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NATIONAI, AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

GENERAL STATEMENT 

The National Aeronautics and Space Adminis t ra t ion w a s  e s t a b l i s h e l  
October 1, 1958, pursuant t o  Publ ic  Law 85-568 (72 S t a t .  426 ;  42 U.S.1;. 2451) 
approved July 2 9 ,  1958, f o r  t h e  conduct of t h e  non-mil i tary space programs of 
t h e  United S t a t e s ,  including t h e  exp lo ra t ion  of space and i t s  u t i l i z a r i o n  f o r  
peaceful  purposes,  and t o  conduct and support  advanced research and develop- 
ment r e l a t e d  t c  space and ae ronau t i c s  i n  support  of both c i v i l i a n  and 
m i l i t a r y  requirements.  

A t o t a l  of: $5,304,000,000 i s  requested t o  c a r r y  out  t h e  missions and 
programs of t.he agency which are designed t o  maintain American suprenacy i n  
space and ae ronau t i c s .  

The major p o r t i o n  of t h e  r e sea rch  and development e f f o r t  i s  performed by 
i n d u s t r i a l  c:ont:ractors under t h e  guidance of NASA i n s t a l l a t i o n s .  
bu t  high1.y s i g n i f i c a n t  p o r t i o n  of t h e  work i s  conducted by t h e  NASA j . n s t a l l a - -  
t i o n s  and by u n i v e r s i t i e s  and o t h e r  research c o n t r a c t o r s .  

A s m a l l e r ,  

The ac t iv i t i e s  of NASA may be  ca t egor i zed  i n t o  t h e  following mailor areas: 

1. Manned space exp lo ra t ion  involving t h e  Gemini and Apollo 
progr.ams and i n v e s t i g a t i o n  of p o s s i b l e  f u t u r e  advanced 
missions.  

2 .  A comprehensive program of unmanned i n v e s t i g a t i o n s  of 
e a r t h ,  moon, sun and p l a n e t s  employing sounding rockets;, 
o r ' b i t i ng  s p a c e c r a f t  and i n t e r p l a n e t a r y  probes.  

3.  Development of meteorological  and communications 
s a t e l l i t e  systems. 

4 .  Advanced research and t echno log ica l  development t o  
support  ou r  a e r o n a u t i c a l  and space programs. 

Dc ta i l ed  j u s t i f i c a t i o n  of t h e  f i s c a l  yea r  1965 e s t ima te  by appropr i a t ion  
may be found i n  each of t h e  following volumes: 



Volume 

I1 
I11 
IV 

Research and development 
Construction of f a c i l i t i e s  
Administrative operations 

Total 

Amount 

$4,382,000,000 
281,000,000 
641,000,000 

$5,304,000,000 

SD v i  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED AUTHORIZATION BILL 

To authorize appropriations t o  the National Aeronautics a:id Space 

Administration fo r  research and development, construct ion of 

facilit: .les, and administrative operations; and for other 

purposes. 

1 

2 of t'heJ&kted States of America i n  Conqrsss assertibl&, That 

3 

4 

5 as fo1:Lows: 

6 (in) For "Research and development, 'I $4,382,000,000 

Be it enacted by the  Senate and House of Representatives. 

there  fis hereby authorized t o  be appropriated t o  t:he National. 

Aeronauti.cs and Space Administration the sum of $5,304,000,000, 

7 for the  following programs: 

8 (1) Gemini, $308,400,000; 

9 (2) Apollo, $2,647, 500,008 : 

10 (3) Advanced missions, $26,000,1300; 

11 (4) Geophysies am3 astronomy, $198,2OcP,OOO : 

1 2  ( 5 )  Lunar and planetary exploration, $3QO,40C,  0 0 0 ;  

13 ( 6 )  Sustair-icg university grogma, $46,000, OCO; 

14 (7) L a w 3  vehicle dsveloprrtent, $lZ8,280,000; 

15 ('3) Bioscizrce, $31,4)00,QOO; 

7 18-894 0-64-2 
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18 

(9) Meteorological satellites, $37,500,000: 

(10) Communication satellites, $12,600,000; 

(11) Advanced technological satellites, 

$31,000,000; 

(12) B a s i c  research, $21,000,000; 

(13) Space vehicles systems, $38,880,000 : 

(14) Electronic systems, $28,400,000; 

(15) Human f ac to r  systems, $16,200,000 ; 

(16) Nuclear-electric systems, $48,10O,OOCl: 

(17) Nuclear rockets, $58,000,000: 

(18) Chemical propulsion, $59,8GO,OOO; 

(19) Space power, $13,000,000 ; 

(201 Aeronautics, $37,000,000: 

621) Tracking m d  data acquisition, $267,900,000; 

(22) Technology utilization, $5,000,000. 

(2)) For “Constructim of facilities, I’ i n ~ l w d : ~ n g  :Land 

acq6kci:lt,ians0 $281,000,000 as follows: 

(1) b s s  Research Center, Moffett Field, 

SD x 
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18 

( 2 )  Electronics Research Center, ( location t o  

be. inserted) $10 000 000 ; 

( 3 )  Goddard Space Flight Center, Greenbelt, 

Narylaind, $1,300 000 ; 

(4) Jet Propulsion Laboratory, Pasadena and Edwards, 

Cali.fo.rnj.a, $3,714,800; 

( 5 )  John F o  Kennedy Space? Center, NASA, Cocoa Beach, 

Florida, $91,261,000; 

(16) Langley Research Center, Hampton, Virginia, 

$4,454 000 ; 

( ' 7 )  L e w i s  Research Center, Cleveland and Sandusky, 
. 

Ohia I $811.0 000 ; 

(89 Manned 8pacec;cafk center:, l oust on Texas, 

$25*2.6~6,000; 

('3) ~ e s r g e  C. Marshall. Space PLight Center, 

lHuratsv.ill~.e, Alabama, $~5,288,000; 

'!.EO) dichsud ~ l a n t ,  ~ e w  ~ r l e a n s  and S l i d e l l ,  

Louisi isr~s,  $ 6 , 5 3 6 , 3 8 0 ;  

SD xi 
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(11) Mississippi T e s t  Fac i l i ty ,  Mississippi,  

$6 1, 991, 000; 

(12) Wallops Station, Wallops Island, Virg:inia, 

$I.,! 804,000; 

(13) Various locations,  $37,597,000; 

(14) Fac i l i t y  planning and design not otheiwistz 

provided for ,  $15,000,000. 

( c )  .For "Administrative operations", $641,000,000 , 

(d.) Appropriations fo r  "Research and development 'I may be 

used (1) for any i t e m s  of a capital nature (other than 

acquisit ion of land) which may be required fo r  the perform- 

a x e  of research and development contracts and (2) f o r  g ran t s  

t o  nonprofit i n s t i t u t ions  of higher education, or t.o ncm- 

p r o f i t  organizations whoss primary purpose is me csndre t  of 

scient l f ' ic  research, for purchase or cons t ruc t ion  d='f 

additimal! research facilities: and t i t l e  t o  such f acil i t i e s  

shall. bs 17ested i n  the United States unless the Administrator 

de&enniaes; t h a t  the national program of aeronautical  and 

space a c t i v i t i e s  will best be served by vesting t i t l e  In  any 

SD x i i  
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such grantee i n s t i t u t i o n  o r  organization. 

shall  be made under such conditions as the Administrator 

shall c3et;ermine t o  be required t o  insure that  the United 

States w i l l  receive therefrom bene f i t  adequate t o  j u s t i f y  

the ma:kirig of that  grant. None of the funds appro1pria.ted 

for "Research and development" pursuant t o  t h i s  Act may be 

used f c r  construction of any major f a c i l i t y ,  the estirr.ated 

cost. of which, including nonseverdble equipment, exceeds 

$25O,0100, unless the Administrator o r  h i s  designee haE 

not i f ied  the Committee on Science and Astronautics of the 

House clf Representatives and the Committee on Aeronaut.ica1 

%lad Spa.ce Sciences of the Senate of the nature, location, 

and est-irnated cos t  of such f a c i l i t y .  The provisions of 

paragraiph (9) hereof shall not apply t o  the use of R&I) funds 

aathorized under this paragraph 

Each such g r a n t  

(e) When so specified i n  an appropriation Act., arty 

mo-.nnt appropriated fo r  "Research and development" or  f o r  

''Comtmxtfcm of fac i l i t i es"  may remain available without 

19  f i s c a l  year l imitat ion,  

SD x i i i  
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2 

3 

4 

5 

6 of t h e !  Government. 

7 (g) N o  part of the funds appropriated pursuant t o  

8 subsec!tions 1(a) and (c) f o r  maintenance, repairs,  

9 a l te ra t ions ,  and minor construction shall be used for the 

(13  Appropriations made pursuant t o  subsection 1 (c )  

may be used, but  not t o  exceed $35,000, f o r  scientific:  

consul.l:ations o r  extraordinary expenses upon the approval 

o r  authority of the Administrator and h i s  determination 

shah1 be f i n a l  and conclusive upon the accounting off:Lcers 

10 

11 i~1cl~CL.ln3 nonseverable equipment, exceeds $100,000. 

1 2  SeeO 2. Authorization is hereby granted whereby any 

13 of the amounts prescribed in paragrapks (1)# 623, ( 3 ) ,  (4 ) ,  

14 [6 ) , ,  ( a ) ,  (81, (91, (IO)# ( I r ) ,  ( l a ) ,  and (1:3), of 

15 s~di~sscQ-t:io~ 1 may Ban t h ~  discretian of the Administrator 

16 of t3-e N a t i o ~ a l  Zheronaatics and Space Administration, be 

3.7 

18 

19  

construction of any new f a c i l i t y  the estimated cost  o.E which, 

vcsariect upward 5 per cenkrslrra to meet unusual cost variat ions,  

but the t o t d  cost of all work authorized under such para- 

graphs shall rest exceed a t o t a l  of $266,000,000. 

SI: xiv 
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See.  3 .  Not t o  exceed 2 per centum of the funds appro- 

priated pursuant t o  subsection 1 (a) hereof may be t r a r s -  

ferred to the ”Construction of fac i l i t i es”  appropriation, 

and, w h e n  so transferred,  together w i t h  $30,000,000 of’ the 

funds appropriated pursuant t o  subsection 1 (b) hereof (other 

than fcmals appropriated pursuant t o  paragraph (14) of such 

subsect.ion) shall  be available f o r  expenditure t o  construct, 

expand, o r  modify laborator ies  and other instal la t ions;  a t  

any 1oc:ation (including locations specified i n  subsect.ion 

l (b ) ) ,  i : E  (1) the Administrator determines such ac:tiori t o  

be necessary because of changes i n  the national program of 

asrona7ut:Lcal and space a c t i v i t i e s  o r  new s c i e n t i f i c  01: 

engineer.ing developments, and (2) he determines that cleferral 

of zmc:?rt action u n t i l  the enactment of the next aut:hor:.zation 

A c t  wc.:~laA be inconsistent wim the interest  of the Nation 

i n  eneri;zn*i!utfcal and space a c t i v i t i e s .  

amiI,?M.,? may be expended to acquire, construct, c:onvc!rt, 

rehabll.fka,te, o r  i n s t a l l  permanent o r  temporary public works, 

incLui3.i~g land  acquisit ion,  s i te  preparation, appurtenances, 

The funds SO made 

SD xv 
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utilit-,j.es, and equipment, N o  portion of such sums may be 

obligat~x3 f o r  expenditure o r  expended t o  construct,, expand, 

or  rnodj.!ry laboratories m.d other i n s t a l l a t ions  unless (A) 

a period of t h i r t y  days has passed af ter  the Administrator 

o r  h i s  designee has transmitted t o  the Committee on Science 

attd Ast:ronautics Qf the House of Representatives and t o  the 

Committx?e on Aeronautical and Space Sciences of the Senate 

a writttan report containing a f u l l  and complete statement 

concerrdmg (1) the nature of such construction, expans.lon, 

o r  modi:Eication, (2) the cost  thereof including the  cost  of 

m y  ,rea:L es t a t e  action pertaining thereto, and (3) the  reason 

why ,shzc!h construction, expmsisn, o r  modification :is 

necessatry in the national in te res t ,  o r  (B) each such eom-  

m i t t x  bsfore the expirat5-on crf sac21 period has trmsrnLtted 

bc tk3 Jh&t&xi.,strator written notice t o  the effect that  such 

emntitt.eLz! has no objection to the proposed action. 

*. 

S + ~ ,  4. Notwithstanding any other provision of this 

Act.  -.- 

[lJ EO mount zppropxiat.ed pursuant t o  t h i s  A c t  may be 
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used for  pny program deleted by the Congress from 

reqt~ests a s  or ig ina l ly  made t o  either the House Committee 

onr Science and Astronautics or  &e Senate Ccnnmittee on 

24ero:nautical and Space Sciences, 

( 2 )  no amount appropriated pursuant t o  this A c t  ma1.y 

be used fo r  any program i n  excess of the amount actually 

authclrized for  that par t icu lar  program by sections 3. (a) 

and 1, (c), and 

(3) no amount appropriated pursuant t o  this A c t  m a y  be 

used for any program which has not been presented t o  o r  

requested of e i the r  such committee, 

unless (A:I a period of t h i r t y  days has passed a f t e r  the 

recskpt by each such e o m i t t e e  of notice given by the 

AhF?sUPst:mtcar or h i s  designee eontainfrkg a full and coriplete 

stateme:&. of tihe action proposed to be taken and the f ac t s  

and n~L.,~.~:'~lmstrnres relied upon in support of such pi:oposed 

act.bri, 0.c (B) each szi& committee before the expii-ation of 

S W C C ~  pe r i i d  has trierzsrnit%ed eo the Admim.istrator w i - i t t c m  

m6jt:ltme !;I= the e f f ec t  that su& committee has no ob:ject.Lon 

C 

7 18-894 0-64.-3 SD x y r i i  
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t o  the prcbposed action, 

Sea::, 5. The Administrator i s  hereby authorized t o  

t ransfer ,  w i t h  the approval of the Bureau of the Budget, 

funds appropriated pursuant to t h i s  A c t  (other than funds 

appropriated pursuant t o  paragraph (14) of subsection 1 (b) ) 8 

t o  any &her agency of the Government whenever the 

Adminis-trertor determines such transfer necessary fo r  the 

efficient accomplishment of the dbjectives fo r  which the 

funds haye been appropriated, 

the funds authorized by this A c t  may be transferred by the 

Administrator under t h i s  section, and no t ransfer  in e%cess 

of $ 2 5 O , O O O  shall be made under th i s  section unless t h e  

Ahfreist.rator has transmitted t o  the Committee on Aeror.autica:L 

m.4 Space Sciences of the Senate and t o  the Committee an 

Ssile:.h.r.s ,%?ad Astronautics of the House of Representakive s a 

wn:ltf,e.2 statement concerning the amount and purpase: of,  and 

t,%~f; ,reas;m for, such transfer, and (1) ea& such ccmit.tee 

has transmitted t o  the Administrator w r i t t e n  notice t o  the 

effect tha t  such committee has no objection t o  that: t ransfer ,  

Not more than $ZO,OOO,OOO of 



1 or (2) thirty days have passed after the transmittal by 

2 the Admixlistrator of such statement to those committees. 

3 Sec, 6 .  This A c t  may be cited as the "National 

4 

5 1965."' 

Aeronautics; and Space Administration Authorization Act, 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY OF NEW OBLIGATIONAL AUTHORITY 

(In thousands of dollars) 

Appropriation, 

Research, Develop- 
ment, and 
Ope rat ions . . . . . . . . 

Research and 
Development. . . . . . . 

Construction of 
Facilities. ....... 

Adminis trat itw 
Operations. I . . . . . . 
TOTAL.. . . . . .. . ,.. . . . 

Fiscal Year Fiscal Year 
1963 1964 

$2,897,878 - - -  

(2,459,203)~/ $3,926,000 

776 , 237 680,000 

( 4 3 8 ,  6i'5Ia' 494,000 

$3,674,115 $5,100,000 

Fiscal Year 
1964 

Sup p 1 emen t a 1 

$141,000 

Fiscal Year 
1965 - 

$4,382,000 

281,000 

641,000 

s5_1304,000 - 
- 

- a/ The "Research and Development" and "Administrative Operations" 
portion:; of "Research, Development, and Operations" are shown 
parenthe t :ical 1 y for comparability . 

ST 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

APPROPRIATION SUMMARY 

Research, 
Development, Research and Construction Administrative 

To ta 1 and Operation Development of F a c i l i t i e s  Operations 

FISCAL YEAR 1963 
Independent Off ices ,  

Appropriation Act, 
1963 (76 Stat .  730-l).. $3,674,115 $2,897,878 --- $776,237 -I- 

--- +32,603 --- -32,603 --- 
NASA Appropriation 

Transfers (76 S t a t .  
731). .................. 
Services Administration 

Transfer t o  General 

--- --- --- (76 Stat .  728) ......... -1,074 - 1,074 
Appropriation --- --- $743: 634 (adjusted) ......... $3. 673.041 $2 -929,407 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATI. ON 

FISCAL YEAR 1965 ESTIMATES 

APPROPRIATION SUMMARY 

(Thousands of d o l l a r s )  

Research, 
Development, Research and Construction Administrative - T o t a l  and Operation Development of F a c i l i t i e s  Operations 

FISCAL YEAR 1964 
Independent Of f i ces ,  

Appropriation A c t ,  
1964 ( 7 7  S t a t .  439) .... $5,100,000 

439) --- 

( 7 7  S t a t .  436)... ...... - 34 

NASA Appropriation 
Transfers  (77  S t a t .  ................... 

Transfer  t o  General 
Services  Administration 

Appropriation 
(adjusted)  ......... $5,099,966 

Proposed Supplemental .... 141,000 

To ta l  ( including 
supplemantal) ........ $ 5 ,  240 -966 

FISCAL YEAR 1965 
cIyr."y""'"-- A n n r r m d  - t i  nn ren i iec t .  - - = - - -  -. $5.304.0M 

$3,9 26,000 

- 16,38 5 

--- 

$3,909,615 

141,000 

34.050 615 

$4.382.000 - 

$680,000 $49 4,000 

+22,885 - 6,500 

--- -34 

$673,500 $516,851 

--- --- 

$673.500 Q516.851 

$641 -000 $281.090 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

APPROPRIATION T I T L E  

BUDGET PLAN SUMMARY BY BUDGET ACTIVITY BY APPROPRIATION 
(Thousands of Dollars) 

I ,  ..-. ..... -- "e. 
arncc 

n---....... ncecnnbn 

un in L nn cu 
I ..... N V  LD r--. I 1- A.nrn.r- c. ,nn-nr.u* 

T O T A L  SPACE APPL I CA- CATIONS AND TECW TECH- OPERATIONS 
n inrnnr  t ourrunt I R U  RANNED SPACE 

FLIGHT T IONS I N  SPACE NOLOCY NOLOCY 

Fiscal Year 1963.............. $3,695,888 $2,244,798 $106,714 $588,293 $492,151 $47,038 $216,894 

Research, development 
and operation.. ........... $2,953,469 $1,700,989 $385,302 $106,520 $541,031 $45,341 $174,286 
Research and development..A/ (2 ,514,794)  (1 ,503,583)  (96 ,958)  (489,951) (255,962) (15 ,598)  (152,742)  
Administrative operations.d/ (438,675)  (197,406) (9 ,562 )  (51 ,080)  (129,340) (29,743) (21 ,544)  

Construction of facilities.. 742,419 543,809 194 47,262 106,849 1,697 42,608 

Fiscal Year 1964.. ............ $5,257,351 $3,535,030 $116,633 $687,574 $491,633 $51,500 $374,981 

Research and development.. .. 3,926,000 2,649,800 103,300 602,700 298,100 22,100 250,000 

Construction of facilities., 673,500 495,179 3,933 18,574 56,833 100 98,881 

Fiscal Year 1965.............. $5,304,000 $3.576.630 $98.000 9732,518 $461.620 $73,201 $362.031 

Supplemental .............. 141,000 14 1,000 --- --- --- --e --- 
Administrative operations ... 516,851 249,051 9,400 66,300 136,700 29,300 26,100 

Research and development... . 4 ,382 ,000  3,011,900 86,100 649,800 283,300 37,000 313,900 
Construction of facilities.. 281,000 234,330 - 7,018 26,620 4 ,001 9,031 
Administrative operations... 641,000 330,400 11,900 75,700 151,700 32,200 39,100 

- A /  T H E  "RESEARCH AND DEVELOPMENT!' AND ~ ~ A D M I N I S T R ~ T I V E  O P E R A T I O N S ~  PORTIONS 

OF THE "RESEARCH.  DEVELOPMENT, AND OPERATION" ~ P P R O P R I  ATION ARE SHOWN 

PARENTMETETI CALLY FOR COMPARABILITY. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

PERSONNEL SUMMARY AND COSTS 

1964 - 1965 - 
Personnel Data 

End year employment: 

Permanent positions .................. 27,904 32,000 33,200 
Other positions ...................... 2.030 600 600 

Total........................... 29.934 32,600 33,800 
NASA funded......,............ 29,837 32,580 33,780 
Reimbursable.. ................ 97 20 20 

Average number of all employees...... 26,044 30,446 33,340 

Average GS salary .................... $8,943 $9,487 $9,576 
Average salary, grades established by 

the Administrator (Wage Board) ..... $6,754 $6,934 $6,979 
Average salary of ungraded positions 

(Excepted). ........................ $18,361 $18,474 ,$18,474 

Average GS grade.. ................... 10.0 10.0 10.0 

Costs  (Thousands of Dollms) 

Personnel compensation: 

Net salary, permanent positions.. .... $208,029 $261,417 $299,692 
Other positions.. .................... 4,473 3,848 3,297 
Other compensation ................... 18,724 24.545 . 23.994 

Total compensation.. ............ 231,226 289,810 .326,983 
NASA funded. .................. 230,575 289,383 326,782 
Reimbursable... ............... 65 1 42 7 201 

Personnel 'benefits : 

13,445 17,047 19,248 

Life insurance....................... 667 822 9 14 

Ketirement........................... 
Health benefits.........,............ 1,537 1,795 1,956 

All other (Incentive awards, uniforms, 
etc.)...... ........................ 388 483 616 

Xot.al 'benefits.................. 16,037 20,147 22,734 



1965 - 1964 - 1963 - 
Tota l  'benefits . . . . . . . . . . . . . . . . .  $16,037 $20,147 $i!2.734 ................. NASA funded. 15,988 20,117 :?2,718 

Reim'bursable ................. 49 30 16 

To ta l  personnel c o s t s . .  ............. $247,263 $309,957 $3119,717 -- 
NASA funded .................... 246,563 309 ? 500 349,500 .................. fteim'bursab le. 700 45 7 217 

Manpower Requirements 

NASA r e q u i r e s  33,200 permanent p o s i t i o n s  a t  t h e  end of f i s c a l  year 1965 
t o  c a r r y  ou t  the program goa l s  and r e s p o n s i b i l i t i e s  during f i s c a l  year 1965. 
This  employment l e v e l  r e p r e s e n t s  an  inc rease  of  1,200 permanent posi txons 
over t h e  compartable f i g u r e  f o r  t h e  f i s c a l  year 1964. 
t h e s e  additioiia ' l  p o s i t i o n s  w i l l  be u t i l i z e d  f o r  p r o j e c t s  r e l a t e d  t o  t h e  
manned space € l i g h t  and e l e c t r o n i c s  r e sea rch  e f f o r t s .  This i nc rease  o r i l l  
provide fo r  i:eqiiirernents f o r  t h e  cont inua t ion  of t h e  o p e r a t i o n a l  phase of t h e  
Gemini P r o j e c t ,  for  i n i t i a t i o n  of  t h e  o p e r a t i o n a l  phase of  Apollo,  fox exten-  
sive t e s t i n g  of t h e  Saturn c l a s s  launch v e h i c l e s ?  and f o r  increased  emphasis 
on e lec t ronic : ;  research .  

The personnel  f t l l i n g  

A projec:!: by p r o j e c t  a n a l y s i s  of t h e  f i s c a l  year 1965 e s t ima tes  was 
conducted t o  determine t h e  a c t u a l  requirements f o r  personnel .  I n  f i s c a l  year 
1965, t h e  r a t i o  of support ing personnel  and personnel  i n  support ing r e sea rch  
and technology programs, o t h e r  than e l e c t r o n i c s ,  t o  t o t a l  personnel  hbs 
gene ra l ly  been he ld  a t  o r  below t h e  r a t i o  f o r  f i s c a l  year 1964. Other 
programs have been maintained a s  c l o s e  as p o s s i b l e  t o  t h e  f i s c a l  year 1964 
l e v e l  t o  perrii:it maximum e f f o r t  on t h e  Manned Space F l i g h t  Program. 

Components of  i nc reases  i n  personnel  c o s t s  f o r  f i s c a l  year 1465 - 
(Thousands of Do l l a r s )  

Personnel :Personnel 
Salaries 'Benefits  .-- 

Addi t iona l  c o s t s  of pay r a i s e s  i n  

Increased  c o s t s  f o r  wi th in-  grade and 

Cost of increased  man-years i n  f i s c a l  

f i s c a l  year 1965 ....................... $6 ? 065 $422 

............. grade - to  -g;ra.de promot ions .  2,108 147 

year 1965 over f i s c a l  year 1964........ 29,226 - 2 , 0 3 2  

To ta l  i nc rease  i n  NASA funded 
$2,601 -- personnel  costs . . . . . . . . . . . . . . . . . . . .  $37,399 

7 18-894 O-l%---4 
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Analysis of i n c r e a s e s  i n  personnel c o s t s  f o r  f i s c a l  year  1965 

Personnel c o s t s  f o r  f i s c a l  year  1965 and f i s c a l  year  1964 a r e  based on 
n e t  permanent s a l a r i e s ,  r e f l e c t i n g  deductions f o r  savings t o  be r e a l x e d  
from delays i n  f i l l i n g  vacancies ,  l a g  i n  recrui tment  f o r  new p o s i t i o n s ,  l eave  
without  pay, etc.  

The n e t  compensation of t he  f i s c a l  year  1964 NASA funded permantmt 
position:; inc:liided a 2.6 per  c e n t  pay inc rease  f o r  c l a s s i f i e d  personnel 
e f f e c t i v e  f0.r ,the l a s t  h a l f  of t he  f i s c a l  year .  Therefore ,  an additi.ona1 
$6.1 mill l ion,  o r  2.6 per cen t ,  i s  required t o  cover the  c o s t  of t he  s a l a r y  
inc reases  fo;c ia f u l l  year  i n  f i s c a l  year  1965. 

Increased c o s t  of $2 .1  m i l l i o n ,  o r  less than 1 p e r  cen t  i s  inclL.ded t o  
cover c o s t s  of whthin-grade and grade-to-grade promotions under c i v i l  service, 
job performance standards.  

F i s c a l  year  1965 requirements r e f l e c t  an amount of $29.2 m i l l i o r  t o  
f inance  t:he fincrease of 2,916 NASA-funded man-years. Included i n  t h i s  number 
a r e  900 man-years t h a t  a r e  a t t r i b u t a b l e  t o  t h e  1,200 new p o s i t i o n s  requested 
f o r  1965. 
employment in f i s c a l  year  1964, which w i l l  r e q u i r e  funding f o r  a full year  
during 1965. 

The remaining inc rease  of 2,016 man-years r e s u l t s  from p a r t  year 

R e l a t e d  personnel b e n e f i t s  f o r  t h e  Government's c o n t r i b u t i o n  f o r  employee 
r e t i r emen t ,  s o c i a l  s e c u r i t y  and insurance programs, etc. ,  f o r  t he  above s a l a r y  
inc reases  w i l l  c o s t  6.9 per  cen t  o r  $2.6 mi l l i on .  

ST 7 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION B I L L  

RESEARCH AND DEVELOPMENT 

For necwsary c~sperises, not otherwise provided for, including 
rescarch, drvrloprxicnt, operations [tr~chiiical] scrvices, minor  con- 
struetion, supplies, materials, [aridfJ equipmcnt; naaintenance,  r e p a i r ,  
a n d  a l tera t ion  of reo1 dnd persona l  p roper l y ;  [(including the purchase 
of aircraft for rxperirnental purposes) I a n d  purchase ,  hire ,  mainte- 
nance  a n d  opcrntiori of other thun administrative uircrajt necessary 
for thf. conduct and sup ort of aeronautical and space research and 
tlrvc~lopnirn t act ivitirs E,] of t,lir National herottautics aird Spaccl 
Adrniriistratioir ; [t3,926,000,000] $4,382,000,000, to rcrnaiti avail- 
able iiiitil esprnd(~ l .  (42  lJ.S.C. 2451, et ,seq. ,  50 1J.S.C. 161-160, 
rit 1-515: Indeprr iden t  Ofires A p p r o p r i a t z o n  A c t ,  1964; a d d i t i o n a l  
tcii thoriziny lcgiulntzon to he p r o p o s e d . )  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

RESEARCH AND DEVELOPMENT 

m rrogram and Financing (in rhniisand_r cf d c l l a r s )  

-~ 
Program by a c t i v i t i e s  : 

Direc t :  
1. Manned space f l i g h t :  

( a )  Spacecraf t  development 
and operations.......... 

(b) Launch veh ic l e  development 
( c )  Supporting programs....... 

(a) Meteorology............. .. 
(b) Communications............ 
(c) Other app l i ca t ions .  . . . . . . . 

2. Space app l i ca t ions :  

3. Unmanned i n v e s t i g a t i o n s  i n  
space : 

(a) Spacecraf t  development and 
operations.............. 

(b) Launch veh ic l e  development 

(a) Launch veh ic l e s  and 
spacecraft.............. 

(b) Propulsion and space power 

4. Space research  and technology: 

c I - - - - - L . L  * . - i  - 
3. b l l . L C L d L L  L t 5 L I l I l o L o g Y .  . 
6. Supporting opera t ions :  

(a! Tracking and data 

(b) F a c l j i t  t r a i n i n g ,  and 
N a$ u i s i t i o n . .  .......... 

resea?hh grants . .  . . . . . . . 
Tota l  direct . . . . . . . . . . . .  

Budget Plan 

1963 

$722,089 
721,785 
59,709 

54,051 
32,075 
10,832 

384,2 22 
105,729 

88,547 
167,415 
13, DYU 
- -  r l l  

122,142 
30,600 

!.514.794 

19 64 
~ 

$1,283,900 
1,192,900 
173,000 

67,800 
13,500 
22,000 

477,600 
125,100 

111,900 
186,200 
22, i0cl 

210,000 
40,000 

3.926.000 

1965 
~ ~~ 

i l ,  333,900 
1,389,500 
288,500 

37,500 
12,600 
36,000 

521,600 
128,200 

104,400 
178,900 
37,000 

267,900 
46,000 

4,387 -0 00 

Ob l i g a t i o n s  

1963 
~~ 

$708,513 
704,608 
62,177 

55,473 
32,323 
7,404 

381,867 
107,2 15 

82,097 
163,057 
16,724 

108,025 
24,685 

2.454.1 68 

19 64 
~~ ~- 

$1,226,624 
1,165,732 
167,279 

66,392 
18,484 
24,618 

466,690 
119,976 

112,100 
181,9 58 
21,673 

219,323 
43,951 

3.834.800 

1965 

$1,332,395 
1,383,470 
282,725 

39,015 
12,693 
35,252 

519,400 
128,045 

104,755 
179 ,290 
36,255 

261,205 
45,700 

4.360 - 200 



Program and Financing ( i n  thousands of dollars)--Continued 

Program bv ac t iv i t ies - -Cont inued  
Reimbursable : 
1. Manned space f l i g h t :  

(a) Spacecraf t  development 
and opera t ions  ........ 

( a )  Meteorology... .......... 
(b) Communications.......... 

2. Space app l i ca t ions :  

3. Unmanned i n v e s t i g a t i o n s  i n  
space : 

(a) Spacecraf t  development 

(b) Launch v e h i c l e  develop- 
and operat ions.  ....... 
ment.................. 

4. Space research  and technology 
( a )  Launch v e h i c l e s  and 

spacecraf t . .  .......... 
(b) Propulsion and space 

power................. 
5. A i r c r a f t  technology.. ........ 
6. Supporting opera t ions :  

(a)  Tracking and da ta  
acqu i s i t i on . . .  ........ 

Tota l  reimbursable.. 

T o t a l , . . . , , . . . . . . . . .  

w 

1963 

....... 
$526 

11,280 

80 

500 

35 

40,205 ....... 
45 

52,671 

2,567,465 

Budget p lan  

1964 

$1,600 

17,745 
3,153 

38 

....... 

....... 
50,035 ....... 

17 

72,588 

3,998,588 

1965 

$1,900 

24,000 
5,000 

....... 

....... 

....... 
45,000 ....... 
....... 
75,900 

4,457,900 

1963 

....... 
$8,589 
8,057 

60 1 

3,540 

35 

40,065 
284 

45 

61,216 

2 , 5  15,384 

Obligat ions 

19 64 

$1,600 

38,397 
14,776 

62 

564 

....... 
50,200 

6 

17 

105,622 

3,940,422 

1965 

$1,900 

24,000 
5,000 

....... 

....... 

....... 
45,000 ....... 
....... 
75,900 

4,436,100 



Program and Financing ( i n  thousands of dollars)--Continued 

accounts...................... 

forward : 
For completion of p r i o r  year  

Available t o  f inance new 

Unobligated balance brought 

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

Unobligated balance t r a n s f e r r e d  
t o  o r  from "Construction of 
f a c i l i t i e s "  (75 S t a t ,  355and 

76 S t a t .  731) ................ 
Unobligated accepted reimbursablc 

order  t r ans fe r r ed  t o  o ther  
accounts....................... 

Advances and reimbursements from 
o the r  accounts.......,........ 

Unobligated balance c a r r i e d  
forward : 
For completion of p r i o r  year  

Available t o  finance new 
budget plans.............. ... 
budget plans....... ......... 

New ob l iga t iona l  au tho r i ty  

1963 

$443,241 

....... 
-25,732 

....... 

....... 
-57,237 

....... 
1,670 

2,929,407 

Budget plan 

19 64 

....... 

....... 
$- 1,670 

-14,715 

....... 
-72,588 

....... 

....... 
3,909,615 

1965 

....... 

....... 

....... 

....... 

....... 
$-75,900 

....... 

....... 
4,382,000 

1963 
~~ 

$427,932 

- 113,007 

-25,732 

30,343 

....... 
- 57,237 

150,054 

1,670 

2,929,407 

Ob l i g a t i o n s  

$14,199 

-150,054 

-1,670 

-14,715 

-2,240 

-72,588 

196,261 

....... 
3,909,615 

1965 

....... 

$- 196,261 

....... 

....... 

....... 
-75,900 

218,061 

....... 
~ ~ 

4,382,000 



Program and Financing ( i n  thousands of dollars)--Continued 

ob 1' c.. Î- 1 -..CL m-2 *-- - 
A&;aLAUAAaL C l U L U U l A L Y  i 

Appropriation. ................ 
Transferred from "Construction 

of f a c i l i t i e s "  (76 S t a t .  
731) ........................ 
"Administrative opera t i ons" 

Operating expenses,  Publ ic  

Transferred to :  

(77 S t a t .  439). ........... 
Buildings Se rv ice ,  
General Serv ices  
Adminis t ra t ion (76 S t a t .  
728). ..................... 

11 

~~ 

1963 

$2,897,878 

32,603 

....... 

- 1,074 
I 

Appropriation (ad jus ted)  I 2,929,407 
I 

Budget plan 

19 64 

$3,926,000 

....... 
- 16,385 

....... 
3,909,615 

1965 

$4;382>000 

....... 

....... 

....... 
4,382,000 

1963 
a c t u a l  

Note.-Reconciliation of budget plan t o  ob l iga t ions :  
Tota l  budget plan.. .............................. $2,567,465 
Deduct po r t ion  of budget p lan  t o  be obl iga ted  

i n  subsequent years.............................. 102,108 
Add o b l i g a t i o n s  of p r i o r  year  budget plans....... 50,027 

Tota l  obligations. . . . . .  ....................... 2,515,384 

1963 

$2,89?,8?8 

32,603 

....... 

-1,074 

2,929,407 

1964 
es t imate  

Obl iga t ions  

19 54 I 1305 
1 
I 

Q3,92f.,nn(! I $4,382,000 

I ....... ....... I 
-16,385 ....... 

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

1965 
es t imate  

$3,998,588 $4,457,900 

218,061 196,261 
138,095 196,261 

3,940,422 4,436,100 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

RESEARCH AND DEVELOPMENT 
SUMMARY BY BUDGET ACTIVITY 

(In thousands of do l l a r s )  

F i sca l  Year Fiscal  Year 
Budget Activ:r.es and Programs 1963 1964 

MANNED SPACE FI&;HT .............. $1,503,583 $2,649,800 

Gemini.. . . . .  ................... 288,090 383,800 
Apollo ......................... 1,183,965 2,243,900 

22,100 
Completed mi:ssi.ons.. ........... 20,137 

.............. Advanced m i s s  ions 11,391 

SPACE APPLICAT:CObE ............... $96,958 $103.300 

Meteorology 54,051 67,800 
Communicat ioris ................. 32,075 13,500 
Other applications. .  ........... 10,832 22,000 

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

UNMANNED 1NVES'm;ATIONS I N  SPACE. $489,951 $602,700 

Spacecraft development and 
operations ................... 384,222 47 7,600 

Launch vehic Le development. .... 105,729 125,100 

SPACE RESEARCHAJD TECHNOLOGY.. .. $255,962 $298,100 

Launch vehic Lea; and spacecraf t .  88,547 111,900 
Propulsion i ~ ~ d  space power.. ... 167,415 186,200 

............. 922,100 AIRCRAFT TECHNOLOGY. $15,598 

SUPPORTING OPEIXATIONS. ........... $152.742 9250,000 

Tracking and data  acquis i t ion. .  122,142 210,000 
F a c i l i t y  t r a in ing ,  and research 

grants ....................... 30,600 40,000 

TOTAL PLAN...... ................. $2,514,794 $3,926.000 

Fiscal  Year 
1964 

Supplement& 

$141,000 

..-- 
141,000 

.. - - 

.. - - 

$141,000 -- 

Fiscal  Yecx 
1965 __ 

$3.0 11 ., 9C 0 

308,4CO 
2,677 !, 5C 0 

26,OCO -- - 
986,lClO 

37,5(10 
12,600 
36,000 

$649,8(1g 

521., 600 
128,200 

$283.300 

104,400 
178,900 

$37,000 

$3 13 :, 9 C 0 - 
267,900 

46 000 

$4,382,000 

-L- 

--- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY PROGRAM 

(h thousands o f  d o l l a r s )  

Piscai Year 
F i s c a l  Year F i s c a l  Year 1964 

1963 1964 Supp1ement.g. 

MANNED SPACE, FLLGHl:. ............. $1,503,583 $2,649,800 $141 ,OOLi 

Gemini ......................... 288,090 383,800 - ._ 
Apollo ......................... 1,183,965 2,243,900 14 I , OOLI 
Advanced m i s s i m s  .............. 11,391 22,100 - . _  
Completed mis s ions . .  ........... 20,137 - .. --- 

- .. - . --. SPACE SCIENCE A N D  APPLICATIONS.. $615,345 $742,500 

Geophysics ancd astronomy. ...... 
Lunar and p l a n e t a r y  exp lo ra -  

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

Biosc ience  ..................... 
Meteoro logica l  s a t e l l i t e s . .  .... 
Comunicat:ion s a t e l l i t e s . .  ..... 
Advanced t: ec hno l o g i c a l  

sat e 1 1 i 1: es .................... 

Launch v e h i c l e  development.. ... 

147,689 

222,802 
30,600 

105,729 
13,731 
54,051 
32,075 

8,668 

186,200 

270,800 
40,000 

125,100 
20,600 
67,800 
13,500 

18 , 500 

- .  - -- ADVANCED RESEARCHLND TECHNOLOGY. $27 1,560 $3 20,200 

Basic research.. ................ 
Space vehitcle sys tems. .  ........ 
E l e c t r o n i c  s y s t e m .  ............ 
Human f a c t o r  systems..  ......... 
N u c l e a r - e l e c t r i c  systems. ...... 
Chemical propuls ion .  ........... 
Nuclear r o c k e t s .  ............... 
S p x e  p o w e r . . . . . . . . . . . . . . . . . . . .  
Aeronaut ics  .................... 

17,696 
43,990 
17,071 
9 , 790 

39,893 
69,465 
49,722 

8,335 
15,598 

21,000 
49,000 
28,700 
13,200 
44,700 
82,700 
45,800 
13,000 
22,100 

-. - 

- _  - .. -- TRACKING ANI) DATA ACQUISITION.. $122,142 $210,000 

- -  - .......... -_ TECHNOLOGY UTILI zA:CION. $2,164 $3,500 

TOTAL PLAN....................... $2,514,794 $3,926,000 
-_. 

$141 ,OCO -- 

F i s c a l  'Yea : 
1965 ---- - 

$3,011.90 2 

308 ,400 
2,677,5041 

26 ,000 
--. . 

$776,991 

190,200 

300,400 
46 ,000 

1 2 8 ,  200 
31 ,000 
37,500 
12,1501) 

31,000 

$320.30(! 

21,000 
38,800 
28,400 
16,200 
48,100 
58 ,000 
59,800 
13 ,1900 
37,000 

$267, 90(! 

$5,000 

718-894 0 - 6 - 5  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

NEW --- RESEARCH AND DEVELOPMENT PROGRAMS AND PROJECTS 

The f iscal .  year  1965 budget con ta ins  $67,700,000 f o r  t he  following 
new research and development programs and p r o j e c t s :  

F i s c a l  Year F i s c a l  Year 
1965 --- 1964 

Communications S a t e l l i t e s  Program 

Ear 1 y g r  av:i t y grad ien t  expe r imen t -0- $5,00C ,000 

The purpose of t h i s  p r o j e c t  i s  t o  r e sea rch ,  develop and t e s t  graLi ty  
g rad ien t  stab]- Lized spacec ra f t  i n  support  o f  t he  Department of Defense 
communications s a t e l l i t e  program. S t a b i l i z a t i o n  components w i l l  be des igned 
f o r  o r b i t a l  t e s t  i n  a 6,500 m i l e  c i r c u l a r  o r b i t .  The f i s c a l  y e a r  1965 
funding e s t ima te  covers t h e  design and development of  spacec ra f t  wi th  launch 
vehic le  and grouiid support  s e r v i c e s  being furnished by t h e  Department clf 
Defense. 

Meteorolclgic.sl S a t e l l i t e  Program 

Synchronous meteorological  s a t e l l i t e  b 

experime it -0- 3 , 200,000 

This  p r o j e c t  has  been designed t o  develop s u i t a b l e  experiments f o r  a 
sync h r  onou :s e q da t o r i a 1 m e  t e o r o 1 o g i c a 1 s a t  e 1 1 i t e which wou 1 d con t i n  uou s 1. y 
monitor s h o r t - l i v e d  storms. Severa l  experiments w i l l  be f l i g h t  t e s t e d  t o  
v e r i f y  new o p t i c a l  and camera systems and t o  assess the  e f f e c t  of sensor  
motion on 1:he spacec ra f t  s t a b i l i z a t i o n .  S tud ie s  and hardware developmfmt 
of experiments are programmed f o r  f i s c a l  year  1965 i n  p repa ra t ion  f o r  
f l i g h t s  aboard spacec ra f t  i n  ca lendar  year  1966. 

Advanced Technological S a t e l l i t e s  Program 

Supportin,g research  and technology $2,100,000 1 , 100,000 
Advanced technologica l  s a t e l l i t e s  16,400,000 ~:9,900,000 

These tvo p r o j e c t s  were i n i t i a t e d  i n  f i s c a l  year  1964 t o  in su re  
a v a i l a b i l i t y  of spacec ra f t  technology ( p a r t i c u l a r l y  i n  t h e  a r e a s  of 
s t a ' i i l i z a t i o n ,  o r i e n t a t i o n  and s t a t i o n  keeping i n  the  24-hour o r b i t )  and 
t o  provide the  c a p a b i l i t y  f o r  experimental  t e s t i n g  of t h e  techniques a i d  
devices  frtom var ious  engineer ing and technologica l  d i s c i p l i n e s  i n  t h e  space 
environment. The most s i g n i f i c a n t  areas of support ing research  arid te:h- 
nology a r e  i n  those of  spacec ra f t  components and m a t e r i a l s ;  of pas s ive ly  



F i s c a l  Year F i s c a l  Year 
1961; --- 19 64 

damped g r a v i t y  g rad ien t  and a c t i v e  a t t i t u d e  c o n t r o l  systems; and of m i : . -  
limeter-wave propagation s t u d i e s  and i n v e s t i g a t i o n s .  

Five o r b i t a l  launches are planned on t h e  Atlas-Agena launch veh:.cle - 
one of a g r a v i t y  g rad ien t  technology s a t e l l i t e  i n  a 6,500 m i l e  o r b i t  arid 
four  i n  s t is t ionary o r b i t s ,  two of which are sp in  s t a b i l i z e d  and two of 
which are e a r t h  ,Driented. 

The f i s c a l  year  1965 funds w i l l  provide f o r  continued work on tlie 
design and development of s p a c e c r a f t ,  gr0un.d s t a t i o n  equipment prccurerient,  
and incremental  funding of  t h e  launch veh ic l e s .  

The program inc ludes  much of  t h e  spacec ra f t  development w0r.k prc-  
v ious ly  planned under t h e  "Advanced Synchronous Communications Sat elli1:e" 
p r o j e c t  authorized i n  t h e  f i s c a l  year  1964 budget. 

Lunar and Plane tary  Explora t ion  Program 

Manned space sc ience  $4,200,000 $1 1 ,000,000 

The s c i e n t i f i c  mission planning and development of instruments  f o r  
s c i e n t i f i c  experiments on manned space f l i g h t  missions i s  now budgeted 
as a separ.ate i t e m .  I n  f i s c a l  year  1964,$4,200,000 was f inanced under 
seve ra l  su.pporting research  and technology p r o j e c t s .  

The f i s c a l  year  1965 estimate provides  f o r  funds t o  t r a i n  t h e  
a s t ronau t s  as s c i e n t i f i c  observers  and p a r t i c i p a t o r s  i n  s p e c i f i c  experiments,  
t o  develop equipment f o r  s c i e n t i f i c  i n v e s t i g a t i o n s  on manned Gemini. and 
Apollo missions,  and t o  s tudy t h e  p o t e n t i a l  s c i e n t i f i c  u ses  of  proposed 
f u t u r e  manned spacec ra f t  systems. This  p r o j e c t  w i l l  h e l p  a s su re  1:hat :he 
d i s t i n c t  a'dvantages of  manned over unmanned s c i e n t i f i c  systems art! f u l l y  
exp lo i t ed  . 

Launch Vehicle Development Program 

FLOX (Flourine-Oxygen Program) 1,900,000 I. 7 , 500 ,000 

This  p r o j e c t ,  i n i t i a t e d  i n  f i s c a l  year  1964, i s  designed t o  develop 
p rope l l an t  technology and t o  apply the  new technology t o  up ra t e  the  p e r -  
formance of e x i s t i n g  launch veh ic l e s  as requi red .  A new ox id ize r  c o n s i s t i n g  
of 30 percent  l i q u i d  f l o u r i n e  and 70 percent  l i q u i d  oxygen (FLOX) w i l l  be 
s u b s t i t u t e d  f o r  l i q u i d  oxygen i n  e x i s t i n g  propuls ion systems. Af1:er e l g i n e  
q u a l i f i c a t i o n ,  t h e  Atlas-Agena and Atlas-Centaur w i l l  be q u a l i f i e d  f o r  the  
new p rope l l an t s .  Payload inc reases  of from 30 percent  t o  90 percent  a r e  
expected,  depending upon the  missions.  Among the  f i r s t  missions to b e n e f i t  
w i l l  be Surveyor, Mariner,  t he  Lunar O r b i t e r ,  and the  Advanced Technol3gical 
S a t e l l i t e .  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF MANIWJI SPACE FLIGHT --- GEMIN I PR( )GRAM 

PROGRAM OBJEC'NJES AND JUSTIFICATION: 

The Gemini program object ives  are t o  develop an operational capability 
i n  Manned Space F l ight  and through t h i s  capabi l i ty  t o  conduct specific: 
experiments aiid tests which support Apollo, Department of Defense prog:rams 
and s c i e n t i f i c  investigations.  To accomplish these object ives  specif1.c 
long-duration aiid rendezvous missions have been planned. During the long- 
duration misstoiis, t he  ast ronauts  w i l l  control  and maneuver the  spacecraf t  
thus providing performance data (on both systems and astronaut) a f t e r  long 
exposures t o  space f l i gh t .  The astronauts  w i l l  perform a series of experi- 
ments generatl5d by NASA, Department of Defease and the s c i e n t i f i c  comrnmity. 

The Gemini e f f o r t  i n  f i s c a l  year 1965 w i l l  be devoted t o  production and 
t e s t ing  of spacecraf t ,  t a rge t  vehicle  and launch vehicle  and the  condict of 
one unmanned and three manned f l i g h t s .  The rendezvous mission wIL11 provide 
a t e s t  bed f c r  various phases of the  Apollo mission by developing tecnniques 
d i r ec t ly  applicable t o  the lunar landing program. 

SUMMARY OF RESOURCES - REQUIREMp;16S: 
(Thousands of Dollars) 

196!i --- 1963 1964 

Spacecraft ...................... $205,045 $252,300 $168,900 
Launch vehlcles  ................. 79,109 110,000 111,:300 
Gemini support .................. 3,936 21,500 28, :ZOO 

Total cos t s . . . . . . . . . . . . . . . . . .  $288,090 $383,800 A;308,400 - --- 
BAS I S  OF FUNDJEQVIREMENTS : 

Design and development of t he  Gemini spacecraf t  w i l l  be e s san t i a t ly  
completed by the end of f i s c a l  year 1964. The f i r s t  spacecraf t  was delivered 
t o  Kennedy Space Center i n  ea r ly  October 1963; t he  second is  scheduled for  
del ivery in the  las t  quarter  of f i s c a l  year 1964. 
addi t ional  spacecraf t ,  now i n  fabr ica t ion  and assembly, w i l l  be delivered, 
and production of the remaining 4 w i l l  be s ta r ted .  
w i l l  be completed i n  fiscal year 1966. 

I n  f i s c a l  year 1965, 6 

Spacecraft de l iver ies  

G e m i n i  launch vehic le  development and qua l i f i ca t ion  are l a rge ly  zomplete 
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a t  t h i s  t i m e .  Launch Vehicle No. 1 w a s  d e l i v e r e d  t o  Kennedy Space C e n t e r  
i n  la te  October 1963 and t h e  second v e h i c l e  d e l i v e r y  i s  scheduled f o r  t he  
last  q u a r t e r  of f i s c a l  year  1964. I n  f i s c a l  year  1965, 4 a d d i t i o n a l  launch 
v e h i c l e s  w i l l  be  d e l i v e r e d ,  and f a b r i c a t i o n  of several of t h e  v e h i c l e s  t o  
be  de l ive red  in.  f i s c a l  year  1966 w i l l  be i n  progress.  The f i r s t  Atlas 
booster  and Agena Target  Vehicle system w i l l  be  de l ive red  t o  t h e  Kennedy 
Space Center int mid- f i sca l  year  1965 and product ion  w i l l  be under way durlng 
t h a t  f i s c a l  1'ea.r f o r  four  a d d i t i o n a l  systems t o  b e  d e l i v e r e d  i n  Eiscal year  
1966. 

T e s t  a c t i v i t y  i n  f i s c a l  year  1965 w i l l  c o n s t i t u t e  a major p x - t i o n  of the 
program e f f o r t .  Mercury experience demonstrated t h a t  success ive  t e s t i n g  of 
each component,, subassembly, assembly, subsystem and system under c a r e f u l l y  
c o n t r o l l e d  ccmclitions s imulat ing a c t u a l  space f l i g h t  is  r equ i r ed  t o  a s s u r e  
a f l ight-worthy spacecraf t .  The Gemini requirements are even more s t r i n g e n t  
because of t h e  launch-on-time requirement f o r  t he  rendezvous missions. 

Spacecraft: components undergo exhaust ive development tests and c u a l i -  
f i c a t i o n  tests p r i o r  t o  production. Production components must pass pre- 
d e l i v e r y  acc:c?ptxince tests be fo re  shipment and p r e - i n s t a l l a t i o n  t e s t  t e f o r e  
being insta3.l.ed on s p a c e c r a f t ,  
imately four  months a t  the  f a c t o r y  be fo re  d e l i v e r y  t o  Kennedy Space Center 
and f o r  another  t h r e e  months a t  t h e  Cape be fo re  launch, including the  
f i n a l  month of t e s t i n g  on t h e  launch pad w:.th t h e  s p a c e c r a f t  mated t o  the  
launch vehic:Le. I n  a l l ,  the elapsed t i m e  spemt i n  t e s t i n g  a completc:d 
s p a c e c r a f t  %!; nea r ly  as long as the  t i m e  r equ i r ed  f o r  i t s  assembly. T e s t  
a c t i v i t y  on the Gemini launch v e h i c l e  and on t h e  Atlas/Agena t a r g e t  v e h i c l e  
system is ;  comparable in n a t u r e  and scope. 

A f i n i s h e d  s p a c e c r a f t  is  t e s t e d  €or  zpprox- 

The four  Gemini f l i g h t s ,  scheduled i n  f i s c a l  year  1965 e n t a i l  a 
s u b s t a n t i a l  su-?port e f f o r t .  This e f f o r t  i nvo lves  f l i g h t  and crew opcrrations 
( f l i g h t  con t ro l  and mission planning) ,  recovery o p e r a t i o n s ,  t e s t  and 
e v a l u a t i o n ,  Zr2w t r a i n i n g  and t r a i n i n g  devices .  The l a r g e s t  s i n g l e  lmdget 
i tem i n  t h i s  a r e a  supports the  Department of Defense recovery f c rces  A 
t yp ica l  mission requi res  18 s h i p s  and 100 a i r c r a f t  on s t a t i o n  f c r  one o r  
more weelcs at a time. 

SCHEDULE OF LAUNCHES 

Schedule --- of S i g n i f i c a n t  Research and Development Events 

Events 
Cc31endar 

Year Quarter - 
Launch vehicle/developrnent ground t e s t s  4 
Launch v e h i c l e / q u a l i f i c a t i o n  ground tests 1 
Target v e h i c l e  (Agena) /development ground tests 1 
Gemini #l f l i g . h t  test 1 
Spacecraft/cmtbined systems tes t  1 

1963 
1964 
1964 
1964 
1964 



Events 
.--I_ 

Spacecraft/development ground tests 
Gemini #2 f l i g h t  test 
Spacecraft/qualification ground tests 
Target vehicle  (Agena)/hot fire systems test 
Gemini #3 f l ight .  
Gemini #4 f l ight .  
Gemini 85 f1iE;ht: 

Quarter 
Calendar 
Y 11-ar 

1364 
1964 
1964 
1964 
1964 
1965 
1965 

-- 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

APOLLQ PROGRAM OFFICE OF MANXE!D SPACE FLIGHT -- 
PROGRAM OBJECTIVES AND JUSTIFICATION : 

The u l t ima te  goa l  of t h e  Manned Space F l ight  program i s  t o  provide a 
broad na t ions1  c a p a b i l i t y  f o r  manned space exp lo ra t ion ,  which w i l l  ac t t ieve  
and maintain .a p o s i t i o n  of leadersh ip  f o r  t h e  United S t a t e s .  
o b j e c t i v e  i n  acqui r ing  t h i s  c a p a b i l i t y  i s  t o  land man on t h e  Boon and r e t u r n  
him s a f e l y  t o  Earth wi th in  t h i s  decade, 
major po r t ion  of t h e  e f f o r t  t o  achieve t h i s  goal.  

A speci l ’ ic  

The Apollo program encompasst!s t h e  

The program w i l l  l ead  from one mission t o  t h e  next  i n  t h e  most lcig:cal ,  
s a f e s t ,  arid most e f f i c i e n t  manner. It c o n s i s t s  of t h r e e  f l i g h t  phase?;:  
(1) unmani!ed suborb i t a l  and Ea r th -o rb i t a l  f l i g h t s ;  (2) manned L r t h - o i . b i t a 1  
long-duration f l i g h t s  and Ear th-orb i ta  1 rendezvous f l i g h t s ;  and ( 3 )  m:inned 
lunar  f l i g h t s .  The Apollo program i n  f i s c a l  years  1964 and 1965 w i l l  con- 
c e n t r a t e  on ex tens ive  development and tes t  of major systems and t h e i r  com- 
ponents. 

SLPlMARY OF RESURCES REQUIREMENTS : 
(Thousands of Dol la rs )  

1964 
P ro jec t  1963 1964 Supplementa 1 - 1.965 

Spacecraf t  ............. 
H - 1  engine............. 
F-1 engine..,........, . 
5-2 engine............. 
RL- 10 engine.. ......... 
Saturn  :I. .............. 
Saturn I B  .............. 
Saturn \I.. ............. 
Apo 1 l o  :3up1~13r t ......... 

$363,962 
6,260 

53,703 
46,769 
29,645 

256 , 887 
21,271 

343,442 
62,026 

$87 0,9 00 
11,100 
62,300 
56,600 
20,000 

204,2 00 
149,900 
689,600 
179,300 

- - -  
110,000 

$!145,800 
9,800 

64 , 100 
61,600 
17,900 

:.20,600 
;!60,100 
!188,400 
;109,200 - 

T o t a l  c o s t s  .......... $1,183,965 $2,243,900 $141,000 m i 7 7 , 5 O O  - 
BASIS OF FUNDREQUIREMENTS: 

I n  f i s c a l  :year 1965, t h e  ma jo r i ty  of  t h e  t e s t i n g  on developmenta:. space- 
c r a f t  w i l l  be  completed, and t h e  manufacturing, v e r i f i c a t i o n  and tes t i .ng  of  
production f Light-configurat ion spacec ra f t  w i l l  be  underway. 
subsystem:; w i l l  be  i n  t h e  f i n a l  s t a g e s  of r e l i a b i l i t y  and q u a l i f i c a t i o n  t e s t i n g ,  

A l l  ma jcir module 
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The ground tes t  program w i l l  b e  continued i n  f i s c a l  year  1965 with t h e  
d e l i v e r y  of 6 f l i g h t - c o n f i g u r a t i o n  s p a c e c r a f t .  These s p a c e c r a f t  w i l l  be  used 
f o r  propuls ion system tests , environmental proof t e s t s  , v i b r a t i o n  and acoustic: 
t es t s ,  cornplelte s t a t i c  s t r u c t u r a l  tes ts ,  thermal s t r u c t u r a l  test:;, and v e r i f i -  
c a t i o n  of  e a r l i e r  water impact and f l o t a t i o n  tests.  

The l a s t  3 developmental s p a c e c r a f t  f o r  f l i g h t  tests w i l l  be de l ive red .  
They w i l l  be  used f o r  a h i g h - a l t i t u d e  a b o r t  tes t ,  a micrometeoroid experiment, 
and s t r u c t u r s l  q u a l i f i c a t i o n  of  t h e  spacec ra f t .  One w i l l  b e  used f o r  a high- 
a l t i t u d e  abor t  t e s t  a t  the White Sands Missile Range. 

Four production s p a c e c r a f t  f o r  f l i g h t  t es t  w i l l  be  completed. Two of 
t h e s e  spacec ra f t  w i l l  be de l ive red  t o  White Sands Missile Range to q u a l i f y  
t h e  c r i t i c a l  launch escape system. The o t h e r  two s p a c e c r a f t  w i l l  be 
del ivered t o  Kennedy Space Center f o r  launch on t h e  Saturn I B .  The d e l i v e r y  
o f  t h e  f i r s t  production s p a c e c r a f t  i n i t i a t e s  t h e  "all-up" f l i g h t  t e s t  concept.  
This  concept emphasizes f l i g h t  t e s t i n g ,  a t  a s  e a r l y  a d a t e  a s  p o s s i b l e ,  com- 
p l e t e  spacec ra f t  systems t h a t  r ep resen t  a s  c l o s e l y  a s  p o s s i b l e  t h e  spacec ra f t  
systems that. w i l l  be employed 011 lunar  missions.  A t  t h e  end of f i s c a l  year 
1965 , 12  production f l i gh t - conf igu ra t ion  s p a c e c r a f t  w i l l  be  i n  v a r i o t s  s t ages  
o f  construct.:.ori. 

The Saturn I ,  f i r s t  phase, of t he  Apollo launch v e h i c l e  and s p a c e c r a f t  
development program, w i l l  be completed with t h e  launch of t he  SA-10. Major 
f l i g h t  t e s t i n g  of Apollo s p a c e c r a f t  then s h i f t s  t o  t h e  Saturn I B .  A c t i v i t y  
i n  t h e  Saturn XB program w i l l  i n c r e a s e  s i g n i f i c a n t l y  i n  f i s c a l  y e a r s  1964 and 
1965. Fabr i ca t ion  of t he  f i r s t  Saturn I B  launch v e h i c l e  i s  underway and by 
the  end of f i s c a l  yea r  1964, 2 v e h i c l e s  w i l l  be i n  t h e  f a b r i c a t i o n  st:age. By 
t he  end of f i s c a l  yea r  1965, the first boos te r  and upper s t a g e s  w i l l  be com- 
p le t ed  arid s t a t i c  t e s t e d .  I n  a d d i t i o n ,  major progress  w i l l  be made :.n t he  
f a b r i c a t i o n  and assembly of the  next  3 f l i g h t  veh ic l e s .  

The Saturn V program rep resen t s  t h e  t h i r d  and f i n a l  phase of the! v e h i c l e  
development .?rc:,gram a s  i t  r e l a t e s  t o  Apollo. This  program, which i s  being 
developed concur ren t ly  with t h e  Saturn I and Saturn I B ,  w i l l  near i t s  peak 
e f f o r t  during f i s c a l  yea r  1965. Ten ground test  s t a g e s  w i l l  be e i t h e r  
completed or i n  t h e  process of f a b r i c a t i o n  o r  assembly by t h e  end of  f i s c a l  
year 1964. In f i s c a l  year  1965 work w i l l  be  s t a r t e d  on t h e  f i r s t  f l : .ght 
s t a g e s ;  approximately 20 ground o r  f l i g h t  s t a g e s  w i l l  be  i n  t h e  f a b r x a t i o n  
and assembly process o r  w i l l  be completed during t h e  year.  Engine develop- 
ment and prodwction a r e  keeping pace with s t a g e  a c t i v i t y .  
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SCHEDULE OF LAUNCHES 

Schedule of Significant Research and Development Events 

Event Quarter 

Saturn I launch vehicle/SA-5 flight test 1 

SpacecraftISA-6 flight test; Saturn I 
launch vehicle/SA-6 flight test 2 

5 - 2  enginelpreliminary flight rating test 2 

5-2 enginerdelivery of first flight engine 3 

F-1 enginelpreliminary flight rating test 3 

H-1 enginerqualification 4 

F-1  enginerdelivery of first flight engine 1 

Saturn I launch vehicle/SA-8 flight test 
(first C'hrysler built booster) 2 

Spacecraft,/airframe IO09 checkout (first 
spacecraft qualification) 4 

5 - 2  engine/ qualif icat ion 4 

Calendar 
Year --- 
I. 9 64 

19 64 

1.9 64 

1.964 

1964 

1.964 

1.965 

1.965 

1.965 

1.965 

718-894 O-(i4-6 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF MANJED SPACE FLIGHT ADVANCED MISSILONS '?ROGRAM 

PROGKAM OBJECTIVES AND JUSTIFICATION: 

The Advanced Missions program examines t h e  e x i s t i n g  technoltogy +f 
manned space f l i g h t  and ana lyzes  concepts  f o r  f u t u r e  missions t o  progi.de t h e  
information and eva lua t ion  r equ i r ed  f o r  l o g i c a l  s e l e c t i o n  of  new p r o j e c t s .  
The s c i e n t i f i c  and t e c h n i c a l  knowledge obta ined  under t h i s  program i s  e s s e n t i a l  
fo r  sound planning of f u t u r e  manned missions.  

SUMMARY OF RESOURCES REQUIREMENTS: (Thousands of Dollitr s) 

1965 --- 1964 - 1963 

Advanced s tud ie s . . . . . . ,  ....,.,.. $11,391 $22,100 $26,000 

BASIS OF FUND REQUIREMENTS: 

The advanced s tudy  e f f o r t  during t h i s  f i s c a l  year w i l l  be #3irned a t  
e x p l o i t i n g  the! Apollo system c a p a b i l i t y  fo r  lunar  exp lo ra t ion  and e a r t h -  
o r b i t  r e sea rch ,  and a t  more advanced systems f o r  providing a sound basis 
f o r  r e sea rch  and development i n  t h e  technology f o r  long l ead  t ime hardware. 
A cont inuing  eva lua t ion  w i l l  be made of  t h e  va r ious  methods of Lunar explo- 
r a t i o n  and the! s c i e n t i f i c  data which can be obta ined  by t h e s e  mlethods. The 
b a s i c  requirements and c a p a b i l i t i e s  of manned e a r t h - o r b i t a l  research  labora-  
t o r i e s  w i l l  be: developed; s t u d i e s  w i l l  cont inue  t o  de f ine  manned p lane ta ry  
missions a n d  eva lua te  t h e  most promising approaches. 
Sa turn  launch v e h i c l e s  w i l l  be conductzd and t h e i r  p o t e n t i a l  w i l l  be compared 
t o  o ther  p o s s i b l e  post-Saturn launch systems. F i n a l l y ,  recoverable  launch 
systems approaxhes w i l l  be developed and eva lua ted .  4 

Growth s t u d i e s  of 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS GEOPHYSICS AND ASTRONOMY PROGRAP! 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The fundamental o b j e c t i v e  of t h e  Geophysics and Astronomy I ' rog rm is to1 
i nc rease  our knowledge and understanding of t h e  space environment of t he  
E a r t h ,  t l h e  Sun and i ts  r e l a t i o n s h i p s  t o  t h e  E a r t h ,  t h e  geode t i c  p r o p e r t i e s  
of t h e  Bsart,h, and t h e  fundamental physical  na tu re  of t he  universe .  

Knowleldge of t h e s e  areas is  bas i c ,  not  only t o  our  understatnding of t he  
problems of s u r v i v a l  and nav iga t ion  i n  space,  but a l s o  t o  t h e  iniprovtment of 
our a b i l . i t y  t o  make technological  advances i n  o t h e r  f i e l d s .  The und6:r- 
standin; o r  t n e  GarCii's atmosphere is important f o r  ad.ral-lc:1:;;-.:;t (.I :: v.:at::cr 
EorecascFng, L D Y  so lu t io r ,  o f  spacec rn r t  r een t ry  problenis and i o r  s t u t i y  02 
t h e  atrs:,:;pheres o f  o t h z r  p l a x t s .  , Ioizospiieric s t u d i e s  c o n t r i b u t e  t o  t he  
advancement 3f r a d i o  communications. S tud ie s  of t he  Earth ' s  1nagneto:;phere 
and the i n t e r p l a n e t a r y  medium provide a l i n k  between the E a r t h ' s  iztmosphere 
and s o l a r  a c t i v i t y .  They a l s o  provide information needed i o r  design o r  
s p a c e c r a f t  t x  a s su re  man's s u r v i v a l  i n  space. S tud ie s  of t he  Sun, wi.cii 
r e l a t e d  to :j tudies  of t he  Ea r th ' s  env i ro iuen t  and t h e  i,nterplaLietary Lnc:;IL~,-xy 
w i l l  gl.ve 22; a capabi l - i ty  t i  Lorecast ti ie e i z e c t s  based.  oil a l. .~onled.~,e aE 
t h e i r  causes.  G e d 2 L L c  i n v e s t i g a t i o n s  provide an improved basis :ox maps  af 
the  dart11 ailti :tor navigat ion i r t  space.  ale imnediatc impact of as trc'noinical 
observat ions i:; more d i f f i c u l t .  t o  assess, but they give us an o p p o r t m i t y  t o  
observe phys:ical processes t h a t  could not poss ib ly  be reproduced i n  i. 
l abo ra to ry  ,, 

I n  a d d i t i o n  t o  the  p r e d i c t a b l e  p r a c t i c a l  r e s u l t s ,  t h e r e  w i l l  no doubt be 
coun t l e s s  o t h e r  a p p l i c a t i o n s  of the knowledge obtained from the  Zeophysics 
and Astronomy Program. The program i s  planned t o  accumulate t h i s  knowledge 
i n  an orcierly nlanner s o  t h a t  i t  w i l l  be a v a i l a b l e  t o  those who w i l l  conceive 
of these  p r a c t i c a l  app l i ca t ions .  

SUMMARY CF RI:SOURCES REUUIREMENTS: 

Supporting research and 
technology..o..,O...O..eoee.... 

Sola r  observa.tories............. 
Astronomical obse rva to r i e s  * .  . . . . 
Geophysical obse rva to r i e s  .-.,.... 

(Thousands of Dollars)  

1965 
c_ 

1963 1964 

$13,581 $15,100 $14,800 
10,900 18,800 22,lOG 
39,250 47,766 51y003 
39 ,634  53,390 55,400 
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:.sf55 - 1963 1964 

Explorers ....................... $32, C 1 1  $34,200 S31,900 
Soundin;: r o c k e t s .  ............... 11,513 17,100 15,000 

Total  costs................... $147,689 $186,200 $J90,200 - 
BAS IS OF FUND RJQUIREMENTS : 

Supportinp Research and Technology 

The support ing r e sea rch  and technology e f f o r t s  are conducted by 
u n i v e r s i t i e s ,  NASA i n s t a l l a t i o n s ,  and o t h e r  government and non-government 
research o rgan iza t ions  under t h e  s c i e n t i f i c  and a d m i n i s t r a t i v e  coordir .a t ion 
of t h e  Off ice  of Space Science1 and Applicat ions.  The program includes 
t h e o r e t i c a l  and l abora to ry  r e sea rch ,  ground based observat ions,  a i r c r a f t  and 
bal loon fl.ighir experiments, and advanced work l ead ing  t o  t h e  development of 
sa te l l i t e  and rocket  borne instrumentat ion.  Data which have been obtained 
from various .flight p r o j e c t s  and ground based observat ions are c o r r e l a t e d  
under this:  program t o  t ake  advantage of  a l l  a v a i l a b l e  information i n  
a r r i v i n g  a t  c:onclusions. The ca t a log ing  and p r e s e r v a t i o n  of  such data are 
a l s o  funded under t h i s  program. 

S o l a r  Observator ies  

The First:  Orb i t ing  So la r  Observatory (OS0 I) w a s  launched i n  1962. 
Seven s i m i l a r  Spacecraf t  are scheduled f o r  launch a t  about n ine  month i n t e r -  
v a l s  between now and 1968. The s p a c e c r a f t  p o i n t s  an experimental  package a t  
the  Sun with a n  accuracy of  one minute of a r c  t o  s tudy i t s  electromagnet ic  
r a d i a t i o n  i n  those regions of  t he  spectrum obscured by t h e  Ea r th ' s  atmos- 
phere. The spac:ecraft a l s o  carries experiments i n  i t s  s t a b l i z i n g  wheel which 
po in t  a t  t he  Sun once with each r e v o l u t i o n  of  t h e  wheel. An Advanced 
Orb i t ing  So la r  Observatory (AOSO) is  under development. It w i l l  provide t h e  
increased poiriti.ng c a p a b i l i t y ,  l a r g e r  volume f o r  instruments  and the  i a -  
creased te lemetry capac i ty  which are requ i r ed  f o r  t h e  s tudy and understanding 
of  s o l a r  f l a r e s  on t h e  Sun. 

Astronomical Observator ies  

The Orb i t ing  Astronomical Observatory (OAO) is being developed t o  p l ace  
complex astronomical instruments  above t h e  atmosphere and t o  point: t h e  
equipment a t  any s e l e c t e d  r eg ion  o f  t h e  sky wi th  extreme accuracy and 
s t a b i l i t y .  Spacecraf t  component development is e s s e n t i a l l y  complete and 
i n t e g r a t i o n  of t h e  s p a c e c r a f t  and instruments has  begun. Work is progces- 
s i n g  on t h e  f i r s t  t h r e e  obse rva to r i e s ,  and work on t h e  f o u r t h  observatory 
w i l l  be i n i t i a t e d  i n  f i s c a l  year  1965. 

Geophysical Observator ies  

Orb i t ing  Geophysical Observatory (OGO) is being developed t o  provide a 
series of  spacec ra f t  capable of  support ing a l a r g e  number of  d i v e r s i f i e d  but 
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c o r r e l a t e d  s c i e n t i f i c  and t echno log ica l  i n v e s t i g a t i o n s  w i t h i n  the  E a r t h ' s  
atmosphere, the magnetosphere, and c i s l u n a r  space.  The f i r s t  s p a c e c r a f t  i s  
scheduled f o r  launch i n  mid 1964 wi th  launchings at t h e  rate of  about two per 
year  t h e r e a f t e r .  As t he  development of  t h e  s p a c e c r a f t  nea r s  completion, 
emphasis i n  f.unding is  s h i f t i n g  t o  t h e  c o s t  of  developing experiinents and 
procuring s p s c e c r a f t  and veh ic l e s  f o r  subsequent f l i g h t s .  There i s  a l s o  a 
provis ion foI  a.n a n a l y s i s  of  t h e  d a t a  from t h e  f o r t y  experiments which w i l l  
be flown on the f i r s t  two obse rva to r i e s .  

Exp 1 o r  e r s 

Explorers are s m a l l  sa te l l i t es  designed t o  c a r r y  a s p e c i f i c  group of 
experiments i n t o  o r b i t s  e s p e c i a l l y  s e l e c t e d  f o r  t h e  experiments involved. 
They have the advantage of  a comparatively s h o r t  leadtirne and can be 
launched by Delta and Scout launch veh ic l e s .  This c l a s s  of s a t e l l i t e s  is 
a l s o  employec i n  i n t e r n a t i o n a l  cooperat ive programs because t h e i r  r e l a t i v e l y  
simple design enables a cooperat ing country with l i t t l e  o r  no experience t o  
p a r t i c i p a t e  i n  t h e  program. The funds provide f o r  launching about nine 
s p a c e c r a f t  per  year.  New types of  Explorers  introduced i n t o  the  program i n  
f i s c a l  years  1964 and 1965 provide f o r  f l i g h t s  i n  r a d i o  astronomy and 
geodesy. Work is  continued i n  ionospheric  and atmospheric r e sea rch  and i n  
exp lo ra t ion  of t h e  E a r t h ' s  magnetosphere and i n t e r p l a n e t a r y  space.  
t i v e  e f f o r t s  with t h e  United Kingdom, Canada, and I t a l y  are cont inuing,  and a 
cooperat ive program with France is being i n i t i a t e d .  

C3opera- 

Sounding Rockets 

Sounding rocke t s  are s m a l l  v e h i c l e s  which a r e  used t o  make v e r t i c a l  
p r o f i l e  measurement of t h e  E a r t h ' s  atmosphere, ionosphere, and magnet9- 
sphere;  t o  conduct chemical experiments i n  t h e  upper atmosphere; t o  r2cover 
me teo r i t e  s a r p l e s  f o r  l abora to ry  s tudy;  t o  make s h o r t  d u r a t i o n  observat ions 
of t he  Sun, s t a r s ,  aiid p l a n e t s ,  and t o  t es t  s a t e l l i t e  prototype .-nstri-  
tnentativii a i c  Lecnciques L L  a space ~ r L v i r o n i i ~ e c t .  Sounuing r3zL:ei. exp 2 r i -  

ments can be prepareu witl, s h o r t  leadtir,ie. They also provide a rierins oL 
explor ing t h a t  ?a r t  of  the upper atmosphere which l i e s  between maximuin 
bal loon a l t i t u d e  and minimum s a t e l l i t e  a l t i t u d e s .  Their  v e r t i c a l  proEiles  
complement the  o r b i t a l  paths  o f  s a t e l l i t e s  i n  completing tlie complex > i c t u r e  
o f  t he  environment of the Earth.  Instrumentat ion and techniques provsd out 
on sounding rockets  provide a t e s t  of f e a s i b i l i t y  f o r  s a t e l l i t e  experiments 
and g r e a t l q  inprove the chances of obraining use fu l  da t a .  Fiscal  year 1464 
and f i s c a l  year 1 9 u 5  iunds provide f o r  a l e v e l  of  about 115 f1-ights plrr 
y e a r .  This r ep resen t s  an inc rease  irom a l e v e l  of  7 8  f l i g h t s  furicled in 
f i s c a l  year 1963. The inc rease  i s  occasioned by the  a c c e l e r a t e d  e f f o r t  t o  
s tudy  the  E a r t h ' s  environment during the  I n t e r n a t i o n a l  Year of  t he  Guiet 
Sun. 
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SCHEDULE OF LAUNCHES 

hchedule o f  S i g n i f i c a n t  Research and fieve lopment Events 

Pr0jec.t 

Geophys i c z l  
Observatories 

Explorers 

Sounding Rockets 

E v  E I; t 

- Launch secor,d O S 0  s p a c e c r a f t  
(Iaunci~es a t  n ine  mouth Fntervals  

tt, ex e a i  t e r ) 
- Launch i i r s t  AOSO s p a c e c r a r t  

- Launci; f i r s t  920 
(lauuciics e t  two per  year t he re -  

a i t e r )  

C a 1 e 11 da 1: 
qua1 iler Year ._ 

2 1964 

- 1965 

- Launch Bcacort Explorer f o r  iorio- 
sphe r i c  propagation and geodet ic  
s t u d i e s  1 

- Launch Ionosphere Explorer f o r  
f ixed  frequency tops ide  soundings 1 

- Launch A i r  Density Explorer and 
Injun Explorer with one Scout 
veh ic l e  2 

- Launch Canadian Alouet te  and Direct  
Measurements Explorer on one Thor- 
Agena veh ic l e  f o r  ionosphere 
monitoring - 

measurements 

E xp 1 o r e r 

I n t e r n a t i o n a l  S a t e l l i t e  f o r  - 
Ionspheric  S tud ie s  (ISIS) 

- Launch Beacon Explorer f o r  geode t i c  

- Launch f i r s t  Radio Astronomy 

- Launch i n t e g r a t e d  CanadiadUS 

- 
- 

- Cosmic dus t  c o l l e c t i o n  
- I n v e s t i g a t i o n  of e q u a t o r i a l  magnetic 

- Cor re l a t ed  geophysical measurements 
- Separa t ing  capsule  ionosphere measure- 

f i e l d  

ments 

1964 

1964 

1964 

1964 

1965 

1965 

1966 

1967 

1964 

1964 
1964 

1964 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTUWTES 
SUNNARY 

OFFICE OF SP,4C19 SCIENCE AND APPLICATIONS LUNAR AND PLANETARY EXPLORATION 
PROGRAM 

PROGRAM 0BJECT:IVES AND JUSTIFICATION: 

The obJ ec t ive  of lunar  and p l ane ta ry  explora t ion  i s  t o  ob ta in  s i g n i f i -  
can t  s c i e n t i E i c  data  from t h e  moon and o t h e r  bodies  of  t h e  s o l a r  system and 
i n t e r p l a n e t a r y  space.  Both a t t i t u d e  and s p i n  s t a b i l i z e d  spacec ra f t  vi11 be 
used, SpeciEic mission o b j e c t i v e s  inc lude  p i c t u r e s  of t h e  lunar  surj 'ace 
with r e s o l u t i o n s  approaching t h r e e  f e e t ;  so f t - l and ing  s c i e n t i f i c  i n s t  ruments 
on the  moon; broad a r e a  photoreconnaissance t o  assist i n  s e l e c t i n g  s:.tes 
f o r  manned :Liinar landing;  development of  instruments  f o r  u se  by men cln t h e  
lunar su r fac  2 ;  ob ta in ing  s i g n i f i c a n t  s c i e n t i f i c  data  about t h e  planei.s ,  
p a r t i c u l a r l y  t h e  presence of l i f e ;  and measuring t h e  i n t e r p l a n e t a r y  tmviron- 
ment s i m u l t a ~ ~ e o u s l y  a t  widely separa ted  p o i n t s  i n  space during a l l  phases of  
t h e  s o l a r  cyc le .  

U n t i l  rwn can t r a v e l  t o  t h e  moon and p l a n e t s ,  explora t ion  must tle con- 
ducted by urlrnaiined spacecraf t , ,  Although much can be learned  about tkie moon 
and p l ane t s  Erom t h e  e a r t h ,  many f a c e t s  of  t h e i r  na tu re  can be found out  only 
by going t h e r e .  These f l i g h t s  o f  explora t ion  w i l l  y i e l d  information on t h e  
h i s t o r y  of t h e  moon and t h e  o r i g i n  of our  p l ane ta ry  system. 

SUMMARY OF IL2SOURCES REQUIREMENTS : (Thousands of Dol la rs )  

1.965 
I_ 

1963 1964 

Support:ing research  and 
techriology .................... $ 22,205 $ 19,000 $ 1 . 8 , l O O  

Ranger., .......................... 88,816 52,200 1.0,800 

Lunar o r b r  'I er ................... 4 20,000 L.9,300 
Mariner.. ............ ;............ 42,777 59,100 14,100 

Manned space science. .  .......... --- 4,200 I .  1,000 

Surveyor :Lisnder.. ............... 66,386 98,600 1:16,000 

Pioneer... , . . . . . . . . . . . . . . . . . . . . . . .  2,614 17,700 2 . 1 , l O O  

$27 0,800 $3O0,400 ................. - T o t a l  cc):jt:j.. $222,802 
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BASIS OF FUNDG.EQUIREMENTS: 

Supporting Research and Technology 

This program provides  t h e  c a p a b i l i t y  t o  c a r r y  o u t  work not s p e c i E i c a l l y  
a p a r t  of  c u r r e n t l y  approved f l i g h t  missions,  bu t  which c o n t r i b u t e s  t >  lunar  
and planetary sc i ence ,  advanced t e c h n i c a l  development , o r  advanced mission 
planning. Ground based obse rva t ion  and measurements of e x t r a t e r r e s t r t a l  
bodies provide b a s i c  s c i e n t i f i c  d a t a  t o  be used i n  comparison wit:h f l i g h t  
measurements, and t o  s e r v e  a s  a background f o r  t h e  development of f l i z h ;  
information. This program provides  e a r l y  funding f o r  promising experiments 
which may l a t e r  be s e l e c t e d  f o r  f l i g h t  missions.  This program p i -ov~des  f o r  
work t o  advance technology a s  r equ i r ed  f o r  f u t u r e  missions inc lud ing  
c u r r e n t  work on s p a c e c r a f t  s t e r i l i z a t i o n  f o r  t h e  prevent ion of plianet3ry 
contamination by t e r r e s t r i a l  organisms. Advanced s t u d i e s  funded by tiiis 
program lead t o  f u t u r e  mission d e f i n i t i o n  
ura t ions.  

and advanced s p a c e c r a f t  co i f i g -  

Manned Space Science 

Development of s c i e n t i f i c  instruments  f o r  experiments on manned space 
f l i g h t  missions i s  budgeted as a s e p a r a t e  i t e m  t h i s  year.  The $ l l , O O C 1 , 0 0 0  
requested w i l l  be used t o  t r a i n  the  a s t r o n a u t s  as s c i e n t i f i c  observerr and 
as pa r t i c i . pa to r s  i n  s p e c i f i c  experiments , t o  support  s c i e n t i f i c  invest  i g a t i o n s  , 
t o  develop equipment f o r  t h e s e  same s c i e n t i f i c  i n v e s t i g a t i o n s  on manned 
Gemini and Apolllo missions,  and t o  s tudy t h e  p o t e n t i a l  s c i e n t i f i c  uses of 
proposed f u t u r e  manned s p a c e c r a f t  systems. Man h a s  d i s t i n c t  advantages over 
unmanned systems as a s c i e n t i f i c  observer  i n  space and on the  lunar  s u r f a c e ,  
and these  funds are needed t o  a s s u r e  t h a t  t h e s e  advantages w i l l  be f u l l y  
exploi ted.  

Ranger 

The o b j e c t i v e  of  t h e  c u r r e n t  Ranger program of fou r  f l i g h t s  i n  ciilendar 
year  1964 (Rangers A-D) is t o  o b t a i n  high r e s o l u t i o n  t e l e v i s i o n  p i c t u r e s  of  
lunar  s u r f a c e  which w i l l  be of b e n e f i t  both t o  s c i e n c e  and t h e  United S t a t e s  
manned lunar  program. These p i c t u r e s  should be a t  l e a s t  an order  of riagni- 
tude b e t t e r  i n  r e s o l u t i o n  than  any a v a i l a b l e  e a r t h  based photography. An 
extensive redesign and re tes t  program fol lowing e a r l y  Ranger f a i l u r e s  i s  now 
complete and t e s t  r e s u l t s  on c u r r e n t  spacec ra f t  have been very encouriiging, 
i n d i c a t i n g  t h a t  t h e  o b j e c t i v e  o f  increased p r o b a b i l i t y  o f  f l i g h t  succt!ss has  
been a t t a i n e d .  The f i s c a l  yea r  1965 r eques t  w i l l  complete funding foi. t h e  
Ranger progrem. 

Surveyor Lander 

The o b j e c t i v e  o f  Surveyor i s  t o  make t h e  f i r s t  c o n t r o l l e d  landing; on 
t h e  moon. A s e r i e s  of seventeen f l i g h t s  i s  planned t o  measure p h y s i c i l  and 
chemical p r o p e r t i e s  of t h e  lunar  s u r f a c e ,  i t s  hardness  and t e x t u r e ,  and 
seismic ac:tiv:ity, a s  w e l l  a s  to t r ansmi t  t o  e a r t h  high r e s o l u t i o n  t e l cwis ion  
p i c t u r e s  and :information on meteoroid hazards.  The Surveyor r e p r e s e n t s  a 
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cons iderable  advance i n  t h e  s t a t e  of  t h e  a r t  i n  spacec ra f t  technology by i t s  
space navi.gat;on requirements and m u l t i s t a g e  rocke t  descent  t o  a s o f t  lunar  
landing. 
These funds w i l l  pay f o r  spacec ra f t  development and f a b r i c a t i o n ,  f l i g h t  
s c i e n t i f i c :  hardware, procurement of t h e  Centaur launch v e h i c l e ,  and mission 
pecu l i a r  ground equipment and opera t ions .  

To support  t h i s  e f f o r t  $136,000,000 is  requi red  i n  f i s c a l  year  1965. 

Lunar O r b i t e r  

The 1.una;c o r b i t e r  i s  a high a l t i t u d e  photoreconnaissance s a t e l 1 i t . e  
designed t:o support  t h e  requirements o f  t h e  manned lunar  landing. Orl i i ter  
data  w i l l  be of s i g n i f i c a n t  va lue  f o r  ob ta in ing  broad area  photog rap hi.^ 
information end i n  c o r r e l a t i n g  data  acqui red  on t h e  lunar  su r face  by 
Surveyor :landtar. Analysis of i t s  o r b i t  w i l l  d i s c l o s e  much about t h e  Iiature 
of  t h e  moon's shape, i t s  mass d i s t r i b u t i o n ,  and i t s  i n t e r n a l  structurc: .  The 
Orb i t e r  has  taken advantage o f  t h e  growth of  t h e  Atlas-Agena payload c:apabil- 
i t y  t o  800 pounds f o r  lunar  missions and r ecen t  improvements i n  spacec ra f t  
technology. F i sca l  year  1965 funds w i l l  cont inue  t h e  spacec ra f t  deve:.opment 
e f f o r t  i n i t i a t e d  i n  f i s c a l  year  1964 and provide f o r  t h e  i n i t i a l  payment f o r  
procurement o E the A t  l a  s-Agena launch v e h i c l e s  . 

Mariner 

Object ives  of t h i s  program a r e  t o  conduct f l i g h t  missions i r  t h e  
v i c i n i t y  of t i e  p l a n e t s  Venus and Mars t o  o b t a i n  information a b o t t  t h e i r  
su r f aces  and atmospheres. The c u r r e n t  series of  f l i g h t s  planned f o r  c:alendar 
year 1964 and ca lendar  year  1966 a r e  d i r e c t e d  toward explora t ion  of Mars. 
The c e n t r a l  ,st:ientific o b j e c t i v e  f o r  Mars i s  t o  o b t a i n  informat icn  re  Lating 
t o  t h e  ex i s t ence  of  l i f e .  The ca lendar  year  1964 Mariner launchcd on Atlas-  
Agena w i l l  p h t o g r a p h  t h e  s u r f a c e  of  Mars a s  it f l i e s  by and w i l l  sea rch f o r  
hydrogen i3nd Dxygen requi red  t o  s u s t a i n  l i f e  a s  w e  know it .  The ca l enda r  
year  1966 missions w i l l  b u i l d  on data  obta ined  i n  t h e  e a r l i e r  f l i g h t s  by 
u t i l i z i n g  more s o p h i s t i c a t e d  ins t rumenta t ion  made p o s s i b l e  by t h e  a d d i t i o n a l  
weight c a p a b i l i t i e s  of  t h e  Atlas-Centaur launch veh ic l e .  F i s c a l  year  1965 
funds w i l l  complete funding of t h e  ca lendar  year  1964 Mars m i s s i c m s  and 
provide f o r  i n i t i a t i o n  of hardware procurement f o r  t h e  ca lendar  year  1966 
missions.  

Pioneer 

Pioneer  w i l l  permit simultaneous measurements of i n t e r p l a n e t a r y  
phenomena a t  widely separa ted  p o i n t s  i n  space,  and w i l l  complemerit i n t e r -  
p l ane ta ry  s c i e n t i f i c  experiments from Mariner missions t o  Mars dur ing  t h e  
I n t e r n a t i o n a l  Quiet Sun Year. 
s tanding  lof the  i n t e r r e l a t i o n  between s o l a r  and i n t e r p l a n e t a r y  phenom-.na, 
which must be understood before  hazards  t o  manned space f l i g h t  mi.ssions 
become p red ic t ab le .  
measurements as  s o l a r  a c t i v i t y  i n c r e a s e s  toward i t s  maximum. 

These measurements w i l l  l ead  t o  b e t t e r  under- 

A t o t a l  of seven f l i g h t s  are planned t o  a s su re  cmtinuou:; 



SCHEDULE OF LAUNCHES 

Schedule of S igg i f  i c a n t  Research and Development Events 

P s o  j e c t  

Kanger 

Ranger 

K a n p r  

:<anger 

i :ar ine r 

: urveyor 

Fioiieer 

Lunar 
Grb i t e r  

Curve yo r 

Mar irier 

Event 

Ranger A launch 

Ranger B launch 

Ranger C launch 

Ranger D launch 

Tho launches t o  Mars 

I n i t i a l  engineer ing tes t  f l i g h t  

F i r s t  launch 

I n i t i a l  launches 

I n i t i a l  opera t ion  f l i g h t  

Two launches t o  Mars 

Quar t e r  

1 

1 

2 

3 

4 

1 

1 

- 

- 
- 

Ca lendar 
‘le ar 

1964 

1964 

1964 

1964 

1964 

1965 

1965 

-- 

1966 

1966 

1966 

RD 24 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS SUSTAINING UNIVERSITY PROGRAM 

PROGRAM OBJECTIXJES AND JUSTIFICATION: 

With its establishment, the National Aeronautics and Space Administration 
was charged with expanding human knowledge of phenomena in the atmosphcre 
and space and preserving the role of the United States as a leader in aero- 
nautical and space-related science and technology. As would be expected in 
any undertaking of this complexity and sophistication, the need for know- 
ledge of almost infinite variety was immediately recognized, and it soon 
became apparent that the existing sponsored research activities could riot 
utilize fully the abilities of our universities. Accordingly, the Sustaining 
University Priogram was planned and initiated in fiscal year 1962 t o  increase 
university participation in aeronautical and space science and engineering 
endeavors iznd to broaden NASA's sponsored research activities. 

Shortages of trained people and lack of understanding of natural 
phenomena are perhaps the most serious impediments to rapid and satisfiictory 
progress in the development of a difficult new technology. Since universi- 
ties are the traditional sources of both new knowledge and highly traiiied 
manpower, i2 carefully designed, NASA-oriented university relationship :.s re- 
quired which can supply scientific talent and significant and relevant re- 
search activity commensurate with the demands of the national space ef.iort 
and its associated activities. n u s  in this program, NASA encourages re- 
search, helps advance the production of trained talent, and on occasioii 
assists in the provision of research laboratories. 

SUMMARY OF RESOURCES REQUIREMENTS: (Thousands of Dollars) 

1961i -- 1963 1964 

Training. ..................... $14,145 $20,000 $2!i, 000 
Facilities......... ........... 10,249 12,000 IO, 000 
Research...................... 6,206 8,000 - 1:L,ooo 

$4ti, 000 -- -- Total costs................. $30,600 $40,000 

BASIS OF FW-REQUIREMENTS: 

The rapid development of the space program continues to place. incyreas- 
ingly severe demands on the supply of highly trained scientists arid engineers. 
The President's Science Advisory Committee has emphasized the need for more 
trained manpower, particularly in the fields of engineering, mathematics and 
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t h e  phys ica l  sc iences ,  and has  recoxtunended immediate a c t i o n  t o - i n c r e a s e  t h e  
output  of Ph.D.'s t o  a t o t a l  of 7,500 per  year  by 1970. By September 1964, 
about 2,000 s c i e n t i s t s  and engineers  w i l l  be i n  t r a i n i n g  i n  t h e  N4SA program 
with an investment of nea r ly  $36 m i l l i o n  s i n c e  i t s  incept ion.  
t r a i n  a commensurate share  of t h e  Ph.D.'s needed, p a r t i c u l a r l y  those who w i l l  
become involved i n  t h e  space program, an a d d i t i o n a l  1,250 new s tuden t s  should 
be brought int:o t h e  program i n  f i s c a l  year  1965 a t  a c o s t  of about $25 mi l l ion .  

Research and t r a i n i n g  i n  space- re la ted  sc i ence  and technology are o f t e n  
impeded by inadequate  o r  complete lack  of  e x i s t i n g  l abora to ry  spac:e i n  many 
i n s t i t u t i o n s .  During t h e  next  f i v e  years  a t o t a l  of some 75 u n i v e r s i t t e s  
heav i ly  engaged i n  NASA's programs are expected t o  r e q u i r e  over t h r e e  in i l l i on  
square f e e t  of l a b o r a t o r i e s  t o  accownodate r e sea rch  and t r a i n i n g  i n  space- 
r e l a t e d  work. Acquis i t ions  i n i t i a t e d  through f i s c a l  year 1964 for  t h i o  
p r o j e c t  a r e  adding approximately 855 thousand square  f e e t  o f  l abora to ry  space 
a t  a c o s t  of nea r ly  $29 mil l ion .  A continued, o r d e r l y  and d e l i b e r a t e  acqui-  
s i t i o n  r a t e  t o  he lp  f u l f i l l  p a r t  of t h e  remaining needs r e q u i r e s  !$lo m i l l i o n  
f o r  cons t ruc t ion  of an a d d i t i o n a l  275 thousand square f e e t  of l abora to ry  
space during f iscal  year 1965. 

I n  o rde r  t o  

NASA is acu te ly  aware of t h e  urgent  need t o  expend and improve t h e  
c a p a b i l i t i e s  of  t h e  na t ion ' s  u n i v e r s i t i e s  t o  conduct r e sea rch  i n  the space 
sc iences  and technology i f  we are t o  meet t h e  long-range goa ls  of t h e  space 
program and remain a world leader  i n  t h e  exp lo ra t ion  and conquest of  space. 
We a r e  tak ing  p o s i t i v e  a c t i o n  t o  meet t h i s  need by support ing broad programs 
of  space and a.eronautica1 r e sea rch  which have been s p e c i f i c a l l y  t a i l o r e d  t o  
t h e  individual.  c h a r a c t e r i s t i c s  of each u n i v e r s i t y ,  thus  a f fo rd ing  maxinum 
oppor tuni ty  f o r  t h e  adopt ion of  new approaches, balancing and s t rengthening  
e x i s t i n g  work., and s t imu la t ing  t h e  development and growth of new t a l e n t ,  
I n  add i t ion ,  by support ing q u a l i t y  r e sea rch  a t  s e l e c t e d  i n s t i t u t i o n s  n o t  
c u r r e n t l y  p a r t i c i p a t i n g  i n  t h e  space program, t h e  number of u n i v e r s i t i e s  
involved i n  at:tacking some of t h e  fundamental problems fac ing  NASA is  permit-  
t e d  t o  grow arid thus broaden t h e  base of  t h e  na t ion ' s  t o t a l  u n i v e r s i t y  research  
c a p a b i l i t y .  110 c a r r y  ou t  t h i s  program, t h e  $11 m i l l i o n  r eques t  fo r  f i s c a l  
year 1965 special-purpose r e sea rch  p r o j e c t s  w i l l  be used t o  award about s i x t y  
g r a n t s  t o  f i f t y -one  u n i v e r s i t i e s  i n  th i r ty- two states. For ty  of  these g ran t s  
w i l l  be for  the cont inua t ion  of p r o j e c t s  supported i n  f i s c a l  year 1964, and 
t h e  remainder w i l l  go t o  u n i v e r s i t i e s  p a r t i c i p a t i n g  i n  t h i s  program fo r  t h e  
f i r s t  time. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF SPACE SCIENCE AND APPLICATIONS ] L A U N C H O P M E N l  PROGIW! 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The :L a u r c h  e h i c l e  development program is  conducted t o  a s su re  r e l i a b l e  
and economica.1 launch systems f o r  unmanned f l i g h t  p r o j e c t s .  

To accomplish these  o b j e c t i v e s  the  Launch Vehicle and Propu Lsion 
Programs Office conducts (1) a support ing r e sea rch  and technology program t o  
i n v e s t i g a t e  L r e h  i c l e  system conf igu ra t ions  and techniques f o r  meecing n i s s i o n  
requirements wh.ich exceed e x i s t i n g  c a p a b i l i t i e s ;  (2) t he  development of 
launch veh ic l e s  f o r  t he  support  of  unmanned s p a c e c r a f t  missions; (3) procure- 
ment of launch veh ic l e s  f o r  unmanned f l i g h t  missions; and (4) modifying and 
improving t h w  e x i s t i n g  s t a b l e  of v e h i c l e s  and ground systems t o  support t hese  
p r o j e c t s .  

SUMMARY OF R+E+EC)URCES REQUIREMENTS: (Thousands of Do l l a r s )  

1963 1964 - - 1965 . 

Supporting m s e a r c h  and technology ... $ 1,598 $ 1,900 $ 4,500 
S c ou t d eve :. opme n t .................... 
D e  1 t a deve ;. oprnen t .................... 
FLOX deve 1 Ispinen t ..................... --- 1,900 17,500 
0perati.ona:. veh ic l e  support  .......... 7.700 13,200 14 , 200 

--- --- 3 , 648 
2 , 183 --- 

Centaur devel-opment .................. 90,600 108 , 100 92,000 

Total. c o s t s  ........................ $105,729 $125,100 $128,200 - 
BASIS OF FWg) REQUIREMENTS: 

Supporting Research and Technology 

The 1 aunch veh ic l e  & e v e l o p e n t  support ing xesearch and technology efr 'ort. 
coi:sists of :;tildies i n  the areas o f :  (1) General veh ic l e  technolog) t o  
determine app1:icabili ty of t h a t  knowledge t o  t h e  unmanned mission rec,uire- 
ments; (>!) Future mission requirements t o  determine if s u i t a b l e  vehic.les are 
a v a i l a b l e ,  o'c  t he  e x t e n t  t o  which changes are required;  (3) Design c i . i ter ia ;  
and ( 4 )  Hardware technology including t h e  development of components , sub- 
systems, o r  rechniques found app l i cab le  t o  the  needs of the unmanned missions.  
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These a reas  include f l u i d  behavior l t u d i e s ,  Vehicle System a t u d i e ; ,  
s o l i d  s ta te  canponent development, instrumentat ion and propuls ion ~ y s t  2 m s  
techno logy. 

Scout Development 

The purpose of the Scout development p r o j e c t  was t o  develop i* r e l i a b l e ,  
inexpensive veh ic l e  f o r  general  space research.  The v e h i c l e ' s  c a p a b i l i t i e s  
include orbi t :a l : ,  probe, and r e -en t ry  missions.  

The Scour: veh ic l e  development f l i g h t  t es t  program c o n s i s t i n g  of e i g h t  
launches was conpleted i n  f i s c a l  year  1963. Twenty-four Scouts !lad been 
launched by the end of calendar year  1963. 

D e  1 t a Deve 1 opment 

D e l t a  is a t t iree-stage launch veh ic l e  which is beiilg used t o  1aur.ch a 
v a r i e t y  of s c i e n t i f i c  s a t e l l i t e s ,  a p p l i c a t i o n  s a t e l l i t e s ,  and space probes.  

The development program was cotnpleted i n  f i s c a l  year  1963 and consis ted 
of 12 f l i g h t  t es t  veh ic l e s .  This program has achieved an outs tanding record 
s i n c e  i t s  inozpt ion.  After  f a i l u r e  of the f i r s t  launch, the veh ic l e  has 
performed s u c c e s s f u l l y  f o r  21 consecutive launchings. 

Centaur Development 

Centaur i s  a 10-foot diameter ,  high energy upper s t a g e  powered b:r two 
P r a t t  and Whitney RL 10-A-3 l i q u i d  hydrogen - l i q u i d  oxygen engir.es 0:: 15,000 
pounds t h r u s t  each. The A t l e s  -Centaur combination can launch a payloiid of 
over 2,100 pounds t o  the moon. It w i l l  be used by NASA p r i n c i p a l l y  f o r  the 
Surveyor s e r i e s  of unmanned s o f t  lunar  landings and Mariner p l ane ta ry  missions.  
The development p r o j e c t  c o n s i s t s  of e i g h t  f l i g h t  t es t  launches extend ing 
through 1965. 

FLOX Development 

A vehiclle improvement p r o j e c t  i s  being i n i t i a t e d  i n  f i s c a l  year 1.964 t o  
achieve a s i g n i f i c a n t  improvement i n  t h e  performance of t h e  Atlas v e h i c l e  by 
s u b s t i t u t i n g  30 percen t  f l u o r i n e  and 70 pe rcen t  oxygen by weight f o r  t h e  
p re sen t  l i q u i d  oxygen o x i d i z e r .  
i t y ,  reduce the c o s t  per pound of  de l ive red  payload, and inc rease  misr;ion 
c a p a b i l i t  Les. 
launch v e h i c l e s  now us ing  l i q u i d  oxygen (LOX) as a n  o x i d i z e r .  

It w i l l  r e s u l t  i n  increased payload capab i l -  

'The r e s u l t i n g  p r o p e l l a n t  technology w i l l  be a p p l i c a b l e  t o  o the r  

The p r o j e c t  makes use of t h e  Atlas v e h i c l e s  recovered from t h e  Mercury 
It includes test: f i r i n g  of  program t o  t e s t  t h e  p r o p e l l a n t  handl ing system. 

engines modified f o r  t h e  more e n e r g e t i c  p r o p e l l a n t ,  and f l i g h t  performance 
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evaluat ion.  Preliminary s t u d i e s  conducted i n  1963 i n d i c a t e  t h i s  new x o -  
p e l l a n t  mixture w i l l  i nc rease  payload c a p a b i l i t y  of t he  Atlas-Centaur tor the 
Surveyor mission approximately 30 percent .  A similar inc rease  is expected t o  
be realizeld on the Atlas-Agena missions,  such as the  Lunar O r b i t e r  and 
Advanced Technological S a t e l l i t e .  

Operational Vehicle  Support 

A continuing program i s  necessary t o  keep the Agency's operat.ionaL s t a b l e  
of launch vehicles  a v a i l a b l e  and ready t o  meet the changing s p a c e c r a f t  and 
mission requirements with minimum expendi tures  of funds. The objectiviz of 
t h i s  program i s  t o  provide support  of launch veh ic l e s  t h a t  a r e  o p e r a t i s n a l  
but  r e q u i r e  modernization or mod i f i ca t ion  t o  improve r e l i a b i l i t y  and p ?r-  
formance. This e f f o r t  i s  accomplished through the conduct of product improve-. 
ment programs, maintenance of ground support  equipment p e c u l i a r  t o  e a c i  t y p e  
of launch v e h i c l e ,  and a continuing engineer ing review of each o p t x a t i s n a l  
veh ic l e  s y s  teni. 

SCHEDULE OF LAUNCHES 

Schedule of  S i g n i f i c a n t  -Research and Development Events: 

P r o j e c t  Event Q u a r t e r  

scout  h p r o v e d  second s t a g e  motor, (Castor) 
a v a i l a b l e  f o r  ope ra t iona l  use.  F i r s t  
'f:- igh t on procurement Vehic l e  4 

Delta  F i r s t  NASA t h r u s t  augumented De 1 t a  
f:ligh t 2 

Agena F i r s t  NASA launch of Agena-D v e h i c l e  4 

Complete launch pad-12 modif icat ion 
f o r  s tandard Atlas -Agena 

Ir irs t NASA launch of s tandard Atlas - 
&ena veh ic l e  

Centaur Centaur i n s u l a t i o n  and dynamic tests 
c~smp l e  t e d  

1 

2 

2 

F i r s t  launch f o r  pad 36B 1 

l?ir:;t Centaur 2 burn f l i g h t  
c m f i g u r a t  ion 

1 

Ca 1 end ar 
Year -- 

1964 

1964 

1964 

1965 

1965 

1964 

1965 

1.965 
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P r o j e c t  Event 

Centaur F i r s t  ope ra t iona l  Centaur launch 

1?inal Centaur development f l i g h t  

FLOX Engine component tests completed 

Vehicle component tests completed 

Ground support  equipment development 
completed 

Engine tests performed 

FLrs t launch 

Quarter  

I 

2 

4 

1 

Calendar 
I’ear -- 
1.965 

1.965 

:.964 

:.965 

.965 

1965 

1966 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUHMARY 

OFFICE OF SPMJ SCIENCE AND APPLICATIONS BIOSCUWCE PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The Bioscience Program has t h e  major ob jec t ives  of b a s i c  s c i e n t i f i c  
research  i n  the  l i f e  sciences,  biospace missions i n  the  search f o r  e r t r a -  
t e r r e s t r i a l  l i f e ,  studying t h e  e f f e c t s  of the  space environment on l i v i n g  
organisms, arid bas i c  b i o l o g i c a l  research  r e l a t e d  t o  support  of man ir space. 

The knmledge obtained by these  i n v e s t i g a t i o n s  w i l l  provide man wi th  
g r e a t e r  i n s i g h t  i n t o  the  na tu re ,  o r i g i n ,  and evolu t ion  of l i f e .  In addi t ion , ,  
t h e  biologica.1 knowledge der ived from t h e  ground-based and fl ight:  experiments 
w i l l  provide b a s i c  information r e q u i s i t e  f o r  long du ra t ion  manned f l i s h t  . 
SUMMARY OF REEURCES ReQUIREMENTS: (Thousands of Dollars) 

1265 --- 1963 1964 

Supporting research  and 

F l i g h t  'program ( B i o s a t e l l i t e ) .  1,959 8,500 
technology .................... $11,772 $12,100 $1 L ,803 

19 ,206 .. 
$20,600 $3 1 .OOC 
--I 

Total  costs. . . . . . . . . . . . . . . . . . .  $13.731.- 

BASIS OF FUNDJEQUIREMWTS: 

Supporting Research and Technology 

The funds f o r  Supporting Research and Technology provide for groimd- 
based l eve l -o f - e f fo r t  support  of bas i c  b i o l o g i c a l  research  i n  areas 0:: major 
i n t e r e s t  and s ign i f i cance  t o  t h e  na t iona l  space program. 

The Supporting Research and Technology program provides the  necessary 
background of' t h e o r e t i c a l  and labora tory  research  t o  de f ine  the  experiments 
t o  be car r ied  out i n  space, t o  devise  the  techniques and instruments ,  and 
t o  enable t h e  b i o l o g i s t s  t o  i n t e r p r e t  t he  space f l i g h t  data .  
Research and Technology program uses  the  f a c i l i t i e s  of NASA cen te r s ,  nnivers- 
i t i e s ,  indus t ry  and o ther  government agencies.  Of t he  research  projects 
c u r r e n t l y  spclnsored outs ide  of the  NASA organiza t ion  about 50 percent  a r e  
conducted by u n i v e r s i t i e s ,  30 percent  by indus t ry ,  and 20  percen's by other  
government agencies.  

The Supporting 
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The exobiology area involves research r e l a t ed  t o  the  pred ic t ion ,  detec- 
t i on ,  and study of e x t r a t e r r e s t r i a l  l i f e .  Though basic  i n  o r i en ta t i cn ,  t h i s  
research has a dual nature.  On t he  one hand, laboratory experiments a re  
designed t o  obtain information concerning the  o r i g i n  and evolution of organic. 
molecules and subsequent l i f e  synthesis  i n  various e x t r a t e r r e s t r i a l  environ- 
ments. 
performed t o  iden t i fy  and study terrestrial and e x t r a t e r r e s t r i a l  l i f e  through 
the  design, development, and u t i l i z a t i o n  of biological  sampling devices which. 
w i l l  be flown t o  the  moon and planets  i n  fu ture  spacecraf t .  

On t he  other  hand, both ground-based and in - f l i gh t  experiments are 

Fl ight  Promam (Biosatell  ite) 

The Bioeatell i te,which i s  t o  be launched by the Delta rocket,  i a  a 
recoverable spacecraf t  with a l i f e  support system designed t o  provide f l i g h t s  
of from three  t o  t h i r t y  days i n  space f o r  se lec ted  experiments. The objec- 
t i v e  of t:he project  is t o  determine what the  fundamental b io logica l  e f f e c t s  
of the  space environment a re ,  espec ia l ly  weightlessness (zero gravi ty)  , 
rad ia t ion  when combined with weightlessness, and removal of organisms from 
the  cyclic erffects of the  ea r th ' s  ro ta t ion .  
planned . Six B i o s a t e l l i t e  f l i g h t s  are 

The fiscalt year 1964 funds provide f o r  the i n i t i a t i o n  of design, 
fabr ica t ion  and t e s t ing  of the spacecraf t ,  and f o r  the  i n i t i a t i o n  of research 
and devel.opment: of f l i g h t  experiments. 

The fiscal! year 1965 funds w i l l  provide continued funding for t h e  
various c.omponents of the  spacecraf t ,  and incremental funding of the  
experiments. I;n addi t ion,  i t  w i l l  provide i n i t i a l  funding f o r  s i x  Delta 
1 aunch ve h i c  1 e s . 

SCHEDULE OF LAUNCHES 

Schedule of !&@f icant  Events 

Event - Pro i ect 

B i o s a t e l l i t e  Spacecraft Development Contract 

Calendar 
Year -- Quarter 

1 1964 

Bios at e l  1 i t  e F i r s t  Launch - 1965 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE 0% SPACE SCIENCE AND APPLICATIONS METEOROLQGICAL SATELLITE!; PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The purpose of t h e  meteorological  sa te l l i tes  program i s  t o  u s e  ripace 
sc i ence  imd technology t o  c o n t r i b u t e  t o  both t h e  s c i e n t i f i c  and app11.cations 
a spec t s  of meteorology. 
providing d a t a  r equ i r ed  f o r  r e sea rch  which w i l l  c o n t r i b u t e  towards a11 i m -  
proved understanding of  t h e  r e l a t i o n s h i p  between t h e  e a r t h ' s  weather and 
events  i n  t h e  upper atmosphere and beyond. 
a s p e c t s ,  NASA's program i s  s t r u c t u r e d  so as t o  be responsive t o  t h e  r equ i r e -  
ments of t h e  ope ra t iona l  u s e r s  of meteorological  s a t e l l i t e  d a t a ,  i nc lud ing  
t h e  Weather Bureau and t h e  Department of Defense. The NASA r o l e  i n  t h i s  dual 
e f f o r t  i s  such t h a t  t h e  s p e c i f i c  o b j e c t i v e s  of t h e  meteorological  prctgram 
are: (1) t o  develop and improve space technology, including senso r s  and sub- 
systems which will provide d a t a  f o r  u se  by me teo ro log i s t s ;  (2) t o  c a r r y  out  
f l i g h t  t e s t s  a s  required t o  t e s t ,  c a l i b r a t e ,  and prove t h e  a p p l i c a b i l i t y  of  
t h e  instrumentat ion;  (3) t o  f u l f i l l  s p e c i a l  d a t a  requirements of t h e  atmos- 
phe r i c  s c i ences  community which can be provided uniquely by s a t e l l i t c !  i n s t r u -  
mentation; and (4) t o  p a r t i c i p a t e  i n  t h e  ope ra t iona l  meteorological  s a t e l -  
l i t e  systems as r equ i r ed  t o  assist t h e  Weither Bureau i n  t h e  conduct of t h e  
ope ra t  ioiial system. 

SUMMARY OF RESOURCES REQUIREMENTS: 

With regard t o  meteorological  s c i e n c e ,  NASA i s  

With regard t o  t h e  a p p l i c a t i o n s  

(Thou s and s of Do 1 1 a r  s ) 

1965 1963 1964 - 
Supporting research and 

Synchronous ineteorological 

TIROS........................... 19,176 16,800 5,800 
Nimbus.. . . . . . . . . . . . . . . . . . . . . . . . .  28,561 4 1  , 200 18,900 
Meteorologic a1 sounding 

technology .................... $4 , 877 $6,900 :;6,600 

sat e l  1 i t  e experiments ......... --- --- 3,200 

3,000 , rocke t s . . . . . . . . . . . . . . . . . . . . . . .  1,437 2,900 - 
................... 3 1 7 , 5 0 0  - Tot a:L c o s t s  $54,051 $67.800 



BASIS OF FUNDREQUIREMENTS: 

Supportinp Research and Technology 

Supporting research  and technology is t h e  foundat ion on which cu r ren t  
f l i g h t  p ro je fc t s  a r e  b u i l t  and t h e  b a s i s  f o r  advanced systems. 
involved a re :  (1) meteorological  systems r e sea rch  which is undertaker. t o  
determine t h e  phys ica l  measurements requi red  t o  provide t h e  meteoro lcg ica l  
d a t a  needed by t h e  r e sea rch  o r  ope ra t iona l  u s e r s ,  t h e  t echn ica l  developments 
necessary t o  make such measurements f e a s i b l e ,  and t h e  d a t a  handl ing requi red  
p r i o r  t o  traiisrnission t o  t h e  u s e r ,  (2) advanced meteoro logica l  sensor devel-  
opment which produces t h e  sensors  t h a t  make t h e  phys ica l  measurements re- 
qu i r ed  t o  supply meteorological  d a t a ,  and (3) advanced meteorological  system 
component deirel-opment which provides  t h e  unique pe r iphe ra l  spacec ra f t  equip- 
ment requi red  f o r  recording and t r a n s m i t t i n g  t h e  information froin the  
senso r s .  

The categoriec; 

Synchronous Meteorolopical  S a t e l l i t e  Experiments 

A s u i t a b l y  instrumented meteorological  s a t e l l i t e  i n  a synchronous 
e q u a t o r i a l  0rbi. t  i s  considered t h e  most advantageous means of f u l f i l l i n g  t h e  
requirement foI  continuous monitoring of s h o r t  l i v e d  storms. It is  proposed 
t o  f l i g h t  t e s t  s e v e r a l  experiments,  t h e  r e s u l t s  of which w i l l  co i i t r i b J t e  t o  
t h e  d e f i n i t i o n  of t h e  f l i g h t  program. The experiments w i l l  be  conducted on 
t h e  advanced technologica l  s a t e l l i t e s  be ing  developed t o  conduct research  on 
a number of s a t e l l i t e  problems inc luding  observa t ions  from t h e  synchrmous 
a l t i t u d e .  Experiments are planned f o r  r equ i r ed  ope ra t ing  modes of t h ?  
o p t i c a l  system (a wide angle  view of t h e  f u l l  d i s c  of t h e  e a r t h  and a d i r e c t -  
a b l e  narrow angle ,  high r e s o l u t i o n  view of a s e l e c t e d  area), f o r  t h e  camera 
systems requi red  by t h e  wide range of  l i g h t  va lues  t o  be observed,  and f o r  
a s ses s ing  t h e  e f f e c t  of sensor  motion on t h e  spacec ra f t  s t a b i l i z a t i o n .  
S tudies  and hardware development f o r  experiments are proposed f o r  f i s c a l  
yea r  1965 so t h a t  t h e s e  experiments w i l l  be ready f o r  f l i g h t  aboard space- 
c r a f t  beginning i n  ca lendar  yea r  1966. 

TIROS 

The engineer ing and s c i e n t i f i c  f e a s i b i l i t y  of meteorological  s a t e l l i t e s  
has  been demonstrated repea ted ly  by t h e  e i g h t  success fu l  TIROS launches.  
Addit ional  TIROS spacec ra f t  w i l l  f l i g h t  test  ins t rumenta t ion  aimed a t  pro- 
v id ing  a more complete spectrum of d a t a  needed t o  meet u s e r  requiremerits 
from advanced research  and ope ra t iona l  meteorological  s a t e l l i t e s .  A t  t h e  
same t i m e ,  these TIROS spacec ra f t  w i l l  cont inue t o  provide opera t iona l  d a t a  
f o r  use  i n  wecather ana lyses  and f o r e c a s t i n g  p r i o r  t o  a v a i l a b i l i t y  of d a t a  
from f u l l y  operi3tional systems. TIROS is planned as t h e  b a s i c  instrunient i n  
t h e  in t e r im  o.3erat ional  meteorological  s a t e l l i t e  system. The f i s c a l  j e a r  
1965 funds am planned t o  complete incremental  funding f o r  spaceclraft and 
launch v e h i c l e s  f o r  TIROS K and L. Ground Operat ions and Support funds a r e  
f o r  TIROS VIIL, and TIROS I and J. 



The f i r s t  Nimbus launch i n  e a r l y  calendar y e a r  1964 w i l l  f l i g h t  t e s t  a 
s p a c e c r a f t  with new and s o p h i s t i c a t e d  instrumentat ion.  
ope ra t ions ,  as w e l l  as systems d a t a  a n a l y s i s  and r e sea rch ,  are expected t o  
cont inue i n t o  lEiscal year  1965. I f  r equ i r ed ,  a backup s p a c e c r a f t  w i l l  be 
a v a i l a b l e  f o r  :Launch i n  e a r l y  f i s c a l  year  1965. Funding f o r  t h e  Nimbus B 
s p a c e c r a f t  w i l L  provide f o r  improvements over t h e  Nimbus A spacec ra f t  i nc lud -  
ing redundant: TV camera systems, and an advanced medium and high r e s o l u t i o n  
i n f r a r e d  radi-onieter. The redundant systems are designed t o  lengthen s i g n i f -  
i c a n t l y  t h e  o p e r a t i o n a l  l i f e  of t h e  s p a c e c r a f t  i n  o r b i t .  The increased 
s p a c e c r a f t  w i g h t  r e s u l t i n g  from t h e s e  a d d i t i o n a l  s enso r s  w i l l  bla accommo- 
da ted  by the us8e of t h e  t h r u s t  augmented v e r s i o n  of t h e  Thor-Ageiia launch 
v e h i c l e .  These Nimbus launches w i l l  provide t h e  foundat ion f o r  :he follow- 
on generatiorts of meteorological  s a t e l l i t e s .  This work w i l l ,  i n  t u r n ,  be t h e  
b a s i s  f o r  t h e  o p e r a t i o n a l  system necessary t o  meet f u l l y  t h e  coordinated 
requirements of t h e  ope ra t iona l  d a t a  u s e r s .  I n  f i s c a l  year  1965, t h e  funding 
w i l l  be completed f o r  t h e  second launch v e h i c l e  and t h e  backup s p a c e c r a f t ,  as 
w e l l  as providing incremental  funding f o r  t h e  Nimbus B spacecraft:, Grxmd 
Operations and Support f o r  Nimbus A,  and prelaunch mod i f i ca t ion  and cieckout  
of t h e  ground equipment f o r  t h e  Nimbus B launch. 

Data acqu i s i t  i on  and 

Meteorolopical Sounding Rockets 

Two programs involving d i f f e r e n t  s i z e  rocke t s  are involved. The program 
us ing  t h e  l a r g e r  rocke t s  i s  t o  develop measurement techniques f o r  t h e  a l t i -  
t ude  region from f o r t y  t o  s i x t y  m i l e s .  The o t h e r  program i s  f o r  t h e  ( leve l -  
opment of a small meteorological  rocket  system s u i t a b l e  f o r  u se  in an opera- 
t i o n a l  sounding rocket  network which would sound t h e  region from twen:y t o  
f o r t y  m i l e s  i n  a l t i t u d e .  
equipment for 1.aunching the  l a r g e  r o c k e t s  and f o r  45 l a r g e  r o c k e t s  
i nc lud ing  launch and support  c o s t s .  
development program, f i s c a l  yea r  1965 funds w i l l  provide f o r  100 rocket  
f l i g h t s ,  Improvement of  rocket  systems, and a start  on t h e  desigr  and devel-  
opment of a n  advanced system. 

F i s c a l  year  1965 funds w i l l  provide for  grcund 

I n  t h e  s m a l l  sounding rocket sysi:em 

SCHEDULE OF LAUNCHES 

Schedule of S i g i i f i c a n t  Research and Development Events 

Pro i ect Event - 
Calendar 

Q u a r t e r  - Year 

TIROS IAasuiach of  TIROS V I I I ,  t h e  f i r s t  TIROS 
t r i th  t h e  automatic p i c t u r e  t ransmission 
E; y s 1: em 4 1963 

Nimbus 1,auxich of  Nimbus A,  f i r s t  s p a c e c r a f t  of 
t:he Nimbus series.  The Nimbus r e p r e s e n t s  
t h e  second gene ra t ion  of  meteorological  
si at  e 11 it  e s 1 1964 
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Pro i ect Event 

TIROS Launch of TIROS I ,  t h e  f i r s t  %heel" 
conf igu ra t ion  TIROS 

TIROS Launch of TIROS J i n  a 300 t o  3,000 m i l e  
e c c e n t r i c  o r b i t  t o  provide cloud cover 
d a t a  a t  var ious r e s o l u t i o n s  and a l t i t u d e s  

TIROS Launch of TIROS K, t h e  f i r s t  TIROS t o  
reach synchronous a l t i t u d e  (at apogee i n  
an e c c e n t r i c  o r b i t )  providing continuous 
viewing f o r  s e v e r a l  hours of a given a r e a  
of weather 

TIROS Launch of TIROS L, t h e  f i r s t  "wheel" con- 
fl iguration TIROS which u t i l i z e s  t h e  
automatic p i c t u r e  t ransmiss ion  system 

Nimbus Launch of Nimbus B ,  providing redundant 
camera systems, night- t ime cloud cover 
andl f i r s t  test of t he  advanced medium 
r e s o l u t i o n  i n f r a r e d  radiometer 

Calendar 
Quart e r - Year 

3 1964 

4 

2 

1964 

1965 

1965 

1965 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

OFFICE 0% SPACE SCIENCE AND APPLICATIONS COMMUNICATIONS SATELLITE PROGRAM - 
PROGRAM OBJECTIVES AND JUSTIFICATION: 

The o b j e c t i v e  of t he  oommunications s a t e l l i t e  program is  tc ,  insiire t h a t  
technology is developed t o  permi t  t he  f u l l  e x p l o i t a t i o n  of commu.nica1:ion 
s a t e l l i t e  p o t e n t i a l  f o r  ope ra t iona l  systems and f o r  o t h e r  than comno~i c a r r i e r  
u t i l i z a t i o n .  In a d d i t i o n ,  t he  communications siatellite program o b j e c t i v e s  
m e e t  National Aeronautics and Space Adminis t ra t ion ' s  r e s p o n s i b i l  i t i e i r  under 
t h e  Communications S a t e l l i t e  A c t .  The expected f u t u r e  expansion of communi- 
c a t i o n s  iceqiiirements n e c e s s i t a t e s  t h e  development of new, more r e l i a b l e ,  and 
more economLca1 techniques f o r  providing g r e a t e r  c a p a b i l i t y  than now e x i s t s .  
Cowaunictations satel l i tes  make it  p o s s i b l e  t o  e s t a b l i s h  microwave corrmunica- 
t i o n s  over Long d i s t ances  by providing r e l a y  s t a t i o n s  a t  a l t i t u d e s  where 
they are i n  Line of s i g h t  of many p o i n t s  on the  ear th ' s  s u r f a c e  simultane- 
ously.  With t h e i r  use ,  a l l  types of telecommunications can be extended t o  
t h e  e n t i r e  ,earth , including areas  where conventional means might never be 
p r o f i t a b l e .  National Aeronautics and Space Administration w i l l  support  
t h e  c o n t i ~ i i l g  improvement, development, and expansion of t h e  possibl e uses 
of communications s a t e l l i t e  systems through research ,  development, arid f l ight :  
tests. 

Within the communications program, c e r t a i n  exploratory work i n  riaviga- 
t i o n  and trriEf:Lc coordinat ion sa te l l i t e  systems i s  being c a r r i e d  out  j o i n t l y  
wi th  o t h e r  gcwcsrment agencies t o  formulate t h e  o v e r a l l  n a t i o n a l  e f f o r t .  

SUMMARY OF KI3SOtJRCES REQUIREMENTS: (Thousands of Dollars)  

Support:ing research a n d  
technology .................... 

Echo 11:. ......................... 
Relay ............................ 
Syncom .......................... 
Early grav:ity g rad ien t  

experimcmt .................... 
Total. cos t s . .  ............ ., ... 

1963 1964 

$3,012 $1,700 
2,299 2,600 

13,013 6,300 
13,751 2,900 

$32,075 $13,500 

1965 
111 

$2,500 
300 

1,800 
2,000 

5.000 - 
$12,600 - 



BAS IS OF PUN:DJEQUIREMENTS : 

Supportinv Research and Technolorn 

The most s i g n i f i c a n t  areas of a c t i v i t y  i n  t h e  support ing research  and 
technology program i n  f i s c a l  years 1964 and 1965 are (1) advanced par>sive 
sa te l l i t e  development, (2) i nves t iga t ion  and development of spacec ra f t  sub- 
systems, (3) frequency shar ing  c r i t e r i a ,  and (4) s t u d i e s  on navfgaticln- 
t r a f f i c  coord ina t ion  sa te l l i t e  systems and on s a t e l l i t e  systems capable of 
l i nk ing  te rmina ls  of g r e a t l y  reduced s i z e  and c o s t  making poss ib le  ccmnuni- 
ca t ions  with a i r c r a f t ,  sh ips  at s e a ,  and s m a l l  por tab le  emergency laud 
s t a t i o n s .  

Echo I1 

The Echo 111 pro jec t  c o n s i s t s  of design,  development, tes t  ( including 
two b a l l i s t i c :  l.aunches), and s i n g l e  o r b i t a l  launch of a 135-foot: diameter 
r i g i d i z e d  s p h e r i c a l  satell i te.  
radar  and opt:ic:al observat ions t o  determine sphere c h a r a c t e r i s  tics and 
s u i t a b i l i t y  for use  as a r e f l e c t o r  of r a d i o  waves. Funding through f i s c a l  
year  1964 covers a l l  aspec ts  of t h e  p ro jec t  through o r b i t a l  launch and t h e  
f i r s t  s i x  mor1th.s of post-launch observat ions.  
requi red  t o  cont inue observat ions and d a t a  ana lys i s .  

Post-launch experimentation w i l l  c o n s i s t  of 

F i s c a l  year  1965 funds are 

Relay 

The Relay p ro jec t  c o n s i s t s  of t h e  design,  development, test:, and two 
o r b i t a l  launches of a c t i v e  communication satel l i tes  i n t o  in te rmedia te  
a l t i t u d e  e l l i p t i c a l  o r b i t s  and performance of comrmnications experiments 
us ing  ground s t a t i o n s  i n  North and South America, Europe, and Japan. Funding 
through f i s c a l  year 1964 provides f o r  completion of a l l  f l i g h t  hardware, 
conduct of both launches,  equipping of National Aeronautics and Space 
Administration ground test  s t a t i o n s ,  and experimental  opera t ions  throughout 
t h e  l i f e  of Belay I and f o r  t h e  f i r s t  s i x  months of Relay 11. 
requested f o r  f i s c a l  year  1965 w i l l  support  maintenance of National Aero- 
nau t i c s  and Space Administration ground test  s t a t i o n s ,  performanc:e of 
communications experiments,  ope ra t iona l  planning and suppor t ,  and ana lys i s  
of r e s u l t e  of comwnicat ions and r a d i a t i o n  experiments. 

Rinds 

P ro jec t  Syncom c o n s i s t s  of t h e  design,  development, tes t ,  four  o r b i t a l  
launches of a c t i v e  cotununication s a t e l l i t e s  i n t o  synchronous o r b i t ,  and a 
determinat ion of t he  communications system's performance employing widely 
separa ted  ground s t a t i o n s .  Funding through f i s c a l  year 1964 inc ludes  c o s t s  
f o r  a l l  f l i g h t  hardware, launchings,  and f o r  opera t ions  through t:he 
t h i r d  launch. :Funds requested f o r  f i s c a l  year  1965 w i l l  cover f l i g h t  hard-  
ware, launch su;pport f o r  t h e  fou r th  launch and opera t ions  f o r  t he  f i r r i t  six 
months of l if tetime of t he  fou r th  sa te l l i t e ,  and cont inua t ion  of opera t ions  
f o r  t h e  o the r s .  Communications ground s t a t i o n  c o s t  is funded by t h e  
Department of Defense . 
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Early Gravi ty  Gradient  Experiment 

This  proJec t  inc ludes  research ,  development, and test  of  a g r a v i t y  
g rad ien t  s t a b i l i z e d  spacec ra f t  which d i r e c t l y  suppor ts  t h e  Department of 
Defense communic:ations s a t e l l i t e  program. The s p a c e c r a f t  design w i l l  be  
compatible with t h e  requirements provided t o  NASA by t h e  Department of 
Defense. S t a t ~ i l i z a t i o n  components w i l l  be  designed f o r  o r b i t a l  t e s t  i n t o  
a 6,500 mjtle c i r c u l a r  o r b i t .  Respons ib i l i t y  f o r  f l i g h t  demonstration of 
the  spacec ra f t  will rest wi th  the  Depar-tment of Defense. 

The f i s c : i i l  year  1965 funding e s t ima te  covers  t h e  des ign  and development 
of spacec ra f t . ,  but does not inc lude  launch v e h i c l e  and ground suppor t  
s e r v i c e s  ais t h e s e  w i l l  be  provided by t h e  Department of Defense. 

SCHEDULE OF LAUNCHES 

Schedule of S;.gnificant Research and Development Events 

Bro l e c t  

Syncom 

Echo 

Relay 

Syncom 

Syncom 

Ear ly  
g r a v i t y  
g rad ien t  
experiment 

Event Quart e r - 
Launch of  Syncom 11 i n t o  
synchronous o r b i t .  3 

Launch of  Echo C (11). 1 

Launch of  Relay11 into in te rmedia te  
a l t i t u d e  o r b i t .  1 

Launch of S ~ C O M  I I I  i n t o  synchronous 
oicbit 2 

LiauncR of Syncom I V  i n t o  synchronous 
orb it. 1 

h u n c h  of g r a v i t y  g r a d i e n t  spacec ra f t  
by Department 0% Defense. - 

C a l  endar 
Year -- 
1963 

1964 

1964 

1964 

1.965 

1.965 

7 18-894 C)-64--9 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

OFFICE OF -- S P X E  SCIENCE AND APPLICATIONS ADVANCED TECHNOLOGICAL 
SATELLITES PROGRAM -- 

PROGRAM OHJEC'PIVES -- AND JUSTIFICATION : 

The ob jec t ives  of t he  program a r e  (1) t o  develop spacec ra f t  techrology 
p a r t i c u l a r l y  s u i t e d  f o r  space a p p l i c a t i o n s ,  (2 )  t o  provide c a p a b i l i t y  f o r  
experiment:al t e s t i n g  of the  techniques and devices  from va r ious  engineer ing  
and technc~logi.ca1 d i s c i p l i n e s  i n  the  space environment, p a r t i c u l a r l y  i n  the  
h igher  a1t:itude o r b i t s ,  and (3) t o  provide b a s i c  technologica l  and s c i e n t i f i c  
da t a  on gravi.1:~ g rad ien t  s t a b i l i z a t i o n  i n  the  6,500 mi le  o r b i t  which nay be 
extrapo1at:ed to o r b i t s  of any a l t i t u d e .  There i s  an e x i s t i n g  and groking 
need i n  thLe Ikpartment of Defense and i n  Nat iona l  Aeronautics and Space 
Adminis t ra t ion f o r  improved spacec ra f t  technology i n  the  a r e a s  of s tak i l i -  
z a t i o n ,  o r i e n t a t i o n ,  and s t a t i o n  keeping i n  the  synchronous o r b i t .  There i s  
a requirement: f o r  ob ta in ing  engineer ing  da ta  on the  synchronous o r b i t  f o r  use 
i n  designing systems f o r  t h a t  d i s c r e t e  o r b i t  with i t s  unique f e a t u r e s .  There 
i s  a l s o  a requirement of g r e a t  importance t o  both the  Department of Defense 
and Nat ional  Aeronautics and Space Adminis t ra t ion f o r  b a s i c  in format icn  t o  
v a l i d a t e  t.heoret:ical concepts  of g r a v i t y  g rad ien t  s t a b i l i z a t i o n .  This 
information should be amenable t o  e x t r a p o l a t i o n  t o  o the r  a l t i t u d e s  and be 
convertib1.e t:o engineer ing  handbook type da ta  f o r  use i n  systems design. It 
i s  the  purpose of the advanced technologica l  s a t e l l i t e s  program t o  meet t hese  
requirements.  

SUMMARY OF RESJJRCES REQUIREMENTS: (Thousands of Dollars) 

1!)65 --- 1963 1964 

Supporting research and 

Advanced t e ch,nological sat e l  - 
$1,100 technology .................... $8,668 $2,100 

lites......................... --- 16,400 -- 29 .,,go0 

Total cos ts . . . . . . . . . . . . . . . . . . .  $8,668 $18,500 i o  &L 
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Supporting Research and Technology 

The most s i g n i f i c a n t  areas of a c t i v i t y  i n  t h e  suppor t ing  r;esiearch a n d  
technology program i n  f i s c a l  yea r s  1964 and 1965 a r e :  (1) researc.h and 
development i n  spacec ra f t  components and materials, (2) pass ive ly  damped 
g r a v i t y  g rad ien t  and active a t t i t u d e  c o n t r o l  systems, and (3) m i l l i m e t e r -  
wave propagat ion s t u d i e s  and i n v e s t i g a t i o n s .  

Advanced Technological S a t e l l i t e s  

This p r o j e c t  c o n s i s t s  of a s e r i e s  of launches devoted t o  the  development 
of advanced technology f o r  a number of app l i ca t ions .  It inc ludes  r e sea rch ,  
development, t e s t ,  and d a t a  a n a l y s i s .  Five o r b i t a l  launches a r e  planned, one 
of a g r a v i t y  g rad ien t  technology s a t e l l i t e  i n  a 6,500 m i l e  o r b i t ,  and four  i n  
s t a t i o n a r y  o r b ' i t ,  two s p i n - s t a b i l i z e d  and two ear th-or ien ted .  The s t a t i o n a r y  
o r b i t  s a t e l l i t e s  w i l l  c a r r y  experiments i n  communication, meteorology, 
r a d i a t i o n  environment and damage, and s t a b i l i z a t i o n  and o r i e n t a t i o n  
techniques i n  a d d i t i o n  t o  experiments i n  o t h e r  technologica l  areas. 
6,500 mile ort l i t  launch i s  a technologica l  g r a v i t y  g rad ien t  experiment t o  
ob ta in  bas i c  Lata about g r a v i t y  g r a d i e n t  s t a b i l i z a t i o n  techniques i n  space. 

T h e  

F i s c a l  year 1964 funding inc ludes  des ign  and development of spacec ra f t  
and i n i t i a l  ground s t a t i o n  equipment procurement. F i s c a l  year  1965 funds 
w i l l  be used t o  cont inue work on the  design and development of s p a c e c r a f t ,  
ground s t a t i o r .  equipment procurement, and incremental  funding of the launch 
veh ic l e s .  

SCHEDULE OF LAUNCHES 

Schedule of S i g n i f i c a n t  Research and Development Events 

Calendar 
Year 
I_ 

Quarter  Project: Events 

Advanced technol.ogica1 Launch of 6,500 m i  l e  g r a v i t y  
s a t e l l i t e s  g rad ien t  s a t e l l i t e  - 19 66 

Advanced techriol.ogica 1 Launch of two synchronous s p i n  
s a t e  lli tes s t a b i l i z e d  advanced techno- 

l o g i c a l  s a t e l l i t e s  

Advanced technol.ogical Launch of two synchronous 
satell i tes ea r th -o r i en ted  advanced 

t echno log ica l  s a t e l l i t e s  

1967 

1968 



RESEARCH AND DEVEIDPMENT 

FISCAL YEAK 1965 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROGRAM OBJECTIJES AND JUSTIFICATION: 

BASIC USEARCH PROGRAM 

The purpose of  t h e  Basic Research program is  t o  i n i t i a t e  and administer 
fundamental research  work t o  o b t a i n  b a s i c  knowledge fo r  our r a p i d l y  
advancing technology. I n  order  t o  improve our technologica l  knowledge and 
techniques,  NASA w i l l  conduct b a s i c  r e sea rch  i n  t h e  phys ica l  and maathenat- 
ical  sc iences .  

SUMMARY OF KESOJRCES REQUIKEMENTS: (Thousands of Dollart;) 

1965 --- 1963 1964 

Supporting r e sea rch  and 
technology... $17,696 $21,000 $21,000 ................. 

&,a 17 696 A - Tota l  costs . . . . . . . . . . . . . . . . . . . .  $ a 

BASIS OF FUND RJQUIRFMENTS: 

The Bas ic  Research program concent ra tes  on four  major d i s c i p l i n e s  
d i r e c t l y  related t o  NASA's cur ren t  and f u t u r e  missions.  These d i s c i p l i n e s  
are F lu id  Physics ,  E lec t rophys ics ,  Materials and Applied Mathematics. Work 
i n  t h e  mechanisms of energy conversion i n  atoms w i l l  be h e l p f u l  i n  
f a b r i c a t i n g  new gaseous and s o l i d  state lasers fo r  use i n  space communication 
and t racking;  mathematical  research  is leading toward an improved c a p a b i l i t y  
of p red ic t ing  t h e  motion of a space veh ic l e ;  exp lo ra t ions  i n  plasma behavior 
w i l l  provide information h e l p f u l  t o  t h e  development of space power systems 
and e l e c t r i c a l  engines f o r  spacec ra f t  propuls ion;  8nd research  devoted t o  
materials w i l l  provide techniques t o  develop l i g h t e r  materials ope ra t ing  a t  
higher temperatures f o r  space v e h i c l e s  and supersonic  a i r c r a f t .  

The program w i l l  be implemented through ex tens ive  e f f o r t s  i n  t h e  NASA 
f i e l d  c e n t e r s  supplemented by g r a n t s  o r  c o n t r a c t s  in educa t iona l ,  govern- 
mental ,  non-profi t  and i n d u s t r i a l  l a b o r a t o r i e s .  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY SPACE VEHICLE SYSTEMS PILOGRAM 

PROGRAM 0BJECTI:VES AND JUSTIFICATION : 

The obje:ct.ives of t he  Space Vehicle Systems program are t o  Ldentify and 
so lve  c r i t i c a l  t echn ica l  problems bear ing  on p resen t  gene ra t ion  ,space 
veh ic l e s ,  and t:o advance the  s t a t e - o f - t h e - a r t  t o  enable  the  development of 
more advanced space veh ic l e s  

The space veh ic l e  r ep resen t s  a sys t em of enormous complexity i n  which 
t h e  major elements must be brought t oge the r  and i n t e g r a t e d  i n  such a way as 
t o  insure  re l . i ab le  and e f f i c i e n t  performance. The space v e h i c l e  research  
and technology program r e f l e c t s  t h e  broad scope of mission and ope ra t iona l  
requirements ., 

Comprehensive knowledge must be obta ined  on atmospheric winds and t u r -  
bulence, aerodynamic fo rces  and moments, b u f f e t i n g  and f l u t t e r ,  aerodynamic 
hea t ing  of t he  v e h i c l e  dur ing  a scen t ,  and hea t ing  of t he  base and af te rbody 
due t o  the  high-temperature  exhaust.  The refinement of s t r u c t u r a l  des ign  
r equ i r e s  know1t:dge of t he  dynamic behavior of  t he  l a r g e ,  h igh ly  s t r e s s e d  and 
f l e x i b l e  veh:tcl.es and r e q u i r e s  f u r t h e r  evo lu t ion  and development of rew and 
advanced s t r u c t u r a l  m a t e r i a l s  and p r i n c i p l e s  of s t r u c t u r a l  design. 

Comprehenr; i ve  knowledge of t he  space environment i s  requi red .  KASA 
w i l l  s tudy:  high-energy charged p a r t i c l e  r a d i a t i o n s  and the  i n t e r a c t i o n s  of 
t he  r a d i a t i o n  with ma t t e r  and new means of s h i e l d i n g ;  t h e  d i s t r i b u t i c n  and 
populat ion o.! hazardous p a r t i c l e s  (meteoroids),  and the  phenomena of hyper- 
v e l o c i t y  impact and pene t r a t ion ,  and means f o r  p r o t e c t i o n  of spacecrz . f t  from 
penetrat ion; ,  t he  h igh  vacuum of space;  thermal r a d i a t i o n  from the  sur.; 
weight lessness  which inf luences  the  behavior and con t ro l  of propel  lar.ts and 
o t h e r  f l u i d s ;  and the  con t ro l  of spacec ra f t  temperatures.  

Atmosphtxs e n t r y  and s o f t  landing of unmanned and manned s p a c e c r a f t  
pose cont:inu:Lng v e h i c l e  des ign  problems. 
areas of aerothermodynamics, f l u i d  phys ic s ,  s t r u c t u r e s  and m a t e r i a l s  i s  
r equ i r ed  t o  produce b a s i c  understanding of high-temperature gas  propex-ties, 
f low f i e l d s , ,  d i s t r i b u t i o n  of  r a d i a t i v e  and convect ive hea t ing ,  s t a b i l i t y  and 
c o n t r o l ,  a b l a t i v e  materials and thermal p r o t e c t i o n  systems, and high-tempera- 
t u r e  structui:a:l design.  

A broad r e sea rch  program i r ,  t h e  

To guide t h e  o v e r a l l  program of t h e o r e t i c a l  and experimental  r e sea rch ,  
cont inuing  s t u d i e s  are being conducted on advanced space miss ions  and 
v e h i c l e  concepts.  These s t u d i e s  have t h e  s p e c i f i c  o b j e c t i v e s  of a s s e s s i n g  



new miss ions  o r  f l i g h t  ope ra t ions ,  p rovid ing  ideas  and innovat ion  i n  space 
v e h i c l e  concepts ,  and i d e n t i f y i n g  t e c h n i c a l  problems r e q u i r i n g  long-lead-time 
research .  

Another r e s p o n s i b i l i t y  of t h e  space v e h i c l e  r e sea rch  and technolagy 
program is  a p p l i c a t i o n  of promising new r e s u l t s  and of t h e  b e s t  c u r r e n t  
knowledge t o  t h e  formulat ion of space v e h i c l e  design c r i t e r i a .  

SUMMARY OF R E S U R C E S  REQUIREMENTS: (Thousands of Do l l a r s )  

1963 

Supporting r e sea rch  and 
technology.. .................... $20,226 

Scout r een t ry  hea t ing  experiments.  1,383 
FIU.. . . . . . . . . . . .  ................. 13,912 
Sa turn  launched meteoroid 

experiments. . .  .................. 3,940 
Small space v e h i c l e  f l i g h t  

experiments.  .................... 1,724 
L i f t i n g  body f l i g h t  and landing 

tests........................... --- 
Scout launched meteoroid 

experiments (S-55). ............. 2.805 

T o t a l  costs. . . . . . . . . . . . . . . . . . . . .  $43.990 

BASIS OF FUNCGEQUIREMENTS: 

1964 

$26,300 
1,500 
8,000 

8,000 

2,800 

900 

1,500 

$49 000 

Supporting Research and Technology 

This program inc ludes  experimental  and a n a l y t i c a l  research .  

1965 - 

$26,300 

3,000 
2,000 

2,600 

3,000 

1,900 

$38,800 - - 

The 
experimental  r e sea rch  is  conducted i n  a v a r i e t y  o f  f a c i l i t i e s  inc luding  wind 
tunne l s ,  shock tubes ,  shock tunne l s ,  f r e e  f l i g h t  ranges ,  space s imula to r s ,  
vacuum chambers, plasma devices ,  e l e c t r o n  beam appara tus ,  zero-gravi ty  drop 
towers,  a r c  j e t s  and o the r  high-temperature f a c i l i t i e s ,  and s p e c i a l i z e d  space 
v e h i c l e  m a t e r i a l s  and s t r u c t u r e s  r e sea rch  f a c i l i t i e s ,  inc luding  s t r u c t u r a l  
dynamics t e s t  f a c i l i t i e s .  

Scout Reentry Heating Experiments F l i g h t  P r o j e c t  

The remaining f l i g h t s  w i l l  i n v e s t i g a t e  t h e  performance of  hea t  s h i e l d  
m a t e r i a l s  a t  v e l o c i t i e s  from 19,000 t o  24,000 m i l e s  per  hour, and provide 
data f o r  g r e a t e r  confidence i n  high-temperature l abora to ry  t e s t  E a c i l i t i e s .  
A f l i g h t  experiment spacec ra f t  of 24,000 m i l e s  per  hour r e e n t r y  v e l o c i t y  
w i l l  be launched i n  t h e  fou r th  qua r t e r  o f  calendar  year 1964; another  f l i g h t  
i s  planned f o r  launch i n  calendar  year 1965. It is  a n t i c i p a t e d  ithat t h e  
hea t  s h i e l d  m a t e r i a l s  s e l e c t e d  f o r  Apollo a p p l i c a t i o n  w i l l  be telsted i n  
t h e s e  experiments. 
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This f l ight :  p r o j e c t  w i l l  i n v e s t i g a t e  t h e  hea t ing  environment of a b lun t  
shaped Apollo- l ike body during r e e n t r y  a t  speeds i n  excess  of  26,000 u i l e s  
per  hour. Measurements of  t o t a l  r a d i a t i o n  from t h e  s p e c t r a l  conten t  of t h e  
hot  gas surrorrnding t h e  spacec ra f t  dur ing  r e e n t r y  w i l l  be made. F i s c a l  year  
1965 funds wi.1-1 be  used t o  prepare  t h e  second v e h i c l e  f o r  f l i g h t ,  inc luding  
t h e  inco rpora t ion  of modi f ica t ions  deemed d e s i r a b l e  from t h e  r e s u l t s  of t h e  
f i r s t  f l i g h t ,  t o  launch t h e  experiment,  and t o  reduce, ana lyse ,  and r e p o r t  
t h e  r e s u l t s  f i -0111 t he  f l i g h t .  

Sa turn  Launched Meteoroid Experiments 

The e!xpei:inients t o  be launched on development Saturn v e h i c l e s  w i l l  
permit p e n e t r a t i o n  da ta  t o  be obta ined  on meta l  su r f aces  15 t i m e s  t h i c k e r  
than those! employed i n  previous experiments.  The funds reques ted  are fo r  
completion of t h e  s p a c e c r a f t ,  and f o r  spacec ra f t  launch p repa ra t ion ,  check- 
o u t ,  and imtegra t ion .  

Small Space Vehicle F l i g h t  Experiments 

This prc).jec:t inc ludes  b a l l i s t i c  t r a j e c t o r y  f l i g h t  experiments us ing  
small launch rocke t s  t o  v e r i f y  r e s u l t s  ob ta ined  i n  ground-based f a c i l j  t i e s  
and t o  invest::ignte problems which can only be s tud ied  under a c t u a l  f l i g h t  
condi t ions, .  I n  f i s c a l  year 1965 funds are needed t o  purchase s o l i d  r c c k e t s ,  
t o  provide equipment and ins t rumenta t ion ,  t o  provide c o n t r a c t u a l  a s s i s t a n c e  
i n  f a b r i c a t i n g  some of  t h e  exper'slents, and t o  cover launch operat ions c o s t s .  

Lif t ing-body F l i g h t  and Landing Tests 

Recent xesttarch has  l e d  t o  a h ighly  promising c l a s s  of e n t r y  v e h i c l e s  
known as 1.ift::ing bodies which uniquely appear t o  possess  high maneuverabi l i ty  
coupled wi th  i i b i l i t y  t o  cope wi th  t h e  hea t ing  a s soc ia t ed  wi th  lunar  re ' tu rn  
or r e t u r n  from miss ions  even beyond t h e  moon. NASA w i l l  extend and broaden 
t h e  base of t:he f l i g h t  r e sea rch  program dea l ing  wi th  approach, f l a r e ,  and 
landing probl tm;  t o  inc lude  o t h e r  promising l i f t  ing-body conf igu ra t ions  and 
t o  extend t h e  range of wing loadings to t h e  higher  va lues  t h a t  would rsxist 
i n  prac t ic :a l  veh ic l e s .  The funds reques ted  i n  f i s c a l  year 1965 will complete 
test  vehic:le cons t ruc t ion  begun with f i s c a l  year 1964 funds, p rovide  t h e  
r equ i r ed  resc!;n-ch ins t rumenta t ion ,  and begin f l i g h t  t e s t s .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF ADV@ED RESEARCH AND TECHNOLOGY EWECTRONIC SYSTEMS PROGRAM 

-PROGRAM OBJECTIVES - AND JUSTIFICATION : 

The E1ec:i:ronic Systems program provides,  through research  and technology, 
t he  b a s i s  f o r  developing r e l i a b l e  and e f f i c i e n t  components, and f l e x i b l e  and 
proven techniques f o r  u l t ima te  use i n  guidance, c o n t r o l ,  communicatior s ,  
t r ack ing ,  ins t rumenta t ion  and d a t a  processing systems. The spectrum c f  
research  i t c t iv i ty  ranges from l abora to ry  and t h e o r e t i c a l  i n v e s t i g a t i o r  s which 
make poss ib l e  new approaches t o  f l i g h t  experiments employed t o  examine the  
f e a s i b i l i t y ,  o r  provide environmental v e r i f i c a t i o n  of new devices  o r  t h e o r i e s .  

SUMMARY OF RE:jOlJRCES REQUIREMENTS: (Thousands of Dol la rs )  

Supporting research and 
techno logy. ................... $15,535 $24,900 $211,400 

Small flight pro jec t s . .  ......... 1,536 3,800 :b 000 

To ta l  cos ts . . . . . . . . . . . . . . . . . . .  $17,071 $28,700 - $28,400 --- 
BASIS OF FUNDR]EQUIREMENTS : 

The funds .required f o r  e l ec t ron ic  dystems support ing research  and 
technology pmvide  equipment necessary t o  conduct NASA in-house s t u d i e s  and 
provide f o r  :reslearch c o n t r a c t s  and g r a n t s  t o  indus t ry  and univers i t ie ! : .  

Small f l i g h t  p r o j e c t s  funding provides  f o r  experiments which cannot be 
performed adequately on t h e  ground. Data obtained from t h e  s m a l l  f l i l :ht  
p r o j e c t s  will augment and v e r i f y  p red ic t ions  made from ground t e s t s .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

HUMAN FACTOR SYSTEMS PROGRAM -- OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROGRAM OBJElCTIVES AND JUSTIFICATION : 

Future aerospace p r o j e c t  successes  depend upon t h e  e f f e c t i v e  u t i l i z a -  
t i o n  of  man, both space and ground based. The Human Factor Systems program 
i s  providing r e sea rch  support ing t h e  success fu l  consummation of  t:hese p r o j -  
ects. S p e c i f i c  program o b j e c t i v e s  are (1) t o  o b t a i n  a b e t t e r  understsnding 
of  man's c a p a b i l i t i e s  and l i m i t a t i o n s  and t o  determine h i s  u t i l i z a t i o i  i n  
advanced ,aerospace systems, (2)  t o  o b t a i n  information which w i l l  be t i e  
b a s i s  of designs of systems f o r  maintaining t h e  high ope ra t ing  e l i f i c i  2ncy 
of  crews during programmed and emergency phases of advanced aerospace 
missions,  and (3)  t o  determine o v e r a l l  human f a c t o r  requirements and in t e -  
g r a t e  them i n t o  t h e  design of advanced ae ronau t i ca l ,  a s t r o n a u t i c a l  ami 
ground suppo r t systems. 

The major program e f f o r t  i s  l oca t ed  a t  A m e s  Research Cen te r ,  I n  
a d d i t i o n ,  o the r  NASA c e n t e r s ,  o the r  government agencies ,  u n i v e r s i t i e s  and 
i n d u s t r y  p a r t i c i p a t e .  The intra-NASA and Department of Defense-NASA review 
procedures of l i f e  s c i ences  t a s k s  avoid d u p l i c a t i o n  of  e f f o r t  anti provide 
a b e t t e r  balanced n a t i o n a l  l i f e  s c i ences  program. Intra-agency coord ina t ion  
of  support ing r e sea rch  and technology t a k s  is  conducted through t h e  Life 
Sciences ,Subpanel of t h e  Supporting Research and Technology Pane'.., Aero- 
n a u t i c s  and As t ronau t i c s  Coordinating Board. 

Future  manned space missions depend on t h e  e f f e c t i v e  s a f e  ut i l i z 3 t i o n  
of man f o r  extended pe r iods  of  time. 
minimum payload weight can be r e a l i z e d  by u t i l i z i n g  man as a primary or 
backup component. 
upon t h e  phys ica l  cond i t ion  of  t h e  crew, t h e i r  performance and t h e i r  3 b i l i t y  
t o  communicate. Throughout t h e s e  missions,  man w i l l  be subjectec t o  3 

v a r i e t y  o.E n a t u r a l  and mission dependent environments such as vacuum, tem- 
p e r a t u r e ,  a c c e l e r a t i o n ,  weight lessness ,  r a d i a t i o n ,  and magnetic f ' ield; .  We 
must know t he  p?ys io log ica l  and psychological  e f f e c t s  of each unique I?nvi- 
ronmental f a c t o r ,  as w e l l  as t h e  i n t e r a c t i o n  of t h e s e  f a c t o r s  t o  i n s u r e  t h e  
e f f e c t i v e  i n t 2 g r a t i o n  of man as a p a r t  of  t h e  t o t a l  system. 

Maximum r e l i a b i l i t y  and saLety, and 

Determination of the assignment of such t a s k s  i s  dependent 

7 18-894 0-64~-10 
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SUMMARY OF REZWRCES REQUIREMENTS: (Thousands of Dollar,s) 

1963 1964 1965 

Supporting research  and 

F l i g h t  program: 
technology ................... $9,678 $13,200 $13,200 

Small biotechnology f l i g h t  
p r o j e c t s  ................... 112 --- 3,300 

Tota l  co: , ts . . . . . . . . . . . . . . . . . .  $9.790 $13.200 - $16.200 --- 
BASIS OF FUNDFBQUIREMENTS: 

Supporting r e sea rch  and technology funds w i l l  provide experimental  
equipment f o r  r e sea rch  i n  NASA c e n t e r s ,  and w i l l  support  c o n t r a c t s  and 
g r a n t s  t o  indus t ry ,  u n i v e r s i t i e s ,  and o t h e r  government agencies.  

S m a l l  biotechnology f l i g h t  p r o j e c t s  funds w i l l  be used t o  develop 
and check out t h e  experiments t o  be flown on approved f l i g h t  pro j iec ts ,  These 
f l i g h t  experiments will augment d a t a  evolved through suppor t ing  xesearch  
and technology. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF ADV&JCED RESEARCH AND TECHNOLOGY NUCLEAR-ELECTRIC PROGW! 

PROGRAM OBJE(Y.JCVES AND JUSTIFICATION : 

Nuclear- e l e c t r i c  power genera t ing  systems o f f e r  t h e  most p r a c t i c a l  
sources  of el.ec:tric power i n  t h e  k i lowa t t  and megawatt l e v e l s  f o r  f u t u r e  
spacec ra f t  power. Nuc lea r -e l ec t r i c  propuls ion systems have the  h ighes t  per-  
formance pot.ent:ial of any system capable  of development wi th in  t h e  p r e d i c t -  
a b l e  f u t u r e .  

The nuc l . ea r - e l ec t r i c  program is  intended t o  explore  and eva lua te  the  
advantages arid disadvantages,  t h e  l i m i t a t i o n s  and problems of t h e  va r ious  
power and propuls ion concepts and t h e i r  subsystems, and develop i:he mos t  
promising concepts f o r  mission use .  The program covers:  technology develop- 
ment which i r c l u d e s  ga the r ing  b a s i c  d a t a  f o r  component design;  component 
f a b r i c a t i o n  f'or eva lua t ion  i n  ground and f l i g h t  f a c i l i t i e s ;  and, t he  develop- 
ment of s e l e c t e d  systems. 

SUMMARY OF REEURCES REQUIREMENTS : (Thousands of Dol l a m )  

1963 

Supporting r e sea rch  and 
technology ..................... $19,463 

. SNAP-8 development ............... 15,994 

t e s t  (SERT) .................... 3,188 
Space e l e c t r i c  rocke t  

Small nuclear-  e l e c t r i c  propu 1 - 
s i o n  .and power f l i g h t  p r o j e c t s .  1,248 

To ta l  c o s t s  .................... $39.893 

1964 

$24,600 
15,500 

4 000 

600 

$44,700 

BASIS OF FUNDREQUIREMENTS : 

S u p p o r t i w  Research and Technolonv 

19 65 --- 

$25,000 
18,000 

5,100 

$48,100 --- 

The support ing research  and technology program accumulates t h e  s c i e n -  
t i f i c  and engineer ing information needed f o r  des ign  of advanced components, 
and eva lua te s  s e l e c t e d  advanced components i n  ground test  f a c i l i t i e s  .for 
both  e l ec i t r i c  power genera t ion  and e l e c t r i c  t h r u s t o r  technology. 
requirements shown a r e  based on mission use  of nuc lear  e l e c t r i c  s y s t e m  i n  
1970-1980. 

Fund 



SNAP-8 Development 

The SNAP-8 n u c l e a r - e l e c t r i c  power genera t ion  system is  a 35 k i l o w a t t ,  
10,000 hour,  maintenance-free l i f e  system f o r  advanced space missions under 
development by t h e  A t o m i c  Energy Conrmission ( r eac to r  subsystem) and NASA 
(power conversion subsystem and i n t e g r a t i o n  of both subsystems). 
i n  f i s c a l  year  1963, test  components a r e  being f a b r i c a t e d  i n  f i s c a l  year  1964 
wi th  test  d a t a  on t h e  power conversion system f irst  expected duri.ng t h e  
l a t te r  p a r t  of f i s c a l  year  1964 and cont inuing t o  be accumulated during f i s c a l  
year  1965. The requirement f o r  10,000 hours  of maintenance f r e e  l i f e  imposes 
a lengthy t e s t i n g  program ( i n  excess  of 60,000 hours) which is schedu:.ed f o r  
completion during calendar  year  1969. 

Redesigned 

Space E l e c t r i c  Rocket T e s t  (SERT) 

The space ' e l e c t r i c  rocket  t e s t  f l i g h t  p ro jec t  is  conducted i n  support  of 
t h e  power and t h r u s t o r  support ing research  and technology programs t o  ob ta in  
da t a  t h a t  cannot be obtained i n  ground t e s t  f a c i l i t i e s .  The f i r s t  f l i .gh ts  
are tests t o  (determine the  degree of n e u t r a l i z a t i o n  of an  ion  thrus to t .  
exhaust j e t  i n  space.  La te r  o r b i t a l  f l i g h t s  of a t t i t u d e  con t ro l  and aitation- 
keeping sys t e in  components as w e l l  as long du ra t ion  tests of power and 
t h r u s t o r  components are under s tudy pending t h e  outcome of ex tens ive  ground 
eva lua t ion  t e s t s  planned f o r  f i s c a l  years  1964 and 1965. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY NUCLEAR ROCKETS I?ROGlIAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

This pragr,am provides  t h e  r e sea rch ,  des ign  and engineer ing d a t a ,  t e s t  
hardware, and gene ra l  technology r equ i r ed  t o  a s s u r e  t h a t  nuc lea r  rocklst 
systems can Be developed a t  t h e  power l e v e l s ,  ope ra t ing  t i m e s ,  restar: con- 
d i t i o n s  and s p e c i f i c  impulse va lues  needed i n  advanced space exp1.oratLon 
m i s s  ions. 

It is gene ra l ly  accepted t h a t  nuc lear  rocke t  propuls ion  w i l l .  be :equiredi 
i n  advanced missions beyond Apollo,  such as lunar  l o g i s t i c s  f e r r y ,  ve.:y 
heavy deep space instrumented probes,  and manned exp lo ra t ion  of  t h e  p l a n e t s .  
This  area of manned p l a n e t a r y  exped i t ions  i s  considered among t h e  major 
a p p l i c a t i o n s  f o r  nuc lear  rocke t s ;  a nuc lear  rocke t  propel led  Mars spa '2ecraf t  
can be 1/:3 t o  1/10 t h e  weight of a chemical ly  p rope l l ed  spacecraft.. ,  

The emphasis i n  t h e  Nuclear Rocket program i s  on l ay ing  a founda:.ion f o r  
r a p i d  development of nuc lear  rocke t  systems t h a t  w i l l  be r equ i r ed  t o  accom- 
p l i s h  heavy payload, high energy miss ions  i n  space.  

Nuclear re,actor r e sea rch  and engineer ing  work i s  of major inlportmce 
s i n c e  t h i s  area c o n s t i t u t e s  t h e  major new tecnology p a r t  of t h e  progrim. 
I n  a d d i t i o n ,  emphasis i s  placed on non-reactor components whose opera :ing 
requirements t a x  t h e  a v a i l a b l e  technology and on t h e  s tudy  of  the! funt imental  
hea t  t r a n s f e r ,  f l u i d  flow, stress, and nuc lear  phenomena involved. A!i  
e s s e n t i a l  p a r t  of t h i s  program is work on experimental  ground tes t  engine 
systems t o  develop a f u l l  understanding of t h e  i n t e r a c t i o n  of coniponents i n  
nuc lear  rocke t  engines and t h e  system performance c h a r a c t e r i s t i c s .  These 
da t a  form a b a s i s  f o r  f l i g h t  system development and provide information 
r equ i r ed  by miss ion  p lanners  t o  inco rpora t e  nuc lear  c a p a b i l i t i e s  i n  alivanced 
missions.  The e f f o r t  i s ,  t h e r e f o r e ,  d i r e c t e d  t o  u t l i m a t e  use  i n  f l i g h t  
systems. 

This  program is conducted as a j o i n t  e f f o r t  of t h e  Nat iona l  Aero-iautics 
and Space Adminis t ra t ion and t h e  Atomic Energy Commission. The Space Nuclear 
P r o p u l s i o ~ i  0 f f i c e  has  been e s t a b l i s h e d  by Atomic Energy Commission ami 
Nat iona l  Aeronautics and Space Adminis t ra t ion  agreement t o  joint1.y manage a l l  
a spec t s  o €  t he  nuclear  rocke t  propuls ion  e f f o r t .  
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SUMMARY OF R;ZSOURCiiS REQUIREMENTS : (Thousands of Dol lars )  - 
1365 --- 1963 1964 

Supporting research  and 
technology. ................. $12,878 $21,200 $23,000 

Kiwi. .  3,856 1,500 --. 
NERVA......................... 41,884 52,000 34,500 
RIFT.............. ............ 10,847 7,500 

500 m s . . . . . . . . . . . . . . . . . . . . . . . . . .  .-- 500 

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

-- 
Tota l  costs................. $69,465 $82,700 Q58,OOO 

BASIS OF F'UND~EQUIREMEN'Q: 

Supporting Research and Technology 

Supporting r e sea rch  and technology provides a cont inuing program f o r  
'Chis providing bas i c  technology fo r  nuclear  rocket  engines and veh ic l e s .  

program a l s o  includes t h e  eva lua t ion  of t h e  f e a s i b i l i t y  of advanced c m c e p t s  
and s t u d i e s  an t h e  s p e c i a l  s a f e t y  problems a s soc ia t ed  with nuclear  rocke ts .  

K i w i  

No funds a r e  requested i n  f i s c a l  year 1965 s i n c e  t h e  test progran w i l l  
be completed and t h e  p r o j e c t  terminated in  e a r l y  f i s c a l  year 196.';. 

This  p r o j e c t  covers t h e  formulation of technology and s u f f i c i e n t  engine 
t e s t i n g  t o  petmiit, a t  same f u t u r e  time, t h e  development of s p e c i f i c  nuclear  
rocket  propulsl.on systems that w i l l  be needed when heavy payload, deep space 
missions are spec i f i ed .  
underway t o  i n v e s t i g a t e  t h e  power l e v e l s ,  temperatures,  operatin13 times and 
opera t ing  cyc les  requi red  by t h e  var ious  missions through t h e  use of nuclear 
rocke ts .  

A cont inuing r e sea rch  and engineer ing progran is 

This  p r o j e c t  was  t o  provide a v e h i c l e  fo r  eva lua t ing  t h e  opera t ing  
cha rac t e r i s t i c6 ,  of t h e  NERVA engine and a s soc ia t ed  s t a g e  and engine subsystems 
i n  a space f l i g h t  environment. 
development work and no major f u l l - e c a l e  hardware commitments had been made, 
a t  t h e  t i m e  during f i s c a l  year 1964, when t h e  dec is ion  was  reached t o  termin- 
ate the  project .  work and r e t a i n  only v e h i c l e  technology e f f o r t  under t h e  
support ing msea rch  and technology program. 
p r o j e c t  i n  f isc:al year 1965 . 

The RIFT p r o j e c t  was  paced by t h e  r e a c t o r  

No funds are budgeted for t h i s  
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Nuclear Rocket Development S t a t i o n  

The funds under t h i s  p r o j e c t  provide f o r  base support  of t h e  Nuclear 
Aocket Development S t a t i o n  i n  Nevada which se rves ,  by Atomic Energy Cmmis- 
sion-Natilonal Aeronaut ics  and Space Adminis t ra t ion  agreement, a s  a s i t e  f o r  
t he  t e s t i n g  o f  nuclear  rocke t  r e a c t o r s ,  engines  and eventua l  v e h i x l e  s tages .  
Base support  c o n s i s t s  of t h e  s e r v i c e s  necessary f o r  r o u t i n e  maint:enan.-e and 
ope ra t ion  of t h e  f a c i l i t i e s  at t h e  S t a t i o n .  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY CHEMICAL PR0PULS:CON P ZOGRAM - -- 
PROGRAM OBJECZVES AND JUSTIFICATION : 

The chemical propuls ion research  and technology program inc reases  the  
knowledge of chemica 1 propuls ion processes ,  i n v e s t i g a t e s  new concepts and 
techniques,  Es tab l i shes  a sound engineer ing b a s i s  f o r  developing new ideas  
and approaches i n t o  u s e f u l  propuls ion devices ,  and supports  t he  v a r i o  is 
program and p r o j e c t  o f f i c e s .  

SUMMARY OF RESOURCES REQUIREMENTS: (Thousands of  Do l l a i - s )  

1963 

Supporting research  and 
technology.. .................. $14,392 

Experimental engines.... ........ 35,000 
Small chemical propuls ion 

f l i g h t  projects.. . . . . . . . . . . . . .  330 

Tota l  costs................... $49,722 

1365 --- 1964 

$21,800 $11,800 
24,000 38,000 

$45,800 $59,800 --- 
BASIS OF FUND - REQUIREMENTS: 

The cherrical propuls ion suppor t ing  research  and technology progrsm 
encompasses fou r  subdiv is ions :  
inc ludes  a n a l y t i c a l  s t u d i e s ,  conceptual  des igns ,  combustion phenomena, f l u i d  
mechanics, gas  dynamics, h e a t  t r a n s f e r ,  and m a t e r i a l s  a p p l i c a t i o n s ;  ( 2 )  high- 
impulse p rope l l an t  i n v e s t i g a t i o n ,  which covers  examination of t he  t h e o r e t i c a l  
and p r a c t i c a l  problems of applying new p rope l l an t s  t o  NASA's mission;  (3) 
l i q u i d  rocke t  engine technology, which involves  design and improvement of 
engine components, subsystems o r  systems; and (4) s c l i d  rocket  motor 
technology, which concerns p r a c t i c a l  problem i n v e s t i g a t i o n s  of buildin]:  and 
us ing  s o l i d  p rope l l an t  motors. 

(1) chemical propuls ion research ,  whici  

ExperimenLal and prototype engine developments involve engine performance 
and f e a s i b i l i t y  demonstrations a s  w e l l  a s  development of prototype eng:.nes 
f o r  f u t u r e  app l i ca t ion .  
c a l i t y  of very l a rge  (260" diameter)  s o l i d  motors,  and a prototype develop- 
ment of a :L,50~~,000 pound t h r u s t  high performance engine (M-1)  us ing  oxygen/ 
hydrogen p r o p  l l i lnts .  

Included are an engineer ing  eva lua t ion  of t he  p r a c t i -  
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The fund!; requested f o r  a p p o r t i n g  research and technology w i l l  support  
a c t i v i t i e s  w i th in  NASA c e n t e r s  a s  we l l  a s  those  conducted by i n d u s t r k  1, 
u n i v e r s i t y ,  and o t h e r  organiza t ions .  Support of work a t  NASA c e n t e r s  i n -  
c ludes  procurement of labora tory  equipment, engine systems and components, 
ins t rumenta t ion ,  and supply and equipment items pecu l i a r  t o  t h e  chemic a 1  
propuls ion program. The funds requested f o r  experimental  and pro to type  
engines w i l l  b e  u t i l i z e d  t o  fund c o n t r a c t s  wi th  i n d u s t r i a l  organizat ic 'ns  
t o  c a r r y  out  the program of design,  f a b r i c a t i o n  and ope ra t ion  required.  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF ADV&ED RESEARCEI AND TECHNOLOGY SPACE POWER PROGRAM 

PROGRAM OBJEC'J'IJES AND JUSTIFICATION: 

The Space: Power Program provides  research  and technology t o  advance our  
knowledge, by providing new and improved methods of chemical and s o l a r  power 
genera t ion  f o r  s,pace explora t ion .  The program inc ludes  a l l  elements of 
complete s y s t e m  such as: (1) t h e  energy c o l l e c t i o n  equipment (so:Lar cDllec- 
t o r )  or r eac t an t  supply; (2) t h e  prime conver te r  (i.e., s o l a r  cellts, tnerm- 
i o n i c  generatcirs, t he rmoe lec t r i c  conve r t e r ,  f u e l  c e l l ,  etc.);  (3) t h e  energy 
s t o r a g e  system ( b a t t e r y  or thermal energy s t o r a g e  material); and (4) p m e r  
condi t ion ing  equipment devices  and switch-gear . 
b a s i c  work, par t  of t h e  e f f o r t  is  d i r e c t e d  at development of improved devices 
and demonstr8.t i on  of t h e  f e a s i b i l i t y  of advanced systems. 

In a d d i t i o n  t o  the  more 

A l l  space veh ic l e s  use  e l e c t r i c a l  energy fo r  t h e  ope ra t ion  of t h e i r  
equipment, such as communications, t e lemet ry ,  l i f e  suppor t ,  and ins t r tmenta-  
t i o n .  Thus, t h i s  mu l t i -d i sc ip l ined  program makes a d i r e c t  c o n t r i b u t i c n  t o  
a broad c ross - sec t ion  of t h e  n a t i o n a l  space program. The energy source fo r  
space power s:ysl:ems may be chemical,  s o l a r ,  o r  nuc lea r ;  t h i s  program c.ea1s 
wi th  methods of  ob ta in ing  energy from t h e  f i r s t  two sources .  Work on power 
genera t ion  us in): nuclear  energy sources  i s  covered under Nuclear E l e c t r i c  
Systems. 

The e1ect : r ical  power f o r  space v e h i c l e s  and t h e  t o t a l  t i m e  t h i s  power is 
needed v a r i e s  widely.  The power levels vary  from a few w a t t s  t o  inany k i l o -  
watts and dura t ions  from a few minutes f o r  a launch v e h i c l e  t o  go,als o f  
s e v e r a l  years; f o r  space v e h i c l e s .  This  wide range of a p p l i c a t i o n s  r e q u i r e s  
a number of power genera t ion  techniques ,  each wi th  i t s  own c a p a b i l i t i e s  and 
l i m i t a t i o n s .  

As launch veh ic l e  c a p a b i l i t i e s  i n c r e a s e ,  making poss ib l e  more complex 
s p a c e c r a f t ,  i t  i s  e s s e n t i a l  t h a t  t he  technology i n  the  power genera t ion  f i e l d  
not  become a l i m i t i n g  f a c t o r .  A l l  system experience t o  d a t e  has  been a t  
r a t h e r  low power l e v e l s .  

Many prohlems a l s o  remain t o  be solved i n  the  types of s y s t e m  p resen t ly  
being used t o  improve r e l i a b i l i t y  and l i f e  a s  w e l l  a s  t o  reduce weight and 
volume requirements.  This work i s  needed t o  develop equipment and the  know- 
ledge needed t o  avoid f a i l u r e s  a s soc ia t ed  with such adverse e f f e c t s  a s  t he  
Van Allen b e l t ,  s o l a r  f l a r e  r a d i a t i o n ,  u l t r a v i o l e t  degrada t ion ,  and high and 
low temperature e f f e c t s .  
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SUMMARY OF RESOURCES REQUIREMENTS: (Thous ands of Do 1 1 ars ) 

1965 --- 1963 1964 

Supporting research  and 
technol.ogy,. ................... $8,335 $13,000 - $13 .OOO 

................... $13 .COO --- Tota l  c o s t s .  $8.335 $13,000 

BASIS OF FUND IWUIREMENTS: 

Supporting Research and Technology funds are requi red  f o r  research and 
t e s t  equipment at: NASA c e n t e r s ,  and f o r  con t r ac t s  and g r a n t s  t o  indus t ry ,  
u n i v e r s i t i e s ,  rerrearch i n s t i t u t e s ,  and o t h e r  Government agencies.  

The Space Power Program obtains knowledge and develops methods for  new 
and improved p o w e r  systems of high power-to-weight r a t i o  t h a t  are simple,  
rugged, reliab:te: ,  and long l i ved .  This work is concerned wi th  convert ing 
s o l a r  and chem:Lctzl energy t o  e l e c t r i c  power, energy s to rage ,  and power c o n t r o l  
and d i s t r i b u t i o n .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY AERONAUTICS PROGRAM 

PROGRAM OBJECTIJES AND JUSTIFICATION: 

The o'b j e c t i v e  of t h e  Nat ional  Aeronautics and Space Adminis t ra t io . i  
Aeronautics program is t o  conduct t h e  research  necessary t o  genera te  
information for  t h e  design,  cons t ruc t ion ,  and opera t ion  of  advanced aesonau- 
t i ca l  veh ic l e s .  This  research  program supports  cu r ren t  and p ro jec t ed  Zivil 
and m i l i t a r y  requirements t o  maintain United States leadersh ip  i n  t h e m  
f i e l d s  . 

Research is c a r r i e d  out  i n  t h e  t e c h n i c a l  d i s c i p l i n e s  of aerodynamics , 
loads and structures, propuls ion,  and opera t ing  problems. 

Program research  i n  t h e  t echn ica l  d i s c i p l i n e s  can be focused on c s r t a i n  
a i r c r a f t  types such as Supersonic Transport ,  Vertical and Short  Take-oEf and 
Landing (V/STOL) a i r c r a f t ,  and t h e  X-15A. It is  t h e  Nat ional  Aeronautics 
and Space .Administration's r e s p o n s i b i l i t y  t o  provide t h e  requi red  research  
information and t e c h n i c a l  support  t o  enable  indus t ry  t o  bu i ld  a r e l i a b l e ,  
economical, s a f e ,  and pub l i c ly  acceptab le  supersonic  t r anspor t  for t h e  
United States a i r l i n e s ;  a d e t a i l e d  research  program is  underway to a c c m p l i s h  
t h i s .  

I n  the  Vertical and Short  Take-off and Landing (V/STOL) a r e a  t h e  
ob jec t ive  of the Nat ional  Aeronautics and Space Adminis t ra t ion research is 
t o  provide the requi red  information t o  enable economical, r e l i a b l e ,  a l l -  
weather veh ic l e s  t o  be designed and b u i l t  t o  meet f u t u r e  commercial t r a n s -  
p o r t a t i o n  and m i l i t a r y  requirements.  

The X - W ? .  cont inues t o  provide va luable  research  information a t  
hypersonic speedLs and cont inues t o  be a test  bed for  var ious  space experi-  
ments. S tudies  have ind ica t ed  t h e  f e a s i b i l i t y  of u t i l i z i n g  t h e  modified 
X-15A-2 as; a rel t iable  test  veh ic l e  for advancing the  s t a t e -o f - the -a r t  of a i r -  
b rea th ing  propuls ion systems and i n  o ther  research  a reas .  

SUMMARY OF KESOJRCES REQUIREMENTS: (Thousands of Dollaro) 

1965 --- 1963 1964 

Supporting research  and 
technology.. ................. 

X-15 A,. . . . .  .................... $6,580 $8,900 $9,400 
5,580 900 900 



(Thousands of Dol1a:cs) 

1965 --- 1963 1964 

Supersonic transport............ $2,513 $10,200 $24,700 
V/STOL.... ...................... 925 2,100 2.000 

Total  costs . .  ................. $15.598 $22,100 $37,000 
m 

BASIS OF FUNI) KEQUIREMENTS: 

Tha National  Aeronautics and Space Adminis t ra t ion Aeronautics program 
is  d i r ec t ed  p r jmar i ly  toward advanced research  and technology. 
provides Natj.orm1 Aeronautics and Space Administrat  ion Research Centers with 
t h e  necessary Fnstrumentat ion,  models, and support ing equipment to conduct 
fundamental experimental  i nves t iga t ion  and s t u d i e s  i n  techniques and 
d i s c i p l i n e s  of  aerodynamics , loads and s t ruc tures ,  propuls ion,  and opera t ing  
problems. 

The funding 

The X-15A program is an on-going one which w i l l  cont inue i n  f i s c a l  
year 1965. 
program. 

The! funds requested support  t h e  f l i g h t  r e sea rch  po r t ion  c f  t h e  

The increase  i n  funds requested f o r  f i s c a l  year 1965 fo r  superscnic  
t ransport :  research  r e f l e c t s  t h e  need f o r  continued r e sea rch  on propuls ion 
systems t:o provide t h e  advanced powerplants t h a t  w i l l  be needed fo r  f u t u r e  
ope ra t iona l  supersonic  t r a n s p o r t s  and for follow-on veh ic l e s .  I n  p r i o r  
years, f i s c a l  years 1962 and 1963, funds were procured by t h e  Federal 
Aviat ion Agency for a j o i n t  Federal  Aviat ion Agency-National Aeronaut ics 
and Space Aclrninistration-Department of Defense research  program fo r  a 
supersonic  t r anspor t .  It is  the  r e s p o n s i b i l i t y  of  t h e  Nat ional  Aerorlautics 
and Space Admiiristration t o  provide t h e  r e sea rch  information and technology 
i n  support  of t h e  program while t h e  Federal  Aviat ion Agency proceeds with 
t h e  prototype development . 

The funding requested f o r  V/STOL a i r c r a f t  research  i n  f i s c a l  yeciir 1965 
r e f l e c t s  a l e v e l  of e f f o r t  e s s e n t i a l l y  t h e  same as f o r  f i s c a l  year 1964. 
The funds a r e  requi red  p r imar i ly  f o r  wind-tunnel models and f o r  purchase o r  
opera t ion  of advanced V/STOL a i r c r a f t .  

RD 59 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY 

OFFICE OF TRACKING AND DATA ACQUISITION TRACKING AND DATA ACQU1S:CTION PROGRAM -- 
PROGRAM OBJECTIVES - AND JUSTIFICATION: 

The ob jec t ive  of t h e  NASA Tracking and D a t a  Acquis i t ion  program is t o  
provide ope ra t iona l  ground ins t rumenta t ion  support  r equ i r ed  by al.1 NASA 
f 1 i g h t  p r o j e c t s  . 

Every space f l i g h t  mission undertaken, whether launch v e h i c l e  derelop-  
ment, s c i e n t i f i c  sa te l l i te ,  space probe, o r  manned spacec ra f t ,  i s  undzrtaken 
t o  f u r t h e r  our knowledge of t h e  space environment by means of t h e  a c q i i s i t i o n  
and a n a l y s i s  of s c i e n t i f i c  information recorded during these  miss ions ,  
c r i t i c a l  element i n  g e t t i n g  such information back t o  the  managers of the 
mission is t h e  world-wide network of t r ack ing  and d a t a  a c q u i s i t i o n  s t a t i o n s .  
These s t a t i o n s ,  l inked  toge ther  and t o  t h e  NASA mission con t ro l  and d,i ta 
cen te r s  b:y a communications n e t ,  r e c e i v e  and record  te lemetered s c i e n : i f i c  
d a t a ,  inc luding  vo ice  and v ideo  da ta ;  t r a c k  t h e  spacec ra f t  i n  order  t o  d e t e r -  
mine i t s  pos i t i on ;  and t r ansmi t  s i g n a l s  t o  t h e  spacec ra f t  as r e q u i r e d ,  Each 
f l i g h t  mission has  i t s  own s p e c i f i c  requirements f o r  t r ack ing  accurac:r; 
amount and kind of spacecraf t -ga thered  information t o  be t ransmi t ted ;  command 
s i g n a l s  t o  be received;  and l o c a t i o n  of ground ins t rumenta t ion  i'Lc) per:Iorm 
these  func t ions .  The NASA networks, supplemented as requ i r ed  by o the r  than 
NASA stat:Lons, are a f l e x i b l e  and responsive t o o l  used t o  f u l f i l l  t h e  r equ i r e -  
ments of t h e  f l i g h t  missions.  

The 

SUMMARY OF R E S U R C E S  REQUIREMENTS : (Thousands o f Do 1 l a  1:s ) 

1365 --- 1963 1964 

Supporting research  and 
technology......... ........... $13 , 277 $12,000 $15,500 

Network opera t ions . .  ............ 55 , 943 81,500 99,800 
116,500 152,600 Equipment and components........ 52,922 

$210,000 $267 , 900 --- Tota l  costs................... $122,142 

BASIS OF FUNDREQUIREMENTS : 

To be responsive and f l e x i b l e  i n  g iv ing  t r ack ing  and data  a c q u i s i t i o n  
s u p p o r t  tmo va r i ed  f l i g h t  p r o j e c t s ,  t h e  NASA networks r equ i r e  a c o n t i n i i n g  
program of component and system improvement and development , s t a t i o n  net- 
work opera t ions  , and equipment add i t ions  and modi f ica t ions .  
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The program f o r  Supporting Research and Technology w i l l  b e  d i r e c t e d  p r i -  
mar i ly  toward t h e  improvement o f  e x i s t i n g  equipment systems and subsyst:ems 
and, i n  a d d i t i o n ,  toward development o f  new equipment f o r  ground instriunenta- 
t i o n  support ,  Grea te r  c a p a b i l i t y  than t h a t  which p r e s e n t l y  e x i s t s  i n  ground 
instrumentat ion i s  necessary t o  support  planned manned and unmanned f l:.ght 
p r o j e c t s .  

The program f o r  network o p e r a t i o n s  r e f l e c t s  t h e  i n c r e a s i n g l y  comp:.ex 
support  c a p a b i l i t y  r equ i r ed  by t h e  NASA f l i g h t  programs. To perform ttiese 
func t ions ,  a d d i t i o n a l  personnel ,  l o g i s t i c s  and maintenance a r e  r equ i r ed  f o r  
o p e r a t i n g  t h e  networks a s  new s t a t i o n s  and equipment become operat iona i. 

To meet sipecific ground support  requirements f o r  t h e  v a r i o u s  types of 
f l i g h t  p r o j e c t s ,  new equipment c a p a b i l i t y  i n  t h e  networks is necessary,  Major 
equipment requirements f o r  f i s c a l  y e a r  1965 are r e l a t e d  t o  the 0bservat:ory 
c l a s s  sa te l l i t e  p r o j e c t s ,  t h e  Apollo manned space f l i g h t  missions,  and the  
deep space f l i g h t  p r o j e c t s .  There are a l s o  i n c r e a s i n g  equipment requii-ements 
f o r  t h e  communications and d a t a  processing func t ions  which a r e  v i t a l  for an 
i n t e g r a t e d  t r ack ing  and d a t a  a c q u i s i t i o n  c a p a b i l i t y .  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

OFFICE OF _I- TECHNOLOGY UTILIZATION AND 
POLICY PLANNING 

TECHNOLOGY UTILIZATION PF.OGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION : 

The primairy o b j e c t i v e  of t he  technology u t i l i z a t i o n  program i s  acce le ra t ed  
t r a n s f e r  of n e w  technology generated by NASA resea rch  and development i n t o  
t h e  c i v i l i a n  sec to r  of our economy. Also included w i t h i n  t h i s  prograri a r e  
e f f o r t s  t o  deve Lop b e t t e r  methods f o r  management of l a rge -  s c a l e  r e sea rch  and 
development programs, and t o  improve our understanding of t he  imp l i ca t ions  
of t h e  space program. 

SUMMARY O F  RE SO'URCES REQUIREMENTS : (Thousands of Dollars)  

1963 - 1964 - 1065 -- 
Research and development ....... $2,164 $3,500 $5,000 

BASIS OF FUND REQUIREMENTS: 

The *main purpose of t h i s  program i s  the  i d e n t i f i c a t i o n ,  c o l l . e c t i x ~  and 
dissemination of t echn ica l  information which has  a p p l i c a t i o n  w i t h i n  nsn- 
aerospace industry.  Procedural ly ,  innovat ions o r i g i n a t i n g  wi th  e i t h e r  NASA 
in-house o r  con t r ac to r  sources a r e  i n i t i a l l y  evaluated €or  i n d u s t r i a l  poten- 
t i a l  a t  the o r i g i n a t i n g  NASA f i e l d  cen te r .  Spec ia l  r e p o r t s  a r e  then prepared 
and t ransmit ted t o  NASA Headquarters f o r  f u r t h e r  eva lua t ion  and eventual  pub- 
l i c a t i o n  and disseminat ion t o  t h e  i n d u s t r i a l  community. 

Several  p i l o t  p r o j e c t s  now underway i n  techniques of informatior d i s -  
semination w:il3L be expanded i n  f i s c a l  year  1965. 
p r o j e c t s  w i l l  be a s t r eng then ing  of  ou r  n a t i o n a l  s c i e n t i f i c  resources through 
the  more locx l i zed  a p p l i c a t i o n  of  t h e  b e n e f i t s  of NASA r e sea rch  and technology 
e f f o r t s .  

The outgrowth'of tkese 

Another i n t e g r a l  p a r t  of t he  t e c h n i c a l  information a spec t  of the program 
i s  t h e  p repa ra t ion  of ex tens ive  s t a t e - o f - t h e - a r t  surveys. I n d u s t r i a l  teams, 
each competent i n  a p a r t i c u l a r  t e c h n i c a l  a r ea ,  search a v a i l a b l e  NASA d a t a  on 
a s p e c i f i c  sub:ject i t e m ,  r e l a t e  t e c h n i c a l  advances t o  c u r r e n t  knowledge and 
usage, arid, f i n a l l y ,  prepare industry-or iented r e p o r t s  of informatior so 
gleaned. Approximately 20 such surveys a r e  planned during f i s c a l  yezr  1965. 

Also i n  f i s c a l  year  1965, a number of u n i v e r s i t i e s  w i l l  conduct r e sea rch  
i n t o  t h e  marugement of l a rge -  s c a l e  r e sea rch  and development programs, The 
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r e s u l t s  of t h i s  r e sea rch ,  as  w e l l  a s  other i npu t s ,  w i l l  serve a s  the b a s i s  
f o r  po l i cy  plann.ing s t u d i e s  on t h e  imp l i ca t ions  of t h e  space program. For 
t h e  conduct of t hese  planning s t u d i e s ,  NASA in-house e f f o r t s  w i l l  be aug- 
mented, a s  rec,uired,  by c o n t r a c t o r  a s s i s t a n c e .  

7 18-894 0-64- I 2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION BILL 

CONSTRUCTION OF FACILITIES 

For advancc~ plaiit~Itig, dwigri and construction of facilities for the 
Natioiral At~ron;~ut ics  and Spacci Administration and for the acquisi- 
tiou or coiitl(~mririt ioii of rtbal propfzrty, as authorized bv  law, 
[ %6fjO,OOO,OOO] $28t ,000,000. to rrmaiu available until expeuded. 
( 4 9  l1.S.C. W / , . ! j l ,  rl . \ c ~ ~ . ,  59 [J .S .C.  15t-169, .51t-6tr5: Indepewlen t  
l ) , f F w s  . I p p r o p r ,  atioii . I d ,  1.064: additional ardhorizinq la;/islation to 
l i e  l iroposed.)  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

CONSTRUCTION OF FACILITIES 

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

Program by a c t i v i t i e s :  
Direct: 
1. Manned space f l i g h t  .......... 
2. Space appl icat ions. . . . . . . . .  .. 
3. Unmanned inves t iga t ions  i n  

space......................* 
4. Space research and t e c h n o l o a  
5. A i r c r a f t  technology .......... 
6. Supporting operations. . .  ..... 

Tota l  direct............... 

Reimbursable : 
2. Space app l i ca t ions  ........... 

1 Budget Plan 

~~ 

1963 

$543,809 
19 4 

47,262 
106 , 849 

1,697 
42 , 608 

742 , 419 

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

Financing: 
Unobligated balance brought 

t------ 
742,419 

N Available  t o  f inance new .................. budget plans 

19 64 

- 13 , 500 

$495,179 
3,933 

18,574 
56,833 

100 
98,881 

673,500 

....... 
~ 

673 , 500 

....... 
-14,715 

1965 

$234 , 330 ....... 
7,018 

26,620 
4,001 
9,031 

~~~ 

281,000 

....... 
28 1,000 

....... 

....... 

Ob l i g a t i o n s  

1963 

$446,89 3 ....... 
32 , 755 
57 , 111 

1,924 
31,118 

~~ ~~ 

569,801 

3,711 

573,512 

- i d i ,  843 

- 13,500 

19 64 

$666 , 249 
4,127 

39,954 
97,524 

449 
47,697 

856,000 

38 4 

856,384 

-Xi  ,uY3 

-14,715 

1965 

$237,957 ....... 
26,371 
66 , 1 2 3  
3 , 264 

86,285 

420,000 

....... 
420,000 

- l Y > , / L Y  

....... 



Program and Financing ( i n  thousands of dollars)--Continued 

Budge t plan Ob li ga t  i ons 

1963 19 64 1963 19 64 1965 1965 

Financing--Continued 
IlnC?h1igated, h l z n c e  t r a n s f e r r e d  

to or  frm. "?.esearch, 
and development, 
(76 S t a t .  731 and 75 S t a t .  
355) ......................... 

Unob l i g a t e d  accepted 
reimbursable order  t r ans -  
f e r r e d  t o  o ther  accounts... . .  

Unobligated balance c a r r i e d  
forward: 
For completion of p r i o r  year  

Avai lab  le  t o  f inance new 
budget plans............... 

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

$14,715 

2,490 

195,719 

....... 

14,715 

....... 

....... 

....... 

$- 30,343 

....... 

381,093 

14,715 

743 , 634 

....... 

....... 

$56,719 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 
14,715 

743,634 
New ob l i g a  ti  ona 1 

a u t h o r i t y  .............. 673,500 281,000 673,500 281,000 

281,000 

....... 

....... 
281,000 

~~~~~~ 

680,000 

....... 
-6,500 

~ 

28 1,000 

....... 

....... 

New o b l i g a t i o n a l  au tho r i ty  : 
Appropriation .................. 
Transferred to :  

"Research, and development" 

"Administrative operat ions"  
(76 S t a t .  731)............. 

( 7 7  S t a t .  439) ............. 

776,237 

-32,603 

....... 

776,237 

-32,603 

....... 
743 , 634 

680,000 

....... 
-6,500 

673,500 Appropriation (adjusted) .  743,634 673,500 281,900 



Program and Financing ( i n  thousands of dollars)--Continued 
1963 19 64 1965 

ac  tua  1 es t imate  es t imate  
Note.-Reconciliation of budget plan t o  ob l iga t ions :  

To ta l  budget plan... .................................. $742,419 $673,50O $28: ,000 
Deduct po r t ion  of budget plan t o  be obl iga ted  i n  

54,664 
Add ob l iga t ions  of p r i o r  year  budget plans.  ........... 144,000 J L 4 , U L L )  lYJ,OO* 

-*,. L-.. ..,. .,,. 
1 4 1 , 1 4 Y  subsequent years.........,.......................... 3 1 3 , ~ i ~  .,, e,, e.-., ,-..-.I . r . m  , I 1  

T o t a l  ob l iga t ions . . .  ............................... 573,512 856,384 420,000 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

SUMMAR'IZOF CONSTRUCTION OF FACILITIES BUDGET PLAN BY L O C A T ' E  

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

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1965 --- - 1963 19 64 Lo c i t  t i on  --- 

A m e s  Research Center (Mountain 

E lec t ron ic  Research Center (To 

F l i g h t  Research Center (Edwards, 

Goddard Space F l i g h t  Center  

J e t  Propulsion Laboratory 

John K. Kennedy Space Center ,  NASA 

Langley Researc:h Center  (Hampton, 

L e w i s  Research Center (Cleveland, 

Manned Spacecraf t  Center (Houston, 

Marshall  Space F l i g h t  Center 

Michoud Plant: (New Orleans , 

Miss iss ippi  Tes t  F a c i l i t y  (Pea r l  

Nuc 1 e ar  Roc kc: t De ve 1 o pmen t S t a t  ion  

Various L,ocat:ions .................. 
Wallops Stat]-on (Wallops I s land  , 

V i e w ,  CaliJiornia) ................ 
be  determined).  .................. 
C a 1 i f o r n i  a)  ...................... 
(Greenbelt . Maryland). ........... 
(Pasadena, C a l i f o r n i a )  ........... 
(Cape Kennedy, F lo r ida ) .  ......... 
Virgin ia )  ........................ 
Ohio) ............................ 
Texas) ........................... 
(Huntsv i l le ,  Alabama) ............ 
Louisiana).  ...................... 
River,  Miss i s s ipp i ) .  ............. 
(Nevada) ......................... 

Virgin ia )  .................. 
F a c i l i t y  Plannj-ng and Design- 11 - ..... * - * .  

$14,641 $11,044 $6,081 

10,000 

1,757 1 , 157 

1,300 

3,714 

91,261 

4,454 

810 

25 , 166 

15,288 

6 , 534 

61,991 

21,817 17,033 

10 , 208 

305 , 138 

2,998 

284,916 

10,094 

45,816 

8,204 

18 , 634 

35 , 172 25,370 

41 , 741 28,980 

28,910 8 , 688 

93,656 78,407 

14,835 
139,524 

3 , 2 4 0  
148,783 37,597 

4 , 161 - 1,804 
- 15,000 

505 
10,490 

$281,000 -- $742,419 $673,500 Tota l  

- 11 Amounts appropriated i n  f i s c a l  year  1963 are r e f l e c t e d  by 1oI:ation. 

CF 5 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

INSTALLATION MISSION P E R S O N N E L  S T R E N G T H  

Laboratory research i n  aerodynamics, thermodynamics, materials , N A S A  P E R S O N N E L  (End of Year) 

biology, l i f e  detection, l i f e  synthesis,  human fac to r s ,  and TOTAL ALL PERSONNEL 

s t ruc tures ,  guidance and cont ro l ,  space sciences,  environmenta-EoNTRncToR L O T H E R  P E R S O N N E L  

CONSTRUCTION OF FACILITIES 

F Y  19 63 ~ F Y  19 64 F Y  19 65 
2:116 2,196 2,196 

100 106 120 
2.216 2.302 2,316 

FISCAL YEAR 19 65 BUDGET ESTIMATES 

- - -  
s a t e l l i t e s ) ;  development of scientific-experiment payloads 
f o r  spacef l igh t  pro jec ts  managed a t  Ames and elsewhere. 

P R O J E C T  LINE ITEM 

~~ 

Administrative management building 

Fl ight  simulator €or advanced a i r c r a f t  

Instrument building extension 

PROJECT 
SPONSOR 

__.- 

OART 

OART 

OART 

TOTAL FOR PROJECTS IN FY 19 65 ESTIMATE 

FY 1 9  63 A N D  
PRIOR Y E A R S  

71 

--- 
--- 

F-U N D I NI 

FY 1964 
(Estimated) 

20 

75 

( T h o u s a n d s  o f  d o l l a r s )  

FY 19 65 
(E st imnt ed) 

1,455 

2,630 

1,996 

6,081 

FUTURE YEARS 
(Estimated 

TOTAL 
A L L  Y E A R S  
(Estimated) 

1 , 526 

2,650 

2,071 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

Center 

CONSTRUCTION OF FACILITIES 

I NA OART ~ To be determined ~ NA 

FISCAL YEAR 1965 BUDGET ESTIMATES 

INSTALLATION MISSION 

To serve as  the na t iona l  focal  point f o r  knowledge and 
advanced technology i n  space e lec t ronics  needed by NASA f o r  
fu ture  space systems. The Center w i l l  organize, manage, and 

P E R S O N N E L  S T R E N G T H  I F Y  1 9  63 I FY 19 64 i FY 19 65 
! --- 50 ' 250 

CONTRACTOR B OTHER PERSONNEL --- --- --- 
TOTAL ALL PERSONNEL --- 50 2 50 

NASA PERSONNEL (End of Year) 

I 

more r e l i a b l e  space e lec t ronic  elements and increase the 
e f f i c i ency  of future  space e lec t ronic  equipment. 

PROJECT L INE ITEM 

Center support f a c i l i t i e s  

E l ec  t ron ic  components laboratory 

Engineering and administration building 

Qual i f icat ion and standards laboratory 

PROJECT 
SPONSOR 

OART 

OART 

OART 

OART 

TOTAL I --- I --- 

I I 
I I 

I , 

/ T h o u s a n d s  o f  d o l l a r s )  

F Y  19 65 
(Estimated) 

1,950 

3,200 

1,850 

3,000 

FUTURE YEARS 
(Estimated 

2,950 

--- 

T O T A L  
A L L  YEARS 
(E st imat e d )  

4,900 

3,200 

1,850 

3,000 



N A T I O N A L  AERONAUTICS .AND S P A C E  ADMINISTRATION 

.I - CONSTRUCTION OF FACILITIES 
13 

INSTALLATION MISSION 

The Center i s  responsible f o r  complete development of unmannei'lNAsA 
sounding rockets and o rb i t i ng  spacecraft  experiments i n  
basic and applied science. The work covers s c i e n t i f i c  
s a t e l l i t e s  and communications and weather s a t e l l i t e s  which 

co 
e 

0 

PERSONNEL S T  RE N G T  H 1 F Y  1963 ~ F Y  19 64  F Y  l%5 
PERSONNEL ( E n d o f  year)  I 3487 1 - 3 6 6 0  3660 

I CONTRACTOR & OTHER PERSONNEL 1230 I 1733 1733 
TOTAL ALL PERSONNEL 4717 i 5393 5393 

INVENTORY 

FISCAL YEAR 1965 BUDGET ESTIMATES 
m 
f I COGN!ZANT PROGRAM c..... O F F I C E  I LOCATlON OF INSTALLATION 1 C O U N T Y  I NEAREST C I T Y  NASA INSTALLATION 

Goddard: space Piigfir: I IUN 3pac;t: 1 I 
Center ~ Greenbelt, Msrrylmrl 

and two world-wide t racking,  da ta  acquis i t ion  and data 
reduction networks. 

PROJECT L I N E  I T E M  

Earth albedo and infra-red simulation system f o r  
the space environment simulator 

STADAN engineering and real  t i m e  s t a t i o n  

Relocation of Wallops Island t r a in ing  f a c i l i t y  

PROJECT 
SPONSOR 

- 

OSSA 

OTDA 

OTDA 

F Y  1 9  63 AND 

PRIOR YEARS ______ 

_ -  
-I 

or 

NASA FORM !02? DEC 53 

FUNDING ( T h o u s a n d s  o f  d o l l a r s )  

F Y  184 
(Estimated) 

FY 1 9  65 
(Estimated) 

500 

400 

400 

FUTURE YEARS 
(Estimated 

T O T A L  
A L L  YEARS 
( E  st imated) 

500 

400 

400 



N AT ION A L A ERON A UT ICs AN D SPACE A DM I N IST RAT ION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 65 BUDGET ESTIMATES 

J e t  P r  o ~ u  1 s i  on 
Laboratory 

INSTALLATION MISSION 

The J e t  Propulsion Laboratory (JPL) i s  a government-owned 
research and development f a c i l i t y ,  operated fo r  NASA by the 
Cal i fornia  I n s t i t u t e  of Technology. The Laboratory c a r r i e s  
out research programs and unmanned lunar and planetary space 
projects  f o r  NASA, and conceives and executes advanced 
development and experimental engineering inves t iga t ions  t o  
fur ther  the technology required for  the na t ion ' s  space 
program. 

PROJECT L INE ITEM 

Addition t o  spacecraft  development engineering 
building, No. 233 

25-Foot simulator modification 

U t i l i t i e s  i n s t a l l a t ions  

Supporting services building - (Edwards Test 
Stat ion)  

PROJECT 
SPONSOR 

OS SA 

OSSA 

OS SA 

OART 

FY 19  AND 
PRIOR YEARS 

59 5 

4,266 

2,452 

--- 

W 

FUNDIN 

FY 164 
(Estimated) 

36 

150 

420 

--- 

( T h o u s a n d s  of d o l l a r s )  

FY 19 65 
(Estimatedj ___. 

564 

2,350 

400 

400 

F U T U R E  YEARS 
(Estimated 

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

1,195 

6,766 

4,272 

400 

NASA FORM 1029 DEC 63  GPO 868.817 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

I COGNIZANT PROGRAM O F F I C E  NASA INSTALLATION 

John F. Kennedy Space ~ INSTALLATION 

Cencer, NASA 1 Manned Space F l ight  

FISCAL YEAR 19 65 BUDGET ESTIMATES 

1 NEAREST C I T Y  LOCATION O F  INSTALLATION 1 COUNTY 
1 

I ~ 

I CnCcg Reach B r e v a r d Merritt I s land ,  Florida1 
I NST A L L AT ION MISS ION 

- .  

located i n  the area. 

P E R S O N N E L  S T R E N G T H  1 FY 1963 ! FY 1964 j FY 19 65 

PROJECT L I N E  ITEM 

To conduct overa l l  planning and supervision of the 
in tegra t ion ,  t e s t ,  checkout, and luanch of NASA space vehicle 

i N A S A  PERSONNEL (Endof  Year) 
' OTHER 

~ 

Addition t o  manned spacecraft  operations and 

Advanced Saturn launch complex No. 39 
Extension t o  c e n t r a l  supply complex 
Manned spacecraft  s ta t ic  test f a c i l i t y  
Prope 1 l an t  systems components laboratory 
U t i l i t y  i n s t a l l a t i o n s  - New area 
Addition t o  unmanned spacecraft  explosive sa fe  

Modifications t o  Centaur launch complex No. 36 
Modifications t o  launch complex No. 1 7  
Spin balance f a c i l i t i e s  f o r  unmanned spacecraft  

checkout building 

assembly complex 

1.181 1,713 2,242 
2,519 5.483 8,806 

PROJECT 
SPONSOR 

systems a t  the At l an t i c  Missile Range (AMR) and Merritt TOTAL ALL PERSONNEL 3,700 7,196 

MSF 
MSF 
MSF 
MSF 
MSF 
MSF 

os s 
os s 
os s 
os s 

11.048 

1 P L A N T  VALUE (as o f l u n e  30. 19 63 

F Y  1963 AND 
PRlOR YEARS 

15,816.0 
169,550.0 

710.0 
5,000.0 --- 

1,181.0 
25,009.0 

F U N D I N 1  

F Y  1964 
(Estimated) 

4,373.0 
193,980.0 

2,093.6 
93.0 
12.0 

256.0 

30.0 
49.0 
35.0 
12 .o 

i 
0 

NASA FORM 1029 DEC 63  

/ T h o u s a n d s  o f  d o l l a r s )  

FY 1 9  65 
(Estimated) __ ~- 

16,316.0 
63,284.0 

952.0 
2,780.0 

588.0 
5,600.0 

570.0 
451.0 
465.0 
2 5 S . O  

9 1,261 .O 

F U T U R E  YEARS 
(Estimated 

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

36,505.0 
426,814.0 

3,766.6 
7,873.0 

600.0 
6,856.0 

3,781.0 
26,509.0 

500.0 
267.0 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 65BUDGET ESTIMATES 

I NEAREST C I T Y  NASA INSTALLATION ' I COGNIZANT ~. PROGRAM OFFICE I LOCATION OF INSTALLATION 1 COUNTY 
r U K  INSIALLA I I U N  

Langley Research Cent 

research t o  provide a technical base fo r  such missions as 
(1) manned and unmanned exploration of space, (2) improve- 
ment of performance and u t i l i t y  of airborne f l i g h t ;  plan, 
develop, and operate necessary f a c i l i t i e s ;  generate new and 
advanced concepts; provide research advice and assis tance t o  
other  branches of the Government; disseminate s c i e n t i f i c  and 
technical  information; search for  and iden t i fy  poten t ia l  
i ndus t r i a l  applications evolved i n  the course of research. 

INSTALLATION MISSION Lang 

PROJECT L I N E  ITEM 

Thermal control  housing and building addi t ion 
fo r  dynamics research laboratory 

Fatigue research laboratory 

Central  high pressure a i r  supply 

U t i l i t y  improvements - e l e c t r i c a l  system 

PROJECT 
SPONSOR 

OART 

OART 

OART 

OART 

P 
P TOTAL FOR PROJECTS IN FY 19 65 ESTIMATE 

NASA FORM ! O B  DEC 65 

FY 19 63 AND 

PRIOR YEARS 

--- 

F U N D I N G  ( T h o u s a n d s  o f  d o l l a r s )  

FY 1964 
(Estimated) 

60 

70 

157 

FY 1 9 6 5  

80 1 
(Estimated) ~. 

1,221 

2,077 

3 55 

F U T U R E  YEARS 
(Estimated 

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

a61 

1,291 

2,234 

355 

4,454 



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

Under the technical d i r ec t ion  of personnel located a t  the 

conducted i n  the areas of advanced chemical and nuclear 
Cleveland f a c i l i t i e s  , research and development programs are 

CONSTRUCTION OF FACILITIES 

r ' 
NASA PERSONNEL (End of Year) 

C O N T R A C T O R  (t OTHER PERSONNEL 110 
TOTAL ALL PERSONNEL 618 1 6 78 7 1 2  

k 

FJSCAL YEAR 19 BUDGET ESTIMATES 

powered rocket engines and the i r  accessories. 

~ ~~ 

PROJECT L I N E  ITEM 

-~ 

138-34.5 KV E lec t r i ca l  Power Substation 

r 

I 
INVENTORY ~- 

! I T E M  

P L A N T  VALUE ( a s  of June 30, 19 6 3  ) 

T h o u s . )  

_ _  49,637 
I TnTAl 1 6031.39 I 49.637 1 . - . ..- 

( T h o u s a n d s  o f  d o l l a r s )  

P R I O R  YEARS 

PROJECT 

OART --- 

FUNDI  N'  
~. 

FY 19  64 
(Estimated) 

40 

\ - - - -  I 

FY 1 9  65 
(Estimated) ~ _ . . _ _ _  

810 

F U T U R E  YEARS 
(Estimated 

...... 

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

850 

NASA FORM 1029 DEC 63  



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

CONSTRUCTION OF FACILITIES 

NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  LOCATION OF INSTALLATION 

FISCAL YEAR 1965 BUDGET ESTIMATES 

NEAREST C I T Y  COUNTY 

INSTALLATION MISSION PERSONNEL STRENGTH F Y  1963 ~ FJ 1964 

development of spacecraft for manned space f l i g h t  programs. . * OTHER 80 2 i 1,132 The Manned Spacecraft Center has as i t s  primary mission the N A S A  3,345 4 340 (End  Of year) 

operations and conduct of as t ronaut  t ra in ing .  

' FY 1965 
~ 

4.811 ' 
1,562 

~ ~ ~~~~ 

PROJECT L I N E  ITEM 

Modification t o  Env ir omen t a  1 Te s t ing Laboratory 

Electronic  Sys terns Compatibility F a c i l i t y  

Lunar Mission & Space Exploration F a c i l i t y  

Central Data Fac i l i t y  Extension 

Technical Services F a c i l i t y  

F l igh t  Crew Operations F a c i l i t y  

Cafe t e r  ia 

- - - - - - - 7  -T--..J-- c n - - l J - ,  n7,,* c * v - - - L  -_.__ m--.. 
L d  U b * * C A C I L  L L L P L A L L e  U U V V A A . l L g  A A - I L C  U nPLsz.lvuor -ILL. 

PROJECT 
SPONSOR 

MSF 

MSF 

MSF 

MSF 

MSF 

MSF 

MSF 

.IC.- n u x  

1 INVENTORY 
j ACRES i COST ( T h o u s . )  I ITEM 

p?? I ,A% i L A N D  ( L e a s e  or Permit) 
i P L A N T  VALUE (as o l l u n e  30, I9  63 1 E 

FY 1963 AND 

PRIOR YEARS 

55.0 

70.0 

50.0 

-0 - 
-0- 

-0- 

34.2 

n 
- W  - 

FUNDING ( T h o u s a n d s  o f  d o l l a r s )  

FY 19 64 

400 .O 

30.0 

70.0 

70.0 

110.0 

124.0 

14.0 

(Estimated) 

i i n  n 
A A W I "  

FY 1 9  65 
( E  st imated) 

9,416.0 

4,110.0 

2,647.0 

2,658.0 

2,240 .O 

1,764.0 
_. 
/Ub.O 

25,166.0 

FUTURE YEARS 
(Estimated 

-0 - 
-0 - 
-0 - 
-0 - 
-0 - 
-0 - 

A 
Y 

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

9,871.0 

4,210.0 

2,767.0 

2,728.0 

2,350.0 

1,888.0 

NA3A t O K M  l U l Y  DEC 63 . _ _ _  



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

1 COGNIZANT PROGRAM O F F I C E  NASA INSTALLATION 

CONSTRUCTION OF FACILITIES 

' NEAREST C I T Y  LOCATION OF INSTALLATION I COUNTY 

FISCAL YEAR 19 65 BUDGET ESTIMATES 

mission the development of launch vehicles , engines and 
vehicle systems f o r  manned space f l i g h t  programs. The 
Center a l s o  performs advanced s tudies  and research i n  the 
general f i e l d  of astronautics.  

PROJECT L I N E  ITEM 

- ~ ~ _ ~ _ _ _ ~  

Extensions t o  Saturn V ground support equipment 
tes t  f a c i  li ty  

Cold flow t e s t  f a c i l i t y  

Extension of components t es t  f a c i l i t y  
i n s  t rumen t a t i  on 

Extension t o  the propulsion and vehicle 
engineering laboratory 

Extension of u t i l i t y  systems 

Saturn support t e s t  area 
h 

PROJECT 
SPONSOR 

MSF 

MSF 

MSF 

MSF 

MSF 

MSF 

l CONTRACTOR & OTHER PERSONNEL i 4,661 ! 5,852 I 7.303 
TOTAL ALL PERSONNEL 1 11.993 1 13,510 1 14,961 

I 

I 

-- 
INVENTORY 

~ LAND (Lcase  or Permit) 
..... : ....... :.:. . , . . . , . . . ~ ~~ ~~~~~ ' 

,:::::w.::p 
P L A N T  V A L U E  (as of l u n e  3- .*/,A 

TOTAL 
FUNDIN ( T h o u s a n d s  of 

FY 19 65 

~ A C R E S  1 C O S T  T h o u s . )  
! 

_I--- 

FY 1963 AND 

PRIOR YEARS 

5,728.0 

7,200.0 

1 , 143.5 

NASA FORM 1029 DEC 63 

FY 19 64 
{Estimatedl 

137.0 

136.0 

3 , 765.0 

115.0 

100.0 

L48. (3 

(Estimated) 

2,495.0 

2,368.0 

1,814.0 

2 , 230.0 

3,175.0 

3,206.U 

15 , 288 .O 

149 .030 ,8 50 
o l l a r s )  

F U T U R E  YEARS 
(Estimated 

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

8 , 360 .O 

2 , 504.0 

12,779.0 

3,488.5 

3,275.0 

14 , 30 1.0 



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

CONSTRUCTION OF FACILITIES 

PERSONNEL STRENGTH F Y  19 63 INSTALLATION MISSION 

20 7 
6.577 

TOTAL ALL PERSONNEL 6,784 

N A S A  PERSONNEL ( E n d o f  Year) The mission of Michoud Plant is the manufacturing of the 
booster stage for the Saturn family of launch vehicles. CONTRACTOR 8 OTHER PERSONNEL 

FISCAL YEAR 19 65 BUDGET ESTIMATES 

F Y  ls4 F Y  l%5 
3 50 3 80 

9.779 9.284 
lO,L29 9,664 

PROJECT L I N E  ITEM 

FUNDING ( T h o u s a n d s  of d o l l a r s )  
PROJECT T O T A L  
SPONSOR FY 1963 AND FY 1964 FY 1 6 5  FUTURE YEARS ALL YEARS 

(Estimated 

Facility additions, extensions, and alterations 
to support Saturn S-IB and S-IC production I MSF 

- .+-.- __ 

Alterations to Saturn first stage production 
facilities 

(E st  imated) ._____ ~ 

PRIOR YEARS (Estimated) (Estimated) 

MSF 

161.0 

Central computer facility extensions and 
alterations 

2 , 896.0 2,735 .O  --- 

i 
~ *SF 

Utility extension, alteration and rehabilitation i 
to rdppor. Saturx S-IP, and S-IC rrrr.rl..rtinn r L" vu.. b &".. 1 XSF 

390.0 

664.0 

85.0 I 1,160.0 1 --- ~ 1,635.0 

868-647 NASA FORM 1029 DEC 63 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

., - CONSTRUCTION OF FACILITIES 
m 

1 , NEAREST C I T Y  

m 

c) 

(D * FISCAL YEAR 19 65 BUDGET ESTIMATES 

PROJECT L I N E  ITEM 

~ 

Additional u t i l i t y  i n s t a l l a t i o n s  and support 
f a c i  li t y  

Components serv ice  fa c i  li t y  

Saturn V f irs t  stage (S-IC) s t a t i c  test f a c i l i t y  

Saturn V second stage (S-11) s t a t i c  t e s t  f a c i l i t i e :  

PROJECT 
SPONSOR 

MSF 

MS F 

MSF 

MS F 

FY 19 63 AND 

P R I O R  YEARS _____ 

4,615.9 

130.0 

13 216.0 

20 353.0 

F U N D I N  

FY  1964 
(Estimated) 

9,431.8 

150.0 

38,473.8 

16,30 1.9 

( T h o u s a n d s  of  d o l l a r s )  

FY 19 65 
(Estiriuated) _. 

9,533.0 

5,499.0 

26,384.0 

20,575.0 

F U T U R E  YEARS 
(Estimated 

-. ~.. 

--- 

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

23,580.7 

5,779.0 

78,073.8 

57,229.9 

NASA FORM 1029 DEC 63 



N A T I O N A L  AERONAUTICS AND S P A C E  ADMINISTRATION 

CONSTRUCTION OF FACIL'ITIES 

Various Locat ions Various ~ NA 

FISCAL YEAR 1965 BUDGET ESTIMATES 

NA NA , 

. , . -  
NASA PERSONNEL (End of Year) 
CONTRACTOR OTHER PERSONNEL 

T O T A L  A L L  PERSONNEL 

INSTALLATION MISSION . , . -  

PROJECT L I N E  ITEM 

F a c i l i t i e s  for  F-1 engine program 
F a c i l i t i e s  for 5-2 engine program 
F a c i l i t i e s  for  S-I1 stage program 
F a c i l i t i e s  for  S-IVB stage program 
F a c i l i t i e s  for  M - 1  engine program 
Addition t o  space radiat ion e f f e c t s  

laboratory for  added capab i l i t i e s  
Apollo network ground s t a t ions  - New s t a t ions  
Apollo network ground s t a t ions  - addi t ions 

t o  ex is t ing  s ta t ions  

n 

PROJECT 
SPONSOR 

MSF 
MSF 
MSF 
MSF 
OART 

OART 
OTDA 

OTDA 

TOTAL FOR PROJECTS IN FY 1965 ESTIMATE 

T O T A L  

FY 19 63 AND 

PRIOR YEARS 

FUNDIN1 

44,868.0 
11,250.0 

536.5 
375.0 

13,166.0 

12,382.0 --- 

FY 1 9  64 
(Estimated) 

14,335.0 
7,113.0 

5,553.5 
10,030.0 

105.0 
355.0 

85.0 

( T h o u s a n d s  o j  

FY 1965 
(Estimated) 

2,707.0 
10,971 .O 

2,024.0 
10,709 .O 
3,970.0 

1,876.0 
4,010.0 

1,330.0 

37,597 

o i l a r s )  

F U T U R E  YEARS 
(Estimated 

_ _ _ _ _ _  

--- 
-e- 

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

61,9 10.0 
29,334.0 

2,560.5 
16,637.5 
60,166.0 

14,363.0 
4,365.0 

1,415.0 

N A S A  FORM 1029 DES 6 3  



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 BUDGET ESTIMATES 

NASA INSTALLATION 

.. waiiops S ta t ion  

I NEAREST C I T Y  
I 

LUUN 1 Y 

Accomack County, Va. Pocomoke C i t y ,  Maryland 
I I I 

INSTALLATION Provides f a c i l i t i e s  and personnel t o  conduct! P E R S O N N E L  S T R E N G T H  ! F Y  1963 F Y  19 64  1 F Y  1 9  65 
launch operations,  data acquisit ion,  instrumentation support, 1 N A S A  PERSONNEL [ E n d o f  year) i 493 I 530 I 530 
and personnel t ra in ing  t o  approved range u s e r s  f o r  pro jec ts  ~ N T R A C T O R  O T H E R  PERSONNEL I 400 ' 500 I 500 

TOTAL ALL PERSONNEL ! 893 ! ,030 1,030 i n  the following areas: 1. Component and system development 1 
INVENTORY 2 .  Sounding rocket program 

3.  Small s c i e n r i f i c  s a t e l l i t e s  
4 .  Assistance to  o ther  Agencies and I 

S c i e n t i f i c  groups 
5. In te rna t iona l  programs 
6 .  Cooperative s a t e l l i t e  tracking 

ip-,r--- i~~~~_~~~_ 

~ A c R E s r 7% ST7Th-i u=-- 

and da ta  readout 
I 

PROJECT 
SPONSOR 4 - _. 

PROJECT L I N E  ITEM 

~- __ _. 

~ OSSA 

Launch a rea  modification 

Support f a c i l i t i e s  I OSSA 
I 
I 

~ 

i 
I 
I 

I 

I 
I 

I 
I 
I 

FY 1963 AND 

PRIOR YEARS 

F U N D I N G  ( T h o u s a n d s  o f  d o l l a r s )  

FY 19 64 
[Estimnted) 

50 

FY 1965 
[Est imated)  ___ 

6 8 4  

1,120 

FUTURE YEARS 
[ E  s t  imat ed 

5,500 

1,000 

T O T A L  
A L L  YEARS 
[E st  imated) 

~ _ _  

6 , 1 8 4  

2,170 



N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  

CONSTRUCTION OF FACILITIES 

' NEAREST C I T Y  LOCATION O F  INSTALLATION COUNTY 

FISCAL YEAR 19 65 BUDGET ESTIMATES 

INSTALLATION MISSION F Y  19 ~ F Y  19 j F Y  19 P E R S O N N E L  S T R E N G T H  

See just i f icat ion.  

10,490 

t I I I 
TOTAL ALL PERSONNEL I Not Apblicable I 

15,060 

Authorization Line Item PROJECT 
SPONSOR 

Facil i ty  Planning and Design --- 

TOTAL FOR PROJECTS IN FY 1965 ESTIMATE 

FY 1963 AND 
PRIOR YEARS 

13,355 

FUNDING ( T h o u s a n d s  o f  d o l l a r s )  

(Estimated) 1 (Estimated) 

~ 

F U T U R E  YEARS 
(Estimated 

Not: 
ipplicable 

T O T A L  
A L L  YEARS 
IEstimated) 

Not 
Applicable 

NASA FORM 1029 DEC 63 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION BILL 

ADMINISTRATIVE OPERATIONS 

For nrcwsarv rxpenws,  not otherwise provided for, of the opera- 
t ion  of t h e  National A(.ronautics and Space Administration, includ- 
ing iiniforins or trllownncc~s therrfor, as authorized b y  the Act of 

’r 1, 1954, as amended ( 5  U.S.C. 2131); minor construc- 
h l iw,  matc~iials, seruicc.s, and rqriipinent : awards; purchase 

or hire,[,] of not to txcred  two aircraft for administrative use; nxiin- 
tt~rrarirc~ aird opvrttt ioii of ndministraf ioe aircraft; purchase, and hirv 
of nlotor vohic1i.s fiiwlkiding pnrrhasc, of not to  c.xcc.cd [tywty-foitr 
one hictitlred andforcrtrrti passcsirgc-r motor vvhicl(~s, of which [rL.von] 
s i r t !pr ight  shall tw  for rc,l:lacc~iric~nt oiily) : arid n ia in tc~nai ic r ,  rvpair, 
:riit i  :rltvr:rtioir o f  rv:d :rnd pcsrsoiial property; [%4RJ,000,000) 
~ $ ( i ~ l , O ~ ~ O , O O O .  ( 4 2  l1.S.C. 2451, et srq. ,  50 T1.S.C. 151-160, 611--516 
In t lPper idenb  0,fficrs Appropricrtion Act, 196/,; additional aicthori z i n g  
hgisltition to b p  propo*rtl .)  

A0 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

ADMINISTRATIVE OPERATIONS 

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

$189,103 
9,235 

49 , 778 

126 , 438 
28,973 
20 , 888 

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

1. Manned space f l i g h t  ....... 
2.  Space app l i ca t ions . .  ...... 
3 .  Unmanned i n v e s t i g a t i o n s  i n  

space................... 
4. Space research and 

technology.. ............ 
5.  A i r c r a f t  technolo gy....... 
6 .  Supporting operat ions ..... 

$255 , 223 
9,633 

67,941 

140,082 
30,030 
26 , 749 

Tota l  d i r e c t  ............ 

1,023-  
Reimbursable : 

2.  Space a p p l i c a t i o n s  ........ 
3. Unmanned i n v e s t i g a t i o n s  i n  

space. . . . . . . . . . . . . . . . . . .  
4.  Space research and 

technology .............. 

1,072 

Tota l  reimbursable... .  

427,932 Total .  ................ 534,071 

Budget Plan 

1963 

$197,406 
9 , 562 

51,080 

129 , 340 
29 , 743 
2 1  , 544 

438,675 

1 , 200 

3,066 

300 

4 ,566 

443,241 

19 64 
~~~ 

$249,051 
9,400 

66 , 300 

136 , 700 
29,300 
26 , 100 

516,851 

645 

1,776 

3 50 

2,771 

519 , 622 

1965 

$334,200 
11 , 900 

75 , 700 

147 , 900 
32 , 200 
39 , 100 

641,000 

655 

1,717 

300 

2,672 

643,672 

Ob l i g a t i o n s  

E 

424,415 1 529,658 

1965 

$334,200 
11,900 

75 , 700 

147 , 900 
32 , 200 
39 , 100 

641,000 

655 

1,717 

300 

2,672 

643 , 672 



Program and Financing ( i n  thousands of do l la rs ) - -cont inued  

Budget plan Ob li ga t i  on s 

13 64 13€5 i 9  64 i965 

Financing : 
Comparative t r a n s f e r  from 

Unobligated accepted reim- 
o the r  accounts. . . . . . . . . . . . . .  

bursable  order  t r a n s f e r r e d  
from other  accounts... . . . . . .  

from- 
Other accounts. . . . . . . . . . . . . .  

Advances and reimbursements 

$-427,932 

....... 

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

$-443 , 241 $- 14 , 199 

-250 

-2,571 
- 200 

....... 

....... 

-2,571 
- 200 

....... 

....... 

-2,472 
-200 

....... 

....... 

-2,472 - 200 

....... 

....... 

....... Non-Federal sources'. ....... 
516,851 641,000 516,851 641,000 New o b l i g a t i o n a l  a u t h o r i t y  

New o b l i g a t i o n a l  au tho r i ty :  
Appropriat ion ................. 

"Research and development" 
( 7 7  S t a t .  439) ............ 

"Construction of f a c i l i t i e s "  
( 7 7  S t a t .  439) ............ 

Transferred from: 

Transfer red  t o  "Operating 
expenses,  Public Bui ldings 
Serv ice  , I 1  General Services  
Administration (77 S t a t .  436) 

....... ....... 
494,000 

16,385 

6 , 500 

- 34 

641 , 000 

....... 

....... 

....... 

494,000 

16 , 385 

6,500 

- 34 

641,000 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 
516,851 641,000 516,851 Appropriation (adjusLedj.. 641,000 ....... ....... 



Program and Financing ( i n  thousands of dol lars)--cont inued 

1963 19 64 1965 
a c t u a l  e s t ima te  es t imate  

$643,672 
Note.=-Reconciliation of budget plan t o  ob l iga t ions :  

Deduct port ion of budget p l an  t o  be obl igated i n  
To ta l  budget plan ................................. $443,241 $519,622 

subsequsllt y e a r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i4, i99 ....... ....... 
Add obligations of prior year budget pians ........ -i,iiO i4,449 ....... 

Tota l  ob l iga t ions  .............................. 427,932 534 , 07 1 643,672 

‘Reimbursement from non-Federal sources  are derived from t h e  sale  of personal  property 
(40 U.S.C. 481). 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ADMINISTRATIVE OPERATIONS 
FISCAL YEAR 1965 BUDGET ESTIMATES 

SUMMARY OF BUDGET PLAN BY INSTALLATION 
( I n  thousands of d o l l a r s )  

F i s c a l  Year F i s c a l  Year 15scaL Year 
19 65 ..-- 1963 1964 

MANNED SPACE FLIGHT 

John F. Kennedy Space Center,  NASA 
Manned Spececraf 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....... 
P a c i f i c  Launch Operat ions Center..  
Wallops Station.. . . . . . . . . . . . . . . . . .  

ADVANCED RESEARCH AND TECHNOLOGY 

Ames Research Center.. . . . . . . . . . . . .  
E l ec t ron ic s  Research Center.. . . . . .  
F l i g h t  Research Center . . , . . . . . . . . .  
Langley Research Center . . . . . . , . . . .  
Lewis Research Center. . . . . . . . . . . . .  
Space Nuclear Propuls ion Of f i ce . . .  

SUPPORTING OPERATIONS 

Northeastern Office. . . . . . . . . . . . . . .  
Western Operations Office. . . . . . . . .  
NASA Headquarters..  ............... 

TOTAL.. . 4 , .  ,,. .................... 

$18,804 $32,375 
50,960 68,071 

112,576 128,834 

52,810 62,620 
641 7 20 

8,881 9,400 

25,550 28,968 - 394 

51,756 52,474 
53,448 61,107 

970 1,493 

7,549 9,539 

195 475 
3,449 4,485 

51,086 55,896 

$438,675 
> - 

$47,877 
98,104 

158,589 

83,156 
883 

9,910 

31,806 
2,561 

10,402 
55,270 
65,617 

1,482 

595 
5,398 

69,350 

$641 000 -k 

718-894 0-64-- 15 
A0 5 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

A D M I M  STRATIVE OPERATIONS 

NUMBER OF POSITIONS BY LOCATION 

F i s c a l  Year F i s c a l  Year F i s c a l  ‘!ear 
1965 --- 1963 19 64  

MANNED SPACE FLIGHT 

John F. Kennedy Space Center ,  

Manned Spacecraf t  center . . . . . . . .  
NASA.......................... 

Marshal l  Space F l i g h t  Center . .  .. 
SPACE SCIENCE AND APPLICATIONS 

Goddard Space F l i g h t  Center..... 
P a c i f i c  Launch Operat ions Of f i ce  
Wallops Station................. 

ADVANCED RESEARCH AND TECHNOLOGY 

Ames Research Center............ 
E l ec t ron ic s  Research Center..... 
F l i g h t  Research Center.......... 
Langley Research Center......... 
Lewis Research Center. .  ......... 
Space Nuclear Propuls ion Off ice .  

SUPPORTING OPE3UTIONS 

Northeastern Office............. 
Western Operat ions Office....... 
NASA Headquart:ers.. ............. 

TOTAL......................... 

1,181 

7 , 332 
3 , 345 

3,487 
17 

49 3 

2 , 116 

6 16 
4,220 
4,697 

96 

- 

2 5  
308 

2,001 

29.934 

1,713 
4 , 340 
7 , 658 

3 , 660 
22 

530 

2 , 196 
50 

6 18 
4 , 348 
4,817 

10 3 

40 
390 

2 , 1 1 5  

32.600 

2 , 2 4 2  
4 , 8  11 
7,658 

3 , 6150 
72 

5 30 

2,136 
2 50 
6 18 

4,348 
4,817 

133 

40 
390 

2 115 A- 

33 800  
__+__ 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER. NASA 

SUMMARY 
MISSION : 

The Kennedy Space Center  i s  respons ib le  f o r  t h e  o v e r a l l  planning and 
superv is ion  o.E t h e  launch p repa ra t ion  and launch of  NASA space vehicles 
systems a t  Cape Kennedy and MILA i n  a d d i t i o n  t o  fu rn i sh ing  admin i s t r a t ive  
and t e c h n i c a l  support  f o r  a l l  NASA elements loca ted  there .  The Center- has  
unique launch c a p a b i l i t i e s  developed through t h e  experience of numerots 
launches beginning wi th  t h e  Redstone program i n  1952, under t h e  Department 
of t h e  Armyo C a p a b i l i t i e s  inc lude  launch ins t rumenta t ion ,  des ign  of 1 aunch 
and r e l a t e d  f a c i l i t i e s  and t h e  des ign  of  ground support  equipment. 

The tempo of NASA launch a c t i v i t i e s  a t  t h e  Kennedy Space Center  has  
increased  s t e a d i l y  over  t h e  p a s t  s e v e r a l  yea r s  and w i l l  cont inue  t o  do so 
throughout f i s c a l  year  1965, The magnitude of admin i s t r a t ive  and l o g j  s t i c  
support  wi l l  i nc rease  by about twenty f i v e  percent  dur ing  f i s c a l  year  1965. 
The Merritt I s l a n d  Launch Area which has  been under cons t ruc t ion  f o r  two  
years  will. approach completion t h i s  year. A s h i f t  i n  e f f o r t  from t h e  
r e l a t i v e l y  l i m i t e d  Sa turn  I development program t o  t h e  more complex 
Sa turn  I B  program f o r  t h e  manned Apollo f l i g h t s  w i l l  t ake  p l ace  during, 
t h i s  year. 
of t h e  Sa turn  V Launch Complex 39 w i l l  a c c e l e r a t e  dur ing  t h i s  year. 

The buildup of Sa turn  V launch c a p a b i l i t y  and t h e  support  

DESCRIPTION: 

The John F. Kennedy Space Center,  NASA, i s  loca ted  on t h e  East C c a s t  of 
F l o r i d a  ad jacent  to  and n o r t h  of  t h e  Cape Kennedy Launch Area. The Center  
occupies  87,400 a c r e s  of land acquired by purchase,  and designated as t h e  
Merritt I s l and  Launch Area (MILA), The Center  i nc ludes  launch and r e l a t e d  
support  f a c i l i t i e s  and an i n d u s t r i a l - a d m i n i s t r a t i v e  complex a t  M I L A ,  and 
launch complexes ( f o r  which NASA i s  des igna ted  launch agency) and support ing 
f a c i l i t i e s  w i th in  t h e  Cape Kennedy Missile Annex. The p l a n t  va lue  as of 
June 30, 1963,, t o t a l s  $122,747,000, 

SUMMAR Y OF RE!mJRCES REQUIREMENTS: 
(Dollars i n  Thousands) 

1465 -- 1963 1964 

Number a f  p o s i t i o n s ,  end of year..... 1,181 1,713 2,;.42 
Adminis t ra t  five operat ions. .  . . . . . . . . . . $18,804 $32,375 $47,€77 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

MANNED SPACECRAFT CENTER 

SUMMARY 

MISS ION : 

The primary mission of t h e  Manned Spacecraf t  Center i s  t h e  <development 
of spacecraft:  f o r  manned space f l i g h t  programs and t h e  conduct O E  manned 
space f l i g h t  ope ra t ions .  

S i g n i f i c a n t  personnel i nc reases  are planned i n  t h e  Gemini and Apollo 
program areas r ep resen t ing  scheduled progress toward a series of two-man 
capsule  f l i g h t  missions t o  develop and demonstrate rendezvous and docking 
techniques i n  o r b i t ,  and a g r e a t e r  degree of maneuverabi l i ty  both i n  space 
and landing. I n  concert  with t h e  two-man capsule  f l i g h t s ,  a d d i t i o n a l  e f f o r t  
w i l l  be appli-et1 toward the  p repa ra t ion  f o r  three-man f l i g h t  missions i n  the  
Apollo program. Addit ional  personnel are a l s o  r equ i r ed  f o r  t h e  research and 
technology areas t o  support  t h e  Gemini and Apollo p r o j e c t s  and t a  gene ra t e  
t h e  knowledge r equ i r ed  t o  advance t h e  technology of space and manned space- 
c r a f t  development. E f f o r t  w i l l  be a l s o  expended on a c c e l e r a t i o n  of t h e  
p r o j e c t  test  program, and on manning t h e  f a c i l i t i e s  r equ i r ed  t o  support  t h i s  
program a t  t h e  Manned Spacecraf t  Center Clear Lake s i t e .  

DESCRIPTION: 

The Manned Spacecraf t  Center is l o c a t e d  on Road 528, two m i l e s  e a s t  of 
t he  town of Nebster,  Texas. The s i t e  is approximately 20 m i l e s  southwest of  
downtown Houston, 25 m i l e s  northwest of  Galveston, and 20 m i l e s  southwest of 
Baytown. Primary access t o  the  s i t e  is by the  Gulf Freeway (U. S, 75) and 
Road 528. The t o t a l  area occupied by t h e  Manned Spacec ra f t  Center i s  1,600 
ac res  and the  p l a n t  value as of June 30, 1963, w a s  $53,334,000. 

SUMMARY OF RESOURCES REQUIREMENTS: 
(Dollars  i n  Thousands) 

1965 -- 1963 1964 

Number of 1>Oz;itions, end of year. 3,345 4,340 4,811 
Adminis t ra t ive operat ions. .  . . . . . . $50,960 $68,071 $98,104 

A 0  8 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

MARSHALL SPACE FLIGHT CENTER 

MISSION : 

The primary mission of t h e  Marshall  Space F l i g h t  Center  is  the  develop- 
ment of launch v e h i c l e  and space t r a n s p o r t a t i o n  systems t o  m e e t  naticlnal 
space program requirements. Highly s k i l l e d  Government s c i e n t i f i c  anc engi -  
neer ing  personnel ,  some possess ing  more than  t h i r t y  yea r s  of  expe r i e rce  i n  
aerospace technology, coupled with unique l abora to ry  f a c i l i t i e s  a t  Marshal l ,  
g ive  t h e  Nation a v i t a l  resource  f o r  t h e  n a t i o n a l  space programo 

Th i s  Center i s  assigned p r o j e c t  management r e s p o n s i b i l i t y  f o r  t h e  
Sa turn  I, Saturn I B ,  and Sa turn  V launch veh ic l e s ,  t h e  H-1,  RL-10A, J -2 ,  
and F-1 rocket  engines ,  a micrometeoroid satel l i te ,  and a l a r g e  v a r i e t y  of 
support ing r e sea rch  p ro jec t s .  The Center  also performs advanced stuclies 
on launch v e h i c l e s  and space systems. 

DESCRIPTION: 

The Marshall  Space F l i g h t  Center  a t  Hun t sv i l l e ,  Alabama is  1ocat:ed on 

The c e n t e r  has  a p l a n t  va lue  of $149 mi l l ion .  Marshall  manages two 
1,850 ac res  acquired on a non-revocable use  permit  from Department 0:: t h e  
Army. 
NASA s u b - i n s t a l l a t i o n s :  Michoud P lan t  a t  New Orleans, Louis iana,  i nc lud ing  
t h e  computer f a c i l i t y  a t  S l i d e l l ,  Louis iana,  wi th  a p l a n t  va lue  of $111 
m i l l i o n  on 839 a c r e s ;  and Miss i s s ipp i  T e s t  F a c i l i t y ,  l oca t ed  i n  soutliwest 
Miss i s s ipp i  with a p l a n t  value of $12 m i l l i o n  on 141,950 acres (to bt! 
purchased o r  acquired under easement)o 

SUMMAR Y OF RESOURCES REQUIREMENTS: 
(Do l l a r s  i n  Thousands:) 

1963 1964 1965 

Number of pos i t i ons ,  end of year..... 7,332 7,658 7,658 
Adminis t ra t ive operations. . . . . .  ...... $112,576 $128,834 $158,589 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

SUMMARY 

MISS ION : 

The Center i s  r e spons ib l e  f o r :  complete development of sounding 
rocke t s ;  o r b i t i n g  unmanned s p a c e c r a f t  (such as t h e  OAO, OGO, and ONSO); 
a p p l i c a t i o n  s p a c e c r a f t  (such as t h e  NIMBUS, TIROS, Echo, and Syncom); 
ope ra t ing  t h e  world-wide s a t e l l i t e  t r a c k i n g  and communications network 
s t a t i o n s ;  d a t a  a c q u i s i t i o n  and d a t a  reduct ion;  and p r o j e c t  management of 
NASA's h i g h l y  success fu l  Delta rocket .  

Several  of t h e  s c i e n t i f i c  sa te l l i tes  such as OAO and OGO used t o  con- 
duct s t u d i e s  which r evea l  t he  hazards  of space f l i g h t s  w i l l  be entering; t h e  
f l i g h t  model i n t e g r a t i o n ,  t es t ,  and f l i g h t  phases during f iscal  yea r  1965. 
The development of advanced weather and communication sa te l l i t e  sys t em;  w i l l  
r ece ive  major emphasis i n  f i s c a l  year  1965. 

The range and launch support  e f f o r t  r equ i r ed  during f i s c a l  year  1965 
w i l l  be devoted t o  support  Delta, Atlas-Agena, and Centaur launches.  'be 
Goddard Space F l igh t  Center admin i s t e r s  t he  o p e r a t i o n  of  t h e  g loba l  network 
of s t a t i o n s  which provide p r e c i s i o n  t r ack ing ,  command and t e l e m e t r y  dat:a, 
voice communications, and d a t a  r educ t ion  f o r  manned and unmanned exploi-at ion 
i n  space. Increased e f f o r t  w i l l  be r equ i r ed  i n  f i s c a l  year  1965 t o  
adequately support  and ope ra t e  the  Gemini and Apollo networks. Goddartl w i l l  
a l s o  devote resources  i n  research and development of o p t i c a l ,  p re s su re  
temperature,  and a c o u s t i c  s enso r s  t o  be used on f u t u r e  missions t c  Venus, 
Mars, and t o  t h e  Moon. 

DESCRIPTION : 

The Goddard Space F l i g h t  Center is loca ted  15 m i l e s  no r theas t  of  
Washington, D. C , ,  one m i l e  o f f  t h e  Baltimore-Washington Expresswaly on a 
530 acre main s i t e  t r a n s f e r r e d  from t h e  Department of Agr i cu l tu re .  
s e p a r a t e  areas t o t a l i n g  426 acres, loca t ed  w i t h i n  two m i l e s  of  the CenCer, 
are used f o r  t h e  antenna tes t  range, magnetic tes t  area, and the  clpticiil 
and ground p l a n e  f a c i l i t y .  The p l a n t  value as of June 30, 1963 amountc5d t o  
$84,300,000. 

Three 

SUMMARY OF RESOURCES REQUIREMENTS: 
(Dollars i n  Thousands) 

1965 --- 1963 1964 

Number of  p o s i t i o n s ,  end of year .  3,487 3,660 3,600 
Adminis t ra t ive operat ions. .  ...... $52,810 $62,620 $83,l.i6 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

PACIFIC LAUNCH OPERATIONS OFFICE 

SUMMARY 

MISSION : 

The miss:ion of t he  P a c i f i c  Launch Operations Of f i ce  i s  t o  r ep resen t  
NASA, as a sitiglLe po in t  of  con tac t ,  i n  i ts  r e l a t i o n s h i p s  with t h e  P a c i f i c  
Missile Range, including n e g o t i a t i n g  f o r  and coordinat ing t h e  use of range 
s e r v i c e s  and f a c i l i t i e s  t o  support  requirements developed by NASA Centers o r  
t h e i r  l o c a l  f i e l d  p r o j e c t  groups; and t o  provide o r  arrange f o r  adminis t ra-  
t i v e ,  logistic: ,  and t echn ica l  support  f o r  NASA programs and p r o j e c t s  s t  t h e  
P a c i f i c  Missi:Le Range. 

The P a c i f i c  Launch Operations Of f i ce  provides general  support  sexvices  
f o r  a l l  NASA programs and p r o j e c t s  a t  t h e  P a c i f i c  Missile Range incluc.ing 
Launch Vehicles and Propulsion Systems, Meteorological S a t e l l i t e s ,  Conmuni- 
c a t i o n s  Satel:Lites,  Geophysics and Astronomy, and t h e  Manned Space F l i g h t  
program. The p ro jec t ed  f l i g h t  schedule  a t  the  P a c i f i c  Missile Kange which 
t h e  P a c i f i c  Liiunch Operations O f f i c e  w i l l  support  w i l l  be 12 launches of  
spacecraft:  us ing t h e  Scout and Thor-Agena launch v e h i c l e s  i n  1964 and t h e  
same number i n  :L965. 

DESCRIPTION: 

The P a c i f i c  Launch O w r a t i o n s  O f f i c e  is loca ted  mainly a t  Point  
Arguello,  Cal. i f o r n i a ,  w i t h i n  the  Naval Missile F a c i l i t y .  I n  a d d i t i o n ,  a 
s m a l l  s t a f f  i s  s t a t i o n e d  a t  Point  Mugu, C a l i f o r n i a ,  t o  maintain d i r e c t  con- 
t ac t  with the Headquarters S t a f f ,  P a c i f i c  Missile Range. During f i s c r J  year  
1965 i t  is  an.:,icipated t h a t  management of t h e  Point  Arguello f a c i l i t y  w i l l  
be assumed by the  A i r  Force and t h a t  a major po r t ion  of t he  con tac t  mziin- 
t a ined  a t  Point  Mugu w i l l  subsequently be maintained with Vandenberg Air 
Force Bast:. Consequently, i t  is  planned t o  reduce ope ra t ions  a t  t h e  Point  
Mugu o f f i c e  accordingly and t r a n s f e r  t h e s e  ope ra t ions  t o  t h e  Point Ar6;uello 
o f f i c e .  Point  Mugu is l oca t ed  60 m i l e s  no r th  of Los Angeles, and Poirtt 
Arguello is 1:20 miles  northwest of Point  Mugu, ad jacen t  t o  t h e  southelm 
boundary of Vandenberg A i r  Force Base. The value of t h e  NASA p lan t  at. t h e  
P a c i f i c  M i s s i l e  Range, including down-range s i tes ,  as of June 30, 19611 w a s  
$12,720,000. 

SUMMARY OF RE:jOURCES REQUIREMENTS: 
(Dollars i n  Thousands) 

15165 --- 1963 1964 

Number of p o s i t i o n s ,  end of year .  17 22 22 
Adminis t ra t ive ope ra t ions . .  . . . . . . $641 $720 $U83 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

WALLOPS STATION 

SUMMARY 

MISSION : 

The mission of Wallops S t a t i o n  is  t o  prepare,  assemble and laun-h s c i e n t i -  
f i c  experiments, achieve t h e  d e s i r e d  p o s i t i o n  and v e l o c i t y  i n  space,  t r a c k ,  
and acqu i re  and record t h e  d a t a  sought. Other research and developm2nt a c t i -  
v i t i e s  of t h e  Wallops S t a t i o n  are:  support ing a e r o n a u t i c a l  research i n  a r e a s  
such as r e - e n t r y  physics  and materials s t u d i e s ;  conducting components and 
systems development tests ; rendering a s s i s t a n c e  i n  t r a i n i n g  and launching t o  
o t h e r  NASA c:enters, government agencies ,  educat ional  i n s t i t u t i o n s ;  and con- 
duct ing experiments f o r  t r a i n i n g  and adv i s ing  fo re ign  na t ions  on launch tech- 
niques and operat ions.  

This support  cen te r  conducts some 300 launches a year  including sounding 
rocke t s ,  s c i e n t i f i c  s a t e l l i t e s  and r e - e n t r y  veh ic l e s .  The launch v e h i c l e s  
used vary i n  s i z e  and power from small meteorological  rocke t s  tlo the  four-  
s t a g e  Scout v e h i c l e  with o r b i t a l  c a p a b i l i t y .  

DESCRIPTION: 

Wallop:; S t a t i o n  loca ted  on t h e  e a s t e r n  shore of V i rg in i a ,  apprcximate1:y 
40 m i l e s  southeast  of Sal isbury,  Maryland, c o n s i s t s  of t h r e e  a r e a s :  (1) t h e  
main base, which i s  t h e  l o c a t i o n  of t h e  a d m i n i s t r a t i v e  o f f i c e s ,  t e c t n i c a l  
s e r v i c e  support  shops, and such f a c i l i t i e s  as t h e  Range Control Center and 
main te lemetry bu i ld ing ;  (2) Wallops I s l and ,  o f f  t h e  coas t  of V i rg in i a ,  
approximately 7 miles sou theas t  of t he  main base,  separated from t h e  mainland 
by two mi l e s  of marsh and in l and  waterway and connected with t h e  maj.nland by 
a causeway anid bridge. The i s l a n d  i s  approximately f i v e  miles long and about 
one-half m i l e  i n  width a t  i t s  widest  point .  The launch s i tes ,  asseribly shops, 
blockhouses, rocket s t o r a g e  bu i ld ings  and r e l a t e d  f a c i l i t i e s  a r e  on t h e  i s l a n d ;  
(3) t h e  Wallops mainland, a half-mile  s t r i p  a t  t h e  oppos i t e  end of t h e  cause- 
way behind t h e  i s l a n d ,  which i s  the  l o c a t i o n  of a long range r ada r  and opt ical .  

t r ack ing  s i t e .  A t o t a l  area of 6,478 acres i s  owned and occupied with 2,230 
a c r e s  a t  the  main base,  108 a c r e s  a t  t h e  mainland area, 3,000 a c r e s  on t h e  is-  
land and 1,140 acres of  marsh land. The p l a n t  value as of June 30, 1963 w a s  
$38 , 7 16 , 000. 

SUMMARY OF EL&SOURCES REQUIREMENTS : 
(Dollars  i n  Thousands) 

1963 1964 1961 

Number of pc)si.tions, end of year  ..... 493 530 530 
Adminis t ra t ive operat ions. .  . . . . . . . . . . $8,881 $9,400 $9,400 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

AMES RESEARCH CENTER 

SUMMARY 
MISSION : 

The primary mission of Ames Research Center  i s  t h e  conduct c ) f  su:,porting; 
research  and technology i n  t h e  phys ica l  sc iences ,  t h e  space sc iences ,  and 
t h e  l i f e  sciences.  The Center i s  a l s o  assigned p r o j e c t  management. respon- 
s i b i l i t y  f o r  t h e  Pioneer  and t h e  B i o s a t e l l i t e  p ro jec t s .  

The Ames Center has  many unique f a c i l i t i e s  f o r  s imula t ing  both a:mos- 
phe r i c  and space f l i g h t s  ranging from l o w  speeds t o  escape v e l o c i t y ,  The 
major research  t o o l s  c o n s i s t  of convent ional  wind tunne l s ,  f l i g h t  s imula tors ,  
f r e e - f l i g h t  b a l l i s t i c  tes t  f a c i l i t i e s ,  and s p e c i a l i z e d  l abora to ry  equtpment, 

The spec ia l i zed  c a p a b i l i t i e s  of  t h e  Ames re sea rch  s t a f f  have generated 
assignment a s  t he  p r i n c i p a l  NASA c e n t e r  i n  t h e  f i e l d s  of human f a c t o r ;  and 
the  b iosc ience  programs. The requirements  of  p re sen t  and f u t u r e  space mis- 

sc iences  concerned wi th  t h e  e f f e c t s  of  space t r a v e l ,  
B i o s a t e l l i t e  p r o j e c t s  are examples of t h i s  endeavor, 

, s i o n s  underscore t h e  need f o r  bas i c  r e sea rch  i n  t h e  physiological .  and behavialr 
The Pioneer. and t h e  

Other work i nc ludes  t h e  s t a b i l i t y  and c o n t r o l  performance of’ a wide 
range of spacec ra f t  con f igu ra t ions ,  spacec ra f t  m a t e r i a l s  and stru,cturc?s, and 
e l e c t r o n i c  naviga t ion  and c o n t r o l  systems. I n  t h e  ae ronau t i c s  f i e l d ,  empha- 
sis is being given toward problems a s soc ia t ed  wi th  t h e  Supersonic Trailsport, 
t h e  V/STOL a i r c r a f t ,  and the  hypersonic  research  a i r c r a f t .  
a r e a  of space sc i ences  inc ludes  s t u d i e s  of t h e  s o l a r  physics ,  pla.neta::y 
environments, and geophysics . 

Research .:n t h e  

DESCRIPTION : 

Ames Research Center  occupies  a 235 a c r e  p l o t  of land cont iguous t o  
t h e  Naval A i r  S t a t i o n  a t  Moffet t  F i e l d ,  C a l i f o r n i a ,  of which 115 acre:; a r e  
owned by t h e  NAJASA and 120 a c r e s  occupied under permit  from t h e  Departrient of 
t h e  Navy. The c e n t e r  i s  loca ted  approximately 35 m i l e s  southeas t  of !;an 
Francisco and 115 m i l e s  northwest of  San Jose,  Ca l i fo rn ia .  
p l a n t  va lue  as of  June 30, 1963, w a s  $140,701,000. 

The physicill 

SUMMARY OF RESOIJRCES REQUIREMENTS : 
(Dol la rs  i n  Thousands) 

1516 5 1963 1964 -- 
Number of p o s i t i o n s ,  end of year..... 2,116 2,196 2,1.96 
Adminis t ra t ive  operations......,.... . $25,550 $28,968 $31,806 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

SUMMARY 

M I  S S I O N  : 

The  p r  i-mary mission of  t h e  El.ectronics Research Center w i l l  b e  t o  se rve  
as a na t iona l  focal po in t  f o r  advanced research  and technology i n  sFace 
e l e c t r o n i c s ,  The cen te r  wil.1. o rganize ,  manage, and conduct comprehensive 
programs i n  b a s i c  and a p p l ;  ed research  aimed a t  providing t h e  i nforna t ion  
requi red  a s  a p r e r e q u i s i t e  t o  more r e l i a b l e  and e f f i c i e n t  space e l e c t r o n i c  
equipment. 

The f a c i l i t i e s  t o  be cons t ruc ted  i n  t h e  near  f u t u r e  a t  t h e  present ly  
undetermined s i t e  w i l l  provide t h e  i n i t i a l  research  t o o l s  necessary t o  
implement t h e  mission of t h e  cen te r .  The t echn ica l  s t a f f  w i l l  incl t .de 
experts i n  t h e  f i e l d s  of  e l e c t r o n i c s ,  phys ics ,  and f l i g h t  mechanics. 

The programs t o  be undertaken a t  t h e  proposed cen te r  w i l l  inclt ide 
e f f o r t  i n  t h e  fundamental d i s c i p l i n e s  o f  e l e c t r o s t a t i c s ,  microwave r a d i a t i o n ,  
i n e r t i a l  seTising, o p t i c s ,  and s o l i d  s ta te  physics .  Technique and component 
advances w i l l  be  r e f ined  t o  demonstrate ins t rumenta t ion  appl icat ion: ;  and 
system r i t i 1 i t : y  o r  f e a s i b i l i t y  f o r  communications, d a t a  process ing ,  con t ro l  
and guidance systems. 

DESCRIPTION: 

The s i t e  l o c a t i o n  of  t h e  proposed c e n t e r  i s  c u r r e n t l y  under study. 

SUMMARY OF RESOURCES R E Q U I R E M E X :  

(Dol la rs  i n  Thousand::) 
15165 --- 1963 1964 

Number of pos i t i ons ,  end of  year... .  
Adminis t ra t ive operations........... 

"_" 50 :!50 
--- $394 $2 ,!i61 
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ADMINISTRATIVE OPERATIONS 

FISCAT, YEAR 1965 ESTIMATES 

FLIGHT RESEARCH CENTER 

SUMMARY 

MISSION : 

The primary mission of  t h e  F l i g h t  Research Center  i s  t h e  ccmduci: o f  
f l i g h t  r e sea rch ,  and s tudy  o f  t h e  problems of  manned f l i g h t  bott. wit1ii.n and 
o u t s i d e  t h e  ataosphere.  These areas inc lude  suppor t ing  research and tech-  
nology e f f o r t  on take-off  and landing,  low-speed f l i g h t ,  superscnic  ;md 
hypersonic €1-iqht, and r een t ry .  

The f a c i l i t i e s  a t  F l i g h t  Research Center  c o n s j s t  o f  research  and ri.g'?ter 
a i r c r a f t ,  and s p e c i a l  purpose v e h i c l e s  such as p a r a g l i d e r s ,  l i f t i n g  l fodies ,  
l una r  landing research  vehic l  es ,  a i rbo rne  sjmul a t o r s ,  and s p e c i a l k e t l  
ground support  equipment. S t r u c t u r a l  f a c i l i t i e s  inc lude  an o f f i ce - l abora to ry  
b u i l d i n g ,  f l  ig'nt maintenance hanger and a c a l i b r a t i o n  hanger. The tc!chni.cal 
s t a f f  o f  t h e  clenter inc ludes  leadi-ng expe r t s  i n  t h e  f i e l d s  of f l i g h t  r e sea rch ,  
aerodynamics, 1.oads and s t r u c t u r e s ,  thermodynamics, biotechnology,  arid 
e l e c t r o n i c s .  

Direct support  of  t h e  agency 's  ae ronau t i ca l  program involves  a riubstan- 
t i a l  p a r t  o €  t he  t o t a l  s t a f f  o f  t h e  c e n t e r ,  t h e  ma jo r i ty  o f  which i s  re- 
qui red  f o r  s ' lpport  o f  t h e  x-15 a i r c r a f t  program and r e l a t e d  p r o j e c t s .  
Support o f  t h e  manned space f l i g h t  program is  provtded t o  t h e  Gemini and 
Apollo pro  ject:s through e f f o r t s  on parachute  and p a r a g l i d e r  developmcmt . 
Other  e f f o r t  i s  d i r e c t e d  i n  support  of  space v e h i c l e  systems, e l  ectrcrni c s ,  
and t h e  man-machine i n t e g r a t i o n  problems associ-ated with t h e  operat ic 'n  o f  
manned veh ic  I.e:s. 

DESCRIPTION: 

F l i g h t  lte:3earch Center occupies  a 1 7 1  acre pl.ot o f  land under pcrmit 
from t h e  A i r  Force. The c e n t e r  i s  loca ted  a t  t h e  no r theas t  end or E c w a r d s  
A i r  Force Base, C a l i f o r n i a ,  ad jacent  t o  Rogers Dry Lake, approx;mate! y 65 
a i r  m i l e s  no-tth of Los Ange'es. The p l a n t  va lue  as of  June 3 0 ,  1963, was 
$14,571,000. 

SUMMARY OF W3)URCES REQUIREMENTS : 

(Dollars i n  Thousands) 
19 t5  -- 1964 - 1963 - 

Number of: p o s i t i o n s ,  end o f  year  ...... 586 604 6C 4 
Admini s t ra  t i.ve opera ti ons . . . . . . . . . . . . . $10,4C2 $7,549 $9,539 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

LANGLEY RESEARCH CENTER 

SUMMARY 
MISS ION : 

The primary mission of Langley Research Center i s  t h e  conduct: of basic 
and appl ied research i n  t h e  a reas  of advanced aeronaut ics  and space f l i g h t ,  
I n  add i t ion  t o  providing t echn ica l  support  f o r  t h e  development of advalced 
types of manned vehic les ,  t he  Langley Center i s  assigned p r o j e c t  managsment 
r e s p o n s i b i l i t y  f o r  t h e  Scout veh ic l e  development and procurement, f1ig: i t  
p r o j e c t s  assoc ia ted  with r een t ry  problems, and t h e  luna r  o r b i t e r  s a t e l l i t e .  

Special ized f a c i l i t i e s  a t  t he  Langley Research Center include coxrren- 
t i o n a l  wind tunnels  ranging from subsonic t o  hypersonic speeds,  f l i g h t  
s imula tors  and ex tens ive  aerospace f a c i l i t i e s  u t i l i z e d  f o r  t h e  advancement 
of knowledge i n  rendezvous, l una r  landings,  and o t h e r  space f l i gh t :  opera- 
t i ons .  These f a c i l i t i e s  a r e  supplemented by f r e e - f l i g h t  s t u d i e s  of models 
and f u l l - s c a l e  research  a i r c r a f t .  

I n  add i t ion  t o  t h e  primary mission of Langley Research Center, support-  
ing  research and technology i n  t h e  a reas  of space veh ic l e  systems, e l e c t r o n i c  
systems, l i f e  and space sc iences ,  space power, and chemical propul.sion 
systems i s  conducted. S tudies  include s t r u c t u r a l  and ope ra t iona l  prob:lems 
assoc ia ted  w i t h  the  Supersonic Transport  and t echn ica l  support  for t he  
Gemini and Apollto p r o j e c t s ,  involving problems i n  connection with luna.: 
landings,  rendezvous techniques and r een t ry  f l i g h t s .  

Other e f f ' o r t  i s  being expended i n  the  a reas  of pass ive  communicat ions 
s a t e l l i t e s  and meteorological  s a t e l l i t e s ,  as w e l l  as providing support  f o r  
o t h e r  Government agencies ,  including t h e  Department of Defense and the  
Federal  Aviation Agency. I n  add i t ion  t o  assuming p r o j e c t  r e s p o n s i b i l i t y  
f o r  t he  Scout vehicle  development and procurement, Project F i r e ,  and t h e  
Lunar Orb i t e r  satell i te,  Langley Research Center is a l s o  exe rc i s ing  manage- 
ment r e s p o n s i b i l i t y  f o r  t h e  J o i n t  I t a l i a n  - United S t a t e s  in te rna t iona l .  
s a t e l l i t e  program. 

DESCRIPTION: 

Langley Research Center occupies a 772 ac re  p l o t  of land a t  H.ampton, 
Vi rg in ia ,  of which 430 ac res  a r e  owned by NASA and 342 ac res  occupied tinder 
permit from the  A i r  Force, 
f a c i l i t i e s  of t h e  Langley A i r  Force Base, i s  approximately 10 mi les  no r th  
of Hampton, Virg:inia. A p l o t  of 110 ac res  at Newport News, Vi rg in ia ,  vas 
r ecen t ly  acquired from t h e  A i r  Force f o r  cons t ruc t ion  of t h e  Space Radi.ation 

The cen te r ,  divided i n t o  two  sepa ra t e  area:; by 
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Effects  Laboratory. The physical plant value as  of June 30, 1963, including 
the acreage located a t  Newport News, Virginia,  was $242,649,000. 

SUMMARY OF RESOTJRCES REQUIREMENTS: 
(Dollars i n  Thousands) 

1965 -- 1963 1964 

Number of pos:itions, end of  year..  . . . 4,220 4,348 4,348 
Administrative operations. .  ....,..... $51,756 $52,474 $55,:!70 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

LEWIS RESEARCH CENTER 

MISSION: 

The primary mission of t h e  L e w i s  Research Center i s  b a s i c  ;and appl ied 
r e sea rch ,  arid development i n  advanced propuls ion and space power gene ra t ion .  
I n  a d d i t i o n ,  t h e  L e w i s  Research Center i s  assigned p r o j e c t  management re- 
s p o n s i b i l i t y  f o r  t h e  M - 1  engine,  t h e  Centaur launch v e h i c l e ,  and Agena pro- 
curement. 

I n  addi.tion t o  the  development of t h e  M - 1  engine and t h e  Centaur launch 
v e h i c l e ,  considerable  in-house e f f o r t  w i l l  be expended i n  support  of expe r i -  
mental and developmental p r o j e c t s  a s soc ia t ed  with n u c l e a r - e l e c t r i c  and nuc lea r  
rocke t  propuls ion systems; space v e h i c l e  technology, including p r o p e l l a n t  
handl ing under environmental cond i t ions  ; advanced concepts and b a s i c  research 
s t u d i e s  on l i q u i d  and s o l i d  propuls ion systems and components; ;and i n v e s t i -  
g a t i o n s  of s o l a r  and chemical power generat ing systems. 

Major 2tct: ivit ies are being conducted i n  materials research i n  sapport  
of propuls ion systems. Other research support  i nc ludes  e l e c t r o n i c s  systems 
and f l u i d  physics.  

I n  t h e  f i . e ld  of ae ronau t i c s ,  r e sea rch  on propuls ion systems f o r  t h e  
supersonic  t :ransport  w i l l  be acce le ra t ed .  

Major r e sea rch  f a c i l i t i e s  a t  Lewis ( including Plum Brook S t a t i o n )  
include a nucl.ear r e a c t o r  i o r  components t e s t i n g ;  a space radiaicor and con- 
denser f a c i l i t y  f o r  s tudy of h e a t - t r a n s f e r ;  space environmental vacuum 
chambers; at:mcispheric wind tunne l s ;  and numerous tes t  s t a n d s  f o r  engine and 
subsystem st:udies. 

DESCRIPTION : 

Lewis Research Center occupies a 364 acre p l o t  of l and  immediately west 
of t h e  Cleveland-Hopkins A i r p o r t ,  1 2  m i l e s  southwest of downtown Cleveland, 
Ohio, and c o n s i s t s  of  349 acres of Government-owned land and 15 acres of 
l ea sed  propert:y. 
Research Center ,  occupies a 6,031 acre NASA-owned t rac t  near  Sandusky , Ohio. 
The Plum Brook S t a t i o n  is  approximately 45 m i l e s  west of  t h e  Cleveland s i t e .  
The physical. p l an t  va lue  on June 30, 1963, f o r  both Lewis and Plum Brook w a s  
$2i9,232,000. 

The Plum Brook S t a t i o n ,  which is a p a r t  of thi2 Lewis  



SUMMARY OF RESOURCES REQUIREMENTS : 

(Dollars i n  Thousands) 
1965 -- 1963 1964 

Number of p o s i t i o n s ,  end 
o f  yea r . . .  .................... 4,697 4,817 4 , 817 

Administracive ope ra t ions . .  . . . . . $53,448 $61 , 107 $65,617 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

SPACE NUCLEAR PROPULSION OFFICE 

SUMMARY 

MISSION: 

The Space Nuclear Propuls ion O f f i c e  i s  a j o i n t  o f f i c e  of t h e  Nat ional  
Aeronautics arid Space AdminLstration and t h e  Atomic Energy Commi s s ion .  

The primary mission o f  SNPO i s  t o  e s t a b l i s h  t h e  b a s i c  technology, and 
t o  develop anc provide q u a l i f i e d  nuc lea r  rocke t  engines  f o r  accomplishing 
ope ra t iona l  missions i n  advanced launch veh ic l e s .  

SNPO was e s t ab l i shed  t o  a s su re  the  formulation and execut ion of  a w e l l  
i n t e g r a t e d  program f o r  nuc lear  rocke t s  which f u l f i l l s  t he  respons ,hi  li t ies  
of  both agencies .  Implementation of  t h e  assigned programs wil I encompsss 
b a s i c  researct  on r e a c t o r s ,  engine systems, and nuc lear  v e h i c l e  technology; 
development o f  p r a c t i c a l  heat-exchanger-type rocket  r e a c t o r s  and engin? 
systems; and grclund t e s t i n g  of r e a c t o r s  and engines ,  and t h e  deve opmeit 
of r e l i a b i l i t y .  

DESCRIPTION: 

The SNPO organiza t ion  c o n s i s t s  of a headquarters  o f f i c e  loca ted  a t  
Germantown, Maryland, and t h r e e  f i e l d  ex tens ions  loca ted  i n  Ohio, New 
Mexico, and Nevada. The phys ica l  p l a n t  va lue  of  NASA funded f a c i ’ . i t i e s  
amounted t o  $4,000,000 as of June 30, 1963. 

SUMMARY OF RESOURCES REQUIREMENTS : 

(Dol la rs  i n  Thousands) 
1.965 -- 1963 1964 - 

Number of  pos i t i ons ,  end of  year  ...... 96 103 103 
Adminis t ra t ive opera t ions  ............. $970 $1,493 $1 !,402 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

NORTHEASTERN OFFICE 

MISSION : 

The Northeastern Of f i ce  provides  o v e r a l l  l i a i s o n  wi th  non-p ro f i t  s c i en -  
t i f i c  and educa t iona l  i n s t i t u t i o n s ,  i ndus t ry ,  and with c i v i c  and government 
o rgan iza t ions  i n  t h e  no r theas t e rn  region. The Off ice  a l s o  is r e spons ib l e  
f o r  cont inuing  eva lua t ion  of  t h e  e f f e c t  of t h e  space program on t h e  reg ion ,  
f o r  t he  i d e n t i f i c a t i o n  of  t h e  i n d u s t r i a l ,  s c i e n t i f i c ,  and educa t iona l  
resources  which may be u t i l i z e d  i n  t h e  space program, and f o r  t h e  develop- 
ment of t h e  mcist. appropr i a t e  methods f o r  u t i l i z i n g  new technology developed 
f o r ,  o r  as a hy-product of ,  t h e  space program i n  o t h e r  commercial o r  indus-  
t r i a l  app1icat:ions. 

The Of f i ce  has  t h r e e  major a r e a s  o f  r e s p o n s i b i l i t y .  These inc lude  
t e c h n i c a l  programs, which covers  t h e  two major areas of q u a l i t y  assurance,  
i nc lud ing  t h e  Re l i ab le  E l e c t r i c a l  Connections School, and t h e  Technical  
Assis tance Program; r eg iona l  development which inc ludes  d i r e c t  cointract 
admin i s t r a t ion ,  and s u r v e i l l a n c e  of  re imbursable  Department of Defense 
c o n t r a c t  admin i s t r a t ion ,  pre-award surveys of prospec t ive  sources ,  p r i c i n g  
and c o s t  a n a l y s i s  a s s i s t a n c e  t o  NASA Headquarters,  o t h e r  NASA i n s t a l l a t i o n s ,  
and l o c a l  i n d u s t r i a l  and 2ducat ional  communities; and t h e  educa t iona l  pro- 
grams a c t i v i t y ,  which has  been e s t a b l i s h e d  t o  provide support  on ,a reg iona l  
b a s i s  t o  t h e  xecent ly  decen t r a l i zed  NASA educa t iona l  programs, i nc lud ing  
schedul ing of t h e  Spacemobile, d i s t r i b u t i n g  of f i lms  and p u b l i c a t i o n s ,  and 
superv is ing ,  developing, and coord ina t ing  t h e  en t i re  r eg iona l  educa t iona l  
program. 

LOCATION : 

The Nor theas te rn  Of f i ce  is l oca t ed  i n  Cambridge, Massachusetts.  

SUMMARY OF RESOURCES REQUIREMENTS: 
(Do l l a r s  i n  Thousands) - 1963 - 1964 - 1965 

Number of p o s i t i o n s ,  end of year.......... 25 40 40 
Adminis t ra t ive  operat ions. . . . . .  ........... $195 $475 $595 
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ADMINISTUTIVE OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

WESTERN OPERATIONS OFFICE 

MISSION : 

The Western Operations Off ice  r ep resen t s  NASA i n  t h e  area of  t h e  United 
S t a t e s  w e s t  of Denver t o  support  t echn ica l  and con t r ac tua l  requi.rements 
placed on t h e  Off ice  by NASA Program Of f i ces  and f i e l d  i n s t a l l a t i o n s ,  
Off ice ' s  r e s p o n s i b i l i t i e s  a r e  to :  
i n  t echn ica l  management of research  and development and f a c i l i t i . e s  con t r ac t s  
and q u a l i t y  assurance; perform q u a l i t y  surveys of i n d u s t r i a l  platnts imd 
organiza t ions ;  monitor advanced technology c o n t r a c t s ;  conduct a NASA q u a l i t y  
assurance and 'process c o n t r o l s  school;  and provide admin i s t r a t ive  support  t o  
t he  con t r ac t  management personnel r epor t ing  t o  t h e  Off ice  of Space Science 
and Applicat ions,  NASA Headquarters but which a r e  i n  res idency a t  t hc  Jet 
Propulsion Laboratory, Pasadena, Cal i forn ia .  The Off ice  nego t i a t e s ,  executes  
and adminis ters  research  and development, f a c i l i t i e s  and o t h e r  c.ontr;acts a s  
assigned by Headquarters and Centers ;  procures  p re s su ran t s  and prope:Llants 
f o r  West Coast, NASA and con t r ac to r  requirements;  and provides a support 
o rganiza t ion  t o  handle r e l i a b i l i t y  and q u a l i t y  assurance and contract: 
management a t  the North American Aviation p l a n t  a t  Downey, Cal i forn i i i  f o r  
t h e  Apollo and Saturn pro jec ts .  

The 
provide support  t o  NASA Pro jec t  Managers 

LOCATION : 

The Western Operations Off ice  i s  loca ted  i n  Santa Monica, Ca l i fo rn ia ,  
with the  NASA*-Downey por t ion  of t he  Off ice  loca ted  a t  t h e  North American 
Aviation p l an t  i n  Downey, Cal i forn ia .  

SUMMAR Y OF RESOURCES REQUIREMENTS: 
(Dol la rs  i n  Thousand:;) 

1965 -- 1963 1964 

Number of pos i t i ons ,  end of year... . .  308 390 390 
Adminis t ra t ive operations............ $3,449 $4,485 $!i, 398 



ADMINISTRATIVE OPEiVITIONS 

FISCAL YEAR 1965 ESTIMATES 

NASA HEADQUARTERS 

SUMMARY 

M I  S SION : 

The NASd4 Headquarters i a  r e spone ih le  fo r  t h e  p lanning ,  coord ina t ion ,  and 
execut jve  d i r e c t i o n  of programs e s t a b l i s h e d  t o  implement t h e  nationa:. 
o b j e c t i v e s  s t a t e d  i n  t h e  Nat iona l  Aeronaut ics  and Space Act of 1958, as 
amended. To assist  NASA gene ra l  management i n  ca r ry ing  out  t h e s e  ob-lect ives ,  
t h e  Headquarters i s  organized i n t o  broad programs - Manned Space Flig:ht, 
Space Science and Appl ica t ions ,  Advanced Research and Technology, ant1 a 
support  func t ion  fo r  Tracking and Data Acquis i t ion .  The November 1, 1963, 
Headquarters r eo rgan iza t ion  provided f o r  t h e  conso l ida t ion  of  a u t h o r l t y  and 
r e s p o n s i b i l i t y  fo r  t h e  management of major programs and t h e  r e sea rch  and 
development c e n t e r s  p r i m a r i l y  requi red  t o  c a r r y  out  t h e s e  same progrems. 
Under t h i s  concept t h e  O f f i c e  of  Manned Space F l i g h t  i s  r e spons ib l e  f'or t h e  
management oE t h e  George C. Marshal l  Space F l i g h t  Center ,  Manned Spacecraf t  
Center and t h e  John F. Kennedy Space Center;  t h e  O f f i c e  of Space Sc i rnce  and 
Appl ica t ions  f o r  t h e  Goddard Space F l i g h t  Center ,  Wallops S t a t i o n ,  P a c i f i c  
Launch Operat ions O f f i c e  and t h e  admin i s t r a t ion  of t h e  c o n t r a c t  fo r  t h e  
ope ra t ion  of t h e  Jet  Propuls ion  Laboratory; t h e  O f f i c e  of Advanced Research 
and Technology f o r  t h e  A m e s  Research Center ,  F l i g h t  Research Center ,  Langley 
Research Center ,  Lewis Research Center ,  and t h e  Space Nuclear Propuls ion 
Off i ce .  

LOCATION : 

The NASA Headquarters i s  loca ted  a t  400 Maryland Avenue, S.W., Washington, 
D.C., and a l s o  occupies  o the r  bu i ld ings  i n  t h e  Distr ic t  of  Columbia and nearby 
Virg in ia .  Except f o r  space leased  i n  t h e  Universal  North Building and a 
s t o r a g e  area i n  Vi rg in i a ,  personnel  occupy Government-owned bu i ld ings .  

SUMMARY OF RESOURCES REQUIREMENTS: 
(Dollars i n  Thousands) 

1965 -- 1963 1964 

Number of p o s i t i o n s ,  end of year..... 2,001 2,115 2,115 
Adminis t ra t ive  opera t ions :  
NASA Headsparters . . . . . . . . . . . . . . . . . .  $51,086 $55,896 $59,000 
JPL (purchase of computers). ....... --- 10,350 

Total....................... $51,086 $55,896 $69 ,350 
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NATIONAL AERONAUTICS AND SPACE ADMINISTMTION 

FISCAL. YEAR 1965 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET €'LAN BY INSTALLATION AND FISCAL YEAR 

( I n  thousands of d o l l a r s )  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMEKT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 

(In thousands of dollars) 

STATION 
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760,601 

1,184,582 
1,491,900 

6,542 
10,575 
11,500 

- - - 

32,395 

48,500 

1,711 
4,465 
7,000 

43,083 

- 

3,062 
3,200 
3,000 

Apollo 

1,000 ' - 
1,000 
1,700 Advanced missions 

Completed missions 
- - 

I 

44 ~ 11,047 
100 I 33,600 
100 45,600 - _ _  - _ _  .~ 

151,809 72,292 176,514 
193.300 

- 
83.800 162,300 

11,261 184,745 
700 239,900 
500 224,500 __- __ _ _ _ _ _ _  _- 

OF_F_E_-O_F _SPACE SCIENCE 
AND APPLICATIONS, TOT& 235; 500 

. 

8,653 
16,800 
25,300 

50,328 
56,900 
82,400 

- 
- 
- 

92,828 
117,300 118,500 

1 ,  ooc 
3,40C 

89,400 143,000 - _- __ -. . . - 

44 7,078 
8.700 
5,600 

56 
20,100 
33,900 

3,246 
3,500 
4,500 

14 7 
1,100 
1,100 

520 
200 
500 

- 

_ I  15,998 
17,300 
20,300 

10,452 

- 1  12,500 

30,540 
40,000 
46,000 

673 
800 
900 

- 10,500 

- 
1 

9,281 ~ - 9,600 
7.900 I 

2,821 1 - 4,800 
300 

I 

8,089 
400 
400 

156,328 
1.60,lOO 141,100 

60 

- 
2,183 - 

894 
800 

1,53C 

4,900 

- 
2,650 

1.500 
1,000 

104,338 
142,000 
137,800 

978 
5,300 
9,400 

- - 
1,400 
2,800 
3,300 

- 
300 

5,800 

44,983 
60,800 
32,500 

11,200 
25,878 

10,600 

7,168 
17,500 
25,100 

327 
700 
500 

3,483 
15,400 
14,600 

- 
- 
- - - 

3,646 
9,900 
15,800 

- - - 
- - - 
- 

Geophysics and astronomy 3,162 
200 - 

1,177 
400 1 
400 

I 
I 

- 

5,222 I 
- I  

- I  
- 1  
- 

1,200 
100 

500 1 
100 1 I 

100 
100 

- 

- 

Lunar and planetary 
exploration 

Sustaining university 
program 

Launch vehicle development 

- !  
- 1  

- I  
I 

- 1  Meteorological systems 

2,527 
* 800 
1,500 

- I  - - I  
- 1  

- I  

Coomunication satellites 

I 

I 
- 1  

5,9001 
Advanced technological 
satellites - 

I - I  I I I  , 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 

( I n  thousands of dol la rs )  

- 

H EAoQU ART ERS 
PROGRAM 

MANNED 
SPACECRAFT 

CENTER 

MARSHALL 
SPACE FLIGHT 

CENTER 

GOODARD 
SPACE FLIGHT 

CENTER 

M E S  
RESEARCH 

CENTER 

FLIGHT 
RES E ARCH 

CENTER 

L A K L E Y  
RESEARCH 

CENTER 

L E y l S  
RESEARCH 

CENTER 

SPACE NUCLEAR 
PROPULSION 

OFFICE 

WEST ERN 
OPERAT IONS 

OFF1 CE 

J. F. KENNEDY 
SPACE CENTER, 

NASA 

- 

- 

- - - 
- 

- 

- 

10,106 
66.700 

105,900 

' I C I F I C  LMINCH 
OPERAT I ONS 

OFF1 CE 

- 

- 
- 
- 
- 

- 

WALLOPS 
Sl AT I ON 

- 

- - 

2,731 
4,675 
5,500 - 

2,731 
4,675 
5,500 

ELECTRONICS 
RESEARCH 

CENTER 

2,000 

2,000 

- 

TOTAL 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

1963 
1964 
1965 

24,473 
31,830 
31.570 

4,528 
7,855 
7,778 

9,469 
14,552 
17,250 

21,435 
32,379 
30,732 

53,465 
59,215 
43,300 

- 

53,465 
59,215 
43,300 

- 

20,772 
27,212 
24,489 

32,555 
40,174 
31,325 

1,482 
1,466 
1,570 

19,418 
18,172 
12,105 

6,119 
8,975 
7,690 

1,031 
913 

1,200 

600 

- 

1,065 
1,350 
1,350 

478 
770 
770 

2,362 
8,528 
6,640 

1,176 
2,500 
2,20G 

27 
20 
50 

45,805 

80,175 
77,994 

92,361 
92,648 

115,916 

2,465 
2,725 
2,745 

5,663 
3,117 
3,602 

200 
500 
700 

42 
250 
4 00 

36,542 

42,338 

5,113 
10,685 
10,700 

38,236 
29,800 
30,800 

3,763 
6,521 
6,521 

337 
72 

18,110 

38,978 

2 
5 

20 

247,234 
289,153 
354,436 

9,889 
8,986 

10,415 

230 

252 
1,240 
2,300 

711 
1,300 
1,285 

500 
1,272 
2,000 

- 

8,426 
5,174 
4,600 

~ 

1,615 
1,800 
2,30G 

271.560 
320,200 
320,300 

17,696 
21,000 
21,000 

43,990 
49,000 
38,800 

17,071 
28,700 
28,400 

9,790 
13,200 
16,200 

39,893 
44,700 
48,100 

69,465 
82,700 
58,000 

49,722 
45,800 
59,800 

8,335 
13,000 
13,000 

15,598 

37,000 
22,100 

122,142 

267,900 
210,000 

2,164 
3,500 
5,000 

2,514,794 
3,9 26,000 
4,382,000 

141,000 

2.613 

5,525 
5,349 

375 

1,127 
1,143 

975 

482 

1,725 
1,800 

1,004 
2,006 
2,050 

100 
100 

300 
300 

OFFICE OF A D L A g D  RESEARCH 
AND TECHNOLOGY, TOTAL 

5,535 
7,477 
7,050 

4,142 
3,661 
3,265 

2,312 
3,150 
2,360 

4,519 
5,013 
5,300 

1,110 
1,897 
1,932 

6,087 
6,505 
6,265 

4,294 
5,232 
5,115 

1,144 
2,775 
2,985 

Basic research 840 
927 
840 

7,117 
12,608 
6,770 

2,943 
4,850 
4,450 

- 
685 

1,200 

40 
290 
290 

10,548 

600 

2,565 
3,620 

16,620 

4 20 
500 
500 

8,100 

250 
300 

1,085 
1,665 
1,655 

1,296 
2,622 
3,530 

1,605 
2,550 
2,455 

2,623 
3,061 
4,050 

3 
100 
100 

2,857 
4,554 
5,460 

- 

10 
20 

16,925 
40,637 
48,170 

202 
235 
270 

681 
1,205 
1,138 

1,555 

2,750 
2,800 

2 14 
1,165 
1,170 

- 

405 
350 
350 

1,471 
2,100 
2,100 

~- 

87,434 

200,200 
142,400 

94 
45 
60 

276,801 
390,200 
432,538 

Space vehicle systems 

Electronic systems 

71 Human fac tor  systems 

1,387 
2,270 
2,270 

339 
4,700 
3,200 

6,357 
8,300 
8,300 

1,756 
2,597 
2,597 

Nuclear-electric systems 

Nuclear rockets 

200 

1,094 
2,080 
2,080 

444 
412 
412 

Chemical propulsion 

Space power 

1,616 
3,522 
1.890 

Aeronautics 

OFFICE OF TRACKING AND 
DATA ACQUISITION 
E c k i n g  and data 
acquis i t ion  7,047 

7,540 
7.9GG 

18,986 
47,760 
45, aoo 

3,153 
3,325 
4,000 

. 
~- - 

5 
15 

689,974 
,343.204 
,356,040 

31,000 

OFFICE OF TECHNOUXFY 
UTILIZATION AND POLICY 
PLANNING 
Technology u t i l i z a t i o n  1,956 

3,320 
4.715 

136,173 
169,420 
182,004 

67 
70 
70 

217,807 
219,602 24 2,879 

18 
25 
50 

806,048 
1,231,037 
1,539,520 

53,465 
59,215 
43,300 

- 
11,548 
10,886 
12,815 

TOTAL BUDGET PLAN 

2,000 

OFFICE OF MANNED SPACE FLIGHT 
Proposed supplemental.1964 

Apollo 1964 110,000 
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N.ATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

SUMMARLOF LAUNCH VEHICLE PROCUREMENT FOR UNMANNED PROGW[S 

(Thousands of Dollars) 

ProRram/P%jec t 

Geophysics an_d,4s tronomy 

Orbiting Solar Observa- 

Orbiting Astronomical 

Orbiting Ge~~pliysical 

Orbiting Geophysical 

Explorers 
Exp 1 or e r s 
Exp 1 or er s 

tory 

Observatory 

Observatory 

Observato cy 

Lunar and Planetary 
Exp 1 or at ion_ 

Ranger 
Surveyor Laiade r 
Lunar Orbiter 
Mariner 
Mariner 
Pioneer 

Bioscience 

Biosatellite 

Me t e o r o 1 og i c %LA; a t e 1 1 it e s 
TIROS 
Nimbus 

Comunica t iorc;;a t e 1 1 it es 

Echo I1 
Re 1 ay 
Syncom 

Vehicle 

Delta 

Atlas-Agena 

Atlas-Agena 

Thor -Agena 
scout 
Delta 
Thor-Agena 

Atlas-Agena 
A t  1 a s- Cen t aur 
Atlas-Agena 
Atlas-Centaur 
Atlas-Agena 
Delta 

Delta 

Fiscal 
Year 
1963 

$2,289 

1,356 

4,890 

2,366 
4,954 
14,100 
3,100 

32,416 
13,900 --- 

--- 
4,812 --- 

- - -  

Delta 10,200 
Thor -Agena 1 , 200 

Thor -Agena 500 
Delta 1,000 
Delta 4,000 

Fiscal 
Year 
1964 -. 

$3,700 

7,900 

4,800 

3,000 
6,600 
11,700 
1,100 

11,200 
32 , 000 

- -- - -- 
13,700 
4,100 

- - -  

Fiscal 
Year 
1965 

$2 , 700 

13,400 

5,200 

5,700 
4 , 300 
7,500 
1,000 

2,000 
54 , 000 
15,500 
6,300 
4,600 
8,100 

6,500 

3,800 3,300 
1,000 3,400 



Fiscal Fiscal Fiscal 
Year Year Year 

Pr op r am/ P:=j ec t Vehicle 1963 1964 1965 

Advanced Techigl oKical 
Satellites 

Advanced Te chilological 
Satellites Atlas-Agena ..-- --- $5,900 

Space Vehicle Systems 

Re en t r y 
Microme teox oid 
FIRE 

scout 
scout 
Atlas 

$1,000 $1,000 1,000 
1,500 500 
4,000 1,530 1,110 

- - -  

Nuclear ElecLec Systems 

scout SEKT 

TOTAL 9108,183 $112,330 &51,510 

SUMMARY BY VEHICLE 

Fiscal 
Year 
1964 -- 

Fiscal 
Year 

Vehicle 1963 

Fiscal 
Year 
1965 

scout $8,054 $8,100 $5,300 

Delta 31,589 26,700 28,100 

Thor-Agena 7,166 6,400 10,100 

Atlas 4 , 000 1,530 1,110 

Atlas-Agena 43,474 37,600 46,600 

Atlas-Centaur 13,900 32 , 000 60 , 300 

TOTAL $108,183 9112,330 3151,510 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

SUPPORTING RESEARCH AND TECHNOLOGY 
(Thousands of Do l l a r s )  

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1965 --- 1963 1964 

OFFICE OF MANfED SPACE FLIGHT...... $25,570 $46,500 $$8,900 

Apollo ........................... 25,570 46 , 500 $8 , 900 

Spacecraf t  technology .......... (7 , 963)  (18  , 700)  (20 , 200) 
Launch v e h i c l e  technology ...... (6  , 299) (12 , 900)  (13 , 000) 
Propuls ior .  technology .......... ( 9  9 004) (1 2 , 800)  (12 ,200)  
Launch 0pera.t ions  technology ... (2  Y 304)  ( 2  , 100) (3  , 500) 

OFFICE OF SPACLSCIENCE AND 
APPLICATIONS: ..................... $65,713 $58,800 $60,400 

Geophysics snd astronomy.. ....... 13 , 581 15 ,100 14,800 
Lunar and p l ane ta ry . .  ............ 22 , 205 19,000 18,100 
Launch v e h i c l e  development ....... 1,598 1 ,900  4 , 500 
Biosc ience . . . . . . . . . . . . . . . . . . .  .... 11,772 12,100 11,800 
Meteorology s a . t e l l i t e s . . . . . . . . . . .  4,877 6,900 6,600 
Communications sate1 l i t e s  ........ 3,012 1 , 700 3,500 
Advanced t echno log ica l  sa te l l i tes  8,668 2,100 1 , 100 

OFFICE OF ADV&,ED RESEARCH AND 
TECHNOLOGY.... . . . . . . . . . . . . . . . . . . .  $124,783 $174,900 $178,100 

Basic r e sea rch . .  ................. 
Space v e h i c l e  systems ............ 
E l e c t r o n i c  systems. . . .  ........... 
Human f a c t o r s  systems.  ........... 
N u c l e a r - e l e c t r i c  sys tems. . . . . . . . .  
Nuclear rocke t s . . . . . . . . . . . . . . . . . .  

Space power. . . . . . . . . . . . . . . . . . . . . .  
Aeronaut ics . . . . . . . . . . . . . . . . . . . . . .  

Chemical propuls ion .  ............. 

17 , 696 
20 , 226 
15,535 

9 ,678 
19,463 
12,878 
14,392 

8,335 
6 , 580 

21,000 
26 , 300 
24,900 
13 , 200 
24 , 600 

21,800 
13,000 

8,900 

21,200 

21,000 
26 , 300 
25,400 
13 , 200 
25,000 
23,000 
2 1  , 800 
13,000 
9 ,400 

OFFICE OF TRACKING AND DATA 
ACQUISITION... .................... $13 , 277 $12,000 $15,500 

$292,200 $302,900 --- GRAND TOTAL.. . . . . . . . . . . . . . . . . . . . . . .  $229,343 
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