lan t  experimental  program is  concent ra t ing  inii1:ially 

The solid propel lan t  motor program inc ludes  research  on non-tlestriictive 
t e s t i n g  techniques f o r  inspec t ion  and q u a l i f i c a t i o n  of loaded motors, 
i g n i t i o n  and i n s t a b i l i t y  problems. t h r u s t  vec to r  control systema, meI:hoda; 
of combustiam terminat ion,  and improved processing techniques. New irequlre- 
menta under inves t iga t ion  are s t o p - r e s t a r t  c a p a b i l i t y ,  more accura te  
t h r u s t  alignment, and improved p r e d i c t a b i l i t y  of propel lan t  burning r a t e ,  
An experimen ta  1 engineer ing program w i  11 develop the  technology re la ted 
t o  s o l i d  motor development t o  the  poin t  o f ;  demonstrated a p p l i c a b i l l t i  t o  
launch vehic l e s ,  spacecraf t  , and a u x i l i a r y  propulsion use, 
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RESEARCH AND DEVELOPM3NT 

FISCAL YEAR 1968 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

AERONAUTICS PROGRAM 

The r o l e  of t h e  N A S A ’ s  Aeronautics program is  t o  p r w i d e  through research  
the  technology t o  improve the  e f f i c i ency ,  u t i l i t y ,  and sa fe ty  of a i r c r a f t .  
The program encompasses work in aerodynamics, s t r u c t u r e s ,  ma te r i a l s ,  a i r  
b rea th ing  propulsion, opera t iona l  aspec ts ,  inc luding  sa fe ty ,  noise ,  and sonic  
boom, and p i l o t  and a i r c r a f t  i n t eg ra t ion .  
the  most p r o f i t a b l e  pa ths  f o r  technological  advances i n  the  fu tu re .  
example, t he  XV-5A fan-in-wing a i r c r a f t ,  the  t i l t - w i n g  XC-142A V/STOL t rans-  
po r t ,  and the  variable-sweep wing f o r  the  F-111 a l l  appeared severa l  yea r s  
ago as NASA research  concepts. I n  the  yea r s  between the  f i r s t  i nd ica t ion  of 
t he  va lue  of t he  concept and the  f i r s t  f l i g h t s  of the  vehic les ,  NASA a ided 
i n  the  d e t a i l e d  formulation of the  concepts and i n  subs t an t i a t ing  through 
research  the  o v e r - a l l  c a p a b i l i t i e s  of p r a c t i c a l  v e h i c l e s  based on these  
concept 8 .  

Studies  i n  these  a r e a s  poin t  t o  
For 

During development of new a i r c r a f t  NASA conducts ex tens ive  wind tunnel  
tests, s imulator  programs, and f l i g h t  i n v e s t i g a t i o n s  using appropr ia te  test- 
bed a i r c r a f t  t o  v e r i f y  pred ic ted  performence and opera t iona l  c h a r a c t e r i s t i c s  
and t o  a i d  i n  the  so lu t ion  of problems of a developmental nature .  
advanced t echn ica l  development i n  support  of m i l i t a r y  and c i v i l  a i r c r a f t  
procurement is performed by NASA a t  t he  r eques t  of the  cognizant government 
agencies  and i n  cooperation with the  reques t ing  agency’s cont rac tor .  

This  

Experimental research  and development a i r c r a f t  and engineer ing t e s t p i l o t  
p rof ic iency  a i r c r a f t  considered necessary to  c a r r y  out  and support  the  aero- 
n a u t i c s  e f f o r t  a r e  included under t h i s  program. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Thousands of Dollars) 
1966 1967 1968 

Supporting research  and technology ...... $10,186 
X - 1 5  research  aircraft.................. 883 
Supersonic transport.................... 12,331 
V/STOL a i r c ra f t . . . . .  3 , 200 
Hypersonic ramjet engine............... . 5 , 000 
XB-70 f l i g h t  research  program........... 9,896 
A i r c r a f t  no ise  reduction................ - - -  
Quiet engine development ................ --- 

.................... 
$9,582 $18,600 

878 4,000 
11,090 11,100 
5,550 7,100 
2,000 7,000 
2,000 10,000 
4,800 3,500 --- 2,000 

I 
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(Thousands of Dol l a  ic s) 
1968 -- 1966 1967 

- - -  1,000 
500 

--- 2,000 

Delta X-15 aircraft.................... --- 
F-111 aircraft......................... --- --- 

--- F-106 aircraft......................... - I 
Tota l  $41,496 $35,900 $&5,800 -- 

I 
BASIS OF FUND REQUIREMENTS: 

Supporting Research and Technology 

The Supporting Research and Technology program i n  Aeronautics i n  F'Z 1968 
w i l l  include s t u d i e s  directed toward improvement of subsonic, supersonic,  
and hypersonic a i r c r a f t .  For example wind-tunnel and a n a l y t i c a l  inveBtiga- 
t i o n s  aimed a t  improving s t a b i l i t y  and con t ro l  of general  av ia t ion  a i i r c ra f t ;  
a n a l y t i c a l  s tud ie s  t o  improve f l u t t e r  p red ic t ion  methods f o r  use i n  the  
designs of t ransonic  and supersonic a i r c r a f t ;  research  on the  development of 
a n a l y t i c a l  and experimental  techniques to  obta in  mre accurate  methods of 
pred ic t ion  of the  dynamic response of an a i rp l ane  t o  atmospheric turbiJlence; 
research t o  determine no i se  generat ion and t r a n m i s s i o n  processes  i n  €an 
blade rows and assoc ia ted  duct ing;  research  on i n l e t s ,  exi ts ,  and aftcarbodies 
typ ica l  of high bypass r a t i o  propulsion systems an t i c ipa t ed  f o r  wery large 
subsonic a i r c r a f t ;  research  on a i r c r a f t  no ise  a l l e v i a t i o n  both in engines  and 
i n  a i r c r a f t  alperations; research  on methods t o  improve con t ro l  of a i r l x a f t  on 
w e t  runways, i n  rough a i r  and during instrument f l y i n g ;  and improved iinethods 
f o r  con t ro l  alf fu tu re ,  huge j e t  t r anspor t  a i r c r a f t  w i l l  be conducted. 

X- 15 Research A i r c r a f t  

The X- 15 Research program provides da t a  on manned, maneuverable hylDersonic 
f l i g h t .  The X-15 provides the  only means i n  the  world f o r  studyfng hypersonic 
f l i g h t  i n  i t s  t r u e  environment. Major programs which w i l l  use t h i s  X-15 cap- 
a b i l i t y  i n  t h e  f u t u r e  a r e  the  Hypersonic Ramjet Experiment and the  advanced 
technology d e l t a  wing designed t o  i n v e s t i g a t e  the  programs of hypersoiiic 
c r u i s e  a i r c r a f t  propulsion systems and conf igura t ions ,  respec t ive ly .  

In add i t ion  t o  a cont inuing program i n  bas i c  hypersonic f l i g h t  research ,  
the  operational success  of t he  X-15 program has opened i ts  use t o  spa(:@ 
sc iences  as a carrier v e h i c l e  f o r  c e r t a i n  experiments r equ i r ing  i ts  uiaique 
performance c a p a b i l i t i e s .  

Tota l  fund.ing r e s p o n s i b i l i t y  for t h e  opera t iona l  support  of t h e  X-15 
research  program, conducted i n  cooperat ion wi th  t h e  Department of Defense 
s ince  i ts  incept ion ,  w i l l  be t r a n s f e r r e d  to  t h e  NASA on January X ,  1968, for 
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t he  remainder of FY 1968 and a l l  subsequent years ,  i n  accordance with t h e  
dec is ion  of t he  NASA-DOD Aeronautics and Astronaut ics  Coordinating Board. 
This support  has cost approximately $8,000,000 per  year. 
opera t iona l  support  of t h e  program f o r  one-half of f i s c a l  year 1968 is 

Therefore,  

$4,000,000, 

Supersonic Transport  

By inter-agency agreement, NASA w i l l  continue to  provide technica l  
support  and a s s i s t a n c e  to  t h e  FAA* i n  the  evolut ion of the U.S. prototype 
supersonic t ranspor t ,  I n  add i t ion ,  NASA w i l l  conduct a continuing research 
program to  provide t h e  technology f o r  imprwed and advanced airframes,  
propulsion systems, and opera t iona l  concepts appl icable  to  t h i s  type of 
a i r c r a f t ,  
s ta te-of- the-ar t  t o  higher  c r u i s e  speeds, increase  aerodynamic e f f i c i ency  
throughout t he  speed range, and inprove supersonic flaw f i e l d  pa t t e rns  to  
minimize generat ion of sonic boom. The e f f e c t s  of low-density f u e l s  such as 
l i q u i d  methane and hydrogen on the  characteristics of t he  aerodynamic 
configurat ion w i l l  be determined. 

Aerodynamic research  w i l l  be d i r e c t e d  to extend the  technological 

Wind tunnel tests and assoc ia ted  d i r e c t  technical support  w i l l  be 
provided f o r  t h e  National Supersonic Transport  Developraent program as 
required,  
key personnel by t h e  FAA and i t s  cont rac tors  i n  t h e  course of prototype 
development , 

This support  w i l l  include necessary use of NASA f a c i l i t i e s  and 

Operational research  on sonic boom w i l l  be concentrated upon f u r t h e r  
explorat ion of var ious  atmospheric e f f e c t s  on boom s igna tu res  such as 
temperature, turbulence,  wind shears and humidity. 
s t u d i e s  of s t r u c t u r a l  response to  booms and f i e l d  tests of boom seismic 
e f f e c t s  w i l l  be expanded following the  i n i t i a t i o n  of these programs i n  the  
later p a r t  of the present  f i s c a l  year. 

I n  addi t ion ,  laboratory 

The General Purpose Airborne Simulator (modified Jet-Star a i r c r a f t )  and 
t h e  new sixdegree-of-freedom motion Advanced Ai rc ra f t  Simulator w i l l  be 
used to  i n v e s t i g a t e  handling q u a l i t i e s  problems unique t o  Supersonic 
t ranspor t  operat ions and t o  s imulate  a complete SST mission p r o f i l e ,  

An increas ingly  l a r g e r  in-house propulsion research e f f o r t  is being 
conducted t o  provide the  advanced technology required f o r  second generation 
supersonic t r anspor t  engines. Some of the  promising compressor and 
turb ine  blade element designs w i l l  be incorporated i n t o  s i n g l e  s t age  
and mul t i s tage  wheel8 f o r  f u r t h e r  research ,  and advanced cooling techniques 
and t h e  use of advanced materials w i l l  also receive considerat ion and 
s tudy during t h i s  period. 

* Current ly  the Department of Traneportation. 
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V/STOL A i r c r a f t  

I 

Research on V/STOL a i r c r a f t  w i l l  be d i r ec t ed  a t  improving the  performance 
of the  amre promising types and a t  eas ing  the  d i f f i c u l t  f l i g h t  con t ro l  problem 
e x i s t i n g  during the  t r a n s i t i o n  from conventional f l i g h t  t o  hover, particular3.y 
during poor or zero  v i s i b i l i t y  condi t ions.  Wind tunnel and f l i g h t  repsearch 
w i l l  be continued on the  h inge less  and jet f l a p  rotor p r i n c i p l e s  offelring the! 
p o t e n t i a l  OP increas ing  the  c r u i s e  performance of he l i cop te r s ,  r e d u c h g  the  
r o t o r  generated v i b r a t i o n  and improving the  con t ro l  power. S tudies  w i l l  con- 
t i nue  on the  use of small  wings and a u x i l i a r y  t h r u s t i n g  devices  to wduce the! 
r o t o r  t h r u s t  and l i f t  requirements i n  c r u i s e ,  and hence increase e f f i c i ency .  
Much of t h i s  a c t i v i t y  w i l l  be a cooperat ive e f f o r t  with the  U.S. A r q , ,  i n  view 
of the  g rea t  importance of h e l i c o p t e r s  t o  t h a t  organizat ion.  

S tudies  t o  (define acceptable  handling q u a l i t i e s  f o r  V/STOL a i r c ra j i t  and 
s t u d i e s  of the way i n  which the  va r ious  promising concepts can meet these  
c r i t e r i a  w i l l  continue with wind-tunnel models p a r t i c u l a r l y  aided when the  
new V/STOL f a c i l i t y  comes i n t o  opera t ion  and i n  f l i g h t  research.  F l igh t  
programs using the  P-1127 f i g h t e r  and the  XC-142A t r anspor t  w i l l  be cictive 
i n  1968. Through the  N A S A / A i r  Force V/STOL Technology Panel, plans me beinll, 
made f o r  a j e t - f i g h t e r  VTOL research  a i r p l a n e  program now i n  the  f ea r i ib i l i t y  
study s tage  by NASA and AFSC. 

The growing a i r  breathing propulsion research  program w i l l  expand to  
include research  on propulsion systems appropr ia te  f o r  V/STOL ai.rcra:lit. 
fan types and l i g h t  weight t u r b o j e t s  of small volume w i l l  r ece ive  spcc ia l  
a t t e n t i o n .  Noise con t ro l  w i l l  form a major c o n s t r a i n t  i n  t h i s  Iesearch.  

Lif  it, 

Hypersonic Ramjet Engine 

This pro jec t  was i n i t i a t e d  to acce le ra t e  the  technological  actvancment of 
a i r  b rea th ing  propulsion f o r  hypersonic atmospheric f l i g h t .  
pa r t i c ipa t ed  in p a r a l l e l  f e a s i b i l i t y  and prel iminary design s tud ie s  iof a l i qu id  
hydrogen fueled research  engine capable of opera t ing  a t  speeds betwelitn Mach 3 
and 8 with  combustion occurr ing i n  both a subsonic and supersonic a i r  stream, 
The G a r r e t t  Corporation was se lec ted  t o  conduct the  d e t a i l e d  design, experi-  
mental wind tunnel  v e r i f i c a t i o n ,  f ab r i ca t ion ,  and proof test of i t s  iproposed 
concept. This  engine must be capable of withstanding the  severe envtronment 
of hypersonic f l i g h t ,  and regenera t ive ly  cooled sur faces  w i l l  be useli wi th in  
the  eng,ine t o  maintain s t r u c t u r a l  i n t e g r i t y .  

Three ce)ntractoTr's 

Upon de l ive ry  of the  research engine t o  the  NASA, a test  program s w i l l  be 
i n i t i a t e d  tcb determine the  performance l e v e l s  and opera t iona l  problems asso- 
c i a t e d  w i t h  t h i s  hypersonic propuls ion system. This w i l l  be accomplished by 
using t:he X.-15 a i r c r a f t  a s  a test  veh ic l e  t o  ob ta in  the  necessary t e s t  en- 
vironme.nt . 
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XB-70 F l i g h t  Research Program 

The NASA research  por t ion  of t he  XB-70 program began i n  FY 1963 with 
i n d t a l l a t i o n  of instrumentat ion i n  the  t w o  XB-70A a i r c r a f t  during manufacture 
and the  subsequent a c q u i s i t i o n  of c e r t a i n  da t a  during the  preliminary USAF 
f l i g h t  test  program. The second phase, beginning e a r l y  November 1966 c o n s i s t s  
of cont inuat ion and expansion of the  i n i t i a l  program p lus  the  s tar t  of re- 
search which could not  be done during the  USAF f l i g h t  program. 

In  the  second phase bas i c  t h e o r i e s  and the  r e s u l t s  of small-scale  tests 
performed in ground-based f a c i l i t i e s  w i l l  be evaluated. E f f o r t s  w i l l  be 
d i r ec t ed  toward a n a l y s i s  of the  e f f e c t s  of veh ic l e  s i z e  and weight; the  
e f f e c t s  of i n e r t i a  combined with l o w  aerodynamic damping a t  the higher operat-  
ing  a l t i t u d e s  of the  SST; and the  e f f e c t s  of s t r u c t u r a l  e l a s t i c i t y  and deforma- 
t i o n  on the  b a s i c  aerodynamics of the  vehic le .  
during t h i s  second phase are d i r ec t ed  toward a b e t t e r  understanding of sonic 
boom phenomena and t h e i r  e f f e c t  on persons on the  ground. 

The h ighes t  p r i o r i t y  tests 

During the  f i r s t  phase, NASA funded the  instrumentat ion and da ta  acquis i -  
t i o n  f o r  those measurements of i n t e r e s t  t o  NASA and the  FAA. The cos t  of 
opera t ing  the  a i r c r a f t  was funded by the  A i r  Force. 
present NASA-USAF XB-70 F l i g h t  Research program authorized by a NASA-DOD 
Memorandum of Understanding signed on May 28, 1965--the t o t a l  c o s t  of the  
program is shared equal ly  by the  A i r  Force and the  NASA. 

I n  the  second phase--the 

The FAA p a r t i c i p a t e s  i n  the  overall planning of the  program, including 
determination of t he  s p e c i f i c  program ob jec t ives  and p r i o r i t y  of the  objec- 
tives and i s  kept  informed on the  progress  of the  program, 

A i r c r a f t  Noise Reduction 

Two important a spec t s  of a i r c r a f t  no i se  a l l e v i a t i o n  a r e  covered by the 
research  to  be c a r r i e d  out  i n  t h i s  program a rea  (1) the  research  and develop- 
ment necessary t o  provide means f o r  minimizing the  noise  r ad ia t ed  from the  
compressor and fan discharge duct8 of turbofan engines  such a s  a r e  i n s t a l l e d  
i n  p re sen t ly  opera t ing  conmercial j e t  a i r c r a f t ,  and (2) research  d i r ec t ed  
toward developing a more p o s i t i v e  means f o r  accura te  f l i g h t  path con t ro l  
which would be requi red  i n  order  to  make use of s teeper  approach paths  f o r  
landing thus  increas ing  the  d i s t ance  of the  a i r c r a f t  from the  ground i n  the  
v i c i n i t y  of the  a i r p o r t  and lowering the  noise  l eve l .  

Q u i e t  Engine Development 

Basic research  has  shown t h a t  t he  elements of a t u r b o j e t  engine can each 
be modified i n  design t o  permit s u b s t a n t i a l  no ise  reduct ion with small pen- 
a l t y  i n  performance. Information on the  successful  operat ion of such a 
propulsion system i s  unavailable.  The i n t e r a c t i o n  of the  var ious  components 
w i l l  d i f f e r  s u b s t a n t i a l l y  from any t u r b o j e t  propulsion system now i n  use. 
The ob jec t ive  of the  Quiet  Engine p r o j e c t  i s  to  combine a l l  of these low 
noise  elements i n t o  a s i n g l e  opera t ing  system having approximately 20,000 
pounds of t h r u s t ,  and designed to  opera te  a t  high subsonic f l i g h t  speeds. 

I 
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Delta X-15 A i r c r a f t  

I 

I 

The NASA and the  USAF have been engaged i n  formulating a j o i n t  long-range 
program planndng e f f o r t  on Hypersonic A i r c r a f t  Technology. A minimal con- 
t r a c t u a l  study wfae i n i t i a t e d  i n  FY 1967 concerned with an a n a l y s i s  of the 
f e a s i b i l i t y  of' convert ing an X- 15 t o  a delta-wing conf igura t ion  and the  gen- 
e r a t i o n  of preliminary and l i m i t e d  design data .  FY 1968 funds a r e  reqluested 
f o r  an overall engineering design p r e r e q u i s i t e  to  the  f a b r i c a t i o n  and assembly 
of t h i s  delta-wing X-15 a i rp l ane .  

F- 111 A i r c r a f t  

The ob jec t ives  of t h i s  program a r e  to  obta in  i n - f l i g h t  v e r i f i c a t i o n  and 
va l ida t ion  of wind tunnel and t h e o r e t i c a l  p red ic t ion  of aerodynamic character-  
ist ics and performance of v a r i a b l e  geometry a i r c r a f t  t o  def ine  a r e a s  i n  which 
more research  i s  needed and t o  p r w i d e  confidence f o r  the  design of fu tu re  
vehicles .  The F-111 i s  the  f i r s t  production variable-sweep a i r c r a f t  tc] reach 
f l i g h t  s t a t u s .  
search such a s  the  combined and i n t e r - r e l a t e d  e f f e c t s  of aerodynamics; 
s t ruc tu res ;  systems; i n l e t s  and e x i t s ;  and the  p i lo t - in- the- loop .  Thi13 
program w i l l  be  ca r r i ed  out  using an F-111 loaned to  NASA by the  A i r  Force 
under a reimbursable support agreement; NASA funds the  maintenance and spare 
p a r t s  and opera t iona l  support  of t he  a i r c r a f t .  

A number of problems can be inves t iga ted  only i n  flighi: re- 

-- F- 106 A i r c r a f t  

To maintain a high level of performance a t  of f -des ign  condi t ions ,  the  
i n l e t  and exhaust systems of supersonic  a i r c r a f t  will be required t o  undergo 
a considerable cihange i n  g e a w t r y .  
systems are s tensi t ive t o  the  manner i n  which they are in t eg ra t ed  i n t o  1:he 
airf rame design,  and t h e  interactions between airframe and propuls ion flystem 
e x e r t  a s t rong  inf luence  on total performance. To s tudy  these  problem;,  a 
s m a l l  je t  engine w i l l  be i n s t a l l e d  i n  a nace l l e  and mounted on the lower wing 
of an F-106 a i rp l ane  i n  a l oca t ion  r ep resen ta t ive  of t h a t  proposed €or the  
s upe r s oni  c t r<am :p o r  t . 

The performance and opera t ion  of these  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY 

OFF1 CE OF TRACKING AND DA TA ACQ UISITION m C K I N G  AND D A W  
ACQUISITION PROGRAM 

PROGRAM OBJECT .IVES AND Ju STIFICATION: 

The purpose of this program is to provide responsive and efficient tracking 
l 

and data acquisition support to meet the requirements of all NASA flight pro- 
jects. In addition, support is provided, as mutually agreed, for projects of 
the Department of Defense, other Government agencies, and other countries engaged 
in space research endeavors. 

I 

I 

Support is provided for manned and unmanned flights; for spacecraft, sound- 
ing rockets, and research aircraft; and for earth orbital and suborbital 
missions, lunar and planetary missions, and space probes. 

Types of support provided include: (a) tracking to determine the position 
and trajectory of vehicles in space, (b) acquisition of data from scientific 
experiments and on the engineering performance of spacecraft and launch vehicle 
systems, (c) transmission of connnands from ground stations to spacecraft, 
(d) comnunication with astronauts and acquisition of medical data on their 
physical condition, (e) communication of information between various ground 
facilities and mission control centers, and (f) processing of data acquired 
from the space vehicles. Such support is essential for the critical decisions 
which must be made to assure the success of all flight missions, and, in the 
case of manned missions, to insure the safety of the astronauts. 

Tracking and data acquisition support is provided by a worldwide network 
of NASA ground stations and control centers supplemented by instrumentation 
ships, aircraft, and selected ground stations of the Department of Defense. 
These facilities are interconnected by a network of ground conanunications 
lines, undersea cables, high frequency radio links, and comnunications satel- 
lite circuits, which provide the capability for instantaneous transmission of 
data and critical commands between spacecraft and control centers. Facilities 
also are provided to process into meaningful form the large amounts of data 
which are collected from flight projects. In addition, instrumentation facili- 
ties are provided for support of sounding rocket launchings and flight testing 
of research aircraft. 
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S W R Y  OF RIAUJRCES REQUIREMENTS: 
(Thousands of Dollars) 

1:968 1966 196 7 - 
Operations,, ..................... $127 , 5 10 $197,400 $2 28,800 
Equipment.,, .................... 89,755 59,650 55,100 

technology. .................. 13.800 13.800 - 13,800 
Supporting research and 

Total.. .................... 
U S I S  OF FUNI)NAUIREMENTS : 

$270,850 $2'97 s 700 $23 1,065 - 

*era t ions 

Funds a r e  ,required f o r  t h e  opera t ion  and maintenance of  t he  worldwi de 
t racking  and da ta  a c q u i s i t i o n  f a c i l i t i e s .  Most of t h e  inc rease  i n  the FY 1968 
opera t ions  program i s  r e l a t e d  to  the  cos t  of  s t a f f i n g  and opera t ing  additional.  
Manned Space .Flight Network s t a t i o n s  and providing conmrunication se rv ices  
required f o r  support  of  the  Apollo program. Small increases  also a r e  included 
t o  enable the  Deep Space Network and the  S a t e l l i t e  Network t o  meet the, increas ing  
support  requ:lreioents of unmanned f l i g h t  pro jec ts .  

The t racklng  and da ta  a c q u i s i t i o n  support  requirements f o r  forthcoming 
missions estizib1:lsh the  equiptnents t h a t  must be procured and t h e  f a c i l l  t ies t h a t  
must be modified. Procurement of  equipments to  meet Apollo requirements w i l l  
continue i n  17Y 1968 as w e l l  as f o r  t he  support  of f u t u r e  unmanned misaions. 
Funds a l s o  a r e  needed t o  provide f o r  sus t a in ing  modif icat ions and maintenance 
which are contiiiuing requirements f o r  a l l  t racking  and da ta  a c q u i s i t i o n  f a c i l i -  
ties. 

Supporting Research and Technology 

Supporting; Research and Technology i s  the a c t i v i t y  whereby concepts,, techni.- 
ques, and hardware a r e  developed, t e s t e d ,  and evaluated f o r  use i n  the various; 
networks t o  nieet: support requirements of new f l i g h t  p r o j e c t s .  The program f o r  
FY 1968 w i l l  emphasize improvements f o r  increas ing  the r e l i a b i l i t y  anti l i f e -  
time of exist::ing systems and for determining techniques fo r  e f f i c i e n t  u t i l i -  
za t ion  of these systems t o  meet upcoming requirements. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1968 ESTIMATES 

SUMWRY 

OFFICE OF TECHNOLOGY UTILIZATION 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

TECHNOLOGY UTILIZATION PROGRAM 

The primary objectives of the Technology Utilization program are to 
establish effective mechanisms and systems for assuring that all new 
scientific, technological and engineering knowledge resulting from NASA 
programs is identified, collected, evaluated and made available in the 
form which is most useful; to establish effective mechanisms for announcing 
and disseminating this new knowledge in order to assure the widest practical 
application and utilization thereof; and to improve our understanding of 
the management of large scale research and development programs and the 
impact of the space program on the Nation's economy. 

SUMMARY OF RESOURCES REQUIREMENTS: 
(Thousands of Do 1 lar 8 )  

1966 1967 1968 

I 

Identification.. ............... $1 * 220 $1,265 $1 , 265 
Evaluation..................... 680 6 50 6 50 
Dissemination................., 2,000 2,085 2,085 
Analysis... .................... 850 1,000 1,000 

Total. ....................... $4.750 $5,000 $5.000 

BASIS OF FUND REQUIREMENTS: 

Identification 

Teams of specialists from universities, research institutions and private 
industry, with the assistance of Technology Utilization officers at NASA 
Headquarters and field installations, search through selected areas of NASA 
scientific and technical endeavor in order to record significant NASA advances 
which have potential utility for the non-aerospace sector of the nation. 

Evaluation 

Research institutions whose services are primarily directed toward indus- 
trial clients make preliminary evaluations of technological innovations 
reported to NASA, analyze and formulate potential industrial uses for 
selected innovations, and where appropriate, prepare brief reports describing 
these technological advances. 
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Dissemination 

1 
Unive r s i t i e s  and research  i n s t i t u t i o n s  a r e  employed t o  develop rergional 

c a p a b i l i t i e s  t 'o  store, r e t r i e v e ,  and i n t e r p r e t  t o  l o c a l  industry t he  tech-  
nology developed by NASA. 
t echnica l  resources  by encouraging r ap id  loca l ized  app l i ca t ion  of the tech-  
nology generated i n  t h e  course of NASA a c t i v i t i e s .  Biomedical app l i ca t ion  
teams a s s i s t  medical research i n s t i t u t i o n s  i n  def in ing  medical problems i n  
engineering terms, scour NASA technology f o r  so lu t ions  t o  these  problems, 
and then a s s i s t  the  medical research i n s t i t u t i o n s  i n  adapt ing NASA technology 
t o  p r a c t i c a l  so lu t ion  of the  defined problems. This p i l o t  program s t a r t e d  
t h i s  pas t  year i s  proving t o  be a very e f f e c t i v e  mechanism t o  r e l a t e  NASA 
information t o  the important unmet comnunity needs i n  the  f i e l d  of miadical 
research and hea l th  care .  

These information c e n t e r s  s t rengthen  our iiational 

Anal y s i s 

A major area  of concern is  t h a t  of promotirsg a b e t t e r  understanding both 
within and outs ide  the  Agency of new and improved techniques f o r  mamaging 
l a rge  and complex research and development a c t i v i t i e s .  
included support  of research i n  such a reas  as the organiza t ion  and management 
of l a r g e  R&D p r o j e c t s ,  t he  d i v e r s i f i e d  r o l e s  of t h e  research d i r e c t o r ,  
government-industry con t r ac to r s  systems, and top  l e v e l  po l icy  arid deicisioa 
making i n  l a rge  R6Q organizat ions.  

This  concern has 

I 
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0 

p 

NATIONAL AERONAUTICS AND SPACE MMINISTRATIOlI 

FISCAL YEAR 1968 ESTIMATES 

CONSTRUCTION OF FACILITIES 

Program and Financing { in  thousands of doiiarsj 

Program by a c t i v i t i e s :  
Direct program : 

1. Manned space f l i g h t  ........ 
2. Sc ien t i f ic  investigations 

i n  space... .............. 
3. Space applications ......... 
4. Space technology ........... 
5. Aircraft  technology ........ 
6. Supporting ac t iv i t ies . . . . . .  

Total d i r ec t  program 
costs ,  funded.. ........ 

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

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

Change i n  selected resourcesl..  . 
LO Total...... ................. 

cl r 
h) 

Bl 

1966 

17,478 

8,024 

13,435 
682 

18,589 

....... 

58,208 

....... 
58,208 ....... 
58 , 208 

ge t  P lan  

1967 

43,821 

4,879 

8 , 589 

6,700 

....... 
21,011 

85,000 

....... 

85 , 000 ....... 
85,000 

1968 

27,900 

6,985 

8,335 
3,170 
7,810 

....... 

54,200 

....... 

54,200 ....... 
54,200 

:osts t o  

1966 

381,286 

20,365 
1,360 

42,244 
4,124 

119,810 

569,189 

917 

570,106 
-299,291 

270,815 

h i s  appro] 

1967 

115,350 

17,592 
8 

39,000 
4,800 

65,450 

242,200 

1,547 

243,747 
-107,805 

135 , 942 

i a t ion  

1968 

68,450 

9,100 

21,400 
12,650 
27,600 

....... 

139,200 

....... 
139 , 200 
-47,200 

92,000 



CONSTRUCTIOH OF FACILITIES 

Program and Financing (in thousands of dollars) - Continued 

10 Total............. .......... 
F inanc in& : 

21 Unobligated balance available, 
start of year, for caPPp1etiiin 
of prior year budget plans .... 

22 Unobligated balance transferred 
from "Research and development" 
(75 Stat. 355, 76 Stat. 731, 
77 Stat. 439 and 78 Stat. 658) 

ikprogrtnmning to or frun prior 
year budget plans ............. 

24 Unobligated balance available, 
end of year, for completion 
of prior year budget plans .... 
New obligational authority.. 

New obligational authority: 
40 Appropriation. .................. 
42 Transferred fran "Research and 

development" (79 Stat. 534 and 
80 Stat. 676) ................. 

43 Appropriation (adjusted).... 

E 

1966 

58,208 

....... 

....... 
2,732 

....... 
60,940 

60,000 

940 

60,940 

dget Plai 

1967 

85,000 

....... 

....... 

....... 

....... 
85,000 

83,000 

2,000 

85,000 

1968 

54,200 

....... 

....... 

....... 

....... 
54,200 

54,200 

....... 
54,200 

costs to 

1966 

270,815 

-293,492 

-44,486 

....... 
128,103 

60,940 

60,000 

940 

60,940 

kia appro] 

1967 

135,942 

-128,103 

....... 

....... 

77,161 

85,000 

83,000 

2,000 

85,000 

riation 

1968 

92,000 

-77,161 

....... 

....... 

39.361 

54,200 

54,200 

....... 
54,200 



r 

0 
1 

Relation of obligations to expenditures: 
71 Total obligations (affecting expenditures) ....................... 
72 Obligated balance, start of year........... ...................... 
74 Obligated balance, end of year.. ................................. 
90 Expenditures ................................................. 

CONSTRUCTION OF FACILITIES 

Program and Financing (in thousands of dollars) - Continued 

1965 

515,037 
1,252 

1966 
Adjustments 

. . . . . . . 
-1,191 

costs to 

1965 

270,815 
618,608 
-316,977 

572,446 

'Selected resources as of June 30 are as 
follows : 
Unpaid undelivered orders... ............ 
Advances ................................ 

Total selected resources ........... I 516,289 I -1,191 

Note.--Reconciliation of budget plan to obligations: 
Total budget plan ............................................ 
Deduct portion of budget plan to be obligated in sub- 

sequent years.................... ........................... 
Add obligations of prior year budget plans ................... 

1966 

215,702 
105 

215,807 

1966 
actual 

58 , 208 
30,184 
242, i9i 

this apprc 

~ L?h? 

135,942 
316,977 
-172,919 

280,000 

1967 

107,897 
105 

108,002 

1967 
estimate 

85,000 

45,000 
95 , 942 

riation 

lot;?! 

92,000 
172,919 
-104.919 

160,000 

1968 

60,697 
105 

60,802 

1968 
! s t imat e 

54,200 

24,200 
62,000 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

SlinW4RY OF CONSTRUCTION OF FACILITIES BUDGET PUN BY LOCATIILOJ 

&cat ion 

Ames Researc'h Center.. ............. 
Electronics Research Center.. .  ..... 
Goddard Space !Flight Center.. ...... 
Jet Propulsion Laboratory .......... 
John F. Kenned.y Space Center, NASA. 

L e w i s  Research Center .............. 
Manned Spaclecr,af t Center. .......... 
Marshall Spqace Flight Center. . . .  ... 
Michoud Assembly Fac i l i t y  .......... 
Various Loc.ati80ns.. ................ 
Wallops Stat ion. . . .  ................ 
Fac i l i t y  Planning and Design ....... 

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

Fiscal Year 
1966 

$2,749,000 
5,000 , 000 
2,400,000 

940,300 
6,916,570 
8,250,000 

86 7 , 000 
4 , 180,000 
1,955,690 

296,819 
19,376,417 

1,048,000 
4,228,160 

Total Plain. ...................... $58,207,956 

Fiscal  Year 
1967 

--- 
$7,500,000 

710,000 
350,000 

35,758,000 
6,100,000 

16,000,000 
9,100,000 - - -  

700,000 
3 , 577,000 

205,000 
5,000,000 

$85,000,000 

Fiscal Year 
.- 1968 

$5 ,,365,000 
6 220,000 

56 5,000 
3 ,,125,000 

24 885,000 

2,,115,000 
2 ,, 425,000 

870,000 
2 ,,010,000 
2 ,,880,000 

740,000 
.- 3 ,,ooo,ooo 

- - -  

$54,, 200 , 000 - 

The geographic location of NASA i n s t a l l a t ions  is shown on the follow:i.ng page. 
Installatioins for which construction projects  a re  requested in t h e  f:t,scal 
year 1968 budget a r e  ident i f ied.  

CF 5 



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

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

F!SCAL YEAR ! 9  68 BUDGET ESTIMATES 

Ames Research Center 

(Dollars in  thousands) 

Research and Technolog California Santa Clara Mountain View, California 
I N S T A L L A T I O N  MISSION 

Laboratory research in aerodynamics, thermodynamics, 
materials, structures, guidance and control, space 
sciences, environmental biology, life detection, life 

chemistry; project management of unmanned space flight 
projects (scientific probes and satellites) ; 
of scientific-experiment payloads for space flight pro- 

synthesis, human factors, and fundamental physics and 

jects managed at Ames and elsewhere. 

LAND NO. ACRES 

225.7 NASA-OWNED 

NON-FEDERAL (Leesea,  eesmenls )  

AGENCY-OWNED 

225.7 TOTAL LAND 

PROJECT L I N E  I T E M  

Space Science Research Laboratory 
Heater Replacement, 3.5 foot Wind Tunnel 

TOTAL CAPITAL INVESTME 1 (Including NASA-Owned Lend) ( a s  of June 30, 1% ) 

COGNIZANT 
O F F I C E  

SSA 
ART 

$195,697 

I I 

F Y  1959 THRU 
C U R R E N T Y E A R  

98 
190 

FY 19  68 
(Estimated) 

2,195 
3,170 

T O T A L  F U T U R E  YEARS ALL YEARS 
(Eatimeted) (Eat h a t e d )  

2,293 
3,360 

ALL OTHER PROJECTS I 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars in  thousands) 

NASA I N S T A L L A T I O N  COGNIZANT PROGRAM O F F I C E  LOCATION OF I N S T A L L A T I O N  COUNTY 
Electronics Research INSTALLATION Advanced Research and Cambridge, 
Center Technolopy Massachusetts Middlesex 

NEAREST C I T Y  

Cambridge, Massachusetts 
INSTALLATION MISSION 

The mission of the Electronics Reseazch Center is to 
increase the agency's capability in space electronics 
by providing the knowledge and advanced technology 

components. 

electronics research. It also provides a focal point 
for national space electronics research, coordinating 
nationwide research efforts and sponsoring electronics 

P lnstltutions. 
ch-conducted by industry, universities, and 

needed to overcome deficiencies in electronic systems anG 
The Center organizes, manages, and conducts 

a comprehensive program of basic and applied space 

PROJECT L I N E  I T E M  

LAND NO. ACRES 

NASA-OWNED 6.3 
OTHER GOVERNMENT AGENCY-OWNED 

eesemmts) 

TOTAL LAND 6.3 - 

F TOTAL CAPITAL INVESTMEN 
(Including NASA-Owned Land) ( e a  of June 30, 19 6 ) '2,887 

Qualifications and Standards/Component Technology 
Special Purpose Laboratory 

Center Support Facilities I11 

ALL OTHER PROJECTS 

TOTALS c, 
rr) 

-l 
N A S A  FORM 1029 (REV.  JUN 6 5 )  

Includes work in process .  
PREVIOUS EDITIONS ARE OBSOLETE. 

COGNIZANT 
O F F I C E  

ART 
ART 

F Y  1959 THRU 
C U R R E N T  YEAR 

133 
145 

26,122 

26,400 

F Y  19 68 
(Est imated)  

4,200 
2,020 

F U T U R E  YEARS 
(Est imated)  

T O T A L  
A L L  YEARS 
(Est imated)  

~ 

4,333 
2,165 

- -  e 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FlSCAL YEAR 19 68 SUDGET EST:MATES 

(Dollars in  thousands) 

j NCAHUT C I T Y  

(Greenbelt, Maryland 
I L U U N I y  

NASA INSTALLATION I COGNIZANT PROGRAM OF FILE I LOLA 1 ION O b  IN5 I A L L A  I ION 
' 

c3ddsrd space p l i g h r  
Center I Science and Applicatiobs Greenbelt, Maryland Prince George's 

FOR INSTALLATION Space 

weather satellites which orbit in cis-lunar space 
(region between the eprth and the moon). 
the Center manages NASA's Delta rocket and two world-wide 
tracking, data acquisition and data reduction networks. 

In addition, 

INSTALLATION MISSION 

This Center is responsible for complete development of 
unmanned sounding rockets and orbiting spacecraft 1 

-~ 

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 
5 5 3 . 7  
638 .8  

NON-FEDERAL ( L ~ ~ ~ ~ ~ ,  eesmenta) 3 .O 
TOTAL LAND 1.194.5 

TOTAL CAPITAL INVESTME T' 
(Including NASA-Omed Lend) (as of June 30. 1%6 $ 272,276 

) 

experiments in basic and applied science. The work 
covers scientific satellites, and communications and LAND I NO. ACRES 

C U R R E N T  F Y  19% THRU YEAR (Estimated) FY 19 68 PROJECT L I N E  I T E M  

Utility Modification and Installation 

COGNIZANT 
O F F I C E  

S SA 

I 

FUTURE YEARS 
( E a t h a t e e  

T O T A L  
A L L  (Estimated) YEARS 

600 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClL lT l  ES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars  in thousands) 

NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  LOCATION OF INSTALLATION COUNTY 
FOR INSTALLATION Jet Propulsion Space Science and 

NEAREST C I T Y  

Pasadena, California 
INSTALLATION MISSION 

The Jet Propulsion Laboratory is a Government-owned 
research and development facility, operated by the 
California Institute of Technology under a contract 
with the National Aeronautics and Space Administration. 
The Laboratory carries out research programs and unman- 
ned lunar and planetary space projects for NASA, and 
conceives and executes advanced development and ex- 
perimental engineering investigations to further the 
technology required for the nation's space program. 

Laboratory ADDlications Pasadena, California 

PROJECT L I N E  ITEM 

Los Angeles 

Space Flight Operations Facility Systems Develop- 

Standby Power Plant for Space Flight Operations 
ment Laboratory 

Faci 1 it y 

LAND 

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 

NON-FEDERAL ( L e a s e s .  easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT* 
(Zncluding N A S A - O m e d  Land) (as of June 30, 1566 ) 

ALL OTHER PROJECTS 

NO. ACRES 

145.9 

25.8 
171.7 

s 126,612 

TOTALS c, 
rrl 
\D 

NASA FORM 1029 (REV.  JUN 65)  

Includes work an process .  
PREVIOUS EDITIONS ARE OBSOLETE. 

COGNIZANT 
O F F I C E  

SSA 

T W  

F Y  19 59 TH RU 
C U R R E N T  YEAR 

66 

135 

38,965 

39,166 

FY 19 68 
(Est imated)  

1,195 

1,930 

F U T U R E  YEARS 
(Est imated)  

T O T A L  
A L L  YEARS 
( E a t h a l e d )  

1,261 

2,065 

e 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars i n  thousands) 

i N ~ A H ~ Z T  C I T Y  

1 -  - I Cocoa beach, F i o r i d a  
i ‘OUNTY 

V A S A  I N G T A l  I A T I O N  I COGNIZANT PROGRAM OFFICE i LOCATION OF I N S T A L L A T I O N  ’ 1 M e r r i t t  I s l a n d ,  John F. Kennedy I FOR INSTALLATION 

Space Center ,  NASA 1 Manned Space F l i g h t  1 F l o r i d a  I Brevard 

TOTAL LAND 

INSTALLATION MISSION I 

87  764 

The Center  conducts o v e r a l l  planning and supe rv i s ion  of 
t he  i n t e g r a t i o n ,  t e s t ,  checkout and launch of NASA space 
v e h i c l e  systems a t  t he  A i r  Force Eas te rn  Test Range and 
M e r r i t t  I s l and ,  and provides  support  s e r v i c e s  f o r  a l l  
NASA elements loca ted  i n  the  a r e a .  

TOTAL CAPITAL INVESTMENT* 
(Including NASA-Owned Lend) (as of June 30, 19 66 ) 

/ 

NO. ACRES LAND 

$ 808,549 

84,424 

I 3.340 

N ASA-OWN ED 

OTHER GOVERNMENT AGENCY-OWNED 

NON-FEDERAL ( L e a s e s ,  e e a m e n t a )  

PROJECT L I N E  ITEM 

Launch Complex 39 
A l t e r a t i o n  and Rehab i l i t a t ion  of Launch Complex 

Nos. 34 and 37 
U t i l i t y  I n s t a l  l a t i o n  
A l t e r a t i o n s  t o  Launch Complex 1 7  

ALL OTHER PROJECTS 

TOTALS c, 
FcDU 102’9 I R F V  I V N  691 PRFVIOI1S EDITIONS ARE OBSOLETE. 

P 
0 In< l u d ~ ~  work in p r o c e s s .  

COGNIZANT 
O F F I C E  

MSF 

MSF 
MSF 
S SA 

F Y  1959 THRU 
CURRENT YEAR 

473,257 

97,860 
68,047 
4,664 

238.012 

881,840 

FY 1968 
(Est imeted)  

16,660 

5,725 
210 

2,290 

24,885 

FUTURE YEARS 
(Est imated)  

3 , 000 

T O T A L  
A L L  YEARS 
(Est imeted)  

489,917 

103 , 585 
68,257 
9,954 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars in thousands) 

NASA INSTALLATION 

L e w i s  Research Center  

NEAREST C I T Y  COGNIZANT PROGRAM O F F I C E  LOCATION OF INSTALLATION COUNTY 
FOR INSTALLATION Cleveland,  Ohio Cuyahoga Cleveland,  Ohio 
Advanced Technology Research and Sandusky, Ohio Erie Sandusky, Ohio 

Research and development in t h e  areas of advanced pro- 
pu l s ion  and space power genera t ion .  Basic  and a p p l i e d  ' 

r e sea rch  is  conducted in-house on materials and metal-  
l u rgy ;  cryogenic  and l iqu id-meta l  h e a t - t r a n s f e r  f l u i d s ;  

tankage,  i n j e c t o r s ,  chambers, and nozz les  ; system 
dynamics ; plasmas and magnetohydrodynamics ; space mete- 

main ta ins  t echn ica l  management of NASA c o n t r a c t s  on 
chemical and e l e c t r i c  propuls ion  and on nuc lea r  and 

Agena engine programs. 

pumps and t u r b i n e s ;  combustion processes ,  p r o p e l l a n t s ,  

o ro id  damage and ze ro -g rav i ty  e f f e c t s .  The Center  

s o l a r  space power systems, inc luding  t h e  Centaur and 

PROJECT L I N E  I T E M  

. 
LAND NO. ACRES 

C O n t r O h A S A - O W N E D  6,330 

65 
TOTAL LAND 6,395 

OTHER GOVERNMENT AGENCY-OWNED 

NON-FEDERAL (Leases.  eaaemmta) 

TOTAL CAPITAL INVESTMENT' 
(Including N A S A - O m e d  Lend) (as  of J m e  30, 1966 $ 292,229 ) 

Land Acqu i s i t i on  (Cleveland) 
Land Acqu i s i t i on  (Plum Brook) 

ALL OTHER PROJECTS 

TOTALS 
0 

NASA FORM 1029 (REV.  JUN 6 5 )  PREVIOUS EDITIONS ARE OBSOLETE.  

COGNIZANT 
O F F I C E  

ART 
ART 

F Y  19 59THRU 
CURRENT YEAR 

-0- 
96 

1108,028 1 108,124 

FY 19 68 
(Estimated) 

F U T U R E  YEARS 
(Est imated)  

15 
2,100 

L 2,115 

T O T A L  
A L L  YEARS 
(Esl lmsted)  

15 
2,196 

r +, I n c l u d p s  work in process .  - 1/ Inc ludes  Plum Brook S t a t i o n  a t  Sandusky, Ohio. 



Center  Houston, Texas Manned Space F l i g h t  Houston, Texas Harris 

PROJECT L I N E  ITEM 

INSTALLATION MISSION 

The Manned Spacec ra f t  Center  conducts  t h e  development 
of  spacec ra f t  f o r  manned space f l i g h t  programs. The 

ope ra t ions  and conduct of a s t r o n a u t  t r a i n i n g .  
Center  i s  a l s o  r e spons ib l e  f o r  manned space f l i g h t  

Modif ica t ions  t o  t h e  Environmental Tes t ing  

Center  Support F a c i l i t i e s  
Laboratory 

L A N D  NO. ACRES 

NASA-OWNED 1,620 
OTHER GOVERNMENT AGENCY-OWNED 

COGNl ZANT 
O F F I C E  

NON-FEDERAL ( L e a s e s ,  easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Owned Land) (as of J m e  30. 19 66 ) 

MSF 
MSF 

1,620 

$ 294,709 

F Y  19 59 THRU 
C U R R E N T Y E A R  

48,261 
21,245 

22,931 

92,437 

FY 1968 
(Estimated) 

1,900 
525 

F U T U R E  YEARS 
(Est imated)  

T O T A L  
A L L  YEARS 
(Eetlmated) 

50,161 
21,770 



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

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars in thousands) 

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

Marshall Space Flight 
NEAREST C I T Y  COGNIZANT PROGRAM O F F I C E  LOCATION O F  INSTALLATION COUNTY 

FOR INSTALLATION 

INSTALLATION MISSION 

The Marshall Space Flight Center conducts the develop- 
ment of launch vehicles, engines and vehicle systems 

performs advanced studies and research in the general 
field of astronautics. 

for manned space flight programs. The Center also L A N D  NO. ACRES 

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 1.797 

I TOTAL CAPITAL INVESTMEW 1 (Including NASA-Owned Lend) (as of J u n S  30, 19 > 376 519 

NON-FEDERAL (Leases,  easements) 

PROJECT L I N E  I T E M  

64 

Water Pollution Control 
Fire Surveillance System 

TOTAL LAND 

1 MSF 
MSF 

1,861 

I 

F Y  19 5 9 T H R U  FY 1968 FUTURE YEARS 
C U R R E N T  YEAR (EstlmatedJ (E  st ima tad) 

I 

I 

ALL OTHER PROJECTS 

cl r 
w 
w * Includes  work rn process .  

T O T A L  
A L L  YEARS 
(Est imated)  

388 
580 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars in  thousands) 

- . - - - - - . - . , I N C A H C I  I L l  I T 

I _ _  - I New urieans, iouisiaiia 
i L " U N ' y  

L! L 5 6 ! N < T A I- 1- h T In N 

Michoud Assembly 
Fac i 1 it y 

1 COGNIZANT PROGRAM OFFICE i LOCATION OF I N S T A L L A T I O N  ' 

1 Manned Space Flight ]New Orleans, Louisianq Orleans Parish 
I I FOR INSTALLATION 

INSTALLATION MISSION 

The Michoud Assembly Facility manufacturers of the 
first stage booster of the Saturn family of launch 
vehicles . 

NASA-OWNED 

, OTHER GOVERNMENT AGENCY-OWNED 

NON-FEDERAL ( L e a s e s ,  eaasmente) 

TOTAL LAND 911 

TOTAL CAPITAL INVESTMENT' 16134,450 I (IncludinP NASA-Owned Land) ( e a  of June 30, 1966 ) 

FY 19 ~ ~ T H R U  FY 1968 FUTURE Y E A R S  
CURRENT YEAR fEatimated) (Est imated)  PROJECT L I N E  ITEM ALL T O T A L  Y E A R S  

(Estimated) 

Extension of Saturn Boulevard to State Road System 
Repair, Rehabilitation and Improvements 

~ 

84 
23,460 

COGNIZANT 
O F F I C E  

MSF 
MSF 

1,130 
880 

1,214 
24,340 



NASA INSTALLATION 

Wallops S t a t i o n  

NEAREST C I T Y  COGNIZANT PROGRAM O F F I C E  LOCATION OF INSTALLATION COUNTY 
FOR INSTALLATION Eastern  Shore of  Temperancevi l le ,  
App l i ca t ions  V i r g i n i a  Accomac k V i r g i n i a  Space Science and 

INSTALLATION MISSION 

The b a s i c  mission of  t h e  S t a t i o n  is to  prepare ,  assemble] 

PROJECT L I N E  ITEM 

and launch s c i e n t i f i c  experiments ,  ach ieve  t h e  d e s i r e d  
Dosi t ion.  and v e l o c i t y  i n  space, t r a c k  and acqu i re  and 

Power and Steam D i s t r i b u t i o n  System Renovation 

L A N D  I NO. ACRES 

COGNIZANT 
O F F I C E  

s - - -  I 

record  the  d a t a  sought.  These d a t a  are processed ,  
analyzed,  and reduced t o  meaningful form. 

SSA 

- 
6,561.3 NASA-OWN E D  

O T H E R G O V E R N M E N T  AGENCY-OWNED 

NON-FEDERAL (Leases, easements) 9 . 6  
TOTAL LAND 6 ,570 .9  

TOTAL CAPITAL INVESTMENT' s 82,567 
(Including NASA-Owned Len@ (as of June 30, 1966 1 

ALL OTHER PROJECTS 

c, 
q 

Ln 

NASA FORM 1029 (REV.  JUN 6 5 )  

* Includes work rn process .  
PRETtC .S EDITIONS ARE OBSOLETE. 

F Y  19 59THRU 
C U R R E N T Y E A R  

44 

37.0.60 
37,104 

FY '19 68 
(Estimate@ 

740 

7 40 

F U T U R E  YEARS 
(Eatlmated)  

500 

T O T A L  
A L L  YEARS 
(Estlrnated) 

1,284 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 2  BUDGET ESTIMATES 

(Dollars in thousands) 
- 

1 C O C U 1 7 A N T  P R O G R A M  O F F l C F  I LOCATION OF INSTALLATION i COUNTY I NEAREST C I T Y  I FOR INSTALLATION 
.I 1 c A ! L! 9 T 6 !- L & TI *I 

I _-  . - _  I I ...A IWC nypLicaurr * - - , > - - L ? -  I NOC Appircabie I ,..~_.. 

Various Locations 1 Various I Not Applicable 

/ O T H E R G O V E R N M E N T A G E N C Y - O W N E D  

NON-FEDERAL ( L e a s e s ,  eeasrnents) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Owned Land) ( e n  of June 30, 19 ) 

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

Not 
Applicable 

$ Not 
An-le 

L A N D  I NO. ACRES 

26 

I NASA-OWNED I 

2,880 

PROJECT L I N E  ITEM 
COGNIZANT 

O F F I C E  I 
Phased Array Antenna System T W  

F Y  19 59 .THRU 

I 

FUTURE YEARS 
(Esthete@ 

T O T A L  
A L L  YEARS 
(Estimated) 

2,906 

. .  



NASA INSTALLATION 

A1 1 

See justification. 

NEAREST C I T Y  COGNIZANT PROGRAM O F F I C E  LOCATION O F  INSTALLATION ' COUNTY 
FOR INSTALLATION 
Office of the Deputy 
Administrator Not Applicable Not Applicable Not Applicable 

I 
L A N D  I NO. ACRES 

NASA-OWNED 

NON-FEDERAL (Leaaea ,  easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENV 
(Including NASA-Omed Land) ( a s  of June 30, 19 ) 

I OTHERGOVERNMENTAGENCY-OWNED I 
Not 
Applicable 
Not 

$ Applicable 

PROJECT L I N E  I T E M  

Facility Planning and Design 

ALL OTHER PROJECTS 
~~~ 

0 
w TOTALS 
F 
q NASA FORM 1029 ( R E V .  JUN 651 PREVIOUS EDITIONS ARE OBSOLETE.  

Includes work in process .  

O F F I C E  C U R R E N T  YEAR 
FY 1 9 6 8  

(EstimatecO 

3,000 

F U T U R E  YEARS 
(Est imated)  

Not 
Applicable 

T O T A L  
A L L  YEARS 
(Est imated)  

Not 
Applicable 



I 

NATIONAL, AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION BILL 

ADMINISTRATIVE OPERATIONS 



0 

~ Costs to this a ro riation 1 

P 
0 
h, 

1966 

NATIONAL AERoeuuTICS AND SPACE ADMINISTRATION 

1967 1968 

FISCAL YEAR 1968 ESTIMATES 

330,405 

79,114 
13,185 
142,306 
46,485 
35,988 

AMINISTRATIVE OPERATIONS 

338,680 

79,239 
13,741 
153,782 
49,597 
36,261 

Program and Financing (in t'noursaiicie v i  Gviiurej 

323,005 

66,029 
10,391 
139,128 
37,535 
28,569 

329,299 

78,075 
12,912 
141,428 
46,199 
35,287 

Program by activities: 
Direct program : 

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

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

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

313,268 

611,186 647,483 671,300 

72,179 
12,408 
141,757 
38,173 

604,657 

594 
22 

813 

1,429 

643,200 668,000 

803 7 79 
76 75 

1,563 1,446 

2,442 2,300 
Total reimbursable 
program costs........ 

Reimbursable program: 
3. Space applications ....... 
4. Space technology ......... 
6. Supporting activities .... 

1,632 2,300 2,300 

,7;: 1 8;; 1 ,7;; 
733 1 455 1446 

1 337,832 

78,451 
13,525 
153,089 
49,380 
35,723 



ADMINISTRATIVE OPERATIONS 

Total program costs, 

Change in selected resources' 
funded.... ........... 

10 Total ................... 
Financ in&: 

Receipts and reimbursements 

11 Administrative budg t accounts 

25 Unobligated balance lapsing. 

authority.. ........... 

from: 

........ 5 14 Non-Federal sources 

New obligational 

Program and Financing (in thousands of dollars) - Continued 

Budget Plan Costs to this appropriation 

1966 1967 1968 1966 1967 1968 

612,818 649,783 673,600 606,086 645,642 670,300 ........ ....... ....... 4,141 3,300 6,732 

612,818 649,783 673,600 612,818 649,783 673,600 

....... ....... ....... -1,476 -2,120 -2,069 ....... ....... ....... -156 -180 -231 ....... ....... ....... 634 ....... ....... 

....... ....... ....... 611,820 647,483 671,300 

New obligational authority: 
40 Appropriation .................................................. 
41 Transferred to "Operating expenses, Public Buildings Service," 

General Services Administration (79 Stat. 531 and 80 Stat. 
674) ......................................................... 

42 Transferred fram "Research and development" (79 Stat. 534 and ................................................ 80 Stat. 676) 

w 

584,000 640,000 671,300 

-76 -417 ....... 
7,900 ....... 27,896 

Appropriation (adjusted) ................................... 611,820 647,483 I P 43 
0 

671,300 



0 

1966 1967 1968 1966 1967 1968 
r 
N 0 - 

Relation of obligations to expenditures: 
10 Total obligatiaas .............................................. 612,818 
70 Receipts and other offsets (items 11-17) ....................... -1,632 

MHIIYISTRATIVE OPERATIONS 

Program and Financing (in thousands of dollars) - Continued 

649,783 673,600 
-2,300 -2.300 

Obligations affecting expenditures 
Obligated balance, start of year... 
Obligated balance, end of year.......... 
Adjustments in expired accounts...................... 

71 
72 
74 
77 

............... .................. ............. 
611,186 
117,220 
-106,465 
-2,526 

619,415 90 Expenditures 

647,483 671,300 
106,465 114,748 
-ii4,74a -116,048 ....... ....... 
639,200 670,000 

1965 1966 

53 , 285 
2 20 

1967 1968 

60,726 
220 220 

57,426 

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

belected resources as of June 30 are as 
follows: 
Unpaid undelivered orders.............. 
Advances.................. ............. 

......... 

49,623 
7 16 

1966 
ad just - 
ments 

-2,978 
-588 

Total selected resources.......... I 50,339 I -3,566 I 53,505 I 57,646 I 60,946 

2Reimbursemeats from non-Federal sources are receipts for services performed on ColPPwnications 
g Satellite C_~q~ref/_m prnjoctg (42 u S i C =  3171) and far pernanal grnp-rty nnld far replacement 

purposes (40 U.S.C. 481). 
E- 



NATIONAL AERONAUl'ICS AND SPACE ADMINISTRATION 

MANNED SPACE FLIGHT 

FISCAL YEAR 1968 ESTIMATES 

ADMINISTRATIVE OPERAT IONS 

SUMMARY OF OBLIGATIONS BY INSTALLATION 
(Thousands of do l l a r s )  

F i sca l  Year F i sca l  Year F i sca l  Year 
1966 1967 - 1968 .. 

John F. !Kennedy Space Center,  
NASA............................ $81,952 

Manned Spaclecraft Center.......... 86,543 
Marshall Spaace F l igh t  Center.. .... 128,441 

SPACE SCIENCE AND APPLICATIONS 

Goddard Space F l igh t  Center.. ..... 64,365 
Wallops Station................... 9,337 

ADVANCED RE SEARCH AND TECHNOLOGY 

A m e s  Resa.arc-h Center.. ............ 33,211 
Elec tron:lcs Research Center. ...... 6,346 
F l igh t  Research Center..  .......... 9,380 
Langley Research Center.. ......... 63,529 
Lewis R e  search Center. ............ 66,383 
Space NU(: leiar Propulsion Off ice. .. 1,822 

SUPPORTING OPERATIONS 

NASA Heatiquarters.. ............... 59.877 

TUCAL $611,186 

$92,658 
94,989 

127,753 

71,211 
10,011 

33,739 
12,252 
9,485 

63,302 
66,283 

2,039 

63,761 

$64 7,483 

$!49,575 
!17,636 

1:!6,289 

72, 240 
XO, 188 

?l3, 954 
1~9, 264 
9,630 

68,265 
t16,996 

2,091 

- 65.172 

$6i11.300 

A 0  5 



NATIONAL AERUUVIICS AND SPACE ADMINISTRATIOW 

FISCAL YEAR 1968 ESTWTES 

ADMNISTRATIVE OPERATIONS 

FWCTION 

PerS0""el 

FY 1966 ................. 
FY 1967 ................. 
FY 1968.. ............... 

T r a v e l  

FY 1966 ................, 
PI 1967.. ............... 
FY 1968 ................. 

Automatic Date Procensina 

FY 1966................. 
PI 1967 ................. 
PI 1968................. 

Facilities Services 

PI 1966................. 
FY 1967.. ............... 
PI 1968 ................. 

Technical Servicea 

FY 1966 ................. 
PI 1967................. 
FY 1968 ................. 

Administrative Support  

A 1966.... ............. 
FY 1967..... ............ 
FY 1968............. .... 

Total __ 
FY 1966................. 
PI 1967................. 
FY 1968 ................. 

$383,214 

422.790 
413.304 

17.845 
18,601 
19,021 

40.309 
36.067 
40.792 

102,852 
109,570 
117,494 

23,939 
24.551 
25,091 

43,027 
45,390 
46,112 - 

$611,186 
647,483 
671.300 - 

DISTRIBVTIOW OF OBLIGATIONS ET FUNCTION 
BY INSTALLATION 

( I n  thousands)  

$168.083 $29.848 $51,718 $86.517 i $47.300 $42.436 $4,864 $132,726 $24,027 $4.070 $6,923 $44.434 $51.719 $1.553 
181,582 33,579 59,287 88,716 i 52.017 46.748 5,269 : 142,526 25,684 7,574 7,116 46,539 53.864 1.749 
183.862 35,476 60.623 87,763 j 52,340 46,989 5.351 i 148,211 25,811 11,375 7.224 47,716 54.293 1,792 

8,356 840 4,338 3,178 j 2,557 2.454 103 j 4.144 703 238 227 1.474 1,310 192 
8.713 1.059 4.519 3,135 i 2.701 2.535 166 i 4,266 718 300 216 1.529 1,296 207 
8.733 1,079 4,519 3.135 i 2.805 2,661 144 j 4.544 718 580 216 1,529 1.294 207 

18,069 948 7,008 10,113 i 6.990 6.876 114 14,307 2,751 454 97 8.442 2.563 
281 17.875 1.330 6.296 10,269 i 7.869 7.807 62 i 9.059 1,943 1.071 23 5,741 

17.708 1,342 6,209 10,157 i 8.942 8,866 76 i 12,993 2,095 2.098 24 8.576 200 

69.313 42,678 11,937 14.698 i 10,148 6.996 3.152 i 21,690 4,563 957 1,290 6,567 8,313 
74.021 47.874 13.373 12 774 : 11,469 8,148 3,321 i 22,627 4,252 1,830 1,354 6,799 8,392 
80.178 52.639 14.839 12:700 i 11,204 7,794 3,410 i 24,490 4,163 2,870 1,376 7.5% 8,547 

8,852 31 2,938 5.883 i 1,074 1,008 66 i 1,145 320 14 6 191 333 79  76 
8,102 2.608 5.494 i 1,409 1.297 112 : 1.307 177 569 84 327 7 0  . 80 
7,786 8 2.596 5,182 i 1,278 1.169 109 i 2.086 207 1,127 82 357 2 24 89 

24,263 7,607 8.604 8,052 i 5.633 4.595 1 0 3 8  ! 6,659 847 481 652 2,279 2,399 1 
25,107 8,816 8,906 7 385 ; 5,757 4,676 1'081 i 7 315 965 908 692 2,367 2,380 3 
25.233 9.031 8,850 71352 j 5.859 4,761 1:098 i 71876 960 1.214 708 2.553 2,438 3 

$296,936 $81,952 $86,543 $128.441 I $73,702 $64,365 $9.337 i $180,671 $33,211 $6.346 $9.380 $63.529 $66.383 $1.822 
315.400 92,658 94.989 127.753 i 81.222 71,211 10.011 i 187.100 33,739 12,252 9,485 63,302 66.283 2.039 
323,500 99,575 97.636 126.289 i 82.428 72,240 10.188 i 200,200 33.954 19.264 9,630 68.265 66.996 2,091 

$35,105 
37,179 
38.377 

2.788 
2.921 
2.939 

943 
1.264 
1,149 

1,701 

1,622 
1.653 

12.868 
13.733 
13,941 

6,472 
7,211 
7.144 

$59,877 
63.761 
65.172 



NATIONAI. AERONAVIICS AND SPACE ADEIINISTIUTION 

FISCAL YEAR 1968 ESTIMATES 

ADMINISTRATIVE OPERATIONS 

DISTRIBUTION 0- 
By FUNCTION 

( I n  thousands) 

____ 
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NATICWAL AERONAVFICS AND SPACE ADIIMISTRATION 

FISCAL YEAR 1968 ESTIMATES 

ADIIMISTRATIVE OPHRATIOIIS 

DISlRIBVFION OF OBLIGATIONS E¶ OBJECT CLASSIFICATION 
E¶ RISTALLATION 

(In  thouemds)  



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER. NASA 

MISSION: 

The Kenneldy Space Center (KSC) was e s t ab l i shed  a t  Cape Kennedy, Flimida, 
a s  a separa te  cfenter wi th in  NASA i n  Ju ly ,  1962. P r i o r  t o  t h a t  t i m e ,  i t  had 
been the  Launch Operations Di rec to ra t e  of t he  Marshall Space F l i g h t  Ctmter. 
It serves a s  the  primary center  wi th in  NASA f o r  the  tes t ,  checkout ani1 launch 
of space vehicles .  This  present ly  inc ludes  launch of manned veh ic l e s  a t  KSC- 
Eastern Test Range (ETR), and unmanned veh ic l e s  a t  both ETR and the  Western 
T e s t  Range (dTR). 
P r o j e c t s  Mercury and Gemini; and Saturn veh ic l e  development f l i g h t s .  The 
center i s  now concentrat ing on the  Apollo program unmanned and manned 
launches, a s  w e l l  a s  s c i e n t i f i c  unmanned launches. KSC i s  s p e c i f i c a l l y  
responsible  for :  

KSC has pa r t i c ipa t ed  i n  the  f l i g h t  prepara t ions  fo.1: 

1. Launch vehic le  checkout and preparat ion.  

2. Spacecraf t  and payload checkout and preparat ion.  

3. Launch f a c i l i t y  design, construct ion,  maintenance, and 
operat ions.  

4. Fina l  i n t eg ra t ion  and in t eg ra t ed  checkout of vehic le ,  spacecraEt 
and launch f a c i l i t i e s ,  and the  conduct of a c t u a l  launch operat ions.  

5. Operation and coordinat ion of supporting f a c i l i t i e s ,  ground support 
equipment, and t racking  and da ta  acqu i s i t i on  and logis t ic : ;  support 
required f o r  operat ion of a l l  NASA a c t i v i t i e s  a t  ETR and \Kilt. 

In  f u l f i l l i n g  i t s  assigned programs, t he  Kennedy Space Center has  develop- 
ed i n t o  a highly f l e x i b l e  "space por t"  capable of handling a wide v a r i e t y  of 
launch a c t i v i . t i e s  f o r  present  and fu tu re  manned and unmanned space a c t i v i t i e s ,  

DE SCR IPTXN : 

The Kennedy Space Center i s  ad jacent  t o  the Nat ional  Eastern 'rest Range 
launch area.  I t  is s i t u a t e d  approximately 50 miles East  of Orlando, Flor ida,  
i n  northeast  Brevard County. 

The t.otal land area  occupied by the  i n s t a l l a t i o n  i s  approximately 87,800 
acres, i.nc1uiclin.g 84,303 a c r e s  owned by NASA. I n  add i t ion  t o  the  land area  
occupied, t h e  s t a t e  of  Flor ida has  dedicated t o  the  United S t a t e s  exclusive 
use r i g h t s  t o  some 53,563 a c r e s  of state-owned submerged lands.  Included i n  
the  NASA-owned lands are 3,300 a c r e s  of producing c i t r u s  groves, s i t ua t ed  i n  
the  buf fer  zone , which a r e  out- leased. 

A 0  9 



I n  addi t ion  t o  the operat ion and maintenance of a l l  f a c i l i t i e s  a t  the 
Kennedy Space Center,  the center  i s  respons ib le  fo r  c e r t a i n  f a c i l i t i e s  within 
the National Eastern T e s t  Range launch area.  The c a p i t a l  investment a s  of 
June 30, 1966, was $808,549,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dol la rs  i n  Thousands) 
1965 1966 1967 

Authorized Permanent Pos i t ions ,  
end of year..................... 2,589 2,720 2,720 

Administrative Operations. ........ $81,952 $92,658 $99,575 

A 0  10 



A DMIN ISTRAT N E  OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

MISS ION: 

The Manned Spacecraf t  Center (MSC) was e s t ab l i shed  i n  November 1901 a t  
Houston, Te.KaS, a s  NASA's primary cen te r  f o r  the  design, development., and 
manufacture of manned spacecraf t ,  and f o r  s e l e c t i o n  and t r a i n i n g  of cistronaul: 
crews and tlhe Iconduct of space f l i g h t  missions.  MSC and i t s  predecessor 
organizat ion,  the NASA Space Task Group, have completed two major programs-- 
the  Mercury program, which was the  United S t a t e s '  pioneering venture i n t o  
manned spacle f l i g h t ;  and the  r e c e n t l y  completed Gemini program, whiclr extend- 
ed manned f l ig 'h t  c a p a b i l i t y  i n  space i n  many s i g n i f i c a n t  ways. MSC is now 
heavi ly  engage'd i n  the Apollo program and is a l s o  proceeding wit.h nec:essary 
program planning and t echn ica l  a n a l y s i s  of the  Apollo Applicat ions pii:ogram 
(AAP) and o ther  poSt-Apollo a c t i v i t i e s .  

The Apollo program u t i l i z e s  the  c a p a b i l i t i e s  of the  Manned Spacecraf t  
Center i n  severa l  ways. MSC i s  respons ib le  fo r :  

1. The design, development, and f a b r i c a t i o n  of the  Apollo spacec:iraft, 
including the  Command and Service Modules (CSM), and the Luna'i: 
Module (LM). 

2. Overa l l  program management and con t ro l  of the  spacecraf t  including 
module in t eg ra t ion ,  t e s t i n g  and q u a l i f i c a t i o n .  

3. Conduct of a program of f l i g h t  hardware t e s t i n g  such a s  the  s1:atic 
propulsion system tests a t  White Sands Tes t  F a c i l i t y  (WSTS) and 
spacecraf t  environmental t e s t i n g  a t  MSC. 

4. Se lec t ion  and t r a i n i n g  of a s t ronau t s  and prepara t ion  of primaicy 
and backup crews f o r  each mission. 

5 .  Operation of the Mission Control Center and con t ro l  of the  sp,ace 
f l i g h t  missions from l i f t - o f f  t o  recovery. 

6 .  Development of s c i e n t i f i c  experiments t o  be flown on Apo!Llo f l i g h t s .  

The longer dura t ion  f l i g h t s  planned for the  Apollo Applicat ions missions 
w i l l  make i t  necessary t o  use the  experienced personnel of t h i s  c:enter t o  
up-grade spacecraf t  and lunar  module subsystems. This center  1 1 3  alsi3 respon.. 
s i b l e  for t h e  development of e a r t h  sensor experiment modules and biomedical, 
b ioscience and behavorial  experiment modules t o  be flown on AAP misslons. 

I 



The Manned Spacecraf t  Center i s  loca ted  on NASA Road 1, two m i l e s  e a s t  of 
the  town of Webster, Texas. The si te i s  approximately 20 m i l e s  southeast  of 
downtown Houston and 25 miles northwest of Galveston, Texas. A por t ion  of 
the  s i te  borders  on Clear  Lake, which provides  water access  to  the  Gulf of 
Mexico through Galveston Bay. T o t a l  NASA-owned land c o n s i s t s  of 1,620 acres. 
The c a p i t a l  investment of t h e  Manned Spacecraf t  Center a t  the  Clear Lake S i t e  
a s  of June 30, 1966 w a s  $294,708,578. 
acres under use agreement a t  the  White Sands T e s t  F a c i l i t y  with a c a p i t a l  
investment of $19,486,664. 
c r a f t  Center a s  of June 30, 1966, was $314,195,242. 

The cen te r  holds  an a d d i t i o n a l  55,880 

Combined c a p i t a l  investment of the  Manned Space- 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars i n  thousands) 
1966 1967 1968 

Authorized Permanent Pos i t ions ,  
end of year...........,..........., 

Adminis t ra t ive Operations..........., 
4,737 4,634 4,634 

$86,543 $94,989 $97,636 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

MISSION : 

The Marshall1 Space F l i g h t  Center (MSFC) a t  Huntsv i l le ,  Alabama, became a 
p a r t  of NASA i n  Ju ly ,  1960, and has served a s  NASA's primary cen te r  f o r  the  
design, development, and test of launch veh ic l e s  and space t r anspor t a t ion  
systems f o r  rnarrned space f l i g h t s .  
F a c i l i t y  (Mlrl?) a t  New Orleans, Louisiana; the  S l i d e l l  Cent ra l  Computar 
F a c i l i t y  nearby; and the  M i s s i s s i p p i  Tes t  F a c i l i t y  (MTF) i n  southwest 
M i s s i s s i p p i , ,  
Army miss i l e  programs, MSFC has,  s ince  i t s  t r a n s f e r  from the  Army, success- 
f u l l y  ctwplt!itecl the  Saturn I program, and i s  now managing: 

MSFC a l s o  includes the  Michoud As5,embly 

Building on the wealth of experience gained through work on 

1. The llpriited Saturn I program which provides a launch veh ic l e  
for Apol.10 spacecraf t  development and serves  a s  a c a r r i e r  for 
Large sc: ient i f ic  s a t e l l i t e  payloads. 

2. The Silturn V program, which w i l l  provide the  launch veh ic l e  fclr  
a c t u a l  manned lunar  landing missions,  p lane tary  missions,  and 
f u t u r e  very l a rge  s c i e n t i f i c  s a t e l l i t e  payloads. 

3. Se1ec:l:ecl payloads for Apol lo  Applicat ions missions,  such a s  t h e  
Apo1l.o t.elescope mount rack,  and the  S- IVB o r b i t a l  workshop. 

In  car ry ing  out  i t s  management r e s p o n s i b i l i t i e s  f o r  these  programs, the 
Marshall. Spaice F l igh t  Center has  developed the  c a p a b i l i t y  to:  

1. Design, develop and manufacture l a rge  launch veh ic l e  systems, 
including veh ic l e  sys  terns test and in t eg ra t ion .  

2. Conduct test  programs such a s  the  s t a t i c  t e s t i n g  program €or 
t:he Si-IC:  and S- I1  s t ages  a t  the  Miss i ss ippi  T e s t  F a c i l i t y .  

3. Desig;rr, develop, and test l a rge  launch veh ic l e  engines such a s  
t:he H1-1 ,  3-2, and F-1 systems. 

4. Develop and i n t e g r a t e  s c i e n t i f i c  experiment payload packages 
t:o be flown on Saturn-Apollo veh ic l e s  o r  subsequent post-~4pol lo  
n i i s  si cnm. 

I n  support: of i t s  assigned programs, Marshall a l s o  maintains  the  research  
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 veh ic l e  and 
space s y s t e m ,  space navigat ion techniques,  a s t ronau t i c s ,  and space science 
inves t iga t ions .  I t s  c a p a b i l i t y  for both research  and f o r  the  management of 

2 4 4 - 8 7 9  0 - 6 7  - 8 



i n d u s t r i a l  opera t ions  give the  Harsha l l  Space F l igh t  Center a highly f l e x i b l e  
base f o r  manned space programs. 

DE SCRIPT ION : 

Operations of the  Marshall Space F l i g h t  Center a r e  conducted a t  th ree  
primary loca t ions .  

The f i r s t  loca t ion ,  the  main Marshall Space F l igh t  Center s i te  i s  near  
Huntsv i l le ,  Alabama, on Army property a t  the  Redstone Arsenal. The cen te r  
occupies 1,797 acres under a nonrevocable use p e r m i t  from the  Army, and 64 
leased acres .  
Cer ta in  f a c i l i t i e s  such a s  the  Redstone Arsenal Army A i r  F ie ld  and some 
u t i l i t i e s  a r e  used j o i n t l y  by NASA and the  Army. The Huntsv i l le  l oca t ion  
has  deep-water access  v i a  the  Tennessee River,  Ohio River, and Miss i ss ippi  
River . 

The c a p i t a l  investment a s  of June 30, 1966 was $376,519,000. 

The second loca t ion ,  the  Michoud Assembly F a c i l i t y ,  i s  located 15 m i l e s  
e a s t  of New Orleans, Louisiana. The main f a c i l i t y  occupies 897 acres .  The 
S l i d e l l  Cent ra l  Computer F a c i l i t y ,  a s a t e l l i t e  f a c i l i t y  20 miles t o  the  
nor theas t ,  occupies 14 add i t iona l  a c r e s  br inging the  t o t a l  acreage t o  911. 
The c a p i t a l  investment a s  of June 30, 1966, was $134,450,000. 
f a c i l i t y  space t o t a l s  3,483,862 square feet, including the  main assembly 
p l an t ,  covering an a rea  of 43 a c r e s  under one roof.  NSFC exe rc i se s  o v e r a l l  
management of the  f a c i l i t y ,  while a support  cont rac tor  provides administra- 
t i v e  and technica l  se rv ices ,  and the  veh ic l e  prime con t r ac to r s  produce the 
Uprated Saturn I and Saturn V booster  s t ages  a t  t h i s  loca t ion .  The Michoud 
Assembly F a c i l i t y  i s  on the  Gulf In t ra -Coas ta l  Waterway, and has  deep-water 
access  v i a  the  Miss i ss ippi  River. 

Michoud 

The t h i r d  loca t ion ,  the  Miss i s s ipp i  T e s t  F a c i l i t y ,  i s  i n  southwest 
Miss i ss ippi ,  approximately 50 m i l e s  no r theas t  of New Orleans, Louisiana. 
To ta l  land a rea  i s  138,870 a c r e s  of which 13,428 a c r e s  make up the  a c t u a l  
test  a rea  owned by NASA. 
zone. I n  the  bu f fe r  a r ea ,  7,568 a c r e s  a r e  owned by NASA, and 117,874 a c r e s  
a r e  under r e s t r i c t i v e  easement. - C a p i t a l  investment f o r  the  Miss i ss ippi  T e s t  
F a c i l i t y  a s  of June 30, 1966, was $215,994,000. T e s t  s tands  include a dual- 
pos i t i on  s tand f o r  t e s t i n g  the  Saturn V f i r s t  s tage  (S-IC), and two s tands  
f o r  t e s t i n g  the  1,000,000 pound t h r u s t  Saturn V second s tage  (S-11). MSFC 
exe rc i se s  o v e r a l l  management of t he  f a c i l i t y ,  while a support cont rac tor  
provides adminis t ra t ive  and t echn ica l  se rv ices ,  and the  veh ic l e  prime con- 
t r a c t o r s  a r e  respons ib le  f o r  conducting tests on the  stands.  The s i t e  has  
deep-water access  f o r  t r anspor t ing  l a r g e  boos te rs  v i a  the  Pea r l  River and 
the  In t ra -Coas ta l  Waterway. 

The remaining 125,442 a c r e s  a r e  held a s  a bu f fe r  

SUMMARY OF RE SOURCES REQUIREMENTS : 

(Dol la rs  i n  Thousands) 
1966 1967 1968 

Authorized Permanent Pos i t ions ,  
end of year.....*................ 7 ,271  7,030 7,030 

Adminis t ra t ive Operations....,..... $128,441 $127,753 $126,289 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

GODDARD SPACE FLIGHT CENTEB 

plIS SION : 

The Goddarti Space F l igh t  Center, e s t ab l i shed  i n  1959 as the  f i r s t  major 
United Staterr l abora tory  devoted to  t h e  inves t iga t ion  and peaceful  explora- 
t i o n  of  space ,  conducts a wide-ranging program of experimentation i n  t h e  
space science:,. A s  a r e s u l t ,  Goddard has  developed many d ive r se  c a p a b i l i t i e s :  
t he  management of complex s a t e l l i t e  p r o j e c t s ;  t he  development of  wholly i n t e -  
gra ted  spacec ra f t ,  ranging from systems engineer ing to  development ancl integral- 
t i o n ;  t he  development and opera t ion  o f  sa te l l i t e  t racking  networks; data 
a c q u i s i t i o n  and a n a l y s i s ;  and, s c i e n t i f i c  research  t o  inc lude  both t h e o r e t i c a l  
s t u d i e s  rind t:he development of  many S i g n i f i c a n t  s c i e n t i f i c  experiments flown 
i n  satel l i tes# 

Although the major i ty  of Goddard's personnel are a t  t h e  Greenbelt s i t e ,  
o the r  personnel are located a t  t h e  Goddard I n s t i t u t e  f o r  Space Sciences i n  
N e w  York C i t y  arid throughout t he  world, managing t h e  opera t ion  of  s a t e l l i t e  
t racking  and conmunications network s t a t i o n s .  

Goddard Spctce F l igh t  Center i s  respons ib le  f o r  t he  development of  t h e  
sounding rocket  program; the  management of communications and meteorological  
sa te l l i te  prcq;rauns, such as the  Applicat ions Technology and Nimbus S a t e l l i t e s ;  
the  management: of s c i e n t i f i c  sa te l l i t e  p r o j e c t s  to  inc lude  the  Orbi t ing  Geo- 
physical  (OGC))l, Orbi t ing  Solar  (OSO) and the  Orbi t ing  Astronomical (OAO) 
Observatories and the  Explorer series; p ro jec t  management o f  NASA's Delta 
launch vehic le ;  and management and opera t ion  of two world-wide t reckin,g and 
d a t a  acquisit i .on networks, the  Space Tracking and Data Acquis i t ion Network 
and the  Manned Space F l igh t  Network. During 1966, Goddard was  ass igned two 
new s c i e n t i f i c  s a t e l l i t e  programs, t he  Small Standard S a t e l l i t e  t o  s tudy 
space environmien.t i n s i d e  t h e  e a r t h ' s  magnetosphere and the  X-ray Explorer 
p ro jec t  t o  inwes t i g a t e  r ecen t ly  discovered X-ray sources  i n  space. 

S ign i f i can t  achievements of  t h e  Goddard Space F l igh t  Center i n  1.966 were: 

---- S c i e n t i f i c  S a t e l l i t e s  - Three s c i e n t i f i c  sa te l l i tes ,  t h e  0rbi t : ing Geophysicial 
S a t e l l i t e  (OGX) III), Explorers XXXII (AE-B) and XXXIII (IMP-D) were success- 
f u l l y  orb i ted  i n  1966. OGO 111 a s s i s t e d  i n  the  d e t a i l e d  mapping of t h e  sun- 
s i d e  of t h e  ma.gnetosphere accomplished by OGO I; AE-B continued t h e  s tudy of  
t he  n e u t r a l  he l ium atom b e l t  around the  e a r t h  discovered by Explorer XVII; 
and IMP-D provided the  f i r s t  d e f i n i t i v e  proof of t h e  e a r t h ' s  magnstosplhere 
extending, beyond the  moon's o r b i t  on t h e  s i d e  oppos i te  t h e  sun. 
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M e  - Nimbus I1 success fu l ly  completed i t s  s ixmonth  
opera t ing  span i n  November 1966. The Medium Resolution Inf ra red  Radiometer 
(MRIR) p i c t u r e s  obtained may r e s u l t  i n  t h e  success fu l  p l o t t i n g  of t h e  j e t  
stream flow as an a i d  t o  av ia t ion .  ESSA I through I11 were success fu l ly  
launched and i n i t i a t e d  the  Tiros  Operat ional  S a t e l l i t e  series. ESSA I11 
c a r r i e d  an  advanced cartwheel design f o r  continuous e a r t h  viewing and an  
advanced vidicon camera system producing a d d i t i o n a l  data. 

Sounding Rockets - The Sounding Rockets program consis ted of 158 s c i e n t i f i c  
rocket  launchings i n  1966. Of the  total  158 rockets  launched, 80 ca r r i ed  
space research  experiments,  including 13 launches with experiments of fore ign  
s c i e n t i s t s .  The f i rs t  success fu l  launching of a rocket  system-capable of 
po in t ing  t o  s p e c i f i c  loca t ions  i n  space occurred i n  1966. This new device 
should prove t o  be a valuable  and r e l a t i v e l y  inexpensive astronomy research 
t o o l .  

Conrmunications Satel l i te  - The highly  success fu l  launch of t h e  f i r s t  
Applicat ions Technology S a t e l l i t e ,  a complex second-generation comnunications 
meteorology s c i e n t i f i c  sa te l l i te ,  occurred i n  1966. The satel l i te  provides 
a c a p a b i l i t y  f o r  t he  s tudy  of  s e v e r a l  s c i e n t i f i c  d i sc ip l ines .  

Tracking and Data Acquis i t ion - The Space Tracking and Data Acquis i t ion 
Network, comprised of 14 s t a t i o n s  located throughout the  world,  provided 
communications and t racking coverage €or automated s c i e n t i f i c  and appl ica-  
t i o n s  s a t e l l i t e s  launched i n  1966 and f o r  similar operat ing satell i tes 
launched p r i o r  t o  1966. The success fu l  Gemini manned f l i g h t  launches VI11 
through XI1 were supported by the  Manned Space F l i g h t  Network. The Manned 
Space F l i g h t  Network which provides g loba l  t racking  support  f o r  the United 
States manned space f l i g h t  program also supported the  two unmanned Apollo/ 
Sa turn  launches, while converting t o  support  new phases of the  Apollo program. 

P E S C D I  0 :  & 

The Goddard Space F l igh t  Center,  loca ted  15 miles nor theas t  of Washington, 
D. C. and l m i l e  east of t h e  Baltimore-Washington Parkway, Greenbelt ,  Maryland 
e x i t ,  i s  s i t u a t e d  on a 553 a c r e  main site. Three a d d i t i o n a l  p l o t s  of  639 acres 
comprise our  remote s i te  area and conta in  the  Goddard Antenna Tes t  Range, 
t h e  Magnetic F ie lds  Component Tes t  F a c i l i t y ,  t h e  A t t i t u d e  Control Tes t  
F a c i l i t y ,  t h e  STADAN Engineering and Real Time S ta t ion ,  t h e  Manned Space 
F l igh t  Training F a c i l i t y  and t h e  40-foot Antenna T e s t  Bed. 
investment as of  June 30, 1966, w a s  $272,276,000. 

To ta l  c a p i t a l  

SUMMARY OF RESOURCES REQUIREMENT S:  
(Dollars i n  Thousands) 

1967 1968 

I 

Authorized Permanent Pos i t ions ,  end 
of year........................... 3,712 3,782 3,782 

Adminis t ra t ive Operations........... $64,365 $71,211 $72,240 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

WALWPS STATION 

MISSION : 

Wallops S ta t ion ,  formerly the  P i l o t l e s s  A i r c r a f t  Research S t a t i o n  of t h e  
National Advisory Collrnittee f o r  Aeronautics (NACA), w a s  designated Wallops 
S t a t i o n  when the! resources  and f a c i l i t i e s  of  NACA were t r ans fe r r ed  t o  the  
National Aerorratitics and Space Administration (NASA) i n  1958. Wallops ' 
e a r l y  mission included wind tunnel  and labora tory  inves t iga t ions  (of a v a r i e t y  
of aerodynamic: prob1ems o f  f l i g h t ,  as w e l l  as serv ing  as a launch s i t e  f o r  
meteoro1ogicar:l amd sounding rockets .  

Today, t he  pximary mission of Wallops S t a t i o n  i s  t o  prepare,  assemble, 
and launch expeximental payloads; pos i t i on  them c o r r e c t l y  i n  space a t  t h e  
r i g h t  ve loc i ty ;  t r a c k  them, and acqu i re  meaningful data.  The da ta  a r e  then 
processecl ancl turned over t o  t h e  experimenter to  be analyzed. T h e  rocket-  
borne experinir!nt:s flown from the Wallops I s l and  range are conceived, alnd 
f o r  t he  most part, designed and b u i l t  by s c i e n t i s t s  and engineers i n  t h e  
l abora to r i e s  imcl research  cen te r s  of NASA, o the r  Government agencies ,  co l leges  
and u n i v e r s i t i e s ,  and t h e  world-wide s c i e n t i f i c  community. They a r e  brought 
by teams of  experimenters t o  Wallops S t a t i o n  where t h e  payloads are checked 
ou t ,  prepared fcir f l i g h t ,  and mated to  an appropr ia te  launch vehic le .  
Wallo$s persormel p a r t i c i p a t e  i n  these  la t ter  t a sks  and perform t'hose en- 
g ineer ing  funct ions necessary t o  design and e s t a b l i s h  ground f a c i l i t i e s  and 
instrument a t j o n  systems compatible with t e s t  requirements. 

I n  add i t ion  t.o support ing t h e  launching of  sounding rocket  propel led 
experiments, IJal.lops uses i t s  f a c i l i t i e s  f o r  a v a r i e t y  of  o the r  research 
p ro jec t s .  
be  flown i n  ].titer types of veh ic l e s  and spacecraf t  i s  a continuing Wallops 
pro jec t .  
of interrtatic)nal. cooperation i n  space research.  Some 50 count r ies  have 
sen t  represen1:at:ives t o  Wallops S t a t i o n  over t h e  pas t  few years  t o  observe 
i t s  opera t ion  or t o  r ece ive  t r a i n i n g  i n  methods and techniques of launching 
sounding rockets; and sa te l l i t e  payloads. The four-s tage Scout, t h e  largest:  
launch vehic1.1z ti t  Wallops, i s  used i n  the  launch of small s c i e n t i f i c  s , a t e l -  
l i t es ,  another  important element of t h e  Wallops research program. The Owl 
s e r i e s  of Universi ty  Explorers,  a small s c i e n t i f i c  sa te l l i te  p ro jec t  f o r  
which Wa:Llops has  p ro jec t  management r e s p o n s i b i l i t y ,  i s  w e l l  underway. Respon- 
s i b i l i t y  f o r  ishe management of  t he  Owl s e r i e s  of Explorers provides Waillops 
with the  capctl)il!ity of  managing a p ro jec t  from i n i t i a l  design to  the  tiltimate 
launuh, 1:rack:Lng: and da ta  a c q u i s i t i o n  phases. 

The t :esting and development of  components and instrumentat ion to  

A r;:izc!able po r t ion  of Wallops e f f o r t  i s  devoted t o  NASA's program 
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Wallops Station's achievements during the past calendar year include: 
the launching of 336 sounding rockets and 267 test rockets; participation 
in a number of international projects highlighted by two solar eclipse 
expeditions to Greece and Brazil involving more than 20 launches; and the 
first helicopter recovery in midair of a rocket-launched parachute and 
payload. The station continues to play a noteworthy role in the training 
of foreign nationals in the techniques of launch operations. Twenty per- 
sonnel from Brazil, France, and Spain received training at Wallops Station 
during the past calendar year and a total of 143 persons from 24 countries 
visited the installation to observe its operation or seek assistance in 
establishing a sounding rocket launch facility of their own. 

PESCRIPTI ON: 

Wallops Station includes three separate areas on the Atlantic Coast of 
Virginia's eastern shore: The main base (formerly Chincoteaque Naval Air 
Station), the Wallops Island launching site and the Wallops mainland. 
The administrative offices, the range control center, support shops and the 
main telemetry building are located on the main base. 
about seven miles southeast of the main base and is connected to the mainland 
by a causeway and bridge. 
widest point is only one-half mile. Located on the island are rocket storage 
buildings, blockhouses, assembly shops and the launch sites. The Wallops 
mainland is a one-half mile strip west of the island and houses the radar 
and optical tracking sites. The Eaetville tracking site located about SO 
miles south of Wallops Station, was recently acquired at no acquisition 
cost from the Air Force as a transfer of excess real property. 
tion of the Eastville site from the Air Force assured that the NASA camera 
tracking facilities located thereon may continue in operation. 

Wallops Island is 

The island is about five miles long and its 

The acquisi- 

Wallops Station, totaling 6,561 acres, consists of 2,313 acres on the 
main base; 3,000 acres on Wallops Island, 108 acres on the mainland tracking 
site; a d  1,140 acres of unusable marsh land. 
consists of an additional 53 acres of goverment-owned property. 
capital investment as of June 30, 1966, was $82,567,000. 

The Eastville tracking site 
The total 

SUMMARY OF RESOURCES REQUIREM ENTS : 

(Dollars in Thousands) 
E U  w 4448 

Authorized Permanent Positions, end 
of yeai........................ ....... 5 18 5 18 5 18 

Administrative Operations............... $9,337 $10,011 $10,188 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

MIS s IOU.: 

The mission of t h e  Ames Research Center has been broadened s ign i fxcan t  ly 
s ince  t h e  establishment of NASA and now includes a major research  
r e s p o n s i b i l i t y  i n  t h e  l i f e  sc iences ,  a f l i g h t  project management 
r e s p o n s i b i l i t y  and the  ope ra t iona l  r e s p o n s i b i l i t y  f o r  t h e  NASA ConvaIr 990 
a i r c r a f t  t o  conduct a i rbo rne  s c i e n t i f i c  experiments i n  add i t ion  t o  the 
t r a d i t i o n a l  research mission i n  t h e  phys ica l  sc iences .  I n  t h e  curreint 
and budget years ,  t h e  i n s t a l l a t i o n  has f l i g h t  project 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 ro jec t s .  Pioneer w i l l  
provide s c i e n t i f i c  observat ions of phenomena i n  in t e rp l ane ta ry  space 
from ani unma.nned spacec ra f t ,  and t h e  B i o s a t e l l i t e  p ro jec t  w i l l  explore  
the  bicl1ogic:al e f f e c t s  of t h e  space environment on primates and o ther  
e a r t h  organ j.sms. 

Research i n  t he  phys ica l  sc iences  includes s t u d i e s  i n  atmosphere 
en t ry  and erivironmental physics ,  guidance and con t ro l  systems, and 
ae ronau t i c s ,  The work i n  en t ry  and environmental physics includes 
bas i c  s t u d i e s  of t he  physics of high temperature gases ,  t h e  s t a b i l i t y ,  
control. and performance of a wide range of spacecraf t  conf igura t ions ,  
and of m a t s r i a . 1 ~  and s t r u c t u r e s  f o r  spacecraf t .  I n  t h e  a rea  of gas 
phys ics ,  palr t icular  emphasis i s  placed on problems a s soc ia t ed  with 
f l i g h t  i n t o  eairth and o the r  p lane tary  atmospheres. Through t h i s  e f f o r t ,  
signifi tcant con t r ibu t ions  have been made t o  t h e  design of t h e  Mercury, 
Gemini and Apollo spacec ra f t ,  t h e  design of Mars e n t r y  veh ic l e s ,  and 
the  design of b a l l i s t i c  missiles. The work i n  guidance and con t ro l  
systems is  Inmad i n  na tu re  and i s  app l i cab le  t o  manned and unmanned 
spacecraf t  #, as w e l l  as a i r c r a f t .  Current emphasis i n  guidance systems 
i s  d i r ec t ed  mainly a t  cu r ren t  and follow-on manned missions.  T h i s  
includes an  in t ens ive  e f f o r t  i n  the  a rea  of midcourse navigat ion andl 
te rmina l  guLdiince with a smaller e f f o r t  d i r e c t e d  a t  s t u d i e s  involvirig 
lunar  apprtwich , lunar  landing, and rendezvous. The research i n  cont r o l  
sys tems i s  d i r ec t ed  a t  examining var ious  techniques app l i cab le  t o  
unmanned sa1re:llites and probes and techniques app l i cab le  t o  v e r t i c a l  
and shor t  l:aka-off (V/STOL) a i r c r a f t ,  t h e  supersonic  t r a n s p o r t ,  and 
manned spacec ra f t .  The research program i n  aeronaut ics  is d i r ec t ed  
a t  fundamen ta 1 s t u d i e s  i n  aerodynamics, propuls ion and opera t ing  
problems ai; sociated with supersonic  a i r c r a f t  with p a r t i c u l a r  emphasj s 
on the  supersonic  t r a n s p o r t ,  a wide v a r i e t y  of V/STOL veh ic l e s  and 
with hyper:;onic research a i r c r a f t .  This  includes s t u d i e s  of p i lo t i r ig  
problems with numerous f ixed-base , moving-base , and f l i g h t  simu 1atoi.s. 
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Research i n  t h e  space sc iences  includes s t u d i e s  i n  the  f i e l d s  
of s o l a r  physics ,  p lane tary  environments, and geophysics. This  includes 
ground-based and sounding rocket  experiments as w e l l  a s  experiments 
requi r ing  spec ia l i zed  instruments  aboard satel l i tes  and space probes. 
The work covers s t u d i e s  pe r t a in ing  t o  magnetic f i e l d s  and plasmas i n  
space,  s t u d i e s  t o  determine the  composition and s t r u c t u r e  of p lane t s  
and of p lane tary  and s te l lar  atmospheres and s t u d i e s  of c r a t e r i n g  
mechanics i n  n a t u r a l  materials. 

Research i n  the  l i f e  sciences is  conducted i n  th ree  major a reas :  
b a s i c  research  i n  the  phys io logica l  and behavioral  sc iences  concerned 
with obta in ing  a b a s i c  understanding of the  e f f e c t s  of terrestrial  and 
e x t r a t e r r e s t r i a l  environments and of space f l i g h t  s t r e s s e s  upon l i v i n g  
organisms; many s t u d i e s  i n  exobiology or ien ted  towards the  p red ic t ion ,  
de t ec t ion  and s tudy  of e x t r a t e r r e s t r i a l  f o s s i l s ,  chemicals, and l i f e  
forms; and research  i n  long-term advanced l i f e  support  systems and i n  
the  human f a c t o r s  aspec ts  of the  r e l a t ionsh ips  between man and the  
machines which w i l l  t r anspor t  and support  him during lunar and p lane tary  
explora t ion .  

PESCRIPTI ON : 

The i n s t a l l a t i o n  was es t ab l i shed  i n  1940 and is  loca ted  a t  t h e  
southern end of San Francisco Bay on land contiguous t o  the  U.S. Naval 
A i r  S t a t i o n ,  Moffett  F i e l d ,  Ca l i fo rn ia .  Its phys ica l  p l an t  comprises 
many spec ia l i zed  f a c i l i t i e s  f o r  aerospace research  i n  the  t r a d i t i o n a l  
phys ica l  sc iences  as w e l l  as t h e  space sc iences  and l i f e  sc iences ,  a l l  
of which are included i n  the  mission of t he  center .  These include 
conventional wind tunne l s ,  entry-heat ing s imula tors ,  and f r e e - f l i g h t  
b a l l i s t i c  test f a c i l i t i e s  capable of conducting t e s t s  a t  speeds up t o  
and above e a r t h  escape speed as w e l l  a s  l abora to r i e s  equipped t o  s tudy 
s o l a r  and environmental f a c t o r s .  The I n s t a l l a t i o n  occupies about 226 
ac res  of land. Cer ta in  o ther  f a c i l i t i e s ,  such as the  u t i l i t i e s  and 
a i r f i e l d  runways, are used j o i n t l y  by NASA and t h e  Navy. The t o t a l  
c a p i t a l  investment a s  of June 30, 1966, was $195,697,000. 

SUMMARY OF RES OURCES REQUIREMENT S: 
(Dollars i n  Thousands) 
1966 L967 1968 

Authorized Permanent Pos i t i ons ,  end of year. . .  2,223 2,171 2,171 
Adminis t ra t ive Operations........ ...........,. $33,211 $33,739 $33,954 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

The mic;t;ion of t h e  Elec t ronics  Research Center is  t o  increase t h e  
agency's c:apaLbility i n  space by providing t h e  knowledge and advanced 
technology needed t o  improve performance and r e l i a b i l i t y  of space and 
aeronautic:tLl e l e c t r o n i c  systems and components. 
resporisibi.:tit:y i n  two p r i n c i p a l  ways: 

The cen te r  meets t h i s  

F i r s t ,  t he  cen te r  organizes ,  manages, and conducts a comprehensive 
program of bas i c  and appl ied  space e l e c t r o n i c s  research  i n  order  t o :  
(a)  invest:i.gaite concepts and techniques t h a t  w i l l  provide t h e  techno- 
log ica l  fotinclation f o r  t h e  development of electronic equipment of 
reduced weight,  s i z e ,  power d r a i n ,  and complexity, a b l e  t o  opera te  f o r  
long per iods of time i n  the  temperatures,  r a d i a t i o n ,  vacuum, a.id o ther  
harsh conclitions found i n  space; (b) i nves t iga t e  concepts and techniques,  
e s t a b l i s h  performance c h a r a c t e r i s t i c s ,  t e s t  procedures,  and splecif icat ions 
f o r  space e l e c t r o n i c  components and techniques t h a t  w i l l  make space elec- 
tronic:s equipment inhe ren t ly  more r e l i a b l e ;  and (c) devise  new e l e c t r o n i c  
concepts amd techniques and prove t h e i r  f e a s i b i l i t y  both a n a l y t i c a l l y  and 
experj.ment:till.y, leading t o  space e l e c t r o n i c  equipment with performance 
charac:teri.r;ti.cs f a r  beyond those of today. 

Second, t h e  cen te r  provides a f o c a l  po in t  f o r  na t iona l  spac'e e l ec -  
t r o n i c s  rweairch,  coordinat ing nationwide research  e f f o r t s  and sponsoring 
e1ectr:onic;r; research conducted by indus t ry ,  u n i v e r s i t i e s ,  and :pr ivate  
in s t i t : u t ions ,  I n  t h i s  capac i ty ,  t he  cen te r  (a) responds t o  th'e needs of 
s p e c i f i c  qtac:e programs and p r o j e c t s  f o r  new e l e c t r o n i c  techniques,  
concepts,  tincl devices ,  and helps  shape f u t u r e  e l e c t r o n i c s  research  t o  
reso lve  ar1t:ic:ipated problems i n  these  programs; (b) d i s t r i b u t e , s  knowledge 
about basic: and appl ied  research on space e l e c t r o n i c s  wi th in  NASA and 
a l s o  t:o indus t ry ,  u n i v e r s i t i e s ,  and o the r  members of t he  sc i en t i . f i c  and 
engineer ing c:ommunity; and provides t o  NASA programs and p r o j e c t s  space 
electronic:  s c : i en t i s t s  and engineers who a r e  f u l l y  knowledgeable i n  the  
e 1ectr:onic:t; s ta te -of - the-ar t .  

E1ectrcInic:s research being managed and conducted by the  cen te r  during 
FY 1967 ard FY 1968 i s  l a rge ly  cont rac ted  with indus t ry  and u n i v e r s i t i e s  
and i s  foc:usE:d i n  t h e  following areas: 

1. Spalce e l e c t r o n i c s  materials and components. 
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2. Guidance and navigation of space vehicles, spacecraft, and supporting 
ground based equipment. 

3. Space vehicle and spacecraft control, stabilization and information 
systems. 

4. Electronic system simulation, analysis, evaluation and integration 
in the fields of guidance, control, navigation, tracking, comrmni- 
cat ion and instrumentation. 

5. Electronic power conditioning and distribution. 

6. Space and ground based instrumentation technology. 

7. Space and ground based computers and computing systems. 

8. Solid state physics, microwave propagation, microwave communications, 
and transmitting and receiving phenomena. 

9. Optical comnications. 

An in-house research effort is being conducted by the center staff on 
those tasks offering great promise for space electronics technology and 
on those problems requiring first-hand experience on the part of the center 
personnel in order to contract related research with industry and univer- 
sities. 

The Electronics Research Center is being constructed on a tract in the 
Kendall Square area of Cambridge, Massachusetts. The site, one and a half 
miles west of the center of Boston, Massachusetts, is immediately north of 
the Massachusetts Institute of Technology and one and a half miles from 
Harvard University. The tract being acquired by the city for NASA use 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 New York Central Railroad. 
addition to the center site, an auxiliary site will be required for the 
field tests and research that cannot be conducted at the main site. The 
total area to be occupied at the Kendall Square site in Cambridge is 29 
acres. The total capital investment as of June 30, 1966, was $2,887,000. 

In 

(Dollars in Thousands) 
1966 1967 196g 

Authorized Permanent Positions, end of year... 5 10 741 1,041 
Administrative Operations.... ................. $6,346 $12,252 $19,264 
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FISCAL YEAR 1968 ESTIMATES 

FLIGHT RESEARCH CENTER 

MISSION : 

The Flight: Research Center, established in 1947, conducts research1 in and 
evaluates problems, both within and outside the atmosphere. 
effort on problems of take-off and landing, low-speed flight, supersonic and 
hypersonic fI.ia;ht, and reentry to verify predicted characteristics amd to 
identify unexpected problems in actual flight. 

The work: includes 

The current and projected programs at this center include aeronautics 
projects, such as X-15, XB-70, supersonic transport and hypersonic research; 
space vehicle aystems projects in which the flight behavior of advanced 
reentry vehicles including M - 2 ,  F-2 and HL-10 heavyweight lifting bodies is 
studied; and electronic systems projects such as display, guidance, and 
control in adlvanced flight missions and improvements on systems (and sensors 
used in biomedical monitoring, tracking, and data acquisition. 

Most impoa'tant of the facilities and special equipment for conducting 
programs at the Flight Research Center are the aircraft. 
lightweight civil aircraft for handling qualities investigations to century 
series fighters used for pilot proficiency and general investigations and to 
X-15 rocket aircraft used for hypersonic research and reentry investigations. 
Special purpose vehicles such as lifting bodies, variable stability aircraft, 
or airborne a'imulators are contractor procured or developed in-house. 
cialized laboratory facilities are available to complement the flight 
activities with proper preliminary research and testing. Simulation equipment 
is used to guide and assist in the performance of productive flight activities. 
A three-station radar for tracking and data acquisition is operated to support 
the flight activity. 

They range from 

Spe- 

DESCRIPTION : 

The Flight Research Center, Edwards, California is 65 air miles northeast 
of Lo8 Angeles. The center is located at the north end of Edwards Air Force 
Base on 218 acres of land leased fran the Air Force. Utilities are provided 
by the Air F a m e  on a reimbursable basis. The center is adjacent to Rogers 
Dry Lake, a 55 square mile area with a complex of runways varying in length 
from 5 to 11 miles. 

The physical plant consists of an office-laboratory building with adjoining 
shops, a flight maintenance hangar and a calibration hangar, and a high 
temperature loads calibration facility. 
houses, an auxiliary power systems building, and a coarmunications building. 

Auxiliary buildings include 'ware- 
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The main station of the three-station radar range operated by the center is 
located on the third floor of the office-laboratory building. 
capital investment as of June 30, 1966, was $40,178,000. 

The total 

SUMMARY OF RESOURCES REQUIREMENTS: 
(Dollars in Thousands) 

1966 1967 1968 

Authorized Permanent Positions, 

Administrative Operations. ......... $9,380 $9,485 $9,630 
end of year...................... 603 590 590 

I 
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ADHINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

W L E Y  RESEARCH CENTER 

MISSION : 

The Langlley Research Center focuses i ts  c a p a b i l i t i e s  on the  advancement of 
the aeronaut ica l  and space programs of the United States. I n  t h i s  e f f o r t ,  a 
broad range of a c t i v i t i e s  a r e  conducted t o  i d e n t i f y  new technologicall. oppor- 
t u n i t i e s  f o r  important progress i n  f l i g h t ;  t o  expose and master crit:i.cal 
problems t h a t  w i l l  confront the attainment of advanced f l i g h t  object:t.ves; t o  
provide souiid design, construct ion,  and operat ions guidance f o r  progressive 
f l i g h t  endei3vo:rs; and t o  manage and support t he  undertaking of major nat ional  
f l i g h t  pro jec ts .  For t h i s  purpose, t h e  center  has evolved a highly c:ompetent: 
s t a f f  i n  aerodynamics, f l u i d  physics ,  f l i g h t  environments, structure13 and 
materials, dynamic loading, energy conversion, navigat ion and con t ro l ,  elec- 
t r o n i c s  s y s t a s  and instrumentat ion,  crew performance and vehicu lar  ,~~ccoIpmod~n- 
t i o n ,  l i f e  support ,  systems in t eg ra t ion ,  and f l i g h t  operatione.  T k e k  wrk  
involves t h e  development and use of a unique research complex of advwced 
wind tunnel  and jet f a c i l i t i e s ,  f l i g h t  environment and operat ions sirnulators ,, 
f l i g h t  hardware development and evaluat ion l abora to r i e s ,  experimental aircraft ,  
f r e e  f l i g h t  models, rocket propel led f l i g h t  systems, and space vehic les .  

The research program i n  aeronaut ics  is  d i r ec t ed  t o  the  provis ion (of a 
r a t i o n a l  technological  b a s i s  f o r  t h e  successfu l  development and u t i l i z a t i o n  
of practicable supersonic and high subsonic speed t r anspor t s ,  high performance 
m i l i t a r y  a i r c s a f t ,  advanced hypersonic ramjet powered veh ic l e s ,  and improved 
V/STOL . a i r c ra f t .  I n  t h i s  endeavor, spec ia l  emphasis i s  placed on thts r e f i n e -  
ment of a i r c raE t  configurat ions f o r  increased e f f i c i e n c y  and the! extcmsion of' 
performance c a p a b i l i t i e s  ; the  d e f i n i t i o n  and provis ion of proper sta1I)ility and 
control  f o r  advanced f l i g h t  opera t ion ;  the  achievement of optimum man/machinct! 
compat i b i l  i t  y €or maximum mission e f f ec t iveness  ; t he  s p e c i f i c a t i o n  o IE c r i  t icail 
a i r c r a f t  loading condi t ions and s t r u c t u r a l  dynamic c h a r a c t e r i s t i c s ;  t he  pro-  
v i s ion  $of i inprwed a i r c r a f t  cons t ruc t ion  technologies e spec ia l ly  f o r  the  
accorrmodat ion of severe aerodynamic heat ing , corros ive  atmospheres, i:ryogenic 
s torage,  and fa t igu ing  stresses; the  establishment of a t echnica l  unclerstandhg 
of the , a i r c r a f t  noise  problem and i t s  a l l e v i a t i o n ;  the  refinement anel conf ig-  
u ra t ion  in t eg ra t ion  of advanced propulsion systems, including the development. 
of the  hypersonic ramjet engine and the  h inge less  he l i cop te r  r o t o r ;  r:he 
attainment of a l l  weather opera t iona l  c a p a b i l i t i e s ,  p a r t i c u l a r l y  i n  ( a i r c r a f t  
terminal a r eas ;  and the  enhancement of f l i g h t  sa fe ty .  Experience ga ined i n  
such advanced research a l s o  provides an eminent bas i s  f o r  Langley support 
of the m i l i t a r y  serv ices ,  the  FM,  and indus t ry  i n  t h e i r  progressive a i r c ra f t :  
development efEorts ,  a s  i n  the  F-111 and the  supersonic t ranspor t  programs. 
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The Langley Research Center also executes a broad range of research programs 
to provide a rational technological basis for future space developments, and 
manages and supports a large number of current space projects. Especially 
prominent are its contributions to the knowledge of atmosphere entry aerothermo- 
dynamics, heat shielding, and the circumvention of cormnunications "blackout" 
for earth orbital, lunar, and planetary missions; the prediction of the 
structural dynamic characteristics of large launch vehicles and spacecraft 
landing systems; the establishment of requirements and advanced design concepts 
for controlled atmosphere entry and landing spacecraft, reusable launch 
systems, manned orbital research laboratories, manned orbital telescopes, 
and expandable space structures; the definition and alleviation of space 
environment hazards to vehicular systems and materials; the evaluation and 
enhancement of the ability of man to work in the space domain, including the 
performance of vehicular rendezvous, lunar landing maneuvers, emergency 
backup of automated navigation and control systems, and extravehicular opera- 
tions in weightless flight and under lunar gravitation; and the generation 
of improved technology for long duration life support and electrical power 
systems, advanced guidance and stabilization equipment, instrumentation and 
conrmunication devices, solid and hybrid propellant rocket motors, and 
aerospace materials. Langley also develops wide ranges of crucial technology 
for the Apollo and follow-on manned space flight programs, and provides 
research and development support for a number of other unmanned spacecraft 
and launch vehicle projects. Langley is responsible for management of the 
Lunar Orbiter project for detailed photographic surveys of the moon; for 
the operation of the Scout launch vehicle in its various national and inter- 
national satellite and entry vehicle applications; and for other vehicular 
systems and experiments for evaluation of the earth's atmospheric characteristics, 
the radiation and micrometeoroid hazards of the earth and moon environments, 
the lunar gravitational field, the mechanical properties of the lunar surface, 
and the precise interconnection of earth mapping systems. 
an intensive program of research on the design and operation of advanced 
planetary exploration spacecraft, and has a major role in the development of 
the Mars atmosphere probing and landing vehicles and experiments of the Voyager 
program. 

contribute vitally to the attainment of national flight aspirations. 

Langley also conducts 

The depth and scope of these research and development activities should 

DESCRIPTION : 

The Langley Research Center, Hampton, Virginia, i s  located approximately 
100 air miles south of Washington, D. C. The center is divided into two 
separate areas adjacent to the runway facilities of the Langley Air Force 
Base, and occupies 772 acres of government owned land. The West Area consists 
of 750 acres of which 430 acres are m e d  by NASA and 320 acres are under 
permit from the Air Force. 
from the Air Force. 
are used jointly by NASA and the Air Force. In addition, there are 110 acres 
of NASA owned land located in the city of Newport News, Virginia, 3,276 acres 
under permit from other government agencies, and 26 acres under lease. The 
total acreage owned, under permit, or leased, is 4,184. The total capital 
investment as of June 30, 1966, was $299,586,000. 

The East Area consists of 22 acres under permit 
Runways, some utilities, and certain other facilities 

\ 
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SllMMARY OF JlEZiOURCES REQUIRWENTS : 
(Dollars in Thousancl.8) 

1966 1967 . 1968 

Authorized ;Peirmanent Positions, 
end of year. ...... ................... 4,233 4,136 4,236 

Administrative Operations.. ............ $63,529 $63,302 $68,265 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

The p r i n c i p l e  mission of t h e  Lewis Research Center has always been 
aircraft and spacecraf t  propulsion. 
were made i n  rec iproca t ing  a i r c r a f t  engines,  engine f u e l s ,  superchargers,  and 
o ther  engine accessories. 
research on tu rbo je t  engines,  and a rocket laboratory was b u i l t .  The maximum 
operat ing a l t i t u d e  of t u rbo je t  engines was g r e a t l y  increased,  pioneer work 
was  done on a f t e rbu rne r s ,  combustion e f f i c i ency  and the e f f i c i ency  of com- 
pressors  and turb ines  was improved, and an  a i r  cooled turb ine  blade was 
developed. Rocket work proceeded slowly a t  f i r s t ,  but t h e  f e a s i b i l i t y  of 
using high energy f l u o r i n e  and hydrogen ins tead  of kerosene as t h e  f u e l ,  was 
demonstrated. 
spacecraf t  power rystems expanded from t h e o r e t i c a l  s t u d i e s  and bench type 
experiments t o  tests with hardware of p r a c t i c a l  s i z e s ,  and new f a c i l i t i e s  
were added t o  develop systems which w i l l  power and propel  our advanced fu tu re  
m i s s  ions . 

During World War 11, many improvements 

After t h e  war, a l l  f a c i l i t i e s  were converted f o r  

With t h e  establishment of t he  NASA, work on ion propulsion and 

The center  is now concentrat ing on research and development i n  the  areas 
of advanced propulsion and space power generation. 
t u rbo je t  engines f o r  supersonic a i r c r a f t ,  on high energy chemical, nuclear ,  
and electric rocket engines and research on space power systems f o r  converting 
chemical, nuclear ,  and s o l a r  energy i n t o  e l e c t r i c i t y .  Basic and appl ied 
research  is conducted on mater ia l s  and metallurgy; cryogenic and l i q u i d  m e t a l  
heat  t r a n s f e r  f l u i d s ;  pumps and turb ines ;  combustion processes,  p rope l lan ts ,  
tankage, i n j e c t o r s ,  chambers, and nozzles;  system con t ro l  dynamics; plasmas 
and magnetohydrodynamics; space meteoroid damage and zero g rav i ty  e f f e c t s .  
I n  t h e  space power a r e a ,  a major e f f o r t  is concentrated on tu rboe lec t r i c .  
thermoelec t r ica l ,  and thermionic energy conversion systems. 

This includes work on 

This in-house research provides t echn ica l  input  and d i r ec t ion  to  the  
r e l a t e d  development, or cont rac tua l ,  e f f o r t s  f o r  which Lewis has managerial 
r e spons ib i l i t y .  For example, t he  Lewis  Research Center maintains technica l  
management of NASA con t rac t s  on electric propulsion, nuclear and s o l a r  
t u r b o e l e c t r i c  space power systems, and l i qu id  hydrogen rocket technology. 
I n  add i t ion ,  Lewis  has t h e  development r e spons ib i l i t y  f o r  t h e  Atlas-Centaur 
and t h e  Atlas-Agena launch vehicles .  

Major research t o o l s ,  o r  f a c i l i t i e s ,  a t  t h e  Lewis Research Center (includ- 
ing t h e  Plum Brook S ta t ion )  are designed t o  s imulate  var ious f l i g h t  conditions 
and range from atmospheric wind tunnels  t o  la rge  space environment f a c i l i t i e s  
(vacuum tanks) .  
studying r ad ia t ion  e f f e c t s  on mater ia l s  and components, s imulat ing var ious 
f l u x  l eve l s  assoc ia ted  with spacecraf t  app l i ca t ions  of nuclear energy. 

A l a rge  60-olegawatt thermal reac tor  is now ava i l ab le  f o r  
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DESCRIPTION : 

I 

The L e w i s  Research Center occupies t w o  sites. The o lde r  one, e s t ab l i shed  
i n  1941, is  on t h e  southwest edge of Cleveland, Ohio, and cons i s t s  of over 90 
labora tory  bui ld ings ,  shops, wind tunnels ,  space environment tanks and o the r  
s p e c i a l  f a c i l . i t i e s ,  a l l  b u i l t  f o r  conducting research on advanced propulsion 
systems o r  spacecraf t  power generat ing systems. The Cleveland f a c i l i t i e s  
occupy 364 a c r e s  of which about 15 a c r e s  are leased from Cleveland. (4 newer 
s i t e ,  establi .shed i n  1956, i s  located south of Sandusky, Ohio, 011 l a d  
formerly occupied by the  P l m  Brook Ordnance Works. Known as the  Pluin Brook 
S ta t ion ,  i t  occupies 6,031 a c r e s ,  of which 5,981 are owned and 50 a r e  i n  
easement.s. There are over 200 bui ld ings  on t h i s  s i te ,  approximately 55 b u i l t  
by the  NASA, t h e  rest by the  former tenants .  The research progrtms a t  Plum 
Brook are under the  t echn ica l  d i r e c t i o n  of personnel located a t  Cleveland. 
They a r e  con.clucted a t  the  larger s i t e  because of t he  need f o r  la rge  separa t ion  
d is tances  t o  minimize hazards. A nuclear  r eac to r  is used t o  t e s t  components 
of nuclear  powered propulsion systems; la rge  rocke ts  a r e  operated w i t l n  f luorii ie,  
hydrogen and o the r  high energy f u e l s ;  and turbopumps are developed f o r  cryogenic 
propel lan ts .  'Ihe t o t a l  c a p i t a l  investment of t he  Lewis  Research Center,  
including the: Plum Brook S t a t i o n ,  8s of June 30, 1966, was $292,:229,000. 

SUMMARY --- OF ELISSOURCES REQUIREMENTS : 
(Dollars i n  Thousands) 

1966 19hz B@ 
Authorized E'cxmanent Pos i t  ions,  

Administ:rati.ve Operations.. . . . . . . end of yeaii:.. .......... ....... .. 4,819 4,676 4,676 
$66 , 383 $66 , 283 .$66,996 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

SPACE NUCLEAR PROPULSION OFFICE 

MISSION: 

I 

The mission of the  Space Nuclear Propulsion Off ice  is t o  provide the  
necessary research,  design and engineering da ta ,  test hardware and general  
technology required t o  develop nuc lear  rocket  systems with power l eve l s ,  
operat ing times, restart condi t ions ,  and s p e c i f i c  impulse va lues  s u i t a b l e  
f o r  advanced space explora t ion  missions. Through the  use of nuclear  rocket  
propulsion, s i g n i f i c a n t  performance advantage8 accrue t o  such missions as 
lunar  l o g i s t i c s  operat ions,  deep space probing with heavy spacecraf t ,  and 
manned explora t ion  of t he  planets.  

The major areas of e f f o r t  are the  research and engineering of t he  nuclear  
r eac to r ,  and the  development of c e r t a i n  nonnuclear components i n t o  a complete 
experimental  engine system. Because of progress  i n  developing the  graphi te  
s o l i d  core  r eac to r ,  t he  cu r ren t  emphasis is moving t o  the  engine system phase 
which inc ludes  development of the  nonnuclear components and the  in t eg ra t ion  
with the  reactor .  

DESCRIPTION : 

The nuclear  rocket  program is a j o i n t  AEC-NASA undertaking. To ensure 
an in t eg ra t ed  program, the  Space Nuclear Propulsion Off ice ,  es tab l i shed  by 
an interagency agreement between AEC and NASA, manages a l l  a spec t s  of t he  
program. 

The o f f i c e  consists of a headquarters  o f f i c e  located a t  Germantown, 
Maryland; and th ree  f i e l d  extensions located i n  Ohio, New Mexico, and Nevada. 
A t  the  Nevada loca t ion ,  the  Nuclear Rocket Development S t a t i o n  (NRDS) w a s  
e s t ab l i shed  t o  provide a s i te  f o r  ground s ta t ic  t e s t i n g  of the  r e a c t o r s ,  
engines,  and eventua l ly ,  veh ic l e s  assoc ia ted  with nuclear  rocket  develop- 
ment. 
w e s t  of Las Vegas. The t o t a l  c a p i t a l  investment of NASA funded f a c i l i t i e s  
as of June 30, 1966, was $31,881,000. 

The NRDS c o n s i s t s  of a 90,000 a c r e  si te approximately 90 miles north- 

SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars  i n  Thousands) 
1967 1968 - - 1966 

Authorized Permanent Pos i t ions ,  end 
of year....o...ooo........,.....o 117 117 117 

Administrative Operations...,...... $1,822 $2,039 $2,091 
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ADMINISTRATIVE OPERAT IONS 

FISCAL YEAR 1968 ESTIMATES 

NASA HEADQUARTERS 

MISS IOB! : 

The misfdon of the  Nat ional  Aeronautics and Space Administration Head- 
q u a r t e r s  is1 t o  plan and provide execut ive d i r e c t i o n  f o r  the  programs auth- 
or ized  by t:he Congress, and t o  implement the  na t iona l  ob jec t ives  s t a t e d  i n  
the Nat:ionail. Aeronautics and Space Act of 1958, a s  amended. The p r inc ipa l  
s t a t u t o r y  func t ions  are:  

1. To c:ondluct research  in to ,  and f o r  the  so lu t ion  of ,  probllems of 
f l i g h t  wi th in  and ou t s ide  the  e a r t h ' s  atmosphere and to  'develop, 
cons t ruc t ,  test, and opera te  aeronaut ica l  and space veh ic l e s  
f o r  resiearch purposes.  

2 .  To c:oncluct a c t i v i t i e s  required f o r  t he  explora t ion  of space 
with mainned and unmanned vehic les .  

3. To aii:ralnge f o r  p a r t i c i p a t i o n  by the  s c i e n t i f i c  community i n  
plaruiirig s c i e n t i f i c  measurements and observa t ions  t o  be made 
through use of ae ronau t i ca l  and space veh ic l e s ,  and conduct 
or airrainge f o r  the  conduct of such measurements and observa- 
t ion (1. 

4. To provide f o r  the widest  p rac t i cab le  and appropr ia te  dissem- 
inat:lion of information concerning i t s  a c t i v i t i e s  and the r e s u l t s  
t h e w o f .  

The foll.0wwing o f f i c e s  a t  Headquarters a s s i s t  management i n  car ry ing  out  
the tec:hnic:iil a spec t s  of t h i s  mission: 

The Off ice  of Manned Space F l i g h t  - Responsible f o r  a l l  NASA a c t i v i t i e s  
d i r e c t l y  involving manned space f l i g h t  missions. Programs includie: 

- fpo11.(! - To provide a broad na t iona l  c a p a b i l i t y  f o r  manned spalce 
c!xplc)i:at:ion, including e a r t h  o rb i t a l , ,  lunar  o r b i t a l ,  and lunar 
surface opera t ions ,  and t o  achieve the  s p e c i f i c  ob jec t ive  of nianned 
lunar  landing and r e t u r n  wi th in  t h i s  decade; 

- hpoll.0 &pl ica t ions  - To include the  improvement of manned spalce 
opersit:ions and hardware technology and the  i n i t i a t i o n  of exterided 
use of men fo r  s c i e n t i f i c ,  technological ,  and appl ied observat ions 
in Sf)i1CE!, and t o  provide a f u l l e r  understanding of the a b i l i t i e s  
of men, veh ic l e s ,  and systems t o  funct ion e f f e c t i v e l y  i n  the  :,pace 
environment by extending the  f l i g h t  of e x i s t i n g  Apollo/Saturn 
equipment ; and 
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Advanced Missions - To plan a broad program of explora t ions  which w i l l  
achieve and maintain a pos i t i on  of space leadersh ip  f o r  the  United 
S ta t e s .  The Off ice  of Manned Space F l i g h t  has  launch r e s p o n s i b i l i t y  
f o r  a l l  major manned and unmanned missions u t i l i z i n g  NASA launch 
vehicles .  This o f f i c e  a lso has  over-all i n s t i t u t i o n a l  r e s p o n s i b i l i t y  
f o r  the  th ree  i n s t a l l a t i o n s  pr imar i ly  concerned with the  manned space 
f l i g h t  programs. These i n s t a l l a t i o n s  are: the George C. Marshall  
Space F l i g h t  Center,  inc luding  Miss i s s ipp i  Test F a c i l i t y ,  Michoud 
Assembly F a c i l i t y ,  and S l i d e l l  where a computer f a c i l i t y  i s  loca ted ;  
t he  Manned Spacecraf t  Center,  inc luding  NASA ac t iv i t i e s  a t  the  White 
Sands T e s t  F a c i l i t y ;  and the  John F. Kennedy Space Center,  NASA, 
inc luding  NASA ac t iv i t i e s  a t  the  Eastern and Western T e s t  Ranges. 

The-Office  of Space Science and Applicat ions - Responsible f o r  NASA 
programs involving the  automated s c i e n t i f i c  i nves t iga t ion  of the  space 
environment inc luding  the  e a r t h ,  moon, p l ane t s ,  and in t e rp l ane ta ry  
space u t i l i z i n g  ground-based, a i rborne ,  and space techniques such as 
sounding rockets ,  e a r t h  s a t e l l i t e s ,  and deep space probes (e.g., Voyager); 
f o r  s c i e n t i f i c  experiments t o  be conducted by man i n  space and s e l e c t i o n  
and t r a i n i n g  of a s t r o n a u t - s c i e n t i s t s ;  f o r  the  research  and development 
of space f l i g h t  a p p l i c a t i o n s  i n  such a r e a s  a s  meteorology, communications, 
navigat ion,  geodesy, and e a r t h  resources  surveys,  and f o r  the  support  of 
opera t iona l  systems using these  developments; f o r  the  development, pro- 
curement, and use of l i g h t  and medium c l a s s  launch veh ic l e s ,  s u c h . a s  
Centaur; and f o r  the  Sus ta in ing  Universi ty  program. 

The Off ice  of Space Science and Appl ica t ions  has  an over -a l l  i n s t i t u t i o n a l  
r e s p o n s i b i l i t y  f o r  those NASA i n s t a l l a t i o n s  pr imar i ly  involved i n  space 
science and app l i ca t ions  programs. These a r e  the  Goddard Space F l i g h t  
Center,  Wallops S ta t ion ,  the  Jet Propulsion Laboratory ( a  government- 
owned f a c i l i t y  operated f o r  NASA by the  Ca l i fo rn ia  I n s t i t u t e  of Technol- 
ogy), and the  NASA Pasadena Off ice ,  a component f i e l d  a c t i v i t y .  

The-Off ice  of Advanced Research and Technology - Responsible f o r  the  
planning, d i r e c t i o n ,  execution, eva lua t ion ,  documentation, and dissem- 
i n a t i o n  of the  r e s u l t s  of a l l  NASA research  and technology programs 
which are conducted p r imar i ly  to  demonstrate t h e  f e a s i b i l i t y  of a 
concept, s t r u c t u r e ,  component, or system which may have genera l  appl ica-  
t i o n  t o  the  n a t i o n ' s  ae ronau t i ca l  and space objec t ives .  This  o f f i c e  i s  
a l s o  respons ib le  f o r  coordinat ing NASA's t o t a l  program of supporting 
research  and technology r e l a t e d  t o  car ry ing  out  the  s p e c i f i c  f l i g h t  
missions i n  order  t o  avoid unnecessary dup l i ca t ion  and t o  insure  an 
in t eg ra t ed  and balanced agency research  program. 

In addi t ion ,  t h i s  o f f i c e  has  o v e r - a l l  i n s t i t u t i o n a l  r e s p o n s i b i l i t y  
f o r  the  research  c e n t e r s  pr imar i ly  involved i n  car ry ing  out  N A S A ' S  
advanced research  programs. These i n s t a l l a t i o n s  are:  the  Ames 
Research Center,  the  E lec t ron ic s  Research Center,  the  F l igh t  Research 
Center, the  Langley Research Center,  the  Lewis  Research Center,  and 
the  Space Nuclear Propulsion Off ice .  
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The Office of Tracking and Data Acquisit ion - Responsible f o r  t he  develop- 
ment, impj.emtentation, and operat ion of t racking,  d a t a  a c q u i s i t i o n ,  cam- 
munica t ims ,  and da ta  processing f a c i l i t i e s ,  systems, and services 
required for NASA f l i g h t  systems. I n  add i t ion ,  t h e  o f f i c e  i s  responsible  
f o r  agency-wide coordinat ion of the  management of automatic da t a  process- 
ing  aysteais and services. 

The component f i e l d  o f f i c e s  represent  NASA i n  the  southwestern a r e a  and 
provide ti!chnical, con t r ac tua l ,  and admin i s t r a t ive  support t o  NASA, c e n t e r s  
and NASA lteeidquarters f o r  programs and p r o j e c t s  Located i n  southern 
Ca1iforni.a and o the r  areas w e s t  of Denver, Colorado. 

The NASA Office--Z)owney, located a t  Downey and S e a l  Beach, Cal i foxnia  
provides YGitract management support f o r  t he  Apollo command and s e r v i c e  
modu:le and the  Saturn S-I1 c o n t r a c t s  with North American Aviation, Space 
and Information Division. 

The West$= Support Off ice ,  Santa Monica, Ca l i fo rn ia  provides admdnistra- 
t ive support including pe;sonnel, f i n a n c i a l ,  pub l i c ,  technology u t i l i z a -  
t i o n ,  f a c i l i t i e s ,  l imited t e c h n i c a l  and o the r  support a c t i v i t i e s  t o  
NASA elements on the  West Coast. 

The NASA i g a d e n a  Off ice ,  Pasadena,California w a s  e s t ab l i shed  May 8, 1966, 
as a component f i e l d  a c t i v i t y  of the NASA Headquarters Off ice  of Space 
Science auld Applications.  
employees from the  former Western Operations Off ice  and by absorbing the 
NASA Resident Office a t  JPL. The mission of NaPO i s  t o  nego t i a t e  and 
administei: NASA con t rac t s  with the C a l i f o r n i a  I n s t i t u t e  of Technology 
f o r  the  operat ion of the Jet Propulsion Laboratory; provide procurement, 
con t r ac t  idminis t r a t i o n ,  and f i n a n c i a l  management s e r v i c e s  f o r  NASA prime 
contracte; f o r  Voyager s y s t e m s  t h a t  are assigned t o  JPL; provide paitent 
and technology u t i l i z a t i o n  se rv ices  as they relate t o  prime and sub- 
con t rac t s  ai: JPL; and perform such add i t iona l  procurement, con t r ac t  
admiiiistratiion and o the r  funct ions as may be assigned by the A S S O c i a t e  
Administrator f o r  Space Science and Applications.  

S t a f f i n g  w a s  provided by t r a n s f e r r i n g  69 

DESCRIPTION : -. 

The NASA. Headquarters i s  located a t  400 Maryland Avenue, S.W., Washington, 
D.C., and 8.1.80 occupies other  bu i ld ings  i n  the  District of Columbia and 
nearby Virginia.  
s torage a r e a  i n  Vi rg in i a ,  personnel occupy government-owned buildings.  
Western Suppoxt Off ice  i s  located a t  150 Pic0 Boulevard, Santa ]Monica, 
Cal i fornia .  This o f f i c e  occupies a group of leased bui ld ings  and there i s  
no government investment i n  bu i ld ings  or land a t  t h i s  location. NASA-0 
D m e y  i s  1.tmited i n  government-owned f a c i l i t i e s  a t  Downey and Sea l  Beach, 
Cal i forn ia , ,  The NASA Pasadena Off ice  i s  physical ly  located a t  t he  Jlet 
Propulsion ILabora to ry  i n  Pasadena, Ca l i fo rn ia  . 

Except f o r  space leased i n  the  Reporters Building and a 
The 
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SUMMARY OF RESOURCES REQUIREMENTS: 

(Dollars i n  Thousands) 
1967 1968 - - 1966 - 

Authorized Permanent Pos i t ions ,  end 
of ye~~........o.o.......o....ooo 2,592 2,611 2,611 

Administrative Operations... . . . . . . .  $59,877 $63,761 $65,172 
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I n s t a l l a t i o n  -__ 

John F. Kennedy Space C e n t e r ,  NASA.... 
Manned S p a c e c r a f t  Center  .............. 
M a r s h a l l  Space F l i g h t  C e n t e r  .......... 

Goddard Space F l i g h t  C e n t e r  ........... 
W a l l o p s  S t a t i o n  ....................... 
Jet  P r o p u l s i o n  L a b o r a t o r y  ............. 

Hichoud Assembly F a c i l i t y  ........... 

A m e s  Research  Center. . , . . . . . . . . . . . . . . . .  
E l e c t r o n i c s  Research  C e n t e r  ........... 
F l i g h t  Research  Center................ 
L a n g l e y  Research  Center. . . . . . . . . . . . . . .  
Lewis  Research  Center  ................. 
Space  Nuclear  P r o p u l s i o n  Office. . . . . . .  

NASA Headquar te rs :  
H e a d q u a r t e r s  ........................ 
Western Support  O f f i c e  .............. 

V a r i o u s  L o c a t i o n s  ..................... 
F a c i l i t y  P l a n n i n g  and Design .......... 

T o t a l  Budget P lan  ................... 

NATIONAL AERONAWICS AND SPACE ADMINISTRATION 

r L x n L  z=.nn I ~ V U  C I ) A A W A ~ O  

SUMMARY OF APPROPRIATION BUDGET PLANS BY INSTALLATION 

- - - -  - --.- .n,n -””.-.,.-..* 

______ 

( I n  m i l l i o n s  of d o l l a r s )  

Research  and Development 
1966 1967 1968 
_I-___ 

133.7 228.0 235.6 
1 ,510 .6  1 ,411 .6  1,401.9 
1 ,548. i  1 , 3 7 3 . i  l , i 3 7 . 4  

351.3 375.0 438.5 
7.5 7.7 9.3 

223.2 213.8 236.6 

61.6 62.2 68.0 
8 .7  14.4 22.4 

17.7 9.9 25.6 
122.8 92.6 107.6 
251.8 170.2 170.0 

50.4 48 .0  39.3 

175 .1  152.7 173.2 
20.5 15.9 19 .1  

--- 
4.483.0 4 ,175 .1  4 ,304 .5  

C o n s t r u c t  ion of Fac ill t i e s  
1966 1967 1968 

_________. 

--- 
~ ~~ 

6 . 9  35.8 24.9 
4 . 2  9 . 1  2 . 6  
2.0 .9 

. 3  .7  2.0 

2.4 . 7  .6  
1.0 .2 .7 

. 9  .3 3.1 

2.7 5.4 
5.0 7.5 6 .2  

8 .3  6.1 
. 9  16.0 2.1 

19.4 3.6 2.9 

* x _ Z p  

58.2 85.0 54.2 - - -  

Admin i s t r a t ive Opera t ions 
1966 1967 1968 _ _ - -  

8 2 . 0  
86.5 

128.4 

64.4 
9 . 3  

33.2 
6.4 
9.4 

63.5 
66.4 
1.8 

56.7 
3.2 

611.2 __ 

92.7 
95.0 

127 .7  

71.2 
10.0 

33.1 
12 .3  

9.5 
63.3 
66.3 

2 . 0  

61.9 
1 . 9  

- 
647.5 - 

99.6 
97.6 

126 .3  

12 .2  
10.2 

33.9 
1 9 . 3  

9.6 
68 .3  
67.0 

2.1 

63.4 
1 .8  

- 
671.3 = 

T o t a l  
1966 1967 1968 

- ~ _ _  __ -___ 
- _ _ _ -  

222.6 
1.601.3 
1,678.5 

. 3  

418.1 
17.8 

224.1 

97.5 
20.1 
27.1 

194.6 
319.1 

52.2 

231.8 
23.7 

19 .4  

356.5 360.1 
1,515.7 1 ,501 .9  
1,500.8 1 ,564 .6  

. 7  2.0 

446.9 511.3 
17.9 20.2 

214.1 239.7 

95.9 107.3 
34.2 47.9 
19.4 35.2 

162 .0  175.9 
252.5 239.1 

50.0 41 .4  

214.6 236.6 
17.8 20.9 

3.6 2.9 

3.0 

5,152.4 4.907.6 5 ,110 .0  

4.2 5.0 

--- 



NATIONAL AERONAUTICS AND SPACE ADMINISfRATION 

FISCAL YEAR 1968 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPHEM BUDGET PLAN 6T INSTALLATION AND FISCAL YEAR 

(In thousands of d o l l a r s )  

Y 

PROGRAH OFFICE 

Office of named Space F l i g h t  

1966. ................... 
1967...... .............. 
1968... ................. 

Office of Space Science and 
Applications 

1966...... .............. 
1967... ................. 
1968.. .................. 

Office of Advanced Research 
and Technology 

1966 .................... 
1967. ................... 
1968.... ................ 

Office O f  Tracking and Data 
Acqui s i t ion  

1966 .................... 
1967 .................... 
1968 .................... 

Office of Technology Utlllrstlon __ and Pollcy - Planning 

1966 .................... 
1967 .................... 
1968 .................... 

Tota l  Budget Plan 

1966..... ............... 
1967.... ................ 
1968 .................... 

1 1st 

,199,507 
,024.000 
,069,200 

759.093 
607.100 
694.600 

288.596 
268.150 
318.000 

231,065 
270,850 
297,700 

4.750 
5,000 
5,000 

,483,011 
175 100 
:384: 502' 

128.859 1,506,278 1.517.982 
224,050 1,407,527 1,354,141 
232.200 1,392,000 1,390,800 

4,647 18 8,500 
3,987 2.295 
3.332 5.000 23,820 

193 3,011 20.010 
4.040 15,910 

100 4,925 21.942 

1.271 1,627 
800 
800 

1.986 
93 
100 

184,181 
173.373 
215.171 

9,676 
10.166 
10.115 

155.425 
191,400 
213.100 

149.167 
139.675 
154,400 

20,788 
18,344 
21,840 

52,629 
55,800 
60.400 

200 

2,050 
1.148 
2,173 

5,300 
6,600 
7,100 

1.721 
125 

40,414 

42,200 
41,493 

19.454 
20.531 
25,788 

1.335 
1.715 
1.995 

7.325 
12,694 
20.375 

5 
10 
25 

15.828 

23,590 
8.011 

1,900 
1.900 
2,000 

2,140 
1.070 

75.436 
42,607 
49,L69 

43,431 
46.460 
56.095 

1,800 

2.000 
2.450 

ia3.i~~ 
118.213 
110.233 

68,023 50,431 
51.946 47.985 
59.770 39.350 

36.631 
36,794 
54,100 

100.201 
74.659 
72.417 

22.432 
24,324 
29,410 

11,113 
11.900 
12.300 

4.750 
5 1000 
5 nnn 

3,710 
200 

8,784 
7,925 
14,365 

7,994 
7,739 
4.700 

133.699 1,510,578 1,548,119 351,268 223,184 7,550 61,589 8,660 . 17.733 122.807 251,778 50,431 175,127 20,488 
228,037 1,411,567 1,373.146 375.032 213,819 7,748 62,149 14.409 9,921 92.587 170.159 47,985 152.677 15,864 
235,632 1,401.925 1,437,362 438.486 236.640 9,273 67.988 22.370 25,615 107.564 170,003 39.350 173,227 19,065 

I/ Includes $60 million unobligated balance available t o  finance new program plan. 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1968 ESTIMATES 

JET PROPULSION LABORATORY 

The Jet Propulsion Laboratory (JPL) is a government-owned facility which 
is staffed aad managed by the California Institute of Technology under con- 
tract with NASA. The contract is administered by the NASA Pasadena OEfice, 
which is located at the laboratory, but is organizationally a part of NASA 
Headquarters. Both JPL and the NASA Pasadena Office are responsible to the 
Associate Administrator for Space Science and Applications. 

Personnel and other administrative-type costs asdociated with the {operation 
of JPL are funded under the Research and Development appropriation, except for 
the lease and purchase of administrative aircraft and passenger motor vehicles. 
These costs are included in the Headquarters Administrative Operations budget. 

MISSION : 

The Jet Propulsion Laboratory (JPL) is engaged in activities associated 
with the nation's program of space exploration. This work includes: 

1. Luna.r and deep space automated scientific missions. 

2. Project management of complete spacecraft systems. 

3. Tracking, data acquisition, data reduction and analysis required by 
1uaa.r and deep space flights. 

4. Advanced solid propellant and liquid propellant spacecraft engines. 

5. Advanced spacecraft guidance and control systems. 

6 .  Integration of advanced propulsion systems into spacecraft. 

Research and development programs represent a highly important aspect of 
the work. of JPL. 
support of flight projects. Advanced development and experimental engineering 
investigations are conceived and executed in the areas comprising space flight 
technology. 

Extensive research in the space sciences is coiiducted in 

JPL designs and tests flight systems including complete spacecraft and 
also provides technical direction to contractor organizations. Certain com- 
ponents and spacecraft elements are fabricated, assembled, and tested at JPL. 

Space fligbt operations include the control of flight missions and the 
collection anid evaluation of data. 
tion of data colllected by spacecraft, are accomplished through the facilities 

Spacecraft tracking, as well as acquisi- 
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of the Deep Space Network (DSN), with all commnicatians and control centered 
at the Space Flight Operations Facility at JPL. 

Some of the work at JPL is closely associated with other NASA facilities 
and projects. This is particularly true of worldwide tracking facilities of 
the Deep Space Network, which supports such projects as the Lunar Orbiter and 
Pioneer managed at the Langley and Ames Research Centers respectively, 

The Jet Propulsion Laboratory is located in Pasadena, California, 
approximately 20 miles from downtown fns  Angeles. 
located at Goldstone, California (tracking and data acquisition), Edwards 
Air Force Base in Muroc, California (solid propellant formulation and testing), 
and Table Mountain, California (open air testing and astronomy), 

Subsidiary facilities are 

At Pasadena, California,*the laboratory occupiee 171.7 acres of land, 
145.9 of which are owned by NASA ami 25.8 leased from the city of Pasadena 
and c-rcial sources. At Goldstone, California, facilities are located on 
40 acres of land occupied under permit from the Army. 
Base, Muroc, California, facilities are located on 600 acres of land occupied 
under permit from the Air Force. 
are located on 10.5 acres of land occupied under permit from the Forest 
Service of the Department of Agriculture. 
of June 30, 1966, was $126,612,000. 

At Edwards Air Force 

The Table Mountain, California, facilities 

The capital Investment value as 

SUMMARY OF RESOURCES REQUIREMENTS: 
(Dollars in Thousands) 

1968 - 1967 - 1966 - 
Authorized Permanent Positions, 
end of year........................... 

Administrative Type Cost................ 
4,400 4,650 4,650 

$63,647 $76,663 $81,355 
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FISCAL YEAR 1968 ESTIMATES 

CONSOLIDATED STA!CEMENT 

ON THE AERONAUTICS PROGRAM 

Even though the funding shown i n  the NASA Research and Development budget 
for  the Aeronautics program has increased i n  M 1968 by almost 100% over FY 
1967, t h e  pro,zriun shown does not t o t a l l y  r e f l e c t  the level  of e f f o r t  lieing con- 
ducted. The strong, in-house capabi l i ty  of NASA exemplified by major wind tun- 
nel  complexes, operational research a i r c r a f t  , and extensive f l i g h t  siciulation 
f a c i l i t i e s ,  (operated by government personnel, i s  being u t i l i zed  In tht! con- 
duct of an aggressive aeronautics support program. 
t o t a l  NASA aeronautics research e f f o r t ,  therefore,  must consider the Ibortion 
of the Administrative Operations appropriation which supports aeronautics 
projects.  In addition, the cost  of re la ted Construction of Facil.itie!$ 
projects  should be considered. In addition t o  the above funding, a consid- 
erable amount of work performed i n  other NASA Research and Technology 
a c t i v i t i e s  i s  of indirect  or potent ia l  benefit  t o  aeronautics. An estimate 
of t h i s  work is  shown below a s  "Other NASA Supporting Research arid Technology 
App 1 i c  ab le  t o  Aeronautic s 'I. 

The magnitude of the 

(Dollars i n  M i l l  Lons) 
1967 1968 - __.- 1966 - 

Research and development. .................. $41.5 $35 .!3 $66.8 
Construction of f a c i l i t i e s .  ................ .7 21 .o 3.2 .................. 49 .6 46.15 38.2 Administrative operations - - __.- 

Sub-Total........ ........................ 80.4 103.4 119.6 

Other  NASA supporting research and 
30.0 

_I_. 

30.0 -- technology applicable t o  aeronautics... . .  30.0 

Total . . . . . . . . . .  .......................... Q110,4 $133,4 $149 06. -. - 
Number of d i r ec t  personnel engaged i n  

aeronauticgi research and development 
effor t . . .  ................................ 1,775 2,06.5 2,147 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

SUPPORTING RESEARCH AND TECHNOLOGY 
(Thousands of d o l l a r s )  

F i s c a l  Year 
1966 

F i s c a l  Year 
1967 

Fiscal  Year 
1968 

OFFICE OF MANNED SPACE FLIGHT .... 331. 400 S27. 000 $32. 000 

Apollo supporting development .. 31. 400 27. 000 32. 000 

OFFICE OF SPACE SCIENCE AND 
APPLICATIONS ................... 369. 533 $67.980 $75.700 

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

Space app l i ca t ions  ............. 
Lunar and p lane tary  explora t ion  
Bioscience ..................... 
Launch vehic le  development ..... 
Launch vehic le  procurement ..... 

20. 594 
23. 000 
11. 100 
10. 839 
4. 000 ... 

19. 900 
20. 900 
11. 550 
11. 630 
4. 000 ... 

t9.900 
20. 900 
14. 300 
16. 600 

4. 000 
... 

OFFICE OF ADVANCED RESEARCH AND 
TECHNOLOGY ..................... 3193.278 $185.738 j218.500 

23. 500 
29. 000 
39. 200 
19. 501) 
16. 500 
38. 000 
18. 600 

Basic research ................. 
Space vehic le  systems .......... 
Elec t ronics  systems ............ 
Human f a c t o r  systems ........... 
Nuclear rocke ts  ................ 
Aeronautics .................... 
Space power and e l e c t r i c  pro- 

pulsion systems .............. 

Chemical propulsion ............ 

22. 000 
26. 450 
29. 848 
13. 000 
20. 644 
32 .  950 
10. 186 

21. 465 
26. 635 
31. 797 
14. 675 
16. 506 
30. 138 
9. 582 

38. 200 34. 940 34. 200 

OFFICE OF TRACKING AND DATA 
ACQUISITION .................... $13.800 $13. 800 $13. 800 

$308.011 GRAND TOTAL ...................... $294. 518 $340. 000 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Automatic Data Processing Equipment 

General Statement 

I 
The utiliza.t:ioln of  computers w i th in  NASA i s  increas ing ,  as i t  i s  w i t h  a l l  

o the r  agencies, of t h e  Federal  Government. 
as an essentia.1. t o o l  f o r  conduct of  our  research  and our  missions. A s  such, 
computer app l i ca t ions  are in t ima te ly  involved i n  a l l  a spec t s  of NASA's 
programs. 
NASA is  continuing to  expend an apprec iab le  por t ion  of  i t s  budget for  t h i s  
use. Our missions and programs are becoming more complex, and t h e  requi re -  
ments f o r  accurac:y and s i z e  of ca lcu la t ions  are g e t t i n g  even h igher ,  thus  
requi r ing  fast.c:r, l a rge r  computers. To manage such an  e f f o r t  on an agency- 
wide b a s i s  is (1 t:temendous t a s k  and one t h a t  must be approached with caut ion 
i n  order  riot t:o i n h i b i t  t h e  app l i ca t ion  of  t hese  devices.  It i s  necessary 
to give some cs:pl.anation of t he  techniques NASA uses t o  manage t h i s  growing 
program, follcwecl by information on requirements,  c o s t s  and management 
planning. 

I n  NASA, computers are used p r i m a r i l y  

A s  one of  t h e  l a r g e r  u se r s  o f  computers i n  t h e  Federal  Government, 

Figure 1 il.llus:trates the  approach t h a t  we have taken i n  managin,g AD€ 

The Han'dbook 
resourcesI  I n  J u l y  of  1965, new management procedures f o r  automatic da t a  
processing equitpnient were issued as NASA Handbook 2410.1. 
s p e l l s  out: the  p o l i c i e s  and r e s p o n s i b i l i t i e s  f o r  ADP management down t o  t h e  
center  l eve l ,  a long with t h e  r epor t ing  and con t ro l s  t h a t  are appl ied  a t  a l l  
levels .  
provides docunient:ation on requirements,  equipment ac t ions ,  personnel s t a t i s t i c s ,  
f a c i l i t i e s ,  and f u t u r e  trends.  This repor t  provides a l l  l eve l s  of management 
with necessary kriowledge of ADP resources  and a l s o  furn ishes  a blueprinit f o r  
f u t u r e  ac t ion .  Chapter 3 g ives  procedures f o r  a formalized acqu i s i t i on  
document t h a t  :is prepared on a l l  equipment ac t ions .  This document includes 
the  feasibi1i t :y  s t u d i e s  required by BOB, t he  procurement methods, the  imple- 
mentation schedu1.e~ and cos t s ,  and i s  the  formal management document fclr 
approval t o  acqui re  ADP equipment. 
s p e c i f i e s  guide1:Lnes f o r  s e l e c t i o n ,  a c q u i s i t i o n  and u t i l i z a t i o n  of autcmatic  
da ta  proccissinjg equipment i n  NASA. This sec t ion  lists the  var ious  reviews 
of  u t i l i z a t i o n  t h a t  a r e  made, emphasizes t h e  need f o r  competit ion i n  pxocuri.ng 
computers, and s p e c i f i e e  t h e  r epor t ing  t h a t  i s  made by the  Centers. 

The srnnual planning r epor t ,  descr ibed i n  Chapter 2 of t he  Handbook, 

F ina l ly ,  Chapter 4 of t he  Handbook 

The respons:tbj . l i t ies as ou t l ined  i n  t h e  Handbook are r e f l e c t e d  i n  Flgure 2. 
The Off ice  of  the  Administrator has the  f i n a l  r e s p o n s i b i l i t y  f o r  pol icy 
and approval o €  Automatic Data Processing Equipment (ADPE) plans. The 
Off ice  of Tracking and Data Acquisi t ion (OTDA) has  the  r e s p o n s i b i l i t y  for 
reconmending ADP plans,  coordinat ing requirements from the  var ious i n s t i t u -  
t i o n a l  o f f i c e s ,  reviewing and coordinat ing ADP u t i l i z a t i o n ,  and cooper2 t i n g  
with o the r  agcmcies. The i n s t i t u t i o n a l  o f f i c e s ,  as the  r egu la r  l i n e  menagement:, 
have the  r e s p o n s i b i l i t y  of reviewing and approvfng ADP requirements frcim 
t h e i r  Centers :, budgeting f o r  approved ADP plans and, of course,  managirilg 
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their ADP resources. The field installations have responsibilities for 
determining their requirements, acquiring approved equipment, establishing 
local control procedures for utilization, and preparing and submitting 
reports as specified. 

In preparing these procedures, it was recognized that computers are being 
The main use has been in the major computa- 

This use is concerned with control of 

utilized in many different ways. 
tional facilities of NASA Centers. However, computers are being used 
increasingly for other purposes. 
physical systems, which has only become economical as equipment costs have 
been reduced. 
process control computers, and the automatic checkout computers. 
management procedures were divided into two major categories. 

Some examples are the real time telemetry processing computers, 
Accordingly, 

Figure 3 is an explanation of these categories. Category A covers the 
commonly known, general purpose computational facilities that include the 
large centralized facilities within NASA. 
the Category B, or special purpose uses of computers which are an integral 
control element of an overall system and cannot easily be utilized by any 
other user. For Category A equipments, the objective is to get optimum 
utilization and this is where major management effort is concentrated. There- 
fore, the Category A equipment is centrally managed and acquisitions require 
approval at the Administrator's level. 
cannot be separated from the overall systems in which they are insta'lled, 
the level of documentation and reporting that is necessary for Category A is 
not required. This equipment is categorized at the OTDA level, but after 
categorization action, all management, including procurement, is the respon- 
sibility of the program offices. However, the Category B inventory must be 
reported in the Annual Plan each year and OTDA must be notified if there is 
a change in use of the equipment so that categorization can be reconsidered. 

The right side of Figure 3 lists 

For Category B, where equipments 

In order to break down our requirements into meaningful use types, five 
areas have been identified in the Category A equipments and six within the 
Category B as shown in Figure 4. For Category A, these are: (a) mission 
control, which includes not only the active mission control centers but 
also the mission analysis that supports these centers; (b) the scientific 
and engineering area, which includes all the research calculations, engineer- 
ing computations and detailed analysis of scientific data; (c) the data 
reduction area which includes the processing necessary to get data into a 
usable form for the experimenter but does not include the detailed analysis 
which is included in the scientific and engineering area; (d) the administra- 
tive arehwhich covers both business data processing and engineering support 
data processing, such as master configuration lists for our large systems; 
and finally (e) the simulation areawhich covers that part of digital data 
processing that actually replaces analog simulation functions. Simulation 
of entire networks for mission control purposes has been included in the 
mission control figures. On the Category B side, the requirements are listed 
by major overall systems in which computers are utilized. These include the 
tracking networks, the automatic checkout function, mission control support, 
test data acquisition systems and communications processors. 
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As shown albove, t he  management of  Category A and B computers differr : ;  
considerably. Therefore,  i t  is necessary t o  d iscuss  t h e i r  requirements! 
separately.  
f a c i l i t i e s  i n  NASA and t h e  l a rge r  share  of cos t s ,  these  w i l l  be discussied 
f i r s t .  

Since Category A equipments represent  t h e  genera l  purpose 

d\I)P Requirements 

Catenorv Q 

Figure 5 slnows the  o v e r a l l  Category A requirements f o r  FY 1965-68, tiroken 
down i n t o  the  various app l i ca t ion  a reas  t h a t  w e r e  explained previously,  
FY 1965 and 1,966 are a c t u a l  f i gu res  while FY 1967 and 1968 are pro jec t ions .  
The f igu res  a r e  ,given as percentages of  t he  1965 workload. The cha r t s  g ive  
an apprec ia t ion  lof t h e  growth i n  workload t h a t  has  been encountered during 
t h i s  period. It can be seen t h a t  NASA's requirements f o r  ADP are begixming 
t o  i n d i c a t e  a slowdown i n  rate of  increase.  Pr imari ly ,  t h i s  slowdown (:an be 
a t t r i b u t e d  t o  the  a c t u a l  program o r i en ted  func t ions  near ing operational.  
readiness.  
t o  acqui re  a cap<abi l i ty  f o r  Gemini, Apollo, and the  Deep Space projectr; .  
However, with the  completion of Gemini and expected completion of  t h e  !;urveyor 
and Or ib te r  p ro jec t s ,  1968 mission con t ro l  requirements are expected t o  l e v e l  
o f f .  Although da ta  reduct ion requirements have increased,  improvementti i n  
equipment and techniques permit g r e a t e r  amounts of  da ta  t o  be handled :for a 
given per iod of computer u t i l i z a t i o n .  As a r e s u l t  computer u t i l i z a t i o r i  f o r  
da ta  reduct ion is l eve l ing  o f f .  

Flor example, mission con t ro l  had a very rap id  buildup i n  order  

The only major increase  i n  our requirements f o r  1968 is  f o r  s c i e n t i f i c  
and engineering ca lcu la t ions .  
these  f a c t o r s  : 

This increase  i n  workload i s  a t t r i b u t a b l e  to  

1. Increasing knowledge of t he  techniques f o r  mathematical ana lysir:  and 
computation. 

2. Increasing experience of t he  s c i e n t i f i c  community i n  the  use of ADP. 

3. A l a rge  amount of  s c i e n t i f i c  data a v a i l a b l e  f o r  a n a l y s i s  and por:sible 
app l i ca t ion  t o  f u t u r e  programs. 

4. The formulation of h ighly  complex mathematical models f o r  design, 
research,  s imulat ion,  e t c .  

5. The increased c a p a b i l i t y  of  t he  newer machines t o  process very large 
mathematical ca l cu la t ions ,  thus opening many f i e l d s  f o r  research not  f c a s i b l e  
before. 
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The use of computers for simulation is increasing but at the present time 
is primarily involved with combinations Qf analog and digital computers. 
NASA feels, however, that digital computers will be utilized more and more 
in place of analog computers and is sponsoring some research in this effort. 
In the business applications area, NASA is experiencing a constant steady 
growth and will continue to do so for some time. It is becoming increasingly 
important to our managers to have proper management information techniques 
available for their use. In addition, the increased complexity of our 
spacecraft and vehicles has imposed a heavy workload for configuration control. 

Catenorv B 

Figure 6 shows the computer requirements for the Category B uses within 
NASA. These are broken out into the various application areas, as explained 
earlier. It must be mentioned here that the scale for this chart is in 
dollars. We have found it impossible to assign capacity as a measure, since 
these computers are totally imbedded in the implementation systems. 
evident that we are indeed slowing down in application of computers for 
these types of uses. This is occasioned by the nearly complete implementation 
of many of our instrumentation facilities. In FY 1968 our tracking networks 
will be heavily operational and there will be few additional requirements 
that must be met, although there may be some capacity increases by addition 
of peripherals and/or memory to existing computers. 
except for test data acquisition and the miscellaneous category will be opera- 
tional by 1968 so that major expansions will not be required. This does not 
mean that there will not be many new applications but the overall dollar 
cost will be small since the majority of the computers utilized for Category 
B are small computers with a low cost. 

It is 

In fact, all the systems 

Overall ADP Funding 

Automatic Data Processing Equiprnent (ADPE) is such an integral part of 
NASA's mission that it is found in all elements of our projects and operations. 
Because of this, ADPE costs are being funded from all three sources of appro- 
priations in NASA. 
reference purposes (in thousands): 

A one line summary of total hardware costs is shewn for 

FY 1966 FY 1962 FY 1968 

ADPE Costa..................... $80,570 $79,7 17 $73,902 

In Figures 7, 8, and 9 these same costs are shown first by appropriations, 
second by category, and finally by lease, purchase and maintenace. As shown, 
although there are variations within appropriations, overall costs are tending 
to remain fairly stable over the three years with small declines in FY 1967 
and FY 1968. It should be noted that the rise in maintenance costs is caused 
by our growing capital investment in computers. In our capital investment 
program, we have phase-funded major procurements through the A0 appropriation 
by exercising options in subsequent years as the equipment becomes available. 

SA 12 
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This means thiat for  subsequent years w e  w i l l  have continuing investments 
i n  th i rd  gentxalsion systems. 

The requirements for  ADP i n  NASA have been discussed and the growtkl 
p ic ture  was t3hOIlsn by Figures 5 and 6. 
s tead i ly  increased we now have trends showing leveling off  i n  1968. FikSA 
believes tha t  accommodating the large increase i n  ADP requirements shclwn on 
Figures .5 and 6 without d ra s t i c  changes i n  overa l l  ADPE costs  is a mailor 
accomplishment ;and the  following factors  enabled us t o  achieve t h i s  success : 

Although our requirements have 

1. The ltirg(2 procurements i n  FY 1965. 

2. The tnpscaved cost-per-computation r a t i o  of the newer ADP systems. 

3. Centralization of major computational f a c i l i t i e s  a t  the Field (:enters, 
thus eliminating many computers with low economic payoff. 

4. Better management a t  the Field Centers tha t  results i n  higher t t t i l i z a -  
t ion  of our capabi l i t ies .  

5.  Increase,d sharing of both equipment and software. 

. 
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MANAGEMENT PROCEDURES FOR ADP EQUIPMENT 
(NHB 2410.11 

INCLUDES: 

CHAPTER 1. POLICY AND RESPONSIBILITY 

CHAPTER 2. ANNUAL ADP PLANNING DOCUMENT 

CHAPTER 3. EQUIPMENT ACQUIS IT ION PLANS 

CHAPTER 4. SELECTION, ACQUISITION, AND 
UT I LI ZAT I ON GU I DELI NES 

FIGURE 1 



NASA AUTOMATIC DATA PROCESSING (ADP) 
RESPONSIBILITIES 

e OFF i CE OF ADM I N I STRATOR 0 POLICY & FINAL APPROVAL OF P L A N S  

RECOMMEND AGENCY-WIDE ANNUAL PLAN 
0 COORDl NATE REQUIREMENTS 

OFFICE OF TRACKING & 
DATA A C Q U I S I T I O N  

e 
0 REVIEW AND EVALUATE ADP UTILIZATION 
0 COOPERATION WITH OTHER AGENCIES 

~ 

I NST ITUT I ONAL AND 
PROGRAM D I RECTORS 

e 
0 REVIEW AND APPROVE REQUIREMENTS 
0 BUDGET FOR APPROVED PLANS 

MANAGE THEIR ADP RESOURCES 

FIELD INSTALLATIONS 0 DETERMINE REQUIREMENTS 
0 ACQUIRE APPROVED EQUIPMENT 
0 ESTABLISH LOCAL UTILIZATION CONTROL 

0 PREPARE AND SUBMIT SPECIFIED REPORTS 
PROCEDURES 

(UTILIZATDN, ACQUiSiTiON, uiwG3i ~ i - n  
r i - r i n k  I IUY/ I\ 

FIGURE 2 



A D P E  MSANAGEMENT C A T E G O R I E S  

C A T E G O R Y  A C A T E G O R Y  B 

G E N E R A L  P U R P O S E  S P E C I A L  P U R P O S E  

STAND ALONE SYSTEM INTEGRATED INTO SYSTEM 

OPEN USAGE 0 DED I CATED TO SPEC I F I  C SYSTEM 

GENERAL PURPOSE PER I PHERALS 

CLOSELY CONTROLLED PRODUCTION 

0 H I G H  USAGE RATES 

CENTRALLY MANAGED 

SPECIAL PROJECT INTERFACE REQUIREMENTS 

USAGE DEPENDENT ON SYSTEM USAGE 

PROJECT MANAGED 

FIGURE 3 
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FIGURE 5 

PERCENT INCREASE , 
TYPE OF USE 
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FIGURE 9 
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NATIONAL AERONAUTICS A N D  SPACE ACMINISTRATION 

Summary o f  Automatic Data P r o c e s s i n g  Requirements 

FY 1966 - FY 1968 

(In Thousands of D o l l a r s )  

A m e s  Research C e n t e r  
Elec t roni .cs  &!search C e n t e r  
F 1 i g h t  Resear'c: h C e n t e r  
Goddard Space! F l . igh t  Center  
He a dquar  t:e r s 
Jet  Propul  s i cm Labora tory  
Kennedy Space C e n t e r  
Langley Re s e a r c h  Center  
L e w i s  Research Center  
Manne d Space c:%aft C e n t e r  
Marsha l l  Spacx? F l i g h t  C e n t e r  
Space Nuclear  P r o p u l s i o n  O f f i c e  
Wallops S t a t i o n  

T o t a l  

FY 1966 

2,961 
45  

28 1 
15,377 

278 
8,200 
5,209 
8,388 
2,552 

25 , 782 
10,734 

168 
59 5 

50,570 

Fy 1967 

4,000 
43 6 
107 

19,312 
203 

12,725 

6,435 
278 

23,064 
10,230 

3 60 
487 

79,717 

2,080 

FY 1968 

:3,448 
1,998 

371 

159 
10,548 

1,045 

206 
16,169 

9,808 
3 60 
202 

- 73.902, 

7- 

18,094 

8,494 

--. 

-- 
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NATIONAL AERONAUTICS AM, SPACE ADMINISTRATION 

Analysis of Automatic Data Processing Equipment 

FY 1966 - Sumnary (Categories A & B) 

(In Thousands of Dollars) 

Purchase Lease 

pesearch and Develomnent 

Ames Research Center 
Electronics Research Center 
Flight Research Center 
Goddard Space Flight Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraft Center 
Marshall Space Flight Center 
Space Nuclear Propulsion Office 
Wallops Station 

Total, R&D 

B b i  nistrative m e r  at ions 

Ames Research Center 
Electronics Research Center 
Flight Research Center 
Goddard Space Flight Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraft Center 
Marshall Space Flight Center 
Space Nuclear Propulsion Office 
Wallops Station 

Total, A0 

340 

16 1 
7,534 

4,848 
136 

--- 
..-- 
--- --- 

6,815 
1, 136 

509 
--- 

21.479 

874 
27 
2 

16 1 
165 

1 
5,460 
2,163 
403 
33 

-0- 

--- --- 

62 

3 
16 

2,751 
385 
27 

13 , 123 
168 

--- 

--- 
5 a 247 

--I 

21,782 

1,575 
15 
72 

5,160 
90 

947 
2 , 849 
32 1 

4,974 
3 , 898 

63 

19 , 964 

--- 

--- 

mintenance 

2.147 

31 
3 . 23 

114 
23 --- 

e-- 

52 
68 
288 
396 

23 

1,021 

--- 

Total 

48 1 

184 
8,734 

8,200 
58 1 
27 

20,117 
6,407 

168 
509 

--- 
-I- 

I-. 

45.408 

2,480 
45 
97 

5 , 435 
278 
-.-- 

948 
8,361 
2,552 
5,665 
4,327 

86 
30,274 

I 
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FY 1966 Suune.ry (Categories A & B) Cont'd 

purchase Lease Eta intenance To ta l  

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

Ames Reseatrch~ Center 
Elec t roni  <:ti Re search Center 
F l igh t  Research Center 
Goddard Spice F l igh t  Center 
Headquart c!rs 
Jet Propu 11 13 i on  Laboratory 
Kennedy Spcacc? Center 
Langley Resecirch Center 
Lewis Research Center 
Manned Spacecraft  Center 
Marshall Space F l igh t  Center 
Space Nuc'Lear Propulsion Off ice  
Wallops Sitation 

Total, CoF 

SUMMARY A LL A P m P J  o s  

Ames Research Center 
Elec t ronics  Research Center 
F l igh t  Research Center 
Goddard Space F l igh t  Center 
Headquarters 
Jet Propulsion Laboratory 
Kelhnedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spaxecraft  Center 
Marshall Space F l igh t  Center 
Space Nuc ].ear Propulsion Off ice  
Wallops Sitat i on  

Tot:al 

-0- --- .-- 
1,208 

--0 

-0.. 

3,680 
0-0 .-- --- --- 
-0- --- 

4 , 888 

1,214 
27 

163 
8 , 903 

165 
4 , 848 
3,817 
5,460 
2,163 

1,169 
7,218 

--- 
509 

-0. 

1,637 
15 
75 

5,176 
90 

2,751 
1 , 332 
2,876 

32 1 
18,097 
9,145 

168 
63 

35.65641.746 

e-. 

--- 

1 l o  
3 

43 
1,298 

23 
601 
60 
52 
68 

46 7 
420 
0.- 

23 

3.168 

--- 
-I- 

4 :, 888 

2 ,,961 
45 

28 1 
15,377 

278 

5,209 
8,388 

8 ,200  

2,552 
25,782 
10,734 

168 
,195 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis of Automatic Data Processing Equipment 

FY 1967 - Sumnary (Categories A & B) 

(In Thousands of Dollars) 

purchase Lease Bi ntenance Total 

Research and Develoment 

Ames Research Center 
Electronics Research Center 
Flight Research Center 
Goddard Space Flight Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraft Center 
Marshall Space Flight Center 
Space Nuclear Propulsion Office 
Wallops Station 

Total, R&D 

Administrative OPerations 

Ames Research Center 
Electronics Research Center 
Flight Research Center 
Goddard Space Flight Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraft Center 
Marshall Space Flight Center 
Space Nuclear Propulsion Office 
Wallops Station 

Total, A 0  

2,196 
165 

11,077 

5,972 

260 

o m -  

--- 
-eo 

--- 
2,150 

o-- 

0.0 

369 
22,189 

107 

48 
16 

5,762 
45 0 
152 

15,798 
5,878 
36 0 
11 

28,582 

--- 

1 536 
236 --- 

5 s 987 
175 

1,330 
2,603 
184 

4,397 
3 , 864 

30 
20,342 

o-- 

-0- 

107 

36 
1,997 

.-e 

--- 
99 1 
300 
2 
3 

232 
58 

77 
--- 

3,803 

1,539 

2,410 
165 
84 

13,090 --- 
12 725 

750 
4 14 

3 
18,180 
5 , 936 
36 0 
3 
54,574 

1,590 
27 1 
23 

6,222 
203 --- 

1,330 
5,661 
275 

4,884 
4,294 

30 
24,783 

m - 0  
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FY 1967 Stmnnai:y (Categories  A & B) Cont'd 

Purchase 

Construct  i on  ofFaci li t ies 

Ames Researc'h Center 
E lec t ron ic s  Res ear ch Center 
F l i g h t  Research Center 
Goddard Space :Flight Center 
Headquarter s 
J e t  Propuls ion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Research Center  
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center 
Space Nuclear Propuls ion O f f i c e  
Wallops S t a t i o n  

Tota l ,  CoF' 

SUMMARY ALL AImOPRIATIONS 

Ames Research Center 
Elec t ronics  Research Center 
F l i g h t  Research Center 
Goddarcl Space F l i g h t  Center 
Headquarter t : 
Jet Propuls ion Laboratory 
Kennedy Space Center 
Langley Research Center 
L e w i s  Kesesu:ch Center  
Manned Spacecraf t  Center 
Marsha '1 1 Space F l i g h t  Center 
Space Muc lear Propuls ion Off ice 
Wallops Sti l t  i o n  

Tota I 

Lease 

e-- --- 
--e --- --- 
-e- --- --- --- --- --- 
e-- --- - 
--- 

1,643 
2 36 

48 
6 , 003 

175 

1,780 
2,755 

184 
20,195 

360 
41 

5,762 

9 742 

48,924 

m i n t e n a n c e  

16 1 

55 
2,232 

28 
99 1 
300 
225 

94 
7 19 
46 0 

--- 

--- 
77 

5.342 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis of Automatic Data Processing Equ ipen t  

FY 1968 - Swnary  (Categories A & B) 

( In  Thousands of Dollars) 

pur cha s e Lease 

&search and Deve l o m e n t  

Ames Research Center 
Elec t ronics  Research Center 
F l igh t  Research Center 
Goddard Space F l igh t  Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraft  Center 
Marshall Space F l igh t  Center 
Space Nuclear Propulsion Off ice  
Wallops S ta t ion  

Total ,  R 6 9  

Administrative Operation% 

Ames Research Center 
Electronics Research Center 
F l igh t  Research Center 
Goddard Space F l ight  Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Research Center 
Manned Spacecraft Center 
Marshall Space F l igh t  Center 
Space Nuclear Propulsion Office 
Wallops S ta t ion  

Total ,  A 0  

15 , 194 

38 

56 
16 

6,221 
2 14 
152 

10,940 
5,450 

36 0 
80 

23,527 

-..- 
-00 

0 - I  

1,744 
9.08 

7,282 
131 

1,342 
3,300 

77 
4,337 
3,855 

40 

23,016 

--- 

-0-  

--- 

win tenance  

160 

41  
2,844 

1,189 
441 

13 
12 

132 
75 

82 

-00 

-e..) 

00-  

- 
4 y 989 

56 
45 
19 

344 
28 .-- .-- 

402 
117 
46 0 
402 --- 
-00 

1,873 

Tota l  

1,648 
400 
347 

10 , 468 

10,548 
2,703 

165 
12 

11,372 
5,525 

36 0 

m - 0  

162 
43,710 

1 , 800 

24 
7,626 

159 

1 , 598 

00-  

1 a 342 
8,329 

194 
4,797 
4,283 

40 

30,192 

0.0 
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FY 1968 Sununary (Categories  A & 8)  Cont'd 

Construct ion & F a c i l i t i e s  

Ames Research Center 
E lec t ron ic s  Research Center 
F l i g h t  Resea r ch  Center  
Goddard Space F l i g h t  Center 
Headquarters, 
Jet  Propuls ion Laboratory 
Kennedy Spa.c:e Center 
Langley Research Center 
Lewis Resee,i:ch Center 
Manned Spacxxraf t Center 
Marshal l  Sptrce F l i g h t  Center 
Space Nuclcmr Propuls ion O f f i c e  
Wa 1 lopu S t a t  i o n  

Tot a 1 , ColP 

SUMMAR Y ALL &@JlOPRIATI ONS 

Ames Research Center 
E l e c  t r a n i  cs Research Center 
F l i g h t  Research Center 
Goddard Sp,ace F l i g h t  Center 
Headquarters 
Jet Propuls ion Labosatory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center 
Space Nuclear Propuls ion O f f i c e  
Wallops Startion 

Total 

Purchase Fla in tenance  Total 
0 

-0-  

1,450 
1,045 
255 

7,608 

3, 138 
2,048 
4,627 

300 
26 

-0- 

--- --- 

. .o 
0 .- 
0 I- - .)- . .- - -0 - -- --- 
I -.. --- 
-e- .. -- - -- -- 
.I -- 

3 , 4.48 
1 , 998 
:I7 1 

18 , 094 
'I! 5 9 

10 , ii48 
4,045 
8 , 

,206 
16,169 
9 , I308 
36 0 
202 -- 

&U 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis of Automatic Data Processing Equipment 

FY 1966 Category A (General Purpose Use) 

(In Thousands of Dollars) 

Research and Development 

Ames Research Center 
Electronics Research Center 
Flight Research Center 
Goddard Space Flight Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraft Center 
Marshall Space Flight Center 
Space Nuclear Propulsion Office 
Wallops Station 

Total, R6Q 

Administrative Operations 

Ames Research Center 
Electronics Research Center 
Flight Research Center 
Goddard Space Flight Center 
Headquarters 
J e t  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
L e w i s  Research Center 
Manned Spacecraft Center 
Marshall Space Flight Center 
Space Nuclear Propulsion Office 
Wallops Station 

Total, A0 

Purchase 

--- 
--- 
--- 
59 

161 
136 

--- 

--- 
e- -  

13 
1,136 

334 

1,839 

--- 

874 
27 

2 
161 
165 

1 
5,460 
2,163 

403 
33 --- 

- - e  

19,629 

1,575 
15 
72 

4,502 
90 

947 
2,849 

321 
4,974 
3,898 

63 

--- 

- - -  

9,289 19,306 

Maintenance 

31 
3 

23 
86 
23 --- --- 
52 
68 

288 
396 

23 

993 

--- 
- 

Total 

59 - -- 
- - -  
363 

3,204 
58 1 

27 

11,348 
6,175 

168 
334 

22,259 

--- 

2,480 
45 
97 

278 

948 
8,361 
2,552 
5,665 
4,327 

86 

29,588 

4,749 

--- 

--- 
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FY 1966 Category A (General Purpose Use) Cont'd 

Purchase Lease Maintenance Total. 

Constructiotrof F a c i l i t i e s  

knes Research Center 
E1ectronic:s Ib search Center 
F 1 igh t Research Center 
Goddard Space Flight Center 
Headquartt!ics 
Jet Propu1.s ion Laboratory 
Kennedy Space Center 
Langley Ebsetrrch Center 
Lewis Reseinrch Center 
Manned Spncecraf t Center 
Marshall !Space Flight Center 
Space Nuc:Lea:r Propulsion Off i ce  
Wallops S t a t  Lon 

Total, CoF 

SUMMARY ALL ,hpIPROPRIATIONS 

Ames Rese,arclh Center 
Electronics Research Center 
Fl ight  Research Center 
Goddard Space Fl ight  Center 
Headquarters 
J e t  Propulsion Laboratory 
Kennedy Space Center 
Langley Re search Center 
L e w i s  Research Center 
Manned Spaicecraft Center 
Marshall Space Flight Center 
Space Nuclear Propulsion Off ice  
Wallops S t:at ion 

Tota I. 

3,680 

8 74 
27 

2 
220 
165 
161 

3,817 
5,460 
2,163 

416 
1 , 169 

334 
--- 

1,628 
15 
72 

4 , 502 
90 

2,641 
1,332 
2,876 

321 
16,309 
8,918 

168 
63 

3 7 
3 

i! 3 
390 

;!3 
40 2 
0 0 
li2 
68 

288 
41 5 

23 
- .- - 

_I- 

1 784 &= 14,808 38,935 

3,680 

2 , 53'3 
4.5 
9 '7 

5 , 1 1 :i! 
278 

3 , 204 
5 , 20,9 
8 , 38'8 
2 , 552 

17,013 
10 , 502 

168 
420 

I__.- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis  of Automatic Data Processing Equipment 

FY 1967 Category A (General Purpose Use) 

( I n  Thousands of Dollars) 

Purchase Lease 

Besearch and Development 

Ames Research Center 5 1  
Elec t ronics  Research Center -0- 

F l i g h t  Research Center --- 
Goddard Space F l i g h t  Center 897 
Headquarters --- 
Jet Propuls ion Laboratory 380 
Kennedy Space Center 0-0 

Langley Research Center --- 
Lewis  Research Center --- 
Manned Spacecraf t  Center o-- 

Marshall  Space F l i g h t  Center --- 
Space Nuclear Propulsion Of f i ce  --- 
Wallops S t a t i o n  59 

10 --- 
e-- 

0-0 

-0- 

5,162 
450 
152 

12,973 
5,606 

360 
11 

--- 

Total ,  R&D 1,387 24,724 

Adminis t ra t ive ODerations 

Ames Research Center 
Elec t ronics  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
Jet  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Research Center 
Manned Spacecraf t  Center 
Marshall  Space F l i g h t  Center 
Space Nuclear Propulsion Of f i ce  
Wallops S t a t i o n  

1,536 
236 

5,363 
175 

1,330 
2,603 

184 

3,864 

-0- 

--- 

4,397 

30 
-0- 

T o t a l ,  A0 2,902 19,718 

@a i n  t enanc e 

1,512 

T o t a l  

75 --- --- 
1,251 

6,056 
750 
152 

12,973 
5,658 

3 60 

--- 

--- 

145 
27,420 

1,590 
271 

23 
5,571 

2 03 

1,330 
5,661 

275 
4,884 
4,294 

30 

--- 

--. 

24,132 
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FY 1967 Category A (General Purpose Use) Cont'd 

Purc hase gease Pa in t  enance 

Construct ioi&& F a c i l i t i e s  

A m e s  Kesea:ech Center 
Elec t ronics  Research Center 
F 1 igh t R e  ti ea I: ch Center 
Goddard Spcce F l i g h t  Center 
Headquar t e c s 
J e t  Propu'L sion Laboratory 
Kennedy Space Center 
Langley Reseinrch Center 
L e w i s  Rese.arch Center 
Manned Spincecraf t Center 
Marshall Space F l i g h t  Center 
Space Nuclear Propulsion Off ice  
Wallops S t a t  ion 

'Total, CoF 

Ames Research Center 
Elec t ronics  Research Center 
F l igh t  Research Center 
Goddard Space F l igh t  Center 
Headquarters 
Jet  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Research Center 
Manned Spacecraft  Center 
M a r s h a l l  Space F l i g h t  Center 
Space Nuc ].ear Propulsion Off i c e  
Wallops Stat ion  

Tota I. 

59 

1,546 
236 

5,363 
175 

5,162 
1,780 
2,755 

184 
17,370 
. 9,470 

3 60 
4 1  

-0- 

4.28944.442 

19 
562 

28 
5 14 
300 
223 
91 

48 7 
454 

75 

2.821 

1 ,665 
,271 
23 

6,J322 
203 

6,1156 
2 ,080 
5,1313 

275 

9 ,I352 
3 60 

17,1357 

-EL 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis  of Automatic Data Process ing  Equipment 

FY 1968 Category A (General Purpose U s e )  

( In  Thousands of Dol lars )  

Pure hase Lease )la i n  tenance Total 

&!- 

Ames Research Center 
E lec t ron ic s  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
Je t  Propuls ion Laboratory 
Kennedy Space Center 
Langley Research Center 
L e w i s  Research Center 
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center 
Space Nuclear Propuls ion  Of f i ce  
Wallops S t a t i o n  

o m -  --- 
-e- --- 

5,642 
2 14 
152 

9,352 
5,174 

3 60 
80 

--- 

16 
-I- --- 

3,412 

6,137 
2,703 

152 

9,352 
5,237 

3 60 
160 

--- 

T o t a l ,  R&D 5,048 20,974 1,507 27,529 

Administrative ODerations 

Ames  Research Center 
E lec t ron ic s  Research Center 
F l i g h t  Research Center  
Goddard Space F l i g h t  Center 
Headquarters 
Jet  Propuls ion Laboratory 
Kennedy Space Center 
Langley Research Center 
L e w i s  Research Center 
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center 
Space Nuclear Propuls ion Of f i ce  
Wallops S t a t i o n  

645 
5 

-0- 

1,744 
9 08 

6,830 
13 1 

1 , 342 
3,300 

77 
4,337 
3,855 

40 

--- 

--- 

56 
45 
19 

3 16 
28 --- 

402 
1 1 7  
460 
402 

1,800 
1,598 

24 
7 , 146 

159 

1,342 
8,329 

194 
4,797 
4,283 

40 

-I- 

--- 

T o t a l ,  A 0  5,303 22,564 1,845 29,712 

SA 34 



FY 1968 Catel:ory A (General Purpose U s e )  Cont'd 

C o n s t r u c t i o n p f  Faci l i t ies  

A m e s  Research Center 
Elec t ronics  Research Center 
F 1 ight  Res e a r  ch Center 
Goddard Space F l igh t  Center 
Headquart e cs 
Jet Propulsion Laboratory 
Kennedy Spqace Center 
Langley Research Center 
L e w i s  Research Center 
Manned Spacecraft  Center 
Marshall Space F l igh t  Center 
Space Nuclear Propulsion Off ice  
Wallops S t a t i o n  

purchase Lease 

Ames Research Center 
Electronics Research Center 
F l igh t  Research Center 
Goddard Space F l igh t  Center 
Hea dqua r t e 1'6 
Jet Propu 1 s i o n  Laboratory 
Kennedy Spa.ce Center 
Langley Research Center  
Lewis  Research Center 
Manned Spa c:ec r a f t  Center 
Marsha 11 Space F l igh t  Center 
Space NucI.ear Propulsion Off ice 
Wallops S ta t ion  

Tota 1. 

1 , 744 
908 

6 , 830 
13 1 

5,642 
1,556 
3,452 

77 
13,689 
9 , 029 

3 60 
120 

--- 

10.351 43.538 

mint enance 

72 
45 
19 

7 28 
28 

495 
44 1 
402 
117 
460 
465 

80 
--- 

3.35.2 

1,816 
1,5'J8 

24 
10,558 

159 
6,137 
4,065 
8,481 

194 
14,149 
9,520 

3 60 
200 --- 

zL241 _I_- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis  of Automatic Data Processing Equipment 

FY 1966 Category B (Special  Purpose Use) 

( I n  Thousands of Dollars) 

purchase 

Research and D e v e l o D m  

Ames Research Center 340 
E l e c  t ron i  cs R e s  ear ch Center -0.. 

F l i g h t  Research Center 161 
Goddard Space F l i g h t  Center 7,475 
Headquarters -..- 
Jet  Propulsion Laboratory 4,687 
Kennedy Space Center -0- 

Langley Research Center -0- 

Lewis  Research Center 0.0 

Manned Spacecraf t  Center 6,802 
Marshall  Space F l i g h t  Center -.- 
Space Nuclear Propulsion Of f i ce  -0- 

Wallops S t a t i o n  175 
Tota l ,  R&D 19,640 

Adminis t ra t ive OPerations 

Ames Research Center 
Elec t ronics  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
Jet  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraf t  Center 
Marshall  Space F l i g h t  Center 
Space Nuclear Propuls ion Of f i ce  
Wallops S t a t i o n  

Total ,  A 0  -0- 

Lease Baintenance Total 

2 , 153 1,356 

-0-  

28 

175 
23,149 

~- 

68 6 
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FY 1966 Category B (Special  Purpose Use) Cont'd 

Purchase Lease Ma intenance Totti 1 

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

Ames Research Center 
Elec t ronics  Rlesearch Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
Jet  Propuls ion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraf t  Center 
Marshall  Space F l igh t  Center 
Space Nuclear Propulsion Of f i ce  
Wallops S t a t i o n  

--e 

T o t a l ,  CoF 1,208 

SUMMARY A U  P#PRO~TT.ONS 

Ames Research, Center 340 
E lec t ronicx; P.esear ch Center 
Flight: Research Center 161 
Goddard SFGICB F l i g h t  Center 8 683 
Headquartcxs -9- 

Jet  P~:opul.:;ion Laboratory 4 687 
Kennedy Spc t !  Center -9- 

Langley Research Center -0- 

L e w i s  Research Center 
Manned Spacecraf t  Center 6,802 
Marsha11 Space F l i g h t  Center 

-9- 

-9.. 

-0- 

Space Nuc:Laar Propulsion Off ice  -9- 

Wa 1 lops 135 S t i a t  i on  

'rota'l 20.848 2 -811 1.384 

1,2808 

25 .(.I43 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis of Automatic  Data Processing Equipment 

FY 1967 Category B (Special  Purpose Use) 

(In Thousands of Dollars) 

purchase 

Besearch and D e V e l O D m e n t  

Ames Research Center 
Elec t ronics  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
J e t  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraf t  Center  
Marshall  Space F l igh t  Center 
Space Nuclear Propulsion Of f i ce  
Wallops S t a t i o n  

To ta l ,  R&D 20,802 

Adminis t ra t ive Operations 

Ames Research Center 
Elec t ronics  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
Jet Propuls ion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Research Center 
Manned Spacecraf t  Center 
Marshall  Space F l i g h t  Center 
Space Nuclear Propulsion Off ice  
Wallops S t a t i o n  

To ta l ,  A 0  0-0  

Wintenance  

93 

36 
1,643 

477 

2 
3 

232 
6 

2 

2,494 

e-- 

e-.. 

--. 

27 

- 

65 1 
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FY 1967 C a t e ~ o r y  B (Special  Purpose Use) Cont'd 

purchase 

Construct i oqo:E F a c i l i t i e s  

A m e s  Research Center 
Elec t ronics  Research Center 
F 1 igh e R e s  ear  ch Center 
Goddard Space F l i g h t  Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy S!pace Center 
Langley Rese4arch Center 
Lewis Research Center 
Manned Spacecraf t  Center 
Marshall  :Space F l igh t  Center 
Space Nuclear Propulsion Off ice  
Wallops S t a t i o n  

Total, coF 3 60 

Ames Rese,arch Center 
Elec t ronics  Research Center 
F 1 igh t Research Center 
Goddard Space F l i g h t  C e n t e r  
Headquarters 
J e t  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Research Center 
Manned Spacecraf t  Center 
Marshall  Space F l igh t  Center 
Space Nuclear Propulsion Off ice  
Wallops S t a t i o n  

Total  

2,145 
165 

10,180 

5,592 

620 

2,150 

--- 
.I- 

-e- 

--- --- 
310 

21.162 4.482 - 

plaintenance 

SA 39 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis of Automatic Data Processing Equipment 

FY 1968 Category B (Special  Purpose Use) 

( I n  Thousands of Dol la rs )  

purchase Lease Maintenance To ta l  

Research and DeveloDment 

Ames Research Center 
Elec t ronics  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
J e t  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Research Center 
Manned Spacecraf t  Center 
Marshall  Space F l i g h t  Center 
Space Nuclear Propulsion Off ice  
Wallops S t a t i o n  

1,450 
400 
250 

4,608 

3,138 
00- 

--- 
I-- 

000 

300 
0-0 

Total,  R&D 10,146 

Adminis t r a t i v e  ODerat iom 

Ames Research Center 
Elec t ronics  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
Jet Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Research Center 
Manned Spacecraf t  Center 
Marshall Space F l i g h t  Center 
Space Nuclear Propulsion Of f i ce  
Wallops S t a t i o n  

Total, A 0  0.0 

2,553 

144 

41  
2,432 

694 

13 
12 

132 
12 

2 

0.0 

-00 

0-0 

3,482 

452 28 

1,632 
400 
347 

7,056 

4,411 

13 
12 

288 

2 

-00 

-0- 

2 a 020 

--o 

16,181 

480 
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FY 1968 Category B (Special  Purpose Use) Cont'd 

Purchase 

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

Ames Researc:h Center 
Elec t ronics  Research Center 
F 1 igh t Res ea! i:ch Center 
Goddard Spacx: F l igh t  Center 
Headquarter E, 
J e t  P r o p  1s ion Laboratory 
Kennedy Spacx: Center 
Langley Researc:h Center 
Lewis Research Center 
Manned Spacwralf t Center 
Marshall. Spaice F l igh t  Center 
Space Nuc1ea.i- E'ropulsion Off ice  
Wallops S ta t  ion 

Tot:al, (:OF 0-0 

Ames Researc:h Center 1,450 
E l e c  t r oriics Re search Center 400 
F 1 igh t Res eaii: ch Cent e r 250 
Goddard Spacx: F l i g h t  Center 4,608 
Headquarter E; --- 
J e t  Propulsion Laboratory 3,138 
Kennedy Spacx: Center --- 
Langley Resez1rc:h Center --- 
L e w i s  Research Center 0-- 

Manned Spacec:ra!ft Center 300 
Mars ha 1 I. Spa1 (:e F 1 igh t 
Space Nuclea.1: r'ropulsion Off ice  0.- 

Wa 1 lops S t a t  ion 

Center --- 
--- 

To t:a 1 10.146 3.005 

Maintenance 

144 

41 
2,460 

694 

13 
12 

13 2 
12 

2 

3.519 

-". 
--. 
--. 

..-. 

- 

--- 

1,632 
400 
347 

7 , 536 --- 
4,411 

13 
1 2  

--- 

2,020 
288 

2 

- 16.661 

.-- 

-- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Inventory o f Compute r s 

EXPLANATORY NOTE 

Th i s  y e a r ' s  t a b u l a t i o n s  of  computer i n v e n t o r i e s  as of  6/30/66 and 6130167 
r e f l e c t  t o t a l s  somewhat h ighe r  than  those  shown i n  las t  y e a r ' s  submission 
f o r  t hese  da t e s .  Di f fe rences  are accounted f o r  p r i m a r i l y  by t h e  fol lowing 
f a c t o r s :  (1) In t h e  prev ious  submission a d i r e c t  coupled system con ta in ing  
more than  one computer w a s  counted as a s i n g l e  computing system; t h i s  y e a r ,  
t o  a s s u r e  t h a t  a l l  main frames a r e  r e f l e c t e d  i n  the  inventory ,  each in-  
d i v i d u a l  computer i s  counted r e g a r d l e s s  of  i t s  p o s i t i o n  i n  a l a r g e r  system. 
( 2 )  Excluded from t h e  inventory  last  year  were a number o f  small computers 
used e x c l u s i v e l y  f o r  checking o u t  s p a c e c r a f t  systems a t  c o n t r a c t o r  opera ted  
f a c i l i t i e s .  These computers have been i d e n t i f i e d  and are inc luded  i n  t h i s  
submission. 

DEF INIT  IONS 

Large r e f e r s  t o  computers c o s t i n g  $1,500,001 o r  more, 

Medium $450,001 t o  $1,500,000, 

Small $450,000 o r  less. 

Purchase r e f e r s  t o  equipment t h a t  i s  owned, 

Lease t o  equipment l ea sed  and 

denotes  a combination of components, some owned, some l eased .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
baencv Summary 

Category A (General PurPosel 

Leas e 
6/30/66 Purchase 

P'I'L 
Total 

6/  30/6 7 Purchase 
Leas e 
€'I L 

Total 

6 / 3 O/ 68 E'tir c ha s e 
Ikas e 
E'/' L 

Total 

Cateporv B (;&cia1 Purpose) 

1.eas.e 
6/30/66 E'urc:hase 

E'I'L 
Total 

6 /30/6 7 1'iirc:has e 
I.eas; e 
E'I'L 

Tcita 1 

6 / 3 O/ 6 8 Pur c:has e 
I.c?as;e 
1'1' L 

Total 

Summary (Categories A and Bl 
6 / 30/ 6 6 Pur chase 

1.eas e 
P,'L 

Tots 1 

6 / 30/ 6 7 Purchase 
1~3as; e 
I?,'L 

Total 

6/30/68 I?urchase 
],ease 
l?!L 

Tota 1 

Larne 
7 

22 - 21 
50 

11 
20 
a 
56 

13 
19 
- 24 
56 

--- --- 
2 

5 

--- 
1 

2 
4 

--- 
1 

2 
4 

7 
22 
- 26 
55 

11 
2 1  
- 28 
60 

13 
20 
- 27 
60 

Hedium 
7 

25 
9. 
41 

5 
18 
- 10 
33 

5 
8 
8 

2 1  
- 

8 
1 
- 10 
19 

11 
3 
- 11 
25 

16 
2 

11 
29 
- 

15 
26 

60 

16 
2 1  
2 1  
58 

2 1  
10 

50 

- 19 

- 

Le 

Small 
20 
56 
2 
85 

20 
60 
I 10 
90 

19 
47 
1. 
7 3  

335 
11 
10 

356 

402 
13 - 10 

42 5 

4 14 
10 
10 

434 

- 

- 

355 
67 
19 
44 1 

422 
73 
20 

5 15 

433 
57 - 17 

507 

- 

T O t t S l  
3 I!, 

10 3 
2% 
17 15 

315 
9 13 

17l9 

37 
7 IC 
2% 
15 0 

AIL 

34 3 
1 2  

2 5  
38 0 

413 
1 7  

-- 24  
45 4 

43 0 
13 
24  

46 7 
-- 

377 
115 
64 

556 

44 9 
115 
3 2  
633 

46 7 

-- 

a 7  
32. 
617 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of a p u t e r s  
Ames Research Center 
Moffet t  F i e ld ,  Ca l i f .  

Larne 
1 

Small 
3 
8 

11 
--- - 

Category A ( General Purpose) 

Lease 
6/30/66 Purchase 

P/ L 
To ta l  

- 
1 

6/30/67 Purchase 
Lease 
P1 L 

Total 

4 
8 

6 
9 

15 
--- - - 

12 

4 
8 --- 

1 
1 --- 

6/30/68 Purchase 
Leas e 
P/L 

Total 
Category B (Special  Purpose). 

Lease 
6/30/66 Purchase 

P/ L 
Total 

6 
11 

2 12 

6 
1 --- 

17 

7 
1 

- 
7 

6/30/67 Purchase 
Lease 
P/L 

Total 

5 
1 

6 
--- - 

8 
1 

10 
1 

e-- 

15 
1 --- 

6/30/68 Purchase 
Lease 
P/L 

Total 
Sumnary (Categories A and B) 

11 16 

12 
10 

6/30/66 

6/30/67 

6/30/68 

Purchase 
Lease 
P/ L 

T o t a l  

9 
9 

18 
--- - - 

1 

Purchase 
Lease 
P/ L 

Total 

Purchase 
Lease 
P/ L 

T o t a l  

1 --- 
e-- - 

1 

14 
10 

1 
1 --- 
2 8 23 

SA 44 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
E lec t ron ic s  Research Centez 

CambridPe. Ma 58.  

Category A (Gene- Lame Medium 
6 / 30/6 6' Pur chas e --- 

Lea.se 
P/I# 

Total 

6/  30167 Pu.rchas e 
L e a s e  
P/ I, 

T o t a l  

6 / 30/68; Puxchase 
L e a s  e 
P/ 1. 

Tota l  2 2 

Category B (Slriecial Purpose1 
6/30/66 Pu.rchase --- --- Lease 

P/ I' 
Tota l  

1 6/30/67 Purchase 
Lease 
P/ I. 

Tota l  

6/30/68 Puu*chase 
LE!€lS t? 

PI I, 
Tot a 1 

Summary ICatqmies A and BL. 
6/30/66 Ptu-ch~ase 

Lr!ZLS€! 

PI'], 
To ta l  

--- e-- - 
1 

1 

1 2 

6/ 30/6ir Prurchase 
L€!ase 
PI' 1; 

Tota l  
61 30/68 Pui:chase 

Least! 
P/'L 

Tot:a 1 

1 
1 

1 
1 --- --e - 

2 
2 
2 

- 
2 

1 3 
2 

- 
1 

- 
4 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End o f  Year Inventory of Computers 
F l i g h t  Research Centel; 

Edwards AFB. Calif. 

Category A (General Purpose) 

Lease 
6/30 /66  Purchase 

P/L 
Total 

6/30/67 Purchase 
Leas e 
P/ L 

Total 

6130168 Purchase 
Lease 
P/ L 

T o t a l  

1 

1 2 

Category B ( Spec ia l  Purpose) 

Lease 
6/30 /66  Purchase 

P/L 
T o t a l  

Pur chas e 
Lease 

6 I 30/ 6 7 

P/ L 
Total 

6/30 /68  Purchase 
Lease 
P/L 

T o t a l  

4 
1 

- 
5 5 

Sumnary ( Categories A and B) 
6130166 

6130167 

6 /30 /68  

Pur chase 
Lease 
PI  L 

T o t a l  

4 --- 
--e - 

4 

Purchase 
Lease 
P/L 

Total 

1 

--- 
4 
1 --- 

5 
1 --- 

1 5 6 

Purchase 
Lease 
P/ L 

Total 

1 1 4 
1 

6 
1 

7 
--- - - 

1 
- 

1 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Goddard Space F l igh t  Center 

Greenbel t ,  Md. 

Category A (General PurPose) 

Lease 
6/30/66 Purchase 

P/L 
To ta l  

6/30/67 Purchase 
Leas e 
P/ L 

Tota l  

6/30/68 Purchase 
Leas e 
P/ L 

T o t a l  

w r v  B (SPecial  P u r w s e )  

Leas e 
6/30/66 Purchase 

P/ J. 
Toea 1 

6/30/67 Purchase 
Leas e 
P/L 

'I'cltal 

6/30/68 Purchase 
Lea €;e 
P/I, 

Tots 1 

arv (Catenca.es A and B) 
6 / 30/ 66 Pur <:ha. s e 

Lease 
P/1. 

1:c)ta.l 

6/30/6 7 Purchase 
Lease 
P/I, 

73) t a 1 
6/30/68 Purchalse 

Lease  
P/ 1, 

Tot €1 1 

Sma 1 1 --- 
6 
6 

12  
- 
--- 

l o  
6 

16 
- 
--- 
11 

14 
3 

20 
5 

2 
30 

28 
5 

5 
38 

29 
2 

5 
36 

20 
11 
11 
42 

28 
15 
11 
54 
29 
13 
8 

50 

- 

- 

- 

24 
5 

12 
41  

32 
5 

12 
49 

35 
2 

12 
49 

-I_ 

-- 

-- 

24 
13 
-22 

67 

32 
18 

.A 
81 
35 
13 
.a 
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NATIONAL 

Bnd 

AERONAUTICS AND SPACE ADMINISTRATION 

of Year Inventory of Computers 
Goddard Space F l i g h t  Center 
Jnstitute for Space Studies 

New York. N.X. 

Catenorv A (General Puroose) 

Lease 
6/30/66 Purchase 

P/L 
Total 

6 / 30/ 67 

6/30/68 

Purchase 
Lease 
P/L 

Total 

Pur chase 
Lease 
P/L 

Total 

Larne - Smal l  Total 

? 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
wddaxd Space Flight Center 

Trackinn Stations 

l&SL&!l aa,Ub Tot a 11. 
80 80 --- Cateaory B (Special Purposd h4us 6 1301616 Pi1 rcliase -..- 

6/30/67 

6130168 

Lease 
P,/ L 

Total 

Piurclnase 
Leasse 
P/L  

Total 

Purcihase 
Leas e 
P / L  

Total 95 
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NATIONAL 

End 

AERONAUTICS AND SPACE ADMINISTRATION 

of Year Inventory of Computers 
Goddard SPace F l i n h t  Center 

Other Locations 

Category B l Special Purpose) 

Lease 
6130166 Purchase 

PI L 
Total 

6130167 

6130168 

Purchase 
Lease 
PIL 

Total 

Purchase 
Lease 
PIL 

Total 

Toeal 
14 

1 

14 
1 

-0. 

15 
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NATIONAL 

End 

AERONAUTICS AND SPACE ADMINISTRATION 

of Year Inventory of Computers 
NASA Headquarters 
Washington, D. C. 

Category A ((&era1 Purpose) Larne Nedium Small 
6 / 3 0 / 6 6  

6 / 30/6 7 

6 / 3 0 / 6 8  

Pur chase 
Ideas e 
I?,'L 

Total 

J'rir chas e 
1,eas e 
1?!L 

Total 

I?urchase 
Ilea s i  e 
I? /L 

Total 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year I n v e n t o r y  of Compueers 
Jet P r o p u l s i o n  L a b o r a t o r y  

Pasadena. C a l i f .  

Catenorv A (Ge n e r a l  Purpose)  

Lease 
6/30/66 Purchase 

P/L 
T o t a l  

6/30/67 Purchase 
Lease 
P/L 

T o t a l  

6/30/68 Purchase 
Lease 
P/L 

T o t a l  

Catenorv  B ( SPecial Purpose1  
6/30/66 Purchase --- --e 

Lease --- --- 
P/L 

T o t a l  

6/30/67 Purchase 
Lease 
P/L 

T o t a l  

6/30/68 Purchase 
Lease 
P/L 

T o t a l  

Summary (Categories A and B) 
6/30/66 Purchase --- --- 

Lease 3 2 
2 

Tota 1 8 4 
P/ L 5 - 

6/30/67 Purchase 
Lewe 
P/L 

T o t a l  

6/30/68 Purchase 
Lease 
P/ L 

T o t a l  

--- 
3 
7 
10 

3 
4 

2 
10 

3 
3 3 

--- 
7 

10 
- 4 

10 
- 

2 
9 
1 

12 

3 
9 
1 

13 

- 

- 

22 --- 
3 
25 

27 
1 

3 
31 
27 
2 
3 
32 

25 
7 
3 
35 

29 
10 
4 

43 
- 
30 
11 
4 

45 
- 

Total 
3 
12 
7 
22 

2 
14 
10 
26 

3 
14 

- 

10 
27 
- 

3 
25 

30 
3 
4 
37 
- 

30 
3 

f, 
38 

25 
12 
10 
47 
- 

32 
17 
- 14 
63 

33 
17 
3 
65 
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6/30 /66  

6 /30/67 

6 /30 /68  

NATIONAL 

End 

AERONAUTICS AND SPACE ADMINISTRATION 

of Year Inventory of Computers 
Jet Propulsion Laboratorv 

Qackinn Stations 

Category B (SEcial  Purpose) Lame Medium aau& 
34 --- Purc'hase --- 

Lease 
P/L  

Total 

Pur c:ha se 
Leas e 
PIL 

Total 

Purdhase 
Leas e 
R/L  

To ta  1 

rot a 
34 

2 
42 
- 

2 
43 
- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Camputers 
Kennedy Space Center.  NASA 
Kennedy Space Cent era  Fla, 

B e d i m  --- Catenorv A (Ge n e r a l  Purpose) Lame 
6/30/66 Purchase 1 

5 

Total 1 5 

Lease --- --- --- P/L - - 

Total 
4 
5 

9 

5 
4 

6/30/67 Purchase 
Lease 
P/ L 

To ta l  

6/30/68 Purchase 
Lease 
P/L 

Total 

3 

3 

3 --- 
-I- - 
3 

Catenory B ( Spec ia l  Purvose) 
6 / 30/66 Purchase -0" 

Lease --- 
P/L - 

Total --- 19 19  

6/30/67 Purchase 
Lease 
P/L 

To ta l  

28 

- 
28 

- 
28 

28 6/30/68 Purchase --- 
P/ L - 
Lease --- 

Tota l  --- --- 

Summary (Categories A and B) 
6/30/66 

6 / 30/67 

6/30/68 

Purchase 
Lease 
P/L 

To ta l  

22 --- 
-e- 

23 
5 

28 
--- - 

1 5 22 

Purchase 
Lease 
P/ L 

T o t a l  

31 33 
4 

37 
o-- - 

Purchase 
Lease 
P/L 

To ta l  31 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year I n v e n t o r y  of Computers 
Langley Research Center 

Hampton, Va.  
Category A (General Purpose)  Large Medium Small  
6/30/66 Pu rcliase --- 1 1 

t(-,RSd? 3 1 2 
P /  L - - 

Total 3 2 3 
--- --- - --- 

6/30/67 Purchase 
tease 
PIL 

Total 

6 / 30/6 8 Purc'hase 
Lease 
P/L 

T o t a l  

1 
2 

1 
8 
- - 

3 
5 
2 

1 
1 

2 
--- - 1 

8 
- 

Category B ( S E c i a l  Purpose)  

Lease 
6/30/66 Purchase  

P/ L 
T o t a l  

6/30/6 7 Purchase 
L,e a88 

P /'L 
T o t a l  

6/30/68 Purchase 
Lease 
PI'L 

T o t a l  

Suunnar Catcwmies A and B) 
'*urc:hase 

I,#!ane 
E'I'L 

T o t a l  
6/30/67 I 'urchase 

IL? a Lie 
PIL 

T o t a l  

I'urc: h a s e  
Lease 

6 / 30 / 68 

I? ,/L 
T o t a l  

- 
1 
6 --- 

- - e  - 
6 
6 --- 

- - e  - 
6 --- 

3 
6 --- 

1 
1 --- --a - 
2 

- 
3 
2 

9 
1 0  
3 

1 
1 

1 
3 
3 

- 1 
14 
- - 

2 

1 
1 

11 
2 

1 
4 
- 1 

14 
- - 

8 
- 

2 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Lewis Research Center 

Cleveland, Ghio 

Small 
3 

Medium 
2 

Category A (General Purpose) 

Lease 
6/30/66 Purchase 

P/L 
Total 

6/30/67 Purchase 
Lease 
P/L 

Total 

6/30/68 Purchase 
Lease 
P/L 

Total 

Category B (Special Purpose) 

Lease 
6/30/66 Purchase 

P/L 
Total 

6/30/67 Purchase 
Lease 
P/L 

Total 
6/30/68 Purchase 

Lease 
P/L 

Total 

Summary (Categories A and B) 

Lease 
6/30/66 Purchase 

P/L 
Total 

6/30/67 Purchase 
Lease 
P/L 

Total 
6/30/68 Purchase 

Lease 
P/L 

Total 

1 1 
- 

3 

1 3 
1 --- 

2 1 4 
3 
1 

2 

- 
1 

2 

- 
2 

3 
1 --- 

6 
2 

- e -  

l 2 
1 --- - 

1 
2 

4 
5 
1 

6 
--- - 

5, 
1 

- 
2 

- 
9 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year I n v e n t o r y  of Computers 

Manned S p a c e c r a f t  C e n t e r  

Category A (General Purpose)  

Lease 
6/30/66 Purchase 

P I  L 
T o t a l  

6/30/67 Purchase 
Lease 
P /'L 

T o t a l  

6/30 /68  Purchase 
Lease 
P/L 

To, ta l  

Category B (SEc ia l  Purpose) 
6/30/66 Purchase 

Lease 
P /'L 

T o t a l  

6/30/67 Purchase 
Lease 
P /'L 

T o t a l  

6/30 /68  Purchase 
Lease 
P/'L 

T o t a l  

Sumnary (Catseries A and B) 
6/30/66 Purchase 

L,eas,e 
P/'L 

Taltal 
6/30/67 Purchase 

L,eas,e 
P /'L 

T o t a l  
6/30 /68  Purchase 

L*:ase 
P/'L 

T o t a l  

Houston, Texas 

Large 
4 
11 
1 

16 

4 
8 
1 
13 
4 
9 
1 

14 

- 

- 

- 

--- --- 
5 
5 

1 
3 
4 

- 
--- 
- 
--- 
1 
3 
4 

4 
11 
6 
21 
4 
9 
4 

1 7  
4 

10 
4 
18 

- 

- 

- 

- 

T o t a l  
5 

24 
3 

32 

5 
12 

3 
20 

5 
13 
3 

21 

52 
4 
6 

62 

62 
6 
4 

7 2  

65 
6 
3 
74 

57 
28 

9 
94 
67 
18 

7 
92 
70 
19 
6 

95 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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NATIONAL AERONAUTICS AND SPACE MMWISTRATION 

End of Year Inventory of Computers 

Marshall Space F l i g h t  Center 
Huntsville, Alabama 

Category A (General Purpose) 

Lease 
6/30/66 Purchase 

P/L 
Total 

6/30/67 Purchase 
Lease 
P/L 

Total 

6/30/68 Purchase 
Lease 
P/L 

Total 

Category B (Special Purpose) 
6/30/66 Purchase 

Lease 
P/L 

Total 

6/30/6 7 Purchase 
Lease 
P/L 

Total 

6/30/68 Purchase 
Lease 
P/L 

Total 

Summary (Categories A and BL 
6/30/66 Purchase 

Lease 
P/L 

Total 
6/30/67 Purchase 

Lease 
P/L 

Total 

6/30/68 Purchase 
Lease 
P/L 

Total 

Small 
6 

1 7  
3 

26 

6 
20 
3 

29 

4 
8 
3 

15 

- 

- 

- 

81 --- --- 
81 

85 --- --- - 
85 

85 --- --- - 
85 

87 
1 7  
3 

107 
91 
20 
3 

114 

89 
8 
3 

100 

- 

- 

- 

Total 
6 

26 

39 

6' 
30 

7 
43 

- 7 (  

4 
11 
3 

18 
- 

81 

2 
83 

85 

2 
87 

85 

2 
87 

87 
26 
9 

91 
30 

9 
130 

89 
11 
5 

105 

--- - 
--- 
- 
--- 
- 

- 
172 

- 

- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
End of Year Inventory of Computers 

Barshall SDace Flinh t Center 
vichoud Assembly Fac i l i ty  

yew Orleans. La. 
Category A (<;ca!ral Purpose) 
6 /30/66 Pwccha se  

LtZi3 s a? 
P ,I!L 

‘rota 1 
6 /30 /6 7 Purchase 

Lea s le 
P /L 

Total 
6/30/68 Purchase 

Lease 
P / L  

Total 
Catenorv B ( S m c i a l  PurDosel 

I,ea s e 
l? r’L 

6/30/66 Purchase 

Total 
6 /30 /67 1’orc:hase 

Lea ti e 
I’ ,IL 

Total 
6 /30 / 68 I ?u r  chas e 

1iea is e 
I? /L 

Total 

Summary (CateP;lories A and B1 

Lease 
6/30/66 Purchase 

P /L 
Total 

6/30/67 Purchase 
Lea se 
E’ /Ll 

Total 
6 /30 / 68 I’uxchas e 

Lease 
I’ /I, 

’Iiotal 

U&ab 

2 

1 
9 

12 
1 

10 
2 
13 
1 
7 
2 

10 

3 
1 

4 
3 

- 

- 

- -0  - 

..-- --- - 
3 
3 

I - - -  --- - 
3 

4 
10 
2 
16 
4 

10 
2 

16 
4 
7 
2 

19 

- 

- 

-. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 

SDace Nucl ear Pr ODulsion O f f  i c e  

Jackass Flats.  N e  vada 

Caterrorv A (Gener a1 PurD ose) Larne Medium 
6130166 

6130167 

6 130 1 68 

Pur chase 
Lease 
P IL 

Total 

Purchase 
Lea 8 e 
P /I, 

Tota 1 

Purchase 
Leas e 
P IL  

Total ..-- 

..I.- 

1 
-0.. 

1 

1 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year I n v e n t o r y  of Computers 
W a l l O D s  S t  a t  i o n  

W a l l O D s  I s l a n d .  V a .  

Medium ..-- Total --. CatePorv A (Gem:ral PurDose), 
6 /30 /66 Purchase 

L€!4lS€! 
P / I l  

".Cot:al 

6/30/6;7 Pui:chase 
Lt:;isa 
P i'la 

:rota 1 
6/30/68 Pu:echa se 

LWS6t 
P h L  

' rota 1 
Catenorv B ( !h=;ial P u r p o s e 1  
6/30/66 Purchase 

Least. 
P ,I'L 

'rota 1 
6/30/67 Purchase 

Le36 e 
P I L  

'rota 1 
6/30/ 68 Piurclna se 

Leas le 
P / L  

T o t a l  
Surmnarv (Cal;g&opies A and B) 

-.- 
L 

1 
..b 

1 ..-- 
1 
1 

.- 

--- --- 
I 

1 

--- 

-eo 

.1 
1 

2 
m - 0  

3 

6/30/66 

6/30/67 

6/30/68 

Pur c'ha s e 
Lease 
P /L 
Total 

Pu 1: c ha s e 
Lease 
P /L  

Total 

Pu r chase  
Lease 
P I'L 

Total  

3 
3 --- 

--e 

3 

SA 61. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

@fES RESEARCH CENTER 

FY 1966 E u w  FY 1968 

Comuuter Cost (In thousands of dollars).: 

Purchase................................ 1,214 2,196 1,450 

Maintenance............................. 110 - 16 1 215 
Total................................. 2.961 4.ooo 9,448 

 lease.......................^^.......... 1,637 1,643 1,782 

Number of Computers (End of Year): 

Purchased...................,........... 12 14 21 
12 Leased.................................. - 10 - 10 

Total.................................. 22 24 33 
- 

Bmber of Personnel: 

Civil 65 64 68 
Contracting Firm........................ 59 73 90 

Contra ctor Identification, 

flame of Finn Service Perf ormed 

Computer Science Corp. 

Massey Temporary Services 
Computer Usage Corp. 
Electronic Associates, Inc. 
Honeywe 11 , Inc . 
IBM 
Scientific Data Systems 
Aero, Inc. 
Informatics 

Scientific Prograranning and Analysis; 
Administrative Applications 

Programming and Operation 
Computer Operators 
Maintenance 
Maintenance 
Maintenance and Programming 
Maintenance 
Programing 
Programing 

Progr amni ng 
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@lES RESEARCH CENTEB 

ARC u t i l i z e s  ADP equipment fo r  wind tunnel test da ta  reduction and ana lys i s ,  
fo r  s c i e n t i f i c  ,and engineering s tud ie s ,  and f o r  adminis t ra t ive  appl ica t ions .  
New ADP requirements r e s u l t  from new and advanced t h e o r e t i c a l  s t u d i e s  i n  Space 
Vehicle Systems, Electronics Systems, Aeronautics, and Bioscience. Tile 
IBM 7094/40 DCS, including four remote access 1440 u n i t s ,  provides sullport 
for most of t h e  S c i e n t i f i c  and Engineering requirements. 
is used for reduction of experimental data from Bioscience and o the r  research 
labs ,  data from wind tunnel work, and da ta  from Pioneer, OGO, and AIM1I’. This 
system is  i n d i r e c t l y  connected on-line with several of t h e  wind t.unneLs t o  
provide quick look during test runs as w e l l  as improved e f f i c i ency  foal: bulk- 
da ta  reductian; in addi t ion ,  t h e  H 800 i s  shared by t h e  U. s. Naval A i r  S ta t ion .  
Administrative support a c t i v i t i e s  u t i l i z e  t h e  IBM 1401 system and t h e  7094 

The H 800/200 system 

DCS System. 

Data reduc:ti.on requirements r e f l e c t  a 10 t o  12% increase  i n  FY 1967 r e s u l t i n g  
from reactiwtti.on of s eve ra l  wind tunnel test f a c i l i t i e s ,  and from requirements 
of f l i g h t  p ro jec t s  including Pioneer, B i o s a t e l l i t e  and OSO. Additional increases  
will r e s u l t  as t he  Bioscience program progresses, and as add i t iona l  eKperimenta1 
work i n  the  area of sonic-boom phenomena is undertaken. 
fo r  Scic?ntifjLc and Engineering computation r e s u l t  from research s tudies  i n  
Aeronautics ,, ELectronics Systems, Space Vehicle S t ruc ture  Analysis, and Bio- 
science., The t:wo major computer systems a t  Ames are scheduled t o  be improved 
and expanded t o  provide add i t iona l  on-line computing and da ta  acqu i s i t i on  
capab i l i t y ,  tncluding on-line data processing f o r  two wind tunnels running 
simultaneous lyu 

Increased requirements 

The da ta  reduction workload w i l l  continue t o  increase  gradually as improved 
and more soplhioticated da ta  co l l ec t ion  techniques are developed. 
r e l a t e d  t o  iaeronautics w i l l  be extended to inc lude  more advanced techniques 
and i s  expected t o  work e x i s t i n g  ADP systems t o  t h e i r  limits. 

Research 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

ELECTRONICS RESEARCH CENTES 

Camput er Co st (In t housands of dollarsl: 

Purchase................................. 
Lease.................................... 
Maintenance.............................. 

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

Number of Cornput ers (End of Yearl: 

Purchased............................... 
Leased.................................. 
Total................................. 

plumber of Personnel: 

FY 1966 

27 
15 
2 
!& 

Civil Service........................... 9 
Contracting F i n n . . . . . . . . . . . . . . . . . . . . . . . .  11 

Contractor Identification 

h e  of Finn Service Performed 

Wolf R&D, Inc. 
Cmputer Applications, Inc. 
Research Calculations, Inc. 

Numerical Analysis 
Programming 
Programming 

200 
236 

1 
1 
2 
- 

21 
37 

1,045 
9 08 
3 
1.998 

3 
2 
5 
- 

27 
76 



ELECTRONICS RESJURCH CENTER 

FY 1966 

ERC organizes  and manages a program of bas ic  and appl ied  space e l e c t r o n i c s  

AIiP app l i ca t ions  are d i r ec t ed  pr imar i ly  t o  the  so lu t ion  of a broad 
research as we11 as providing a f o c a l  po in t  f o r  na t iona l  space el .ectronics 
research. 
range of s c i e n t i f i c  and engineering problems t y p i c a l  of those encountered i n  
e l ec t ron ic s  guidance and r e l i a b i l i t y  s t u d i e s ,  such as t r a j e c t o r y  a n a l y s i s ,  
power s p e c t r a l  a n a l y s i s ,  and l a rge  mat r ix  invers ion  problems. EKC allso 
r equ i r e s  ADP equipment f o r  support  of  ex tens ive  program management. Later 
development is expected t o  inc lude  s imulat ion,  r equ i r ing  hybrid taquipnent 
configurat ions.  During FY 1966 ERC u t i l i z e d  f a c i l i t i e s  of o the r  government 
agencies  i n  the area, comnercial f a c i l i t i e s ,  and some remote time-shared 
serv ices .  

FY 1967 

Requirements; f o r  S c i e n t i f i c  and Engineering type processing continue, and 
data reduct ion requirements are increas ing  as t h e  var ious research l a b s  pro- 
gress  in expctrimental t e s t i n g  phases. The growing v a r i e t y  of requireiments 
f o r  ADP equi.]mmt!nt a t  ERC r e s u l t s  i n  a need f o r  complex l a rge  s c a l e  equipment. 
Some scienti :Eic app l i ca t ions  r equ i r e  equipment with very l a rge  word s i z e  and 
l a rge  bulk nim~)ry.  Present  requirements w i l l  continue t o  be m e t  on a va r i e ty  
of systems in t h e  Boston a rea  inc luding  some computer t i m e  on very l a rge  and 
complex systcmms. 

FY 1968 

An a n a l y s i s  of curren t  and expected f u t u r e  requirements i n d i c a t e s  a need 
for a high degree of f l e x i b i l i t y  i n  t h e  design of t h e  Center 's  computing 
f a c i l i t y .  
equipment and icemote access  devices located i n  t h e  var ious labs  throughout thre 
Center. There w i l l  a lso be a cont inuing need f o r  a very l a rge  and ccimplex 
cent ra  1 proc es:sing f aci  li t y  . 

The need f o r  a modular design app l i e s  p a r t i c u l a r l y  t o  t he  per iphera l  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

FLIGHT RESEARCH CENTER 

ComD uter Cost (In thousands of dollarsl: 

Purchase.............................. 
Lease...............................*.. 
Maintenance............................ 

Total............................,... 

Number of Computers (End of Year)-: 

Purchased............................., 
Leased................................. 
Total................................ 

Nmber of Personnel: 

Civil Service.......................... 
Contracting F i . r m . . . . . . . . . . . . . . . . . . . . . . .  

Contractor Identification 

Name of Firm 

General Electric 

Telecomputing Services, Inc. 
IBM 

163 
75 

43 
281 - 

5 

19 
9 

Service Performed 

4 
48 

5 
1 
6 
- 

19 
12 

255 
56 

6 
1 
7 
- 

19 
14 

Computer Operations, Key Punching, 
Data Preparation, and Maintenance 

Biomedical Programing and Analysis 
Ma in t enance 
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FLIGHT RE SEARCH CENTER 

FY 1966 

FRC u t i l i z e s  ,ADP equipment f o r  genera l  ae ronau t i ca l  research  programs i n  
conjunction with t e s t i n g  phases of t h e  L i f t i n g  Body program, X - 1 5  Ramjcr t  
Propulsion, X-15 Delta Wing, Supersonic Transport ,  and Hypersonic Resewch 
Aircraf t .  The a i rbo rne  in s t runen ta t ion  systems of f l i g h t  research  veh:l.cles, 
as w e l l  as ground based test  f a c i l i t i e s ,  are being converted to  incorpcwate 
improved da ta  c o l l e c t i o n  methods ; and l a rge  q u a n t i t i e s  of  bio1ogic:al diita come 
from monitoring p i l o t  r eac t ion  during f l i g h t .  
grams are being developed to  e f f i c i e n t l y  u t i l i z e  these  increased volumci?s of  
data. New requirements include provis ions f o r  automatic e d i t  of l a rge  volumes 
of da ta ,  more d e t a i l e d  ana lys i s ,  and format con t ro l  f o r  data p1ott:ing <is w e l l  
as da ta  storage.  FRC i s  inves t iga t ing  methods f o r  descr ib ing  t r a n s f e r  func t ions  
of human opera tors  i n  an e f f o r t  to  develop un i f i ed  handl ing q u a l i t i e s  Icriteria 
ra t ings .  
a l l  genera1 piirpose computing and the  c e n t r a l  ADP f a c i l i t y  i s  i n  use tliree 
f u l l  s h i f t s  ptrr day. This is expected t o  increase  to  f u l l  s a t u r a t i o n  by FY 1968. 

New and improved ccrmputcx pro- 

The Center has completed i n s t a l l a t i o n  of  an IBM 360/40 to ac1:ormnodatr: 

FY 1967 

New requirtanants i n  the  area of f l i g h t  s imulat ion w i l l  be a major f a c t o r  
i n  planning f o r  an expanded ADP system. 
these  requirements by u t i l i z i n g  ADP equipment on a lease b a s i s ,  with s p e c i a l l y  
designed inpur:/output i n t e r f a c e  equipment. 
t he  IBM :360/40 t o  a more powerful c e n t r a l  processor ,  and increased f l e x i b i l i t y  
f o r  input/oul:pui: equipment. 
ques to  include f l i g h t  s imulat ion on t h e  c e n t r a l  computer. 

Inter im s t e p s  w i l l  be taken t o  m e e t  

Current planning includes upgrading 

This would incorpora te  advanced design and techni  - 

Anticipated new requirements w i l l  r e s u l t  from a d d i t i o n a l  improvements i n  
data acqu i s i t i on  and i n s t a l l a t i o n  of new high prec is ion  radar tracking, f a c i l i - .  
ties. Other apiplications included i n  f e a s i b i l i t y  planning s t ages  woulid provide 
rea l - t ime interconnect ion of t h e  computer with b io log ica l  labora tory  j nstrumen- 
ta t ion .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

WDDARD SPACE FLIGHT CENTER 

FY 1967 FY 1968 FY 1966 

Computer Cost (In thousands of dollars) : 

Purchase.............................. 
Lease.................................. 
Maintenance... ........................ 

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

umber of Computers (End of Yearl: 

Purchased............................. 
Leased................................ 
Purchased/Leased...................... 
Total............................... 

Bumber of Personnel: 

Civil Service......................... 
Contracting F i n n . . . . . . . . . . . . . . . . . . . . . .  

Contractor Identification 

Name of Finn 

Aero Geo Astro 
CEIR 
Computer Applications 

Computer Service Corp. 
Dynalectron (1966 only) 
IBM 

The Martin Company 
Sperry Rand Corp. 
System Development Corp. 
Telecomputing Services Inc. 
Westinghouse 
Wolf R&D Corp. 

8,903 11,077 7,608 
5,176 6,003 7,298 

2,232 3.188 
18,094 

1.298 
LIj.377 19.312 

118 14 1 145 
14 19 13 

163 19 2 188 
2 22 2-2 

399 413 4 19 
822 974 1,006 

Service Performed 

Data Reduction and Data Analysis 
Programming 
Programming, Operation and 
Mint enance 

Programming 
Data Processing 
Programming, Operation, Main- 

Programming 
Programming and Analysis 
Programming and Analysis 
Data Processing 
Programming 
Prograunning 

tenance and Mathematical Analysis 
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I n  carrying, ou t  i t s  prime r e s p o n s i b i l i t y  f o r  support ing t h e  N A Y 4  unmanned 
s a t e l l i t e  prog,ram, and i n  providing t racking  and communications support to  the  
manned space program, GSFC is a major user  of  computers. FY 1966 marked the  
a r r i v a l  of t h e  first o f  t he  t h i r d  generat ion IBH computer systems purclhased 
i n  FY 19615. t he  in te r im 
IBM 360/75J was i n s t a l l e d  a t  the  Goddard I n s t i t u t e  f o r  Space Stud:Les i n  
New York C i t y r  and an IBM 360/658 w a s  i n s t a l l e d  a t  Goddard's Greenbelt com- 
plex. S a ~ e r a . 1 ~  smaller  computers were also acquired on a lease bas i s  t o  provide 
support t:o t h w  major systems. 
of t he  satell.Fte te lemetry da t a  reduct ion  system when t h e  f i r s t  O E  two 
Univac 1108 xt?pl.acements f o r  Univac 1107's was received. 

1.W major elements of t he  system were received: 

FY 1966 also s a w  the  beginning of ithe up-dating 

During FY 1967 the  major system up-dating s t a r t e d  i n  FY 1965 t o  meet t he  
pro jec ted  growth i n  support  requirements w i  11 continue. 
w i l l  include the  second IBM 360/65 for t h e  c e n t r a l  computing f a c i l i t i e s  a t  
GSFC Greenbelt ,  and a second Univac 1108 which w i l l  complete the  up-dating 
of t he  s a t e l ' l i t a  te lemetry da t a  reduct ion  system. Again, s e v e r a l  small  
leased computeris to  support  the  major systems w i l l  be acquired.  During 
FY 1967 a nurober of small computers are being added as d i r e c t  f l i g h t  I l roject  
support components. The major i ty  of t hese  small computers w i l l  be inr i ta l led  
a t  t racking  < s i t e s  to  expand the  c a p a b i l i t y  of these  f a c i l i t i e s  t o  meet f l i g h t  
p ro jec t  support requirements. 

Major d e l i v e r i e s  

FY 1968 w i l l  see the  completion of t he  conversion of t h e  GSFC majoi. com- 
put ing f a c i l i t i e s  t o  the  t h i r d  generat ion systems purchased i n  FY 1961;. 
The f i n a l  system IBM 360/95 w i l l  be i n s t a l l e d  a t  t h e  I n s t i t u t e  f o r  Splice 
Studies ,  replacing the  in t e r im  IBM 360/755. A t  Greenbelt ,  t he  rcmain:l,ng f i v e  
l a rge  IBM 360 system computers w i l l  be i n s t a l l e d .  
second generat ion computers and t h e i r  a s soc ia t ed  small support  ccmputms 
w i l l  be re leased  as t he  t h i r d  generat ion systems become operat ional .  
r e s u l t ,  t h i s  year w i l l  s ee  t h e  start of a downward t rend i n  the  t o t a l  number 
of computers a t  GSFC. 

A number of l a rge  itcale 

As a 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

WUARTERS 

Computer Co st (In thousands of dollars) : 

Purchase.............................. 
Lease................................. 
Maintenance........................... 

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

&amber of Camp uters (End of Year): 

Purchased............................. 
Leased................................ 
Purchased/Leased....................... 
Total............................... 

Number of Personnel: 

Civil Service........................* 
Contracting Finn....................... 

Contractor Identification 

game of Finn 

Docmentation, Inc. 

165 
90 
2 2  
g@ 

1 
L 

e-- - 
2 

12 
31 

175 
28 w 

12 
31 

Service Performed 

Programming and Operations 

13 1 
28 
L5e 

1 
1 
2 
- 

11 
40 
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JUSA HEADQUARTER S 

E a r l y  i n  FY 1966 NASA Headquarters purchased an IBM 1410 and re leased  an 
IBM 1401 to  the  Off ice  of Economic Opportunity through the  GSA disposa l  s e rv i ce  
program. Tlhe increased capac i ty  of t h e  IBM 1410 w a s  necessary t o  accommodate 
the  g r e a t l y  expanding demands f o r  t imely da t a  needed f o r  management dec is ion  
making. General s c i e n t i f i c  ca l cu la t ions  f o r  t h e  manned space f l i g h t  program,, 
including Gemini engineering ana lys i s  and mission planning, were performed on 
an IBM 1620. 

A comprehensive r eappra i sa l  has been made o f  a l l  adminis t ra t ive  app l i ca t ions  
with the  ob jec t ive  of optimizing machine u t i l i z a t i o n .  As a r e s u l t ,  ctdditioncil 
s torage and increased p r i n t i n g  capac i ty  are being added t o  the  I.BM 1410 system 
t o  provide a more balanced configuration. The phasing out  of t he  Gemini program 
provided a l og ica l  po in t  a t  which to  review the  funct ions served by the  IBM 1.620. 
As a r e s u l t  of t h i s  review, t h e  IBM 1620 i s  scheduled f o r  release i n  FY 1967, 
The s c i e n t i f i c  workload w i l l  be divided between t h e  Headquarters IBM 1410 and 
a leased remote terminal l inked t o  a large Washington a rea  computer, a t  a 
considerably reduced cost .  

The projected increase  i n  adminis t ra t ive  workload cannot be handlisd by the  
IBM 1410. PI new computer is the re fo re  planned f o r  i n s t a l l a t i o n  by the last 
quar te r  of 1Y 1968, following a canple te  review of  Headquarters" computation 
requiranents .  Preliminary ind ica t ions  show a need f o r  better a c c e s s i b i l i t y  
and increased accuracy of data bank information, i n t e g r a t a t i o n  of r e l a t e d  
da ta  i n t o  sl.ngle da ta  banks, and increased d i s c i p l i n e  of  to ta l  infoniaation 
system8 frcan source da ta  to  end product. 
w i l l  be met: l a rge ly  by remote terminals l inked to major s c i e n t i E i c  clmputer 
systems i n  the Washington area. 

Future s c i e n t i f i c  ADP requirements 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

JET PROPULSION IABORATORX 

Canmuter Cost (In thousands of dollars); 

Purchase.............................. 4,848 5 , 972 3,138 
Lease................................. 2,751 5,762 6,221 
Maintenance........................... - 601 991 1,189 

Total............................... 8,200 12,725 10,548 

Number of Comput ers (End of Year): 

Purchased............................. 59 72 74 
Leased................................ 12 17 17 ............. 12 17 16 Purchased/Leased......... - 
Total............................... 83 105 108 

- - 

Btnnber of Personnel: 

JPL Staff............................. 
Contracting Firm...................... 

18 9 
17 1 

Contractor Identification 

Name of Firm Service Performed 

Aerojet General Corp. (1966 only) 
Bendix Field Engineering Corp. 
Computer Applications, Inc. 
Computer Services, Inc. 
Consultants and Designers, Inc. 
Informatics 
IBM 

Planning Research, Inc. 
RCA 
Service Bureau Corp. (1966 only) 
Superior Service Bureau 
VIP Engineering, Inc. 

223 
2 36 

Off-Lab. Computer Service 
Operation 
Programing and Analysis 
Programming 
Programming 
Programing and Analysis 
Programning and Analysis, 

Programming and Analysis 
Operation and Maintenance 
Off-Lab. Computer Service 
Keypunching 
Programing 

Operation and Maintenance 

244 
234 
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J E T  PROPULSION LABORATORY 

FY 1966 

J P L  i s  t h e  p r i n c i p a l  center f o r  r e sea rch  and development re la t .ed  t o  deep 
space e x p l o r a t i o n ,  and provides  support  f o r  deep space f l i g h t s .  To aixomplislx 
t h i s  miss ion ,  ex tens ive  use  i s  made of  e l e c t r o n i c  d a t a  process ing  equipment. 
The major a c t i o n  t h a t  occur red  dur ing  FY 1966 w a s  t h e  a c q u i s i t i o n  of t h i r d  
computing system c o n s i s t i n g  of t h r e e  machines by the  Space Flight.  Operat ions 
F a c i l i t y  (SFOF). In  a d d i t i o n ,  the  a d m i n i s t r a t i v e  computing f a c i l i t y  iqas up- 
dated through t h e  a c q u i s i t i o n  of  a medium s i z e  t h i r d  gene ra t ion  c:ompul:er 
and two s m a l l  support  computers. 

FY 1967 

This  year the  expansion of the  Space F l i g h t  Operat ions F a c i l i t y  w i l l  be 
completed. A. f o u r t h  computer s t r i n g  w i l l  be added through t h e  a c q u i s i t i o n  
of an excess  IBM 7094 from the  Manned Spacecraf t  Center  and the  l e a s i n g  of 
t h e  necessar) '  support  components. A number of small gene ra l  purpose (computers 
w i l l  a l s o  be added t o  provide d i r e c t  suppor t  of  t he  deep space p r o j e c t s .  The 
ma jo r i ty  of t hese  computers w i l l  be i n s t a l l e d  a t  the  t r a c k i n g  s i tes  or  i n  t h e  
l abora to ry  a s  suppor t  t o  t h e  t r a c k i n g  func t ion .  

FY 1968 

Third gene ra t ion  replacement equipment f o r  t h e  S c i e n t i f i c  Computing. F a c i l i t y  
of  t h e  l abora to ry  w i l l  be i n s t a l l e d  i n  FY 1968. This  system w i l t  provide d a t a  
process ing  support  f o r  a l l  r e sea rch  and development e f f o r t s ,  a l l  miss ion  de- 
s i g n  and ana. lysis ,  and pos t  f l i g h t  d a t a  reduct ion .  The i n t r o d u c t i o n  o f  t h i s  
t h i r d  genera t.iotn system w i l l  provide t h e  l abora to ry  wi th  an i n c r e a s e  i n  the  
t o t a l  computer c a p a b i l i t y  i n  the  s c i e n t i f i c  areas whi le  a t  t he  s a m e  t i m e  
e f f e c t i n g  a r educ t ion  i n  the  t o t a l  c o s t  of  t h i s  ADP suppor t .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUZREMENTS 

JCENNEDY SPACE CENTER 

FY 1966 

Computer Cost (In thousands of dollars) : 

Purchase.............................a 
Lease................................. 
Maintenance........................... 

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

Number of Compu ters (End of Year): 

Purchased............................. 
Leased................................ 
Total............................... 

Number of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

flame of Firm 

Computer Applications, Inc. 

Federal Electric Co. 

23 
1 
28 

52 
369 

2,048 
1,780 1,556 
300 441 
2.080 uu 

33 

37 
4 

58 
501 

33 

Service Performed 

Administrative Applications 
Programming and Operations 

Scientific Applications 
Programming and Operations 

58 
474 
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FY 1966 

ADP equipment a t  KSC is used f o r  s c i e n t i f i c  and engineering computation, 
automatic checkout work, da t a  reduct ion and mission cont ro l ,  and ndministra- 
t i v e  appl ica t ions .  
"on-line" as p a r t  of t he  count down and launch con t ro l  system f o r  a s i g n i f i -  
cant  p a r t  of i t s  total  opera t ing  t i re ,  s i n c e  a l l  major veh ic l e  p r o j e c t s  are 
supported. 
genera l  purpose machines f o r  assembling checkout programsa checkout eva lua t ion ,  
and tabulating; xesu l t s .  I n  t h e  administrative area, f i n a n c i a l  management, 
supply account in& automatic checkout support ,  veh ic l e  conf igura t ion  con t ro l ,  
and cuntractcii: support  make up the  bulk of t h e  workload. 
both IBM 1410"s were upgraded to 7010's to  handle t h e  increased volume of  
work i n  the  eicIm1,nistrative area. 

The general  purpose computer equipment a t  KSC i s  operated 

l'fie s p e c i a l  purpose checkout computers must be supported by 

During FY 1966 

To prevent. urineccessary cos t  increases ,  a l l  genera l  purpose computation a t  
KSC w i l l  be cxmsolidated on the  GE 635 computers, This has been delayed by 
late de l ive ry  of system software and by r ap id ly  increas ing  ccmmercial work- 
load, but i s  expected to  be completed by t h e  end of FY 1968. Expansion of 
the  present  (;E 635 system and the  lease of a second processor has  been approved 
and w i l l  be iropltemented during FY 1967. Other equipment a c t i o n s  during FY 1967 
include re1ee:;e of t he  GE 235 and 415 systems and release of one o f  t h e  IBM 
7010's i f  t h e  workload can be t r a n s f e r r e d  t o  t h e  GE 635. 

Further  consol ida t ion  of both business  and s c i e n t i f i c  app l i ca t ions  on t h e  
GE 635 systmls is planned cormnensurate with the  machines' a b i l i t y  t o  handle 
the  spec ia l i zed  ADP requirements such as on- l ine  and mass s to rage  funct ions.  
Addit ional  ccnaputing resources  do not  a t  t h i s  t i m e  appear necessary f a r  t he  
Apollo Appli<:intfons Program. However, t h e  f u t u r e  support  role of t he  KSC 
Computation OEffce i n  t h i s  program has not ye t  been defined. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

LANGLEY RESEARCH CENTER 

Purchase.............................. 
Lease................................. 
Maintenance........................... 

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

Number of ComDuters (End of Year): 

Purchased............................. 
Leased................................ 
Purchased/Leased.... .................. 
Total..............................* 

Number of Per sonne 1 : 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

m e  of Firm 

Hampton Institute 
Hayes International Corp. 
IBM 
Unselected 

FY 1966 

5,460 
2,876 
> 
8,388 

3 
6 --- 
9 

129 
35 

ZLIw. FY 1968 

Service Performed 

3,455 
2,755 
2 2 2  
6,435 

10 
3 
1 

14 
- 

134 
62 

4,627 
3,452 

8.494 
415 

Read-out and Data Preparation 
Keypunching 
Haintenance 
Prograanning 

11 
2 
1 

14 
- 

140 
113 
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LANGLEY RESEARCH CENTER 

FY 1966 

ADP requirements a t  Langley are pr imar i ly  f o r  support  of t h e  Space Flight 
Program and t h , e  Aeronautical  Research Program. Increased demands are being 
placed on Analy t ica l  and Engineering computations, p a r t i c u l a r l y  f o r  increased 
computation speeds, l a rge r  bulk memories, and g r e a t e r  precis ion.  Increased 
requirements include a n a l y s i s  of  composite s t r u c t u r e s  and s t u d i e s  of dynamic 
systems involving con t ro l  and environment as app l i cab le  t o  launch veh ic l e s  
and spacecraf t  of t h e  Saturn,  T i tan ,  and Lunar Lander type; and, 1,angllay must 
convert f rom analog t o  d i g i t a l  s imulat ion to  meet requirements for research  
on p ro jec t s  such as Lunar Orbiter. Langley has completed f e a s i b i l i t y  s tud ies  
and has scheduled i n s t a l l a t i o n  of new t h i r d  generat ion CDC equipmc. m t  as  a 
p a r t  of t h i s  conversion. S c i e n t i f i c  and Engineering requirements are present ly  
on the  IBM 70914/40 DCS systems, inc luding  16 remote terminals located Ln 
research labs  and a t  o t h e r  s t r a t e g i c  po in t s  throughout t h e  Center,, Data 
reduct ion requirements are pr imar i ly  f o r  conversion of  experimental da t a  from 
wind tunnels  and o t h e r  ground test f a c i l i t i e s  as w e l l  as f l i g h t  test. Increased 
requirements a r e  f o r  l a rge r ,  more f l e x i b l e  memory t o  accommrodate larger  da t a  
f i l e s ,  and increased f l e x i b i l i t y  of input /output .  ADP equipment t i t  Langley 
is cu r ren t ly  scheduled approximately t h r e e  s h i f t s  per  day with some oplerating 
around-the-clock. U t i l i z a t i o n  during FY 1966 w a s  approximately a 90% increase 
over t h e  previous year. 

Two of the  t h r e e  phases of t h e  t h i r d  generat ion CDC 6400/6600/6800 in tegra ted  
computer complex w i l l  be in s t a l l ed .  The new generat ion equipment w i l l  allow 
Langley t o  gradual ly  combine a l l  genera l  purpose app l i ca t ions  i n t o  a s i n g l e  
in t eg ra t ed  operat ion.  Release of present  equipment w i l l  follow as the  work- 
load i s  s h i f t e d  over t o  t h e  new generat ion system. Langley i s  cont inuing to  
i n s t a l l  IBM 10501 system remote terminal equipment i n  var ious  l a b  f a c i l i t i e s  
and it  is expected t h a t  t h i s  w i l l  cont inue through FY 1967. The need fo r  
pe r iphe ra l  equipment is cons tan t ly  changing as program techniques and computers 
are changed. It is a n t i c i p a t e d  t h a t  minor add i t ions  of t h i s  type of  equipment 
w i l l  continue t o  be made. 

The t h i r d  phase of  new generat ion equipment i s  scheduled f o r  i n s t a l l a t i o n  
t h i s  f i s c a l  year, and w i l l  allow Langley to  expand f a c i l i t i e s  to  Snclulde 
d i g i t a l  s imulat ion,  which i s  required to meet the  need f o r  g r e a t e r  accuracy, 
increased f l e x i b i l i t y ,  and more soph i s t i ca t ed  funct ion genera torso  These 
requirements relate d i r e c t l y  to  Lunar Orbi t  and Landing Approach and tlo Space 
and Launch Vehicle con t ro l  problems. Other app l i ca t ions  inc lude  g l i d e  s lope  
and a i r  t r a f f i c  con t ro l  s t u d i e s  (FAA) and a i r  combat s t u d i e s  f o r  I)(ID. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
S W R Y  OF REQUIREMENTS 

LEWIS RESEARCH CENTER 

Eu!w 
ComDuter Co st (In thousands of dollars) : 

Purchase.............................. 
Lease................................. 
Maintenance........................... 

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

)lumber of C o m ~  uters (End of Y e a d :  

Purchased............................. 
Leased................................ 
Total............................... 

Number of Personnel: 

Civil Service......................... 
Contracting Finn...................... 

-a ctox Identificatioq 

Name of F i m  

2,163 
32 1 

68 
2.552 

6 
2 
8 
- 

154 -..- 

Service Performed 

184 
91 u 

8 
1 
9 
- 

148 --- 

--- 
77 

129 
206 - 
8 
1 
9 
- 

148 --- 

NONE 
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LEWIS RESEARCH CENTER 

Lewis Research Center u t i l i z e s  ADP equipment pr imar i ly  f o r  S c i e n t i f i c  and 
Engineering *work as r e l a t e d  t o  t h e  Center's primary funct ion,  research  and 
development of techniques f o r  advanced propulsion and space power genieration. 
Major new ADP requirements r e s u l t  from improved, o r  new, research f a c i l i t i e s  
which include more soph i s t i ca t ed  da ta  a c q u i s i t i o n  devices. These increas ing  
requirements are cons is ten t  with a r a p i d l y  evolving state of  t he  a r t  f o r  i n -  
v e s t i g a t i n g  fundamental energy conversion processes ,  and f o r  development of 
more e f f i c i e n t  conversion techniques. 
t r a n s f e r  t he  growing da ta  reduct ion workload from the  Univac 1103 to  t h e  
IBM 7094/44 D C S  on an in t e r im  bas is .  
IJM 360/67 was delayed, r e s u l t i n g  i n  around-the-clock use of t h e  DCS system. 

During FY 1966 s t e p s  were taken to  

The a n t i c i p a t e d  i n s t a l l a t i o n  o j  t h e  

S c i e n t i f i c  rind Engineering work includes bas i c  as w e l l  as appl ied  research. 
Applicationrs range from bas i c  hea t  t r a n s f e r  ca l cu la t ions  to  t r a j e c t o r y  ca1cul.a- 
t i o n s  and o the r  elements of mission ana lys i s .  
requi res  mission o r i en ted  input  t o  p red ic t  performance during a l l  f l i g h t  phases. 
The 7094/44 DCS is expected t o  continue meeting t h i s  requirement thrcilugh FY 1.968. 
Data reductLon includes test r e s u l t s  from wind tunnels ,  space enviroriment 
f a c i l i t i e s ,  and thermal reac tors .  Other spec ia l i zed  experimental  f a c i l i t i e s  
include roclket s t a t i c  t h r u s t  s tands ,  and a f u l l  scale non-nuclear NEEIYA test  
s tand fo r  t he  s tudy of engine con t ro l  dynamics. 
is being i n s t a l l e d  t o  be used pr imar i ly  f o r  da t a  reduction. 
t i o n  per iod,  a l a rge  percentage of t he  da t a  reduct ion workload is scheduled on 
the  7094 DCS s:ystem. 
t i v e  support  s e rv i ces  to  the  e n t i r e  Center. 
located a t  the Plwn Brook s t a t ion .  

As an  example, engine design 

The IBH 360/67 computer system 
During t h e  t r a n s i -  

The LeRC F i s c a l  Divis ion uses an IBM 1401 f o r  eidministra- 
This is supplemented by t h e  IBM 1620 

FY 1968 

LeRC w i l l  continue bas i c  and appl ied  research s t u d i e s  i n  space power and 
e l e c t r i c a l  ,prolpulsion systems, chemical propulsion, and nuclear  rockets .  ADP 
requirements i n d i c a t e  a need f o r  a more modular type design t o  a l low ins ta l l s i -  
t i o n  of remote f a c i l i t i e s .  This r e f e r s  pr imar i ly  t o  test da ta  a c q u i s i t i o n  
from t h e  large v a r i e t y  of t e s t i n g  f a c i l i t i e s  but w i l l  include a need f o r  t h e  
d isp lay- in te r roga te  type remote consoles. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SupiMARY OF REQUIREMENTS 

M"ED SPACECRAFT CENT ER 

Cornouter Cost (In thousands of dollars): 

Purchase.............................. 7,218 
Lease...............................*. 18,097 
Maintenance........................... 467. 

Total............................... 25,782 

Number o f  C o m ~  uters (End of Year): 

Purchased............................. 
Leased..............................-. 
Purchased/Leased.. .................... 
Total............................... 

Number of Pers onne 1 : 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

m e  of Firm 

IBM 

Phi lco 
Lockheed 

57 
28 
2 
94 

192 
1,241 

2,150 
20,195 
719 
23,064 

67 
18 
1 
92 

206 
1,360 

Service Performed 

300 
15,277 
592 
16 169 

70 
19 
4 
9s 

207 
1 s 300 

RTCC System Design, Programing 

RTCC System Design and Programming 
General Purpose Computation, 
Programming and Operations 

and Operations 
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W D  SPACECRAFT CENTEq 

FY 1966 

A t  t he  Manned Spacecraft  Center t h e  Computation and Analysis DXvisicm 
(CAD) is respons ib le  f o r  genera l  purpose s c i e n t i f i c  computation, data reduction 
and c o m e r c i a 1  da ta  processing; t he  F l igh t  Operations Di rec to ra t e  (F0D:ii 
manages the  operat ion of t he  Real Time Computer Complex (RTCC) which i s  the  
computing and da ta  processing f a c i l i t y  con t ro l l i ng  a l l  manned spacecra E t  
miss ions;  and t h e  Information Systems Divieion i s  respons ib le  f o r  most of 
t he  s p e c i a l  purpose equipment. The culmination of t he  Gemini program Icoin- 
c ident  with A p l l o  development caused a doubling of  computation requirements 
i n  1966 as compared to 1965 workload. 

Four major equipment a c t i o n s  are planned during PY 1967. Late i n  F'Y 1966 
replacement of  t he  IBEI 7094/7044 and t h e  IBM 7040 was approved. 
s e l e c t i o n  r e su l t ed  i n  chosing Univac 1108 systems scheduled f o r  de l ive ry  
to  CAD s t a r t i n g  i n  mid FY 1967. 
upgrading of t h e  CDC 3600 used f o r  Guidance and Control Applicat ions to a 
CDC 3800. 
cont rac tor  support are sa tu ra t ed  and must be augmented during FY l967. 
(Plans t o  e f f e c t  this augmentation c a l l  f o r  t h r e e  pe r iphe ra l  processors  l inked 
t o  the  l a rge  c e n t r a l  computers through t h e  Univac 418 coaanunications processor.  
IBM 360/30 prcicessors p re sen t ly  i n s t a l l e d  can a c t  as remote terminals  tn 
add i t ion  t o  handling per iphera l  funct ions pending a competit ive procuirement 
of  terminal  equipment.) 
which started i n  FY 1966 w a s  completed i n  FY 1967. 
out  by March 1.967, following i n s t a l l a t i o n  of  f i v e  360/75's. 
360 computers leased during the  in te r im conversion phase w i l l  be xelearsed. 

A competit ive 

The second equipment a c t i o n  planned i s  t he  

The IBM 7094's used t o  support  Mission Planning and Analysis and f o r  

Within FOD t h e  conversion from IBM 7094'3 to  LBM 360'n 
A l l  7094's w i l l  be phased 

Several  smaller 

A t  t h i s  time, no major equipment a c t i o n s  are scheduled f o r  MSC during 
FY 1968 unless  t h e r e  are s i g n i f i c a n t  changes i n  t h e  overall MSC program 
r e s p o n s i b i l i t i e s .  It may be necessary t o  augment t h e  CAD Univac I108 ~com- 
puter  systems i f  t he  genera l  purpose computation requirements i nc rease  
s u b s t a n t i a l l y  o r  i f  a d d i t i o n a l  r e s p o n s i b i l i t i e s  are t r ans fe r r ed  to MSC, 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

W S H A L L  SPACE FLIGHT CE" E& 

CanDuter Co st (I n thousands of dollars).: 

Purchase.............................. 1, 169 28 

Maintenance......................... 420 4 60 
Lease...........................oe.... 9.145 9 8 742 

Total............................... 10.734 10.230 
Jlunber of ComDuters (End of Year): 

Purchased............................. 91 95 
Leased................................ 36 40 

11 Purchased/Leased...................... - 
 total.........................^..... 138 146 

- 11 

lumber of Personnel: 

Civil Service......................... 185 
Contracting Firm...................... 1,142 

Contractor Identification 

Name of F i n n  

mtsville 

Computer Science Corp. 

Slidell 

Ling-Temco-Vought 
Boeing 
Chrys ler 
Mason-Rus t 
General Electric 
North American Aviation 

93 
18 
7 

118 
- 

189 189 
1,236 1,313 

Service Performed 

Computer Operations and Programming 

Programming and Operations 
Programming and Operations 
Programming and Operations 
Programing and Operations 
Programming and Operations 
Programning and Operations 
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W S H A L L  SPACE FLIGHT CENTEE 

FY 1966 

MSFC computation requirements are served by l a rge  c e n t r a l  computein complexes 
a t  Huntsv i l le  rand at S l i d e l l ,  La., i n  a d d i t i o n  to  a v a r i e t y  of  smaller comput:ers 
located i n  the MSFC research  labora tor ies .  During FY 1966 increasing); worklostd 
i n  the  adminis t ra t ive  area required upgrading of  two IBH 1410's a t  Htintsvil le 
t o  IBM 7010's. Also during FY 1966 t h e  dec is ion  was made to  c e n t r a l i z e  a l l  
computations i n  the  Huntsv i l le  area i n t o  the  c e n t r a l  complex; and in(-reased 
cont rac tor  requirements forced t h e  planned replacement of present  eqiiipment 
a t  S l i d e l l .  A combined procurement was i n i t i a t e d  which r e su l t ed  i n  r,electiori 
of t h ree  UnLvac 1108's t o  be i n s t a l l e d  a t  Huntsv i l le  and two t o  be i l l s t a l l ed  
a t  S l ide  11. 

The plan to  r ep lace  most decent ra l ized  s c i e n t i f i c  computers a t  Huntsv i l le  
with remote terminals  and combine the  s c i e n t i f i c  and comnercial work:l.oad a t  
t he  c e n t r a l  computer f a c i l i t y  w i l l  r e q u i r e  seve ra l  years  to  implemeni.. Since 
some of the  per iphera l  and decent ra l ized  machines w i l l  become economic l i ab i l l i -  
t i e s  p r i o r  t o  the time when they could be replaced by t h i r d  generat ion equipment, 
plans now c a l l  f o r  an  in te r im replacement of four  IBM 1620's and th roe  IBM 1401's 
with machines (sf g r e a t e r  c a p a b i l i t y  a t  s u b s t a n t i a l l y  less cos t  dLuring FY 1967. 
A t  Huntsvi l le ,  i n s t a l l a t i o n  of  t h e  t h i r d  generat ion systems i s  schedriled i n  
th ree  phases with the  f i r s t  phase planned f o r  late FY 1967 and with f i n a l  imple- 
mentation i n  la te  FY 1968. A t  S l i d e l l ,  t he  conversion s t a r t e d  with 1:he i n s t a l l a -  
t i o n  of a Uinivac 1108 i n  October 1966. 
S l i d e l l  during FY 1967 inc lude  conversion of an  IBM 7094140 DCS from lease t o  
purchase; and release of two H 800's, an H 200, an IBM 7094 and an IElM 1401. 

Other computer a c t i o n s  planned a t  MSI?C/ 

During F Y  1968 most of  t h e  decent ra l ized  genera l  purpose computerti a t  Hunts- 
v i l l e  can be rleleased as they are replaced by terminals  l inked t o  t h c  c e n t r a l  
f a c i l i t y .  Approximately 20 c e n t r a l  processors  are involved. Addit ional  
expansion of t he  f a c i l i t i e s  w i l l  be requi red  f o r  launch support  and rea l - t ime 
f l i g h t  support  functions.  New programs, however, are not expected t o  have 
s u f f i c i e n t  tmpact on requirements to  j u s t i f y  a d d i t i o n a l  cmputexs.  A t  S l i d e l l ,  
t he  remaining Honeywell and IBM computers a r e  planned f o r  release during 
FY 1968 as t h e  conversion to  Univac t h i r d  generat ion systems is completed. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

SPACE NUCLEAR PR OPULSION OFFICE 

ComPuter Co st (In thousands of dollars) : 

Purchase.............................. 
Lease................................. 
Maintenance........................... 

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

lumber of Computers (End of Year): 

Purchased............................. 
Leased................................ 
Total............................... 

pumber of Personnel: 

Civil Service......................... 
Contracting Firm...................... 

Contractor Identification 

Name of Firm 

Pan American World Airways, Inc. 

1 
1 
- 

13 

Service Performed 

1 
1 
- 

fiograorming, Analysis and 
Operations 

1 
1 
- 

0-0 

7 
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The Space Nuclear Propulsion Office (SNPO) Nuclear Rocket Development Stat ion 
(NRDS),Nevada, uses ADP equipnent for  data reduction from engine test stands, 
and engineering analysis  of test resu l t s .  The major test  projects  a r e  PHOEBUS - 
t es t ing  of adivanced nuclear rocket reactors ;  and NERVA - t e s t ing  rockczt reactors  
and engines. ADP requirements are s teadi ly  increasing as work progresses toward 
f u l l  scale  entgine systems development phases. Administrative support includes 
monitoring date and control  channels t o  generate work orders required for  s t a tus  
modifications, and t o  maintain the channel data logs. 
ous instruct jon reports  are issued dai ly ,  sexni-weekly, and weekly. C s s t  accounting 
and inventory control are current ly  a par t  of the ADP business applictntions and 
require weekly, semimonthly, monthly and quarter ly  reports. 
CDC 3200 cmputer for  ADP applications.  

Work orders and miscellane- 

The NRD3 uses a 

ADP requirements w i l l  continue t o  increase, par t icu lar ly  fo r  data reduction 
and analysis from engine systems t e s t ing  phases. T e s t  data are recorded d i rec t ly  
on special ly  designed magnetic d i g i t a l  tape fo r  input t o  the CDC 3200 computer. 
The Center 1.6; evaluating methods for  improving data acquis i t ion :Ln other  areas, 
par t icu lar ly  i n  the area of op t i ca l  readers. 

ADP requirements are expected to  remain f a i r l y  steady during contiinued test 
and analysis of engine systems. 
around improved and more sophisticated data  col lect ion devices for  d i r ec t  input 
t o  the cent ra l  processor. Additional requirements w i l l  include some type of 
display-interrogation for  quick look, as w e l l  as improved u t i l i z a t i o n  of the 
centra 1 computer. 

New ADP developments w i l l  center primarily 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
SUMMARY OF REQUIREMENTS 

WALLOPS STATION 

Computer Cost (In thousands of dollars) : 

Purchase.............................. 
Lease................................. 
Maintenance........................... 

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

Number of Computers (End of Year): 

Purchased............................. 
Leased................................ 

Total............................... 
Purchased/Leased..,..... .............. 

purnber of Personnel: 

Civil Service 
Contracting Firm 

Contractor Identification 

Name of Firm 

General Electric 
Phi lco 
Technitrol Engineering, Inc. 
Undetermined (in 1968) 

FY 1966 

509 
63 
3 
222 

2 

l 
3 

-e- 

- 

14 
18 

FY 1967 

Service Performed 

369 
41 

73 
487 

3 

1 
4 

--- 
- 

15 
24 

FY 1969 

Programning 
Programning 
Operation and Data Reduction 
Operation and Programming 

3 

1 
4 
- 

15 
33 
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lJALUlPS STATION 

Wallops Scat:Lon provides support  t o  a wide v a r i e t y  of programs i n  the  f i e l d s  
of s c i e n t i f i c  research,  veh ic l e  t e s t i n g ,  and t e s t i n g  of f l i g h t  hardware. 'Lhe 
s t a t i o n  a l s o  :provides launching f a c i l i t i e s  f o r  sounding rockets  and c e r t a i n  of 
t he  smaller sattallites. To accomplish these  t a sks ,  a small  inventory of com- 
puters  is recpii:ed. The major computing e f f o r t  a t  the  s t a t i o n  i s  provided by 
a c e n t r a l  computing complex. During FY 1966 t h i s  f a c i l i t y  w a s  modernized 
through the  i:ep:Lacement of t h e  e x i s t i n g  system with a t h i r d  generat ioo GE 625. 
A small genei:al purpose computer was also procured to  provide f u l l  timie support  
t o  t h e  OWL satell i te pro jec t .  

During FY 1967 a small ganera l  purpose computer w i l l  be procurled f o r  i n t e -  
g ra t ion  i n t o  the  s t a t i o n ' s  Mobile Range System. 
provide components for expansion of t h e  c a p a b i l i t i e s  of e x i s t i n g  <systelms. 
Since the  GE 6251 has c e r t a i n  leased per iphera ls ,  some l eas ing  funds m u s t  be 
provided. 

Other ADP expenditures w i l l  

No computer purchases are scheduled for FY 1968. It is contemplated t h a t  

'Ris un i t  w i l l  provide t h e  system with a g r e a t e r  da t a  reduct ion capa- 
an  addi t ional .  pxocessing u n i t  for t h e  GE 625 w i l l  be procured as a leased 
i tem.  
b i l i t y  to  meet: increased requirements a r i s i n g  from t h e  s t a t i o n ' s  growisiig larsnclt~ 
program. 
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