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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND DEVELOPMENT 

GENERAL STATEMENT 

The prcgram of research  and development and suppor t ing  a c t i v i t i e s  of the  
Nat iona l  Aeronautics and Space Adminis t ra t ion  is d i r e c t e d  toward mailntaining 
the  United S t a t e s  i n  a p o s i t i o n  of world l eade r sh ip  i n  ae ronau t i c s  and space, .  
The major program elements designed t o  achieve t h i s  o b j e c t i v e  are: 

MANNED SPACE FLIGHT: Extended d u r a t i o n  and rendezvous f l i i i h t s  i n  
e a r t h  !c ' rbi t ,  and lunar  landing and r e t u r n .  

SPACE SCIENCE AND APPLICATIONS: A broad program of s c i e n t i f i c  
s tudy  clf t he  E a r t h ,  Moon, Sun, p l a n e t s ,  stars and i n t e r p l a n e t a r y  
space 
uses such  as meteoro logica l  and communication s a t e l l i t e s ,  

and the  development of technology p e r t i n e n t  t o  appl ied 

ADVANCE:D RESEARCH AND TECHNOLOGY: An e f f o r t  requi red  t o  provide 
the  tec:hrtological base  f o r  t he  f u t u r e  ae ronau t i c s  and space 
progranis. 

TRACKING AND DATA ACQUISITION: A func t ion  p e r t i n e n t  t o  the 
support: of t he  ex tens ive  NASA space f l i g h t  program. 

MANNED SPACE FLIGHT 

A major. p a r t  of the amount requested for FY 1966 w i l l  be appl ied  t o  the 
manned space f l i g h t  program. The broad ob jec t ives  of t h i s  program hhich re- 
main unchanged are: t o  inc rease  and broaden our c a p a b i l i t y  t o  suppcr t  men i n  
space and provide them with a space ope ra t ion ' s  c a p a b i l i t y  f o r  s c i e n t i f i c  and 
technolcgicn l  purposes.  Toward t h i s  end t h e r e  a r e  p r o j e c t s  Gemini and 
Apollo,  as wel.1 as s t u d i e s  and suppor t ing  development needed f o r  adtanced 
manned f l i g h t  miss ions .  Gemini w i l l  f u r n i s h  informat ion  on the  ope ra t ion  of 
two men i n  rrpcrce f o r  per iods  of up t o  two weeks; and w i l l  provide f c r  the 
development of space nav iga t ion ,  guidance, rendezvous and docking techniques . 
The o b j e c t i v e s  of Apollo are developing hardware, o p e r a t i o n a l ,  and support  
systems t o  provide a broad n a t i o n a l  c a p a b i l i t y  f o r  a program of space 
exp lo ra t  iori , This program has as a s p e c i f i c  goa l ,  i n  t h i s  decade,  c f  achiev ing  
manned f l i g h t  t o  the  moon, lunar  landing ,  l imi ted  lunar  e x p l o r a t i o n  and the  
s a f e  re tur r :  of the men t o  Earth.  The advanced f l i g h t  mission a c t i v i t y  pro-  
v ides  informat:ion and suppor t ing  developments p e r t i n e n t  t o  the  ex ter  s i o n  of 
the current  manned f l i g h t  programs. 

I n  FY L966 the  Gemini program w i l l  move i n t o  i t s  long d u r a t i o n  manned 
f l i g h t  phase and the i n i t i a l  rendezvous f l i g h t  w i l l  be undertaken. This 
a c t i v i t y  w i l l  be of d i r e c t  s i g n i f i c a n c e  t o  Apollo. The Apollo program w i l l  
be invo1.vetl i n  ex tens ive  ground tes t  a c t i v i t y  i n  p repa ra t ion  f o r  the f i r s t  
f l i g h t  test.:; of the  cormnand and s e r v i c e  modules with the  Sa turn  I B  launch 
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v e h i c l e ,  which w i l l  take p lace  i n  FY 1966, and i n  p repa ra t ions  f o r  laiter 
f l i g h t  tests of t he  Sa turn  V launch v e h i c l e .  I n  the  a r e a  of advanced f l i g h t  
missions p a r t i c u l a r  a t t e n t i o n  w i l l  be given t o  des ign  s t u d i e s  and advanced 
component: de!ve:Lopment t o  extend the  usefu lness  of t he  Apollo spacecra , f t .  

SPACE SCZENClQUW APPLICATIONS 

A signl.:Eicant p a r t  of the  budget requested f o r  FY 1966 w i l l  support  the  
space sc ience  and a p p l i c a t i o n s  program. The ob jec t ives  of the  sc i ence  p a r t  
of t he  program are s c i e n t i f i c  s t u d i e s  of t he  Ear th ,  space about t he  Ea r th ,  thie 
Moon, the  pl.;mc?ts and i n t e r p l a n e t a r y  space.  This program encompasses the 
following; types of f l i g h t  p ro jec t s :  Geophysical sa te l l i t es ,  e a r t h  o r b i t i n g  
s o l a r  and ao~:rononiical obse rva to r i e s ,  s o f t  landing lunar  probes,  luneir o rb i t - .  
ing sa t e l . l i t : e s ,  probes t o  the  p l ane t  Mars and probes i n t o  i n t e r p l a n e t a r y  
space .  I'he I ) i o s a t e l l i t e  program, d i r e c t e d  toward the  s tudy  of t he  e f f e c t s  of 
space enviroiunent on b i o l o g i c a l  systems,  w i l l  be continued. I n  the  mea of 
app l i ca t ions ; ,  p r o j e c t s  TIROS and Nimbus cont inue t o  r e f l e c t  NASA support  f o r  
t he  on-going;, ope ra t iona l  weather sa te l l i t e  development f o r  t he  Weather Bureau; 
i n  add i t ion , ,  the  program provides  f o r  t he  technology requi red  f o r  f u t u r e  
ope ra t iona l  iiystems. E f f o r t  w i l l  a l s o  cont inue i n  the  development of t he  
Applications; Technology S a t e l l i t e ,  which w i l l  provide information reciuired f o r  
t he  des ign  rrnd development of f u t u r e  communications, meteoro logica l  sind 
s c i e n t i f i c  s ; i x t e l l i t e  systems. 

ADVANCED R.ESII&KH AND TECHNOLOGY 

The advanced r e sea rch  and technology e f f o r t  c o n s t i t u t e s  a cont inuing 
o v e r a l l  program t o  support  the  cu r ren t  ae ronau t i c s  and space programs and t o  
a s su re  the  s c i e n t i f i c  and engineer ing  bases  f o r  undertaking f u t u r e  programs. 
The major port:Lon of t h i s  work, which looks beyond the  p re sen t  programs, i s  
t o  develop IM?W knowledge and technologi-cal  advancements app l i cab le  t o  missions 
of the  futui:t?. This program inc ludes  e f f o r t  i n  the f i e l d s  of s p a c e c r a f t  and 
launch vehic  Le technology, human f a c t o r s ,  e l e c t r o n i c s ,  chemical and nuc lear  
propuls ion ,  space power s y s  t e n s  and ae ronau t i c s  inc luding  supersonic  t r a n s  - 
p o r t  research .  

TRACKING ANI) &ITA ACQUISITION 

A world -wide network of t r ack ing  and data a c q u i s i t i o n  s t a t i o n s  1 s 
e s s e n t i a l  t o  support  the broad space f l i g h t  program of t h e  agency. Ihe  
t r ack ing  and diata a c q u i s i t i o n  e f f o r t  dur ing  FY 1966, as i n  p r i o r  yea r s ,  w i l l  
be direct:ed to support  t he  planned f l i g h t  programs and provide ,  where nec- 
e s s a r y ,  inci:eat;ed 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 .  P a r t i c u l a r  
a t t e n t i o n  w i L 1  be given t o  the  suppor t  of the  Apollo manned space f l i g h t  
program and to the  l a rge  observatory c l a s s  of unmanned s a t e l l i t e s  i n  the  
space sc i ence  program. 
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TECHNOLOGY l~I'&IZATION 

The teclnnology u t i l i z a t i o n  program provides  f o r  t he  i d e n t i f i c a t i o n ,  
e v a l u a t i o n  and d i s semina t ion  t o  t h e  i n d u s t r i a l  community, t e c h n i c a l  informa- 
t i o n  gained Erom t h e  va r ious  programs f o r  which t h e r e  are p o t e n t i a l  i n d u s t r i a l  
and connnerc:i.,sl a p p l i c a t i o n s .  Included i n  t h e  program are e f f o r t s  t o  develop 
b e t t e r  methcrjs f o r  management of l a r g e - s c a l e  r e sea rch  and development p r o g r a m ,  
t o  improve cur understanding of matters r e l a t e d  t o  the growth of sc i ence  and 
technology i:jrograms, and t o  the  t r a n s f e r  of t echno log ica l  advances arid innova- 
t i o n s  developed i n  the  NASA program t o  indus t ry  a t  l a r g e .  

FINANCIN(2 

The FY 1966 budget t o  suppor t  the  r e s e a r c h  and development program, d i s -  
cussed i n  d e t a i l  i n  t h i s  volume, i s  $4,575,900,000. This compares t o  a progiraci 
t o t a l i n g  $4,268,632,000 f o r  FY 1965. 

The prexjram amounts shown f o r  FY 1964 and FY 1965 i n  t h i s  budget: r e f l e c t  
two s i g n i f i c a n t  adjustments i n  comparison t o  the  amounts appropr ia ted  f o r  
t hese  t w o  f i s ca1  yea r s .  These are: 1 - C e r t a i n  suppor t  s e r v i c e s  ( p r i n c i p a l  ly  
housekeeping) a r e  now included i n  the  budget f o r  the "Administrative 
Operations" appropr i a t ion ;  and 2 - Of t h e  FY 1965 a p p r o p r i a t i o n ,  $72,494,000 
has been a p p l i e d  to the FY 1964 Apollo program. 

Expenditures f o r  t h e  c u r r e n t  f i s c a l  yea r  are es t imated  a t  ,C3,78:!,000,000 
and $4,1:20,000,000 f o r  FY 1966. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONS TRUCTION OF FACILITIES 

GENERAL STATEMENT ‘> 

ThiE appropr i a t i cn  provides f o r  the  des ign ,  c o n s t r u c t i o n ,  purchase of 
equipment , modernization of f a c i l i t i e s ,  and f o r  advanced des ign  of f a c i l i t i e s  
planned f o r  f u t u r e  au tho r i za t ion .  The major program elements may De summari:ced 
as  follows : 

PIA”I$D --.-I SPACE FLIGHT: These p r o j e c t s  w i l l  support  the Apollo space- 
craft: and Sa turn  launch veh ic l e  development and t e s t  e f f o r t s ,  
S8pec:i.fi.c items included w i l l  provide f o r  needed astronaut: t r a i n i n g  - 
f ac i  - . i t : ies ,  engineer ing work a reas  and augmentation of support  
f a c i  ..it:ies . 
SC1E:NTI:FIC INVESTIGATIONS I N  SPACE: P r o j e c t s  i n  t h i s  cat:egor:r w i l l  
support: a c t i v i t i e s  i n  space sc ience .  They w i l l  provide flor needed 
improvements i n  the  t e s t i n g  of spacec ra f t  and experiments c a r r i e d  
a s  spacec ra f t  pay loads  f o r  the unmanned lunar  and p l ane ta ry  e:cplora- 
t ior. program, f o r  improvements i n  o the r  f a c i l i t i e s  f o r  urunannc2d 
spacescraft mission:; and  f o r  necessary improvements t o  launch ,area 
f a c i j i t i e s  f o r  the medium c l a s s  and s m a l l  launch v e h i c l e s .  

ADVANCED RESEARCH AND TECHNOLOGY: 
i.nc1.udj.ng labora tory  and suppor t ing  f a c i l i t i e s  f o r  t h e  E l e c t r o n i c s  
F:eseart:h Center a s  w e l l  as research  f a c i l i t i e s  f o r  o the r  
I n s  t:tt 1 :la ti ons . 

These estimates cover  projlects --.-- 

AIRCFAFT TECHNOLOGY AND SUPPORTING OPERATIONS: Est imates  f o r  these  
p r o j e c t s  inc lude  f a c i l i t i e s  t o  support  the advanced a i r c r a f t  programs 
and f a c i l i t i e s  f o r  t r ack ing  and d a t a  a c q u i s i t i o n .  

The g.ppropriation f o r  FY 1965 w a s  $262,880,500. The same amoiint w a s  
authorized f o r  1965. $74,700,000 i s  requested f o r  FY 1966; a decrease  o f  
$188,180,500 from the 1965 appropr ia t ion .  Tota l  expendi tures  f o r  c:onstruc- 
t i o n  of f a c i l i t i e s  a r e  es t imated t o  be $406,000,000 i n  FY 1966, a tlecrease of 
$118,000,600 from the $524,000,000 est imated f o r  FY 1965. 

The budget r eques t  conta ins  $78,000 t o  provide f a l l - o u t  s h e l t e r s  for 
s e l e c t e d  c.ew f a c i l i t i e s ,  The amount has been determined i n  consu1i:ation 
with the Clepartment of Defense based on DOD po l i cy  and c r i t e r i a .  

The format f o r  r e f l e c t i n g  f a l l - o u t  s h e l t e r s  i n  each of the p r o j e c t s  i n  
the  budget reques t  v a r i e s .  The reason i s  t o  d i s t i n g u i s h  among those 
f a c i l i t i e s  i n  which provis ion  f o r  f a l l - o u t  p r o t e c t i o n  i s  e i t h e r  intlerent i n  
the s t r u c t u r e ,  p rovis ion  i s  r equ i r ed ,  o r ,  because of p r o h i b i t i v e  c o s t s  and 
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hazardous areas  p r o v i s i o n  f o r  f a l l - o u t  p r o t e c t i o n  would n o t  be d e s i r a b l e .  

This vol unie conta ins  material i n  suppor t  of t he  requested a J t :ho r i za t ion  
and appropriE.tion f o r  FY 1966. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ADMINISTRATIVE OPERATIONS 

GENERAL STATEMENT 

The Adni:-nf-strative Operat ions appropr i a t ion  provides  f o r  personr e l ,  
t r a v e l ,  and o t h e r  suppor t ing  expenses of NASA i n s t a l l a t i o n s  including 
Headquarters engaged i n  t h e  conduct of Research and Development programs. 
These i n s t a l  :.ations a r e  i n s t i t u t i o n a l l y  adminis te red  by t h e  Associate  
Adminis t ra tor  who has  prime r e s p o n s i b i l i t y  f o r  t h e  R&D programs condtcted 
a t  each i n s t  a l l  a t i o n .  The Assoc ia t e  Adminis t ra tor  f o r  Manned Space F l i g h t  
i s  responsib1.e f o r  t h e  Kennedy Space Center ,  Manned Spacecraf t  Center ,  and 
the  Marshall  Space F l i g h t  Center .  Goddard Space F l i g h t  Center ,  the F a c i f i c  
Launch Operat ions Of f i ce ,  and Wallops S t a t i o n  a r e  under t h e  i n s t i t u t i o n a l  
cognizance of' t h e  Assoc ia te  Adminis t ra tor  f o r  Space Science and Appl ica t ions .  
The Associate '  Adminis t ra tor  f o r  Advanced Research and Technology i s  in -  
s t i t u t i o n a l l I r  r e spons ib l e  f o r  t h e  Ames Research Center ,  t h e  E l e c t r o n i c s  
Research Center ,  t h e  F l i g h t  Research Center ,  Langley Research Center ,  t he  
Lewis Research Center ,  and the  Space Nuclear Propuls ion  Of f i ce .  Headquarters 
r e p o r t s  d i r e c t l y  t o  t h e  Assoc ia te  Adminis t ra tor ,  and the  Western Operat ions 
Of f i ce  r e p o r t s  t o  t h e  Deputy Assoc ia te  Adminis t ra tor  f o r  Indus t ry  A f f a i r s .  
I n s t a l l a t i o n  d e s c r i p t i o n s  and funding requirements  a r e  grouped i n  t h i s  volume 
i n  accordance wi th  the  p r i m e  miss ions  of t he  i n s t a l l a t i o n s .  

Manpower 

With t h e  except ion of an inc rease  of  300 p o s i t i o n s  f o r  t h e  E l e c t r o n i c s  
Research Center ,  t h e r e  i s  no planned inc rease  i n  manpower a t  o t h e r  NASA 
i n s t a l l a t i o n s  during FY 1966. The fol lowing t a b u l a t i o n s  i n d i c a t e  the  d i s -  
t r i b u t i o n  of NASA personnel  by program and t h e  numbers of personnel  by c e n t e r :  

Personnel  D i s t r i b u t i o n  

19t 6 -- 1965 - 1964 - 
Direc t  Personnel by Program 

Manned !jpac:: 2 :? 1 igh t 

Gemini ........................ 
Apollo. .  ....................... 
Advanced I n i s  s ions .  ............ 

Space Science and App l i ca t ions  

Physics  and astronomy.. ....... 
Lunar and p l ane ta ry  exp lo ra t ion .  
Sus t a in ing  u n i v e r s i t y  program.. 

1 ,141 1,402 1,385 
8,266 8,835 8,857 

343 343 343 
10,585 -- 9,750 10 , 580 

1,234 1,292 1,297 
296 388 382 

68 73 73 

A 0  iii 

761-934 0 - 65 - :! 



1964 - 1965 - 1966 - 
Space Science and Appl ica t ions  (cont’d) 

340 
324 
2 40 
297 
127 

Launct v e h i c l e  development. .......... 
Launcl- v e h i c l e  procurement ........... 
Bioscience ........................... 
M e t e o r o l o g i c a ~  satel l i tes . . .  ......... 
Commurication s a t e l l i t e s .  ............ 
Appl ica t ions  technology s a t e l l i t e s .  .. 

31;’ 
340 
236 
3 K! 

7 6 

3 14  
334 
239 
30 6 

65 
113 

3- 
103 

-* 

3,143 -- 
56 

2,982 
Advanced Research and Technology --.-- 

1,268 
1,389 

906 
2 14  
529 
530 
42 5 
275 

Basic research .  ...................... 
Sp#ace v e h i c l e  systems ............... 
E1,ectronics systems .................. 
Human f a c t o r  systems ................. 
Nul: 1 e a r  - e l e  c t r i c  s ys t e m s .  ............ 
Nucle.tir rocke t s .  ..................... 
Chemic’al p ropuls ion .  ................. 
S o l a r  and chemical power.. ........... 
Aeronaut ics . .  ........................ 

1,266 
1,324 
1,325 

219 
48 9 
524 
30 9 
319 

1,600 
7,375 

800 

1,253 
1,366 
1 , 040 

21  I 
490 
524 
40 3 

1,467_ 

80 2 

3 L3 

7,081L 
1,394 
6,930 

851 Traclcincr and Data Acqu i s i t i on  ......... --:a- 

50 50 Techno 11:)gy U t i  li zati on. ............... --.- 

Sub- t o t a l ,  d i r e c t  p o s i t i o n s . .  ...... 21,933 20 , 563 

Support: Pe.rsonnel 

53;‘ 

5 52’: 
1 , 05.. 

4,43:1 

-- 

540 
4,439 
5 , 533 
1,055 .-- 

D i r e c t o r  and s t a f f .  ..................... 
Adminis t:::at ion .  ........................ 
Research and development support  ...... 
NASA-wide support  ..................... 

472 
4,411 

1,039 
5 , 499 

Sub- tots:., support  pos i t  i ons .  ........ 11,541. -- 
33 y 200 

11,567 11,421 

31,984 33 500 To ta l  permanent posit ionE;.  ............ 
Sub-tct:aI., o t h e r  p o s i t i o n s . .  . . . . . . . . .  600 -. 600 515 

3 3  , 800 -.. -- T o t a l ,  al .1 p o s i t i o n s  . . . . . . . . . . . . . . . . . . .  34,100 - 32,499 
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Personnel Requirements 

:;.966 -- 1965 - 1964 

Manned Sjac:'. Flight 

Kennedy !!;;?ace Center. ........... 
Manned Spacecraft Center. ....... 
Marshall Space Flight Center.. .. 

1 , 592 
4 ,171  

2,045 
4,686 

i, , 045 
L . ,  686 

7,502 7,489 5 , 4 8 9  
13 , 265 

Space Science and Applications 

Goddard Space Flight Center. .... 
W a 1 l ops  
Pacif j-c I.,;~unch Operations Off ice 

Stat ion. ................ 
3,677 

19 
3,677 

19 
3,610 

22 
5 16 

4,148 
- 5 18 

4 ,214 
-- 
-- 

518 
4 ,214 

Advanced Research and Technology 

Ames Resc:arch Center.. .......... 
Electronics Research Center.. ... 
Flight. Research Center .......... 
Langley F:c:search Center. ........ 
Lewis Research Center.. ......... 
Space Nuc ].ear Propulsion Office. 

2 , 185 
550 
605 

4,238 
4,815 

2 ,201 
25 

605 
4,279 
4 ,851 

112 
12 ,073 
- 

2,185 
250 
605 

4,238 
4,815 

116 
12;209 

116 
12,509 
-- 

Supporting Cg:ivities 

Headquarter 6 . NASA. ............. 
North Eastern Operat ions Off ice. 
Western Operat ions Off ice. ...... 

2,091 
32 

2 , 156 
- 0 -  

2 , 1 5 6  
- 0 -  

40 1 
2 . 5 5 7  
-- 40 1 

2.498 2,557 
- 37 5 

Permanent positions ............. 
permanert.. ................... Positions, other than 

31,984 33 ,500  33,200 

6 00 -- 5 15 600 

T O T A L . . . . . . . . . . . . . . . . . . . .  ......... 34 , 100 -- -- 32 , 499 - -.- 33 , 800 
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Funding 

The FY 1.966 funding r eques t  f o r  Adminis t ra t ive  Operat ions i s  $36.3 
m i l l i o n  l e s s  than  the  FY 1965 e s t ima te .  This decrease  i s  p r i m a r i l y  due 
t o  t h e  i n i t i a l  prbcurement of major automatic  d a t a  process ing  equipment 
i n  FY 1965, where the  procurement of such equipment was more economical 
than  cont inued r e n t a l .  
a d d i t i o n a l  equipment i s  sha rp ly  reduced from FY 1965. 
f i c a t i o n  d e s c r i p t i o n  o f  resources  reques ted  i s  t abu la t ed  below: 

The e s t ima te  i n  FY 1966 f o r  t h e  procurement of 
The objec.1 c l a s s i -  

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION --.-- 

(Thousands of Do 1.1ars) 

1965 19(;6 -- - 1964 - 
11. Personnezl compensation. ............. 288,081 336,696 
1 2 .  Personnel  b e n e f i t s . .  ............... 20,241 23 , 490 
21 .  Travel  and t r a n s p o r t a t i o n  of persons 18,536 21,000 
22 .  Transpo;rtation of t h ings .  .......... 5 , 400 5,675 

24. P r i n t i n g  and reproduct ion  .......... 4,387 4,683 
25. Other s e r v i c e s . .  ................... 70 , 952 93,037 

31. Equipme1:li:. ......................... 22,236 79,152 
32. Lands an.11 s t r u c t u r e s . .  ............. 10 , 339 5,811 

23. Rent 8, c ,mnunica t  ions and u t  ilit i e s  . 47 , 230 53,191 

........... 26. Supplies: and m a t e r i a l s . .  24,203 2 2  , 968 

40. Insurant: e claims and indeninit ies. .. 5 18 

3G5 , 207 
24, :.93 
2 1 , 000 

5 , 049 
49 , ti56 

4,  f\69 
108 , (123 
23,140 
23,109 

19 
5,235 

--- 

T o t a l  ................................... 511,610 645,721- 1509,400 .-- _-- 

Of t h e  $645.7 m i l l i o n  shown f o r  FY 1965, $22.5 m i l l i o n  i s  included a s  
t h e  comparatikre c o s t  of i t e m s  formerly provided from t h e  Research and 
Development aFlpropriation and which a r e  being budgeted a s  p a r t  of the 
Adminis t ra t ive Operat ions r eques t  f o r  t he  f i r s t  t i m e  i n  FY 1966. I n  FI 1966, 
$24.8 m i l l i o n  i s  requested f o r  t h e s e  i t e m s  which a r e :  housekeeping s u p > o r t  of 
the  Merritt I s l and  Launch Area a t  t he  Kennedy Space Center ,  NASA, and 4 3 t  t he  
White Sands Missile Range; t h e  c o s t  a t  t he  Je t  Propuls ion Laboratory of t he  
l ea se  of a d m i n i s t r a t i v e  a i r c r a f t  and c e r t a i n  c o n t r a c t  a d m i n i s t r a t i  on c o s t s .  

Personnel  Compensation and Bene f i t s  

The c o s t  of providing f o r  personnel  compensation and b e n e f i t s  i s  
es t imated  130 be $9.2 m i l l i o n  more i n  FY 1966 than  i n  FY 1965. This  inc:reased 
c o s t  i s  direc! : ly  r e l a t e d  t o  t h e  inc rease  of 704 manyears of employnent,  i n  
FY 1966 over 1 3 '  1965. Of t h i s  increase ,  544 manyears are due t o  t h e  c o s t  of 
t h e  f u l l  year EOT t h e  1,300 inc rease  i n  NASA's s t r e n g t h  i n  FY 1965. The 
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balance,  o r  I150 manyears, i s  t h e  manyears der ived  from t h e  300 addi t icmal  
p o s i t i o n s  plannled f o r  t he  E l e c t r o n i c s  Research Center i n  FY 1966. 

Other Costs 

The FY 1966 r eques t  f o r  t r a v e l  and o t h e r  suppor t ing  expenses shows a n e t  
reduct ion  of $45.5 m i l l i o n  from the  FY 1965 estimate. 
inc ludes  i3 decrease of approximately $56 m i l l i o n  i n  the  procurement oE ADP 
equipment, which i s  only p a r t i a l l y  o f f s e t  by i n c r e a s e s  i n  u t i l i t i e s ,  
o t h e r  service:;  , and supp l i e s  and materials. I n  gene ra l  , t h e s e  inc reases  
a r e  the  resul.1: of a d d i t i o n a l  f a c i l i t i e s  being completed and becoming 
operationaL1, ii higher  l e v e l  of average employment, and t h e  p a r t i a l  res t o r a -  
t i o n  i n  FE' 1966 of i t e m s  which were de fe r r ed  i n  FY 1965 when NASA abscrbed 
the  c o s t  alf t:he "Government Employees S a l a r y  Reform Act of 1964", approved 
i n  August 19614 (PL 88-426). The s p e c i f i c  i nc reases  a s  they  r e l a t e  t o  each 
i n s t a l l a t i o n  arc: explained i n  t h e  i n s t a l l a t i o n  p resen ta t ions  contained i n  
t h i s  volume. 

This  n e t  reducition 
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Budge t hc -.-A t iv i t.y : 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN 
AS RECONCILED TO FINANCING SCHEDULE 

1. Manned Space F l i g h t :  
( a )  'Gemini ........... . 
(b)  .\p0110.. . . . . . . . . . 
( c )  .4d~anced mission 

s t u d i e s  ......... 
2. Sc ien t  i f i c  I n v e s t i g a t i o n s  

i n  5; 3ace : 
(a)  ?hys ics  and 

(b) Lunar and p l ane ta ry  

( c )  13ioscience.. . . . . . 
(d)  hiinch v e h i c l e  

a s t r on m y .  . . . . . . 
exp lo ra t ion . .  . . . 

development . . . . . 
3 .  Space t ipp l ica t ions . .  . . . . 
4. Spa.ce Technology. . . . . . . . 
5 .  A i r c r a f t  Technology.. . . , 
6. Supporting A c t i v i t i e s :  

(a) Tracking and d a t a  

(b)  Sus t a in ing  
a c q u i s i t i o n . .  . . . 
unive r s i t y  
program. . . . . . . . . 

(c )  7:ec:hnology 
u t i l i z a t i o n . .  . . . - 

F i s c a l  Year 
19 64 

$418,900,000 
2 , 272,952,000 

21,200,000 

189,118,000 

267,445,000 
2 1,479 ,000 

125,100,000 

100,45 1,000 

298,692,000 

2 1,795,000 

194,347,000 

40,000,000 

3 , 500,000 

Total. Eiudget Plan ... .. $3. 974.979.000 

F i s c a l  Year 
1965 

$308,400,000 
2,606,778,000 

26,000,000 

182,546,000 

281,803,000 
37,700,000 

107,900,000 

73,165,000 

283,600,000 

35,240,000 

274,750,000 

46,000,000 

Fisc:al Year 
L966 

$242  ,100,000 
2,997 ,385,000 

10 000,000 

224,300,000 

294,515,000 
40 : 600,000 

97,500,000 

94,600,000 

235,500,000 

42,200, (300 

246,200,000 

46,000,000 

4,750,000 - 5,000,000 

$4,268,632.000 S4.575,900.000 - 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN 
AS RECONCILED TO FINANCING SCHEDULE 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
19156 --- 1964 1965 

Financing  : 

Appropriat ion.  .............. $3 . 926,000 . 000 $4 . 363,594,000 $4,575 ,')OO . 000 
Transfer red  t o -  

"Construct ion of 
f a c i l i t i e s "  (77 S t a t .  
439) .................... -20,046,300 e-- - - -  
Operat ions"  ( 7 7  S t a t .  
439) -15,685,000 , - - -  - - -  

"Admini s t :c a t  Lve 

-__. ..................... 
Appropriat ion 

[[ad-jiisted). ......... 3,890,268,700 4,363,594,000 4,575,?00,000 

Transfer red  to  "Construction 

P r i o r  y e a r  funding app l i ed  - 
a v a i l a b l e  .Erm adjus tments  
t o  FY 

"Construc t::ion of 

of facilit5.e:;" i n  FY 1965 -1,411,000 --e --- 

2 , 785 , 300 

f a c i I . i t i t 3 ~ ' ~  funds. ...... 17,293,000 

- - -  e-- 1.963 budget plan.  ... 
Trans fe r s  from p r i o r  y e a r s  

--- - -- 
Reprograming t o  p r i o r  y e a r  

Comparative t r a n s f e r  t o  
budget p lan  ................ 72,494,000 -72,494,000 --- 
"Admini s t ra t i v e  Operations" -6,451,000 -22,468,000 -- 

Tota 1. f i riaricing of 
budget. p lan  ........... $3,97 4.979,OOO . $4.268.632.000 $4,575,900.000 



NATIONAL AERONAUTICS AND SPACE A D M I N I S T R A T I O N  

F I S C A L  YEAR 1966 E S T I M A T E S  

IESEARCH AND DEVELOPMENT 

BUDGET PLAN BY PROGRAM BY COGNIZANT O F F I C E  

BUDGET 
A C T I V I T Y  FY 19 64- PY 1965 FY 1966 __ -- 

1UNNEC1 SPACE F L I G H T . , , , ,  $2,713,052,000 $2,941.173.000 j;3,243,435.00!) 

l a  Gemini,. . . . . . . . . . . . . . .  418,900,000 303,400,000 
l b  A p o l l o , . . . . . .  ......... 2,272,952,000 2,606,778,000 
IC .Advanced miss ion  

s t u d  i e s ............. 21,200,000 26,000,000 

24 2 , lo@, 000 
2 , 9 9 7 , 385,0019 

1 3  , OGC , 000 

---- SPACE S C I E N C E  AND 
A P P L I C A T I O N S .  ......... $746,879,000 9 73 1,486.000 $797.5 15, OO!, 

1 7  2 ,100,OO 0 2a 
2b 

:Physics and astronomy. 
:Lunar and p l a n e t a r y  

exp lo ra t ion .  ........ 
Sus ta in ing  u n i v e r s i t y  

p :r o gram. ............ 
'Launch v e h i c l e  

development ......... 
:Launch veh i c 1 e 

procurement. ........ 
Bioscience.  ........... 
1Ye t 12 o r  o 1 o g i ca 1 

s a t e l l i t e s .  ......... 
Comrnunicat ions 

s a t e l l i t e s .  ......... 
Appl i ca t ions  technology 

sa t e 1 1 it  e s  .......... 

148,623,000 136 , 814,000 

205,762,000 206,150,000 2 1 5  , 615,000 
6b 

40,000,000 46,000,000 4 6 , 000 , 00 0 
2d 

111,900,000 96,500,000 6 3 , 600 , 00 0 * 
129,986,000 

21,479,000 
154,672,000 
28,700,000 

19 5, 500 , 000 
3 I , 500,000 2c 

3 
63,177,000 31,200,000 42,700,000 

3 
8,413,000 8 , 055 , 000 2,800 , 00,U 

3 
17,539,000 23,395,000 2 3 , 7 00 , 00 0 

ADVANCED KESEAKCH AND 
:r E C I-INOLOGY ............ $317,201,000 >316,468,000 

4 Bas.ic r e sea rch  ........ 22,653,000 2 1  , 231,000 

4 E lec t ron ic  systems..  .. 28,700,000 25,422,000 

systems, ............ 45,963,000 42,492,000 
4 Nuc l ea r - rocke t s . .  ..... 79,176,000 56,731,000 
4 Chenical p ropu l s ion . .  . 46,000,000 63,792,000 

4 :Space v e h i c l e  systems. 45,714,000 44,495,000 

4 'Human f a c t o r  systems..  13,200,000 13,320,000 
4 : h c  tear  - e l e c t r  i c  

2 2 , 000,00~0 

1 $, 900,000 

3 5 , 000 , 00 0 
3 5, 40O,OOO 

2 7,000,000 
5 3,000,000 
3 3,000,000 

SUM 3 



BUDGET 
ACTIVITY FY 1966 -- FY 1964 FY 1965 

ADVANCED liESEAKCH AND 
'I'ECHIJO1,OGY (Cont ' d) . . --.--- 

4 Sola:: and  chemical 
power. .  . . . . . . . . . . . . $14,000,000 $13,745,000 $ 1 L  ,200,000 

5 P~eranau t i c s . .  . . . . . . , , 21,795,000 35,240,000 4;  ,200 ~ 000 

Ga TiUlCKI:I?G AND DATA 
ACJl!:LSITION. . . . . . . , . , 9 194.34 7,000 $274.750.000 ~ 1 . 2 0 0 . 0 0 ( ! ,  

6 c  TECENIII,O(;Y UTILIZATION.  $3,500,000 $4,750.000 gl, 000 ,000. 

TOTAL :?LAN . . . . . . , . . . . . $3,974,979,000 - 24.57ft .900 .OOQ " 
9: Funds for  t h e  pcocurement of launch v e h i c l e s  a r e  s t a t i s t i c a l l y  di : , t r ibutecl  

t o  unnianr,ed f l i g h t  programs ( e . g .  Phys ics  and Astronomy, Space Veliicle 
Systems) . 

SUM 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 

( In  thousands of dollars) 

PROGRAM OFFICE 
J. F. KENNEDY VAVUEC P A R S H A L L  CODDARD P A C I F I C  L A W C P  W E S  E L E C T R O N 1  CS F L l G i l T  L A N G L E Y  L E W I S  SPACE MUCLEAR WESTERN 

PIASA CE'vTER CENTER C E N T E R  OFF1 C E  S I  AT I O N  CENTER CENTER CENTER CENTER C E l i T E R  O F F 1  C E  U F F I C E  
PROPI!LSI O N  H E A U Q U A R T E R S  O P E R A 1  I UNS I C 1  kL SPACE CENTER, S F A C E C Q A F T  SFACE FLICHT SFACE n i cnT  OPERATIONS WPLLOPS R E S E A R C H  RESEARCH RESEARCH R E S  E  ARCH RESEARCH 

Office of Manned Space F l igh t  

1964.................. 
l Y O > . . . . . . . . . . . . . . . . . .  
1966.................. 
- - - -  

Office of Space Science and  
Applications 

1964.................. 
1965.................. 
1966.................. 

Office of Advanced Research and 
Technology 

1964.................. 
1965.................. 
1966.................. 

Office of Tracking and Data 
Acquis i t ion 

1964.................. 
1965.................. 
1966.................. 

Office of  Technology U t i l i z a t i o n  
and Pol icy Planning 

1964.................. 
1965.................. 
1966.................. 

2,713,052 
2,442, i76 
3,249,485 

317,201 

277,700 
316,468 

194,347 
274,750 
246,200 

3,500 
4,750 
5,000 

49,881 
46,622 
69,345 

1,819 
4.808 
4,225 

Tota l  Budgbt Plan 

1964.................. 
1965.................. 
1966.................. 

1,356,036 1,266,424 206 
275 l , 3 Y  I ,u>u 1 , '+31 ,3>0  

1,465,040 1,656,600 500 
. -,.- --,. . I ^ _  ^-,  

75 

200 

- -  
I >  

3,256 
7,254 

17,800 

3,702 
1,750 
3,235 

780 235,148 25,843 
90 1,390 35,085 

13,440 227,712 4,500 28,305 
675 183,408 

2,017 2,975 
2,90c 6cc 
3,700 300 

44 35,168 197.522 
a5 
100 51.860 196,730 

59,806 197,323 

31,821 8,252 14,404 - 8,447 38,741 99,759 60,355 

18,035 9,300 16,945 5,200 16,530 42,776 61,595 48,900 
28,511 8,127 17,724 1,873 9,190 32,548 115,825 44,995 

2,900 132,817 5,100 
2,000 195,201 5,450 
1,500 173,400 5,900 

35,091 34 7 
5 4 ,  iC0 2oc 
53,550 2 50 

87,202 160,097 
108,994 132.568 
105,375 147,468 

25,026 26,694 
34,322 21,603 
33,638 21,546 

1.800 2,450 7,210 42,070 

2,000 2,500 7,900 53,000 
2,200 2,200 7,300 59,799 

3,500 
4,750 
5,000 

40,322 - 10,291 78,376 300,256 60,355 158,029 229,208 3,974,979 51,700 1,362,994 1,301,925 376,423 5,100 
97,454 313,748 44,995 210,066 214,170 

4,575,900 73,570 1,486,075 1,689.575 410,912 10,400 45,450 5,200 18,630 100,836 258,625 48,900 205,463 222,264 
90 6,840 52,884 1,873 11,475 4,268,632 53,430 1,406,054 1,468,542 387,011 

3 

SUM 5 
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NATIONAL AERONALITICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 

( In  thousands of dol lars)  

-- - ~ _ _ _  _____. .- -- 
i. F. K E N N E D Y  "d'52 " A X &  At 1 SC33ARO P A C I F I C  LAUNCH AMES E L E C T R O N I C S  FLIGHT L A Y G L E Y  L E W I S  S P A C E  W C L E A R  WESTERN 

T D T A L  S F A C E  C E V I E R ,  SFPCECRdFl  S F P C t  FL I;"T S F A C E  F L I G H T  O P E R A T I C N S  VALLOPS R E S  E ARCH RESEARCP R E S E A R C H  RESEARCH RESEARCH F R G P U L S I C N  HEADQUARTERS C P E R A T I C N S  PROGRAM 
i Ab A C E ' . T i R  LE":TER CENTER G F F l C i  S T A T I O Y  CENTER CENTER CENTER CEUTER CENTER b F F I C t  O F F I C E  1' 

. . __ - --__ - 

"PPICE nPP UahnrrE SPACE 
FLIGHT. TOTAL 

Gemini 

Apollo 

Advanced mission studies  

OFFICE OF SPACE SCIENCE 
AND APPLICATIONS. TOTAL 

Physics and astronomy 

Lunar and planetary 
exploration 

Sustaining university 
program 

Launch vehic le  development 

Launch vehic le  procurement 

Bioscience 

Comunication s a t e l l i t e s  

Applications technology 
s a t e l l i t e s  

19% 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
! O k k  

1964 
1965 
1966 

. n r ,  .. I '."Y 

1965 
1966 

1964 
1965 
1 Y  66 

1964 
1965 
1966 

?s7 i3 ,n5?  Lq,xxi i , 1 5 6 * 0 ~  i , 7 6 h a ~ 7 &  706 7 5  ?,ni7 7 > 9 7 5  15,nqi 767 

2,941,178 48 ,622 1,397,050 1 ,437,356 275 75 2,900 600 54 ,100 200 
3.249.485 69.345 1 . 4 b j . W U  I ,  b>b.bUU >vu LUU 3 .  / u u  N U  >3,>3U L>U 

418,900 418,900 
308,400 308,050 
242,100 241,700 

2,272,952 4 9 , 4 8 1  933,486 1,257,179 206 
2,606,778 4 8 , 1 7 2  1,080,800 1 ,429,406 275 
2 ,997,385 68,945 1 ,221,940 1,651,300 500 

21 ,200 4 0 0  3,650 9,245 
26,000 4 5 0  8,200 7,950 
10,000 400 1 ,400 5,300 

350 
400 

75 2,975 29,293 257 

200 2,000 300 51,950 250 
75 1,200 600 46 ,050 200 

2,017 
1 ,700 
1 ,700 

5 ,798 
7 ,700 
1 ,200 

9 0  

746,879 1,819 3 ,256 780 235,148 25,843 44 35.168 197,522 87,202 160,097 
731,486 4 ,808 7 , 2 5 4  675 183,408 9 0  1,390 35,085 85 59 ,806 197,323 - 108,994 132,568 
797.515 4 ,225 17,800 13 ,440 227,712 - 4,500 28.305 100 51,860 196.730 - 105,375 147,468 

148,623 
136,814 
172,100 

205,762 
206,150 
215,615 

40 ,000 
46 ,000 
46 ,000 

111,900 
96 ,500 
63,600 

129,986 
154,672 
1 Q A  , w n  

21,479 
28,700 
31,500 

">,I, 3 

31,200 
42 ,700 

8 ,413 
8 ,055 

I., *-,-I 

2,800 

17,539 
23,395 
28,700 

983 
1 ,783 
1,050 

836 
3,025 
7 , 1 7 <  

1,020 
2,300 . 2,600 

1,867 
4 , 4 2 9  

14 ,000 

2 34 
475 

1,000 

I?: 
50 

200 

195 
20 
20 

505 
535 
300 

13,000 

o n  
Y" 

120 
120 

123,753 
107,473 
133,585 

1 ,084 
1,111 

900 

250 
925 
550 

23,326 
19 ,960 
7 7 . ~ 5  

250 
250 
250 

L?,? ' -L  
29,575 
39 ,720 

7 ,661 
1 ,415 
i, 500 

16 ,478 
22,699 
28,182 

9 0  

1 ,390 
4 ,500 

605 
1 , 7 6 4  
2,255 

15 ,382 
1 6 , 0 5 4  

8 , 6 0 0  

9,856 
17 ,267 
17 ,450 

4 4  
85 
100 

2,333 
2 ,280 
1 , 7 3 0  

20,146 
4 3 , 0 5 0  
37 ,300 

115 
650 
300 

11 ,930 
13 ,106 
11.700 

446 
4 2 0  
23u 

200 
300 
JUU 

150 

109,497 
91,317 
47 ,600 

87,875 
106,006 
149.130 

20,047 
21,168 
26,660 

9 , 5 2 1  
10 ,667 

9 , 5 0 0  

39.940 
45 ,965 
45 ,965 

1 , 0 5 5  
1 ,825 
1 ,100 

6 ,019 
12,485 

7.470 

9,896 
9,209 

1 1 , 5 5 0  

172 
1 ,035 
L .  13u 

552 
6 ,340 
I, uuu . nnn 

300 

476 
3 34 
650 

157,257 
130,304 
145,015 

60 
35 
35 

1 , 2 4 3  

1 , 2 5 0  
1 ,499 

1 , 0 6 1  
396 
518 

0 

4 

W L- SUM 6 



NATIONAL AERONAWICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

DISTRIBUTION OF RESEARCH AND DEVELOPMEWT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR 

( I n  thousands of do l l a r s )  

0 
* 
m 
m I 

rl 

rg t- 

J. F. KENNEDY MANNED MARSHALL GODDARD P A C I F I C  LAUNCH AHES ELECTRONICS F L I G H T  LANGLEY LEWIS SPACE NUCLEAR UESTERN 
PROGRAM TOTAL SPACE CENTER, SPACECRAFT SPACE F L I G H T  SPACE F L I G H T  OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCF RESEARCH RESEARCH PROPULSION HEADQUARTERS OPERATIONS 

NASA CENTER CENTER CENTER O F F I C E  S T A T I O N  CENTER CENTER CENTER CENTER CENTER O F F I C E  O F F I C E  1' 

ORRIm. OR ATIVANCRTI RRSRARCA 
AND TECHNOLOGY. TOTAL 

Basic Research 

Space veh ic l e  systems 

E lec t ron ic  systems 

Human fac to r  systems 

Nuclear-electr ic  systems 

Nuclear rockets  

Chemical propulsion 

Solar and chemical power 

Aeronaatics 

OFFICE OF TRACKING AND 
DATA ACQUISITION 

Trrckinp and datn acqu i s i t i on  

OFFICE OF TECHNOLOGY 
UTILIZATIOK AXD FOLKS 
PLANNING 

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

TOTAL BUDGET PLAN 

1 9 ~  7 1 7 ; z n i  3 :  707 71; 871 8: 752 1* : ,504 R ; l h 7  1R> 7L1 99,759 6n. 1 5 5  75;n76 76; 69L 
17,724 1,873 9 * 190 32.548 115.825 44,995 34.322 21.603 

5, 200 i6.530 42,776 61,545 48,400 33,638 2i,546 
1965 316,468 1,750 
iybb i i i , i O O  .. -,- 28,511 8,127 

9.300 l O , Y 4 >  
- -  - - -  3,235 18),U3> 

_ _ - .  

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 
1966 

1964 
1965 

22,653 
21,231 
22,000 

44,495 
45,714 

35,000 

28,700 
25,422 
34,400 

13,200 
13,320 
14,900 

45,963 
42,492 
27,000 

79,176 
56,731 
58,000 

46,000 
63,792 
30,000 

14,000 
13,745 
14,200 

21,795 
35,240 
42,200 

194,347 
274.750 

629 
730 
855 

1,079 
4 75 
880 

1,900 
445 
900 

94 
100 
100 

500 

986 
916 
920 

13,569 
16,744 
4,490 

4,644 
3,469 
4,525 

235 
220 
300 

263 
290 
400 

7,153 

1,300 

3,542 
3,592 
5,100 

1,429 

1,280 

2,000 
1,000 

2,YWU 
2,000 

235 
257 
260 

878 
956 
930 

3,274 
2,797 
3,035 

1,320 
1,142 
1,200 

375 
550 
800 

2,170 
2,425 
3,075 

132.817 - 5.100 
1951201 - 5:450 

1,692 
1,881 
1,900 

1,942 
2,922 
2,655 

2,399 
3,650 
3,390 

3,820 
4,113 
4,680 

105 
191 
170 

4,446 
4,967 
4,150 

200 

1,873 
5,000 

30 
30 

1,403 
2,020 
1,180 

1,072 
1,103 
1,400 

1,342 

1,500 
2,000 

4,630 
4,037 

12,420 

1,wu 
2.200 

1,466 
1,861 
1,920 

15,257 
9,659 

13,461 

8,848 
6,390 
9,120 

1,835 
3,204 
4,450 

400 

1,144 
1,480 
1.980 

710 
690 
740 

9,481 
8,864 

11,105 

z,4>u 
2.200 

3,464 
2,234 
2,750 

3.186 
2,326 
1,770 

463 
44 5 
580 

137 
230 
200 

41,719 
37,038 
22,700 

11,330 
10,450 

7,800 

31,205 
45,227 

8,095 

6,403 
4,309 
5,000 

1,852 
13,566 
12,700 

60,355 

48,900 
44,995 

7,831 
8,260 
8,220 

3,282 
5,700 
6,519 

4,087 
2,493 
3,270 

3,931 
3,108 
2,870 

685 
1,186 
1,000 

3,194 
8,760 
8,825 

630 
1,009 
1,109 

1,386 
3,806 
1,825 

1.210 

6,979 
5,792 
5,800 

5,568 
3,438 
3,140 

2,834 
2,727 
3,200 

1,882 
2,336 
1,600 

338 
6 

6,540 
4,183 
4,700 

2,553 
3,121 
3,106 

42.010 
7: 900 59; 799 

1966 246i200 1.500 173,400 - 5,900 2.000 2.500 7: 900 53,000 

1964 194,347 
1965 274,750 
L Y O O  LL)O,LVU 
_ ^ _ _  - - -  

2,900 132,817 - 5,100 1.800 2.450 7.210 42.070 
2,000 195,201 
I , J U U  

- 5,450 2 ,200  2,200 7,900 59,799 
C I )  nnn 
>a, " " * #  

-9 ,,An 
I ,  ,YY 

n rnn 
L , 2 V Y  

- nnn 
L,V"" 

- ^ ^ ^  
J,,U" 

- -"  . ^ ^  
. ,>,cIuu 

. -^ -  

3,500 3,500 
4,750 

1964 
1365 4,750 
1966 - 5,000 - 

1964 3,500 
1965 4,750 
1966 5,000 

3,500 
4,750 
5,000 

1964 3,974,979 51,700 1,362,994 1,301,925 376.423 - 5,100 40,322 10,291 78,376 300,256 60,355 158,029 229,208 
1965 4,268,632 53,430 1,406,054 1,468,542 387,011 90 6,840 52.884 1.873 11.475 97.454 313,748 44,995 210,066 214,170 
1966 4.575.900 73.570 1,486,075 1,689.575 410.912 45,450 5,200 18.630 100.836 258,625 48.900 205,463 222,264 - 10.400 

- l/Amount for  Western Operations Office includes funds for  the J e t  Propulsion Laborstory a s  sham i n  the Research and Development program j u s t i f i c a t i o n  (Vol. 11) 
SUM 7 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN - AS 
RECONCILED TO FINANCING SCHEDULE 

F i s c a l  Year 
1964 

-- Iluclge t A c t i v i t y  

1. Manned Space F l i g h t . .  ....... $496,841,600 
2 .  Sc ie r i t i  f i c  I n v e s t i g a t i o n s  

i n  Space .................. 16,698 , 700 
3.  Spaces A p p l i c a t i o n s . .  ........ 3,933,000 
4 .  Space Technology ............ 60 , 949 , 700 
5 .  A i r c r a f t  Technology ......... 2 , 585,000 
6 .  Suppcirting A c t i v i t i e s . . ,  .... 134,442,300 

TcIt.al. Budget P l a n . .  ....... $715.450.300 

Financ ing :  

Apprclpria t i o n .  ............ $680,000,000 
T r a n s f e r r e d  f rom ( 7 7  S t a t .  

"Re s e a r c h  and develop-  

I A d m i n i s t r a t i v e  

4 39) - 

men t ................... 20,046,300 

c pe r a t i  on s ............. 13 , 300 , 000 

Appropria t i  on 

T r a n s f e r r e d  from "Research 
and development" i n  FY 

( a d j u s t e d )  ........ 713,346,300 

1965 (77 S t a t .  439)  ..... 1 , 7 79  , 000 

P r i o r  y e a r  fund ing  a p p l i e d  - 
a v a i l a b l e  from a d j u s t m e n t s  
I:o p r i o r  y e a r  budget  p l a n s  325,000 

T o t a l  f i n a n c i n g  of 
budget  p l a n  ........... $715,450.300 

F i s c a l  Year 
1965 

$213,481,500 

5,765,000 

23 , 8 12,000 
4,452,000 

15,370,000 

- - -  

3262.880.500 

$262,880 , 500 

262,880,500 

$262.880.500 

F i s c a l  Year 
- 1966 _- 

$27,825,000 

8 , 3 7 7 , 000 

20 , 435 , O(30 
762,000 

- 1 7 ,30 1 ,000 

- _. - 

374.700 - . 0C,O - 

$74 , 700 ,000 

~- 

'74,700 , 000 

SUM I. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1966 ESTIMATES 

:5UIWRY OF CONSTRUCTION OF F A C I L I T I E S  BUDGET PLAN 
BY BUDGET :EKVITY SHOWING LOCATION TOTAIS INCLUDED IN EACH ACTIVITY --- 

F i s c a l  Year 
19 64 

F i s c a l  Year 
1965 

Fisci l l  Year 
1!)66 

I_. 

1. MANNED !SPACE FLIGHT..  ..... $2 7,(825,000 $213,481,500 $496,841,600 

John I?. Kennedy Space 
Cent:er, NASA.. ........ 

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

Center. .  .............. 
Michoi.d P lan t .  .......... 
M i  2; s i  :s s i p p i  Te s t 

Facli. L i  ty.. ............ 
Vairioi.is :Locations.. ..... 
Faci  1:i. ty Planning and 

Iks ign . .  .............. 

280,520,300 
36,142,000 

85,377,200 
24,443,000 

7,:!95,000 
4, ~ ~ 0 0 , 0 0 0  

4, ‘ I  7 6 ,000 
: 300 ,000 

30,08 1,000 
9,058,000 

14,999,700 
6,3 1 3,500 

96,163,300 
44,877,000 

54,182,000 
28,166,100 

2 ,  L21,OOO 
6 ,  :133,000 

2 ,  two ,  000 --- 
2. SCIENTIIXC INVESTIGATIONS 

I N  SPACE ................ $5,765,000 $8,:377,000 

2, ‘749,000 

$16,698,700 

96,000 Ames I&esearch Center..  .. 
Gotldaic’d :Space F l i g h t  

Centr-ler.. .............. 
Jet P i r~pu l s ion  Laboratory 
John I”. Kennedy Space 

Center ,  NASA.. ........ 
V a r i  01.1 s Locations ....... 
Wa :L lops :3 t a  ti on. ........ 
Faci  l f i  ty  Planning and 

lksi gn.. .............. 

13,164,500 
3,243,200 

500,000 
2,895,000 

2 ,400 ,000 --- 
170,000 
5,000 
20,000 

1,741,000 

629,000 
--- 

1, .300,000 
- * -  

1,048,000 

1380,000 

3.  SPACE A P P L I C A T I O N S . . . . . . . .  $3,933,000 

Goddar’d Space F l i g h t  
Cen 1: le r ................ 3,9 33,000 

SUM 2 



F i s c a l  Year F i s c a l  Year 
19 64 1965 

F i s c a l  Year 
1966 

$23,812,000 - $20,435,000 

Ames Research Center..  ..... 11,464,000 
E lec t:r on ic  s R e  search  

Ceniter. .................. 4,820,000 
Langley Research Center..  .. 9,872,700 
L e w i s  Research Center...... 20,468,000 
Nuc lei3 r Rocket Deve lopment 

Station.................. 4,190,000 
Various Locations.. ........ 10,135,000 
Faci  1:i t y  Planning and 

Design................... --- 

3 , 100 000 - .., 

10,050,000 
3 , 253 000 
1,555,000 

10,000,000 
' 7  , 568,000 
867,000 

--- 
5,854,000 

:? ,000 , 000 

$4,452,000 - $762,000 .- 5. A I R C W ' E  TECHNOLOGY.......... $2,585,000 

Ames Res'earch Center..  ..... 20,000 
F l i g h t  Research Center..... 2,495,000 
Langley Research Center.... 70,000 
L e w i s  Research Center..  .... --- 
Faci  f:i t y  Planning and 

%s:Lgn. . . . . . . . . . . . . .* .* . .  --- 

2,630,000 

1 , 322,000 
500,000 

--- - - .., 
682 000 

80 ,000 

7 $17 ,30 1 ,000 I $15,370,000 6. SUPPORTING ACTIVITIES........ $134,442,300 

1,29 1,000 
725,000 

Goddard Space F l i g h t  Center  84,000 

John ;P. :Kennedy Space Center, 
NASA..................... 4,000,000 

Various Locations. .  ........ 129,803,300 
Wa 1lo.ps Sta t ion . .  .......... 555,000 
F a c i l i t y  Planning and 

J e t  Propuls ion Laboratory.. --- 

ksign... . . . . . . . . . . . . . . . .  - - -, 

1,955,000 
10 , 279,000 
1,120,000 

1,740, O O t i  - --- 

$74,700,000 
-:r -r 

TOTAL PLAN. ....................... $715,450,300 $262,88O,mi 

I 

S'UM 3 



Location ---- 

Ames Research Center . .  .......... 
Electronics;  Research Center..  ... 
F l i g h t  I;,eswrch Center..  ........ 
Goddard Space F l i g h t  Center..  ... 
J e t  Propulsiori Laboratory.. ..... 
John F. Kerlriecly Space Center ,  

NASA....., .................... 
Langley Research Center..  ....... 
L e w i s  Reseal-ch Center. .  ......... 
Manned Spacecraf t  Center........ 
Marshal l  Sp~ce:  F l i g h t  Center..  .. 
Michoud Plant . . . . . . . . . . . . . . . . . . .  
Mis s i s s ipp i  T e s t  F a c i l i t y . .  ..... 
Nuclear Rocket Development 

Station... . . . . . . . . . . .  ......... 
Various Locations............... 
Wallops Statim.. . . . . . . . . . . . . . . .  
F a c i l i t y  Planning and D e s i g d . .  

To ta l  Plan..................., 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION -. ---- 

- l/Amounts appropr ia ted  i n  f i s c a l  yea r  1964 and 1965 are r e f l e c t e d  by loca t ion .  

A geographic l o c a t i o n  of NASA i n s t a l l a t i o n s  i s  shown on t h e  followin,,: page. 
I n s t a l l a t i o n s  f o r  which c o n s t r u c t i o n  p r o j e c t s  a r e  requested i n  t:he f i s c a l  
yea r  1966 budget are i d e n t i f i e d .  

F i s c a l  Year 
1964 

$11,580,000 
4,820,000 
2,495,000 

17,181,500 
3,243,200 

284,690,300 
9,942,700 

20,468,000 
36,142,000 
30,08 1,000 

9,058,000 
96,163,300 

4,190,000 
184,820,300 

575,000 --- 

F i s c a l  Year 
1965 

$5,730,000 
10 , 050,000 

1,791,000 
3,620,000 

--- 

89,073,200 
4,575,000 
2,055,000 

24,443,000 
14,999 ,700 
6,313,500 

54,182,000 

--- 
44,299,100 

1,749,000 --- 
$715,450,300 $262,880,500 

Fis,,cal Year 
1966 - 

$ 2  ,749,000 
1CI ,ooo,oocl 

- - -  
2,400,OOCI - - -  
a ,595,000 
8,250,000 

867,000 
4,400,000 
4,776,000 

300 , 000 
2 , 1 2 1  , 000 

--- 
2 1,644,000 

1,048,000 - 7 500,000 

-I $74,700,000 - 



NASA INSTALLATIONS 

I -. .... ..---.- 
i r i U M  DKUUK 

STATION (LEWIS) 

PACIFIC LAUNCH 
OPERATIONS OFFICE 

- GODDARD SPACE 
FLIGHT CENTER 

WESTERN OPNS 
OFFICE 

WALLOPS STATION 

NASA HEADQUARTERS 

JET PROPULSION 
LABOR AT0 RY 
( CONTRACT0 R )  

SPACECRAFT CENTER 

* MARSHALL SPACE 
FLIGHT CENTER 

FLIGHT RESEARCH 
CENTER 

NUCLEAR ROCKET 
DEY ELOPMEHT 1 

STATION (NASA-AEC) * I n s t a l l a t i o n s  f o r  which I 
* MISSISSIPPI TEST FACILITY ?E!?.- :Y2ctLGz i;i-Gje-..ta a r e  

(MSFC) r eques t ed  i n  FY 1966 budget,  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

ADMINISTRATIVE OPERATIONS 

SUMMARY OF OBLIGATIONS BY INSTALLATION 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
19 66 - 19 64 1965 

MANNED SPACE: FLIGHT ---- 
John F. Kennedy Space Center ,  

NASA ........................ 
Manned Spacecraf 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 

Off ice  ...................... 
Wallops S ta t ion . . .  ............ 

ADVANCED --- RES EA.RCH AND TECHNOLOGY 

Ames Research Center .  ......... 
E l e c t r o n i c s  IXesearch Center. .  . 
F l i g h t  Research Center .  ....... 
Langley Research Center . ,  ..... 
L e w i s  Research Center . .  ....... 
Space Eluc ].ear Propuls ion 

Off ice .  . ,, ................... 
SUPPORTIHG P,CTIVITIES -- 

Northeas te rn  Office. . . . . . . . . . .  
Western Opelrations Off ice . .  ... 
NASA Headq.c.arters ............. 

TOTAL.. ..................... 

$34,959,000 $61,616,000 $62,697,000 
68,634,000 91,201,000 89,658,000 

124,443,000 140,458,000 137,387,000 

62,466,000 85,923,000 69,591,000 

1,037 ,OO$ 835,000 804 , 000 
9 , 715,000 11,442,000 9 ,800,000 

29,886,000 31,698,000 32,300,000 
730,000 3 , 600 , 000 7 ,,622,000 

9 , 514,000 9 , 7 50,000 9,600,000 
52,642,000 57,258,000 61 :  783,000 
61,694,000 70,971,000 63,880,000 

1,472,000 1,725,000 1,838,000 

379 , 000 --- --- 
4,924,000 5,989,000 6,337,000 

49,115,000 7 3  , 255,000 56,103,000 

S511.610 -000 $645,72 1 :OOO $609,400,000 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ADMINISTRATIVZ OPERATIONS 

NUMBER 03 POSITIONS BY LOCATION 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1966 - 19 64 1965 

MANNED SPACE: FLIGHT -.--- 

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

Manned Spacecraf 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 O f f i c e  
Wallops S ta t ion . . . . . . . . . . . . . . . . .  

ADVANCED --- RESEARCH AND TECHNOLOGY 

A m e s  Research Center.. . . . . . . . . . .  
E l e c t r o n i c s  Research Center. . . . .  
F l i g h t  Research Center .......... 
Langlely Research Center. .  ....... 
L e w i s  Research Center. .  ......... 
Space :Nuclear Propuls ion Off ice .  

SUPPORTING OPERATIONS --- 
North Eas te rn  Off ice . . .  ......... 
Wester:n Operat ions Off ice . .  ..... 
NASA Headquarters ............... 

TOTAL...... ................... 

1 , 625 
4,277 
7,679 

3,675 
22 

530 

2,204 
25 

6 19 
4,330 
4,859 

112 

33 
376 

2,133 

32 -499 

2,082 
4,811 
7,658 

3 , 725 
22 

5 30 

2,205 
2 50 
6 19 

4,308 
4,847 

116 

40 6 
2,221 

33 800 

2,082 
4,811 
7 , 658 

3,725 
22 

530 

2,205 
550 
6 19 

5 , 308 
5 , 847 

116 

- - -  
40 6 

2,221 

SlJM 2 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

COlIPlfiATION OF PERSONNEL COSTS BY INSTALLATION AND FISCAL YEAR 

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

$183 
10 

$193 

193 

- 
--- 

$12 - - -  
12 

$205 

205 
--- 

$208 
1 

-6  

$203 
28 

$231 

231 

- 

- 

--- 

516 _ _ -  
16 

$247 

24 7 
- - _  

- 
nARSHALL 

SPACE FLIOHT 
CENTER 

$68;967 
376 

-4  ~ 919 - 
$64,624 

8.302 

372.926 
5 

72,921 

34.926 

4,926 

377.852 
5 

_ _ _  

77,847 

$74,262 
298 

-1.565 

$72,995 
8.352 

38 1.34 7 
3 

81,344 

$5,475 

5,475 
--- 

$86.822 
3 

86.819 

.la 
L" 

$3.379 
427 

33.806 

3 , 806 

- 
--- 

$268 _ - _  
268 

34.074 

4,074 
- - -  

$3,904 
1 5  

-81 - 
$3.838 

523 

$4.361 

4 , 3 6 1  

$313 

313 

$4.674 

4,674 

- -_  

- _ _ _  

- - -  

-143 

$136 
1 

s137 
137 

- 

- 
--- 

$10 

1 0  

$147 

147 
--- 

$2,799 
10 

-1,411 
$1,398 

72 

31.470 

1.470 

$110 

110 

$1.580 

1,580 

- 
- - _  

- _ _ -  

- - -  

I -205 

$5,157 
502 

a 6 2  

5,659 
--- 

$410 _ _ -  
4 10 

$6.069 

6,069 
- - -  

$5,671 
22 

-122 

$5,571 
647 

36.218 

6,218 

- 
- - -  

$432 - _ _  
432 

36.650 

6,650 
_ - -  

$1.122 
3 

31.125 

1,125 

- 
--- 

$82 ---- 
82 

$1.207 

1,207 
--- 

$20,961 
1.341 

$22.302 

22,302 

31.678 

1.678 

323 ,980 

23,980 

--- 

- - -  

_ _ _  

---  
1,424 

$111 - - -  

- 
YESTERN 

O r E R a T i o w  
OFFICE 

$3,551 
11 

-498 

$3,084 
294 

33.378 

- 

- 
_ _ _  

3,378 

$231 --- 
231 

33,609 

3,609 
--- 

IOIU 
NASA 

J. F. IENNEDI 

S P ~ C E  CENTER, 
NASA 

huRTwEACTEfiu 

Orurrlo*I 
Orrlot 

$305 
2 - 39 

$268 
1 2  

- 

- 
m 0  _ _ _  

2 80 

$20 _ _ _  
20 

$300 

300 

- - _ _  

nANNED 

PACECRACT 

CENTER 

$11.217 
269 

-7 .116  

$30.390 
4.107 

_. 

3 34,497 

34,497 
--- 

$2.294 

2,294 

$36.791 

36,791 

_ _ _  

--- 

GODDARD 

SPACE FLIGHT 
CENTER 

S33,986 
2 i G  

-3.059 

$31,197 
1.758 

$32.955 
4 74 

32,481 

32.308 
21 

- 

2,287 

335.263 
495 

34,768 

$36,939 
134 

-376 

$36,697 
2.204 

338.901 
510 

38,391 

32.750 
4 3  

2,707 

$41.651 
553 

41.098 

PACIFIC L A W C H  L E W I I  

R E S E A R C H  
CENTER 

$42,557 
361 

-1,950 

$40,968 
2 * 001 

$42.969 

42 ,969  

33 ,112  

3.112 

346,081 

46,081 

--- 

_ _ _  

- - -  

LANGLEY 

RcsEmcn 
CENlER 

$35.966 
qnc 

-1.606 

$34,665 
1.261 

$35.926 

35.926 

$2,654 

2,654 

938.580 

38,580 

--* 

--- 

- - -  

--- 

837,424 
175 

-216 

$37,383 

- 
1.443 

$38.826 

38,826 

$2.861 

2,861 

$41.687 

41,687 

_ _ -  

_ _ _  

- - -  

AMEh 

R E S E A R C H  
CENTER 

$19.528 
1% 

-1,.045 

$18,647 
395 

$19,042 

19,042 

$1.389 

1,389 

320,431 

20,431 

- - -  

_ _ _  

- --  

FISCAL YEAR 1964 ACTUAL 

'e rsonnel  Compensation: 
C C r m , I S I n L  p V D A r  A"1.D 

Pay above t h e  s t a t e d  annual  r a t e  
..- _ _ _ L  

.--- - -  /Am,..- l,.ysss \usuuct: 

Net c o s t  of  permanent p o s i t i o n s  
Other  p e r s o n n e l  compensat ion 

T o t a l  p e r s o n n e l  compensat ion 
Reimbursable  
NASA funded 

r o t a 1  p e r s o n n e l  b e t i e f i t s  
Reinbur  s a b l e  
NASA funded 

: o t a l  p e r s o n n e l  Cos ts  
Reimbursable  
NASA funded 

CENTER CENTER 

$277 $5.320 
-I 1. 9 
L I  -.. 9 2 8 0 . G  n 

2,334 
-25.316 

$266,458 
22.102 

$288,560 
479 

288,081 

$20.262 
2 1  

20,241 

$308.822 
500 

308,322 

$14 ,468  

-2.BW 

$11,677 
1,688 

$13.365 

13.365 

. .-  
I I >  

--- 

$868 _ -_  
868 

314.233 

14,233 
--- 

" 

FISCAL YEAR 1965 ESTIMATED 

'e rsonnel  Compensation: 
Permanent p o s i t i o n s  
Pay above t h e  s t a t e d  a n n u a l  r a t e  
Lapses  ( d e d u c t )  

N e t  cost of permanent p o s i t i o n s  
Other  peraonnel  compensat ion 

T o t a l  p e r s o n n e l  compensat ion 
Reimbursable  
NASA funded 

$20,220 
78 - 39 

$20,259 
44 1 

$20.700 - - -  
20,700 

$1,500 

1,500 
--- 

$22.200 

22,200 
- - -  

$43,611 
173 

-219 

$43.565 
2.045 

345.610 

45.610 

$3,314 

3,314 

$48,924 

48,924 

- - -  

_ - _  

- - -  

$1,389 
6 - 10 

$1.385 
6 

$1.391 

1.391 

$109 

109 

- 

- 
--- 

- --- 

$1,500 - - -  
1,500 

$25.652 
99 

- 1 . 2 1 2  

$24,479 
1.418 

$25.89 7 

25.897 

$1.834 

1,834 

$27,731 

27,731 

- - -  

- - -  

- - -  

$4,077 
16 

-231 

$3,862 
293 

$4.155 

4 ,155  

$291 

291 

34,446 

4,446 

- 
- 

--- 

- --- 

- - -  

$44,456 
163 

-2.488 

$42,131 
5.554 

$47.685 

47,685 

33.166 

3,164 

350.849 

50.849 

- - -  

--- 

- - -  

$320,264 
1 ,260  

-9.592 

$311,932 
25,277 

9337.209 
513 

336,696 

$23.533 
4 3  

23,490 

$360.74 2 
556 

? f i O _ l R 6  

$19.652 
70 

-1.556 

$18.166 
2.251 

320.417 

20,417 

$1.364 

1,364 

$21.781 

21 781 

- -_  

__ -  

- - -  

r o t a 1  p e r s o n n e l  b e n e f i t s  
Reimbursable  
NASA funded 

l o t s 1  Personnel  C o s t s  
Reinbur  sab l e  
.,.e. =..-AA> .-"-. -7 ".._ i.. 

FISCAL YEAR 1966 ESTIMATED 

'e rsonnel  Compensation: 
Permanent p o s i t i o n s  
Pay Bhnvr the a t r t e d  annual  r a t e  
Lapses  (deduct )  

Net cost of  permanent p o s i t i o n s  
Other  p e r s o n n e l  Compensation 

T o t a l  p e r s o n n e l  compensat ion 
Reimbursable  
NASA funded 

T o t a l  p e r s o n n e l  b e n e f i t s  
Reimbursable  
NASA funded 

l o t a l  p e r s o n n e l  Costs 
Reimbursable  
NASA funded 

$37.424 
175 .... 
-0" 

$37,519 
1.377 

938,696 

38,896 
--- 

3 2 . 8 ~  - - -  
2,889 

$41.785 

41.785 
--- 

$43.610 
173 
- ," - 

$43.693 
1.942 

$45.635 

45,635 

$3.338 

3,338 

- - -  

- - -  

348.973 

48,973 
--- 

$1.415 

$1.418 
6 

$25.645 
99 

. r e  -22, 

$25,389 
1,433 

326,822 

26,822 

31.912 

1.912 

- -_ 

- -_  

328.734 

28,734 
--- 

Q20i220 
78 - I U  

$20,288 
44 1 

320.729 

20,729 

$1 503 

1 ,503  

$22.232 

22,232 

- 
*-- 

---  

$4,078 
15 
- 

$4,092 
286 

34.378 

4.378 

s304 

--- 

- - -  
304 

94.682 

4,682 
--- 

e/.,. &-I/. v--, , u, .. 
208 

-511 

$44,371 
5.626 

$49.997 

49,997 
--- 

33.328 

3,328 

$53.325 

53,325 

_- -  

--- 

$36,936 
137 

-192 

$36,881 
2.376 

$39.257 
713 

38.544 

$2.766 
50 

2,716 

342.023 
763 

41,260 

$ 3 2 3 , i G 2  
1.284 

-4.058 

$>20,928 
24.995 

$345.923 
716 

345,207 

$24.243 
50 

24,193 

$370.166 
766 

369,400 

C l n  . ? L 7 # 7 6 7  
75 - 300 

$19,542 
2.337 

$21.879 

21,879 

31.465 

1,465 

323.344 

23,344 

--- 

_ - -  

--- 

$?&, 3% 
2 58 

-863 

$73,753 
7.925 

$81.678 
3 

81,675 

$5.531 

5,531 

$87.209 
3 

87,206 

- - -  

N 

A 

N 

v1 

111 

31,535 

1,535 
--- 

rl 

W t- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

ADMINISTRATIVE OPERATIONS 

ANALYSIS OF REQUIREMENTS FOR PASSENGER-CARRYING MOTOR WEH1C;"S --- -- 

The a p p r o p r i a t i o n  language provides  f o r  t h e  purchase of 30 passsnger  
motor v e h i c l e s ,  of which 6 are f o r  augmentation t o  t h e  f i s c a l  y e a r  1'365 ending 
inventory  a n d  24 a r e  f o r  replacement ,  A l l  v e h i c l e s  scheduled f o r  replacement: 
meet,  o r  w i l l  meet, t h e  c r i t e r i a  e s t a b l i s h e d  by t h e  General  S e r v i c e s  
Adminis t ra t ion  f o r  replacement of v e h i c l e s  due e i t h e r  t o  age ,  rrJ l eage ,  annual. 
maintenance c o s t s ,  o r  a combination of t h e s e  f a c t o r s .  

A summinry a n a l y s i s  and planned procurement by c l a s s  of v e h i c l e  :i.n f i s c a l .  
y e a r  1966 is as fo l lows:  

Medium S t a t i o n  
Tota 1 Sedans Sedans Wagons Ambulancet: Buses --- -.. 

On hand .July 1, 1965.. 183 1 47 113 11 11 

T o t a l  t o  be procured : 30 - 7 15 - 8 

- (For replacement)  . . . (24) (4) (15) (-1 ( 5 )  

(Disposed .. n o t  - rep1acecl:i. ,, . . . . . . . ( 3 1  - 121 0 LA u. 
On hand June 30, 1966. 186 1 48 112 11 14 

SUM 6 

761-934 0 - 6! ,  - 4 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MP.NNE:D SPACE FLIGHT --- GEMLNI PROGRAM 

PROGRAM OB J E & z : V E  S AND JUSTIFICATION : 

The Gemxni. program o b j e c t i v e s  are t o  develop an  o p e r a t i o n a l  c a p a b i l i t y  
i n  Manned Space F l i g h t  and through t h i s  c a p a b i l i t y  t o  conduct s p e c i f i c  ex -  
per iments  and t:ests which suppor t  Apollo,  Department of Defense programs and 
s c i e n t i f i c  i n v e s t i g a t i o n s .  I n  t h e  Gemini program, t h e  U.S. i s  deve lcp ing  the  
c a p a b i l i t y  f:or f l i g h t s  up t o  14 days '  d u r a t i o n ,  rendezvous and docking ,  p o s t  
docking maneuvers, e x t r a - v e h i c u l a r  a c t i v i t y ,  and c o n t r o l l e d  r e - e n t r y .  

The Gen :,nF s p a c e c r a f t  systems are more s o p h i s t i c a t e d  and versat i  l e  than  
those i n  the  Mercury c o n f i g u r a t i o n ,  t o  accomplish p rogres s ive ly  more comp 1 ex  
miss ion  objei:t:.ves. Several subsystems f o r  use i n  manned space f l i g k t  are 
in t roduced  f o r  t h e  f i r s t  t i m e  i n  Gemini: e j e c t i o n  seats;  f u e l  c e l l s ;  on 
board propul :;ion; rendezvous radar;  and i n e r t i a l  guidance system. T1-e 
i n e r t i a l  guidaxice system used f o r  rendezvous a l s o  provides  a n  a l t e r n z  te 
capabi1it:y 111 the  even t  of f a i l u r e  i n  t h e  launch v e h i c l e  primary guicance 
system. 

To tihe degree  t h a t  space ,  weight ,  and o p e r a t i o n a l  l i m i t a t i o n s  p~ r m i t ,  
in - f l igh t :  experiments  w i l l  be  conducted as p a r t  of a planned program t o  
u t i l i z e  t h e  Eu 1 1  c a p a b i l i t i e s  of Gemini f l i g h t s .  

FY 1966 i s  a y e a r  of i n t e n s i v e  d e l i v e r y  and o p e r a t i o n a l  ac t iv i t jp .  
Manned Gemini miss ions  a re  planned du r ing  each q u a r t e r  of t h i s  perioc. .  
Operat ions :i:>-\pport of t h e s e  manned miss ions  inc ludes  a s t r o n a u t  t ra in j .ng ;  
pre- launch : ; .?acecraft  t e s t i n g  and checkout a t  Cape Kennedy; and launc:h, 
f l i g h t ,  and recovery a c t i v i t i e s .  

Scheduled f l i g h t s  will be  used t o  e v a l u a t e  systems and a s t r o n a u t  p e r -  
formance an(! w i l l  p rovide  o p e r a t i o n a l  exper ience  on va r ious  rendezvoiis modes , 

A rendezvou:, miss ion  begins  wi th  t h e  launch of a modified Agena D ,  wtiich is  
used as the  t a r g e t  v e h i c l e .  'Chis t a r g e t  v e h i c l e  i s  placed i n  o r b i t  t ~ y  a 
s t anda rd  A t  I as. The s p a c e c r a f t  i s  then  launched by a Gemini Launch l rehicle  
(GLV) , a moclified T i t a n  11. Using radar f o r  guidance,  t he  as t rcnaut : ;  b r i n g  
the  Gemini : ; pacec ra f t  w i t h i n  v i s u a l  range of t h e  Agena t a r g e t .  Elecl-ronic  
and v i s u a l  * l id s  are  then  used t o  m a t e  the  Gemini s p a c e c r a f t  and the  iigena 
t a r g e t  vehi1:le t o  complete the  docking maneuver. 

A largi: number of experiments  have been approved f o r  i n c l u s i o n  -n 
Gemini rniss 1-ons. Data gained from t h e s e  experiments  w i l l  s i g n i f  i c a n  : ly 
expand currl:!nt knowledge of space,  and permit  a more r e a l i s t i c  asses: ,-  
ment of man's a b i l i t y  t o  pe rEor i  i n  the  space environment.  Through :pY 1963, 
a t o t a l  of ;343.9 m i l l i o n  had been ob l iga t ed  f o r  t h i s  program. 
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SUMNARY OF RESCURCES REQUIREMENTS : -- 
1964 1965 

Spacec ra f t  ................. $280,520,000 $l65,300,000 
Launch veh ic l e s  ............ 122,700,000 115,400,000 
Support .................... 15,680,000 27,700,000 

~. 

T o t a l  .................... $418,900,000 $308,400,000 

D i s t r i b . u t i u n  of Program Amount by I n s t a l l a t i o n :  

Manned Spacec ra f t  
C e n t e r , .  ............... $418,900,000 

NASA lrleadquarters ........ --- 
BAS I S  OF FUND --- REQUIREMENTS : 

Spacec ra f t  

1964 

S p ace c r a f t .................. $280,520,000 

$308,050,000 
350,000 

1965 

$165,300,000 

1966 

:~122,700,000 
88,300,000 

- 30,300,000 

2 d  “242 100,000 

---- 

$241, 700,000 
~i-00,000 

1!)66 -- 
5 122  ,‘700,000 

Spacec ra f t  components and subsystems are sub jec t ed  t o  exhaus t ive  tes ts  
t o  c e r t i f y  t h s t  des ign  requirements  w i l l  be m e t  under a l l  a n t i c i p a t e d  
c o n d i t i o n s .  I t e m s  procured from vendors must pass  a p re -de l ive ry  acceptance 
t e s t  be fo re  shii?ment t o  McDonnell. 
pre-instal1ai::io:n t e s t  be fo re  f i n a l  i n c o r p o r a t i o n  i n t o  a s p a c e c r a f t  system. 
This t e s t  and i n s p e c t i o n  program w i l l  provide g r e a t e r  assurance cf  a s t r o n a u t  
s a f e t y  and m:i.,;s ion success .  

There, eve ry  component undergoes i1 separa-t:e 

A f t e r  as,;ernbly, each s p a c e c r a f t  is checked f o r  approximately 86 irorking 
days a t  McDonne11 t o  v e r i f y  t h a t  t he  components and subsystems perforr i  
according t o  s p e c i f i c a t i o n s  under s imulated f l i g h t  cond i t ions .  F i n a l  check- 
out r e q u i r e s  ~ipproximately 40 working days and i s  conducted a t  the  Kertnedy 
Space Center where the  s p a c e c r a f t  and launch v e h i c l e  are mated. 

, Approxiriately 99 pe rcen t  of the s p a c e c r a f t  development and manufzicturing 
e f f o r t  i s  being performed by i n d u s t r y .  The McDonnell Corporat ion has sub-  
c o n t r a c t e d  over 50 pe rcen t  of i t s  e f f o r t  t o  major subsystem s u p p l i e r s  
l oca t ed  throughout t h e  country.  I n  a d d i t  ion ,  hundreds of o t h e r  s u b c o n t r a c t o r s ,  
vendors,  and s u p p l i e r s  are providing va r ious  components. 
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Launch Vehicles 

19t16 -- 1964 1965 

Launch veh:i.-les.. . . . . . . . . . . $122 , 700,000 $115,400,000 $88,6(10,000 

Three sq>a:rate  v e h i c l e s  a r e  r equ i r ed  f o r  t he  Gemini program: the Gemini 
Launch Vehic:l.e (GLV) , t he  Atlas  , and the  Agena. The GLV is an A i r  Foi,ce 
T i t a n  I1 i n t e - r c o n t i n e n t a l  b a l l i s t i c  m i s s i l e  which has been modified fen- 
manned flight:. , The mod i f i ca t ions  inc lude  i n c o r p o r a t i o n  of redundant e l e c t r i c a l  
power SypPly and f l i g h t  c o n t r o l  systems,  a malfunct ion d e t e c t i o n  s y s t e m  t o  
warn t h e  a s t r o n a u t s  of a f a i l u r e  r e q u i r i n g  a b o r t ,  replacement of the ' I ' i tan I1 
i n e r t i a l  guitiimce with the radi.0 guidance system used successfuLly i n  Mercury, 
and removal (:I:: i t e m s  needed only f o r  t he  b o o s t e r  as an  ICBM. The A i r  Force 
Space Systems Div i s ion ,  a c t i n g  i n  a c a p a c i t y  s i m i l a r  t o  a NASA prime con- 
t r a c t o r ,  i s  scheduled t o  d e l i v e r  fou r  GLV during FY 1966. 

The C;LV :is sub jec t ed  t o  a t es t  program comparable t o  t h a t  f o r  the space-  
c r a f t .  In acldit:ion t o  the development and q u a l i f i c a t i o n  tes ts  p resc r ibed  f o r  
components and subsystems pecul iar  t o  Gemini, the engines  are f u l l y  t e s t e d  
p r i o r  t o  i.nst a l : .a t ion i n  the  v e h i c l e .  Mart in-Mariet ta ,  c o n t r a c t o r  for  the 
v e h i c l e ,  conclucts a 26-day a l l - sys t ems  f u n c t i o n a l  tes t  i n  i t s  V e r t i c a l  T e s t  
F a c i l i t y  a l t  E;alt:imore be fo re  shipment t o  Cape Kennedy. A t  t he  launch p a d ,  
t he  GLV again undergoes a comprehensive 51-day checkout t o  v e r i f y  compat- 
i b i l i t y  and f : . ight  r e a d i n e s s .  This  i nc ludes  26 days of checkout Eollcwing 
mating wi th  the  s p a c e c r a f t .  

The A . i r  Force i s  procuring Gemini Launch Vehicles under fou r  majcr 
con t r ac t s ,  i n  a d d i t i o n  to Mart in-Mariet ta :  Aero je t  s u p p l i e s  the eng ines ;  
General E lec t r i c :  produces the guidance system; Burroughs f a b r i c a t e s  t h e  
computer; and Aerospace Corporat ion i s  r e s p o n s i b l e  f o r  systems eng inee r ing .  

The Gemini A t l a s  i s  an  A i r  Force Standard Atlas Launch Vehicle.  Three 
Atlas veh ic l e s  w i l l  be d e l i v e r e d  i n  FY 1966. 

The Gemini t a r g e t  v e h i c l e  i s  an Agena modified t o  provide (1:) a d d i t i o n a l  
maneuverabi l i ty  i n  o r b i t  , (2) command communications compatible wi th  t h e  
s p a c e c r a f t  anc ground s t a t i o n  network, and (3)  a docking mechanism. The 
mod i f i ca t ions  inc lude  changes t o  the e l e c t r i c a l  power supp ly ,  t e l eme t ry ,  
s p a c e c r a f t  conunand subsys t e m s  , and p ropu l s ion  system. To accomplish rzndez- 
vous maneuvers, t h e  main engine w a s  modified t o  provide a f ive - t ime  r e s t a r t  
c a p a b i l i t y  while i n  o r b i t .  A secondary p ropu l s ion  system has been addzd t o  
enable  smaller v e l o c i t y  changes and p r o p e l l a n t  o r i e n t a t i o n  f o r  main enzine 
s ta r t .  

The e x t e n t  of t he  mod i f i ca t ions  t o  develop a more sophisticat1ed v2h ic l e  
f o r  Gemini has r equ i r ed  a seve re  t e s t i n g  program. The s t r u c t u r a l ,  
q u a l i f i c a t i o n ,  systems development , and p ropu l s ion  systems t e s t i n g  w i l l  be 
e s s e n t i a l l y  ccmmpleted i n  FY 1965. 
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The Ai:!- F x c e  i s  a l s o  c o n t r a c t i n g  f o r  the Atlas/Agena. Pr incipi i1  f i rms 
involved art.! General Dynamics/As t r o n a u t i c s  D iv i s ion  f o r  t h e  A t l a s  , arid 
Lockheed Mi::l.; i les and Space Company f o r  the Agena. 

The FY 1966 v e h i c l e  funding requirements provide incremental  fur d ing  t o  
the  A i r  Force ::or d e l i v e r y  and p a r t i a l  o p e r a t i o n a l  suppor t  of v e h i c l e s  t o  be 
launched i n  F Y  1.966 and FY 1967. 

Support  

1966 -- 1964 1965 

Support .  .............. $15 , 680,000 $27,700,000 $30,800,000 

The manned missions planned i n  FY 1966 p l a c e  heavy emphasis on Crew 
Operat ions,  1’1Fght Operat ions,  and Spacec ra f t  and Launch Vehicle Support, 
thereby cha rac t : e r i z ing  t h e  n a t u r e  of t h e  Gemini program dur ing  t h e  per iod.  

Crew Oper,ations -.--. funds provide f o r  t h r e e  types of e f f o r t :  (1) ast.ronaiir 
t r a i n i n g ,  ( 2 )  mission s i m u l a t o r s ,  and ( 3 )  s p e c i a l i z e d  i n - f l i g h t  devicr!s. 

Astronaut  ‘Tra in ing  - Gemini a s t r o n a u t  t r a i n i n g  inc ludes  academic 
i n s t r u c t i o n ;  vater,  j u n g l e ,  and d e s e r t  s u r v i v a l ;  ze ro -g rav i ty  indoctr : .nat ion;  
and f l i g h t  i n  high-performance j e t  a i r c r a f t .  

Mission Sirnulators - Each i n d i v i d u a l  a s t r o n a u t  r e c e i v e s  a t  l e a s t  125 --.-- 
hours of s imula to r  t r a i n i n g . ,  The s i m u l a t o r s  are modified from tinie t o  t i m e  
t o  update the c o n f i g u r a t i o n  and procedures f o r  p r o g r e s s i v e l y  more sopk i s t i -  
cated miss: ion.:; . 

Speci.aliG:.zl i n - f  l i p h t  dev ices  , such as camera mounts, s e x t a n t s  , t imers  , 
t o o l s  , and e x e r c i s i n g  equipment., w i l l  be developed and procured. 
are r equ i r ed  for. performing experiments and c a r r y i n g  out  f l i g h t  p l a n s .  

These i tems 

F l i g h t  Operations du r ing  FY 1966 w i l l  cont inue t o  stress p lann ing ,  suppor t  , 
and a c t u a l  f l i . g h t  rest  from l i f t - o f f  t o  recovery,  I n  long-durat ion mis s ions ,  
c a p a b i l i t y  t o  s c . s t a i n  manned f l i g h t  f o r  a per iod equa l  t o  o r  longer than  w i l l  
be r equ i r ed  i r  l una r  missions w i l l  be demonstrated.  

Another Icbjective i n  FY 1966 is mastery of t h e  o p e r a t i o n a l  a s p e c t s  of 
space rendezvous and docking maneuvers. The f i r s t  two f l i g h t s  scheduled f o r  
FY 1966 a r e  long-durat ion missions.  During the l a t te r  f l i g h t  the as t r  m a u t s  
w i l l  p r a c t i c e  rendezvous us ing  a pod equipped wi th  r a d a r  t ransponder  and 
l i g h t s ,  ejected from t h e  s p a c e c r a f t  t o  s imula t e  t h e  Agena. 

Later i n  the  y e a r ,  missions w i l l  i nvo lve  a c t u a l  rendezvous and doc:king 
of the spacec:i:sf t with an o r b i t i n g  Agena t a r g e t  v e h i c l e  , us ing  a1ternal: ive 
guidance techniques t o  determine the  optimum mode of rendezvous. 



F l i g h t  Operations a c t i v i t i e s  embrace t h r e e  main a r e a s :  (1) mis,;ion 
p l ann ing ,  (2) f l i g h t  c o n t r o l ,  and (3) recovery.  

Mission p l ann ing  e n t a i l s  o rgan iz ing  and coord ina t ing  the group , i c t i v i t i e s  
necessary tci conduct manned missions s u c c e s s f u l l y  - network t r a c k i n g  and d a t e  
hand l ing ,  traj13ctory d e s i g n  and a n a l y s i s  , and real-time computer proliram 
des ign  and Lnplementation. 

F l i g h t  :oontrol t o  suppor t  t he  FY 1966 missions is e s s e n t i a l l y  t h e  manage- 
ment of hete.cogeneous groups r e s p o n s i b l e  f o r  v e h i c l e  and l i f e  system: , v e h i c l e  
dynamics :, crew s a f e t y ,  network ope ra t ions  r equ i r ed  t o  suppor t  manned space 
f l i g h t ,  and mission c o n t r o l .  

Kecover’:r a c t i v i t i e s  f o r  t he  manned missions are concerned with r e - e n t r y  
and recovery of a s t r o n a u t s  and s p a c e c r a f t .  Primary and secondary recovery 
areas a r e  ass igned f o r  each mission;  however, unforeseen c i r c u s  tances  may 
r e q u i r e  a recovery anywhere along t h e  f l i g h t  pa th .  Theref o r e ,  s h i p s ,  a i r c r a f t  , 
and para-resc:ue teams a r e  r equ i r ed  f o r  contingency recovery area:;. 

Recovery suppor t  i s  provided most e f f e c t i v e l y  and economicaily by agencies  
of the Department of Defense (DOD) , us ing  a world-wide commimicaisions network.. 
To conduct these o p e r a t i o n s ,  DOD provides  s h i p s ,  a i r c r a f t ,  and men t o  sup- 
p o r t  each recovery.  Typical  support  f o r c e s  are  t h e  same f o r  both renllezvous 
and long-(duration f l i g h t s ;  however, c o s t s  are h i g h e r  f o r  long-durat io: i  f l i g h t s ,  
s i n c e  t h e  recovery f o r c e s  are on s t a t i o n  f o r  longer  pe r iods .  

Requirenents f o r  t h i s  DOD s u p p o r t ,  t h e  l a r g e s t  element i n  the Fl:.ght 
Operat ions budget ,  depend d i r e c t l y  on the  number of f l i g h t s  scheduled f o r  a 
given yea r .  ,Ship and a i r c r a f t  c o s t s  are c a l c u l a t e d  on the average d e l i l o p e n t  
t i m e s  and otl ier f a c t o r s  a s s o c i a t e d  wi th  each type of mission.  The FY 1966 
funding requirement a l s o  t akes  i n t o  account the e f f e c t  of minimal d e l a y s  i n  
launch operat:.ioiis, r e - cyc le  t i m e s ,  and t o t a l  re-deployment of a l l  reccwery 
suppor t  f<)rcc!f;. 

Spacec ra f t  arid Launch Vehicle Support  funds provide procurement and q L a l i f i -  
c a t i o n  t e s t i n g  of components and subsystems. Included is  the procurenent  of 
l i f e  suppor t  systems and r e l a t e d  e x t r a - v e h i c u l a r  equipment. During FY 1966, 
t he  following types of items w i l l  be purchased: food and waste management 
sys  tems , b i o i n s t r u m e n t a t i o n ,  p r e s s u r e  s u i t s ,  pe r sona l  hygiene equipment, and 
e x t r a - v e h i c u l z r  equipment. 

Astronauts  w i l l  perform i n - f l i g h t  experiments on a l l  FY 1966 G e m i n i  
missions.  These experiments have been eva lua ted  t o  d e f i n e  expected t e c h n i c a l  
c o n t r i b u t i o n ,  f e a s i b i l i t y  (from the  s t a n d p o i n t  of i n s t a l l a t i o n  i n  a p a r t i c u l a r  
s p a c e c r a f t ) ,  and c o s t  i n  terms of d o l l a r s  and weight.  The o b j e c t i v e s  2f t h e s e  
experiments a r e  : 

Medical -- experiments w i l l  y i e l d  d a t a  on psychological  and phys io1o;;ical  
r e a c t i o n s  t o  stress, and on man‘s performance c a p a b i l i t i e s  du r ing  spacc: f l i g h t .  
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Enginet.!riiig experiments performed dur ing  FY 1966 w i l l  m e a s u r e  t he  space  
r a d i a t i o n  eiivironment j u s t  o u t s i d e  the  o r b i t i n g  s p a c e c r a f t ,  and ineastire the  
d i r e c t i o n  arid ampli tude of the  E a r t h ' s  magnet ic  f i e l d  r e l a t i v e  t o  the space-  
c r a f t  . 

--.--- Scic!nti E i c :  experiments  w i l l  p rovide  d a t a  i n  a number of € i e l d s ,  i nc lud ing  
e f f e c t s  of we igh t l e s sness  on ce l l  t i s s u e ,  and the  n a t u r e  of in te rp1are ta r :y  
d u s t .  

I n  a d d i t i o n  t o  the  expel-irnents ou t l i ned  above, NASA i s  conducting tech-  
no log ica l  experinients f o r  the  DOD which w i l l  e v a l u a t e  t h e  a s t r o n a u t s  ' a b i  I i t y  
t o  observe o b j e c t s  on Ear th  and i n  o u t e r  space ,  and t o  nav iga te  t h e i r  space-  
c r a f t  during pcr iods  i n  which t h e r e  i s  l i t t l e  ground c o n t r o l .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MAI'JXE'D SPACE FLIGHT APOLL,O PROGRAM 
-_I- 

PROGRAM OEJEC2VES AND JUSTIFICATION : 

The u l t i m a t e  goa l  of t h e  Manned Space F l i g h t  program i s  t o  provide a 
broad n a t i o n a l  c a p a b i l i t y  f o r  manned space e x p l o r a t i o n ,  which wi1 .1  achieve 
and maintain a p o s i t i o n  of l e a d e r s h i p  f o r  t h e  United S t a t e s .  A spec iE ic  
o b j e c t i v e  i n  a c q u i r i n g  t h i s  c a p a b i l i t y  i s  t o  land man on t h e  Moon and r e t u r n  
him s a f e l y  t o  E a r t h  w i t h i n  t h i s  decade. The Apollo Program w i l l  n e e t  t h e  
s p e c i f i c  o b j e c t i v e  as w e l l  as provide a broad base  of operat ional-  c a p a b i l i t y  
i n  manned space f l i g h t  and t h e  a s s o c i a t e d  technology; a va luab le  complex of 
development, manufacturing, t e s t ,  and o p e r a t i o n a l  f a c i l i t i e s ;  and an expe r i -  
ence d Govern men t and indus t r i a1 team. 

To acconipl i s h  the  o b j e c t i v e  of landing a s t r o n a u t s  and t h e i r  s c i e n t i f i c  
equipment on t he  Moon and r e t u r n i n g  them s a f e l y  t o  E a r t h ,  two launch v e h i c l e s  
must be deve1.oped and q u a l i f i e d  f o r  manned f l i g h t .  I n  a d d i t i o n ,  t h e  Apollo 
Program r e q u i r e s  t h e  developme.nt of  a h i g h l y  r e l i a b l e  s p a c e c r a f t ,  capable  
of suppor t ing  t:hree men i n  space f o r  p e r i o d s  up t o  two weeks, docking i n  
space,  landing on t h e  l u n a r  s u r f a c e  and s a f e l y  r e - e n t e r i n g  t h e  E a r t h ' s  
atmosphere. 

The ApcrIlo Program i s  d iv ided  i n t o  unmanned f l i g h t s ,  manned ear t .h  
o r b i t a l  Jili~;htr;, and manned l u n a r  f l i g h t s .  Unmanned Apollo Sa tu rn  IFI t es t  
f l i g h t s  w i l l ,  v e r i f y  t h e  performance o f  t h e  launch v e h i c l e  j. t he  s t r u c t u r a l  
i n t e g r i t y  and c o m p a t i b i l i t y  of t h e  s p a c e c r a f t  and a d a p t e r  i n  r e l a t i o r i  t o  t h e  
launch v e h i c l e ;  t h e  s a t i s f a c t o r y  f i r i n g  and r e s t a r t i n g  o f  t h e  s p a c e c r a f t  
engines  and t h e  s a f e  recovery of t h e  s p a c e c r a f t  command module; and t h e  cap- 
a b i l i t y  of .the guidance and nav iga t ion  system t o  perform r e - e n t r y  a t  e a r t h  
o r b i t a l  :speeds. 

Manned e a r t h  o r b i t a l  f l i g h t s  on t h e  Sa tu rn  I B  w i l l  i nc lude  tes t  of 
t he  command and s e r v i c e  modules and t h e  l u n a r  excur s ion  module. The command 
module w i l l  be manned i n  t h e  long d u r a t i o n  missions l a s t i n g  up t.o 14 days. 
Both crew and equipment w i l l  be exposed t o  t h e  r i g o r s  of space envir 'mment.  
An unmanned l u n a r  excur s ion  module w i l l  be remotely c o n t r o l l e d  and eva lua ted  
f o r  t h e  purpose of  checking o p e r a t i o n  o f  t h e  Lunar Excursion Module (LEM) 
system and Performance of t h e  descen t  and a s c e n t  eng ines  a f t e r  space vacuum 
and temperature exposure.  Rendezvous and docking o f  t h e  commantl and s e r v i c e  
module s p a c e c r a f t  w i th  t h e  unmanned LEM w i l l  be accomplished. [n subsequent 
manned e a r t h  c r b i t a l  t e s t i n g ,  rendezvous and docking o p e r a t i o n s  w i l l  be 
p e r f e c t e d .  The guidance system and rendezvous t r a j e c t o r i e s  w i l l  be  checked; 
docking maneuvers w i l l  be demonstrated; and t h e  necessa ry  ground network 
support  sys t.em w i l l  be v e r i f i e d .  
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The Sa turn  V w i l l  be used i n i t i a l l y  i n  unmanned o r b i t a l  q u a l i f i c 3 t i o n  
Uniranned r e - e n t r y  a t  36,000 fee t  p e r  second w i l l  be demonstrated f l i g h t s .  

t o  v e r i f y  the  command module h e a t  s h i e l d .  

Manned (ear th  o r b i t a l  f l i g h t s ,  on t h e  Sa tu rn  V ,  w i l l  be conducted wi th  
a f u l l y  loadled l u n a r  space v e h i c l e  i n  s imula t ion  of t h e  l u n a r  miss ion .  
A l l  phases  of crew o p e r a t i o n s  and equipment performance w i l l  be v a l i d a t e d .  
Subsequent ly ,  manned luna r  f l i g h t s  and t h e  f i r s t  manned l u n a r  landing  w i l l  
be conducted. 

SUMMARY OF R.E,SOURCES REQUIREMENTS : 

Spacecraf t  ............. $876,575,000 $992,450,000 $1 , L18,840,000 
Sa tu rn  I . . . . . . . . . . . . . . .  187,077,000 55,450,000 4,400,000 
Saturn  I B .  . . . . . . . . . . . . .  146,817,000 261 , 150,000 ?74 , 700,000 
Sa tu rn  V . . . . . . . . . . . . . . .  763,382,000 965,006,000 1,236,500,000 
Engine de%fc!Ic)pment. .... 166,000,000 153,400,000 140,700,000 
Apollo miss ion  suppor t .  __ 133,101,000 179,322,000 - 222,245,000 

Total..  . . .  ..... ....... $2,272,952,00@/ $2,606,778,000 - $2,397,385,000 -- -- 

- a/ 1nc:lucles $72,494,000 of t h e  FY 1965 a p p r o p r i a t i o n  r e l a t e d  to  t h e  
FY 1964 supplemental .  

Dis t r ibu t j .on  of  Propram Amount by I n s t a l l a t i o n :  

John F. Kennedy Space 
Center  ) NASA. ...... 

Manned Spacec ra f t  
C e n t e r . .  ........... 

Marshall. Space F l i g h t  
Cent e I:' ............. 

Goddard :Space F l i g h t  
Cer i  t e  I:'. ............ 

Ames Re:i;earch Center .  
Langley Xe search 

Cent e:::. ............. 
Lewis Re  se.srch Center  
NASA Heiiidquarters.. .. 
We s t e r n  13pI2 r a  t i o n s  

O f  ficci!. . . . . . . . . . . . .  

$49,481,000 

933,486,000 

I ,257,179,000 

206,000 
75,000 

- - -  
2,975,000 

29,293,000 

257,000 

$48,172,000 

1,080,800,000 

1,429,406,000 

2 7 5 , 000 
75,000 

1 , 200 , 000 
600,000 

46,050,000 

200,000 

$68,545,000 

L , 221,s 40,000 

L,651,:~00,000 

!too ,000 
;:oo ) 000 

2,000,000 
:loo ,000 

51 , !~50,000 

:! 50 , 000 
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BASIS OF FUNC REQUIREMENTS: 

Spacec ra f t  

1964 1965 11366 

Command a n d  s e r v i c e  modules.. *$545,874,000 $525,000,000 $550,000,000 
Lunar excu.rsi.on module.. . . . . .  135,000,000 226,000,000 270,000,000 
Guidance arid n a v i g a t i o n . .  . . . .  91,499,000 80,000,000 108,700,000 

and c he c.kou t . . . . . . . . . . . . . . .  60 ,699 ,000 44,400,000 69,300,000 
Spacecraft .  support .  . . . . . . . . . .  43,503,000 117,050,000 - 120,840,000 

I n t e g r a t i o n ,  r e l i a b i l i t y ,  

T o t a l  . . . . . . . . . . . . . . . . . . . . . .  $876,57 5,000 $99 2,450,000 $1,118,840,000 

Through FI! 1963 a t o t a l  of $438.4 m i l l i o n  had been o b l i g a t e d .  

Command and Se rv ice  Modules 

I n  1)ecernber 1961, t he  Space and Information Systems Div i s ion  of t h e  
North American Aviat ion Corporat ion (NAA) w a s  s e l e c t e d  a s  prime c o n t r a c t o r  
t o  des ign ,  develop,  and f a b r i c a t e  t h e  command and s e r v i c e  modules of t h e  
Apollo s p a c e c r a f t .  I n  a d d i t i o n ,  NAA w a s  ass igned r e s p o n s i b i l i t y  f o r  design 
and f a b r i c a t  ion of t h e  spacec ra f t - l aunch  v e h i c l e  a d a p t e r ,  i n t e g r a t i o n  of 
t e s t ,  s c i e n t i f : i c ,  and o t h e r  government fu rn i shed  equipment i n t o  t h e  space- 
c r a f t ,  assern5l:y and tes t  of t he  s p a c e c r a f t ,  and support  of spacecraf t :  p re -  
p a r a t i o n  f o r  f l i g h t  tes ts .  

I n  FY 1.965, t h e  program d e f i n i t i o n  of t h e  d e t a i l e d  des ign  requil-ements 
f o r  t h e  131ock I and t h e  Block I1 command and s e r v i c e  module w i l l  be c:ompleted. 
S ix  developmental s p a c e c r a f t  have been d e l i v e r e d  and t h e  f i n a l  two w:i-ll be 
d e l i v e r e d  i n  F Y  1965 t o  cont inue ground development t es t s  and f l i g h t  tes ts  
on Sa tu rn  I and L i t t l e  J o e  I1 launch v e h i c l e s ,  Two of t h e s e  spacecr i i f t  
w i l l  be used f o r  micrometeoroid experiments on Sa tu rn  I. Two w i l l  be used 
f o r  f l i g h t  a b o r t  systems development on L i t t l e  J o e  I1 a t  White Sands M i s s i l e  
Range, New 'Yexico (WSMR) . The remaining developmental spacecrafIt w i  1 1  augment 
the  ground tes t  program covering tests f o r  f l o t a t i o n  and hand l ing ,  laind and 
water i m p a c t ,  parachute  drop t e s t s ,  dynamic tes ts  and system compati1) i l i ty  
and i n t e g r a t i o n  tests.  

Also i n  FY 1965, t h e  f i r s t  Block I product ion s e r v i c e  modu1.e f o r  ground 
propuls ion t e s t s  w i l l  be d e l i v e r e d .  

During FY 1966, a heavy ground tes t  program w i l l  be i n  p rogres s  on 
d e l i v e r e d  ground-development and Block I product ion s p a c e c r a f t .  Fivie 
a d d i t i o n a l  Elock I product ion s p a c e c r a f t  w i l l  be d e l i v e r e d  i n  FY 1966 t o  
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support  t h i s  ground t e s t  e f f o r t .  They w i l l  be used f o r  pad abort- t es t s  a t  
WSMR, s t r u c t c r e  t e s t s ,  a c o u s t i c  t e s t s ,  s p a c e c r a f t  i n t e g r a t i o n  t e s t i n g ,  and 
ground s imul i . t i od  tes ts  of t h e  temperature  and vacuum c o n d i t i o n s  expected 
i n  space.  
cont inue a t  t h e  White Sands Missile Range (WSMR). 

Extensive t e s t i n g  of t h e  s p a c e c r a f t ' s  p ropu l s ion  system w i l l  

I n  FY 15160, t h e  f i r s t  Block I f l i g h t  s p a c e c r a f t  f o r  t h e  Sa tu rn  I B  
w i l l  be de l ive red  and f l i g h t  t e s t e d .  Th i s  unmanned f l i g h t  t es t  w i l l  y i e l d  
important information on t h e  r e - e n t r y  h e a t  s h i e l d  s t r u c t u r e  of t h e  space- 
c r a f t .  Two a d d i t i o n a l  Block I f l i g h t  s p a c e c r a f t  w i l l  have been completed 
f o r  f u t u r e  scheduled s p a c e c r a f t  development tests on t h e  Sa tu rn  I B .  By the  
end o f  Fk' 1966 t.he remaining Block I f l i g h t  s p a c e c r a f t  w i l l  be i n  v a r i o u s  
s t a g e s  of: manufacturing. 

During IT 1966, manufacture of t h e  Block I1 s p a c e c r a f t  w i l l  be 
i n i t i a t e d .  These a r e  the  s p a c e c r a f t  t h a t  w i l l  be used f o r  rendezvous 
missions on :Saturn I B  and f o r  l u n a r  mission s imula t ions  arid l u n a r  missions 
on Sa tu rn  V.. 

Lunar Excursion Module 

Lunar c s u r s i o n  module (LEM) development w a s  s t a r t e d  by the Grurunan A i r -  
c r a f t  Enginlriering Corporation (GAEC) i n  December 1962. During FY 19ri4, t h e  pre-  
l imina ry  design e f f o r t  w a s  completed. 
crew v i s i b i l - i t y  and m o b i l i t y ,  and cockp i t  and equipment arrangements ,  Con- 
f i g u r a t i o n s  f o r  t he  landing g e a r ,  p r o p e l l a n t  t a n k s ,  f r o n t  f a c e ,  docking, 
and electr i l . :a l  power s y s t e m  were s e l e c t e d .  S i n g l e  c e l l  development : e s t ing  
was s t a r t e d  on the  L E M  f u e l  c e l l  design and descen t  engine f i r i n g s  w e r e  
accomplished. By the  end of t h e  y e a r ,  fou r  heavy-weight p ropu l s ion  r i g s  
were d e l i v e r e d  f o r  use i n  t h e  t e s t  program. 

Mockup reviews were he ld  t o  determine 

During FY 1965, t h e  program i s  undergoing a sha rp  bu i ld -up  i n  dzvelop- 
ment tes t  a c t i v i t y .  The LEM c o n f i g u r a t i o n  w a s  e s s e n t i a l l y  f rozen fol lowing 
a NASA/GAEC review of a hard metal mockup. Major subsystems cornponelits 
are under development. 

A LEM t e s t  a r t i c l e  (LTA) w i l l  be d e l i v e r e d  t o  Marshal l  Space F l i g h t  
Center  f o r  v i b r a t i o n  tes ts  wi th  a Sa tu rn  t e s t  v e h i c l e ,  A second L E M  t e s t  
a r t i c l e  w i l l  b e  d e l i v e r e d  t o  North American Av ia t ion  f o r  e l e c t r o n i c  systems 
i n t e g r a t i o n .  By t h e  end of t he  y e a r ,  f a b r i c a t i o n  w i l l  have s t a r t e d  on fou r  
a d d i t i o n a l  t.es8t a r t i c l e s  and t h e  f i r s t  LEM f l i g h t  v e h i c l e .  

During, FE' 1966, design and eng inee r ing  and component development tests 
w i l l  be completed and t h e  q u a l i f i c a t i o n  tes t  program on p ro to type  f l i g h t  
hardware w i l . 1  be s t a r t e d .  Dynamic tests w i l l  con t inue  a t  Marshal l  Space 
F l i g h t  Center  on t h e  LEM/Saturn V c o n f i g u r a t i o n ,  u s i n g  t h e  LTA veh ic l e  
d e l i v e r e d  during FY 1965. Two a d d i t i o n a l  LTA v e h i c l e s  w i . l l  be d e l i v e r e d  



for the test program: 
adapter; and once for vehicle static and dynamic structural testing. The 
remaining three LTA vehicles will complete manufacturing and will entcx 
installation and checkout, Manufacturing will continue on the first JAM 
vehicle for orbital flight. FLve additional flight vehicles will. be in pro- 
duct ion. 

one for static structural tests with the LEM/S-IVB 

Guidance and Navigation 

The Apollo guidance and navigation system will determine the position, 
velocity, and trajectory of the spacecraft and control the spacecraft's 
engines and re-entry lift for the precise maneuvers necessary during 311 
phases of flight. 

The Instrumentation Laboratory of the Massachusetts Institute of 
Technology is. responsible for system development, fabrication of initial 
prototypes, and. technical assistance to NASA in the direction of the 
industrial manuif acture of product ion sys tems . 

In preparation for the transition from the developmental phase to the 
production phase, a realignment of the guidance and navigation contractors 
has been accomplished during FY 1965. This contractor realignment assigns 
the NASA prime contract effort to AC Spark Plug and subcontract tasks to 
the Raytheori Company and the Kollsman Instrument Company. This team of 
production cmntractors will provide essentially identical guidance and 
navigation equipment for both the command module and the lunar excurs ion 
module. 

Duri-ng PY 1964, subcomponents of the command module guidance ancl 
navigation c;:yslsem were extensively tested. Five of the functional guidance 
and navigation systems were completed and underwent a variety of mechanical, 
electrical, thermal, and vibration tests. 

In EY :L'?65, qualification and reliability testing of Block I Guidance 
and Navigat:im (G&N) hardware for the command module was continued. Eight 
command module Block I G&N systems, including two flight-qualified systems, 
will be delivered in support of the ground and flight testing program. 
During FY 1965, design of the Block I1 guidance and navigation systerii was 
established, a feature of which was the integration of the guidance iind 
navigation system with the spacecraft's stabilization and control system. 
This integration provided for two independent guidance, navigation and con- 
trol systems, primary and back up, with an over-all systems weight siaving 
of almost 100 pounds. In addition, development of command module Block I1 
and L E M  equipment will be continued, and construction of experimental and 
developmental models will be started. 
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During I T  1966, ten flight-qualified command module Block I, and five 
command Nodu1.e Block 11 G&N systems, are to be delivered for Apollo ?,round 
and flight t:est: program. Eight developmental and functional guidance and 
navigation systems will be delivered in FY 1966 in support of L E M  grciund 
and flight t:esl: programs. 

Integration, Reliability and Checkout 

The Aut:.c>miatic Checkout Equipment (ACE) for the Apollo Spacecraft is 
being designed, developed, produced, installed, and operated by General 
Electric :I:n addition, equipment contracts have been negotiated witki the 
Control Ilatii Corporation and Kadiation, Inc., in support of the General 
Electric contract. 

The basic design of ACE ground stations was completed in J?Y 19611. 
Two station.!; are operational at North American Aviation's Downey Plant, 
California. In FY 1965, three additional ground stations will be opc!r- 
ational. In F Y  1966, five additional ACE ground stations will become 
operational <, 

In addition to the ACE hardware mission, the General Electric Company 
is responsible for the engineering support to Manned Spacecraft Center 
in the areas of ground support equipment; test programs; reliability and 
quality ,assiirance; documentation; simulation and training programs; 
mission planning and analysis; and interface control. 

FY 1966 plans include a continuation of the same tasks and emph,nsize 
Reliability and Quality Assurance coverage, including trend analysis of 
failure reports. 

Spacecraft Support 

Apollo Spacecraft support activities include the requirements f3r 
Little Joe I 1  launch vehicles, testing support, logistic support, experi- 
ments, space medicine, and instrumentation and scientific equipment. 

The Corivatir Division of General Dynamics was selected in May 1962 to 
design, develop and fabricate six Little Joe I1 launch vehicles. Sub- 
sequently, t.wa vehicles were added to the contract. Seven of the vehicles 
have been delivered as of October 1964 and the remaining vehicle is scheduled 
for delivexy during the third quarter of FY 1965. The Little Joe I1 is used 
to obtain necessary flight test data on the spacecraft abort and propulsion 
systems. E'uncls in FY 1966 will be used to support the test operaticns at 
White Sands Missile Range. 
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I n  t h e  t e s t i n g  support  a r e a ,  funds are requ i r ed  t o  conduct t h e  d i r e c t  
t e s t  and e v a l u a t i o n  programs a t  Manned Spacec ra f t  Center  f a c i l i t i e s ,  Houston, 
and o t h e r  government t e s t i n g  l a b o r a t o r i e s .  These tests are an  i n t e g r a l  
p a r t  of s p a c e c r a f t  development. For  example, t h e  Arnold Engineer ing Develop- 
ment Center  suppor t s  t h e  t e s t i n g  of t h e  LEM Propuls ion  System, React ion 
Cont ro l  System, and a s c e n t  and descent  engines .  T e s t i n g  suppor t  inc ludes  
t h e  procureinent of Government fu rn i shed  equipment, t e s t i n g  hardware (and 
s u p p l i e s ,  guidance,  nav iga t ion  and c o n t r o l  equipment, and related s t u d i e s  
and ana lyses .  

Included i n  l o g i s t i c  suppor t  a r e  c o s t s  of t r a n s p o r t a t i o n  of s p a c e c r a f t  
between I n s t a l l a t i o n s ,  reimbursement t o  t h e  Department of Defense f o r  i n -  
spec t ion  servi .ces ,  procurement of  f u e l s  and p r o p e l l a n t s  f o r  u s e  a t  W h i t e  
Sands M i s s i l e  Range, Manned Spacec ra f t  Cen te r ,  Kennedy Space Center ,  Arnold 
Engineer ing Development Center  and a t  c o n t r a c t o r  sites. 

The Apo11.o Experiments program w a s  i n i t i a t e d  , i n  late FY 1964. M 1965 
r e p r e s e n t s  t h e  f i r s t  f u l l  yea r  of o p e r a t i o n  and t h e  funds suppor t  t h e  c o s t  
of program o r g a n i z a t i o n  and i n i t i a t i o n  of work on t h e  f i r s t  of  t h e  Atpollo 
f l i g h t s  t o  c a r r y  experiments  . 

FY 196lj Apollo Program funds a r e  a l s o  planned f o r  e .periment deivelopment, 
procurement: of f l i g h t  hardware, i n t e g r a t i o n ,  and o p e r a t i o n  of medicail and 
engineer ing  e a r t h  o r b i t a l  experiments ,  and i n t e g r a t i o n  and o p e r a t i o n  of s c i e n -  
t i f i c  and l:csclinological e a r t h  o r b i t a l  experiments.  Apollo Program t l f f o r t  i n  
t h e  planning and i n t e g r a t i o n  of l u n a r  experiments  i n t o  t h e  space v e h i c l e s  w i l l  
be i n i t i a t e d .  

Major e f f o r t  i n  t h e  space medicine area i n  FY 1966 w i l l  be devoted 
t o  t h e  des ign  and development o f  i n - f l i g h t  medical experiments  f r r  Apollo.  
These experiments  w i l l  be p r i m a r i l y  designed t o  measure man's resporise t o  
t h e  space : f l igh t  environment,  measuring t h e  s u b t l e  medical changes.  Should 
cond i t ions  d i c t a t e  t h e s e  d a t a  w i l l  be  u t i l i z e d  t o  develop a p p r o p r i a t e  f l igh t :  
systems f o r  t h e  Long d u r a t i o n  Apollo f l i g h t s .  

Other  arleas of  biomedical  i n t e r e s t  i n  Apollo inc lude  c a r d i o v a s c u l a r  
system s t u d i e s ,  crew performance and rad iobio logy .  I n  t h e  las t  area, 
s t u d i e s  w i l l  b e  d i r e c t e d  toward a method f o r  more p r e c i s e  d e f i n i t i o n  of t h e  
r a d i a t i o n  exposure l i m i t s  f o r  v a r i o u s  Apollo f l i g h t s .  Under c a r d i o v a s c u l a r  
systems,  s t u d i e s  w i l l  be made of  t h e  e f f e c t i v e n e s s  of  weight1essnes:s counter -  
measures i n  we igh t l e s sness  s imula t ion .  C r e w  performance w i l l  i nc lude  X-ray 
s t u d i e s  o f  limb movements o f  t h e  Apollo s u i t  and, t h e  e s t ab l i shmen t  of  base-  
l i n e  phys io log ica l  data f o r  i n - f l i g h t  monitor ing purposes .  

Funds reques ted  €o r  in s t rumen ta t ion  and s c i e n t i f i c  equipment w i l l  be 
used t o  develop and procure t h e  s p e c i a l i z e d  f l i g h t  r e sea rch  and test  
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i n s t rumen ta t ion  equipment r e q u i r e d  du r ing  t h e  s p a c e c r a f t  developmental f l i g h t  
t e s t i n g .  Typical  i n s t r u m e n t a t i o n  i n c l u d e s  s i g n a l  c o n d i t i o n e r s ,  s e n s o r s ,  
t r a n s d u c e r s ,  t e l eme t ry ,  t r a n s m i t t e r s ,  t r a n s m i t t i n g  antennas,  and ground 
support  equipment. S c i e n t i f i c  equipment i n c l u d e s  s p e c i a l  cameras, m,sgnetorn- 
e t e r s ,  seismographs, and r a d i a t i o n  measuring devices .  

During FE’ 1965, emphasis w a s  on t h e  des ign ,  procurement, f a b r i c a t i o n  
tes t  and q u a l i f i c a t i o n  of i n s t rumen ta t ion  needed f o r  n i n e  Apollo s p a c e c r a f t  
t e s t s  and f i v e  LEM v e h i c l e  tests.  D e l i v e r i e s  of i n s t rumen ta t ion  hardware 
Jere made tcb North American Av ia t ion  and G r u m m a n  A i r c r a f t  f o r  i n s t a l l a t i o n  
and checkout. i n  developmental s p a c e c r a f t .  FY 1966 funds w i l l  be employed 
t o  continue t h e  des ign ,  procurement, f a b r i c a t i o n  and t e s t i n g  o f  f l i g h t  
R&D instruntent.ation. Th i s  i n s t rumen ta t ion  i s  scheduled f o r  fou r  major 
l u n a r  excursicm module t es t s .  

Sa tu rn  I 

19 64 1965 - 1966 

S - I  s t a g e  ........................ $59,774,000 $9,300,000 $700,000 
S-IV s;taf;r?. ...................... 82,624,000 19,500,000 1,500,000 --- Vehicle  j.nst:rument u n i t . .  ........ 3,004,000 1,900,000 
Ground support  e quipmen t ......... 3,527,000 1,000,000 
H - 1  engine procurement. .......... 3,141,000 
RL-10 engine procurement.. ....... 3,700,000 

--- 
- - -  --- 
--- --- 

Vehicle  m p p o r t  .................. 25.307.000 23,750,000 2 ,200 ,000  

T o t a l . ,  ......................... $187,077,000 $55,450,000 $4,400,000 

Through I’Y 1963 a t o t a l  of $547.2 m i l l i o n  had been o b l i g a t e d .  

The: Sei;urn program has  been marked by a series of s u c c e s s f u l  launches.  
The Block  :I: phase of t h e  program, which provided f o r  f l i g h t  t es t s  of t h e  
f i r s t  s t a g e  c o n f i g u r a t i o n ,  w a s  completed i n  FY 1964 wi th  t h e  f o u r t h  success -  
f u l  f l i g h t .  Two Block I1 v e h i c l e s ,  composed of l i v e  f i r s t  and second s t a g e s ,  
w e r e  succe:; s f u l l y  launched du r ing  FY 1964. Another s u c c e s s f u l  Block I1 launch 
w a s  conducted last  September and t h e  las t  t h r e e  f l i g h t s  are scheduled during; 
FY 1965 and FI 1966. These las t  t h r e e  f l i g h t s ,  which w i l l  p l a c e  m i o r m e t e o r o i d  
d e t e c t i c v  cv~stems i n t o  o r b i t ,  w i l l  complete t h e  Sa tu rn  I series of launches.  

The Sai:ui:n I program has made a s i g n i f i c a n t  c o n t r i b u t i o n  t o  thc! develop- 
The ment of latrrich v e h i c l e s  w i th  s u b s t a n t i a l l y  inc reased  payload c a p a b i l i t y .  

f i r s t  st:age:j o f  t h e  Sa tu rn  I and I B  v e h i c l e s  have similar b a s i c  s t r u c t u r a l  
conf igul:ation:j and p ropu l s ion  systems. 

The fL:est s t a g e ,  S - I ,  was developed and produced by t h e  Marshal l  Space 
F l i g h t  Center  and the  Chrys l e r  Corporat ion.  The second s t a g e ,  S-IV:, was 
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developed and produced by t h e  Douglas A i r c r a f t  Company. 
D iv i s ion  of North American Av ia t ion  and P r a t t  & Whitney A i r c r a f t  developed 
and produced t h e  H - 1  and RL-10 eng ines ,  r e s p e c t i v e l y ,  f o r  t h e  f i r s t  a,nd ' 
second stage:;. 
FY 1966 fund:; provide f o r  eng inee r ing  services, materials, p r o p e l l a n t s ,  
launch pad r e fu rb i shmen t ,  d a t a  r e d u c t i o n ,  p o s t  f l i g h t  a n a l y s i s ,  and com- 
p l e t i o n  of f: inal  r e p o r t s .  

The Rocketdyne 

Through FY 1963 a total  of $547.2 m i l l i o n  had been oblligated. 

Sa tu rn  I B  

1964 

S-IB st:age.. .................... $49,106,000 
S-IVB stagy?. .................... 32,743,000 
Vehicle  instrument  u n i t . .  ....... 12,985,000 
Ground suppo;ct equipment. ....... 23,622,000 
H - 1  engine procurement. ......... 6 , 548,000 
J - 2 engine procurement. ......... 6,360,000 
Vehicle  support .  ................ 15,453,000 
Sa tu rn  IB/Centaur design 

s t u d i e s . . . . . . . . . . . . . .  ......... --- 
T o t a l . . , . . . .  .................. $146,817,000 

1966 -- 1965 

$67,600,000 $75 ,C'OO ,000 
47,000,000 73,~100,000 
40,000,000 39,S~OO,OOO 
36 , 700,000 9 ,~00,000 
12,400,000 9 ,  i o 0  ,000 
11,400,000 14,OOO ,000 
41,050,000 47,800,000 

5,000,000 - 5,000,000 

$261,150,000 $274,700,000 

Through Fr' 1963 a t o t a l  of $22.0 m i l l i o n  had been o b l i g a t e d .  

The two-stage Sa tu rn  I B  i s  e s s e n t i a l l y  an  up ra t ed  v e r s i o n  o f  t h e  h i g h l y  
s u c c e s s f u l  Sa tu rn  I. The Sa tu rn  I B  i s  r equ i r ed  as a test v e h i c l e  f o r  S a t u r n  
V components, f o r  b a s i c  development o f  t h e  S-IVB s t a g e  which w i l l  be t h e  
t h i r d  s t a g e  Df Sa tu rn  V ,  and t o  provide t h e  c a p a b i l i t y  f o r  ea r th -o rb : . t a l  
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 .  The f i r s t  two launches w i l l  t a k e  p l ace  
du r ing  Fl 1'366. The f i r s t  s t a g e ,  t h e  S-IB, i s  a modified v e r s i o n  o f  t he  
f i r s t  s t a g e  3f t h e  Sa tu rn  I ,  and i s  being developed by t h e  Chrys l e r  
Corporation, 'The S-IB w i l l  be powered by an up ra t ed  set o f  e i g h t  H-1. eng ines ,  
produced by the  Rocketdyne Div i s ion  of North American Av ia t ion ,  and capable  
of developiiig approximately 1 . 6  m i l l i o n  pounds of  t h r u s t .  The POugliLS A i r -  
c r a f t  Company i s  developing t h e  second s t a g e ,  t he  S - I O .  T h i s  s t a g e  is 
similar in  1,)asic des ign  t o  t h e  S-IV s t a g e  of t h e  Sa tu rn  I,  wi th  incritased 
p r o p e l l a n t  (capaci ty  and replacement o f  t h e  c l u s t e r  of s i x  RL-10 eng ines  
with a s i n g l e  J - 2  eng ine ,  produced by Rocketdyne. Payload c a p a b i l i t : ?  f o r  
t h e  f i r s t  f i v e  Sa tu rn  I B  f l i g h t  v e h i c l e s  w i l l  be  about 32,000 pounds,  
while  t h e  payload c a p a b i l i t y  f o r  a l l  remaining Sa tu rn  I B  v e h i c l e s  w i  -1 
be approximately 35,000 pounds. 

S-IB Stage 

Development o f  t h e  S-IB Stage w a s  s t a r t e d  i n  E'Y 1963. FY 1.964 develop- 
ment had progressed t o  t h e  p o i n t  where two f l i g h t  s t a g e s  were i n  maniifacturirtg 
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and long l e a d - t i m e  hardware f o r  two a d d i t i o n a l  f l i g h t  s t a g e s  w a s  procured. 
During FY 1965, t h e  f i r s t  two f l i g h t  s t a g e s  w i l l  be s t a t i c  t e s t e d ;  f a b r i -  
c a t i o n  and assembly of t h e  t h i r d  f l i g h t  s t a g e  w i l l  be completed; and 
assembly of t h e  f o u r t h  f l i g h t  s t a g e  w i l l  begin.  I n  a d d i t i o n ,  p a r t s  i p a l i -  

f i c a t i o n  t e s t i n g  t o  a s s u r e  systems r e l i a b i l i t y  w i l l  be cont inued and long 
lead-tim'e hardware f o r  f i v e  a d d i t i o n a l  f l i g h t  s t a g e s  w i l l  be procured. 

Major e f f o r t  i n  FY 1966 w i l l  be cen te red  on ground and f l i g h t  t z s t i n g .  
During FY 1'366, t h e  f i r s t  two f l i g h t  s t a g e s  w i l l  be launched; two add i -  
t i o n a l  f l i g h t  s t a g 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 ,  assernbLy and 
checkout w i l l  be completed on the f i f t h  and s i x t h  f l i g h t  s t a g e s .  By t h e  
end of t h e  f ' i s c a l  y e a r ,  checkout o p e r a t i o n s  f o r  t h e  seventh f l i g h t  s t a g e  and 
assembly opesrations on t h e  e i g h t h  f l i g h t  s t a g e  w i l l  begin.  E f f o r t  on t h e  
remaining f l i g h t  s t a g e s  w i l l  be i n i t i a t e d  by t h e  end of t h e  f i s c a l  yea r .  
FY 1966 funds w i l l  a l s o  be u t i l i z e d  t o  support  launch a c t i v i t y  at Kennedy 
Space Cente I - .  

S-IVB Stage 

Developmc!ntal e f f o r t  f o r  t h e  S-IVB Stage i s  being funded i n  the Sa tu rn  
V p r o j e c t .  Funds requested f o r  t h e  S-IVB Stage inc lude  t h e  eng inee r ing  
des ign  effcrr t  and mod i f i ca t ions  r e q u i r e d  t o  adapt t h e  s t a g e  f o r  use i n  t h e  
Sa tu rn  1:B; t he  a c t u a l  hardware used i n  t h e  p r o j e c t ;  and t h e  c o s t  o f  a c c e l e r -  
a t i n g  devel.opment t o  make t h e  s t a g e  a v a i l a b l e  f o r  t h e  Sa tu rn  I B  f l i g , h t  
schedule .  :3ai:tleship t e s t i n g  began i n  t h e  las t  p a r t  of FY 1964. F a b r i c a t i o n  
of s t a g e s  f o r  t h e  dynamic, s t r u c t u r a l ,  and f a c i l i t y  checkout ground tests 
and producl:io~i of t h e  f i r s t  t h r e e  f l i g h t  s t a g e s  w e r e  a l s o  under way. The 
f a b r i c a t i o n ,  .assembly and checkout o f  t h e  remaining ground tes t  s ta ( ;es  w i l l  
be comp:Letci!d i n  FY 1965. I n  a d d i t i o n ,  f a b r i c a t i o n ,  assembly, and checkout 
of t h e  Eirr;t and second f l i g h t  s t a g e s  w i l l  be completed and f a b r i c a t i o n  and 
assembly of t'ne t h i r d  and f o u r t h  f l i g h t  a r t i c l e s  w i l l  be i n  p rocess  
ment of long lead-t ime i t e m s  f o r  s i x  a d d i t i o n a l  f l i g h t  s t a g e s  w i l l  a l s o  be 
i n i t i a t e d  during t h i s  f i s c a l  yea r .  

Procuire- 

FY 1966 a c t i v i t y  w i l l  be h i g h l i g h t e d  by launch of t h e  f i r s t  two f l i g h t  
s t a g e s ,  d e l i v e r y  o f  two a d d i t i o n a l  f l i g h t  s t a g e s  t o  t h e  Kennedy Spa1:e Cen te r ,  
and f a b r i c a t i o n ,  assembly, and checkout o f  t h e  f i f t h  f l i g h t  s t a g e .  I n  
a d d i t i o n ,  f a b r i c a t i o n  and assembly of t h e  s i x t h  f l i g h t  s t a g e  w i l l  biz com- 
p l e t e d  and checkout w i l l  be under way. During FY 1966 t h e  seventh f l i g h t  
s t a g e  w i l l  be ready f o r  checkout and t h e  e i g h t h  and n i n t h  f l i g h t  s t a g e s  
w i l l  be i n  assembly. E f f o r t  on t h e  remaining t h r e e  f l i g h t  s t a g e s  w i l l  
be i n i t i a t e d .  N 1966 funds w i l l  a l s o  be used f o r  c o n t r a c t o r  pe r soane l  and 
s p a r e  p a r t s  to support  launch a c t i v i t y  a t  Kennedy Space Center and f o r  sup- 
po r t  of s t a g e  t e s t i n g  a t  Sacramento, Ca l i fo rn ia .  
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Vehicle  Instrument  Unit  

The instrument  u n i t  c o n t a i n s  t h e  primary guidance, c o n t r o l  telem- 
The Sa tu rn  I B  instrument  e t r y ,  and measuring systems f o r  t h e  v e h i c l e .  

u n i t  has  the same l ayou t  and components as t h e  Sa tu rn  V instrument  u n i t .  
FY 1964 funds provided f o r  con t inu ing  des ign  and development o f  Sa tu rn  I B  
p e c u l i a r  equipment and procurement of long lead-t ime i t e m s  f o r  t h e  f i r s t  
t h r e e  Sa tu rn  I E i  u n i t s .  During FY 1965, t h e  f i r s t  f l i g h t  u n i t  w i l l  be 
completed and assembled and f a b r i c a t i o n  of t h e  second and t h i r d  f l i g h t  
u n i t s  w i l l  lx: under way. I n  a d d i t i o n ,  long lead-t ime procurenient w i l l  
begin f o r  fou r  a d d i t i o n a l  f l i g h t  u n i t s .  During FY 1966, two instrument  
u n i t s  w i l l  t i c !  used on Sa tu rn  I B  f l i g h t s .  Two more f l i g h t  u n i t s  w i l l  be 
completedl and d e l i v e r e d  t o  Kennedy Space Center  and t h e  f i f t h  u n i t  w i l l  be 
i n  checkout.  E:fforts w i l l  con t inue  on t h e  s i x t h  f l i g h t  u n i t  i n  the area of 
fabr icatLon and assembly, wh i l e  t h e  seventh f l i g h t  u n i t  w i l l  be i n  t h e  
f ab r i ca t i . on  s t a g e .  

Ground Support Equipment 

Based c i t i  2% d e c i s i o n  reached i n  March 1963, an automatic  checkout 
system is  being provided f o r  t h e  Sa tu rn  I B  as a t e s t  u n i t  f o r  Sa tu rn  V 
checkout procedures.  FY 1963 funding i n i t i a t e d  development of a checkout 
prototype (bl:eiadboard). During FY 1964, t h e  des ign  e f f o r t  w a s  intenc i f i e d  
and procurenient w a s  i n i t i a t e d .  Add i t iona l  eng inee r ing  development anc 
component: test: ing f o r  automatic  checkout and a s s o c i a t e d  equipment i s  being 
accomplished during FY 1965. I n  a d d i t i o n ,  e l e c t r o n i c  components f o r  t h e  
breadboard f o r  Launch Complexes 34 and 3 7 B  a t  t h e  Kennedy Space Center  a r e  
being del.ivt:.’ced and procurement o f  t h e  instrument  u n i t  checkout s t a t i o n  
w i l l  be c:ompLel:ed. O u t f i t t i n g  of t h e  w e s t  s i d e  o f  t h e  s t a t i c  t e s t  s t and  
a t  Marshall  Space F l i g h t  Center  w i l l  a l s o  be completed. 

During :?Y 1966, t h e  Mechanical Support Equipment (MSE) and E l e c t r i c a l  
Suppdrt I1qu:i.pment (ESE) w i l l  be fu rn i shed  f o r  Launch Complex 37B. Atldi- 
t i o n a l  e n g i w e r i n g  development and automatic  checkout systems t e s t  u n i t s  
f o r  comp:tetc automation w i l l  be cont inued f o r  both t h e  prototype and t h e  
launch compI.2xes. Engineering e f f o r t  w i l l  be provided throughout FY 1966 
by the  Gt2ne:ral E l e c t r i c  Corporat ion on t h e  ESE and t h e  Chrys l e r  Corporation/ 
Space D i T 7 i s i . m  on the MSE. 

H - 1  Engine Procurement 

FY .L964 funding provided f o r  d e l i v e r y  of twelve eng ines  and f o r  procure-  
ment of long lead-time hardware f o r  d e l i v e r i e s  i n  FY 1965. 
gram included 42 engines  t o  be d e l i v e r e d ,  and procurement of long le, id-t ime 
hardware f o r  engines  t o  be d e l i v e r e d  i n  FY 1966. FY 1966 funding covers  
d e l i v e r y  of 38 engines and procurement of long lead-t ime hardware f o r  
engines t o  be d e l i v e r e d  i n  FY 1967. Estimates f o r  a l l  f i s c a l  yea r s  i i c l u d e  
s p a r e s ,  support  hardware and s e r v i c e s ,  as  w e l l  as p r o p e l l a n t s  f o r  ac -ep tance  
t e s t i n g .  

The FY 1065 pro- 

RD 2-11 



5-2  Engine Procurement 

FY 1964 funding provided f o r  procurement o f  long-lead hardware f o r  
d e l i v e r i e s  i n  FY 1965. FY 1965 funds cover  e i g h t  engines  t o  be d e l i v e r e d  
i n  FY 1965 arid procurement of  long lead-t ime hardware f o r  engines  t o  ,e d e l i v -  
e r ed  i n  FY 1966. FY 1966 funding covers  seven engines  t o  be d e l i v e r e j ,  and 
procuremeizt 1.1f long lead-t ime hardware f o r  engines  t o  be de l ive red  i n  FY 1967. 
Es t imates  f o r  a l l  f i s c a l  yea r s  i nc lude  s p a r e s ,  suppor t  hardware and s e r v i c e s ,  
as wel l  as p r o p e l l a n t s  f o r  acceptance t e s t i n g .  

.Vehicle Support  

Vehicle  support  i nc ludes  funds necessary  t o  provide s t u d i e s ,  s e r - r i ce s  
o r  equipment t h a t  are common t o  more than  one s t a g e  o r  system of t h e  Yrehicle. 
FY 1966 funding provides  f o r  engineer ing  s e r v i c e s ;  t o o l i n g  and s p e c i a l  t es t  
equipment; wind t u n n e l ,  dynamics and r e l i a b i l i t y  tes ts ;  and f a b r i c a t i o n  
s e r v i c e s .  T':ie FY 1966 r eques t  w i l l  a l s o  fund communications, t r a n s p o r t a t i o n ,  
l o g i s t i c  ,support ,  p r o p e l l a n t s ,  expendable s u p p l i e s ,  equipment, and laiinch 
pad refurbis . iment .  Spec ia l  s t u d i e s  w i l l  be supported i n  a r e a s  such a ;  
component f a i l u r e  a n a l y s i s ,  Sa tu rn  guidance equa t ion  development, pos l -  ' 
f l i g h t  e v a l u a t i o n  procedures ,  and s t a g e  and payload sepa ra t ion .  Addi - 
t i o n a l  ground t e l eme t ry  equipment,  i n s t rumen ta t ion ,  t e l eme t ry  and GSE 
mating eqiiipinent w i l l  a l s o  be procured.  I n  a d d i t i o n ,  FY 1966 funds w i l l  pro- 
v i d e  f o r  'contract  a d m i n i s t r a t i o n ,  a u d i t ,  q u a l i t y  assurance  and inspec  t i on  
s e r v i c e s  performed by o t h e r  Government agencies .  

Sa tu rn  IB/Centaur Design S t u d i e s  

The in t i ?g ra t ion  of t h e  Centaur  s t a g e  i n t o  t h e  Sa turn  I B  launch 
v e h i c l e  w i l l  provide an Earth- lunar  t r a n s f e r  c a p a b i l i t y  o f  12,000 t o  
14,000 pound!; and a Mars o r  Venus t r a j e c t o r y  payload c a p a b i l i t y  o f  ap l rox-  
imate ly  9,500 pounds t h a t  w i l l  s e rve  a v a r i e t y  of  purposes ,  such as h ighly-  
e c c e n t r i c ,  mul t ip le - launch  o r b i t i n g  geophysical  o b s e r v a t o r i e s ,  aclvanc1.d 
t echno log ica l  s a t e l l i t e s ,  and lunar  and p l a n e t a r y  missions.  F i s c a l  yea r s  
1965 and 1966 funds w i l l  be used f o r  des ign  s t u d i e s  and suppor t ing  p l m s  
f o r  use  i n  i n i t i a t i n g  t h e  hardware development involved i n  t h e  subseqlrent 
t e s t  and product ion e f f o r t .  
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Sa tu rn  V 

S-IC s t a g e . .  ................. 
S - I 1  st:age.. ................ 
S - I V B  s t a g e .  ................. 
Vehicle instrument  

u n i t . . . .  ................... 
Ground support  

e qu i pmenir .................. 
F-1 engine procurement.. .... 
J - 2 engine pirocurement ...... 
Vehicle  support  ............. 

19 64 

$256,816,000 
165,189,000 
135,730,000 

54,522,000 

16,281,000 
41,000,000 
29,150,000 
64.694 -000 

1965 

$235,356,000 
174,606,000 
141,600,000 

81,000,000 

62,716,000 
68,100,000 
57,965,000 

143,663,000 

19$6 

$27 3, X:10,000 
23 7,X:10,000 
1 7  7,151 5,000 

84 ,243 ,000 

87,6; 7,000 

87,800,000 
- 18 9,785,000 

99,000,000 

Total.. ................... :. $965,006,000 $l,236,5OO ,000 

Through F11 1963 a t o t a l  of $400.2 m i l l i o n  had been o b l i g a t e d .  

The Sa1:iirn V i s  a t h r e e - s t a g e  launch v e h i c l e  w i th  t h e  c a p a b i l i t y  of 
p l a c i n g  a payload of approximately 280,000 pounds i n t o  low e a r t h  orb1.t and 
a payload of approximately 95,000 pounds i n t o  a t r a n s l u n a r  t r a j e c t o r y .  

The Sati irn V P r o j e c t  w a s  approved i n  January 1962, fol lowing an  ex- 
t e n s i v e  series of s t u d i e s  on v e h i c l e  c o n f i g u r a t i o n s  f o r  t h e  manned li inar 
landing program. The Boeing Company, Aerospace Div i s ion ,  w a s  s e l e c t e d  
as t h e  c o n t i : ~ ~ c t o r  f o r  t h e  f i r s t  s t a g e  (S-IC); North American Aviatiori  
I n c . ,  Space and Information Systems Div i s ion  (S&ID), f o r  t h e  second s t a g e  
(S-11) ; DougLa:; A i r c r a f t  Company, Missiles and Space Div i s ion ,  f o r  tlie 
t h i r d  s t a g e  (S-IVB); and I n t e r n a t i o n a l  Business  Machines, Fede ra l  Systems 
Divis ion, ,  f o r  ithe Instrument  Un i t .  The F-1 Engine used on S-IC Stage and 
5-2 Engine w3ed on S - I 1  and S-IVB S tages  are being developed and mami- 
f a c t u r e d  by North American Av ia t ion  I n c . ,  Rocketdyne Div i s ion .  Work with 
North American w a s  i n i t i a t e d  i n  October 1961, with Douglas i n  Decembor 
1961, with I3oeing i n  February 1962 and wi th  IBM i n  May 1963. 
and 5 - 2  ESngi~~es are provided t o  t h e  s t a g e  c o n t r a c t o r s  as government 
fu rn i shed  equipment. 

The  F-;. 

S-IC Stage 

The Marshall  Space F l i g h t  Cen te r ,  w i th  Boeing's a s s i s t a n c e ,  w i l ; .  
assemble t h e  f i r s t  ground tes t  s t a g e  and t h e  f i r s t  two f l i g h t  s t a g e s  a t  
Huntsvil l le,  Alabama. 

During :?Y 1962 and con t inu ing  i n t o  FY 1963, major e f f o r t  w a s  plitced 
on des ign ,  I k c i l i t y  p l ann ing ,  r e s e a r c h  s t u d i e s  and a c q u i s i t i o n  of t o o l i n g  
and tes t  equipment. Component t e s t i n g  w a s  s t a r t e d  i n  FY 1963 and f a h r i -  
c a t i o n  w a s  . i n i t i a t e d  on the  f i r s t  ground tes t  s t a g e s .  FY 1964 activ:i.ty 
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inc luded  the  start  o f  assembly o f  t h e  All-Systems S tage ,  S t r u c t u r a l  ' l e s t  
S t age ,  arid D~mamic Tes t  S t age  and t h e  i n i t i a t i o n  of  h o t  f i r i n g  p ropu l s ion  
system t e s t s  wi th  t h e  F-1 Engine.  I n  FY 1965, t h e  assembly of  a l l  gIound 
t e s t  s t a g e s  :is w e l l  underway, as w e l l  a s  t h e  assembly of  t h e  f i r s t  t l - r ee  
f l i g h t  st.age!:;. I n  a d d i t i o n ,  two major ground t e s t  programs, t h e  All-Systems 
and t h e  S t r u c t u r a l ,  w i l l  beg in  i n  FY 1965. FY 1966 w i l l  he marked b). 
continuat:ion. of All-Systems arid S t r u c t u r a l  t e s t i n g ,  i n i t i a t i o n  of  Sa tu rn  V 
Dynamic t:est::ing, and s tar t  o f  checkout of  Launch Complex 39 a t  Kennecy 
Space Center: w i th  t h e  F a c i l i t i e s  Checkout S tage .  Manufactxring checE.out 
on the  f i r s t :  two f l i g h t  s t a g e s  i s  scheduled f o r  complet ion and t h e  f j . r s t  
f l i g h t  stlag€! will .  e n t e r  t he  acceptance  tes t  phase.  I n  a d d i t i o n ,  assembly 
of  additi.ona..l : f l igh t  s t a g e s  will be under taken  a t  t h e  Michoud P l a n t  j.n 
Louis iana .  

S - I 1  S tage  

I n  f i sca : l  yea r s  1962 and 1963, t h e  major S - I 1  e f f o r t s  w e r e  conc:erned 
wi th  pre1.im:hary and d e t a i l  des igns ,  procurement o f  s p e c i a l  t o o l i n g  and 
t e s t  equipment,  procurement of  components f o r  des ign  v e r i f i c a t i o n  antl 
qua1ificatic:in Izesting, long :Lead-time hardware procurement f o r  e a r l y  ground 
tes t  s t a g e s  , m i l  s t a r t  of  assembly o f  t h e  B a t t l e s h i p  and Structura:L Tcis t  
S tages .  Dui:in;; FY 1964, f a b r i c a t i o n  and assembly cont inued  on t h e  B z i t t l e -  
s h i p  and S t i x c c u r a l  T e s t  S t ages ;  and assembly of t h e  All-Systems, Dyrlamic 
and Faci1.i t : i .e~ Checkout S tages  w a s  i n i t i a t e d .  During FY 1965, t h e  B z t t t l e -  
s h i p  S tage  was completed and tests were begun. S t r u c t u r a l  T e s t  S t a g e s  w i l l  
a l s o  be compLe.:ed and t h e  S t r u c t u r a l  T e s t  Program and assembly o f  tht: f i r s t  
f l i g h t  stagel w i l l  be i n i t i a t e d .  FY 1966 w i l l  see t h e  completion o f  i:he 
assembly of  the All-Systems,  Dynamic and F a c i l i t i e s  Checkout S tages  , t h e  
s t a r t  of t h e  AL1-Systems Stage  and Dynamic Vehic le  T e s t  Programs and t h e  
f a c i l i t i e s  c::heckout o f  Launch Complex 39 a t  Kennedy Space Center .  Tlie f i r s t  
two f l i g h t  s t a g e s  w i l l  complete manufactur ing checkout a t  S e a l  Beach,  
C a l i f o r n i a  i:Iild t he  f i r s t  f l i g h t  s t a g e  w i l l  e n t e r  t h e  acceptance  t e s t  phase 
a t  t h e  M:iss:i.ssippi T e s t  F a c i l i t y .  In a d d i t i o n ,  assembly of addi t ionci l  
f 1 i g h t  stagc:!s w i l l  be under taken .  

S-IVB Stage  

Although t h e  S-IVB Stage  w i l l  a l s o  be used on t h e  Sa tu rn  I B  Veh ic l e ,  
t h e  common ckvclopment c o s t s  are be ing  funded by t h e  Sa tu rn  V Prograrn. A s  
wi th  t h e  S-:i:C #and S - I 1  S tages ,  funding du r ing  FY 1962 and FY 1963 w a s  used 
t o  provide i :ksign,  f a c i l i t i e s  p lanning  and t o o l i n g  and procurement o I 
long l e a d - t  h e  hardware.  Q u a l i f i c a t i o n  t e s t i n g  was a l s o  started dur:lng t h a t  
pe r iod .  I n  a d d i t i o n ,  f a b r i c a t i o n  o f  t h e  B a t t l e s h i p  and S t r u c t u r a l  Tt3st  
S t ages  w a s  s t a r t e d .  During FY 1964 assembly o f  t h e  B a t t l e s h i p  and Si:ructura:l 
T e s t  S tages  .gas completed and t h e  S t r u c t u r a l  t e s t  program w a s  i n i t i a . : ed .  
S t r u c t u r a l  aiiss12mb1y o f  t h e  All-Systems,  Dynamic and F a c i l i t i e s  Checkout 
S tages  w a s  also begun i n  FY 1964. I n  FY 1965, t h e  d e c i s i o n  w a s  made t o  
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modify the ground test program by deleting the All-Systems Stage require- 
ment and using the hardware as a Facility Checkout Stage. These ground 
test stages axe scheduled to be completed in time to support the Saturn IB 
requirements. The Battleship test program has also been initiated. {Ground 
Support Equipment for automatic checkout of S-IVB stages is to be completed, 
and assembly of the first two flight stages has been started in FY 1965. 

FY 1966 will see the initiation of Saturn V Dynamic Testing at the 
Marshall Space Flight Center and checkout of Launch Complex 39 at Kennedy 
Space Center with the Facilities Checkout Stage. Also during FY 1966, 
manufacturinE, checkout of the first two flight stages is scheduled for 
completion at Huntington Beach, California, in preparation for acceptance 
test at the Douglas Sacramento, California, Test Site. Assembly of addi- 
tional flight stages will also be undertaken during FY 1966. 

Vehicle Instrument Unit 

The vehicle instrument unit includes a structural system, environmental 
system, guidance system, control system, electrical system, and telernetry 
and measuring; systems. The Saturn V instrument unit is being developed by 
the Marshall Space Flight Center; flight units will be assembled by Inter- 
national Busj.ness Machines (IBM). The major guidance components are pro- 
vided by the Bendix and IBM corporations. Fiscal year 1962 and 1963 funds 
provided for initial design, component testing and a continuation of 
guidance sys t.em research and development, based on experience with the 
Saturn I prc1jec.t. In FY 1964, design and engineering of components con- 
tinued and st.ructura1 fabrication of the first three ground test units, 
system test, and facilities checkout were completed. The procurement, 
fabrication, arid acceptance testing of components is being continued 
during FY 1905. Structural and vibration testing is under way. The 
assembly of the facilities checkout structure, flight systems, and vi- 
bration test units is also scheduled for completion. During FY 1966, 
vibration ant1 structural testing will be completed and flight systems 
testing will be initiated. Saturn V Dynamic testing with the Dynamic 
Test Unit ant1 c:heckout of Launch Complex 39 at Kennedy Space Center blith 
the Facilities Checkout Instrument Unit will also be started. Assemksly 
of the first two flight units will begin and the first flight unit is 
scheduled to be completed during FY 1966. 

Ground Support Equipment 

Ground Support Equipment (GSE) consists of non-facility hardwaxe 
required to functionally check out assembled Saturn V vehicles. Fiscal 
year 1964. and 1.965 funds were used for design and initiation of long lead- 
time procuraraents of mechanical and electrical checkout equipment for use 
at Launch Cctrnp1.e~ 39 .  In addition, fabrication of a prototype set of 
equipment. (Elreadboard) was begun and checkout equipment was procured for 
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t h e  f i r s t  fac:il.ity checkout at. Complex 39. Funds were a l s o  used t o  cevelop 
and procure  :;p<:cial t e s t  equipment and components, such as hardware f o r  t h e  
Umbilical/Sw:ing: A r m  T e s t  Fac i l  i t y .  

I n  FY -906, t he  Sa tu rn  V breadboard i s  scheduled t o  become o p e r a t i o n a l  
and d e l i v e r y  , r n s t a l l a t i o n ,  arid checkout of equipment i s  scheduled t c  be 
completecl at Launch Complex 3 5 )  f o r  t h e  f i r s t  S a t u r n  V launch o p e r a t i c n .  
The General I11ectric Company i s  under c o n t r a c t  f o r  des ign ,  f a b r i c a t i c n ,  
and suppor t  o f  t h e  v e h i c l e  e l e c t r i c a l  suppor t  equipment. The f i r s t  c e l  i v e r y  
i s  schedulecl f o r  October 1965, and FY 1966 i s  planned a s  t h e  peak yeEr f o r  
manufacture ,  d e l i v e r y ,  and checkout o f  e l e c t r i c a l  support  equipment f o r  
Launch Unibil:.cal Towers and 1,aunch Cont ro l  Centers  numbers 1 t h r m g h  3 .  In 
t h e  mechanic a1 suppor t  equipnent  area, t h e  Boeing Company w i l l  f s l .10~ 
through on :I make-or-buy bas j  E) t o  a s s u r e  t h e  complete p rov i s ion ing  a r d  i n -  
t e g r a t i o n  of al.1 v e h i c l e  mechanical suppor t  equipment. The Boeing Ccmpany 
w i l l  a l s o  ope ra t e  the  Sa tu rn  V Equipment Management System t o  p r w i d e  a 
master ecjuipnent r eco rds  syst.em f o r  a l l  Vehic le  Ground Support  Equipnent.  
The Radio Corpora t ion  of  America w i l l  complete t h e  d e l i v e r y  of necessa ry  
computer syst-ems , t o g e t h e r  wi th  i n i t i a t i o n  of maintenance and support  
o p e r a t i o n s .  FY 1966 w i l l  a l s o  mark t h e  f i n a l  d e l i v e r y  by Sanders  Assoc ia t e s  
of  t he  d i s p l a y  s y s t e m s  r equ i r ed  f o r  Launch Complex 39 checkout o p e r a t i o n s .  

F - 1. Engine Procurement . 

FY 19C!i funding provides  f o r  d e l i v e r y  o f  1 7  engines  and prscurement 
o f  long 1.eati-t:~me hardware. FY 1966 e s t i m a t e  provides  f o r  d e l i v e r y  cif 23 
engines  and procurement of  a d d i t i o n a l  long- lead  hardware. These funds 
a l s o  cover  p:roc:urement of s p a r e s ,  suppor t  hardware,  servic:es and pro- 
p e l l a n t s  for  acceptance t e s t i n g  of  t h e  engines  scheduled f o r  d e l i v e r y .  

5-2. Engine Procurement 

FY 1965 funding provides  f o r  d e l i v e r y  of  2 1  engines  and procurement 
o f  long 1.eacl-ti-me hardware. The FY 1966 estimate provides  f o r  d e l i v c r y  of 41. 
engines  and procurement of a d d i t i o n a l  long- lead  hardware.  Funds i n  both  
f i s c a l  years  a1 so cover  s p a r e s ,  suppor t  hardware,  suppor t  s e r v i c e s  and pro-  
p e l l a n t s  fo r  acceptance  t e s t i n g  of  t h e  engines  scheduled f o r  d e l i v e r y .  

Vehic le  Support  

Vehicle suppor t  funds a r e  r equ i r ed  t o  provide  s e r v i c e s  and equipment 
t h a t  are cor.nion t o  more than  one s t a g e  o f  t h e  v e h i c l e .  F i s c a l  yea r s  1964 
and 1965 funcing inc ludes  in s t rumen ta t ion ,  record ing  and d a t a  r educ t ion  
equipment for  t h e  Sa tu rn  V Dynamic T e s t  Stand a t  Marshal l  Space F l i g h t  
Center ;  develoFmenta1 and o p e r a t i o n a l  t r a n s p o r t a t i o n  c o s t s  which inc lude  
use of  marine vessels  and a i r c r a f t  f o r  movement o f  s t a g e s  and oucs i ze  
cargo;  a c t i v s t i o n  o f  t h e  M i s s i s s i p p i  T e s t  F a c i l i t y ;  o p e r a t i o n  o f  t h e  S l i d e l l  
F a c i l i t y ;  r a r g e  s a f e t y  and t r a c k i n g  d e v i c e s ;  p r o p e l l a n t s ,  equipment and 
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eng inee r ing  support  a s s o c i a t e d  wi th  v e h i c l e  checkout a t  Kennedy Spact! Center ;  
computation s e r v i c e s ;  eng inee r ing  s e r v i c e s ;  q u a l i t y  c o n t r o l  and i n s p e c t i o n ,  
c o n t r a c t  a d m i n i s t r a t i o n ,  a u d i t  and p rope r ty  a d m i n i s t r a t i o n  s e r v i c e s  by o t h e r  
Government ;%,$eiicies ; a wide spectrum of developmental t e s t i n g  includi.ng 
c a t e g o r i e s  imch as (1) de te rmina t ion  of bending modes and r e sonan t  frequen- 
c i e s  of Sa tu rn  V ,  ( 2 )  l i q u i d  hydrogen and l i q u i d  oxygen p r o p e l l a n t  ft!ed 
systems, ( 3 : )  welding t echn iques .  Also included i n  v e h i c l e  support  i 2 ;  an 
e x t e n s i v e  Systems Engineer ing and Systems I n t e g r a t i o n  e f f o r t  which irisures 
proper  i n t e r f a c e  c o n t r o l  of  a11 s t a g e s ,  systems and s t r u c t u r e s .  

I n  E l  1.966 t e s t i n g  of S - I C  and S-I1 Stages  w i l l  begin a t  t h e  Misisissippl. 
T e s t  F a c i l i t y  n e c e s s i t a t i n g  i n c r e a s e s  i n  p l a n t  and t e c h n i c a l  support  
a c t i v i t i e s  z i t  t h a t  l oca t ion .  Vehicle  suppor t  w i l l  a l s o  inc lude  fundlng of 
p r o p e l l a n t s  used i n  t h e  t e s t i n g  of t h e s e  s t ages .  P a r t i c u l a r  emphasis, w i l l  be 
placed on the a c t i v a t i o n  and o p e r a t i o n s  of t h e  Dynamic T e s t  Stand a t  Marshall. 
Space Fli.ght: Center.  T ranspor t a t ion  requirements  w i l l  i n c r e a s e  consj s t e n t  
with t h e  de1.iLvery of more s t ages .  Systems Engineer ing and Systems 
I n t e g r a t i o n  func t ions  w i l l  be  i n t e n s i f i e d  t o  t h e i r  planned peaks. Other 
e f f o r t s  w i l l .  i nc lude  v e h i c l e  f l i g h t  c o n t r o l  systems s t u d i e s ;  r e l i a b i l i t y  
programs ;, ac :ous t ica l  environmental  de t e rmina t ion ;  ground wind load t e s t s  ; 
i n  t e n s i  f i.ed quit li f i c a t i o n  t e s t i n g  and vehic  le p r o p  1 r a n t  b l a s t  hazarcl t e s t i n g .  

Engine Development 

1.966 --- 19 64 19 65 

H - 1  enginc! .................... $11,531,000 $4,800,000 $4,t100,000 

F-1 engint:. ................... 61,954,000 54,400,000 52 , !io0 ,000 

Propel1,ant s and r e l a t e d  

RL-10 e n g i n e . .  ................ 15,022,000 14 , 400,000 1,!~00,000 

5 - 2  en&'  'inti:. ................... 48 , 284,000 46,202,000 45  , !io0 ,000 

engine :;iipport .............. 29,209,000 33,598,000 3 6 , ~ ~ ~ ~ , ~ ~ ~  

Total ........................ j166,OOO ,000 $153,400,000 $140,~~'00,000 

Through F'I 1963 a t o t a l  of $319.0 m i l l i o n  had been o b l i g a t e d .  

Funds i.11 t h i s  p r o j e c t  provide f o r  t h e  development o f  engines  t o  be 
used i n  t h e  Apollo Program. Procurement of t h e  engines  included i n  1:he 
Sa tu rn  cl.as:i; v e h i c l e s  i s  funded under t h e  a p p r o p r i a t e  launch v e h i c l e  
p r o j e c t .  



H - 1  Engine 

The H-1  eng ine ,  which i s  being developed by t h e  Rocketdyne Divis ion 
of North Americ,an Av ia t ion ,  I n c . ,  i s  used i n  c l u s t e r s  of e i g h t  pe r  s t a g e  t o  
propel  t h e  fi.rst s t a g e s  of  t he  Sa tu rn  I and Sa tu rn  I B  v e h i c l e s .  This  engine 
produces up t.0 200,000 pounds of t h r u s t  u s i n g  l i q u i d  oxygen and iiy-1 (kero-  
sene) a s  prcpel l a n t s .  

DeveloFnient of t h e  H - 1  engine w a s  i n i t i a t e d  by t h e  Department of Defense 
i n  September 1958 as a 165,000 pound-thrust  improved v e r s i o n  of che Thor- 
J u p i t e r  engine.  The r e s p o n s i b i l i t y  f o r  development of  t h i s  engine was 
t r a n s f e r r e d  t o  t h e  NASA i n  1960. The 165,000 pound t h r u s t  engine was used 
s u c c e s s f u l l y  i n  t h e  f i r s t  fou r  Sa tu rn  I launches.  A 188,000 pound t h r u s t  
eng ine ,  up-rEted f o r  used i n  t h e  Block I1 Sa tu rn  I p , v e h i c l e ,  has  been i s ed  i n  
t h r e e  s u c c e s s f u l  Sa tu rn  I f l i g h t s  and w i l l  be used i n  t h e  remain:,ng t i r ee  
f l i g h t s .  A 200,000 pound t h r u s t  v e r s i o n  i s  being developed and will 3e used 
i n  a l l  Saturn I B  v e h i c l e s .  Although t h e  H - 1  engine has  been flown s u x e s s -  
f u l l y  a t  t he  165,000 and 188,000 pound t h r u s t  l e v e l s ,  c e r t a i n  coriponeits 
r equ i r ed  modif icat ion t o  a s su re  r e l i a b l e  performance a t  h ighe r  t h r u s t  l e v e l s .  
I n  p a r t i c u l a r ,  t he  n i c k e l  t h r u s t  chamber tubes have been replaced by s t a i n -  
l e s s  s t e e l  tubes t o  compensate f o r  reduced s e r v i c e  l i f e  caused by the  i n -  
c r ease  i n  thicust and chamber p r e s s u r e  r e q u i r e d  by t h e  up-r ,a t ing c i f  tha? 
engine.  

Development of a 200,000 -pound t h r u s t  v e r s i o n  of t h e  engine f o r  ]:he 
Sa tu rn  I B  i s  necessary t o  i n s u r e  a t t a inmen t  of t he  r equ i r ed  paylc3ad cilpa- 
b i l i t y .  Thi!; a d d i t i o n a l  development e f f o r t  began i n  FY 1964 and has  
continued i n  FY 1965. The FY 1964 e f f o r t  included a complete s t r e s s  
a n a l y s i s  of c r i t i c a l  engine components a t  i nc reased  f l i g h t  loads crea1:ed 
by the  highe:r: eq:ine t h r u s t  o p e r a t i n g  l e v e l ,  and a program o f  engine 1:ests 
t o  determine Dplerating l i m i t s .  Only those  components found t o  be marl:inal 
by the  stires:i; a;nalysis and 200,000 pound t h r u s t  l e v e l  t e s t i n g  were re- 
designed.  T1w ;?Y 1965 u p - r a t i n g  e f f o r t  c o n s i s t s  of a development and tes t -  
ing program, involving approx.irnate1y 1,000 ground tes t s  and r e q u i r i n g  18 
engines  throt:i:;h complete engine qualification a t  t h e  200,000 pound t h r u s t  
l e v e l  by t h e  end of t he  f o u r t h  q u a r t e r  o f  f i s c a l  year  1965.. 111 FY 1906, 
t h e  developmtmt program w i l l  c o n s i s t  of launch suppor t ,  t e s t i n g ,  f l i g 1 . t  
e v a l u a t i o n ,  and :;upport of t h e  product ion program. This  e f f o r t  incluc.es 
maintaining t h e  c a p a b i l i t y  f o r  des ign  and development, approximately > 50 
ground t e s t s  :, arid r e t r i e v i n g ,  e v a l u a t i n g ,  and r e p o r t i n g  dat:a evolved f'rom 
the  Sa tu rn  I and I B  f l i g h t s .  

RL-10 Engine 

The R.L-IO engine i s  being developed by P r a t t  & Whitney A i r c r a f t  f o r  
use i n  the s e c o n d  s t a g e  (S-IV) of t he  Sa tu rn  I v e h i c l e  and the  Cent:aur 
s t a g e  of t he  Atlas-Centaur  v e h i c l e .  The S-IV Stage u s e s  a c l u s t e r  of  s i x  
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engines  and t h e  Centaur a c l u s t e r  of  two engines .  Each engine ,  using, l i q u i d  
hydrogen and l i q u i d  oxygen as p r o p e l l a n t s ,  develops 15,000 pounds of  t h r u s t .  

Deve~opnent  of  t h e  RL-10 A-3 engine  w a s  i n i t i a t e d  by NASA i n  1961, and 
was a fo l lov-on  program t o  t h e  RL-10 A - 1  engine program i n i t i a t e d  by the  A i r  
Force i n  1958. The RL-10 A-3 engine s u c c e s s f u l l y  completed i t s  Pre l iminary  
F l i g h t  Rat ing Tests (PFRT) i n  J u l y  1962 and i t s  Q u a l i f i c a t i o n  T e s t s  i n  
September 19164. RL-10 engines  have flown s u c c e s s f u l l y  i n  t h r e e  Saturn 
f l i g h t s  and t h r e e  Centaur  f l i g h t s .  

I n  FY 196L., t he  Centaur  Program O f f i c e ,  l oca t ed  a t  Lewis Research 
Center ,  Olhicl, reques ted  t h a t  t h e  RL-10 engine be modified t o  provide an i n -  
c reased  specj.fi.c impulse t h a t  would enable  Centaur t o  meet i t s  payload re- 
quirements .  This  e f f o r t ,  i n i t i a t e d  i n  A p r i l  1964, r e q u i r e s  t he  development 
of a recontaured t h r u s t  chamber, an  inc reased  performance i n j e c t o r ,  and a 
modified turtlopump. FY 1965 a c t i v i t y  w i l l  inc lude  completion of i n i t i a l  
des ign  and f a b r i c a t i o n ,  and i n i t i a l  t e s t i n g  o f  pro to type  hardware. 

The RL-10 engine development e f f o r t  i n  FY 1966 is  p r i m a r i l y  devoted 
t o  providing a n  increased  s p e c i f i c  impulse f o r  Centaur  payload requirements .  
The Manned Space F l i g h t  FY 1966 r eques t  w i l l  be used t o  suppor t  t h e  l a s t  
Sa turn  I l aunch  and provide f o r  p o s t - f l i g h t  e v a l u a t i o n  of  Sa tu rn  I f l i g h t  
d a t a .  

F-1 Engine 

The F-1 engine ,  which i s  be ing  developed by t h e  Rocketdyne Div i s ion  
of North American Avia t ion  a t  Canoga Park ,  C a l i f o r n i a ,  w i l l  be used i n  a 
c l u s t e r  of  f i v e  engines  i n  t h e  f i r s t  s t a g e  of  t h e  Sa tu rn  V v e h i c l e .  /Each 
engine i s  capable  o f  producing 1,500,000 pounds of  t h r u s t  u s ing  l i q u i i  
oxygen (LQX) and kerosene (RP-1) as p r o p e l l a n t s .  

Development of t h e  F-1 engine w a s  begun i n  January  1959 when a c o n t r a c t  
w a s  awarded t o  Rocketdyne f o r  development, t h r m g h  Pre l iminary  F l i g h t  Rat ing 
Tests (PFRT), of  a 1,500,000 pound t h r u s t  LOX-RP-1 rocke t  engine .  I n  June 
1961, t h e  t es t  f i r i n g  of t he  f i r s t  F-1 engine w a s  accomplished. S ince  t h a t  
t i m e ,  F-1 engines  have achieved r a t e d  t h r u s t  and d u r a t i o n  (150 second;) 
runs  w e l l  over  100 times. During t h e  l a t t e r  p a r t  of  ca l enda r  yea r  19162 
combustioi? i n s t a b i l i t y  reached s e r i o u s  p ropor t ions .  Th i s  i n s t a b i l i t y  pro- 
blem w a s  a t t r i b u t e d  t o  d i f f i c u l t  d e t a i l e d  des ign  problems a s s o c i a t e d  i d t h  
extremely l a r g e  i n j e c t o r s  and turbopumps. A t a s k  f o r c e  composed of NASA, 
Department of Defense, U n i v e r s i t y ,  and Indus t ry  e x p e r t s  was ass igned  ':o 
a t t a c k  t h i s  problem and recommend s o l u t i o n s .  Th i s  e f f o r t  has  resul tecl  i n  
s e v e r a l  i n j e c t o r  des igns  which produced s t a b l e  combustion. However, sub- 
s t a n t i a l  progran of t e s t i n g  must s t i l l  be accomplished t o  ensure  t h a t  o t h e r  
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engine  requi rements ,  such as performance, d u r a b i l i t y ,  and p r e s s u r e  drop ,  
are not  compromised by an i n j e c t o r  o f  s a t i s f a c t o r y  s t a b i l i t y .  The f i n a l  
release o f  the des ign  of t h e  F l i g h t  Rat ing  Test (FRT) engine  w a s  madl. i n  
t h e  f i r s t  q u a r t e r  o f  FY 1964, and t e s t i n g  i s  scheduled f o r  compl.etioi i n  
t he  t h i r d  q u a r t e r  of  FY 1965. 

In  FY 1965 and aga in  i n  FY 1966, approximately 350 s e p a r a t e  engine  
system ground t e s t s  w i l l  be performed. These tes ts  are p a r t  o f  t he  approxi- 
mately 1,500 planned engine  s y s t e m  t e s t s  t h a t  must be performed t o  q i a l i f y  
t h e  engine €o r  inanned f l i g h t .  Major e f f o r t s  programmed f o r  FY 1966 in- 
c lude :   completion of component q u a l i f i c a t i o n ;  cont inued demonst.ratil)n of 
t h e  eng ine '  !; a b i l i t y  t o  recover  from induced combustion i n s t a b i l i t y  and 
perform st ca s p e c i f i c  impulse compatible  wi th  v e h i c l e  requi rements ;  and 
release o f  Einal des ign  o f  a q u a l i f i c a t i o n  engine .  To ma in ta in  t h i s  ex-  
t e n s i v e  t e s t i n g  program i n  f i s c a l  year  1966, b u i l d i n g  of  f i v e  new en::ines, 
r e b u i l d i n g  of  14 eng ines ,  and product ion  o f  t h e  e q u i v a l e n t  o f  10 engines  
i n  t e s t  com!)onents are scheduled.  

5-2 Engine 

The J-2 engine i s  be ing  developed by t h e  Rocketdyne l l i v i s i o n  of  North 
American Avi-ation a t  Canoga Park ,  C a l i f o r n i a ,  f o r  use  i n  upper s tage: ;  o f  
t he  Sa tu rn  116 and Sa tu rn  V v e h i c l e s .  T h i s  engine ,  u s ing  l i q u i d  hydrogen 
and l i q u i d  oKyzen as p r o p e l l a n t s ,  i s  designed t o  develop :?OO,OOC poutids oE 
t h r u s t .  I n  the  Sa tu rn  I B  v e h i c l e ,  one 5-2  engine w i l l  be used i n  tht! 
second s t ag ( ,  ( ,S-XVB).  I n  t h e  Sa tu rn  V v e h i c l e ,  a c l u s t e r  of  f i v e  J-;! 
engines  w i l l  be used i n  t h e  second s t a g e  (S-11) and one 3-2 engine  i t i  t h e  
t h i r d  s t a g e  ( S - I V B ) .  

Devc~lo~tinent. of t h e  5-2  engine  began i n  September 1960 wi th  t h e  award 
o f  t h e  deve:oprnent c o n t r a c t  t o  Rocketdyne. I n  October  1962, t h e  engine  
achieved it:  f i r s t  f u l l  thrust .  (250-second dura t ion )  run .  The f i r s t  
500-second cwra t ion  run  necessa ry  t o  meet t h e  f i n a l i z e d  requi rements  o f  t h e  
Sa tu rn  I€\ arid 11 v e h i c l e s  was s u c c e s s f u l l y  conducted on November 27,  1963. 
Other  accomp Lishments dur ing  FY 1964 inc luded  demonst ra t ion  of gimbal capa-  
b i l i t y ,  nomi na 1 performance, t h e  p r o p e l l a n t  u t i l i z a t i o n  system and t f  e 
f i r s t  PFRT-t ype engine  t e s t .  

During FY 1965, approximately 500 ground tes ts  w i l l  be performec. 
Addi t iona l  accomplishments i nc lude  complet ion o f  PFRT and demonst ra t ion  o f  
engine r e s t z m t .  S t a r t  and c u t o f f  impulse and t h r u s t  a l ignment  and v i b r a t i o n  
l i m i t a t i o n s  wi1 . l  a l s o  be demonstrated by t h e  end of  t h e  f i s c a l  y e a r .  

I n  FY 1S160, approximately 500 ground t e s t s  w i l l  be performed. T e s t i n g  
f o r  q u a l i f i c i  t i o n  of  t h e  fuel. turbopump, gas  g e n e r a t o r ,  LOX turbapumF , 
engine c o n t r o l s  and engine f l i g h t  i n s t rumen ta t ion ,  s t a r t e d  i n  FY 1.965 
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and is scht!tlu:ted to be completed in FY 1966.  
Test Program will be conducted during FY 1966. 
plishing; these tests, eight new engines will be built and 12 engines will be 
rebuilt. 

The 5 - 2  engine qualification 
In the process of accom- 

Propellants and Related Engine Support 

Propel 1.arits and ancillary fluids required by the contractors in their 
test program are procured and provided as Government furnished material. 
The primary products used are liquid oxygen, liquid hydrogen, kerosene, 
liquid nitrogen and helium, Based on a NASA/DOD agreement, the Air Force 
procures and delivers all required propellants, with the exception of 
liquid hydrcigen. NASA procures liquid hydrogen from private producers. 
The FY 1966 Engine Development Test Program will require approximately 
205,000 tons c~f liquid oxygen, 13,000 tons of liquid hydrogen, 8 million 
gallons of kerosene, 44,000 tons of liquid nitrogen, and 50 million cubic 
feet of helium. Engine support funds in FY 1966 will provide for services, 
supporting research and equipment associated with contractor effort. Engine 
support will also fund contract administration, audit, property administration 
and quality and inspection services by other Government agencies. 

Apollo Mission Support 

1966 .- 1964 1965 

Systems ergineering ............ $28,877,000 $41,000,000 $41,000,000 
Launch ope  ra.tionc and 

Mission ccntrol systems ........ 47,530,000 38,500,000 36,$00,000 

Supporting development ......... 30,272,000 53,900,000 70,600,000 

instrumentation .............. 22,7 59,000 20,572,000 37,245,000 

Apollo space operations ........ 3,663,000 25,350,000 37,1300,000 

(Apollo extension systems) ... --- (14 , 000,000) (48 ,000,000)  

Total ........................ $133,101,000 $179,322,000 

Through FY 1963 a total of $107.1 million had been obligated. 

Apollo nission support provides for the supporting development 
and program-wide technical effort; and equipment and technical and 
engineering IsfEort for the development and maintenance of the launch 
and flight operations capability necessary to accomplish the Manned 
Lunar Landing program. 

Systems Engineering 

This activity covers program-wide technical review and analysis,, in 
addition to technical support needed for the successful accomplishmer1:t of 
Apollo. This effort gives assurance that program functional and per- 
formance requirements are compatible with qission objectives. FY 1965 
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and p r i o r  f i s c a l  yea r  funding provided f o r  e f f o r t s  which supported mission 
d e s c r i p t i o n  and planning,  t es t  o b j e c t i v e s  and i n t e g r a t i o n ,  program and 
systems s p e c i f i c a t i o n ,  gdLd-.ice and n a v i g a t i o n  s t u d i e s ;  i nc lud ing  t r s -  
j e c t o r y  a n a l y s i s ,  communications and t r a c k i n g  networks,  checkout: e f f x -  
t i v e n e s s ,  and documentation. FY 1966 funding provides  f o r  an ex tens ion  
of most (of t h e  ana lyses .  Emphasis w i l l  s h i f t  t o  r e l i a b i l i t y  s t u d i e s ,  
i nc lud ing  mission s a f e t y  a n a l y s i s ,  mathematical  model development a n i  
f a i l u r e  ( e f f e c t s  a n a l y s i s ,  as t h e  hardware program p r o g r e s s e s .  The 
p r i n c i p a l  systems eng inee r ing  c o n t r a c t o r s  are Bellcomm and General E l e c t r i c  

Launch Operat ions and Ins t rumen ta t ion  

Funds f o r  Launch Operat ions provide f o r  c o n t r a c t o r  supported s e r v i c e s  
i n  the Merrit.t  I s l a n d  Launch Area (MILA), i nc lud ing  major items af  equip-  
ment r equ i r ed  t.o support  t hese  c o n t r a c t o r s .  I n  a d d i t i o n ,  t h e  funds a l s o  
cover reimbursements t o  the  A i r  Force f o r  support  s e r v i c e s .  F i s c a l  Years 
1965 and 1960 requirements  a r e  based on an a c c e l e r a t e d  program t o  support  
Sa tu rn  V anc the Manned Lunar Landing Program, and S a t u r n  I B  launches from 
Complex 3 4 .  A p 0 1 1 0  a c t i v i t i e s  a t  t h e  Kennedy Space Center  are i n c r e a s i n g  
as c o n s t r u c t i o n  of f a c i l i t i e s  a t  M I L A  p rog res ses  toward completion. 

FY 1965 funds provided f o r  Launch Ins t rumen ta t ion  improvements t o  
support  t h e  Sa tu rn  launch v e h i c l e  development program. Telemetry,  t r a c k i n g ,  
f a c i l i t y  and environmental  measurement, and o t h e r  i n s t rumen ta t ion  systems 
were expanded and improved. For example, a d d i t i o n a l  t r a c k i n g  r e c e i v e r s  
were implemented t o  achieve g r e a t e r  system accuracy,  and t h e  d a t a  r e d u c t i o n  
system was augmented t o  provide nea r  real-time performance, 

During F'Y 1966, continued expansion and improvement of Launch In -  
s t rumentat ior .  systems a r e  r e q u i r e d  because of i n c r e a s i n g  complexity cf  
launch v e h i c l e s  and t h e  a c t i v a t i o n  of a d d i t i o n a l  launch f a c i l i t i e s .  
S p e c i f i c  improvements i nc lude  inc reased  e f f i c i e n c y  and r e l i a b i l i c y  i n  
handl ing d i g i t i z e d  t e l e m e t r y  d a t a ,  development of a c l o s e - i n  prototype 
t r a c k i n g  system, expansion of  t h e  t iming d i s t r i b u t i o n  system, developnent 
of a l a r g e - s c r e e n  d i s p l a y  system, expansion of  t h e  f l i g h t  TV system t 2  dua l -  
pad c a p a b i l i t y ,  and expansion of f a c i l i t y  and environmental  i n s t rumen ta t ion .  
Funds a r e  a l s o  r equ i r ed  f o r  equipment o p e r a t i o n ,  maintenance and r e n t a l ,  
and f o r  prototype f a b r i c a t i o n .  

Mission Control  Systems 

Mission Control  Systems inc lude  development, o p e r a t i o n ,  and maintenance 
of the Mission Control  Center (MCC) a t  t h e  Manned Spacec ra f t  Center  aind 
a s s o c i a t e d  i n t e r f a c e s  a t  t he  Kennedy Space Center .  It a l s o  provides  f o r  
t he  t e c h n i c a l  i n t e g r a t i o n  of t he  MCC wi th  t h e  worldwide Manned Space F l igh t  
Network a n d  € o r  the  c o m p a t i b i l i t y  t e s t i n g  of  s p a c e c r a f t  e l e c t r o n i c  systems 
with t h e  e n t i r e  Ground Opera t iona l  Support System (GOSS). 
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Consti-uction of t h e  MCC b u i l d i n g  i s  complete. .Four l a r g e  d i g i t  a1 com- 
p u t e r s  have been i n s t a l l e d  and checked o u t ,  and are being used f o r  niission 
mon i to r ing ,  computer program t e s t i n g ,  and o p e r a t i o n a l  planning.  An add i -  
t i o n a l  c:omputer s y s t e m  i s  t o  be i n s t a l l e d  i n  FY 1965. Th i s  equipmeriit must 
be f u r t h e r  augmented i n  FY 1966 t o  provide s u f f i c i e n t  c a p a b i l i t y  fox t h e  
s imula t ion , ,  o p e r a t i o n a l ,  and programming a c t i v i t i e s  r e q u i r e d  f o r  Gemini and 
Apollo missions.  Technical  systems have been i n s t a l l e d  and w i l l  be used f o r  
mission moni.toring du r ing  FY 1965. The i n t e g r a t e d  checkout o f  t he  systems 
w i t h i n  t h e  MX; and i t s  i n t e r f a c e  wi th  t h e  worldwide network f o r  s i n g l e  
v e h i c l e  e a r t h - o r b i t a l  Gemini missions w i l l  be completed du r ing  FY 1965. 

FY 1966 funds are r equ i r ed  t o  perform i n t e g r a t e d  MCC checkout f o r  
Gemini rendezvous and e a r t h - o r b i t a l  Apollo missions,  t o  accomplish neces- 
s a r y  modifi.c:at:ions t o  equipment as a r e s u l t  of mission expe r i ence ,  f o r  
t e s t i n g  of t h e  Apollo Launch Data System ( i n t e r f a c e  equipment at Cape  
Kennedy), f o r  continued r e n t a l  of computing and t e l e t y p e  equipment, and 
f o r  o p e r a t i o n  and maintenance du r ing  scheduled missions.  FY 1966 funds 
a r e  a l s o  needed f o r  t h e  c o m p a t i b i l i t y  t e s t i n g  o f  Sa tu rn  IB/Apollo Space- 
c r a f t  e l e c t r o n i c  systems wi th  t h e  MCC and t h e  Manned Space F l i g h t  Network. 

Apollo Space Operat ions 

These f'unds provide f o r  f l i g h t  crew, p r e - f l i g h t  and f l i g h t  o p e r a t i o n s  
support  f o r  t h e  Apollo program. 

F l i g h t  C r e w  Operat ions support  a l l  phases of crew t r a i n i n g  and the  
i n t e g r a t i o n  o f  c r e w  a c t i v i t i e s  w i th  t h e  eng inee r ing  d e s i g n  o f  t he  Apollo 
s p a c e c r a f t  and r e l a t e d  mission planning ac t iv i t ies .  Accomplishments 
planned during FY 1966 inc lude  d e l i v e r y  and checkout o f  t h e  command inodule 
mission s imula to r  and procurement of two l u n a r  l and ing  t r a i n i n g  vehi1:les 
( i n  the  LEM c o n f i g u r a t i o n ) .  FY 1966 funds w i l l  a l s o  be used f o r  f l i g h t  
t r a i n i n g  and p i l o t  q u a l i f i c a t i o n  and f o r  mod i f i ca t ion  of t h e  Gemini Idocking 
t r a i n e r  i n t o  t h e  Apollo c o n f i g u r a t i o n .  

P r e - f l i g h t  o p e r a t i o n s  c o n s i s t  of the p r e p a r a t i o n ,  checkout and lpre- 
launch a c t i v i t i e s  f o r  t h e  Apollo s p a c e c r a f t  and t h e  a u x i l i a r y  systems re- 
l a t i n g  t o  t h e  launch. 

I n  FY 1965, a c t i v a t i o n  of checkout f a c i l i t i e s  a t  MILA w i l l  be cont inued 
t o  i n s u r e  adequate checkout c a p a b i l i t y  f o r  t h e  f i r s t  Apollo spacecraEt t o  be 
launched from Cape Kennedy on a Sa tu rn  I B  v e h i c l e  i n  FY 1966. Ac t iv2 t ion  
of checkout f a c i l i t i e s  f o r  t h e  Apollo s p a c e c r a f t  w i l l  r e q u i r e  t h e  ma.jor 
p o r t i o n  of t h e  funds r eques t ed  f o r  FY 1966. 

F l i g h t  op 'erat ions inc lude  mission plannlng and a n a l y s i s ,  f l i g h t  c o n t r o l ,  
and recovery o p e r a t i o n s .  
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Missi.i~n planning and a n a l y s i s  cove r s  t h e  development and op t i r i i za t ion  
of a l l  opecarzional t r a j e c t o r i e s  f o r  Apollo space f l i g h t  missions.  Funds 
a r e  needed i n  FY 1966 t o  cont inue  c o n t r a c t  suppor t  i n  t h e  developmmt of 
real-time computer programs f o r  t h e  Apollo miss ions ;  development oi 
mathematic a1 techniques  r equ i r ed  f o r  t r a j e c t o r y  programs ; and modif i c a t i o n  
of  computcs-r equipment and con t inua t ion  o f  miss ion  ana lyses  begun i r  p r i o r  
y e a r s .  

F l igh t  Cont ro l  i nc ludes  t h e  development of d e t a i l e d  f l i g h t  c o n t r o l  
p l ans ,  t r a i n i n g  of f l i g h t  c o n t r o l l e r s  a t  t h e  Manned Spacec ra f t  c o n t r o l  
c e n t e r s  a n d  a t  Manned Space F l i g h t  Network remote s t a t i o n s  f o r  ground 
monitor ing;  and, as necessa ry ,  c o n t r o l  o f  t h e  Apollo miss ions .  FY 1966 
funds a r e  r e c u i r e d  f o r  c o n t i n u a t i o n  of  c o n t r a c t o r  suppor t  personnel  f o r  
f l i g h t  monitclring; r emote - s i t e  o p e r a t i o n ;  de te rmina t ion  of  f l i g h t  c o n t r o l  
procedures  arid f l i g h t  c o n t r o l l e r  t r a i n i n g ;  and purchase of a u x i l i a r y  f l i g h t  
c o n t r o l l e r  equipment. 

Recovery o p e r a t i o n s  inc lude  planning and o p e r a t i o n a l  supe rv i s ion  of 
a l l  recovery support  s e r v i c e s  f o r  t h e  Apollo miss ions .  FY 1966 funds w i l l  
support  the Department o f  Defense recovery f o r c e s  r equ i r ed  f o r  Apollo f l i g h t s .  
These DOD s e r v i c e s  inc lude  deployment of  s h i p s ,  a i r c r a f t  and communications 
equipment snd providing a c a p a b i l i t y  of s p a c e c r a f t  l o c a t i o n  i n  t h e  event of 
contingency landings .  I n  a d d i t i o n ,  funds are r equ i r ed  f o r  t h e  t e s t ,  eva lu-  
a t i o n ,  and procurement of  r e t r i e v a l  and l o c a t i o n  equipment i s sued  t 3  Depart-  
ment of  Defense recovery f o r c e s  and mod i f i ca t ion  of e x i s t i n g  equipnent .  

Support ing Development 

S u p p o ~ t i n g  Development c o n s i s t s  of  i n d i v i d u a l l y  s e l e c t e d  engin4:ering 
t a s k s  primitri Ly suppor t ing  t h e  Apollo program. Included are s tudie : ;  and 
hardware dvJe Lopments which provide increased  assurance  of  meeting i.he pe r -  
formance arid r e l i a b i l i t y  requirements  of  Apollo miss ions  ~ i nc lud ing  both  
e a r l y  mannc4 Lunar landing  miss ions  and a l ternate  miss ions  us ing  thcb Apollo 
hardware. 
launch vehj clt! , propuls ion ,  and launch o p e r a t i o n s  hardware programs of t h e  
Manned Space 1 7 1  i g h t  Cen te r s ,  and provide  a l t e r n a t e  and improved systems, 
subsystems. components and m a t e r i a l s  which can be phased i n  on a scl-eduled 
b a s i s .  

Support ing Development t a s k s  are r e l a t e d  t o  t h e  spacecral ' t  , 

A l t e r n a t e  system developments provide f o r  s u b s t i t u t e  hardware,  of  o t h e s  
des igns  meet.ing approved s p e c i f i c a t i o n s ,  which can d i r e c t l y  r e p l a c e  p re sen t  
systems where development problems i n  the  mainstream program have been en-  
countered CI' may occur .  Improved system developments provide f o r  hardware 
des igns  o f f e r i n g  increased  performance which may be r equ i r ed  t o  complete an 
approved m i E  s i o n  o b j e c t i v e .  
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FY 1960 Supporting Development tasks will continue current effclrts to 
develop alternate and improved systems and subsystems for the early lunar 
landing configuration of the Apollo spacecraft and the Saturn IB and V launch 
vehicles , stages, instrument units, and ground support equipment. Typical 
tasks are: Al.ternate Structures for use in Saturn IB and Saturn V vehicles; 
Improved Fropellant Tank Manufacturing Techniques; Thermal Protection 
Materials In~provement; Improvement of Saturn Retro Motors; Development of 
Alternate Welcling and Weld Inspection Techniques for Saturn IB and Saturn V 
Vehicle Struc.tures; Miniaturization of Control System Circuits and Com- 
ponen t s . 

Support.ictg Development funds for FY 1966 will also be utilized for 
identification and advanced development of long lead-time Apollo spacecraft 
modifications of subsystems and components, of in-flight and lunar surface 
experiments, and for final design which would be necessary prior to under- 
taking flight hardware and experiments development. 

Apollo Extension Systems would utilize the capabilities inherent in the 
Apollo program to extend the fund of knowledge and operational experience 
by the explc1ra.tion and scientific investigation of near-earth space and the 
moon itself. To utilize this capability and implement space exploration 
objectives, detailed program definition is being accomplished. This pre- 
liminary effort paves the way for undertaking those advanced development 
activities which will be required for timely Apollo program extensions. 

Advanced development and final design activities during FY 1966 are to 
be devoted Farticularly to modifications of electrical power, reaction 
control and life support subsystems and components necessary to extend their 
capability to  4 to 6 weeks in earth orbit and up to 2 weeks lunar surface 
staytime. Early identification and advanced development of experiments is 
essential tu the preparation of flight mission plans. Categories of 
experiments already being identified for advanced development funding are 
those related to the investigation of zero gravity and artificial grsvity; 
to meteorology; to geological and geophysical experiments related to the 
earth and to the lunar surface; to astrophysics; and to the performaince of 
tests, in the space environment, of systems, subsystems and components for 
future missions. Particular emphasis during FY 1966 will be placed In the 
advanced development of the actual devices proposed for the conduct ,f 
experiments during the early mission opportunities. Mockups and prototypes 
and, in some cases, flight articles of experiment packages will be fabricated 
to establish their relationship to crem activities and their 1oc:atioi in the 
spacecraft and to determine their power, weight and volume requiremeits whicn 
are important considerations in arriving at final subsystems, components 
and experiments design. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT ADVANCED MISS IONS PROGRAM 

PROGRAM OBJECTIVES AND JUSTIFICATION: 

The o b j e c t i v e  of t he  Advanced Missions Program i s  t o  examine adJanced 
manned space f l i g h t  miss ion  concepts.  Included a r e :  l o g i c a l  ex tens ions  of 
t h e  n a t i o n a l  space c a p a b i l i t y  through a n a l y s i s  of p re sen t  hardware systems 
f o r  growth p o t e n t i a l ;  development of requirements  f o r  f u t u r e  systems;  pro- 
v i s i o n  of guidance f o r  r e sea rch  and technology a c t i v i t i e s ;  provi.sion of 
t e c h n i c a l  information and c o s t  d a t a  upon which f u t u r e  program d e c i s i m s  can 
be based; and i n i t i a t i o n  of t h e  d e f i n i t i o n ,  p re l imina ry  des ign  and s p e c i f i c a -  
t i o n  o f  probable  f u t u r e  miss ions .  

SUMMARY OF RESOURCES REQUIREMENTS: 

1964 1965 - 1966 

Advanced i r i ss ions  program.. ..... $21,200,000 $26,000,000 $10,000,000 

D i s t r i b u t i o n  of Program Amount by I n s t a l l a t i o n :  

John F. Kennedy Space Center ,  
NASA... ..................... $400,000 $450,000 $400,000 

Manned 5:pacecraft  Center . .  .... 3,650,000 8,200,000 1,400,000 

7,700,000 1,200,000 

Marshall  Space F l i g h t  Center. .  9,245,000 7,950,000 5,300,000 
Langley Research Center. .  ..... 2,017,000 1,700,000 1,700,000 
NASA Headquarters . .  5,798,000 ........... --- --- Western Operat ions Of f i ce . .  ... 90,000 

BASIS OF FUND REQUIREMENTS: 

1964 1965 - 1966 , 

Advanced s t u d i e s . . . . . . . . . . . . . . . .  $21,200,000 $26,000,000 $10,000,000 

Advanced s t u d i e s  enable  NASA t o  d i r e c t  i t s  f u t u r e  manned space f l i g h t  
program planning. S p e c i f i c  a r e a s  of  i n v e s t i g a t i o n  inc lude :  manned ea r th  
o r b i t a l ,  l una r ,  and p l a n e t a r y  miss ions .  During FY 1965, major emphasis i s  
placed on program d e f i n i t i o n  s t u d i e s  of Apollo Extension System:; (AES). 
These s t u d i e s  a r e  designed t o  e x p l o i t  t h e  technology and c a p a b i l i t y  being 
developed i n  t h e  Apollo Program t o  extend t h e  o r b i t a l  and luna r  s t ay - t ime  
beyond c u r r e n t  Apollo requirements .  
type  hardware. The FY 1966 requirements  r e f l e c t  a major r educ t ion  from the  
FY 1965 l e v e l  because of t h e  evolvement of extended Apollo systems from t h e  
d e f i n i t i o n  and p re l imina ry  des ign  phase t o  a s e l e c t i v e  s tudy  and advanced 
component development phase. 

The AES w i l l  u t i l i z e  only  b a s i c  Apollo- 
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Manned e a r t h  o r b i t a l  mi s s ion  s t u d i e s  completed t o  d a t e  have e s t a b l i s h e d  
t h e  f e a s i b i l i t y  of e a r t h  o r b i t i n g  space s t a t i o n s .  
s e l e c t e d  €o r  f u r t h e r  d e f i n i t i o n .  One is  based on t h e  u t i l i z a t i o n  of   pol lo 
systems t o  conduct extended e a r t h  o r b i t a l  missions,  and t h e  o t h e r  i s  based 
on t h e  development of a modular space s t a t i o n  capable  of s e r v i n g  a v a r i e t y  
of needs over an  extended per iod.  

Two concepts  have heen 

, The IFY 119616 e f f o r t  w i l l  be d i r e c t e d  p r i m a r i l y  i n  t w o  areas. The f i r s t  
i s  t o  con t inue  t o  i d e n t i f y  and e v a l u a t e  p o t e n t i a l  experimental  payloads f o r  
manned f l i g h t s  which could b e  used t o  o b t a i n  b e n e f i c i a l  r e t u r n s  f rom :ipace 
exp lo ra t ion .  These payload s t u d i e s  i n c l u d e  methods of remotely sens ing  t h e  
c o n d i t i o n  of t h e  e a r t h ' s  atmosphere f o r  u s e  i n  weather  p r e d i c t i o n ;  mel:hods 
o f  observing t h e  e a r t h ' s  s u r f a c e  for  use  i n  ca r tog raphy  and i n  r e s o u r c e  
u t i l i z a t i o n  planning; and o p t i c a l  and r a d i o  t e l e s c o p e s  for use  i n  astironomy 
and a s t r o p h y s i c s .  The second area o f  effor t  is cont inued s t u d y  and r e f i n e -  
ment of space s t a t i o n  concepts  t o  accomplish extended e a r t h  o r b i t a l  missions.  
With t h e  d e f i n i t i o n  of Apollo ex tens ions ,  t h e  r e l a t i o n s h i p  between thI?se 
missions and extended e a r t h  o r b i t a l  mi s s ions  can be s t u d i e d  p a r t i c u l a r l y  i n  
terms of i n - f l i g h t  t e s t i n g  of subsystems, components and o p e r a t i o n s  i i n  t h e  
p rocess  o f  d e f i n i n g  a t r u e  space  station. 

Manned luna r  mission s t u d i e s  have been d i r e c t e d  toward i d e n t i f y i n g  and 
d e f i n i n g  t h e  masst e f f e c t i v e  systems t o  support  l u n a r  e x p l o r a t i o n  mis s ions  
fol lowing the i n i t i a l  Apollo landings.  S tud ie s  are now underway t o  d e f i n e  
systems t o  suppiort i n i t i a l  l u n a r  o r b i t a l  mi s s ions  and s u r f a c e  reconnaissance 
o p e r a t i o n s  fo l lowing  t h e  manned l u n a r  landing and t o  exp lo re  systems s u i t e d  
t o  more e x t e n s i v e  luna r  o p e r a t i o n s  and s c i e n t i f i c  e x p l o i t a t i o n  of the  moon. 

Through t h e  use  of t h e  extended Apollo systems, i t  w i l l  be p o s s i b l e  t o  
demonstrate c a p a b i l i t i e s  (1) t o  a c q u i r e  s c i e n t i f i c  l u n a r  d a t a  from a manned 
luna r  o r b i t i n g  s p a c e c r a f t  u s ing  s p e c i a l i z e d  cameras, non-photographic s e n s o r s  
and o r b i t - t o - s u r f a c e  probes;  and (2) t o  conduct e x t e n s i v e  g e o l o g i c a l  and 
geophysical  surveys of s e l e c t e d  areas on t h e  moon t o  provide a phased expan- 
s i o n  of t h e  <lata ob ta ined  from earlier NASA missions.  The p r i n c i p a l  system 
being invest.i.gated f o r  subsequent,  more e x t e n s i v e  o p e r a t i o n s ,  i s  t h e  Lunar 
Explorat ion System f o r  Apollo.(LESA). LESA i s  a f l e x i b l e  system which, i n  
i t s  gr0wt.h c a p a b i l i t y ,  could provide a l u n a r  base.  It i s  conceived a s  a 
modular s e t  of l una r  s u r f a c e  hardware which can be t a i l o r e d  qu ick ly  t o  sup- 
p o r t  a wide range of l una r  e x p l o r a t i o n  missions.  The system includes s u r f a c e  
v e h i c l e s ,  s h e l t e r s ,  n u c l e a r  power p l a n t ,  a p p r o p r i a t e  support  equipment, and 
regenerat: ive systems t o  reduce supply requirements.  From t h e  f ami ly  of 
LESA modules, s e t s  of equipment could be assembled t o  meet t h e  needs of s e v e r a l  
8stronaut .s  Sor l u n a r  s u r f a c e  mis s ions  of e i t h e r  s h o r t  or long d u r a t i c n .  

Manned p l a n e t a r y  mission s t u d i e s  t o  d a t e  have e s t a b l i s h e d  t h e  f e a s i b i l -  
i t y  of a number of mission modes and system concepts ,  however t h e  complexity 
of t h e s e  missions and t h e  e x t e n s i v e  r e sources  r e q u i r e d  f o r  such an  u i d e r t a k -  
i ng  make i t  imperat ive t h a t  a comprehensive s tudy  program be accomplished 
during the  next  few y e a r s  b e f o r e  program i n i t i a t i o n  i s  considered.  L'he 
p l a n e t a r y  mission s t u d i e s  i n  FY 1966 w i l l  p l a c e  primary emphasis on .nore 
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d e t a i l e d  a n a l y s i s  of system f e a s i b i l i t y  and concepts.  S t u d i e s  of scope, 
o b j e c t i v e s ,  schedules  and c o s t  w i l l  be necessa ry  t o  s e l e c t  t h e  most pi:omising 
concepts f o r  d e t a i l e d  eng inee r ing  a n a l y s i s  i n  l a t e r  yea r s .  

I n  a d d i t i o n  t o  t h e  s t u d i e s  of manned mis s ions  i n  e a r t h  o r b i t ,  t o  t h e  
moon, and t o  t h e  nearby p l a n e t s ,  a number of s t u d i e s  w i l l  be made t o  clefine 
p o t e n t i a l  launch v e h i c l e s  f o r  use i n  each of t h e  mis s ion  a r e a s .  These 
v e h i c l e  s:yst'ems inc lude  improved v e r s i o n s  of v e h i c l e s  p r e s e n t l y  under 
development, l a r g e r  v e h i c l e s  u t i l i z i n g  t h e  major new p ropu l s ion  s y s t e m  
under development, and v e h i c l e s  embodying r e u s a b l e  concepts.  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF A!&=STANT ADMINISTRATOR 
FOR TECHNOLOXJ UTILIZATION 

PROGRAM OBJ15CT'LVES AND JUSTIFICATION: 

TECHNOLOGY UTILIZATION PROGRAM 

The p r i ~ n a r y  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  1 o pro- 
v i d e  f o r  t h e  wides t  p r a c t i c a l  and a p p r o p r i a t e  d i sseminat ion  t o  i n d u s t r y  of 
information concerning NASA a c t i v i t i e s  and t h e i r  r e s u l t s .  The NASA program 
o f f e r s  U. S, i n d u s t r y  unique o p p o r t u n i t i e s  t o  improve e x i s t i n g  i n d u s t r i a l  
techniques and t o  develop new products  and methods. It i s  the  purpozie of 
Technology U t i  Lizat ion t o  ass is t  i n  i d e n t i f y i n g  quick ly  t h e s e  many oppor tuni -  
t i e s  and t o  insure  t h e i r  exped i t ious  d isseminat ion  f o r  t h e  b e n e f i t  oj. American 
i n d u s t r y ,  and u l t i m a t e l y  t h e  i n d i v i d u a l  U. S. c i t i z e n .  Technology Ut i l i z a -  
t i o n  a l s o  inc ludes  p r o j e c t s  t o  s tudy  and e v a l u a t e  those f a c t o r s  whicti w i l l  
improve our understanding of t h e  imp l i ca t ions  of t h e  space program. 

SUMMARY OF ItSSOURCES REQUIREMENTS : 

1964 1965 

I d e n t i f i c a t i o n  : Technology 
sea rches  and surveys... . . . . .  $1,090,000 $1,300,000 

Evaluat ion of innovat ions. . . . .  580,000 700,000 
Reg iona 1 i. n f lorma t i o n  d i  s s e m i  - 

n a t i o n  projects. . . . . . . . . . . . .  950,000 1,850,000 
Analys is  of technology t r a n s f e r ;  

r e sea rch  and development 
management; t h e  long range 
impl i ca t ions  of t h e  space 
p r o g r a m . . . . . . . . . . . . . . . . . . . . .  880,000 900,000 

Total.. ..................... $3,500,000 $4,750,000 

Distribut: i .m of  Program Amount by I n s t a l l a t i o n :  

NASA H e d q u a r t e r s . .  ......... $3,500,000 $4,750,000 

BASIS OF FUND :REQUIREMENTS: 

One of the important  e lements  of  t h e  technology u t i l i z a t i o n  

- 1966 

$l8,4OO,O0O 
700,000 

1 ,900,000 

- 1 ,, 000,000 

- SI,, 000,000 

$5 ;, 000,000 

propam i s  
t h e  i d e n t i f i z a t i o n  and r e p o r t i n g  of new technology r e s u l t i n g  from NAliA a c t i v i -  
t i e s .  This is accomplished p r i m a r i l y  by NASA personnel  bu t  i n  certa:i.n circurn- 
s t a n c e s  by s p e c i a l i s t s  from re sea rch  i n s t i t u t e s ,  u n i v e r s i t i e s  and inclustry. 
The ident:if:i.:ation and r e p o r t i n g  o f  new technology a l s o  inc ludes  a s t a t e - o f -  
t h e - a r t  surv?y  e f f o r t .  This  e f f o r t  i s  organized  around broad scient : l . f ic  
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a r e a s  and d i s c i p l i n e s .  Surveys a r e  now underway i n  a number of € i e l d s  inc-lud- 
ing  inorganic  c o a t i n g s ,  t a p e  r eco rd ing  and d a t a  p rocess ing ,  m i c r o e l e c t r o n i c s ,  
antennas,  anc rrlembrane phenomena. To e v a l u a t e  r epor t ed  innova t ions  f o r  o r i g i -  
n a l i t y  and p c ' t e n t i a l  va lue  t o  i n d u s t r i a l  u s e r s ,  t h e  technology u t i l i z a t i o n  
program u t i l i z e s  t h e  s e r v i c e s  of a number of i n d u s t r i a l  r e s e a r c h  i n s t i t u t i o n s .  
Commercially o r i e n t e d  r e p o r t s  of t h e s e  developments a r e  then  prenared and 
published i n  a number of formats.  I n  FY 1966 t h e  i d e n t i f i c a t i o n  and evalua- 
t i o n  e f f o r t s  w i l l  be pursued a t  about t h e  same l e v e l s  as FY 1965, 

I n  a d d i t i o n  t o  t h e  normal method of d i s semina t ion  v i a  l i b r a r i e s  and 
ma i l ing  l i s t s ,  seven p i l o t  p r o j e c t s  i n  r e g i o n a l  information d i s s a n i n a t i o n  
a r e  being supported.  These d i s semina t ion  c e n t e r s ,  i n  most i n s t a i c e s ,  a r e  
operated by u n i v e r s i t i e s .  Center personnel  review, i n t e r p r e t  an3 convert  
new technology t o  the  i n d u s t r i a l  needs of p a r t i c i p a t i n g  o r g a n i z a t i o n s .  Using 
t h e  l a t e s t  NASA c a p a b i l i t i e s  ( p r i n t e d  index j o u r n a l s ,  mic ro f i che ,  computer 
t apes  and programs, e t c . )  t h e s e  c e n t e r s  provide p e r t i n e n t  t echno log ica l  
a f o n n a t i o n  on a s e l e c t i v e  b a s i s  t o  i n d u s t r i a l  u s e r s .  The Midwest Research 
I n s t i t u t e  (klI:I) p i l o t  p r o j e c t  w a s  i n i t i a t e d  i n  e a r l y  FY 1962. M R I  has  
employed a b road  approach t o  d i s semina t ion  s e r v i n g  more than  1003 f i rms.  
From t h i s  experience,  MRI i s  now developing more i n t e n s i v e  working r e l a t i o n -  
s h i p s  wi th  s e l e c t e d  firms using back-up computer support  f r o m  the  Aerospai-e 
Research App;.ic.ations Center (ARAC) a t  Indiana Un ive r s i ty ,  The Aerospace 
Research Appl.ic*ations Center i s  now nea r ing  t h e  end of i t s  second year  of 
ope ra t ion .  This c e n t e r  charges  companies a membership f e e  f o r  t i e  s e r v i c e s  
t h e  c e n t e r  ciffers.  The t h r e e  primary s e r v i c e s  are t h e  Re t rospec t ive  Search 
Se rv ice ,  t h e  S e l e c t i v e  Dissemination Service,  and t h e  I n d u s t r i a l  App l i ca t ions  
Service.  A l l .  but  two of t h e  o r i g i n a l  29 member companies have renewed t h e i r  
memberships and t h e  c e n t e r  has  cons ide rab ly  expanded i t s  enrol lment  i n  t h e  
second year .  During FY 1964, f i v e  c e n t e r s  i n  a d d i t i o n  t o  MRI and ARAC were 
e s t a b l i s h e d .  These a r e  a t  Wayne S t a t e  U n i v e r s i t y  ( D e t r o i t ) ,  t h e  Un ive r s i ty  
of Pit tsblurgh, U n i v e r s i t y  of Maryland, t h e  North Carol ina Science and 
Technolog,y Fksearch Center and Sou theas t e rn  S t a t e  College (Durant , Oklahoma). 
A l l  seven c e n t e r s  a r e  p i l o t  programs designed t o  implement those  elerrents 
a p p r o p r i a t e  t:o t h e  i n d u s t r i a l  needs of t h e i r  r e s p e c t i v e  a r e a s .  In  a c d i t i o n  
t o  t h e s e  seven c e n t e r s ,  i t  i s  planned t h a t  s e v e r a l  new p i l o t  programs w i l l  
be s t a r t e d  w.th FY 1966 funds. 

Beginning i n  f i s c a l  yea r s  1962 and 1963, a number of u n i v e r s i t i e s  
received g r a n t s  f o r  r e sea rch  i n  t h e  management of r e sea rch  and develcpment. 
A t  t h e  Unliversity of C a l i f o r n i a  (Berkeley) an  a t t empt  i s  underway t o  e s t a b -  
l i s h  a ccmputer s imula t ion  of t h e  process  of s c i e n t i f i c  i n q u i r y  i n c l i d i n g  
l i t e r a t u r e  sea rch ,  information r e t r i e v a l  and analogous reasoning.  At t h e  
Massachusetts 1:nst i tute  of  Technology s t u d i e s  on complex problem s o l k i n g ,  
interpersona: .  c o n f l i c t ,  m u l t i p l e  t a s k  assignments and d e c i s i o n  making have 
been i n i t i a t e d .  Other s t u d i e s  underway inc lude  r e sea rch  i.n c o n t r a c t i n g  
sys t ems  and prcpcedures, p r o j e c t  management, c o s t  e s t i m a t i o n  and budgeting. 

The impact of t h e  space program upon t h e  n a t i o n a l  economy p a r t i c u l a r l y  
with r e spec t  t o  i t s  e f f e c t  upon t h e  d i f f e r e n t  geographic,  i n d u s t r i a l ,  and c i v i l -  
i a n  sectclrs of t h e  economy; upon n a t i o n a l  economic growth; and upon t h e  aI.1oc.a- 
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tion of scientific and engineering manpower has been studied within the 
Technology Utilization Program. 
of California (Los Angeles) is attempting to analyze the shifting geographic 
patterns of primary first-tier and second-tier contracting. 
funded at Washington University (St. Louis) attempts to analyze the national 
impact of alternative assumptions concerning the level and composition of 
governmental spending streams with particular emphasis being laid upon the 
nature of th E! expenditures . 

A study recently started at the University 

Another study 

NASA expenditures have had a major impact on the economy of the Cape 
Kennedy area, especially on the functioning and development of local govern- 
mental units, school boards, planning boards, and utility services. This 
impact is being, studied in both an empirical and a qualitative sense t o  learn 
the types anc magnitude of the problems created by the space center build-up. 
In another case, NASA expenditures have stimulated rapid growth of a major 
scientific laboratory in Boulder, Colorado. Many changes in the economic 
base of the community, population, and local attitudes have resulted. A 
study now underway at the University of Colorado will analyze these changes 
in considerable depth throughout the community. 

It is to be emphasized that the Technology Utilization Program at its 
present stage i.s still very much an experimental program. Future plans, 
therefore, call for careful review of every phase of the present Technology 
Utilization I’rogram in order to determine the effectiveness of the current 
approaches whic:h are being pursued. Future plans also call for feasibility 
studies of the numerous additional ideas generated by the Program, ideas 
which offer prcmising new avenues whereby new science and technology emanat- 
ing from the space program can be more readily transferred to the non-space 
community . 
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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 66 BUDGET ESTIMATES 
/n-l 1 q n  thn . .mnn, l c \  
\ " " L L C L L O  I L L  L""YO. 'a . rud,  

-- ---- I_ -I 

hrA5A l N 5 T A L L A T  ION COGNIZANT PROGRAM O F F I C E  LOCATION OF I N S T A L L A T I O N  ~ COUNTY NEAREST C l T Y  

,^hn I ,,nnnn,i., cn.-,,-r, r Y n  t i . * #  A L L - ,  mu?. yl.l . .L. .... --, 
I 

C e n t e r ,  N A S A  Mnnned Space F l i g h t  Cocoa Reach: F l o r i d a  I Rrevard Cocoa Beach. F l o r i d a  
__ - ~~ I 

F Y  3 9 6 4  + F V  ' 9  65 F V  1 9  66 
Thc mis s ion  of Che John F. Kennedy Space C e n t e r ,  NASA, i s  t o  GALA P E R S O N N E L I F ~ ~ P ~  Yrar )  1 , 6 2 5  2,082 1 2,082 
conduct  o v e r a l l  p l a n n i n g  and s u p e r v i s i o n  o f  t h e  i n t e g r a t i o n ,  1 =TRACTOR AND OTHER PERSONNEL 5,797 1 8,793 ! 1 0 , 6 0 2  
t e s t ,  checkout  and l aunch  o f  NASA space  v e h i c l e  systems a t  TOTALALLPERSONNEL 1 7,422 I 10,875 1 1 2 , 6 8 4  
t h e  A i r  Force E a s t e r n  Tes t  Range and M e r r i t t  I s l a n d ,  and t o  
p r u v i d e  suppor t  serqices icjr a l l  NASA e l emen t s  l o c a t e d  i n  t h e  NASA-OWNED 

a r e a .  

t ~~ 

!NSTALLAT'OY MISSION I P E R S O N N E L  S T R E N G T  ti 

~- ~ ~ NO ACRES L A N D  
' 

88,7 i t3  ~- ___ - 
t - - ~  ~- 

t ' O T H E R  GOVERNMENT AGENCY-OWNED 
,l q,,, 
J - J4b h d N - F t D E R A L  8 i . c u a ~ a  r d a e m e n i r ,  

t 1 92,083 I TOTAL LAMD 

TOTAL CAPITAL I N E S " C  I c, 298,069.0  
) I -  

1 

- 

~~p~ ~ 

~ COGNIZANT I F Y  1959 T H R U  
CURRENT YEAR PROJECT L I N E  I T E M  I O F F I C E  

~-~ cp-- ~ 4- ~~ _-_ ~ 

RF Systems Test F a c i l i t y  
F l i g h t  C r e w  T r a i n i n g  B u i l d i n g  E x t e n s i o n  
E x t e n s i o n  t o  t h e  Medical  F a c i l i t y  
U t i l i t y  I n s t a l l a t i o n s  - New Area 
M o d i f i c a t i o n s  t o  Launch Complex No. 1 7  

1 l lnc ludrnp VASA-Owned I m d l  inr  o f  I u n ?  10. 144 

MSF 
MSF 
MSF 
MSF 
SSA 

6 9 . 0  

3 9 0 . 4  
2 2 0 . 5  j 

7 7 . 0  ' 

F Y  1966 
(E  s t m u t e d )  

1 , 3 7 4 . 0  
1 , 4 2 5 . 0  

5 9 8 . 0  
3 , 8 9 8 . 0  
1 , 3 0 0 . 0  

* 
F U T U R E  YEARS 

(Est imated)  1 

i ~ 

-0 - 
-0 - 
-0 - 
-0 - 
-0-  

~ _ _  
T O T A L  

A L L  YEARS 
( E s t i m a t e d )  
-- 

1 , 4 4 3 . 0  
3 , 8 7 8 . 0  

9 8 8 . 4  
4 , 1 1 8 . 5  
1 ,377 .O 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

RF SYSTEMS TEST FACILITY 

AUTHORIZATION --- LINE ITEM: 

PROGRAM OFFICE: --- FOR THE PROJECT: 

LOCATION OF ---- E'ROJECT: 

COGNIZANT NASA INSTALLATION: John F. Kennedy Space Center ,  NASA 

John F. Kennedy Space Center,  NASA 

Off ice  of Manned Space F l i g h t  

Merritt I s l and ,  Brevard County, F lo r ida  

TYPE OF CONS'I'IXJCTION PROJECT: New --- 
FUNDING: 

FY 1965 and. P r i o r  Years 

FY 1966 Esti.ma.te 

Tota l  Funding Through FY 1966 

PROJECT COST E:S'IIIMATE: ---- 

Land Acquisi.tion 

Construct  iclri --- 
Basic s t ruct :ure  
A i r  condi t i m i n g  
RF absorbent: ma te r i a l  
S i t e  devel.opment 
U t i l i t i e s  

Equipment 

Pos i t ion ing  equipment 
I n t e r  c omrrunica t ion  sys terns 
Cable 

Design 

F a l l o u t  ---- She1 tE:r (Not f e a s i b l e )  

"Ai t of 
Mea s u r  e 

--- 

Sq. F t ,  
LS 
LS 
LS 
LS 

LS 
LS 
LF 

--- 

$69,000 

1,374,000 

$1,443,000 

Un t To ta l  
c o s t  c o s t  - 

$1,216,000 

$29 . 90 59,800 
23,400 23,400 
87,400 87,400 

875,000 875,000 
170,400 170,400 

$158,000 

100,000 100,000 

5.71 20,000 
38,000 38,000 

None --- - 
- $1,374,000 
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PROJECT PURPCrSE -._-. : 

To provide a bo res igh t  range  r e q u i r e d  f o r  c a l i b r a t i o n  and v a l i d a t i o n  of 
the. X-band r a d a r  used f o r  rendezvous of t h e  Apol lo  Command Moduli? w i t h  t h e  
Lunar Excurs i on Flodule. 

PROJECT DESCF.IE'TION: ____--.----- 

This  prctject. w i l l  provide f o r  des ign  and c o n s t r u c t i o n  of a rianned space- 
c r a f t  b o r e s i f h t  range ,  which w i l l  c o n s i s t  of a f i x e d  tower and a n  a d d i t i o n  t o  
the  e x i s t i n g  Gemini Radar I3oresight Range Control  Bui lding.  IL f t a t  l e v e l  area 
between the f i xec l  tower and t h e  c o n t r o l  b u i l d i n g  w i l l  be approxi~nd t e l y  3,000 
f e e t  l o n g 3  150 f e e t  wide a t  t h e  f i x e d  tower, and 500 f e e t  wide a: the  c o n t r o l  
bu i ld ing .  T I  e s u r f a c e  levc~luess cannot  v a r y  by more than kli i n c h ,  
s l a b ,  approximately 20 f e e t  square ,  w i l l  be l o c a t e d  i n  f r o n t  of- the c o n t r o l  
hu i ld inp  t o  :upport  t h e  p o s i t i o n i n g  equipment f o r  t h e  Apollo s p a - e c r a f t .  

A conc re t e  

The f i x e d  tower w i l l  be approximately 50 f e e t  high and will ig.ccommode.te 
p o s i t i o n i n g  cqu.iprnent f o r  adjustment  of t h e  r a d a r  transmitter t:o t:he c'i?sii.ed 
p o s i t i  on. 

The twc s t o r y  L-shaped a d d i t i o n  t o  t h e  e x i s t i n g  c o n t r o l  buiLding w i l l ,  have 
an area of aFproximately :?,OOO square  f e e t .  The s t r u c t u r e  will.  ]E'  of masc-airy 
cons t ruc t ion  : w i t h  a s p e c i a l  rubbero id  o u t e r  cover ing  t o  provide ;:)roper 
absorbent  q u z . l i t i e s .  The E i r s t  f l o o r  w i l l  house an  equipment r o m  and ail. 
condi t ion ing  ectulpment. 'r'.le second f l o o r  w i l l  house c o n t r o l  and da ta  read-ou t 
equipment f c r  the  r e s t i n g  an6 c a l i b r a t i o n  of t h e  r ada r .  

PROJECT J U  S?'I:F 1:CA.T ION : -._--- 

The X-band rendezvous r a d a r  system used t o  guide t h e  Apollo Lunar Excursion 
Nodule t c  rendezvous w i t h  the  Command Module, must be p r e c i s e l y  :alil:ratetl or 
bores ighted  w i t  11 each s p a c e c r a f t  p r i o r  t o  launch. The b o r e s i g h t  accLracy,  
which must k e  w i t h i n  - 2 m i l l i r a d i a n s ,  r e q u i r e s  a range 3,000 feet. l cng  f o r  
proper  ca l ik ra t . i on  of t h e  X-band systems. The e x i s t i n g  Gemini Bor-esight l:ange, 
which ope ra t e s  i n  t h e  L-band frequency r eg ion ,  is 1,000 f e e t  Ions  anc n o t  
adequate  for  t h i s  purpose.  l ' h i s  range  cannot  be extended because of exis t - in@, 
s t r u c t u r e s  arid u t i l i t i e s .  Bccesight ing of t h e  Apollo radair systeoi m t s t  bc! 
performed a t  Merrit t  I s l a n d  a s  an  i n t e g r a l  p a r t  of p r e - f l i g h t  checkot t opc?r- 
a t i o n s  to p r w m t  p o s s i b l e  m j  sa l ignment  due t o  t r a n s p o r t a t  ion.  

+ 

ESTIMATED -.-- FZIXJRE: YEAR F U N D I N ( 1  FOR THIS PROJECT : None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FLIGHT CREW TRAINING BUILDING EXTENSION 

AUTHORIZATIC~lkLINE ITEM: John F. Kennedy Space Center,  NASA 

PROGRAM OFFI:(EFOR THE PROJECT: Of f i ce  of Manned Space F l i g h t  

LOCATION OF I?ROJECT: Merritt I s l and ,  Brevard County, F l o r i d a  

COGNIZANT NASA -- INSTALLATION: John F . Kennedy Space Center, NASA 

TYPE OF CON:~'[.RUCTION PROJECT: Ex t ens  ion 

FUN DING : 

FY 1965 irnd P r i o r  Years $2,453,000 

FY 1966 Estimate 1,425,000 

To ta l  Funding Through FY 1966 $3,878,000 

PROJECT COS'XESTIMATE: 

Land Acquis i t ion  

Cons t ruc t j L n i  

Basic  bu i ld ing  s t r u c t u r e  
A i r  coaclitdoning 
Emergen.c:y genera tor  
S i t e  devel.opment 
U t i  1 i t i . c s  

Equipmen ti 

I n  t erc cKmnun ica t ion s ys t ems 
Operatj.onii1 Telev is ion  system 
Cab 1 ing  
Off ice,, shop and labora tory  

Systems t o  connect power 
equiprnen t 

supp:L ies, a i r  condi t ion ing  

Unit of 
Measure 

--- 

Sq. F t .  
LS 
LS 
LS 
LS 

LS 
LS 
LS 

LS 

and- cabl ing  systems f o r  ground 
support  equipment LS 

Unit To ta l  
c o s t  c o s t  - - 

3989,300 

$26. .54 468,200 
222,800 222,800 
138,600 138,600 

124,700 124,700 
35,000 35,000 

$435,700 

49,000 49,000 
13,000 13,000 
13,000 13,000 

45,700 45,700 

315,000 315,000 
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Unit of Un i 1: T o t a l  
Measure Quant i  t y c o s t  - cos  1: -- 

Des ipn  

F a l l o u t  S h e l t e r  -.--I 

TOTAL $ 1 , 4  15,000 

PROJECT PURPQSE,: 

This  f a c i l i t y  w i l l  p rov ide  a d d i t i o n a l  space r equ i r ed  for i n c r e a s i n g  
f l i g h t  crew t r a i n i n g  c a p a b i l i t y  f o r  Apollo manned launches.  

PROJECT DESCRIPTION: 

This  prclject  p rov ides  f o r  an ex tens ion  t o  b o t h  t h e  e x i s t i n g  F l i g h t  C r e w  
T r a i n i n g  Building and t h e  r e l a t e d  equipment bu i ld ing .  The two-story ex- 
t ens ion  t o  t h e  F l i g h t  C r e w  T r a i n i n g  Bu i ld ing  w i l l  b e  c o n s t r u c t e d  of re- 
in fo rced  c o n c r e t e  and masonry c u r t a i n  w a l l s  and w i l l  c o n t a i n  approximately 
16,800 squa re  feet .  
(30 f e e t  high)  w i l l  b e  used t o  house two mission s i m u l a t o r s ,  and approxi- 
mately 3,300 squa re  f e e t  of low-bay area (11 f e e t  high)  w i l l  b e  used f o r  
suppor t ing  ccimputers, p e r i p h e r a l  equipment and consoles.  Approximately, 
8,000 square f e e t  w i l l  be  u t i l i z e d  f o r  shops,  computer programming and 
s e r v i c e  a r e a s .  
masonry wall :i a n d  w i l l  provide approximately 800 square f e e t  01 space.  

Approximately 5,500 squa re  f e e t  of high-bay a r e a  

The one-story ex tens ion  of t h e  equipment b u i l d i n g  w i l l  have 

PROJECT JUS'I'1:F 1:CATION : -.-- 
The three-man a s t r o n a u t  c : r ew and i t s  three-man back-up crew w i l l  undergo 

i n t e n s i v e  p r e - f l i g h t  t r a i n i n g  a t  Cape Kennedy f o r  t h e  three-month pe r iod  be- 
f o r e  each. mission.  The e x i s t i n g  Apollo f l i g h t  crew t r a i n i n g  equipmer t f o r  
t h e  Comma.nd Moclule and Lunar E:xcursion Module c o n s i s t s  of a set o f  tb'o p a r t -  
t a s k  t ra iner ' s ,  which w i l l  be u s e  f o r  one month, and a set of two mission 
s i m u l a t o r s ,  rrhic.h w i l l  be used f o r  t h e  f u l l  three-month pe r iod .  The exten- 
s i o n  t o  t h e  p r e s e n t  F l i g h t  C r e w  T r a i n i n g  Building w i l l  p rov ide  space and 
r e l a t e d  equi.pment f o r  one a d d i , t i o n a l  set of two mission si.mulnrors t c l  alll:,w 
ano the r  crew w i t h  i t s  back-up t o  t r a i n  s imultaneously.  Only through t h i s  
siInu1t.aneou:; trai .ning of crcw:; can the  planned launch schedule  be met. 

ESTIMATEII -.--- FZIXJRE YEAR FUNDINCL FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

EXTENSION TO THE MEDICAL FACILITY 

AUTHORIZATION L I N E  ITEM: John F. Kennedy Space Center ,  NASA 

PROGRAM CIFFI.(:E FOR THE PROJECT‘: 

LOCATION OF PROJECT: Mer r i t t  I s l a n d ,  Brevard County, F lo r ida  

C O G N I Z A N ’ I ’ N A ! ~ ; A I N S T A L ~ T I O N :  John F. Kennedy Space Center ,  NASA 

TYPE OF C80Ndl:RUCTION PROJECT : Extens ion  

FUNDING : 

Off i ce  of  Manned Space F l i g h t  

FY 196’5 arid P r i o r  Years $390,400 

FY 19616 E::; t i m a t  e 598,000 

Tot a1 Furiding Through FY 1966 $988,400 

PROJECT COST ESTIMATE : 

Land Acquis i t ion  

Cons t rcic t ion  

B a s i c :  bu:ilding s t r u c t u r e  
Speci.al :; t i:uc t u r a l  

r eclu i remen t s 
Spec ia l  plumbing 

recluir tmcrnts 
S p e c i a 1 e 1 t3 e t r i c a 1 

r eclu ii: tmtrnt s 
Spec ia l  doors (X-ray proof) 
Sit e dev e lopnien t 
U t  i l i t i c i  :; 

Eq u i p m c e  

Medic:al equipment 

Unit of 
Me as u r  e W a n t  i t  y 

Unit 
c o s t  - 

--.. 

$29.80 

13 ,200 

6 ,000 

10,500 
3 ,600 

26,900 
18,000 

262,000 

Total  
Cost 

- - -. 

$336 ,OOC! 

257,80O 

13,200 

6,000 

10,500 
3,600 

26 900 
18,000 

$262,000, 

26 2 000 
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Des i p n  

Fa1 lou t: She l t ier  

Unit  of Unit 
Measure Quant i t  y c o s t  

--- --- --- 
--- --- --- 

TOTAL, 

Total. 
c o s t  

- - -. 
-0-1, 

$598, OOCI 

PROJECT PUW,oSg: 

To provide a d d i t i o n a l  space necessa ry  t o  house a complete medical 
f a c i l i t y , ,  where such func t ions  as emergency t rea tment  , normal h e a l t h  mainte-  
nance,  arid i m  environmental  h e a l t h  program can be performed. 

PROJECT DESC R I P T I O N  : 

This  p:rDj e c t  p rovides  f o r  minor mod i f i ca t ions  t o  t h e  e x i s t i n g  d:i.spensary 
b u i l d i n g  and t h e  c o n s t r u c t i o n  of  approximately 8,700 square  f e e t  of  i tddi t ion-  
a 1  o f f i c e ,  labcoratory and medical suppor t  space.  The ex tens ion  w i l l  be a one 
s t o r y  masonry 'building. 

PROJECT JUS'rIFICATION : 

The implementation of a s a t i s f a c t o r y  occupat iona l  medical progr,im i s  
e s s e n t i a l  t o  t h e  maintenance of a s a f e  working environment,  t h e  p r e s e r v a t i o n  
of h e a l t h ,  and t h e  prompt t r ea tmen t  of  on-the-job i l l n e s s e s  and i n j u r i e s .  
E f f e c t i v e  execut ion  of such a program r e q u i r e s  a f a c i l i t y  which i s  ailequate 
i n  s i z e  .and p rope r ly  equipped. 

The f a c i l i t y  p r e s e n t l y  a v a i l a b l e  (a 4,600 square  foot b u i l d i n g ) ,  i s  i n -  
adequate  t o  provide t h e  normal h e a l t h  maintenance and emergency trealzment 
func t ions  f o r  t h e  c u r r e n t  C i v i l  Se rv ice  and c o n t r a c t o r  personnel. r eq i i i r i ng  
s e r v i c e .  As a r e s u l t  space has  been improvised through t h e  use  of t r a i l e r s .  

As t h e  number of personnel  t o  be served  i n c r e a s e s  t o  approximatr ly  
13,000, a d d i t i o n a l  space w i l l  be r equ i r ed  t o  perform t h e  normal heallth 
f u n c t i o n s  as w e l l  as t o  conduct t h e  a s s o c i a t e d  environmental  h e a l t h  program. 
The b a s i c  a c t i v i t i e s  r e q u i r i n g  housing i n  suppor t  of t h i s  l a t t e r  fun:tion a r e  
I n d u s t r i a l  Hygiene, Radia t ion  Con t ro l ,  and S a n i t a r y  Engineer ing.  Eal-h 
r e q u i r e s  l a b o r a t o r y  f a c i l i t i e s  and equipment f o r  such d i v e r s e  a c t i v i t i e s  as 
c o l l e c t i o n  and a n a l y s i s  of fumes and d u s t ,  survey  and a n a l y s i s  of r a d i o a c t i v e  
haza rds ,  t e s t i n g  of  water  and sewage, and c o n t r o l  of co r ros ion  and p D l l u t i o n .  

ESTIMATED F'lJTlJRE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

UTILITY INSTALLATIONS - N E W  AREA 

A U T H O R I Z A T I O l ~ ~ L N E  ITEM: John F. Kennedy Space Center ,  NASA 

PROGRAM OFFICl3OR THE PROJECT: 

LOCATION OF I?ITO.JECT: Merrit t  I s l a n d ,  Brevard County, F l o r i d a  

Of f i ce  of Manned Space F l i g h t  

COGNIZANT NA!LLJ.NSTALLATION: 
TYPE OF CONSXRIJCTION PROJECT: Extension 

FUNDING: 

John F. Kennedy Space Center ,  NASA 

M 1965 and :Prior Years $220,500 

FY 1966 Estimate 3,898,000 

Tota l  Funding Through FY 1966 .&118,509 

PROJECT COST-ETZMATE : 

Land Acquisi t ion 

Construct  ien 
Basic b u i l d i n g  s t r u c t u r e  
A i r  cond i t ion ing  
T ie - in  and modif icat ions 

t o  e x i s t i n g  s t r u c t u r e  
Ut i l i t i es  
S i t e  development 
Road 
Primary s u b s t a t i o n  

E l e c t r i c  power l i n e  
t ransformer 

Equipment 

Wideband t ransmission 
equ i pm e n t 

Unit of 
Measure 

Sq. F t .  
LS 

LS 
LS 
LS 

Sq. Yd. 

LS 
LF 

LS 

W a n t  i ty  

--- 

5,500 --- 

--- 
- -e  

8,300 

--- 
5,500 

--- 

Unit To ta l  
c o s t  c o s t  

-, S508.OQQ 

$23.53 129,400 
63,200 63,200 

16,100 16,100 
11,200 11,200 
22,200 22,200 

5.30 44,000 

165,700 165,700 
10.22 56,200 

$2,390,000, 

330,000 330,000 
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Widebancl mcmitoring 

Audic di.sti:i.liution 

Technics:. c o n t r o l  audio 

Technics:. c:am.trol 

T e chn. i c E,  I. c:o n.t r o  1 

Cable 

eq u. i pni ent: 

ecl u.ipnic:n t: 

equ ipnitmt: 

w id.ebarid equipment 

support: equipment 

Design 

F a l l o u t  She l t e r .  (Not f e a s i b l e )  

Unit of 
Measure 

LS 

LS 

LS 

LS 

LS 
LS 

--- 

- - -  

Unit: To ta l  
=St: C o s t .  

218,030 218,000 

459,033 459 ,OOCI 

454 ,o  31:) 4 54,  ooc 
327 ,030 327  ,0OC 

110 , o ) ~ : ~  110,000 
1,49;! ,010 1,492 ,OOC 

- - *. ,- - 

None 

$2,89 8 ,I - OOC 

- - .  -.-. 

--- - 
PROJECT PURPOSE,: 

To provide necessary a d d i t i o n s  t o  e x i s t i n g  e l e c t r i c a l  d i s t  r i l iut ion,  
conmunicatior.s , and road systems c o n s i s t e n t  w i th  t h e  development c f  t h e  
John F .  Kennedy Space C e n t e r ,  NASA, 

PROJECT DESCF.IE'TION : 

--.--I_ E l e c t r i c  Fower: Approximately 5,500 l i n e a r  f e e t  of t h r e e  conductor 
a e r i a l  cab le  w i l l  be  i n s t a l l e d  from t h e  i n t e r s e c t i o n  of Orsincl Road and 
Banana River Road, p a r a l l e l i n g  t h e  F l u i d  Tes t  S a f e t y  road ,  t o  t h e  o i l  switch 
ad jacen t  t o  the Ordnance S to rage  Building.  A 10,000 KVA t r a n s f o x e r '  and t h e  
necessa ry  p r c t e c t i o n  devices  w i l l  be i n s t a l l e d  i n  t h e  main subst'it: ion. 

--.--_I_ Communications: A 5,500 square f o o t  masonry a d d i t i o n  t o  t h e  C e n t r a l  
Telephone O f f i c e  w i l l  be c o n s t r u c t e d ,  which w i l l  extend t h e  f u l l  i eng th  orh 
t h e  no r th  and west s i d e s  of t h e  p r e s e n t  b u i l d i n g .  Outside cormnuillcation 
and i n s t r u m e n t a t i o n  c a b l i n g  w i l l  be provided f o r  a l l  f a c i l i t i e s  schedJled 
f o r  cornpleti.cn during t h i s  time frame. Work inc ludes  d e s i g n ,  p rocurenen t ,  
and i n s t a l l a t i o n  of equipment and c a b l e  wi th  major equipment components 
be ing  t e c h n i c a l  c o n t r o l  and wide band t r ansmiss ion  equipment. 

-- Roads: Approximately 4,000 l i n e a r  f e e t  of va ry ing  wildths of roalway i n  
t h e  MILA I n d u s t r i a l  Area w i l l  b e  provided. This  work w i l l  complt!te pro-  
v i s i o n s  f ' o r  €our - l ane  t r a f f i c  on "C" Avenue from Second S t r e e t  sou th  to 
F i f t h  S t r e e t ,  and on F i f t h  S t r e e t  from "Bl' Avenue e a s t  t o  "C" Avenue. 

CF  4-14 
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PROJECT JUST'IICATION : 

The expansion of t h e  u t i l i t y  and road systems i s  r equ i r ed  t o  i n c r e a s e  
s e r v i c e  capa .b i l i t y  t o  meet t h e  o r d e r l y  development of t h e  M e r r i t t  I s l a n d  
Launch Area. 

E l e c t r i c  Power - I n s t a l l a t i o n  of  a e r i a l  c a b l e  is  requ i r ed  along 
F l u i d  Tes t  Sa fe ty  Road t o  provide a loop f eed  t o  t h e  F l u i d  Tes t  
Complex, which w i l l  p rovide  t h e  f l e x i b i l i t y  needed t o  prevent  
l o s s  of' t e s t  d a t a  and i n t e r r u p t i o n  of o p e r a t i o n s  i n  t h e  event  
of power outage dur ing  t e s t  and checkout ope ra t ions .  I n s t a l l a t i o n  
of a tran.sformer i s  necessary  because completion of t h e  FY 1965 
additicln t o  t h e  Operat ions and Checkout Bui ld ing  w i l l  i n c r e a s e  
t h e  demand on t h e  e x i s t i n g  main s u b s t a t i o n  by approximately 
7,000 KVVA., which i s  beyond t h e  c a p a b i l i t y  of t h e  p re sen t  system. 

Commun i.ca.t i ons  

(a) 
1966-67 t ime pe r iod  and concurren t  personnel  i n c r e a s e s  w i l l  
impose requirements  f o r  a d d i t i o n a l  communications equipment. 
New eqL ipment and f a c i l i t i e s  cannot be  accommodated i n  t h e  
e x i s t i n g  C e n t r a l  Telephone Of f i ce  Bui ld ing .  For example, 
space is  now a v a i l a b l e  f o r  t e n  switchboard p o s i t i o n s ,  b u t  
t h i r t e e n  p o s i t i o n s  w i l l  be needed by 1967. Moreover, space 
i s  neecleci f o r  r equ i r ed  a d d i t i o n a l  swi tch ing  equipment, a 
cryptog,raphic v a u l t ,  and a d d i t i o n a l  wide-band t e rmina l  and 
r e p e a t e r  equipment. 

Tfe completion of new c o n s t r u c t i o n  du r ing  t h e  F i s c a l  Year 

(b) A.ddi.tiona1 communication and in s t rumen ta t ion  c a b l i n g  
w i l l  be  r equ i r ed  t o  provide  v ideo ,  audio ,  and d a t a  t r a n s -  
miss ion  i.n suppor t  of f a c i l i t i e s  which w i l l  become 
o p e r a t i o n a l  du r ing  t h i s  pe r iod .  The c a b l i n g  i s  needed t o  
provide i n t e r n a l  communication, as w e l l  as a d d i t i o n a l  
communi.ca&ion between Merritt I s l a n d  Launch Area, Cape 
Kennedy Air Force S t a t i o n ,  and P a t r i c k  A i r  Force Base. 

Roads -. The bui ld-up  of t h e  M e r r i t t  I s l a n d  I n d u s t r i a l  Area 
and cotncentrat ion of personnel  n e c e s s i t a t e s  t h e  a d d i t i o n  
of two l anes  t o  both F i f t h  S t r e e t  and "C" Avenue. More than 
5,000 v e h i c l e s  p e r  day w i l l  u se  t h e s e  major a r t e r i e s .  
Accepted s t anda rds  d i c t a t e  t h a t  t r a f f i c  of  t h i s  magnitude 
r e q u i r e s  f o u r  l anes  f o r  s a f e  and e f f i c i e n t  ope ra t ion .  

!3STIMATEo FUTURE YEAR FUNDING FOR THIS  PROJECT: None 
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- 0 EXlSTiNG FbCiLiTItS iFY-62,631 

I 4UOITORIUM F Y  62 
2 PRUJECT MlN4GEMENT FY 62 
3 CENTR4L C4FETERl4 F I  6 2  
4 FLIGHT OPERITIONS OFFICE FY 6 2  
7 LIFE SYSTEMS L4BW4TORY FY 6 2  
8 TECHNlC4L 8 ENGINEERING SERVICES OFFICE FY 6 2  

IO TECHhilC4L SERVICES SHOP FY 6 2  
12 CENTRIL DAT4 OFFICE FY 62 
I3 SYSTEMS EV4LU4TlON LABORlTORY FY 6 2  
I5 INSTRUMENTelTION 8 ELECTRONIC SYSTEMS L 4 8  FY 6 2  
16 SWCECR4FT RESEARCH OFFICE 8 L A B O R I T M Y  F Y 6 1  

23 CENTR4L H 8 C COOLING TOWER FY 6 2 . 6 3  
24 CENTR4L HE4TING 8 COOLMG PL4NT FY 6 2 . 6 3  
25 29 FIRE FLIGHT ST4TION 4CCELER4TlON FY 6 2  F4CILITY F Y  6 3  

3? !.!?ECS~?E? !il!SS!"L! CO>!TaL F I  E t  
11 EOAPZ LL!",D"U"E?T s,"L,L6T,n,. L"R*O"T"" F "  6 7  

34 FLIGHT 4CCELER4TlON MOTOR-GENER4TlON BUILDING FY 63 
36 ESC CONTRACTOR SuppoRT FACILITY FY 6 2  
4 0  ELEVATED W4TER T4NK FY 62 
41 S4S STM4GE F Y  6 2  
4 7 SOUTHWESTERN BELL TELEWONE BUILDING 
48 EMERGENCY POWER BUILDING I I M C C I  F Y  6 3  

_. 

221 ELECTRICPL SUBST4TION F Y  6 2  
223 SEW4GE TREATMENT PL4NT F Y  62 
226 FIELD CONSTRUCTICW DFFICE 
260 TR lNSL4T lON 8 WCIlffi SIMUL4TTION F 4 C l L i T I  F I  6 3  
26 I R ID IOLOUC4L F4ClLlTY FY 6 3  
262 ARC JET, R4D14NT HE4TlNG 8 4COUSTlC TEST F4CILITY FY 63 
M I  W4TER WELL F Y  6 2  
W2 W4TER WELL FY 62 
3 2 2  WATER TRE4TMENT F Y  62 
3 3 9  GROUND WATER STOR4GE T4NK FY 6 2  
340 G4S METERING ST4TlON FY 6 2  
350 THERWXHEMICIL  TEST F4C lL lTY  F Y  63 
351 IHERMOCHEMICAL SWCE C W M B E R  FY 63 
3 5 2  LLECTRO-EXPLOSIVE OEViCES FY 63 
3 5 3  R E K T i O h  C O ~ T R O L  TEST F(\CiLiTY FY 6 3  
354 SWCE POWER SYSTEMS TEST F4ClLlTY FY 63 
355 CHEMICAL SlOR4GE BUILDING FY 63 
356 COMPONENTS TEST F4CILITY F Y  63  
3 5 7  THERMOCHEMICIL TEST 4REA G4TE HOUSE FY 63 
358 THERWXHEMC4L PTWPELL4NT W4STE TREITMENT FY 6 3  
4 7  C.t.RdC.F F "  F.9 . .. .- 
419 SUPPORT OFFICE F Y  6 2  
420 SUFWRT SHOP 8 WIREHOUSE F Y  6 2  

FKILITIES 4UTHOSQED OR U N E R  CONTR4Cl 

5 
7 
9 
I 

14 
16 

2 3  
24 
31 
3 2  
3 3  
4 5  
4 9  
101 
I 02 
I 03 
I04 
2 0 4  
222 
223 
2 3 0  
2 6 '  
2 6 3  
305 
380 
422 
440 
450 

MISSION SIMULIITIW 5 TR4lNlNG F 4 t I L I T Y  bY 64 
LIFE SYSTEMS LIBORATORY FY 6 5  
TECHNICAL SERViCES F4CILITY FY 65 
BR4NCH C4FETERl4 FY 65 
4NECHOlC CH4MBER TEST F4CILITY F Y  €4 
SP4CECR4FT RESE4RCH OFFICE 8 L4BOR4TORY F Y  64 
CENTRIL  H 8 C C W L I N G  TOWER F Y  64 .65  
CENTRPL HEITING 8 COOLING R A N T  F Y  6 4 6 5  
LUN4R MISSION 8 S P 4 E  mPLOR4TICU F 4 C I L I T I  F I  65 
SPACE ENVIROWENT S I M U L I T O N  LABORITORY FY 65 
ULTR4 HIGH VICUUM CH4MBER F 4 C l L l T I  F Y  6 4  
PROJECT ENGINEERING F4CILITY F I  64 
VlBR4TlON 8 4COUSnC TEST F I C I L I T Y  F Y  64 
GU4RDHCSE F Y  6 4  
GUMOHOUSE F Y  6 4  
GUIRDHOUSE F Y  6 4  
GU4ROWIJSE F Y  6 4  
GUbROHOUSE FY 64 
ATMOS ENTRY SIMULATION F4CIL IT I  F I  64 
SEN4GE TREITMENT PL4NT F I  64 
CREW SYSTEMS EIIOLOGIC4L F4ClLlTY F I  64 
R4OIOLOGICAL FkClLlTY 64 
HEALTH PHYSICS LIIBORITORY F Y  64 
GU4RDnOUSE FY 6 4  
HeZ4ROOVS M4TERibL STORIGE F4ClLiTY F I  64 
LOGISTIC SUPPORT WIREHOUSE FY 6 5  
ELECTRONIC SYSTEMS C M I P A l 4 B I I I T I  F4CIL lT I  F l  6' 
l lN lENN4 S t R V i C t  8UlLDlNG 8 TOWER f 1 64 

m 3.2 P*"Pn)t,i i , > C l i  " E l "  066  P*O r i  I <  -0 
31 MODIFICATIONS TO E N V I R O N M E N T A L  

TESTING LABORATORY 

421 MISSION SUPPORT W A R t H U U S C  



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

. TOTALALLPERSONNEL I 5,796 I 7,718 
The m i s s i o n  o f  t h e  Manned S p a c e c r a f t  C e n t e r  i s  t h e  develop-  CONTRACTOR AND OTHER PERSONNEL 

ment o f  s p a c e c r a f t  f o r  Manned Space F l i g h t  programs.  The 

CONSTRUCTION OF FACILITIES 

8,531 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT 
2,077 

PROJECT L I N E  I T E M  

c - ~- 

I COGNIZANT F Y  1 9 6 2  T H R U  
CURRENT YEAR 

I 1 1 O F F I C E  
---lp 

I 
M o d i f i c a t i o n s  t o  t h e  Environmental  T e s t i n g  L a b o r a t o r y  I MSF , 41,830.0  

, MSF 56.0 C e n t e r  Support  F a c i l i t i e s  I 
I 

- 
L ,  - 
- 
I 

N -  
A L L  O T q E R  PROJECTS 

F Y  1 9 6 6  
(Est imated)  

~ 

3,600.0  
800.0 

F U T U R E  YEARS 
(Est imated)  

~ ~ ~~ 

-0 - 
-0- 

345.0 ~- - 
T O T A L  

A L L  YEARS 
- (Esrrmated) 

45,430.0  
856.0 

TOTALS 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

--- I43D'IFICATIONS TO THE ENVIRONMENTAL TESTING LABORATORY 

AUTHORIZATIOIQ -.-- LINE ITEM: 

PROGRAM OFFICE --- FOR THE PROJECT: 

Manned Spacecraf t  Center 

Of f i ce  of Manned Space F l i g h t  

LOCATION OF ;PRO.JECT: Clear Lake, Harris County, Texas 

COGNIZANT --- NASA INSTALLATION: Manned Spacecraf t  Center 

TYPE OF CONSTESTION PROJECT: A l t e r a t i o n  

FUNDING: 

FY 1965 and P r i o r  Years $41,830,000 

FY 1966 Est imate  3 , 600,000 

To ta l  Funding Through FY 1966 $45,430,000 

PROJECT COST ES'TIMATE: ---- 

Land Acquisi t ion --- 

Cons t r uc t ion  -- 
Building 
S i t e  pr el? ar.a t ion  
U t i 1  i t i e  s 

Equipmeis 

Data a c q u i s i t i o n  system 
Mechanical pumping system 
Di f fus ion  pumping and backing 

Hot gaseous n i t r o g e n  

Cooling water system 
Leak d e t e c t i o n  
Instrumentat ion 
H e  1 iuin r e f r i g e r a t i o n  system 

sys  tern 

r e c  Lrculat ion system 

Unit  of 
Measure 

--- 

Sq. Ft.  
LS 
LS 

LS 
LS 

LS 

LS 
LS 
LS 
LS 
LS 

Unit. 
cost. -- 
---. 

$26.26 
12,200 
71,700 

210,500 
278,600 

292,800 

630,500 
91 , 200 

102,500 
277,200 --- 1,473; 300 

T o t a l  
c o s t  

--- 
j243,400 

159,500 
12,200 
71,700 

d l  3.356,600 

210,500 
278 , 600 

292,800 

630,500 
91 , 200 

102 , 500 
277,200 

1: 473,300 
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Unit  of Uni t  T o t a l  
Me as u r  e Quant i ty  c o s t  c o s t  - 

Design 

F a l l o u t  S h e l t e r  (Not f e a s i b l e )  --- --- --- None -- -.-- 

TOTAL $3,61)0,000 

PROJECT PURPOSE: -.-. 

To provide t h e  Environmental Chambers wi th  an  inc reased  s imula t ion  
c a p a b i l i t y ,  w i t h  improved ope ra t ing  e f f i c i e n c y ,  and w i t h  a d d i t i o n a l  s a f e t y  
f e a t u r e s  f o r  t t . e  a s t r o n a u t s .  

PROJECT DESCRI E'TI.ON: 
---I 

T h i s  project .  w i l l  p rovide  f o r  ex tens ions  t o  t h e  Pump Equipment Wing 
(approximately 2,800 square  f e e t )  and R e f r i g e r a t i o n  Equipment Wing (approx- 
imate ly  3,300 square  f e e t )  t o  accommodate a d d i t i o n a l  equipment f o r  t h e  vacuum 
pumping systerris. 
Environmental Tes t ing  Laboratory and t h e  I n t e g r a t e d  Mission Cont ro l  Center 
(IMCC) , Centra.]. Data F a c i l i t y  and t h e  Vib ra t ion  and Acoustic Laboratory.  

A hard l i n e  d a t a  l i n k  system w i l l  be cons t ruc t ed  between t h e  

Other mod i f i ca t ions  t o  t h e  chambers w i l l  i nc lude  t h e  a d d i t i o n  of a c losed-  
loop o r b i t a l  s!.mulator, a gas  l e a k  d e t e c t i o n  system, a 40,000 foot hold-mode, 
and a hot ,gaseous n i t r o g e n  r e c i r c u l a t i o n  system. 
t h e  a i r  cortdit::loning and cool ing  water systems w i l l  be expanded. 

To support. t h e s e  modi f i c a t i o r t s ,  

PROJECT J L J  ST II'I CATION: -.--- 

Modif ica1:-ion of t h e  environmental  chambers i s  r e q u i r e d  t o  ach ieve  optimum 
space simul.atj.on and t o  provide  a d d i t i o n a l  s a f e t y  f o r  t h e  a s t r o n a u t s .  A 
c losed-loop oi:l~irsal s imula to r  f o r  computer programming t h e  i n t e n s i t i e s  of t h e  
s o l a r  simul.ato:rs and p o s i t i o n s  of t h e  luna r  p l ane  must be provided t o  o b t a i n  
a c c u r a t e  sLmu!.at ions and t e s t  da t a .  
Env ir  o m e n t a l  're :; t ing  Lab o r  a t  ory , ground o p e r a t i o n a l  f 1 i g  h t con tr o 1 eqt iipmen t 
and real t i m e  d a t a  r educ t ion  equipment must be in t e rconnec ted  t o  form ;in 
opera t ing  sysi::c:m. The hard l i n e  d a t a  l i n k  system w i l l  perform t h i s  func t ion .  

To permi t  more r e a l i s t i c  s i m u l a t i o n s ,  t h e  

A t  p rese i i t ,  t h e  chamber i s  evacuated from atmospheric  p r e s s u r e  t o  maximum 
vacuum wi thout  a s t o p .  
provided t o  a f f o r d  t h e  a s t r o n a u t s  greater s a f e t y .  This  f e a t u r e  w i l l  p e r m i t  
t h e  chamber and 921 i n s t rumen ta t ion  t o  be checked p r i o r  t o  proceedLing :o t h e  
hard vacuum region  (lO'7mmHg). 

A c a p a b i l i t y  t o  hold t h e  chamber a t  40,000 feel: must be. 

To ach ieve  g r e a t e r  e f  f i c i e n c y  of o p e r a t i o n ,  a d d i t i o n a l  vacuum pumping 
must  be provided t o  dec rease  t h e  unproduct ive vacuum pumpdmn t i m e .  T'ie 
planned a d d i t i o n  w i l l  reduce t h i s  unproduct ive t i m e  from 1 2  hours t o  4 hours.  

CF 7-4 



The i n s t a l l a t i o n  of a hot  gaseous n i t r o g e n  r e c i r c u l a t i o n  syst.em i:; 
requ i red  t o  i n c r e a s e  t h e  chamber o p e r a t i n g  e f f i c i e n c y .  
r e c i r c u l a t i o n  system w i l l  dec rease  t h e  cryopanel  warm-up from 24 hours t o  4 
hours ,  thereby ,  pe rmi t t i ng  t h e  chamber t o  be r e p r e s s u r i z e d  much soone r ,  upon 
completion of a test. The cryopanels  must be warmed t o  near  ambient temper- 
a t u r e  b e f o r e  r e p r e s s u r i z i n g  t h e  chamber i n  o rde r  t o  p reven t  t h e  contamlnat ion 
of t h e  cryogenic  system. 

The hot  gaseous n i t r o g e n  

The manual l e a k  d e t e c t i o n  methods now employed are t i m e  consuming and 
p r e s e n t  p o t e n t i a l  de l ays  t o  t h e  test  program. 
d e t e c t i o n  system w i l l  c o r r e c t  t h e s e  d e f i c i e n c i e s .  

The planned au tomat ic  l z a k  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

CENTER SUPPORT FACILITIES 

AUTHORIZATION -- LINE ITEM: 

PROGRAM OFFICE FOR THE PROJECT: O f f i c e  of Manned Space F l i g h t  

LOCATION OF PROJECT: Clear Lake, Harris County, Texas 

COGNIZANT NASA .-- INSTALLATION: Manned Spacec ra f t  Center  

TYPE OF CONSTRUCTION PROJECT: New 

Manned Spacec ra f t  Center  

FUNDING: 

FY 1965 and P r i o r  Years 

FY 1966 E s t i m a t e  

T o t a l  Fc,nd.ing Through FY 1966 

PROJECT COST ESTIMATE: 

$56,000 

800,000 

$856,000 

Land A c q u i s i t i o n  - --- 
Cons t ruc. t i o n  ----- 

Warehouse 
S i t  e cIc:ve lopment 
U t i .  1 i t . ies  

Equipmerl, 

Design 

Unit  of 
Measure 

--- 

S q .  F t .  
LS 
LS 

--- 
--- 

Fa 1 1 ou t !i he 1 t e r ( N o  t f e a s i b 1 e ) --- --.--- 

PROJECT PURPOSE: -.--- 

Tota.1 
c o s t  ---- 

- .- I 
$800,0100 

636,200 
100,3~00 
63,5800 

- - .- 
- - .- 

None 

$800, OOC 

-- 

- --- 

The purpose of t h i s  p r o j e c t  i s  t o  provide  t h e  necessary  a d d i t i o n a l  ware- 
house :;pa(:.(: :for r ece iv ing ,  s t o r i n g  and i s s u i n g  s p a c e c r a f t  component s ,  s p a r e  
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p a r t s  and gene ra l  s u p p l i e s  i n  suppor t  of t h e  Manned S p a c e c r a f t  Center devel-  
opment and tes t :  programs. 

PROJECT PESC:E:IE’TION: ---- 

This p r o j e c t  w i l l  p rov ide  f o r  t h e  c o n s t r u c t i o n  of a warehouse b u i l d i n g  
w i t h  an a.rea of approximately 61,000 squa re  feet .  The b u i l d i n g  w i l l  be  a 
s i n g l e  s tory : ,  high-bay s t r u c t u r e ,  20 f e e t  high,  and w i l l  be  c o n s t r u c t e d  of 
s teel  frame and p r e c a s t  c o n c r e t e  w a l l  pane l s .  An area of approximately 
32,000 sq.uare f e e t  w i l l  have a c o n t r o l l e d  environment f o r  s t o r a g e  of space- 
c r a f t  s p a r e  p a r t s .  

PROJECT JUSI;[FICCATION: 

The con:;truction of warehouse space has been planned as p a r t  of t h e  
phased const:iruction t o  m e e t  t h e  requirements  of t h e  eng inee r ing  and admini- 
s t r a t i v e  opeirations as t h e  Apollo development and tes t  program i s  i n t e n s i f i e d .  
F i s c a l  Year 1962 and F i s c a l  Year 1965 Cons t ruc t ion  of F a c i l i t y  programs pro- 
vided approximately 52,100 squa re  f e e t  of warehouse space a t  t h e  C l e l i r  Lake 
s i t e .  The Ii’:iscal Year 1966 f a c i l i t y  w i l l  p rov ide  an  a d d i t i o n a l  61,000 square 
fee t .  Apprcl:&nately 70,000 i n d i v i d u a l  l i n e  i t e m s  w i l l  be handled i n  suppor t  
of t h e  deve:I.opment and test program. These 70,000 i t e m s  w i l l  r e q u i r e  ap- 
proximately 1J8,OOO square f e e t  of s t o r a g e  area. The ba lance  of t h e  space i s  
r equ i r ed  f o r  r e c e i v i n g ,  s t o r i n g  and i s s u i n g  g e n e r a l  supply i t e m s  sucii as 
t o o l s ,  f i lm:,  p ip ing ,  t r ans fo rmers ,  w i r e ,  and a d m i n i s t r a t i v e  s u p p l i e s .  

ESTIMATED --- FlJ’rURE YEAR FUNDING FOR THIS PROJECT: None 
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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 PERSONNEL ( E n d  of Y e a r )  

The mission of  t he  Marshal l  Space F l i g h t  Center i s  the  k C x  A N D  G R  L i S o N N T  

TOTAL ALL PERSONNEL development of  launch v e h i c l e s ,  engines  and v e h i c l e  systems 

CONSTRUCTION OF FACILITIES 

7,355 7 , E F p z K  
~. ~- 5.454 5,986 I 6,088 

12,809 13,206 1 13,283 

FISCAL YEAR 13 66 BUDGET ESfiMAfES 
(Do l l a r s  i n  thousands) -- - _ _  -. - - - . 

I NEAREST C ITY 
NASA INSTALLAT ION 1 COGNIZANT PROGRAM OFFICE 1 LOCATION OF INSTALLATION 1 COUNTY 

I ,  r ldPSkldl l  spdce ~ l i ~ ; ~ t  FOR IN9TAI  I ATION 
I ' Manned Space F l i g h t  , H u n t s v i l l e ,  Alabama Madison i _ _  Center  

INSTALLATION MISSION 

f o r  Manned Space F l i g h t  programs. The Center a l s o  performs L A N D  NO. A C R E S  

advanced s t u d i e s  and r e sea rch  i n  the  genera l  f i e l d  of 
a s t r o n a u t i c s .  

Non-Destructive Tes t ing  Laboratory 
Addi t ions  t o  Materials Laboratory 
Test Engineer ing Building Extension 
Extens ion  t o  High P res su re  Gas Systems 
LOX Storage  F a c i l i t i e s  f o r  West Test Area 

I I- NASA-OWNED - 1,786 
I OTHER GOVERNMENT AGENCY-OWNED 

1 NON-FEDERAL ( L e a s e s ,  easements)  
- - - -- - _ _ _  - ___ 

TOTAL LAND 1.850 
TOTAL CAPITAL INVESTP I ( Inc luding NASA-Owned L a n d )  (as  of l u n e  30, 19 61 

COGNIZANT 
O F F I C E  

MSF 
MSF 
MSF 
MSF 
MSF 

A L L  OTHER P R O J E C T S  , 

'Y 1961 THRU 
CURRENT YEAR 

59.0 
72.0 

1,478.0 
117.0 

76.0 

147,033.0 

148,835.0 

F Y  19 66 
( E s t  imoted)  

708.0 
1,107.0 

616.0 
1,415.0 

930.0 

yT 1 %  223,843.0 

-0- 
-0 - 
-0- 
-0- 
-0- 

767.0 
1,179 .O 
2,094.0 
1,532.0 
1,006.0 

NASA FORM 1029 ( R E V .  NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

NON-DESTRUCTIVE TESTING LABORATORY 

AUTHORIZATION LINE ITEM: Marshall  Space F l i g h t  Center 

PROGRAM OlFFI.C:E FOR THE PROJECT: Off ice  of Manned Space F l i g h t  

LOCATION OF PRCIJECT: Hun t sv i l l e ,  Madison County, Alabama 

COGNIZANT NASA INSTALLATION: Marshall  Space F l i g h t  Center 

TYPE OF CONSll~RZICTION PROJECT: New 

FUNDING : 

FY 1965 artd P r i o r  Years $59,000 

FY 19616 E:stFmate 708,000 

Tota l  Funding Through FY 1966 $767,000 

PROJECT COS'I:-g;TIMATE : 

Total  
c o s t  

Unit of 
Measure 

Unit 
c o s t  Quant i t v  

--- Land Ac:qui.sit: ion 

$445. go(!, Construct  i.on 

248,100 Bas ic :  btl:.lding s t r u c t u r e  
Spec i.al s true t u r a  1 

requirements 
A i r  c:oncl :it ion ing  
Integral .  equipment 

S i t  e dev e1 opment 
U t i  1 i.t i e  5; 

(Such i is s p e c i a l  doors) 

Sq. F t .  8,780 $28.26 

37,000 

41,000 
34,900 

37,000 

41,000 
34,900 

LS 
LS 
LS 

25,600 
59,300 

25,600 
59,300 

LS 
LS 

$262.100. Eq u i p m e g  

262,100 262 100 Laboratairy equipment LS 

CF 8-3 



Unit of Unit Tota l  
Measure Quan t i ty  c o s t  c o s t  . - 

Des iPn 

Fa l lou t  S h s l t e r  

TOTAL $708,000 

PROJECT PURPcg.: 

To provide f o r  t he  cons t ruc t ion  of a labora tory  f o r  development Df non- 
d e s t r u c t i v e  iraterials t e s t i n g  and in spec t ion  techniques.  

PROJECT DESCRIPTION: 

The f a c i l i t y  w i l l  be  cons t ruc ted  as a s i n g l e  s t o r y ,  concre te  b lo-k  
s t r u c t u r e ,  with a gross  area of approximately 8,800 square f e e t .  The i n t e -  
r i o r  area w i l l  be divided i n t o  l a b o r a t o r i e s  w i th  minimal o f f i c e  space and 
necessary mechanical equipment. The s t r u c t u r e  w i l l  include fou r  cel l , ;  wi th  
r a d i a t i o n  sh ie ld ing  and i n t e r i o r  walls cons t ruc ted  of  monoli thic  reinEorced 
concre te .  A r a d i a t i o n  monitoring system, access and i n t e r l o c k  system, and 
automatic shutdown equipment w i l l  a l s o  be included. Purchase, i n s t a l  Lation, 
and checkout of high-energy in spec t ion  equipment, u l t r a s o n i c  and eddy cu r ren t  
i n spec t ion  equipment, X-ray d i f f r a c t i o n  and i n f r a r e d  r a d i a t i o n  instrurnenta- 
t i o n ,  and su r face  in spec t ion  equipment w i l l  be provided as p a r t  of thi? t o t a l  
i n t e g r a t e d  f a c i l i t y .  

PROJECT JUST:LFZCATION : 

Non-destructive t e s t i n g  i s  a technique used t o  d e t e c t  and measure defect:; 
i n  materials without  impairing t h e  usefu lness  o r  degrading t h e  p rope r t i e s  of 
t h e  materials teested. Although i t  i s  considered t o  be one of  t he  mosl: mean- 
i n g f u l  forms (of t e s t i n g  a v a i l a b l e  t o  space v e h i c l e  development, the s t a t e -o f  - 
t h e - a r t  i n  both indus t ry  and Government l ags  f a r  behind t h e  developmeiit and 
app l i ca t ion  o f  new materials. The penal ty  t o  t h e  space program i s  e i t h e r  t h e  
imposi t ion of add i t iona l  s a f e t y  f a c t o r s ,  wi th  a t tendant  i nc rease  i n  wcight , 01: 

a compromise in r e l i a b i l i t y .  

A l l  known methods f o r  non-destruct ive t e s t i n g  r equ i r e  f u r t h e r  develop- 
ment through a combination of such techniques as X-ray, i s o t r o p i c  rad io-  
graphy, u l t r a - son ic  t e s t i n g ,  eddy cu r ren t  t e s t i n g ,  i n f r a r e d  inspec t ion ,  and 
chemical su r f ace  inspect ion.  The performance of t hese  techniques r equ i r e s  
the  in t eg ra t ion  of personnel and a s soc ia t ed  equipment wi th in  a s i n g l e  p ~ o p ~ ~ l y  
i s o l a t e d  f a c i l i t y ,  s ince  high energy and r a d i a t i o n  sources a r e  gene ra l ly  i n -  
volved. Exis t ing  labora tory  space a v a i l a b l e  f o r  t h i s  func t ion  i s  c u r r e n t l y  
l imi ted  t o  a small room i n  the  Mater ia l s  Laboratory. Without t h i s  f a c i l i t y ,  
the  important func t ion  of developing non-destruct ive t e s t i n g  techniquss  cannot: 
be performed. 

ESTIMATED FU1:'lJRIS YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

ADDITIONS TO MATERIALS LABORATORY 

AUTHORIZATZON.-gNE ITEM: 

PROGRAM OFFICgP3R THE PROJECT: 

LOCATION OF PROJECT: Huntsville, Madison County, Alabama 

COGNIZANT NASAINSTALLATION: 

TYPE OF CONSTlttTION PROJECT : 

Marshall Space Flight Center 

Office of Manned Space Flight 

Marshall Space Flight Center 

Extension 

FUNDING : 

FY 1965 and Prior Years 

FY 1966 Estimate 

Total Funding Through FY 1966 

PROJECT COST BSTIMATE: 

Land Acquisition 

ConstructiaE 

Basic bui Lding structure 
Integral equipment in- 

Special structural re- 

Special electrical re- 

Air conditioning 
S i t e  development 
Utilities 

cluding crane and elevator 

qui reme n t s 

quirements 

Equipmeng 

Laboratory 

$72,000 

1,107,000 

$1,179,000 

Unit of 
Measure 

--- 

Sq. Ft. 

LS 

LS 

LS 
LS 
LS 
LS 

LS 

Unit 
cost - 
--- 

$23. a3 

30,900 

9,400 

10,400 
292,000 
7,300 
35,000 

ia5,ooo 

Total 
cost 

- - -  

fi22,OOO 

537,000 

.30,900 

9,400 

LO ,400 

7,300 
35,000 

aS35 ,000 

135,000 

2'3 2 ,000 

CF 88-6 
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Unit of  Unit To ta l  
M e  a su r e c o s t  c o s t  Quan t i ty  - 

TOTAL $1,107,000 - 
PROJECT F’m;{)SE;: 

This fa,c:il.ity w i l l  provide the  a d d i t i o n a l  l abora to ry  space required f o r  
the  superv is ion  of research  and development c o n t r a c t s  i n  materials technology 
supporting t:he Apollo f l i g h t  program. 

PROJECT DESC:E:IE’TION : 

The p r o j e c t  w i l l  provide f o r  the cons t ruc t ion  of t h r e e  addic ions  t o  t h e  
Materials Laboratory Building and f o r  t h e  procurement, f a b r i c a t i o n ,  i n s t a l -  
l a t i o n ,  and checkout of a s soc ia t ed  l abora to ry  equipment. The add i t ions  t o  the  
e a s t  s i d e  of  tke  e x i s t i n g  s t r u c t u r e  w i l l  include: a s ing le - s to ry  L-shaped 
s t r u c t u r e  apprclximately 5,500 square f e e t  t o  house a w e t  instrument chemical 
l abo ra to ry ;  i r  s ing le - s to ry  s t r u c t u r e  130 f e e t  by 50 f e e t ,  approximately 
6,500 square f e e t ,  t o  house developmental welding and chemical metallurgy 
l a b o r a t o r i e s ;  a.nd a two-story a d d i t i o n  100 f e e t  by 51 f e e t ,  approximately 
10,500 square f e e t ,  connected t o  the  c e n t e r  wing of the  Material:; L a b x a t o r y  
Building t o  house phys ics ,  engineering and environmental l a b o r a t o r i e s .  

Construction f e a t u r e s  w i l l  be compatible with the  e x i s t i n g  bu i ld ing  
(concre te  s l a b ;  concre te  block) and p a r t i t i o n e d  i n t o  l abora to ry  isnd o f f i c e  
space, 

PROJECT JUSTIFICATION:  

The e x i s t i n g  Materials Division Laboratory was cons t ruc ted  by t h ?  Army 
i n  support of m a t e r i a l s  engineering a c t i v i t i e s  f o r  t he  Redstone and J i p i t e r  
programs. With the  t r a n s f e r  of the  f a c i l i t y  t o  NASA and the  advent O E  the  
Sa turn  progr,ams, t he  progress ive ly  inc reas ing  r e s p o n s i b i l i t y  and workload 
of the Materials Division has n e c e s s i t a t e d  a twofold inc rease  i n  p e r s m n e l  
and a commensurate increase  i n  t h e  amount and s i z e  of  t es t  and l abora to ry  
equipment. Space a v a i l a b i l i t y ,  however, remained s t a t i c  throughout t 2ese  
major expansions of personnel and equipment. The r e s u l t  i s  an overcr3wded 
f a c i l i t y ,  and an i n a b i l i t y  t o  i n s t a l l  t he  necessary l abora to ry  appara tus .  
The a d d i t i o m  t o  t h i s  l abora to ry  a r e  designed t o  a l l e v i a t e  c u r r e n t l y  w e r -  
crowded condi t ions  and permit the  r e l o c a t i o n  of expensive and s e r i s i t i f e  
items of labora tory  equipment i n t o  adequate surroundings. 

The Mate r i a l s  Division provides d i r e c t  support t o  a l l  cen te r  elements 
i n  the  arlea of materials technology. The Div is ion  a l s o  superv ises  a n j  
eva lua te s  thi? work of supporting research  technology c o n t r a c t o r s ,  as laell  
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a s  the  matei::ia:ts programs conducted by prime con t r ac to r s .  This inc ludes  
developmenta L engineer ing,  design,  eva lua t ion ,  t e s t i n g ,  inspec t ion ,  and 
f a i l u r e  anal.:ys:is of materials used on launch vehic les .  The Divis ion a l s o  
maintains  a program of s u r v e i l l a n c e ,  t e s t i n g ,  and inspec t ion  throughout 
the  l i f e  of each veh ic l e  with a view, towards continuous incorpora t ior  
of  improvements which w i l l  a s su re  the  h ighes t  degree of veh ic l e  re l i -  
a b i l i t y  . 

DeVelOpCient work with new materials i s  a l s o  a v i t a l  funct ion i n  o rde r  
t o  achieve 61 general  upgrading of the  veh ic l e .  The newer t i t an ium a l l o y s ,  
beryl l ium and beryl l ium composite materials, supera l loys ,  magnesium- 
l i t h ium alloys, polymeric ma te r i a l s ,  ceramic materials, and spec ia l ty  
materials inc.ltiding l u b r i c a n t s ,  f l u i d s ,  and e l e c t r i c a l  materials are 
examples of th i s  e f f o r t .  Work with new techniques,  such as improved 
welding and jo in ing  methods, cryogenic and high temperature i n s u l a t i o n  
schemes, f i lament  windings, material re inforcements ,  improved energy con- 
vers ion  and regula t ion  methods are examples of  e f f o r t s  i n  t h i s  a rea .  I n  
add i t ion ,  s ince  many veh ic l e  and ground support  equipment p rob lem develop 
because of ma te r i a l  o r  component f a i l u r e s ,  i t  i s  e s s e n t i a l  t h a t  ia compre- 
hensive program and c a p a b i l i t y  be maintained t o  diagnose f a i l u r e s  and 
recommend remedial ac t ion .  For example, the  labora tory  i s  c u r r e n t l y  in- 
v e s t i g a t i n g  weld design al lowables  and to l e rances  i n  an e f f o r t  t o  redlice 
the  weight of launch veh ic l e  s t ages  without impairing s t r u c t u r a l  i n t e 3 r i t y .  
Some of the Laboratory's  pas t  con t r ibu t ions  include:  (1) the  development 
of  a s p e c i a l  ex te rna l  i n s u l a t i o n  material which can reduce the  weight of  
the  S- I1  stage by 1,500 pounds; and (2) the  development of a new type of  
l ub r i can t  s u i t a b l e  f o r  both space environment and the  extremely high toad 
condi t ions  prevalent  on the  launch pads. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

TEST ENG I N E E D T N G  R EXTENSION 

NJTH ORIZATIOU ,UITEM : Marshall Space F l i g h t  Center 

PROGRAM OFFU Z S O R  THE PROJE CT: 

LOCATION OF PROJECT: Huntsv i l le ,  Madison County, Alabama 

COGNIZANT NA S.tUJSTALLAT1ON: Marshall Space F l i g h t  Center 

Off ice  of Manned Space F l i g h t  

TYPE OF CONSTILUCTION PROJECT : Extension 

FUNDZNG: 

FY 1965 and P r i o r  Years $1,478,000 

FY 1966 Estimate 616 .OOO 

Tota l  Fundhg Through FY 1966 $2.094.000 

PROJECT COST J am:  
Unit of 
ueasure 

Land Acqu&jj,t ion --- 
Construct icsL 

Bu i 1 d i.ng Sq. F t .  
S i t  e d eve:l.opment LS 
U t i l i t i e s  arid paving LS 

&uir>ment 

O f f  ice fuii:nj.ture and 
equipment LS 

Design --- 
Fal lout  Shel.ter (Not f e a s i b l e )  --- 

Unit 
c o s t  

--- 

$24.70 
14,200 
36,000 

84,200 

--- 
--- 

Tota l  
c o s t  

--- 
$531.800 

481,600 
14,200 
36,000 

gj4.200 

84,200 

--- 
- None- 

$61,6.ooo, - 
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To prov:idt: adequate engineer ing space required t o  house T e s t  Divis ion 
personnel. who work i n  d i r e c t  support  of research ,  development and accept-  
ance t e s t i n g  of boosters ,  engines and components f o r  t h e  Saturn I B  and 
Saturn V prci.iects. 

PROJECT DE S C J u m :  

This pxo j tx t  w i l l  provide f o r  t he  cons t ruc t ion  of a 19,500 square foot  
extension t o  the  e x i s t i n g  Test  Engineering Building (94666) t o  house engi-  
neer ing and lidministrat ive  personnel . The bui ld ing  w i l l  be a two-story 
re inforced  c:oncrete s t r u c t u r e  approximately 40 f e e t  wide by 225 f e e t  i n  
length ,  conriect:ed t o  t h e  e x i s t i n g  bui ld ing  by a two s t o r y  c o r r i d o r ,  EIpprox- 
imately 28 feet: wide by 24 f e e t  long. It w i l l  be equipped with movatlle 
type partiti.onsi, f luorescent  l i g h t i n g ,  composition t i l e  f l o o r s ,  and the  
necessary hea t ing  and cool ing  systems. 

T e s t  Di.vi.sion personnel r equ i r e  admin i s t r a t ive  and engineer ing s'pace 
wi th in  the  r'emcttely s i t e d  Test Area. Two adminis t ra t ive  type buildinlgs 
a re  now ava i l ab le  with a t o t a l  net  f l o o r  a rea  of 37,500 square f e e t .  These 
bui ldings art! now housing, a t  85 square f e e t  per  person, a t o t a l  of 442 
Test  Divisiori employees. An add i t iona l  230 people are housed i n  36 t r a i l e r s  
with a t o t a l  of 20,000 square f e e t ,  o r  87 square f e e t  per  person. 

T r a i l e r s  itre b a s i c a l l y  an u n s a t i s f a c t o r y  method f o r  housing engineer-  
ing and adminis t ra t ive  personnel on a long term bas is .  Within t h e  Test  
Area, t r a i l e r s  a r e  even more u n s a t i s f a c t o r y  s ince  evacuat ion i s  necessary 
during the  numerous s t a t i c  test f i r i n g s  of t h e  F-1 engine and S-1  stages .  
I n  addi t ion ,  ac: t ivat ion of t he  S-IC S t a t i c  T e s t  Stand r e q u i r e s  r e l o c a t i o n  
of t h e  t r a i l e r s  away from the  Test  Divis ion cen te r  of opera t ions  which 
f u r t h e r  downgrades ope ra t iona l  e f f e c t i v e n e s s  and e f f i c i ency .  

The planned add i t ion  t o  t h e  T e s t  Engineering Building w i l l  provide 
space f o r  Test  Divis ion employees i n  q u a r t e r s  which w i l l  permit support of 
t he  Apollo Pr-og;ram with maximum ef fec t iveness .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

EXTENSION TO HIGH PRESSURE GAS SYSTEMS 

AUTHORIZATION -.-- LINE ITEM: 

PROGRAM OE7FIC:12 -.-- ]?OR THE PROJECT: 

Marshall  Space F l i g h t  Center 

Off ice  of Manned Space F l i g h t  

LOCATION OF IZIZOJECT: .--- 

COGNIZANT -.-- NASA INSTALLATION: 

Huntsv i l le  , Madison County, Alabama 

Marshall Space F l i g h t  Center 

TYPE OF CONS1:'IZUCTION PROJECT: Extension 

FUNDING: 

-.-- 

FY 1965 and P r io r  Years $117,000 

FY 1966 Est::imrte 1,415,000 

Tota l  Funding Through FY 1966 $1,532,000 

PROJECT COST IES1:IMATE: .--- 

Land Acquis jl t ion  

Cons tructic!:! 

Bui Id  ing 
Sit e devel.opment and 

u t i l i t i e s  

Equipment 

Unit  of Unit  To ta l  
Measure Quantity c o s t  c o s t  - 

--- -0.. --- 
$207,900 

Sq. F t .  5,540 $23.92 132,500 

LS --- 75,400 75,400 

&207,100 

Compressors,, p ip ing  and 

Storage v e s s e l s  LS --- 542,400 542,400 
va lves  LS --- 664,700 1564,700 1, 

&b15,000 - TOTAL 
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PROJECT PUKJ.s: 

To prcnritfe the a d d i t i o n a l  high p res su re  a i r  and helium capab i l j  t y  requi red  
t o  support  t he  Saturn V test  program. 

PROJECT DES CRICPTION : -.--- 

This Firo:\ect provides f o r  expansion of t h e  c e n t r a l i z e d  High Pressure Gas 
Systems F a c i l i t y .  Expansion of t he  a i r  compressor f a c i l i t i e s  includes:  
(a) add i t ion  of two 20-foot bays t o  the  east end of the  air  compressor bu i ld-  
ing; (b) acc[ui.sition and i n s t a l l a t i o n  of two a i r  compressors w i t h  a combined 
capaci ty  of 1,100 standard cubic  f e e t  pe r  minute a t  3,500 pounds per  square 
inch g r a v i t y  (ps ig) ,  and two 1,250 cubic  foot  compressed a i r  s torage  b o t t l e s ;  
(c) intercorinections t o  the  e x i s t i n g  d i s t r i b u t i o n  system, and (11) i n s t a l l a t i o n  
of a cen t r a l  con t ro l  system. 

Additions t o  t h e  high p res su re  helium system include: (a) t he  addi t ion  
of t h r e e  20-foot bays t o  the  w e s t  end of t he  a i r  compressor bui'Lding; (b) t h e  
i n s t a l l a t i o n  of two 5,000 p s i g  helium compressors which w i l l  be r e loca ted  from 
the  remote b . e l i u m  Compressor S t a t i o n  t o  the  a i r  compressor bui lding;  (c) a 
new low temperature type helium p u r i f i c a t i o n  system wi th  v a l v e s ,  p ip ing ,  arid a 
c e n t r a l  cont ro l  system; (d) two 500 ps ig ,  6,000 cubic foo t  helium r e - e i v e r s  Eo- 
r a i l  ca r  shipments, and one 5,000 ps ig  1,250 cubic  foo t  helium hot t l l?  f o r  high 
p res su re  s torage ;  and (e) support  f a c i l i t i e s  such as r a i l r o a d  s i d i n g ,  un1oadi.q: 
s t a t i o n ,  as wel l  as a l l  the  necessary d i s t r i b u t i o n  piping.  

PROJECT .TUS';rIFICATION -- : 

Stand, Fa-1 Engine T e s t  Stand, Saturn V Dynamic T e s t  Stand, and the  Second Dual 
Components 'rest Stand) w i l l  be approaching f u l l  opera t ion  and w i l l  overtax the  
e x i s t i n g  c a p a b i l i t y  f o r  supplying high pressure  a i r  and helium t.0 t he  Test &rea. 
The p resen t  a i r  compressor capac i ty  can support  a requirement f o r  40,000,000 
standard cul.)ic f e e t  pe r  month; by 1967 the  demand w i l l  rise t o  5~0,000,000 
standard cul)ic f e e t  per  month. 

By e a r l y  calendar  year  1967, four  major new f a c i l i t i e s  (S-7.C S t d t i c  Test: 

High pressure  helium i s  used f o r  purging and p res su r i z ing  l i q u i d  hydrogen 
and l i q u i d  oxygen systems and tanks. 
l i q u i d  hydro:;en from tanks i n t o  v e h i c l e  systems. With the  increased use  of 
l i q u i d  hydra:;en i n  t h e  Apollo Program considerably g r e a t e r  q u a n t i t i e s  of helium 
w i l l  be requ Ired. Current usage of gaseous helium averages 1,800,00(1 s tandard 
cubic  f e e t  pe r  month; by 1967 t h e  use  rate i s  expected t o  reach 2,500,000. 

It i s  a l s o  used f o r  p re s su re  pumping 

The hel.:iurn requirement i s  c u r r e n t l y  m e t  by a compressor s t a t i o n  loca ted  
approximate1.y two miles from the  p r i n c i p a l  area of usage. 
b o t t l e s  (capmxtty of approximately 230 s tandard cubic  f e e t )  are used pe r  month 
as t h e  supp1.y medium. 
t o  a cent:ral.:ized compressor system, wi th  a d d i t i o n a l  high p res su re  s to rage  , arid 
a f ixed  dist:i:ibution piping system, the  increased requirement can be m e t .  
Relocation crf the  two e x i s t i n g  compressor u n i t s  t o  a c e n t r a l l y  loca ted  high 
pressure  gas, f a c i l i t y  w i l l  permit more e f f i c i e n t  and economical servllce, 

Nearly 1,C100 K 

By convert ing from the  small po r t ab le  K b o t t l e s  system 
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particularly when coupled w i t h  a r a i l  delivery system. 

ESTIMATED FIJJRE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF F ACILIT I E  S 

FISCAL YEAR 1966 ESTIMATES 

LOX STORAGE FACILITIES FOR WEST TEST AREA 

A U T H O R I Z A T I O L L I N E  ITEM: 

PROGRAM OFFIiCE -.-- FOR THE PROJECT: 

LOCATION OF PROJECT: Huntsv i l le ,  Madison County, Alabama 

COGNIZANT -.-- NASA INSTALLATION: 

TYPE OF CONSTRUCTION -.-- PROJECT: New 

FUNDING: 

Marshall Space F l i g h t  Center 

Off ice  of Manned Space F l i g h t  

Marshall Space F l i g h t  Center 

FY 1965 and P r i o r  Years $76,000 

FY 1966 Estimate $930;000 

Tota l  Funding Through FY 1966 $1,006,000 

PROJECT COST ESTIMATE: -.--- 
Unit of 
Measure Quantity 

Land Acquisi t ion --- --- 
Cons t r u c t i m  -.-- 

--- Tank pad and foundat ion LS 
S i t e  devci!Lopment and u t i l i t i e s  LS --- 

Equipment 

Tank 
Piping 

Gals. 225,000 --- LS 

-e- --- Design 

F a l l o u t  Shc!::lters (Not f e a s i b l e )  --- -.--- 

TOTAL 

PROJECT PLfRPO!$E: -.-- 

Unit. 
cost. -- 

$28,700 
163,900 

2.40 
197,400 

--- 

Tota l  
c o s t  

!j 192,600 

28,700 
163 , 900 

- $737,400 

540 , 000 
197 , 400 

--- 
None 

S930,OOO - 

To p rov ide  the  LOX s to rage  capac i ty  requi red  t o  meet f u l l  du ra t ion  f i r i n g  
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schedules on thle S-IC and F-1 s t ands  f o r  t h e  Saturn V. 

PROJECT DESCRIPTION: .--- 

This p r o j e c t  w i l l  provide f o r  t h e  cons t ruc t ion  of a LOX Storage I?ac i l i ty  
near  t he  F-1 Engine S t a t i c  T e s t  Stand. The f a c i l i t y  w i l l  c o n s i s t  of a 225,000 
g a l l o n  spherl.c:al., vacuum jacke ted  LOX s to rage  tank wi th  a s soc ia t ed  t ra l i s fe r  
p ip ing  (including a connection t o  t h e  e x i s t i n g  s i x  inch  l i n e  from the  S-IC 
Stand), t r a n s f e r  c o n t r o l  s t a t i o n ,  pumps, f i l t e r s ,  va lves ,  paving and siding 
f o r  both t ruck  and tank c a r  unloading, Necessary u t i l i t i e s ,  s e r v i c e s  and site 
work are :Inc It uded. 

PROJECT JUST'! F I  CATION : 

The o r i g i n a l  cons t ruc t ion  program f o r  t h e  F-1 Engine and S-1C St i l t i c  T e s t  
Stands provicled f o r  cons t ruc t ion  of two 225,000 g a l l o n  LOX s to rage  tanks t o  
s a t i s f y  t h e  :i:nitial needs of both f a c i l i t i e s .  
75,000 ga'dlons (of LOX and t h e  S-1C Stand 425,000 ga l lons  f o r  f u l l  d u r a t i o n  
f i r i n g s .  The e a r l y  phases of t he  program c a l l e d  f o r  t h e  t e s t i n g  of s:i.ngle 
engines w i t h  progress ive  combinations of one, t h r e e  and f i v e  engines. 

Normally the  F-1 Enginc r equ i r e s  

As t h e  t:es t i ng  program progresses  and f u l l  du ra t ion  f i r i n g s  become more 
f requent ,  t h e  e x i s t i n g  capac i ty  becomes inadequate. For example, s imula t ion  
of a twelve-hour hold r e q u i r e s  "topping-off" a t  a rate of 16,000 ga l lons  pe r  
hour t o  make up f o r  t h e  boi l -of f  rate. The f u l l  du ra t ion  f i r i n g s  which complete 
t h i s  test are! not  p o s s i b l e  w i t h  t h e  e x i s t i n g  LOX s to rage  capac i ty .  An add i t ion -  
a l  s i g n i f  ican.: l i m i t a t i o n  of e x i s t i n g  capac i ty  is d i s r u p t i o n  of ope ra t ions  f o r  
maintenance CII: r e p a i r .  Although maintenance can be scheduled, repair : ,  are 
f r equen t ly  un.:Ioreseen, and as a consequence pose t h e  g r e a t e s t  t h r e a t  1.0 t e s t i n g  
schedules. 

Marketing condi t ions  a l s o  a f f e c t  t h e  LOX s to rage  problem. LOX s u p p l i e r s ,  
who were prev:lously s o l e l y  dependent upon NASA and t h e  Army as customers, have 
now expanded t h e  market t o  inc lude  r eg iona l  steel m i l l s .  Thus, only 2' p o r t i o n  
of t h e  suppll.t!rz;' product ion capac i ty  is now a v a i l a b l e  t o  NASA. 
scheduling, LCN d e l i v e r i e s  i s  dependent upon f a c t o r s  such as weather, equipment: 
f a i l u r e s ,  hardware d e l i v e r y  and miscellaneous de lays ,  increased  capac i ty  t o  
s t a b i l i z e  del.i.vc:ry schedules becomes e s s e n t i a l .  

Sincc 

The prob1.enis set f o r t h  above can be solved wi th  maximum e f f i c i e n c y  and 
economy throug;h t h e  a c q u i s i t i o n  of a t h i r d  225,000 g a l l o n  capac i ty  LOX s torage  
tank. Although t h i s  tank w i l l  b a s i c a l l y  serve t h e  F-1 Engine T e s t  Stand, i t  
w i l l  a l s o  prcivide r e se rve  capac i ty  f o r  "topping-off" t h e  S-1C tanks ,  and 
provide f o r  g , rear te r  f l e x i b i l i t y  of opera t ion  whenever tanks are ou t  of s e rv i ce  
f o r  maintenance o r  r e p a i r .  

ESTIMATED. FL!2DLE YEdR FUNDING FOR THIS PROJECT: None 

CF 8-20 
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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  

P E R S O N N E L  S T R E N G T H  1 FY __- 1 9  64 7 Fv 19-65 
- _ _  - -- -- .~ 281 ! 312 (End of Year)  

10.985 12,050 
TOTALALLPERSwNEL 11,266 12.362 

- - - 1  INST ALLAT ION MISSION 

n e  mission of the Michoud Plant i s  the manufacturing of the 
booster stage for the Saturn family of launch v e h i c l e s .  

OTHER PERSONNEL 

CONSTRUCTION OF FACILITIES 

- F Y ~  
~ 320- 
11.450 
11.770 

TOTAL LAND 911 
TOTAL CAPITAL, INVESTMENT $100,651.0  

flncludang NASA-Owned L a n d )  l a  I 
~ .- _ _  

PROJECT LINE ITEM 

- - ____ _ _ _ -  

Improvements t o  the Storm Drainage System 

.~ - __ - -~ 

A L L  O T H E R  P R O J E C T S  

-+-- . ~ _ _  
COGNIZANT 

OFF ICE 

MSF 

~~ .- 

Y 162 THRU 
CURRENT YEAR 

24.0 300.0 -0- I 1 324.0 

~~~ ~~ ~ 

NASA FORM 1029 (REV.  NOV 64) PREVIOUS EDITIONS ARE OBSOLETE. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

IMPROVEMENTS TO STORM DRAINAGE SYSTEM 

AUTHORIZATIOIL LINE ITEM: Michoud P lan t  

PROGRAM OIa($3 ]?OR THE PROJECT: 

LOCATION OF I’IOJECT: New Orleans,  Orleans Pa r i sh ,  Louisiana 

COGNIZANT NA!;,4 INSTALLATION: Marshal l  Space F l i g h t  Center 

TYPE OF CONST~2TTON PROJECT: New 

FUNDING : 

Off i ce  of Manned Space F l i g h t  

FY 1965 a.,.td Pr io r  Years $24,000 

FY 19616 E s t i m a t e  300,000 

To ta l  Funding Through FY 1966 $324.000 

PROJECT COST,-ESTIMATE : 

Unit of Unit T o t a  1 
c o s t  - c o s t  Measur e guant  i t y  - 

Land Acquig i t  ion  

Construct ion  

Equipment 

Design 

Fa l lou t  Sh.c:lt:er (Not f e a s i b l e )  

LS --- $300,000 $300,000 

CI‘ 9-3 



PROJECT PURYEE: 

To provide storm drainage improvements a t  the  Michoud Plant  necessary t o  
prevent  :€looding and damage of e x i s t i n g  f a c i l i t i e s  and equipment. 

PROJECT DES C.RIIPTION : 

This; pro j a c t  provides f o r  storm drainage improvements a t  t he  Michoud 
P lan t  necessixry t o  p r o t e c t  such f a c i l i t i e s  as the  manufacturing bui ld ing ,  the  
f i n a l  s t age  checkout bu i ld ing ,  t he  high pressure  test  bui ld ing ,  ad jacent  
roads and pa.i:k:ing a r e a s .  

Spec i f i c  litems of work cons i s t  of :  r e h a b i l i t a t i o n  of t he  e a s t  slnd south 
s to rage  r.es~!i:voirs ad jacent  t o  the  levees;  replacement of d e f i c i e n t  clrain 
l i n e s ;  constxuct ion of new open d i t c h e s  t o  ca r ry  __ _ _  storm drainage t o  the  
r e se rvo i r s ;  cons t ruc t ion  of new d r a i n  l i n e s  and catch basins- t o  connect wi th  
the  new d i t ches ;  f i l l i n g  and grading of a reas  ad jacent  t o  the new d i t ches  andl 
e x i s t i n g  r e se rvo i r s  i n  order  t o  improve storm run-off;  and seeding arld sodding 
of a l l  the  graded areas  f o r  con t ro l  of e ros ion .  

P R O J E C T  JUST1:FICATION: .-- 

The e x i s t i n g  Michoud drainage system c o n s i s t s  of a network of open d i t c h e s  
and d r a i n  pipes leading t o  catch bas ins  and r e se rvo i r s .  Storm water from the  
r e se rvo i r s  i s  pumped over a levee i n t o  a canal .  A r e s i d u a l  i s  continuously 
maintained i n  the  r e se rvo i r s  t o  supplement the  Michoud f i r e  p ro tec t ion  system, 

The extensive network described above i s  requi red  because of t he  heavy 
r a i n f a l l  i n  the  Michoud-New Orleans area. Weather Bureau records show t h a t  
the  average annual amount t o t a l s  64 inches (15 year frequency),  with A 
maximum twenI:y-four hour r a t e  of 13.7 inches and a maximum one hour r,ite of 
3 . 4  inches.  The a rea  i s  a l s o  subjec t  t o  t r o p i c a l  storms which oc:cur.#ibout 
once every tvo  years.  Such a network for  removal of storm drainage i s  
e s s e n t i a l  t o  prevent excessive ponding and damaging f loods.  

Through inainy years  of p l an t  i n a c t i v i t y  and t h e  r e s u l t i n g  lack of 
maintenance, the Michoud drainage system l o s t  much of i t s  effect ivenet is .  
S i l t  and :;lucl,ze accumulated throughout t h e  system, and many l i n e s  suf fered  
s i g n i f i c a n t  timi3ge. I n  add i t ion ,  new cons t ruc t ion  has added l a rge  paved 
a reas  which hiIVcz increased both the  rate and quant i ty  of run-off .  
work i n  suppo::t of c r i t i c a l  a r e a s  and new cons t ruc t ion  has been performed, 
a comprehensive p ro jec t  i s  required t o  i n t e g r a t e  t h e  e n t i r e  system and 
provide the  ri.c~cessary f lood p ro tec t ion  t o  opera t ing  a r e a s  and equipmer t .  

Alt.hough 

ESTIMATED -.-- FU:IIlJRI’, YEAR FUNDING FOR THIS PROJECT: None 
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LEGEND: 

PUMP STAnMl NUMeER 3 
DRAINACE SYSlZY 

PUMP STATION NUMBER 4 
DRAINACE SYSTEM 

-I 
d z 
0 
0 
3 
0 
I 

I 

a 

2 

I 

'ORAGE 

i 

I I 
RESERVOIR 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 
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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  

CON ST R UCT ION OF F AC I LIT I E S 

~- ~ ~ _ _ ~ _ . ~  - -  

PROJECT L I N E  I T E Y  

- _ _  _ _  - - ~- --- 

Addi t ion  t o  S - I 1  S tage  C h e c k G t  & Sto rage  F a c i l i t y  
Genera l  Support  F a c i l i t i e s  

1 COGNIZANT F Y  1 9  62 THRU 
O F F I C E  1 CURRENT YEAR 

_- 

,,l,,.i--- 60.0 

MSF I 
~ 

I 
Y 

1 I 
1,117.0 I -0- 5,925.7 

944.0 -0- 1,004.0 

I 

I 
1 

1 
1 
I 

1 
1 

I 
1 
I 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

A_IUmCIONS TO S-I1 STAGE CWCKOUT AND STORAGE BUILDING 

O R I W L L W E :  M i  s si s s ipp  i Te s t F aci l  it y 

PROGRAM O F F I ( J U 7  PRO JEC';61 : Off ice  of Manned Space F l i g h t  

LOCATION OF rgu,JECT: Hancock County, Miss i s s ipp i  

COGNIZANT W A L L G J S T S  0 : Marshall Space F l i g h t  Center 

E OF CONS!L&YCTION P ROJECT: Addition 

FUNDING: 
FY 1965 an3 :Prior Years $4,748,700 

FY 1966 E:!;tiiMte 1.177 .OOO 

Tota l  Punding Through FY 1966 $5.925.700 

PROJECT COST - -: 

Land A c a u  * g i t  i on  

cons t ruc t  j&g 

S i t e  development 
Ver t i ca l  checkout bay 

(125 f L h i g h  - 6 f l o o r s  
@ 60 :x. 63 f t . )  

U D m e n t  

Stage checknut d o l l y  
Technical systems 

DesiFn 

Unit of 
Measure 

--- 

LS 

Sq* Ft.  

LS 
LS 

- -e  

&&lout Shg l t e r  (Not f e a s i b l e )  --- 

Unit 
cost 

--- 

$13,400 

40.85 

91,100 
146 , 000 

--- 
--- 

Tota l  
cos t  

$9.39.900 

L3,400 

9 26,500 

$ a . z a Q  

91,100 
146,000 

--- 
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To provide a second v e r t i c a l  checkout bay required f o r  t h e  post  s t a t i c  
t e s t i n g  of t'tie S- I1  s t age  of t h e  Saturn V. 

This add i t ion  w i l l  c o n s i s t  of a high-bay a r e a  having f l o o r s  w i t h  
manually ad jus t ab le  heights .  The bui ld ing  frame w i l l  be s t r u c t u r a l  s t e e l ;  
t h e  e x t e r i o r  w a t l l s  w i l l  be metal s iding.  The s t r u c t u r e ,  63 f e e t  long x 
60 f e e t  wide x 125 f e e t  high,  w i l l  withstand hur r icane  wind v e l o c i t i e s  and 
w i l l  be desiE;ne:d t o  resist fragmentation damage i n  case  of veh ic l e  tank  
rupture.  S l id ing  doors, 115 f e e t  high, w i l l  be provided t o  permit s t age  
e n t r y  i n  the v e r t i c a l  pos i t ion .  Requirements include f i v e  movable wclrk 
platforms,  a. t h r e e  ton  t r a v e l i n g  overhead crane,  a s t age  checkout d o l l y  
and technicarl. systems. 

PROJECT JU S I ]  J;F IXATIOkj.: 

This  fsi<:il.ity i s  requi red  t o  accomplish the  post  s t a t i c  
checkout t e s t i n g  which i s  the  f i n a l  phase of acceptance t e s t i n g  of S - I 1  
s tages .  The: checkout t o  be accomplished i s  a v i t a l  phase i n  e s t ab l ibh ing  
s t age  f l igh t .  read iness  s ince  i t  w i l l  be the  l a s t  complete checkout of t h e  
S-I1 s t age  p r i o r  t o  f l i g h t  from Cape Kennedy. 

The t e s t s  c o n s i s t  of mechanical systems checks, e l e c t r i c a l  systcims 
checks, i.ndj.vitlua1 component checks, systems i n t e g r a t i o n  checkout, 
sequence tests:, l e a k  checks, S-IC/S-I1 i n t e r s t a g e  e l e c t r i c a l  i n t e g r i t  y 
checkout, artid 1:elemetry checkout. 

Tim€! re.qu:ired f o r  t hese  tests i s  est imated t o  be t h r e e  months per  
To crc:coplish these  tests, two v e r t i c a l  checkout bays are required.  stage. 

The f i r s t ,  which was funded i n  1965, is adequate t o  achieve the  required 
t e s t i n g  t:hrough Calendar Year 1966. With the  increased s t a g e  de l ive ry  
r a t e  s t a r t i n g  :in Calendar Year 1967, a second v e r t i c a l  bay i s  required.  
This  add i t ion  rnust be funded i n  F i s c a l  Year 1966 i n  o rde r  t o  be avail.able 
by May 1967 Eor the  post  s t a t i c  checkout of t he  S-11-5 f l i g h t  s tage .  
A t  t h a t  time!:, t h e  S-11-4 s t age  w i l l  be undergoing checkout i n  t h e  f i r s t  
bay. 
t o  meet t h e  p1,snned de l ive ry  schedules. 

From l:.his t i m e  on, t h e  two bays w i l l  be t e s t i n g  s t a g e s  c o n c u r r m t l y  

ESTIMATED FIJTURE YEAR FUNDING FOR 'THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

GENERAL SUPPORT FACILITIES 

AUTHORIZATION LINE ITEM: Miss i s s ipp i  Test F a c i l i t y  

PROGRAM OFFICE FOR THE PROJECT: Off ice  of Manned Space F l igh t  

LOCATION OF PROJECT: Hancock County, Miss i s s ipp i  

COGNIZANT N G A  INSTALLATION: Marshall Space F l i g h t  Center 

TYPE OF CONSTRIJCTION PROJECT : New 

FUNDING : 

FY 1965 and P r i o r  Years 

FY 1966 €*s t jlma t e 

Tota l  Furidirig Through FY 

PROJECT COSl;-ESTIMATE : 

Land acquis i t . ion  

Construct ion  

Liquid hydrogen s to rage  

Locomotive, shop 
Service p i t  and i n s i d e  

r a i l r o a d  
U t i l i t i e s  
Railroad spur 
S i t  e prepara t ion  

tank 

Equipment 

$60,000 

944,000 

1966 $1,004,000 

Unit of 
Measure Quan t i ty  

Gals. 500,000 
Sq. Ft.  1,800 

Unit 
c o s t  
I_ 

--- 

$1.60 
22.78 

4,800 

22.80 
49,400 

22,000 

Tota 1 
cos t  

- - -  

$940,000 

500,000 
41,000 

4,800 
22,000 
22,800 
49,400 

$4,000 

None --- --- Fa l lou t  She l t e r  (Not f e a s i b l e )  --- - 
TOTAL $;344,000 
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PROJECT I?UR1?OSE : 

To provide on s i t e  l i q u i d  hydrogen s t o r a g e  capac i ty ,  a locomoti\re shop, 
a r a i l r o a d  sipur and suppor t ing  u t i l i t i e s  a t  the  M i s s i s s i p p i  Test  Facj l i t y .  

PROJECT I)ES(XII?TION : 

This p r o j t x t  w i l l  provide t h e  fol lowing support  f a c i l i t i e s  at: t h e  
Miss i s  s i p p i  Teat Fac i l i t  y : 

Liqu id . jk l rogen  Storage Tank - This i tem c o n s i s t s  of a 500,000 g a l l o n  
l i q u i d  hydrogen s to rage  tank,  two t r a n s f e r  platforms and a s s o c i a t e d  
equipment. 
des  ignec. f o r  b la8 t loading,  

The s t o r a g e  tank and i t s  suppor t ing  s t r u c t u r e  w i l l  be  

--.-- Loccimot;.vt? Shop - This f a c i l i t y  w i l l  be a p re fab r i ca t ed  sheet  meta l  
s t ruc tu i -e  on a concre te  s l a b  of about 1,800 square f e e t .  Included w i l l  
be a ra1.1road t r a c k  i n t o  the  shop and equipment f o r  b a s i c  maintenance 
and minor r e p a i r s .  A concre te  p i t  w i l l  be provided w i t h i n  :he bu i ld ing  
f o r  i n spec t ion  and maintenance a c t i v i t i e s .  

--.-- Railroad Su - This item c o n s i s t s  of 1,000 l i n e a r  f e e t  of r a i l r o a d  
from the  main t r a c k  t o  the  locomotive shop. Also included a r e  dra inage  
cu lver t :  a.nd necessary  s i t e  work. 

--.-- U t i l i t i e s  - Included i n  t h i s  i tem w i l l  be ex tens ion  of water and e l e c -  
t r i c a l  c i s t r i b u t i o n  from main u t i l i t y  l i n e s  t o  the  locomotive shop. 
Sewage t reatment  w i l l  be provided by a s e p t i c  tank  system. A f u e l  o i l  
s to rage  and d ispens ing  system w i l l  a l s o  be provided. 

PROJECT JUSTIFICATION: 

Liquid hydrogen w i l l  be t r anspor t ed  t o  t h e  M i s s i s s i p p i  Test  F a c i l i t y  by 
barges ,  which func t ion  as both c a r r i e r s  and s to rage  vesse l s .  I n  s u p p x t  of 
t hese  ope ra t ions ,  t h e  l i q u i d  hydrogen s to rage  tank  w i l l :  

1. Provide r e se rve  capac i ty  when t h e  barges  r e q u i r e  s e r v i c i n g ,  3r i n  
case  of damage t o  one of the  barges.  

2. Permit top-off  of p a r t i a l l y  empty barges ,  t hus  reducing the  mmber 
of t r ip: ;  t o  t h e  hydrogen p l an t .  A round t r i p  i s  80 m i l e s  by watlir and 
r e q u i r e s  30 hours of barge t r a v e l  time. 

3. Supply l i q u i d  hydrogen short- term t e s t  demands when weat h e r  :)recludei:i 
barg,e movement. Tes t ing  can thus  proceed on schedule  r ega rd le s s  of 
weatlher condi t ions .  

A 1olcom:ltive shop i s  r equ i r ed  f o r  pe r iod ic  in spec t ion ,  minor rou;:ine 
maintenance, and s h e l t e r  of t h e  government-owned locomotive which i s  iised 
f o r  switchinj; w i t h i n  t h e  Fee Area. Movement of t h e  locomotive t o  and from 
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a New Orlean$# shop is an expensive and time consuming alternative to o n - s i t e  
performance of minor day-to-day maintenance. 

ESTIMATED FU'jP.E YEAR FUNDING FOR THIS PROJECT: None 
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FISCAL YEAR 19 66 

.. -. NEAREST C I T Y  

BUDGET ESTIMATES 
( D o l l a r s  i n  Thousands) 

COGNIZANT PROGRAM O F F I C E  LOCATION OF INSTALLATION COUNTY - - -  NASA I N S T A L L A T I O N  
I 

I_ - 
- \  .- ,.--- -.  

I I 
"dl L O U S  LocaE lons  3nnl i c.hl P I Nnt  appllca_hlP I Not npplicnhle -rr----- -- M--- -A c..--,, -1 4-ht 
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~- ~~~ 

PROJECT L I N E  I T E M  

- ~ ~~ 

F a c i l i t i e s  f o r  F-1 Engine Program 
F a c i l i t i e s  f o r  5 - 2  Engine Program 
F a c i l i t i e s  f o r  S - I 1  S t age  Program 
Deep Space Antenna F a c i l i t y ,  Madrid, Spa in  
Deep Space Antenna F a c i l i t y ,  Canberra ,  A u s t r a l i a  
STADAN F a c i l i t y ,  Fa i rbanks ,  Alaska 
Apo l lo  Network Ground S t a t i o n  - Antigua (Fac. f o r  Un i f i ed  

Apo l lo  Network Ground S t a t i o n  - Antigua (Community Support  

Apo l lo  Network Ground S t a t i o n  - Canary I s l a n d s  

"S"  - Band System) 

Fac i i i t i e  s) 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FACILITIES FOR F-1 ENGINE PROGRAM 

AUTHORIZA'TIO!jLINE ITEM: Various Locations 

PROGRAM OFFICE FOR THE PROJECT: Off ice  of Manned Space F l i g h t  

LOCATION OF 'PROJECT: Canoga Park,  Santa  Susana, and Edwards, Califorinia 

COGNIZANT NAlSA INSTALLATION: Marshall Space F l i g h t  Center 

TYPE OF CONSl'ICTION PROJECT: New 

FUNDING : 

FY 1965 and P r i o r  Years 

FY 1966 E s , t i . m a t e  

To ta l  Funding Through FY 1966 

PROJECT COSI:-ESlTIMATE : 

Land Acqui:sit:ion 

Construct i.on 

Deve 1 opm.c!nt:al t e s t f ac i 1 - 

Componeri 1: t:e s t f ac  i 1 i t  i e  s 
S t a t  i.c t:t! st: fac i 1 i t  ie  s 

i t i .es  

Equipment 

Laboratcrry and i n s t r u -  
mentat: :ion equipment 

Design 

Fa1 lou t: Sty: 1l:er (Not f e a s i b l e )  

$62,196,000 

2,007,000 

$64,203,000 

Unit  of  
M e  a su re Quant i ty  

LS 
LS 
LS 

Unit  
c o s t  - 

T o t a l  
c o s t  

$1,375,000 

- - -  $785,000 785,000 

- - -  370,000 370,000 
--- 220,000 220,000 

$632,000 

632,000 - - -  632,000 
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PROJECT PURPCEE;: 

To provide f a c i l i t i e s  at. Canoga Park,  Santa  Susana and Edwards f o r  the  
continued devel.opment, manufacture and t e s t i n g  of t he  F-1  Engine. 

PROJECT 1ClESC:ILII’TION: 

A t  Canoga Park c o n s t r u c t i o n  w i l l  inc lude  a 1,200 square foo t  engine 
checkout cel l . ,  a 3,000 square foo t  Class I1 c lean  room, a 2,800 square foot  
a c o u s t i c a l  test .  f a c i l i t y ,  a 4,000 square foot  hydro-shaker t es t  f a c i l i t y ,  
augmentat ion of development equipment as wel l  as a d d i t i o n s  and m ~ c l i f i c a t i o n s  
t o  instrumeriLation and the  1 1  quid n i t r o g e n  and gaseous n i t rogen  d i s t r i b u t i o n  
s y s  terns. 

A t  !;anI:a Susana, a 1,600 square  f o o t  turbo-pump suppor t  bui ldin] :  w i l l  
be e rec t ed .  Miscellaneous mod i f i ca t ions ,  test system a d d i t i o n s  and gene ra l  
f a c i l i t y  modi f ica t ions  t o  t h e  gaseous n i t rogen ,  l i q u i d  n i t r o g e n ,  hel.lum, and 
h igh  p res su re  p rope l l an t  s t o r a g e  f a c i l i t i e s  w i l l  also be r equ i r ed .  

Cons t ruc t ion  a t  Edwards w i l l  inc lude  modi f ica t ions  and improvements 
t o  area t:est. support  f a c i l i t i e s ,  as wel l  as modi f ica t ions  and a d d i t i c n s  
t o  t e s t  starrid in s t rumen ta t ion ,  power supp l i e s  and cryogenic  t r a n s f e r  
system. 

Proc:urment and i n s t a l l a t i o n  of a d d i t i o n a l  development, t es t  anci 
instrumental:  ion equipment i s  included f o r  each of t he  t h r e e  loca t ion : ; .  

PROJECT JUST IF [CATION : 

The f a c i l i t i e s  i n  t h i s  p r o j e c t  are r equ i r ed  t o  support  the  planried 
product ion r a t e  o f  t he  F-1 engine and t o  a s s u r e  i t s  cont inued development. 

A t  Canc:~,ga Park an a d d i t i o n a l  engine checkout c e l l  i s  r equ i r ed  having 
a c a p a b i l i t y  of suppor t ing  f u S 1  p re s su re  tes ts .  This  c e l l  i s  recjuirt!d 
t o  support  :::.le normal product improvement program which p a r a l l e l s  tht! 
product ion ljnase of  t he  engine ,  By t h i s  means weaknesses which deve:.op 
during engin2 f i r i n g s  a r e  overcome and o t h e r  improvements are incorpora ted  
i n t o  the  s y s t e m .  The a l t e r n a t e  t o  accomplishing t h i s  work i n  a t e s t  c e l l  
i s  t o  conduct the f i n a l  t e s t s  on the  s t ands .  This  i s  t i m e  conscming and 
u n s a t i s f a c t o r y  i n  view of the  number of  engines  t o  be t e s t e d .  A11 p..anned 
f a c i l i t i e s  a t  ICanoga Park of  t h i s  type are requi red  f o r  t h e  t e s t i n g  of t he  
product ion engines  , t h e r e f o r e ,  an a d d i t i o n a l  c e l l  i s  needed t o  suppo::t 
product imprwemt2nt. Associated wi th  t h i s  t es t  c e l l  i s  a 3,000 squa::e 
foo t  c l ean  .1:3o:n. This  room i s  r equ i r ed  so t h a t  engines  which develo:, l eaks  
o r  are otherwise f a u l t y  can be disassembled,  r e p a i r e d ,  and reassemblitd i n  
a contaminai:it free environment. 

F a c i l i t i e s  f o r  the a c o u s t i c a l  and v i b r a t i o n a l  loading  of engine com- 
ponents iand assemblies  are a l s o  r equ i r ed .  These f a c i l i t i e s  are l a r g e l y  
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developmental. i n  na tu re  and are needed t o  provide an added c a p a b i l i t y  of 
sub jec t ing  the  engine components and assemblies  t o  the  sonic  and v i b r a t i o n  
loads  they  w:i. L1 encounter  p r i o r  t o  f u l l  scale ope ra t ion  on the  t e s t  st and. 
As the  F-I. engine undergoes f u r t h e r  development, these  f o r c e s  w i l l  chmge .  
It i s  necesscitcy t h a t  t he  engine components and assemblies  be t e s t e d  f o r  
t h e i r  capabi:l. i t y  t o  withstand o p e r a t i o n a l  loads  under cond i t ions  whew 
f a i l u r e  w i l l  not r e s u l t  i n  a Loss of the  e n t i r e  engine.  

A turbo pump support  bu i ld ing  i s  needed i n  the  Bravo tes t  area ai: 
Santa  Susana to  provide shop space and s to rage  f o r  pump components. l’ump 
t e s t i n g  w a s  mved  t o  the  Bravo area because of s a f e t y  cons ide ra t ions .  These 
cons ide ra r ions  became very  c r i t i c a l  as a r e s u l t  of an  acc iden t  which v i r t u -  
a l l y  destroyed the pump t e s t  c e l l  i n  Component Test Laboratory 3. Thi! 
suppor t ing  s1:iop and p a r t s  s to rage  i s  s t i l l  loca t ed  i n  the  former t es t  area,  
surne 2;s mile!; away from the present  s i t e .  

A t  Edwards t h e r e  will be need t o  modify t h e  development t e s t  starlds and 
r e l a t e d  te:chn.:tcal and support  systems to accommodate changes i n  t h e  er  g ine  
development psol:ram. Development changes on t h e  engines  will continuc t o  
t ake  p l ace  fcilir cons ide rab le  t i m e  a f t e r  f u l l  product ion has  been achie\ped. 
These changes w i l l  be  generated as  a r e s u l t  of f l i g h t  opera t ions ,  ground 
t e s t i n g  of:‘ product ion a r t i c l e s  o r  changes d i c t a t e d  by t h e  need f o r  increased  
re  1 i a b  il i t:y . 
ESTIMATED FU’IURE YEAR FUNDING FOR THIS PROJECT: None 
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VAR IOU S LOCAllON S 
F I S C A L  T € A R  1966 I S l l N A l € S  

F A C I L I T I E S  F O R  F - 1  E N G I N E  P R O G R A M  

EXISTING FACILITIES 

1 C T L - 3  
2 BRAVO 1 

3 IIRAVO 2 
4 LN, LOX IIUFFER 51ORAGE 
S M001F1CATlON TO BRAVO AREA 

LEGEND 

N 

FACILITIES AUTHORIZED a 
UNDER CONSTRUCTION 

FISCAL YEAR I964 PROJECI 
I ADDITIONAL INSTRUMENTATION IECORDING CENTER 
2 BOWL AREA 
I ADDITIONAL STORAGE IANKS C l L - 3  
4 ADDITIONAL STORAGE BOTIL€$ C 1 1 - 5  

S MISC ITEMS FOR C T L - 1  h C T L - I  
b ADDlI lONAL INSTRUMENlATlON 

racr.0 " C L D  to*< ..Q!FC. 

7 LOX RUN TANK 

8 FUEL RUN TANK 
9 GN, BOTTLE 

0 PROPOSED FISCAL YEAR 1966 PROJECT 
1 TURIIOPUMP STORAGE h SERVICE 
2 COMPONENTS TEST SYSTEMS 
3 UlILI lY SYSTEMS 

YOIS T y . Y  sv111M1 II7IMI I L II A.l O# L Q€NEIal NAIUU 
.I" 1 0 0  ",Y.,,.n.Y I" ,"L.ii .iiCF(i.L.Y 

u n  IA suiana, bau,w.m- 



VARlOU S LOCATIONS 
f l S C A L  V € A R  1966 € S 1 1 M A l € S  

F A C I L I T I E S  F O R  F-1 ENGINE 

N 

P R O G R A M  
LEGEND 

EXISTING FACILITIES 
I LlOUlD O X V O F N  5 1 0 1 A O F  

2 T E S T  STAND 2 - A  

1 1151  5I.N" 8 - 1  

1 T F S l  STAND 1-8 

S FUfL STORAGE 
6 WATER STORAGE 
7 4OO.DOO GAL FIREX TANK 
8 PUMP HOUSE A I f A  
V MODIFICAllON OF T E S l  SlAND 1-8  

I D  CONTROL CENTER 
11  TfST STAND I - C  
!Z ? I t  T I S T  BUI:D:NG : C 

13 T E S T  STAND 1-0 
;4 i&[ iijT g.ii;iD:"- .ni, . ire - 
I5 1611 STAND I - E  

16 PEE-TfST WILDING I - f  
I 7  RECLAMATION D A M  

18 3,000,000 GAL DEFLfCTOR WATfR TANK 

FACILITIES AUTHORIZED h UNDER CONSTRUCTION 

FISCAL YfAR 1964 PROJECT 
1 MODIFICATION OF TEST STAND I - A  

2 NfW VALVf SERVICING ARfA L MISC ITfMS 

FISCAL YEAR 1965 PROJECT 

3 ADDITIONAL LOX STORAGE 

4 ADDITIONAL FUEL STORAGE 
5 FUEL SUPPLY SYSTtM 
6 RECLAMATION DAMS MODIFICATION 
7 FLAMf CHANNEL MODIFICATIONS 

OPROPOSED FISCAL YEAR 1966 PROJECT 

1 IMPROVEMENTS TO DRAINAGE CHANNELS h BASINS. ROADS 

2 IMPROVfMENTS TO WATER SUPPLY SYSTEMS 
Z IMPROVEMENTS TO UTILITY SYSTEMS 
4 MODIFICAllONS h ADDITIONS TO TEST FACILlllES FOR 

L PAVING 

PRODUCTlON SUPPORT L RhD OPERATIONS 
5 OEYERA? !MPEOYEMENTS TO TEST STANDS 

li /i 

I D W A I D S  A I I  F O I C I  B A I I , C A L I F O I W I A  



VARIOUS LOCATIONS 
f l S C A L  Y € A R  lP6b ESTIMATES 

F A C I L I T I E S  F O R  F - 1  ENGINE P R O G R A M  
LEGEND 

TOP*.* 

E Y l C T l N G  F A C l l  I l l F S  

I MANUFACTURING BUILDING NO I IBLDG NO 66001 

1 MAMu,aL,ux,mb .u,r"lmi. "O 1 

3 MANUFACTURING BUILDING NO 3 

4 MATERIAL BUILDING IBLDG NO 6620'  

5 MAIN BUILDING [BLDG NO 66331 

6 WAREWUSE 1 BLDG N O  6701 I 

I ANNEX [BLDG NO 67331 

8 VANOWEN > BLDG NO 21600' 

9 CAFE 

10 NORTH SHED 

11  MAINTfNANCE WILDING 

I 2  SOUTH SHED 

13 PAINT 1 CHEMICAL STORAGE 

I4 SHED 

I S  INCINEtATOR 

16 MANUFACTURING BUILDING NO 4 

@ FACILITIES AUTHORIZED AND UNDER CONSTRUCTION 

FISCAL YEAR 1963 PROJECT 

1 EXPANSION OF R hD PRODUCTION MANUFACTURING EOUIPMENT 

FISCAL YEAR 1964 PROJECT 

2 EXPANSION OF R LD PRODUCTION MANUFACTURING EOUIPMENT 

FISCAL YEAR 1965 PROJECT 

3 ENGINE CHECKOUT CELL 

0 PROPOSED FISCAL YEAR 1966 PROJECT 
I CLEAN ROOM 

2 ACCOUSTICAL ROOM 

3 ENGINE CHECKOUT CELL 

4 HYDROSHAKER ROOM 

S LIQUID NITROGEN h GASEOUS 

NITROGEN SYSTEMS 

NOIE THESE S I S T t Y I  ( I I I M I I  ARE OF A GENERAL H A I U I r  AND 100 

I I D t S P n l l D  70 LOCATE S I E C I I I C A L L Y  

--. -.-" - .... -- .... .,.,..,",. r,....., ---..-.....- 2 " ,LEI  - . ..ml.IIC\, .. . n 
VILIIWII I inrrr 



CONSTRUCTION OF F AC I L I T I E  S 

FISCAL YEAR 1966 ESTIMATES 

FACILITIES FOR 5-2 ENGINE PROGRAM 

AUTHORIZA,TICIN -.--- LINE ITEM: 

PROGRAM ClFFI.(:E -.--I FOR THE PROJE(Z: 

LOCATION OF PROJECT: Canoga Park, Santa Susana, Ca l i fo rn ia  

COGNIZANT -.-- NASA INSTALLATION: 

TYPE OF CONSTRIJCTION -.--- PROJECT: New 

FUNDING: 

Vari.ous Locations 

Off ice  of Manned Space F l i g h t  

-.--- 

Marshall Space F l i g h t  Center 

FY 1965 arid Pr io r  Years 

FY 1966 E:!, tirnate 

Tota l  I:unt!l In): Through FY 1966 

$29,502,800 

2,436,000 

$31,938,800 

PROJECT COS7’ ESTIMATE: -.-- 

Unit of 
Measure 

Land Acqu:l.si t i o n  --- 
Cons tri ic t:i- 3n 

B o w l  test  ,area f a c i l i t i e s  LS 
Compcmei:it test  area f a c i l i t i e s  LS 
D e l t a  tes t  area f a c i l i t i e s  LS 
Delta 2 test s tand modi f ica t ion  LS 
Vert ica1 t e s t  s tand 2 modi f ica t ion  LS 
Ver t i ca l  t e s t  s tand  3 mod€fi- 

ca tio,ii LS 

Equipment 

Env i r  orumen t a1 equipment 
Instrumentat ion 
T e s t  equipment 

LS 
LS 
LS 

Quantity 

--- 
Unit Total1 
c o s t  c o s t  -.-.- -- 

- $2,130,000 .-- 

$626,000 626,000 
329, OCiO 329,000 
26 5 ,000 265,000 
480,000 480,000 
215,000 215,000 

215,000 215,000 

90,000 90,000 

75,000 75,000 
141,000 141., 000 
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Uni t  of Unit  Tota 1 
Measure Quant i ty  cost --- c o s t  -- 

F a l l o u t  S h e l t e r  (Not f e a s i b l e )  --- --. --" Nonlk 

TOTAL 5 2 , 4 3 6 ,  OO!, .- 
- -I_._-- 

PROJECT PUFTOSE: -.--- 

To prcrvicle f a c i l i t y  a d d i t i o n s  and modi f ica t ions  a t  Canoga Park and Santa 
Susana, C a l i f o r n i a ,  necessary fo r  t h e  cont inued development and i.mprovement 
of t h e  5-2  engine. 

PROJECT DES CR:C PT I ON : -.--- 

Construct ion i n  t h e  Santa  Susana Bowl area w i l l  i nc lude  a 5,OOCl g a l l o n  
i n c r e a s e  i n  t h e  l i q u i d  hydrogen and a 1,500 g a l l o n  i n c r e a s e  i n  t h e  3 i q u i d  
oxygen run  3:ariks of Vertical T e s t  Stand No. 2. 
T e s t  Stand No,, 3 t h e r e  w i l l  be  an  i n c r e a s e  of 5,000 ga l lons  t o  the  1 i q u i d  
hydrogen and :L,500 ga l lons  t o  each of t h e  l i q u i d  oxygen r u n  tanks.  
equipment f o r  t h e  record ing  system w i l l  be  i n s t a l l e d .  
age  will.  bc! increased  by 28,000 ga l lons ,  l i q u i d  hydrogen storage by 45,000 
ga l lons  ,, li: i gh t  a d d i t i o n a l  s t o r a g e  b o t t l e s  w i l l  be  provided f o r  gascous 
hydrogen, rzitrogen and helium. 

A t  t h e  dua l  p o s i t i o n  Vertical 

Additional 
The l i q u i d  oxygen s t o r - .  

Coniporient t e s t  area modi f ica t ions  w i l l  i nc lude  a 45,000 g a l l o n  inc rease  
i n  both t h e  1 iquid oxygen and hydrogen tankage suppor t ing  T e s t  Laboratory I:[I 
and a 45,000 g a l l o n  i n c r e a s e  i n  t h e  hydrogen s t o r a g e  f o r  Laboratory V. Add:[.- 
tional t r a n s f e r  l i n e s  and water d i s t r i b u t i o n  s e r v i c e  w i l l  a l s o  be pi:ovided. 

I n  t h e  D e l t a  area, c o n s t r u c t i o n  suppor t ing  t h e  dua l  p o s i t l o n  Delta 2 test: 
s tand  w i l l  inc lude  s t r u c t u r a l  mod i f i ca t ions  p l u s  a 9,000 g a l l o n  inc rease  t o  
t h e  l i q u i d  hydrogen and 3,000 gallon i n c r e a s e  t o  t h e  l i q u i d  oxygen 'lxn tanks.  
Addi t iona l  s to rage  w i l l  be provided i n  t h e  Delta area i n  t h e  form olf a 45,000 
g a l l o n  :Liquid hydrogen tank ,  a n  80,000 g a l l o n  l i q u i d  oxygen tank toge the r  w i t  11 
1 3  s t o r a g e  b o t t l e s  f o r  helium, gaseous hydrogen and n i t rogen .  

Addi t iona l  environmental ,  ins t rumenta t ion ,  and t e s t  equipment T q i l l  be 
procured and i n s t a l l e d  a t  both Canoga Park and Santa Susana. 

PRO J E  CT -._- JU S T I  F I CAT I O N  : 

E x i s t i n g  5-2 f a c i l i t i e s  are h ighly  s p e c i a l i z e d  devices  which m u s t  be  
c o n t i n u a l l y  advanced t o  accommodate engine modi f ica t ions  and t e s t i n 5  r equ i r e -  
ments. These f a c i l i t i e s  must suppor t  t h e  5-2 engine development an9 p r o d u c t i m  
programs through FY 1968 as w e l l  as follow-on e f f o r t  p r o j e c t e d  throdgh FY 1970. 

Modif:ications and a d d i t i o n s  t o  t h e  Bowl test area f a c i l i t i e s  are requiremi 
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t o  support  -i. ic-ceased engine riin times wi th  a r e s u l t i n g  inc rease  i n  propel  lanl: 
consumption €or each run. Much of the  planned t e s t i n g  w i l l  be i n  thc  a l t i t u d e  
f a c i l i t i e s  i.n t h i s  area where a 225 second run  c a p a b i l i t y  e x i s t s .  This capa- 
b i l i t y  must b e  expanded by a t  least 10 pe r  cen t  f o r  continued e rg ine  develop- 
men t . 

Modifil:ations and add i t ions  t o  the  Delta test  s tands  are requi red  i n  oriilei' 
t o  accommod;ite changes a f f e c t  Ing engine r e l i a b i l i t y  and iinprweci per formince, 
Subs tan t i a t  ion o E  these  changes i n  f l i g h t  hardware w i l l  be acconiplislied o n  
t hese  stiand 3 ,  Longer run  tirnes are necessary t o  provide assurarice t iat t h e  
engine i s  f l i l l y  capable of opera t ing  f o r  a reasonably longer time than i s  
a c t u a l l y  requi red  i n  f l i g h t .  This n e c e s s i t a t e s  an inc rease  i n  the slzes of 
the p resen t  p rope l l an t  tanks and supply l i n e s .  

Additions and modif icat ion t o  the  Component T e s t  Labora tor ies  ILI and V 
are requi red  t o  support component and subsystem changes necessary t o  improve 
engine performance and r e l i a b i l i t y .  For example, changes i n  the  tur3o  pump 
n e c e s s i t a t e  c e r t a i n  changes i n  the  Component Test Laboratory so  that the pump 
can be given r igorous  endurance runs before  incorpora t ion  i n t o  the  engine 
system, Laicger fuel  supply tanks must be i n s t a l l e d  t o  allow these  eKtendled 
du ra t ion  runs. 

ESTIMATEDLTLRE YEAR FUNDING - FOR TIIIS PROJECT: None 



VARlOU S LOCATIONS 
F I S C A L  Y E N  I966 E S T I Y A T E S  

F A C I L I T I E S  FOR J = 2  ENGINE PROGRAM 

PROPOSED FISCAL YEAR 0 1966 PROJECTS 
FACILITIES AUTHORIZED a 
UNDER CONSTRUCTION 

LEGEND 

FISCAL YEAR 1963 PIOJECT I W W L  AREA FACILITILS 
EXISTING F*CILITIES 

I DELTA 1 TE5T SlAND-TWO m T  POSInONs A VERTICAL TEST STAND NO 1 

B VERTICAL TEST STAND NO 3 1 0 1 - 5  FISCAL T f U  1965 UOJECTS 

3 ylll 

v T s - 3  WDIFICATK)N 

I COMPONENT I E S T  AREA FACILITIES 1 DELIA - 1 MODIFICATION 
d 
Y 

A CTL 111 4 a - 1  3 CTL L CTL v 
4 -TION IU1 FACIL111ES 

5 w y C ~ - t ~ r  -t LQV]#MEllT 
DELTA 'IEA FACILITIEs 

A 1ES1 STAND NO I 

v 

N 
VICINITY MAP 
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FAC I1 I T I  E S 
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VARIOUS LOCATIONS 
FISCAL YEAR 1966 ESTIMATES 

FOR J - 2  ENGINE PROGRAM 
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LEGEND 

EXISTING fAClLlTlES 

MANUFACTURING BUILDING NO I BLDG NO 6600 

MANUF&CiUi lNG B Y I I D l N b  NO 2 

MANUFACTURING BUILDING NO 3 

MATERIAL BUILDING BLDG NO 6620 

MAIN BUILDING I U D G  NO 66331 

WAIEHOUSE IBLDG NO 67011 

ANNLX \BLDG NO 6733) 

VANOWEN W D G  NO 21600 

. A r t  

NORTH SHED 

MAINTENANCE BUILDING 

SOUTH S H € D  

PAINT L CHEMICAL STORAGE 

SHED 

INCINERATOI 

HELIUM K BOTTLE BANK 

NITIOGEN GAS CYLINDER L COMPRESSOR 

MANUFACTURING BUILDING NO 4 

FACILITIES AUTHORIZED L UNDER CONSTRUCTION 

FISCAL YEAR 1964 PROJECT 

EXPANSION OF R L D PRODUCTION MANUFACTURING EOUIPMENI 

FISCAL YEAR 1965 PROJECT 

PRODUCTION T E S T  FAClLlIlES 

DEVELOPMENT SUPPORT EOUIPMENT 

0 PROPOSEC FISCAL YEAR 1056 PROJECT 

1 ADDITIONAL EOUIPMENT 

""TC ,",I '0"I.Y'"I 1 1 1 1  ,r I U I I . L L I D  IY TOO w101s..c.0 I* 
..r. 10 ,OC.lF s,F<tc,#-.,a. 

N 

"ILE' CANOOA ?ARK, CALIFORNIA VICINITY MAP 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FACILITIES FOR S-I1 STAGE PROGRAM -- 

AUTHORIZ,ATI.ON -.-- LINE ITEM: 

PROGRAM -.-- OFEIXE: FOR THE PROJECT: 

LOCATION -.---- OF' PROJECT: 

COGNIZANT -.-- BiASA INSTALLATION: 

TYPE OF COBISTESJCTION PROJECT: New 

FUNDING: 

Various Locations 

Off ice  of Manned Space F l i g h t  

Santa SustCna, S"e1 Beach, Ca l i fo rn ia  

Marshall Space F l i g h t  Center 

-.--- 

FY 1965 amd Pr io r  Years $2,863,700 

FY 1966 E,sti.mate 

Tota l  Fur.tling Through FY 1.966 

Land A s i s i t i o n  - .--- 
Cons t r  uc t. ion --.--- 

1,690,000 

$4.553.700 

Unit of IJn i 1: 
cos 1: Measure W a n t  i t y  --- 

Bond la.y-up area LS 
Vertical  assembly modif icat ions LS 
Bulkhead f a b r i c a t i o n  add i t ion  LS 
Ground se rv ice  bldg. a d d i t i o n  LS 
Electri.c:al. subs t a t ion  and 

t rans  n i i s  s i on 1 i nes  LS 
H e l i u m  t r a n s f e r  l i n e s  LS 

Equipment: 

H e l i u m  drying system 
Helium s t o r e  b o t t l e s  
Ins  trumcmtat ion  sys tern 

LS 
LS 
LS 

--- $16O,030 --- 17ti ,000 --- 250,030 --- 50,030 

--- 200,030 --- 40,030 

--- 200,000 
400,030 --- 215,030 

Tots. 1 
ICOS t: ---.- 

--I- 

160,000 

50,000 

17.5 ,000 
250,000 

200 ,000 
40,000 

$8 15, OOC .-. 

200,000 

21!5,000 
400,000 
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Unit  of Unit  Total. 
Mea s u r  e Quant i ty  c o s t  -. cost -- 

None; --- e-- --- Fal lout .  -.--- S h e l t e r  (Not f e a s i b l e )  - 
TOTAL - a,. 690.000. 

PROJECT FVRE'OSE:: -.--- 

To provide  f o r  t h e  a c q u i s i t i o n  and c o n s t r u c t i o n  of a d d i t i o n a l  f a c i l i t i e s  
a t  Seal Beach and Santa  Susana, C a l i f o r n i a  f o r  t h e  development, t e s t i n g  and 
manufacture of t h e  S-I1 s tage .  

PROJECT DESC:E:IPTION: -.--- 

A t  Seal1 Beach, a 40' x 40'  x 20'  high,  room w i l l  be added t o  thl: Bulkheztd 
Fabr i ca t ion  F a c i l i t y  f o r  t he  bond lay-up a c t i v i t i e s .  A 40' by 3.30' ,addi t ion 
t o  t h e  west end of t h e  Bulkhead Fabr i ca t ion  f a c i l i t y  and a d d i t i o n a l  Ixren 
capac i ty  w i l l 1  b e  provided f o r  i n s u l a t i o n  lay-up. Modif ica t ions  w i l l  be made 
t o  t h r e e  st : i t ions i n  the  V e r t i c a l  Assembly Hydros ta t ic  F a c i l i t y  t o  pi:ovide 
f o r  tank en t ry .  

A t  Santa  Susana 5 a d d i t i o n a l  470 cubic  f e e t  high p r e s s u r e  heliurr s to rage  
b o t t l e s  w i l l  b e  i n s t a l l e d  i n  t h e  Coca area. 
a t  t h e  AlfaBravo Cascade s t a t i o n  and t h e  t r a n s f e r  l i n e  from AlfaBravc t o  t h e  
Coca a r e a  wi3 .1  be increased .  The e x i s t i n g  Data Recording system w i l l  be  
expanded and t h e  in s t rumen ta t ion  tunne l  w i l l  be en larged  near  t h e  Grcund 
Serv ice  bui lding.  
w e l l  as a hel.ium dry ing  f a c i l i t y .  
provided a t  t h e  Coca 4 Ground Se rv ice  bu i ld ing  t o  provide  space f o r  additi.ona.1 
ground suppor t  equipment . 

The helium supply w i l l  b e  expand.,ed 

A new s u b s t a t i o n  f o r  t h e  Coca area w i l l  be i n s t a l l e d  as 
A 15 '  by 33' two s t o r y  a d d i t i o n  w l l l  be 

PROJECT JU I_.-- STI:F IXATION : 

The 40' x 40' a d d i t i o n  t o  t h e  Bulkhead F a b r i c a t i o n  f a c i l i t y  is r equ i r ed  
f o r  t h e  bond lay-up a c t i v i t i e s  i n  t h e  manufacture of t h e  common btilkfead. Ari 
engineer ing  clec,ision has been reached t h a t  t h e  vacuum b e l l  system of assembly 
must be used.  i n  p l a c e  of t he  s t r i p  seal and hot  s i z i n g  thus  n e c e s s i t a t i n g  t h i s  
a d d i t i o n .  l'lie 40' x 130'  a d d i t i o n  w i t h  a d d i t i o n a l  Oven capac i ty  pro iddes  the  
needed spacclt i n  t h e  double seal i n s u l a t i o n  lay-up. 

The mod. i f i c a t i o n s  t o  t h e  t h r e e  s t a t i o n s  i n  t h e  Vertical AssemblJr Hydro- 
s ta t ic  f a c i l  i t y  are r equ i r ed  so t h a t  e n t r y  can be  made i n t o  t h e  LH2 i:ank t o  
e f f e c t  desig:n changes t o  t h e  i n t e r n a l  tank system as n e c e s s i t a t e d  by t h e  
deve 1 opmen t program. 
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The f i v e  a d d i t i o n a l  h e l i u m  b o t t l e s  i n  t h e  Coca area a t  Santil Susana are 
requ i r ed  t o  rsat isfy t h e  increased  usage which gene ra t e s  as a r e s u l t  of the  
engineer ing  design d e c i s i o n  t o  use  helium i n  p l ace  of hydrogen fo r  purge and 
c h i l l  down opera t ions .  T h i s  d e c i s i o n  a l s o  gene ra t e s  a requirement f o r  t he  
a d d i t i o n  of a new helium complex a t  the AlfaBravo Cascade S t a t i o n  and a n  
inc rease  in ,the s i z e  of t he  t r a n s f e r  l i n e s  between t h e  two areas.. 

The expsnsion of the e x i s t i n g  Recording Data system f a c i l i t y  i s  requi red  
so t h a t  a s  development progresses  and d a t a  requirements  i nc rease  i t  w i l l  be 
p o s s i b l e  t o  handle t h i s  added load. The p resen t  system has a n  eirpandsble 
capabi1it:y which w i l l  be a c t i v a t e d .  

The enlargement of t h e  tunnel  area near  t h e  Ground Serv ice  bu i ld ing  a t  
Coca i s  requi red  s o  t h a t  a d d i t i o n a l  ins t rumenta t ion  cab le s  can be i n s t a l l e d  
from the ConI:rol Center t o  Coca 4. This  w i l l  a l s o  provide a means of i n s t a l l i n ;  
f u t u r e  cable!; a t  a reduced cos t .  

The new e l e c t r i c  s u b s t a t i o n  i n  t h e  Coca area i s  r equ i r ed  t o  provide fo r  
inc reas ing  a r e a  loads ,  p a r t  of which are generated by a d d i t i o n a l  environmental. 
t e s t s  r e q u i r i n g  hot  gas.  A helium dry ing  f a c i l i t y  i s  r equ i r ed  t o  p r a r i d e  a 
c a p a b i l i t y  of condi t ion ing  a v a i l a b l e  helium t o  r equ i r ed  test  con t l i t i o i s .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None -.--I 
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p-TLL.-p-.- /// 

EXISTING FACILITIES 

1 SENICE WILDING 

2 WATER coNDITIoI(ING FlANl 

3 BUUMM FMRICATON WILDING 

LEGEND 

1 GEAI L MAlhlEWNCE WILDtNQ 

5 VERTICAL ASSEMBLV L HYDIOTEST BUILDING 

6 PNEUMATIC PAIN1 L PACKAGING BUILDING 

I STIUCTUIAL STATIC IEST TOWEI 

FACILITIES AUTHORIZED AND UNDER CONSTRUCTION 
1 IULKHEAD FABIICATION ADDITION 

2 WAREHOUSE 

FISCAL YEAR 1965 PIOJECT 

VEITICAL CHECKOUT FACILITV 

PROPOSED FISCAL YEAR 1966 PROJECT i 
I BOND LAY-UP ROOM I N  BULKHfAD FA.IIICATlON FACILITY 

1 ADDITION TO BULKHEAD FABIICAT1ON FACILITY 

3 VERIICAL ASSEMILV MODlFlCAIlONS 



VAR IOU 5 LOCATIONS 

FISCAL YEAR 1966 ESTIMATES 

SATURN V SECOND STAGE (S-I I) DEVELOPMENT FACILITIES 
I cr -ch in  
LCWEI.Y 

EXISTING FACILITIES @ FACILITIES AUTHORIZED h UNDER CONSTRUCTION 

1 
'I 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
I? 
13 
I4  

CONTROL CENTER 
COCA 'I I f S T  STAND 
COCA 3 T E S T  STAND 

'UPPER PRETEST BLDG 
LOWER PRETEST BLDG 
COCA I T E S T  STAND 
COCA 4 TfST STAND 
LH? VESSEL 
LH? TRAILER HARDSTAND 
GROUND SERVICE BLDG 
VfHICLE PAD 
LOX VESSfL 
LOX IRAlLER HARDSTAND 
GROUND SERVICE BLDG 
HIGH PRESSURE GAS 9ANK 

FISCAL YEAR 1964 PROJECT 
1 , 1 1 1 "  n n r r r r r  " I * ^  "..... l.l.l..,l "."" 
FISCAL YEAR 1965 PRC:€C: 

HIGH PRESSURE GAS & THERMAL CONTROL SYSTEM 

0 PROPOSED FISCAL YEAR 1966 PROJECl 
GROUND SERVICE BLDG ADDITION 
HELIUM DRYING SYSTEM 
HELIUM SlORAGE BOTTLES 
HELIUM TRANSFER LINES 
fLEC SUBSTATION, TRANSMISSION LINES 
'NSIRUMENIATION SYSTEMS 



:NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FACILITY PLANNING AND DESIGN 

Page No, 

S ~ a r y  .............................................................. CF 13-1 
O f f  ice of the: A.ssociate Administrator (NASA General) 

Facilit]! p.I.anning and design. ..................................... CF 13-2 
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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 66 BUDGET ESTiMATES 
(Dollars in thousands) -. , ~ _I_L_ 

NASA I N S T A L L A T I O N  COGNIZANT PROGRAM O F F I C E  LOCATION O F  INSTALLATION , COUNTY NEAREST C I T Y  
coo , U ~ I . L L ' I ' C "  - L - .  - 

I --- I --- u i i i C P  c i i  

I All - 
,Associate Admini strator --- 

_____. . __ ~ 

' F Y  19 ' F Y  19 ' F Y  13 + - _ $ - -  -___ t 
I P E R S O N N E L  S T R E N G T H  
c~ - ~ _ -  _ ~ - 

l N S T A L L A T l O N  MISSION 

See Justification. 

- - _ -  - -- 
PROJECT L I N E  I T E h  

- _ _  _ ~ _~ _ 

Facility Planning and Design 

A L L  O T H E R  P R O J E C T S  

1 L-.- UASA PERSONNEL _ fFnd  . of -~ Year)  i 1 CONTRACTOR AND OTHER PERSONNEL 

t Not IAppl icab le 
I 

t 

L A N D  NO. ACRES _____- _ _ ~ _ _ _ _ _ _ _  
NASA-OWNED L- ~ 

I OTHER GOVERNYEHT AGENCY-OWNED 
+ 
i 

I TOTAL L W D  

TOTAL CAPITAL INVESTMENT 
I 1 ( I n c l u d m e  !VASA-Owned Land) ( a s  of June 70, 1 9  -~ 

~- -~ I 
COGNIZANT F Y  19 62 T H R U  

O F F I C E  I CURRENT YEAR 
~ 

! 
I 

AA I $43,937 .O 

F Y  19 
(Estrmated)  ._ 

$7,500.0  1 Not Not 
{ Applicable I Applicable 

NASA FORM 1029 I R E V  Nov 641 D D E Y I C I ~ ~ S  EDIT 'ONS ARE CIPSOLEIE 

b' This amount is "non-add"; has been distributed in the appropriate installation summary sheet.:. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FACILITY PLANNING AND DESIGN 

AUTHORIZATION L I N E  ITEM: 

PROGRAM OFFIiClE: 

FUNDING : 

F a c i l i t y  Planning and Design 

O f f i c e  of t h e  Assoc ia t e  Adminis t ra tor  (NASA General) -.-- 

FY 1965 and P r i o r  Years $43,937,000 

FY 196'6 E,ati.mate 7,500,000 

T o t a l  Furding Through FY 1966 $51,437,000 

DESCRIPTION: 

The fursls r eques t ed  under t h i s  i t em a r e  r equ i r ed  f o r  advanced f a c i l i t y  
planning and. des ign  on p r o j e c t s  f o r  which c o n s t r u c t i o n  funds may be 
requested. ir. subsequent budgets.  

1 

Long,-range: p l ans  i n  s e v e r a l  program a r e a s  must a n t i c i p a t e  t h e  need fo r  
t h e  construc:t:ion of f a c i l i t i e s  beyond t h e  budget year f o r  which e s t h r a t e s  
a r e  being submi t ted .  A cons ide rab le  sav ing  i n  t i m e  and an  i n c r e a s e  i n  t h e  
accuracy of c o n s t r u c t i o n  c o s t  estimates i s  p o s s i b l e  wi th  t h e  a v a i l a b i l i t y  of 
a f a c i l i t y  pz-anning i n d  des ign  fund which can be used t o  i n i t i a t e  the des ign  
of high-priorit :y f a c i l i t i e s  p r i o r  t o  t h e  enactment of p r o j e c t  a u t h o r i z a t i o n  
and t h e  appr opr i a  t i o n  of funds.  

W i t h ,  t h e s e  funds,  NASA w i l l  cont inue  a s  a n  on-going and cont inuing  
a c t i v i t y  t h e  gene ra l  a c t i v i t y  of f a c i l i t y  p lanning  and des ign  of f u t t r e  
cons t ruc t ion  p r o j e c t s  which have n o t  a s  y e t  been au tho r i zed  o r  f o r  wfrich 
appropr i a t ions  have n o t  been made. NASA w i l l  a l s o  cont inue  t o  make Epecia l  
p r o j e c t  stucl:Les , f e a s i b i l i t y  s t u d i e s  , and o the r  s t u d i e s  necessary  t o  develop 
and improve o v e r a l l  c r i t e r i a  and s t anda rds  f o r  t h e  des ign  and c o n s t r t c t i o n  
of f a c i l i t i e s .  
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER, NASA 

MISSION AND CAI?ABILITIES : 

The John I? .  Kennedy Space C e n t e r ,  formerly t h e  Launch Operation:; Direc-  
t o r a t e  of tlie Marshall  Space F l i g h t  C e n t e r ,  w a s  organized as a s e p a r a t e  
c e n t e r  on J u l y  1, 1962.  The C e n t e r ' s  primary r e s p o n s i b i l i t i e s  a r e :  

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

Planning and s u p e r v i s i o n  of t h e  launch p r e p a r a t i o n  and 1aunc:h 
of assigned NASA space v e h i c l e  systems a t  t h e  Merritt I s l a n d  
Lai. ix!n Area and t h e  A i r  Force E a s t e r n  Test Range. 

De,i;ign and c o n s t r u c t i o n  of NASA f a c i l i t i e s  a t  t h e  Kennedy Space 
Center t o  m e e t  u s e r s '  f u n c t i o n a l  requirements .  

Physical  i n t e g r a t i o n  of NASA ground support  equipment a t  th4: 
launch s i t e s  f o r  v a r i o u s  space v e h i c l e  systems. 

Prc>gramning, i n t e g r a t i n g ,  and f u l f i l l i n g  u s e r  requirements  for  
gene ra l  purpose f a c i l i t i e s  such as o f f i c e s ,  warehouses, mai:ite- 
naiice b u i l d i n g s ,  u t i l i t i e s ,  and roads .  

Ad .n in i s t r a t ive  and t e c h n i c a l  support  s e r v i c e s  ( p u b l i c  r e l a t i o n s ,  
v i s i t o r  c o n t r o l  s e r v i c e s ,  community and i n d u s t r i a l  r e l a t i o n s ,  
l e g a l ,  s e c u r i t y ,  purchasing and c o n t r a c t i n g ,  t r a n s p o r t a t i o n ,  
and f i n a n c i a l  management) f o r  a l l  NASA elements  l o c a t e d  i n  the 
a r e a .  

Represent ing NASA i n  c o o r d i n a t i n g  wi th  t h e  United S t a t e s  Air  
Force matters p e r t a i n i n g  t o  t r a c k i n g  and d a t a  a c q u i s i t i o n ,  
anld i n  making arrangements f o r  t r a c k i n g  and d a t a  s e r v i c e s  
an'd support  r equ i r ed  f o r  o p e r a t i o n  o f  a l l  NASA a c t i v i t i e s  a t  
thle A i r  Force E a s t e r n  T e s t  Range. 

I n  January 1963, under NASA-DOD agreement, t h e  Kennedy Space C e n t e r ,  
NASA w a s  deeignated as t h e  execu t ive  agent  and manager of t h e  Merritt 
I s l a n d  Launch Area. 

The Cerlter provides  manpower wi th  s k i l l s  f o r  t e s t i n g ,  chec' iout,  and 
launching v e h i c l e s ,  r e sea rch  and development of launch i n s t r u m e n t a t i o n ,  
and design clf launch and r e l a t e d  ground support  f a c i l i t i e s  and equipment 

Includcmd i n  t h e  C e n t e r ' s  a s s igned  r e s p o n s i b i l i t i e s  are t h e  launching 
of Sa tu rn  v e h i c l e s ,  managing t h e  M e r r i t t  I s l a n d  Launch Area, and a c t i n g  as 
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t h e  foca:L p o i n t  f o r  a l l  NASA a c t i v i t i e s  a t  t h e  A i r  Force E a s t e r n  Test Range. 
Missions incLude des ign ,  c o n s t r u c t i o n ,  a c t i v a t i o n ,  o p e r a t i o n ,  and mamtenance 
of  Launch Complexes 34,  37, and 39 and r e l a t e d  suppor t ing  i n d u s t r i a l  areas. 
The major ac:ti-vity dur ing  FY 1966 w i l l  be t h e  p repa ra t ion  f o r  l a u n c h ,  and 
support  of 1:.,ie Apollo Sa tu rn  I B  and Apollo Sa tu rn  V programs. 

The Center  a l s o  provides  l o g i s t i c  support  f o r  a l l  suppor t ing  cor i t rac tors  
i n  the  Cape l<ennedy/Merritt I s l a n d  Launch Area areas. 

SUMMARY OF IUISOURCES REQUIREMENTS : 

1966 -- 1964 1965 

Number of I?o:;itions, end of year .  1 ,625 2,082 2,082 
Average Nu.rnber of A 1 1  Employees . 1,322 1,914 2,056 
Adminis t ra t ive  Opera t ions . .  ...... $34,959,000 $61,616,000 $62,697,000 

INSTALLATION DESCRIPTION : 

The Keririecly Space Center  i s  ad jacen t  t o  t h e  A i r  Force E a s t e r n  T e s t  
Range Lau.nch Area. It  i s  s i t u a t e d  approximately 50 m i l e s  East of  Orlando, 
F l o r i d a  i n  riort:hwest Brevard County. 

The l a r d  purchases  f o r  the  Cen te r ,  which began about t h r e e  years  ago,  
were approximately 92 pe r  cen t  complete as of  J u l y  1964. The t o t a l  land t o  
be procured j s  approximately 88,743 a c r e s  and has  been des igna ted  the  
Merritt Islarid Launch Area (MILA). I n  a d d i t i o n  t o  t h e  o p e r a t i o n  and mainten- 
ance of  a l l  f a c i l i t i e s  i n  t h e  M e r r i t t  I s l a n d  Launch Area, t h e  Center  i s  
r e spons ib l e  f'or c e r t a i n  f a c i l i t i e s  w i t h i n  t h e  A i r  Force E a s t e r n  Tes t  Range 
Launch Area. T h i r t y  four  of  t h e s e  f a c i l i t i e s  were t r a n s f e r r e d  from t h e  
A i r  Force t o  NASA on Ju ly  1, 1963. The c a p i t a l  investment as of  June 30 ,  
1964 was $29El,Ci69 ,000. 

ANALYSIS OF FESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION: 

11. Persoinnel Compensation ..... 
12 .  Personnel  B e n e f i t s  ......... 

'Tot,al, personnel  c o s t s . .  . 
2 1 .  Trave l  and Transpor t a t ion  

'of P e r s o n s . . . . . . . . . . . . . . .  
2 2 .  T ranspor t a t ion  of  Things.  . .  
23.  Rents , Communications, 

and U t i l i t i e s  ............ 
24 .  P r i n t i n g  and Reproduct ion .  . 

1964 

$13,365,000 
868,000 

$14,233,000 

2,181,000 
350,000 

2,575,000 
818,000 

1965 

$20,417,000 
1,364,000 

$21,781,000 

2,113,000 
872,000 

3,973,000 
851,000 

1966 - 
$21,879,000 

1 ,  $65,000 

$23,344,000 

1,538,000 
722,000 

4,385,000 
37 1,000 



1964 1965 1966 

25 .  Other Serv:ices .............. 4,672,000 

26 .  Supp l i e s  and M a t e r i a l s .  ..... 3,284,000 
31 .  Equipment. .................. 1,753,000 
32 .  Lands and S t r u c t u r e s  ........ 790,000 

:Services o f  o t h e r  agencies  4,303,000 

42.  In:;ur,snce Claims and 
: Inde?mi t i e s . .  ............. - 
Tot#iiL.. ..................... $34,959,000 

JUST IF ICAT Ioilr B Y  OBJECT c u s s  IF ICATION : 

Personnel  D i s t r i b u t i o n  

D i r e c t  Pe:csoi:ineL by Program 

Manned Space 'F l igh t  

19,9 12,000 
5,148,000 
1,700,000 

932,000 
4 3 3 33,000 

1,000 

1964 1965 

Gemini. ......................... 17 
Apollo . . . . . . . . . . . . . . . . . . . . . . . . .  7 53 

Support p e r  smnt: 1 

$61,616,000 

Space Scien-e and A p p l i c a t i e s  

Launch v e h i c l e  development. .... 6 

Advancecl Rcb sei- 

Space veti ic le s y s t e m s .  . . . . . . . . .  3 

Sub-tot a l ,  d i r e c t  p o s i t i o n s . .  7 79 

D i r e c t o r  arid S t a f f . .  ............. 56 
Admini s t r a t :  :ion. .................. 420 
Research arid development suppor t .  337 

Sub-total  .. support  p o s i t i o n s . .  . 813 

T o t a l ,  pei*manent p o s i t i o n s .  .... 1,592 

23,037,0100 
4,i320,000 
1,579,000 
1,000,000 
,700, ooo 

1,000 -- 

1966 -.- 

49 :3 8 
1 ,022 1 ,032 

7 6 

6 - -.- 4 

1,082 1,082 

71  
444 
448 

963 

2,045 

7 1 
444 
448 -.- 

963 -- 
2,045 



1964 - 
Other posi1:ions : 

Posit:ion!; under coopera t ive  
t r a i n i n g  agreements. ......... 32 

Other. temporary p o s i t i o n s . .  .... 1 

T o t a l ,  al.1 p o s i t i o n s . .  ............. 1,625 

1965 

32 
r; 

2,082 

1966 - 

32 
5 

2,082 

Per  sonne 1. rc .  a (  1 ui-rements " 

The personnel  requirements  of t h e  Kennedy Space Center are d i r e c t l y  
r e l a t e d  t.o i t s  assigned mission o f  launching v e h i c l e s ,  managing the  
M e r r i t t  1:sla.nd Launch Area and suppor t  o f  a l l  NASA elements  i n  t h e  Cape 
Kennedy -. M1:IA area. 

During FY 1966 suppor t  w i l l  be r equ i r ed  f o r  Saturn/Apollo I and I B  
launches and f o r  t h e  i n i t i a l  a c t i v a t i o n  and o p e r a t i o n  of  major f a c i l i t i e s  
i n  t h e  M 1 . U  area i n  support  of  t h e  Apollo/Saturn V program. Requi reren ts  
f o r  admiciist 1:at:ive and l o g i s t i c  suppor t  of  all NASA elements  and a s s o c i a t e d  
cont rac tc l r s  a t  Kennedy Space Center  w i l l  i nc rease  wi th  t h e  bui ldup  of pres- 
launch and launch a c t i v i t y  dur ing  FY 1966. 

Personnel  Cos ts  

1966 - 19 64 1965 

Tota l  Posit ionEi. .  ................. 1,625 2,082 ___ 2,082 
Permanent . . . . .  .................. 1,592 2,045 2,045 
O t h e r . . . . .  ...................... 33 37 37 

Personnel Ccnipensation: 
Annual cost. o f  permanent 

pos i t i on  .E;..................... $14,468,000 $19,652,000 $19,767,000 
Pay above t.hc s t a t e d  annual ra te  113,000 70,000 75,000 

Net c o s t  of' permanent p o s i t i o n s .  11,677,000 18,166,000 19,542,000 
L a p s e s  (deduct)  -2,904,000 -1,556,000 -- - 300,000 ................. 
Other persclnnel compensation..  .. 1,688,000 2,251,000 2,337,000 

T o t a l  compensation. ........... 13,365.000 20,417,000 21,879,000 
NASA fLnded. ................ 13,365,000 20,417,000 21,879,000 

I 

--- - - -  _. - - Re imbu 1's ztb 1 e ................ 
Personnel  b e n e f i t s  ................ 868 , 000 1,364,000 1,465,000 

NASA fundec . . . . .  ................ 868,000 1,364,000 1, $65,000 --- --- ..-- Reimbursable. .  .................. 
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1964 1965 - - 1966 --- 
T o t a l  personnel c o s t s . .  ............ $14,233,000 S21,781,00(i $23,344,0OO 

NASA funded. ..................... 14,233,000 21,781,000 23,344,0~[)0 
Reimbursable.. --- - - .. - .. -. ................... 

Average Number of A l l  Employees 
...................... 1,322 1,91L. 2 ,o 56 

Personnel Costs - $23,344,102 

The i-ncrease i n  personnel  c o s t s  f o r  FY 1966 i s  p r i m a r i l y  a t t r : . b u t a b l e  
t o  an i n c r z a s e  i n  man-years r e s u l t i n g  from augmentation i n  per sonnt!l du r ing  
FY 1965. 

Travel  and T:cansportation of Persons - $1,538,000 

The e:;t:imate f o r  t r a v e l  and t r a n s p o r t a t i o n  of persons for  FY 1966 
i s  $575,000 :less than t h e  FY 1965 l e v e l .  This  r e d u c t i o n  r e s u l t s  p i i m a r i l y  
from the  a c q u i s i t i o n  of an a d m i n i s t r a t i v e  a i r c r a f t  t o  r e p l a c e  a n  a i r c r a f t  
c u r r e n t l y  under l e a s e ,  and a r e d u c t i o n  i n  l o c a l  t r a n s p o r t a t i o n  c o s t s  due t o  
consolidat::.on of o p e r a t i o n s  on Merri t t I s l a n d .  

T r a n s p o r t a t i o n  -.-- of Things - $722,000 

Th.e c.ecrea.se of $150,000 r e s u l t s  from r e l o c a t i o n  c o s t s  f o r  personnel  
h i r e d  a.s Kc!pl.acements as vacanc ie s  occur ,  and from lower u t i l i z a t i o n  of 
GSA t r u c k  s e r v i c e s  due t o  the  c o n s o l i d a t i o n  of t h e  C e n t e r ' s  a c t i v i t i e s  
on Merritt I s l a n d  by t h e  end of FY 1965. 

Rents ,  -.-- Comaiunications, and U t i l i t i e s  - $4,385,000 
Tliere i s  an i n c r e a s e  of $412,000 i n  o v e r a l l  FY 1966 fund r e q u i r e n e n t s  

f o r  r e n t s ,  c c m u n i c a t i o n s ,  and u t i l i t i e s .  I n c r e a s e s  i n  communications and 
u t i l i t i e s  r equ i r ed  t o  keep pace wi th  bu i ldup  i n  t h e  Merritt I s l a n d  Lamch 
Area are  p a r t i a l l y  o f f s e t  by r educ t ions  i n  leased space and equilnnent. 

P r i n t i n g  and -.-- Reproduction - $871,000 

An iincr8i?ase (of $20,000 f o r  p r i n t i n g  and r ep roduc t ion  s e r v i c e s  i s  
p ro jec t ed  t o  support  t he  inc reased  a c t i v i t y  i n  t h e  M e r r i t t  I s l a n d  Lau:ich 
Area. 
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Other Se rv ices  - $28,557,000 

The o v c r a l l  i n c r e a s e  of $3,497,000 f o r  FY 1966 i s  generated by 
an i n c r e a s e  i n  workload requirements  under bo th  housekeeping service: ;  
and mission support s e r v i c e  c o n t r a c t s ,  by the  a d d i t i o n  of photog rap hi.^ 
s e r v i c e s , ,  and by t h e  a d d i t i o n a l  a i r c r a f t  s e r v i c i n g  requirements  f o r  t h e  
administr-ati:~e a i r c r a f t  purchased du r ing  FY 1965. 

1ncreast.d c o n t r a c t  man-years are r e q u i r e d  under both h0usekeepir.g 
s e r v i c e s  and i n  computer o p e r a t i o n s  and programming t o  support  f i r s t  yea r  
operat ior is  at: E l e r r i t t  I s l a n d  Launch Area. I n  a d d i t i o n  t h e r e  a r e  inc reased  
requirements: f o r  t e c h n i c a l  documentation support  f o r  launch v e h i c l e  s t a g e  
con t r ac to ' r s  a t  t h e  Kennedy Space Center .  These i n c r e a s e s  a r e  p a r t . i a l l y  
o f f s e t  by recluc:tion i n  s e r v i c e s  provided by t h e  A i r  Force through the  
range contri!c:tclr. 

Supp l i e s  and Materials - $1,579,000 

The i n i t i a l  o u t f i t t i n g  of t h e  new f a c i l i t i e s  a t  t h e  Merritt I s l a n d  
Launch Area, scheduled f o r  completion du r ing  FY 1965, w i l l  a l low a n e t  
r e d u c t i o n  of $121,000 i n  t h e  requirement f o r  s u p p l i e s  and materials 
e s t ima ted  f o r  FY 1966. 

Equipment-SLOOO ,000 

Equipment requirements  i n  FY 1966 w i l l  dec rease  by $3,333,000. 
Th i s  r e d u c t i o n  i s  t h e  r e s u l t  o f  procurement of non- recu r r ing  items 
o f  equipment du r ing  FY 1965. FY 1966 equipment requirements  i n -  
c lude :  replacement of worn-out o f f i c e  machines and shop equip-  
ment, procurl!zment of p r i n t i n g  and r ep roduc t ion  and micro/ documen-. 
t a t i o n  equipment t o  complete the  o u t f i t  o f  t h e  Merritt I s l a n d  Launch 
Area f a c i l i t i e s ,  photographic systems equipment and miscellaneous; 
r e p  1 ace me 11 t e qu i pmen t s i t e m s  . 
Land and Ssc:>ires - $700,000 

The c!st:i.inabed requirements  f o r  FY 1966 f o r  minor c o n s t r u c t i o n  pro- 
j e c t s  and mod i f i ca t ions  w i l l  dec rease  by $232,000 from t h e  FY 1965 
l e v e l ,  based on the i n i t i a l  occupancy o f  newly cons t ruc t ed  f a c i l i t i e s  
on Merr i t t .  Is:.arid. A s  improved t echn iques  o f  checkout and launch evo lve ,  
a con t inu ing  requirement e x i s t s  f o r  mod i f i ca t ion  and minor c o n s t r u c t i c n  
o f  t e c h n i c a l  and support  f a c i l i t i e s  t o  permit  t h e i r  e f f e c t i v e  u t i l i z a t i o n .  
Funds r eques t ed  f o r  t h i s  purpose w i l l  permit  t h e  Center  t o  r e a c t  prornFtly 
t o  t h e s e  reqL i.rements. 

Insurance C l a i m s  and Indemnit ies  - $1,000 

Funds rec,uested are f o r  s e t t l e m e n t  of insurance claims and i x l e n r r i t i e s .  
Th i s  r e q u i r e a e n t  i s  expected t o  remain a t  t h e  FY 1965 l e v e l .  
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

MANNED SPACECRAFT CENTER 

MISSION AND -.-- (.:APABILITIES : 

The prirnar:y mission of the  Manned Spacecraf t  Center (es tabl ished j n 
November '196 I:) i s  the  development of spacecraf t  and r e l a t e d  equipment Yor 
manned space f l i g h t  programs, the  s e l e c t i o n  and t r a i n i n g  of f l i g h t  crcws, and 
the  conduct of manned f l i g h t  operat ions.  
two major space research and development e f f o r t s :  

The Center cu r ren t ly  i s  engiiged i n  

-- Gemini I -  The Gemini program ob jec t ives  a r e  t o  develop an opera t iona l  
c a p a b i l i t y  i i : i  manned space f l i g h t ,  and through t h i s  c a p a b i l i t y  , t o coiiduc t 
s p e c i f i c  experiiments and tests which support  Apollo, Department of De lfense 
experiments ,and s c i e n t i f i c  i nves t iga t ions .  
between the  short-durat ion e a r t h - o r b i t a l  Mercury missions (which were 
completed i n  May 1963) and the  forthcoming long-duration mission of Apollo. 
Major ob jec t ives  a r e :  

This program i s  time-phased 

(1) To determine man's c a p a b i l i t y  during long-duration space 
f l i g h t s ,  

(2) To develop techniques and provide crew experience i n  
rendezvous and docking, 

(3 )  To ex.periment with o r b i t a l  f l i g h t  maneuvering and e x t r a -  
vehicu lar  crew a c t i v i t y ,  and 

(4) To cclnduct s c i e n t i f i c  experiments. 

Apollo Spacecraf t  - This phase of the  present ly  planned lunar  landing 
program invc~l.ves u t i l i z a t i o n  of a three-man spacecraf t  of modular design,  
capable of extended f l i g h t s  i n . e a r t h  and lunar  o r b i t s .  
t o  a landing, on, and r e t u r n  from, the  lunar  surface.  The a c t u a l  lunar 
o r b i t a l  and 1.unar landing f l i g h t s  w i l l  be preceded by extended e a r t h - o r b i t a l  
f l i g h t s  t o :  

The f l i g h t s  will l e a d  

(1) Provide experience i n  handling the  three-man spacec ra f t ,  

(2)  Develop rendezvous and docking procedures of the  spacecraf t  and 
lunar  excur si on module, and 

( 3) Conduct sc ien  t i  f i c  experiments . 
The Cenirer's mission inc ludes  an engineer ing,  development, t e s t  and 

eva lua t ion ,  imd opera t ions  c a p a b i l i t y  t o  support  these  p r o j e c t s ;  and t o  
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develop the lcnotwledge required t o  advance the technology of space and manned 
spacecraf t  development. 
plementation of a program of appl ied research and development i n  the ilreas of 
space research, space physics,  and l i f e  support systems. 

Technology e f f o r t s  focus on the conception and i m -  

SUMMARY OF RESOURCES REQUIREMENTS : 

19 66 --- 19 64 1965 

Number of Posi t ions,  end of year.. 4,277 4,811 4,811 
Average number of A l l  Employees... 3,509 4,524 4,725 
Administrative Operations ......... $68,634,000 $91,201,000 $89,658,000 

INSTALLATION .-- DESCRIPTION : 

The Manned Spacecraft  Center i s  located on Road 528, two m i l e s  E , a s t  of 
the  town of Webster, Texas. The si te  is approximately 20 miles southeast  of 
downtown Houston, 25 miles northwest of Galveston, and 20 m i l e s  southlwest of 
B a y t m ,  A portion of the s i t e  borders on Clear Lake, which provides water 
access  t o  thle Ghlf of Mexico through Galveston Bay and the I n t r a - c o a s t a l  
Cana 1 . 

Tota l  NASA-owned land c o n s i s t s  of 1,600 acres, This land was acquired 
by two conveyances, one of 600 acres and the  o ther  of 1,000, of which 20 acres 
are reserved f o r  mineral  r i g h t s  by the Humble Oi l  Company. The property i s  
subjec t  to  easements t o  the Houston Natural  Gas Company, Harris County, and 
the S ta t e  of Texas. The c a p i t a l  investment of the Manned Spacecraft  Center 
a t  the Clear k?ke site,  as  of June 30,  1964, was $131,045,200. 
holds an a d d i t i o n a l  55,952 a c r e s  under use agreement a t  the White Sands Missile 
Range, with ZL c a p i t a l  investment of $14,536,800. 
of the Manned Spacecraft  Center as of June 30,  1964, w a s  $145,582,000. 

The Center 

Combined c a p i t a l  investment 

ANALYSIS -.-- OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION: 

19166 - 1964 1965 

11. Per soiine 1 Compensa t i on, ...... 
12. Persoiinel Benefits . .  ......... 

Tolxl ,  personnel cos ts . .  ... 
21. Travel iind Transportation of 

Pe~:'~sons.. .................. 
2 2 .  Traneipo:ttation of Things.. ... 

Ut:i. li t i e s . .  ................ 
24. Prinkin:% and Reproduction.. .. 
2 5 .  Other Services. .  ............. 

Se:cvices of other  agencies. 
26. SiipplLie~ and Mater ia ls  ....... 

2 3 .  Rents;, Communications, and 

$34,497,000 $47,685,000 $49,997,000 
2,294,000 3,164,000 3,328,000 

$36,79 1,000 $50,849,000 $53,325,000 

3,874,000 4,908,000 5,l1117,000 
1,289,000 1,160,000 !&4,OOO 

5,114,000 7,967,000 7 ,  :1.43,000 

9,523,000 12,072,000 15,034,000 
1,080,000 665,000 O65,OOO 
3,427,000 3,889,000 3,1189,000 

366,000 390,000 :)90,000 
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11.966 - 19 64 1965 

31. E q u i ~ p e n t . .  ................. $6,442,000 $8,4539000 $2 :, 110,000 
32. Land and S t ruc tu res  .......... 727,000 847,000 740,000 
41. (;rants,  Subsidies ,  and 

42. Xnsiuance C l a i m s  and 
Con t x i  bu t i ons ............. 
Irrdernni ties. .............. 1,000 1,000 1,000 

Tota'L ..................... 968 -634 .OOQ $9 1 201,000 389.658,OOO 

- - - 
- 

JUSTIFICATl3.IBY OBJECT CLASSIFICATION: 

Personnel D i s t r ibu t ion  

1966 -- 1965 - 19 64 - 
Direct  YerwEiel by Program 

Manned S~icice .-- F l i g h t  

Gemini.(........................ 1,041 
A p ~ l . l o . ~ . , . . . . . .  ................ 1,690 
Advanced missions.. ............. 65 

Space Sci5:e-e and Applicat ions 

Lunar and planetary explora t ion .  3 

Nuc lear e 1.ec t r ic  systems ........ 1 
Space vehi.c le systems. ......... 7 
E1ectrcinic:s systems., ........... 10 
Human f act:ors. .................. 25 
Chemical. propulsion ............. 2 
Basic research.  ................. 2 .......... 5 T e c h n o l o g l z t i  l i z e  t ion. .  - 

Advanced IL€earch and Technology 

Sub-totail, d i r e c t  pos i t ions . .  . 2,851 

Support per,socine 1 

Director  andl Staff , . . . . , . . . . . . . . . .  110 
Administration.................... 677 

533 Research and development support . .  - 
Sub-tot(a1, support  posi t ions. .  .. 1,320 

Tota l ,  permanent pos i t ions .  ..... 4,171 

1,240 
2,006 

65 

3 

L 
7 

10 
25 

2 
2 
5 

3,366 

111 
-655  

554 

1,320 

4,686 

1,240 
2,006 

65 

3 

1 
7 
10 
25 

2 
2 
5 

3,366 
-.- 

111 
655 
554 -.- 

1,320 -- 

4,686 



19 64 - 
Other posii:::ions : .--- 

Posi t ions  under cooperat ive 

Other teniporary pos i t i ons .  ......... trai.niriq: agreements .............. 98 
,-- 8 

............... Tota l ,  a l l  pos i t ions . .  _4.277 
Personne 1 r :p i rements  

105 10 5 
20 -- 20 

The personnel requirements of the  Manned Spacecraf t  Center a r e  i n  d i r e c : t  
support  of i ts  primary mission t o  develop spacecraf t  f o r  manned space f l i gh t :  
programs,, s e l e c t i o n  and t r a i n i n g  of a s t ronau t s ,  and t o  conduct manned f l i gh t .  
operat ions.  
f l i g h t s  i n  add i t ion  t o  Apollo spacecraf t  b o i l e r p l a t e  and checkout f l i g h t s  
scheduled f o r  FY 1966. 

1:n FY 1966 personnel support  i s  required f o r  the  Gemini manned 

The progxams assigned t o  the  Center t he re fo re  have many f a c e t s  which 
mus t  be managed and monitored t o  a s su re  t imely at ta inment  of manned spacecraf t  
program object. ives.  

The Apollo spacecraf t  program w i l l  reach peak a c t i v i t y  during the  FY 
1967-1968 period. 
the  many c r i t i c a l  systems and sub-systems. 
which maximum i n t e g r a t i o n  e f f o r t  i s  required.  
assoc ia ted  with f l i g h t  and in t eg ra t ed  systems ground test will expand r ap id ly  
during t h i s  period. 

This e f f o r t  involves  development, manufacture, and  test  o f  
It i s  a l s o  the  period during 

The engineer ing requirements 

Personnel Costs 

1966 - 1964 1965 

Tota l  Pos i t ions . . . , . . . . . . . . . . . . . . . .  
Permanent. . . . . . . . . . . . . . . . . . . . . . . .  

4,277 
4,171 

4,811 
4,686 

4,811 
4,686 

............................ Other 106 125 12 5 

Personnel -- Cozensa t ion :  
Annual c o s t  of permanent 

pos i t ions . .  .................... $37,237,000 $44,456,000 $44,674,000 
Pay above the  s t a t e d  annual rate. 269,000 163,000 208,000 

Net cos t  c:>f permanent pos i t ions . .  30,390,000 42,131,000 44,371,000 
.................. Lapses (deduct) -7,116,000 -2,488,000 - - 511,000 

Other per!;onnel compensation.. ... 4,107,000 5,554,000 5,626,000 

Tota L compensation. . . . . . . . . . . . .  34,497,000 47,685,000 49397,000 
NASA i'iinded. ................. 34,497,000 47,685,000 49,'397,000 ................. --- --- R e  jmbu ::~,ab l e  --- 



19 64 1965 1966 

Tota 1 per soriiie '1 bene f i t s ........... 
NASA funded. ,, .................... 
Reimbursah Le,, .................... 

-- 

Tota l  persorggt costs . .  ............ 
NASA funded. ...................... 
Re imbui: s ah :Le ...................... 

Average Number I- of A l l  Employees 
(Man Yearq)l.. .................... 

$2,294,000 $3,164,000 $3,:128,000 
2,294,000 3,164,000 3 ,Li28,000 

36.79 1.000 50,849,000 53,?;25,000 
36,791,000 50,849,000 53,2125 ,uww 

3,509 4,524 4,725 

Personnel. Costs .-- - $53,325,000 

FY 19661 personnel c o s t s  increase  $2,476,000 above FI 1965, the r e s u l t  of 
201 a d d i t i o n a l  man-years t o  be r ea l i zed  during FY 1966, and 10 a d d i t i o n a l  
m i l i t a r y  perrionnel t o  be assigned t o  the  Center. 

Travel and 'I'xansportation I-- of Persons - $5,417,000 

The est imate  f o r  t r a v e l  and t r anspor t a t ion  of persons f o r  FY 1966 
represents  am increase  of $509,000 from FY 1965. This increase  i s  pr imari ly  
a t t r i b u t a b l e  t o  the add i t iona l  manned f l i g h t s  scheduled f o r  FY 1966. 
Additional t r a v e l  w i l l  be required t o  implement extensive development of new 
t r a i n i n g  tecliniques, management of cont rac tor  e f f o r t s  on developing hardware 
f o r  t r a i n i n g  purposes, and t o  accomplish f i n a l  systems and sub-systems check- 
outs  on Gemini spacecraf t .  Travel requirements f o r  the  Apollo prograln w i l l  
be higher  with the i n t e n s i f i c a t i o n  of the ground test program. 

Transportat ion .-- of Things - $944,000 

The FY '1966 est imate  i s  $216,000 lower than the  FY 1965 requirements. 
Since the  pecsonnel plan remains the  same a s  i n  FY 1965, there  w i l l  be fewer 
new employees f o r  whom movement of household goods a t  Government expense w i l l  
be required.  There w i l l  a l s o  be a reduct ion i n  l o c a l  movement cos ts .  

Rents, Communications, and U t i l i t i e s  - $7,143,000 -.-- 

The FY L'366 est imate  r e f l e c t s  a reduct ion of 
es t imate .  Tliis decrease i s  due t o  a reduct ion i n  
da ta  processii.i~g equipment i n  FY 1966 as t h i s  type 
purchased i n  ;FY 1965. 

P r in t ing  and .- lte~moduction - $390,000 

Requ%ren:ic?niss remain a t  the FY 1965 l e v e l  f o r  

$824,000 from'the PI! 1965 
r e n t a l  c o s t s  f o r  automatic 
of equipment will bc! 

p r in t ing ,  dupl ica t ing ,  
binding and ni:Lcrofi lming ; therefore  no increase  i n  funds is being requested 
f o r  these pui:.po:;es. 
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Other Services  -- - $15,699,000 

The anitwrit requested f o r  FY 1966 r ep resen t s  an increase of $2,962,000 
over f i s ca l .  year 1965. 
c o s t s  f o r  s,upport operat ions a t  the  White Sands Missile Range. The balance 
of the  inc rease  of $2,162,000 i s  a t t r i b u t a b l e  t o  several f a c t o r s ,  These a re  
maintenance, r e p a i r ,  and c u s t o d i a l  s e r v i c e s  f o r  newly ope ra t iona l  bui ldings 
and additicirts;, increased motion p i c t u r e  and photographic support  s e rv i ces ,  
including production of documentary f i l m s ,  f i l m  cataloguing,  and f i l m  
indexing se rv ices  f o r  tests and research p r o j e c t s  t o  support t he  manned 
f l i g h t s  f o r  f i s c a l  yea r  1966; increased automatic da t a  processing equipment 
operatioln arid programming support  r e s u l t i n g  from increased da ta  processing 
a c t i v i t y  t o  support t he  manned f l i g h t s  i n  FY 1966; and the  augmentation of 
t echn ica l  dc,cumentation s e r v i c e s  which includes t echn ica l  r epor t  wr i t i ng ,  the  
implementation of documentation and da ta  r e t r i e v a l  systems, and microfilming 
se rv ices  i n  support of t he  inc reas ing  f l i g h t  a c t i v i t y  i n  FY 1966. 

of t h i s  amount, $800,000 i s  a t t r i b u t a b l e  t o  increased 

Supplies a n d  .-- Materials  - $3,889,000 

The requirement f o r  supp l i e s  and materials i s  expected t o  remain a t  the  
M 1965 level. Therefore,  no inc rease  i n  funding i s  requested. 

Equipment - $2>110,000 
The FY 1966 estimate f o r  equipment requirements i s  $6,343,,000 lower than 

the  amount a v a i l a b l e  i n  FY 1965. This decrease i s  a r e s u l t  of the purchase 
i n  FY 1965 of automatic da t a  processing equipment, r a t h e r  than continued 
r en t ing  of t h i s  type of equipment. 

Lands and St,!= t u r e s  - $740,000 

The FY 1966 estimate covers the  requirement f o r  minor cons t ruc t ion  
related t o  improvement of e x i s t i n g  f a c i l i t i e s ,  as w e l l  as modif icat ions 
a s soc ia t ed  .with expanding operations.  
than FY 1965 requirements. 

The FY 1966 estimate i s  $107,000 less 

Insurance C.j@ms and Indemnities - $1.000 
Funds req:uested a r e  f o r  set t lement  of insurance claims and. indemnities.  

This requircsment i s  estimated t o  remain a t  the FY 1965 level,  
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I T o t a l  45 46 I T o t a l  13 13 T o t a l  30 30 

T o t a l  3 3 6  J5b T o t a l  YJl '131 

DEPUTY DIRECTOR 
TECH. DEP. D i n .  ADMIN. 

ASST. DIR. FOR S&TA 
ASST. D I R .  FOR FAC. ENGR. Excep ted  

ASST. D I R .  FOR P&C GS-16 
GS-15 

Excep ted  GS-14 

STAFFING SUEMARY I 
Excep ted  
GS-16 
GS-15 
GS-I2 
A l l  O t h e r  GS 

65 66 
54 5 4 1  :I ~ 

LABOR RELATIONS OFFICE 

65 b b  - -  
Excep ted  - -  
GS-16 
GS-15 1 1  
GS-14 1 1  

1 1  A l l  o t h e r  GS 
Wage Board 

- -  

- -  - -  

! PUBLIC AFFAIKS OFFICE ! CHIEF COUNSEL 

Excep ted  
GS-16 
GS-IS 
All GS-14 o t h e r  CS 

GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS 
Wage Board - .  - -  :I I A l l  orher  GS 

"age Board 6 6 3  bbi 
4,961 5,061 
l-380 1,280 1 

169 169 
7,489 7,489 
_ _ -  

Excep ted  
GS-16 
GS-15 
GS-14 
All Wage o t h e r  Board CS 

65 66 - -  - -  
. -  
2 2  
6 6  
15 !5 

65 66 - -  
. .  
- -  
1 1  
1 1  

26 26 
1' 

Wage Board 
Total permanent  

Temporary 

~ " t a i  P o s i t i o n s  7.658 7.658 I T o t a l  6 6  

. -  - -  vage Board I 1st.31 23 L I  T o t a l  3 3  T o t a l  24 29 I EXECUTIVE STAFF I 
Excep ted  
GS-16 
GS-15 
GS-14 
All o t h e r  GS 
Wage Board 

- - I  

71 :: 71 :: 1- 
I T o t a l  9 6  96 I 

I . i 
! ! ! I 

iUSAGE:EhT SERVICES OFFICE 

I 
FINANCIAL MANAGEbLENT OFFICE 

65 66 - -  
.~ 
. -  

Excep ted  
GS-16 
GS-15 6 6  
GS-14  10 1u 

181 181 A l l  o t h e r  GS 
Wage Board _ -  - -  
T o t a l  197 191 

FACILITIES AND DESIGN OFFICE PURCHASING OFFICE 

Excep ted  . -  
- -  GS-16 

PERSONNEL AND 
COMMUNITY RELATIONS OFFICE 

65 66 - -  - -  Excep ted  
GS-16 
GS-15 2 2  
GS-14 6 6  
A l l  o t h e r  GS 90 90 
Wage Board 

T o t a l  98 98 

- -  

. .  - -  

TECHNICAL SERVICES OFFICE 

65 66 
Excep ted  . -  
GS-16 - -  
cs-15 2 2  
GS-14 7 1  

265 265 All o t h e r  GS 
310 310 Wage Board  

- -  

_ -  
T o t a l  584 584 

Excep ted  
GS-16 
GS-15 
GS-14 
All o t h e r  GS 
Wage Board 

65 66 - -  - -  
1 1  
6 6  
17 17 
84 84 

Excep ted  
GS-16 
GS-15 

GS-15 1 1  
G S - l L  2 2  
A l l  o t h e r  GS 17 17 

~. Wage Board - -  
T o t a l  20 20 

GS-15 1 1  
GS-14 9 9  

213 213 All o t h e r  GS 
Wage Board 

I o t a 1  223 2 2 3  

. -  _ -  
GS-14 
All o t h e r  GS 
Wage Board 

Total 211 2 1 1  
T o t a l  108 108 

DIRECTOR 
INDUSTRIAL OPEPATIONS 

65 66 
2 2  

1 1  

8 8  

- -  
- -  
- -  
-~ - -  

DIRECTOR 
RESEARCH & DEVELOPKEWI OPERATIONS 

Excep ted  
GS-16 
GS-15 
GS-14 
All o t h e r  GS 
Wage Board L T o t a l  

Excep ted  
GS-16 
GS-15 
65-14 
A l l  o t h e r  GS 
Wage Board 

I T o t a l  

I 
RESOURCES MANAGENEM OFFICE SATURN-APOLLO SYSTEMS OFFICE 
I I 

FACILITIES PROJECTS OFFICE CONTRACTS OFFICE 

65 66 
1 1  Excep ted  

GS-16 
GS-15 4 4  
GS-14 12 12 

Wage Board - -  

- -  
. -  

129 129 - -  A l l  o t h e r  GS 

FUTLIRE PROJECTS OFFICE I PROJECT LOGISTICS OFFICE m s o u n c E s  EIANAGEMENT OFFICE 

~ Excep ted  
' GS-16 
GS-15 
GS-14 
A11 o t h e r  GS 
Wage Board. 

T o t a l  

65  66 
2 2  

6 6  
10  10 
22 22 

- -  
. .  

- -  - -  
40 40 

Excep ted  
GS-16 
GS-15 
GS-14 
All o t h e r  GS 
Wage Board 

T o t a l  

65 66 - -  - -  
- -  
3 3  
6 6  

41 41 
. .  - -  
50 SO 

Excep ted  
GS-16 
GS-15 

Excep ted  I GS-16 65 66 - -  - -  
- -  
1 1  

11 11 
33 34 - -  - -  

Excep ted  
GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS 
Wage Board 

Excep ted  
GS-16 
GS-15 
A l l  GS-14 o t h e r  GS 

Wage Board 

65 66 - -  
. -  
. -  
1 1  
6 6  

23 23 - -  - -  

65 66 
1 1  
1 1  
8 8  
6 6  
17 17 

- -  

- .  - -  

GS-14 
A l l  o t h e r  GS 
Wage Board I Wage Board 

T o t a l  146 146 T o t a l  33 33 I 

I I 1 
AERO-ASTKOUYNAMILS LABOKAlUKY ASTRIUNICS LABORAIOKY I I 

I I 

I MANUFACTURING ENGINEERING 
LABORATORY 

L U W l J l h l l U h  IrlOUI(AIUIL FNCJNF PROJECT OFFICE 

$ 5  66 
Excep ted  1 1  
GS-16 6 6  
CS-15 I1 11 
GS-14 17 17 
A 1 1  o ther  GS 

- -  

83 a2 
. .  Wage Board - -  

T o t a l  118 117 

6>  66 

4 4  
Excep ted  
CS-16 
L > - L >  

GS-14 
A l l  o t h e r  GS A l l  o t h e r  GS 
Wage Board _ -  6 6  Wage Board 

. "  / n  

512 591 
186 167 _ _  

I Excep ted  
GS-16 

GS-14 

._ .~ I" _- 
Excep ted  I GS-16 2 2  ? I  1 Excen ted  

65 66 
1 1  
4 4  

i ?  1 7  

22 22 
124 124 

- -  

. -  - -  

Excepted 
GS-16 
CS-15 

h 5  hh 

1 1  
4 4  

1 5  15 

- -  

1 GS-lb 

GS-14 1 A l l  I g r B o a r d  o t h e r  GS 

2 2  

23 23 
134 134 

.. .. 
I_ I. 

174 174 

b>-l. l  

GS-14 
All o t h e r  GS I Wage Board 

GS-14 38 38 
A 1 1  o t h e r  GS 198 197 
~ a g e  Board 

T o t a l  256 255 

. .  - -  
A 1 1  o t h e r  GS 
Wage Board 

T o t a l  T o t a l  164 164 

I 
I :<IcLlOUD PLANT 

T o t a l  820 820 

~ 

I m m 
QUALITY Am XELIABILiTY 

ASSURANCE LABORATORY 
MISSISSIPPI TEST FACILITY 

65 66 
Excepted - -  
GS-16 1 1  
9s-15 L L  
GS-14 6 6  
r l l  ocher C S  11L I l h  
uage Board 

- -  

- .  
.._ . 

- -  
I r o t a 1  123 125 

I KESEAKCh PKOJECIS LABURAIOKY TESl LABORATORY 

Excep ted  
GS-16 

Excep Ted 
GS-16 
CS-15 
GS-14 
',.* cs 
Wage Board 

T o t a l  

. , I  

65 66 
I 1  
- -  E N G I N E E R I N G  LABORATORY 

b >  bD - -  
Excep ted  
GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS 
Wage Board 

65 66 
I 1  
2 2  
12 1 2  
7 2  22 
46 46 

- -  

- -  - -  

r( 

0 
4 

Excep ted  
cs.:5 
GS-15 

65 66 
2 2  
? Z  

32 32 

511 513 

- -  

r -  C C  ,, >< 

I Excep ted  6 6  

A l l  o t h e r  GS _ -  
T o t a l  805 805 

1 1  
10 IU 
26 26 

771. 7 1 3  :: a: i GS-15 
G5-14 
A l l  o t h e r  GS 
Wage Board 

299 333 
bS-1; 
A l l  o t h e r  GS 
Uzgc Eoard la I 7  _ -  

312 311 I T o t a l  83 83 T o t a l  729 729 T o t a l  621 621 

AO 1-35 



99 I :f 
E L I  VLZ 
9z 9z 
01 01 

s3 iaqao I IV 

91-S3 

- -  
99 59 

ALLIlI3Vd SSBL IddISSISSIW 

s3 1aq io  11v  
' i l -S3  
51-S3 l z  

p-1 ;1-s3 71-53 ?1-S3 t1z1 C Z I  
zz z z  
El El 11 11 

9 9  

99 59 
L L  

51-s3 
91-52 I 51-s3 

91-s3 
paadam3 

p- - .  

L -  
99 E9 

s3 i a w o  11'1 '18 98 
L l  I 1  91-53 
9 9  51-55 

91-52 

99 

1 9  9 



5 l P t . L  I!L YL'UU*RY 
6 5  66 

GS-16 41 41 
G S - 1 5  390 390 

663 663  GS-14 
A l l  o t h e r  GS 4 .961  5.061 

- -  
Excep ted  54 54 

I 

MANAGENENT SERVICES OFFICE PERSONNEL AND 
COCMUNITY RELATIONS OFFICE 

TECHNICAL SERVICES OFFICE 

65 66 - -  - -  Excep ted  
GS-16 
GS-15 2 2  
GS-14 6 6  
A l l  o t h e r  GS 90 90 
Wage Board 

- -  

- -  - -  

65 66 
Excep ted  1 1  Excep ted  - -  
GS-16 - -  GS-16 ~- 
GS-15 4 4  GS-15 2 2  
GS-14 7 7  GS-14 7 7  

- -  6 5  66 - -  

265 265 
310 310 

A l l  o t h e r  GS A l l  o t h e r  GS 160 160 
Wage Board - -  39 39 Wage Board _ _  

Total 98  9 8  T o t a l  211 211  T o t a l  584 584 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ORGMIZATION AND STAFFING CMR? 

WRSHALL SPACE FLIGHT CEhTER I 

6 5  66 
6 6  

5 5  
1 1  

1 2  1 2  

- -  
- -  

CHIEF COUNSEL PUBLIC AFFAIRS OFFICE - .  - -  
L4 24 

- -  - -  

6 5  66 
6 6  

5 5  
1 1  

- -  
- -  

I 
1 2  1 2  AF'*'"C ",...._Pi 
- .  - -  

I - -  L4 24 Excep ted  
GS-16 
GS-15 I I  

GS-14 1 1  
A 1 1  g t h e r  cs 

1 1  Wage Board 

i o c a l  

Excep ted  
GS-16 
GS-15 
GS-14 
b l l  other GS 
Wage Board 

T o t a l  

ASST. D I R .  FOR FAC. ENGR. 
ASST. D I R .  FOR P6C 

1 1  

, I I  

Excep ted  
GS-16 
GS-I5 
GS-14 
A l l  nfh-r IIC 

Wage Board 

I Wage Board 1 ,380  1.280 
T.,.*,l D.. -".-..-... 7 , " ^  ~ , , ,  .", 

169 169 

T o t a l  P o s i t i o n s  7,658 7 ,658  

_ _ _ _  Temporary 

T o t a l  6 6  

I Excep ted  1 1  
I GS-16 - - I  

GS-15 
GS-14 
A l l  o t h e r  GS 
Wage Board I I T o t a l  

I I I ~ -1 
I 

. I I 

FINANCIAL MANAGEMENT OFFICE PURCHASING OFFICE FACILITIES AND DESIGN OFFICE I NASA AUDIT OFFICE 

I Excep ted  
6 5  I I Excep ted  

GS-15 
GS-14 
A l l  o t h e r  GS 
Wage Board 

;: ;! I I GS-14 
A l l  Wage o t h e r  Board GS 

- -  
l o  li! I I GS-14 

181 A l l  o t h e r  GS _ _  Wage Board 
213 

A l l  Wage o t h e r  Board GS _ -  
1 9 7  197 TOCLB1 20 20 T o t a l  223 223 T o t a l  ion 108 T o t a l  

i 

I DIRECTOR I INDCSTRWL OPERAiIOhS 

65 4 4 1  I Exccptcd 2 2  
c s - 1 6  
GS-15 
GS-14 
A l l  o c h e r  GS 
Wage Board 

E x c e p t e d  
GS-16 
GS-15 
GS- 14 
A l l  o t h e r  GS 
Wage Board I T o t a l  T o t a l  7 7  

I 
-1 n I 

1 PROJECT LOGISTICS OFFICE I CONTRACTS OFFICE i 
6 5  66 

Excep ted  1 1  
- -  hncep ted  

GS-16 
G S - 1 5  
GS-14 
A l l  o t h e r  GS 
Wage Board. 

65 66 - -  - -  
~. 
3 3  
6 6  

41  41 - -  - -  

Excep ted  
GS-16 I GS-15 

6 5  66 
1 1  
- -  

Excep ted  
GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS 

65 66 - -  
Excepted 
GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS 
Wag? Board 

E X W p L p d  
GS-16 
GS-15 
65 -14  
A l l  other G S  
--&E Guard ,,. 

GS-16 
CS-15 
GS-14 
A l l  o t h e r  GS 
Wage Board 

r o t a 1  

4 4  
129 1 2  129 1 2  

1 1  
11 11 
33 34 - -  - -  

A l l  o t h e r  GS 'f 'f I I Wage Board - -  . -  _ -  Wage Board I T o t a l  146 146 

Wage Board 

r o t a 1  110 i o  T o t a l  50 30 
T o t a l  45 46  T o t a l  13  13  T o t a l  3 0  30 

I I I 
I ASTRIONICS IABCRATORY AERO-ASTRODYH&b!ICS LABORAiORY I :HANUFACTURING ENGINEERING 

Excep ted  
GS-16 
GS-15 15  1 5  
GS-14 32 32 
A l l  z th r :  C9 
Wage Board 

T o t a l  

B 

ENGINE PROJECT OFFICE 

6 5  66 
Excep ted  1 1  
GS-16 6 6  
cs-15 I 1  1 1  

GS-14 17 1 7  

Wage Board 

- -  

A l l  o t h e r  GS 83 82  

T o t a l  i i n  117 

. -  - _  

SATURN V PROJECT OFFICE 6 5  66 
Exccp tcd  4 4  
GS-16 4 4  
GS-15 40  40  
GS-14 37 37 
A l l  o t h e r  GS 265 265 

6 6  Wage Board 

- -  

_ _  

65 66 
Excep ted  8 8  
GS-16 4 4  
GS-15 6 5  6 5  
GS-14 96 96 
A l l  o t h e r  GS 572 591 

- -  
Excepted 
65-16 
GS-15 

A l l  o t h e r  GS 
Wage Board 

.,. T I  "I. .- 13  13 

Excep ted  
GS-16 
GS-15 
GS-14 ? ?  2 1  . 

186  167 I _ _  Wage Board A l l  o t h e r  Gs 
Wage Board 

T o t a l  
T o t a l  356 356 T o t a l  931 931 

r o t a 1  256 255 

I I 
RESEARCH PROJECTS LABORATORY I TEST ,&OU?ORY 

PROPULSION AND VEHICLE QUALITY AND RELIABILITY 
ASSURANCE IABORATORY I i .__ ~ ~ I 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

MISSION AND CAPABILITIES : 

The Gewcgc? C. Marshall  Space F l igh t  Center ,  which became p a r t  oi NASA 
on J u l y  I, '1.960, has  a long and d i s t ingu i shed  h i s t o r y  i n  t h e  f i e l d  of 
rocke t ry  which unde r l i e s  i t s  t echn ica l  c a p a b i l i t i e s  i n  the  performance of 
i t s  b a s i c  m:i.ss ion. Extensive t echn ica l  experience has  been accumulat ed a s  
a r e s u l t  of the research  and development work conducted on the  Redstcine, 
J u p i t e r ,  and Pershing Missiles. The e a r l y  success  of the  Saturn prog;ram 
stems direct:  l y  from the  p r a c t i c a l  know-how gained through t h e  years  <in 
these  e a r l i e r  systems. 

The pr:i.inary mission of t h i s  Center i s  t o  develop and provide larinch 
veh ic l e  and space t r a n s p o r t a t i o n  systems t o  meet t he  space program rtiquire- 
ments. :t'hi:i; r e s p o n s i b i l i t y  extends through a l l  phases of des ign ,  f a h r i c a -  
t i o n ,  t e s t i n g ,  and product ion,  to  i n t e g r a t i o n  and coord ina t ion  of launching 
of t h e  v e h i c l e  and inc ludes  s t u d i e s  and r e sea rch  i n  a s t r o n a u t i c s .  Mztjor 
emphasis i s  on c o n t r a c t  management, t e c h n i c a l  guidance, superv is ion  o f  
i n d u s t r i a l  (cont rac tors  and o v e r a l l  systems engineer ing,  and systems :i.nte- 
g r a t i o n  f o r  launch v e h i c l e  o r  space t r a n s p o r t a t i o n  system p ro jec t s .  

Other a c t i v i t i e s  inc lude  b a s i c  r e sea rch ,  product improvement, aclvance- 
ment of launch v e h i c l e  technology, p a r t i c u l a r l y  i n  t h e  a r e a s  of mu1t:i.- 
engine v e h i c l e s ,  and nuc lear  and e l e c t r i c a l  propulsion. 

Major iEunctions c u r r e n t l y  ass igned inc lude :  

a.  P ro jec t  management f o r  developing and producing the  fol lowing 
family of l a rge  launch veh ic l e s  : 

(1) The Saturn I, which has  advanced the  l a r g e  launch v e h i c l e  
technology, inc luding  t h e  c l u s t e r e d  engine p r i n c i p l e ,  
l i q u i d  hydrogen propuls ion and guidance and ins t ru inenta t ion  
technology. 

(2) The Saturn I B ,  which advances l a r g e  boos te r  technology i n  
support  of Sa turn  V, a s s i s t s  i n  Apollo spacec ra f t  (develop- 
ment and q u a l i f i c a t i o n ,  and provides  t h e  Nation wi th  a 
c a r r i e r  f o r  l a r g e  s c i e n t i f i c  s a t e l l i t e  payloads (approxi-  
mately 1 7  tons  i n  l o w  e a r t h  o r b i t ) .  

(3)  The Saturn V, which w i l l  accomplish manned lunar  1,ending 
missions,  l una r  l o g i s t i c s  missions,  p l ane ta ry  escape 
missions,  and w i l l  provide t h e  Nation wi th  a c a r r i e r  f o r  
l a r g e  s c i e n t i f i c  s a t e l l i t e  payloads of approximately 140 
tons  i n  low e a r t h  o r b i t  and 47 tons  i n  escape t r a j e c t o r i e s .  

A 0  1-36 



b. P ro jec t  management f o r  developing propuls ion systems for Saturn 
arid o t h e r  launch v e h i c l e s ,  inc luding  : 

( I t )  H - 1  engine, 200,000 pound t h r u s t ,  

(2) 5-2 engine,  200,000 pound t h r u s t ,  and 

(3) F-1 engine,  1,500,000 pound t h r u s t .  

c. Piroject management f o r  t h e  development of micrometeoroid s a t e l -  
l i t e s  which w i l l  be flown on Saturn I veh ic l e s  t o  obtairi da t a  
on frequency and pene t r a t ion  of micrometeoroids i n  low emarth 
o r b i t .  

d. Advancing the  s t a t e - o f - t h e - a r t  i n  l a r g e  launch veh ic l e s  and 
space systems. 

Marshall  has  an  i n t e g r a t e d  complex of engineer ing ,  l abo ra to ry ,  f 'abrica- 
t i o n ,  and test f a c i l i t i e s  e s s e n t i a l  i n  providing p r o j e c t  managers wi th  techna- 
c a l  support  z a p a b i l i t y  f o r  v e h i c l e  systems engineer ing,  and f o r  succc!ssful 
management ;rad t e c h n i c a l  eva lua t ion  of c o n t r a c t o r s '  a c t i v i t i e s .  
Marsha l l ' s  s c i en t i f i c - eng inee r ing  personnel  perform work in-house on ca re -  
f u l l y  s e  Lec I:ed p r o j e c t s  t o  main ta in  a high l e v e l  of t e c h n i c a l  pro€ici.ency 
ac ross  a wide technologica l  range. 

I n  addi t ion : ,  

Marshall1 is r e spons ib l e  f o r  d i r e c t i n g  ope ra t ions  a t  the  Mississ:i.ppi 
Test  F a c i l i t y ,  t he  Michoud P lan t ,  and s e v e r a l  major con t r ac to r  plant:;. The 
mission of [:he Miss i s s ipp i  Test  F a c i l i t y  i s  the  acceptance t e s t  f i r i n g  and 
eva lua t ion  of l a r g e  launch v e h i c l e  s t ages .  The mission of t he  Michoiid P lan t  
i s  the  manufacture of boos te r  s t ages  f o r  t h e  Saturn family of launch vehicle!;. 

SUMMARY OF KESOURCES REQUIREMENTS : 

1966 ._ 

Average number of a l l  Employees.. 7,332 7,546 7,576 

- 1964 1965 

Number of p o s i t i o n s ,  end of year. 7,679 7,658 7,658 

Adminis t ra t ive  Operations. . .  ..... $124,443,000 $140,458,000 $137.387,000 

INSTALLATION DESCRIPTION : 

Operations of t h e  Marshall  Space Center a r e  conducted a t  four  primary 
loca t ions .  The main Marshal l  Space F l i g h t  Center i s  near  Hun t sv i l l e ,  
Alabama on .Army proper ty  a t  the  Redstone Arsenal.  The Center occupil?s 1,786 
a c r e s  under a non-revocable use permit from the  Army and 64 leased  alzres. 
The c a p i t a l  investment as of June 30, 1964 w a s  $223,843,000. Certaiia f a c i l i -  
t ies  suc'h a s  t he  Redstone Arsenal  Army A i r  F i e l d  and some u t i l i t i e s  ,are used 
j o i n t l y  by NASA and the  Army. Within the  Center complex, t he  t o t a l  %rea  of 
s p e c i a l i z e d  and support  bu i ld ings  amount t o  3,585,116 square f e e t .  .14nother 
619,000 square f e e t  of warehouse f a c i l i t i e s  belonging t o  t h e  Amy a t  
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Redstone Ar:i;<?n;nl are  used by t h e  Center. The H u n t s v i l l e  l o c a t i o n  ha:,; deep 
water acces::; v i a  t h e  Tennessee River, Ohio River,  and M i s s i s s i p p i  River. 

The M i s s i s s i p p i  T e s t  F a c i l i t y  i s  located i n  southwest M i s s i s s i p p i ,  
approximatelty 50 miles no r theas t  of New Orleans,  Louisiana. The totztl  land 
area w i l l  bli? 139,095 acres, of which 13,428 acres w i l l  make up t h e  a c t u a l  
t es t  area and - w i l l  be owned by NASA. The remaining 125,667 a c r e s  w i l l  be 
h e l d  as a b u f f e r  zone. I n  t h e  b u f f e r  area, 7,963 a c r e s  w i l l  be owned i n  f e e ,  
and 117,704 a c r e s  w i l l  be under r e s t r i c t i v e  easement. The c a p i t a l  illvestment: 
f o r  t h e  M i s s i s s i p p i  Tes t  F a c i l i t y  as of  June 30, 1964 w a s  $57,103,000. 
Design of t h e  test and support  f a c i l i t i e s  i s  complete, and t h e  first and 
second increments a r e  under con t r ac t .  A l l  f a c i l i t i e s  i n  t h e  t h i r d  increment 
w i l l  be under c o n t r a c t  i n  t h e  first p a r t  of  calendar  yea r  1965. Test  s t ands  
w i l l  include a dua l -pos i t i on  s t and  f o r  t e s t i n g  t h e  7,500,000 pound t l i rus t  
S-IC booster  s t a g e  and two s t a n d s  f o r  t e s t i n g  t h e  1,000,000 pound t h r u s t  
S-I1 s t ages .  The s i t e  has  deep water access  f o r  t r a n s p o r t i n g  l a r g e  boos te r s  
v i a  t he  P e a r l  River and t h e  i n t r a - C o a s t a l  Waterway. 

The Michoud P lan t  i s  located 15 m i l e s  East  of t h e  c e n t e r  of New Orleans,  
Louisiana. I’ht: p l a n t  occupies 839 improved acres ( including 14 a c r e s  a t  
S l i d e l l ,  Louisiana),  and 72 acres obtained under a use permit from the  Amy. 
The c a p i t a l  investment as of June 30, 1964 w a s  $100,651,000. 
the p?d;.t r:mlpf.ise a t o t a l  of 3,202,163 g r o s s  square f e e t ,  i nc lud ing  the m a i n  
assembly p l a n t ,  which co-Jers an area of 40 acres under one roof.  A new 
engineer ing bu i ld ing  and t h e  ve r t i ca l  assembly b u i l d i n g  are complete and 
occupied. 
deep-water @I(:CC:SS v i a  the M i s s i s s i p p i  River. 

F a c i l i t i e s  a t  

The Michoud p l a n t  i s  on t h e  Gulf i n t r a - C o a s t a l  Waterway and h a s .  

The c e n t r a l  computer f a c i l i t y  support ing t h e  Michoud P lan t  and the  
Miss i s s ipp i  T e s t  F a c i l i t y  i s  loca ted  a t  S l i d e l l ,  Louisiana,  20 miles north-  
east of the Michoud Plant .  The bu i ld ing  i s  on a 14-acre s i t e  and valued a t  
$3,335,000 a s  of June 1964. 
computer i n s  t a l l a t i o n .  

The bu i ld ing  has  59,497 square f e e t  housing the  

ANALYSIS OE’ RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION: 

11. I’ersonnel Compensation.. . 
12. Personnel Benefi ts .  .. . . . . 

Tots 11, personne 1 cos t s . 
21. ’Ika\iel and Transportat ion 

of’ Persons. . . . . . . . . . . 
22. Tran:;portation of Things. 
23. Rent:.:;, Communications, 

and 1Jt  i lit  ies  . . . . . . . . . . 
24. l?riri.tiiig and Reproduction 

1964 

$72,921,000 
4,926,000 

$77 847 y 000 

3,337,000 
583,000 

11,780,000 
1,033,000 

1965 

$81,344,000 
5,475,000 

$86,819,000 

3,759,000 
550,000 

13,231.,000 
1,100,000 

-, 1966 . 

$81,675,00O 
-, 51>531, OOC! 

$87 ,206,000 

3,825,000 
550,000 

l l . ,  786,000 
I., 150,000~ 
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25. Other Services.. ......... $13,999,000 $20,052,000 $21,435,000 

:rgenc i es ............. 2,808 000 2 918,000 2,944,000 

32. kind .and Structures ...... 3,330,000 1,000,000 1,000 J 000 

............ 1,000 1,000 Ind mni t i e s  1,000 

Servi I: e s of other 

26, Supp:l.le:s and Materials..  . 5,911,000 6,100,000 6,100,000 
31. Equi]:nnent ................ 3,8 14,000 4,928,000 1,390,000 

42. 1nsuran1:e Claims and 

Tor:.sl.. ................ $124,443,000 s140,458,000 S137p387,000 - 
JUSTIFICATION BY OBJECT CLASSIFICATION: 

Personnel Distr ibut ion 

Direct Personnel by Program 

Manned Space Flight 

Apollo. ..................... 
Advanced mission& 

Space Sc igEe  and Applications 

Physics and astronomy...... 
Lunar and planetary 

 exploration.^^.==^^^^^^=^ 
Launch vehicle development. 
Meteoro'Logical s a t e l l i t e s . .  

Advanced ]!Geearch and Technology 

E lec t r ord c: s sy s terns. ....... 
Human fac tor  systems... .... 
Nuclear-electric systems... 
Nuclear rcckets. . . . .*. . .*-.  

Solar ar,d chemical power.. . 
Basic research... . . . . . . . . . .  

Chemical propulsion.. ...... 
Space vehicle systems.. .... 

Tracking ,g&l Data Acquisition 

Techno-,yJIt i 1 i za t ion 

- 1964 

5,302 
15 1 

5 

17 
9 - 

56 
2 
2 

24 
17 
4 

165 
81 

9 

13 - 

1965 

5,301 
151 

14 

15 

3 
- 

56 
5 
5 

13 
1 7  
15 

170 
81 

9 

13 - 

- 1966 

5,336 
15 1 

14 

15 

3 
- 

56 
5 
5 

13 
17  
15 

135 
81 

9 

1 3' -. 
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Sub-total.,  d i r e c t  posi t ions. . .  . 
Support Per scinne 1 

Di rec to r  and S t a f f . . . . . . . . . . . . . . .  
Admini s t ra.t: ion. .................. 
Research a.rtd development support .  

Sub-tota.:., support  pos i t i ons . .  . 
Total., pc!rnianent pos i t i ons . .  ... 

Other EWj:i:ions : 

P o s i  t:iori:; under cooperat ive 
t r a i n i n g  agreements. ......... 

Other temporary pos i t i ons . .  .... 
T o t a l ,  al.1 pos i t i ons . .  ............. 

- 1964 - 1965 

5,857 

165 
788 
692 

1,645 

7,502 

- 

169 
8 

7.679 

5,868 

184 
745 

__I 692 

1,621 

7,489 

169 - 

- 1966 

5,868 

184 
745 
692 

1,621 

7,489 

- 

169 - 

Personne 1 requirements 

Marshall Space F l i g h t  Center personnel requirements f o r  FY 1965 and 
FY 1966 w i l l .  continue a t  the  same l e v e l  as both the  Saturn I B  and V programs 
become more a c t i v e  i n  systems engineer ing,  t e s t i n g ,  and o t h e r  phases as the  
i n i t i a l  : E l i l : ' i t  d a t e s  approach. Many hardware-related milestones are 
scheduled diiring t h i s  period. Acceptance t e s t i n g  of the f i r s t  Saturn I B ,  
f a b r i c a t i o n  of Saturn V ground tes t  and f l i g h t  s t a g e s ,  and d e l i v e r y  of F - 1  
and 5-2 mgitnes are planned f o r  FY 1965, i n  a d d i t i o n  t o  two Saturn I launches. 
FY 1966 wil l  be a c r i t i c a l  year  i n  t h e s e  programs as Marshall  Space F l i g h t  
Center e n t e r s  i n t o  an a c t i v e  phase of ground and f l i g h t  t e s t i n g .  Three 
v e h i c l e s ,  iirrcluding two Saturn IBIS, w i l l  be launched i n  FY 1966, coi i t r ibut-  
ing t o  increased emphasis i n  instrumentat ion,  f l i g h t  ope ra t ion ,  and iilight 
eva lua t ion ,  a s  w e l l  as redesign e f f o r t  r e s u l t i n g  from problems revealed i n  
f l i g h t  evaluat ion.  Throughout t h i s  per iod,  i nc reas ing  c o n t r a c t o r  acl:ivity 
a t  the  Michoud P lan t  and a t  c o n t r a c t o r  p l a n t s  w i l l  r e q u i r e  intensif i i2d 
monitoring nnd q u a l i t y  and r e l i a b i l i t y  assurance i n s p e c t i o n  by Marshail l  
Space F l i g h t  Center personnel.  The M i s s i s s i p p i  T e s t  F a c i l i t y ,  which w i l l  
become p a r t i a l l y  o p e r a t i o n a l  i n  FY 1966, w i l l  a l so  c r e a t e  an a d d i t i o n a l  
workload f o r  t h e  Marshall  Space F l i g h t  Center. 
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Personnel Costs 

- 1964 - 1965 - 1966 

Total P o s i t i . i s -  ................ 7,679 7,658 
Permanent..................... 7,502 7,489 
Other... . . . . . . . . . . . . . . . . . . . . .  177 169 

7,658 
7,489 

169 

Personnel CcgEmsation: 
Annual cost: of permanent 

Pay above t:he s t a t ed  annual 
positions. ................. $68,967,000 $74,262,000 $74,358,000 

rate . . . . . . . . . . . . . . . . . . . . . . .  576,000 298,000 258,000 .............. -863,000 Lapses (deduct ) -4,919,000 -1,565,000 - 
Net cos, t CI f permanent 

posit ions. ................. 64,624,000 72,995,000 73,753,000 
Other personnel compensation. 8,302,000 8,352,000 , 7,925,000 

Total carnpnsation. - * 72,926,000 81,347,000 81,678,000 
NASA funded.. ............ 72,921,000 81,344,000 81,675,000 -- ---- 
Rei.mbui.-sable ............. 5,000 3,000 3,000 

Per sonne 1 benefi ts  ............. 4,926,000 5,475,000 5,531,000 
NASA fundc?d. ................. 4,9 26,000 5,475,000 5: 531,000 
Reimbursab Le. ................ --- --- --- 

Total persorme 1 costs..  ........ 77,852,000 86,822,000 87,209,000 
NASA fundcd. ................. 77,847,000 86,819,000 87,206,000 
Reimbursaki Le. ................ 5,000 3,000 3,000 

Average N u m t f z  of A l l  Employees 
(Man Years). ................. 7 , 332 7,546 7,576 

Personnel Cwx; - $87,206,000 

The increase of $387,000 in  personnel cos ts  i s  a t t r i bu tab le  primarily 
t o  an addit:i.mal 30 man-years t o  be rea l ized  during FY 1966. 

Travel and !l?ransportation of Persons - $3.825.000 

Trave1 and t ransportat ion of persons i s  expected t o  increase i n  FY 1966 
by $66,000. The s igni f icant  reasons fo r  addi t ional  t r ave l  funds are 
a. The Iiuml)er of launches scheduled fo r  FY 1966 i s  grea te r  than i n  IT 1965, 
resu l t ing  i i i  increased t e s t  a c t i v i t y ;  and b. 
control and inspection i n  the  stage,  engine, and component development pro- 
gram. These increased a c t i v i t i e s  w i l l  require  more frequent t r i p s  t o  
contractor '  1.; plants ,  t e s t  s i t e s ,  and launch areas. 

a grea te r  demand fo r  qua l i ty  
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T r a n s p o r t a t i o n o f  Things - $550,000 

The amount requi red  f o r  FY 1966, es t imated  a t  t h e  same l e v e l  as f o r  
FY 1965, provides  f o r  t r a n s p o r t a t i o n  of household goods, f r e i g h t ,  express ,  
drayage, and p a r c e l  post .  

Rents, Commu,Erations, and U t i l i t i e s  - $11,786,000 

The estjmaite f o r  r e n t s ,  c m u n i c a t i o n s ,  and u t i l i t i e s  i s  $1,445,000 
l e s s  than FY' 1965 requirements.  This n e t  reduct ion  r e s u l t s  from a decrease  
i n  r e n t a l  of o f f i c e  space,  and r e n t a l  of automatic  d a t a  processing equipment 
because of pl.anned procurement. 
an i n c r e a s e  i n  u t i l i t i e s .  

These reduct ions  are p a r t i a l l y  o f f s e t  by 

The requirement f o r  communications i s  s l i g h t l y  l e s s  than the  FY 1965 
leve l .  Leasred l i n e s  and long-dis tance t o l l  c o s t s  are expected t o  be less 
than i n  EY 1.965, but  t h i s  r educ t ion  w i l l  be p a r t i a l l y  o f f s e t  by an inc rease  
f o r  local. tellephone and exchange se rv ices .  The decrease  i n  long-d is tance  
t o l l  c o s t s  xestilts from t h e  implementation of t h e  "Centrex", which permits  
personnel. loca ted  i n  downtown Hun t sv i l l e  t o  have access  t o  leased  l i n e  
s e rv i ce .  In add i t ion ,  Federa l  Telecouununications Serv ice  (FTS) i s  expected 
t o  reduce t h e  number of a d m i n i s t r a t i v e  leased  l i n e s  requi red .  

The FY 11966 requirement f o r  u t i l i t i e s  is $251,000 higher  than FJ" 1965. 
U t i l i t i e s  at: t h e  Marshal l  Space F l igh t  Center are procured from t h e  Army 
a t  Redstone Arsenal. The estimate f o r  FY 1966 i s  based on cu r ren t  Army 
p r i c e s ,  and :is pro jec t ed  t o  r e f l e c t  t h e  inc rease  i n  the  number of bu i ld ings  
t h a t  must: be! se rv iced  dur ing  FY 1966. The growth i n  bu i ld ing  a r e a  i s ;  t h e  
r e s u l t  of f a c i : l i t i e s  p r o j e c t s  t h a t  w i l l  be completed dur ing  FY 1965 and 
1966 

P r i n t i n g  and Reproduction - $1,150,000 

The amoiml: requi red  i n  FY 1966 is $50,000 h ighe r  than t h e  FY 1965 
estimate., Tlii!; i nc rease  is a t t r i b u t a b l e  t o  t h e  increased  volume i n  1-eproduc- 
t i o n  of eng:i.neczring changes, master p a r t s  l ists ,  drawing r e l e a s e  records ,  
assembly s t n  tu:s r e p o r t s  , t e c h n i c a l  r e p o r t s ,  and o t h e r  t e c h n i c a l  docwrenta- 
t i o n  printinr3 requirements which a r e  i n  d i r e c t  support  of t h e  Saturn I B ,  
Saturn Vz and engine development programs. 

Other S e r v i o E  - $24,379,000 

C0ntrac:to.r and o t h e r  Government agency s e r v i c e s  t o  supplement t h e  i n -  
house c a p a b i l i t i e s  a r e  furn ished  on a cont inuing,  seasonal ,  intermit1:ent o r  
non-recurr ing basis. An a d d i t i o n a l  $1,409,000 w i l l  be r equ i r ed  i n  Fir 1966 
t o  provide f o r  t hese  se rv ices .  
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An inc rease  of $447,000 is r equ i r ed  f o r  engineer ing services, t e c h n i c a l  
documentation services, c h a r t  and r e l a t e d  ar t  work. The major p o r t i o n  of 
t h i s  i nc rease  is i n  t h e  area of  t e c h n i c a l  documentation. This i n c r e a s e  i s  
due t o  implementation of t h e  Apollo I n t e r f a c e  Program and t h e  a d d i t i o n a l  
e f f o r t  r equ i r ed  t o  meet demands of  t h e  r e sea rch  and development progr,ms. 
Addit ional  funds r equ i r ed  f o r  c h a r t  and r e l a t e d  ar t  work are a t t r i b u t 3 b l e  
t o  t h e  planned expansion of e f f o r t  i n  t h e  Center ' s  PERT and Companion Cost 
System. 

An inc rease  of $565,000 i s  requested f o r  maintenance and r e p a i r  of 
bu i ld ings ,  grounds, and equipment. Increased c o s t s  are related to  t h e  in -  
creased number of f a c i l i t i e s  becoming a v a i l a b l e  i n  FY 1965 and FY 196tj t h a t  
must be maintained, as w e l l  as a d d i t i o n a l  o f f i c e  and shop equipment. 
requirement t o  fund a f u l l  yea r ' s  c o s t  f o r  maintenance o f  automatic d'ita 
processing equipment a l s o  c o n t r i b u t e s  t o  t h e  increase.  

The 

An additLona1 $23,000 is requested i n  FY 1966 f o r  t u i t i o n ,  t e c h n i c a l  
motion p i c t u r e  s e r v i c e s ,  and o t h e r  miscel laneous services. This r e p r e s e n t s  
a n e t  i nc rease  .and is r equ i r ed  p r imar i ly  f o r  increased photographic support  
of t h e  Saturn I B  program f o r  t e c h n i c a l  f i l m  r e p o r t s ,  and t h e  micrometeoroid 
program. 

An i n c r m s e  of $374,000 i s  r equ i r ed  f o r  chemical c leaning,  secur:i.ty 
guard, j a n i t o r i a l  services, r e f u s e  handling, laundry, and o t h e r  miscel.laneous 
c u s t o d i a l  ser'vices. S e c u r i t y  guard, j a n i t o r i a l  s e r v i c e s ,  and r e f u s e  handl ing 
w i l l  increasci! as a d d i t i o n a l  f l o o r  space i s  occupied. Expanded t e s t  f i k i n g  
f a c i l i t i e s  i n  F Y  1966 and the  a c t i v a t i o n  of  new tes t  areas n e c e s s i t a t e s  t h e  
increased chemical c leaning requirement. 

Supplies and Ig t e r i a l s  - $6,100,000 

The r'eqtr:trtments f o r  s u p p l i e s  and m a t e r i a l s  are est imated t o  remain a t  
t h e  same l e v e l  a s  f i s c a l  year  1965, Therefore,  no a d d i t i o n a l  funds f o r  t h i s  
purpose i s  rcrquested. 

Equipment - $:1,390,000 

The amount requested i s  $3,538,000 less than t h e  amount estimatecl f o r  
FY 1965. This; r educ t ion  i s  due t o  t h e  planned purchase i n  FY 1965 of 
automatic dat:a processing equipment i n  l i e u  of continued r e n t a l .  

Land and S t r w z i r e s  - $1,000,000 

The FY 1966 requirement f o r  minor cons t ruc t ion  re f lec ts  no i n c r e a s e  
over FY 1965. As changes i n  t h e  r e sea rch  and development programs occur,  o r  
as new techno1.ogical approaches are developed, modif icat ions are necessary 
t o  provide appropr i a t e  f a c i l i t i e s .  There i s  a l s o  a cont inuing need f a r  funds 
under t h i s  cat:egory f o r  i n s t a l l a t i o n  support  f a c i l i t i e s ,  such as improvements 
t o  t h e  electri.ca1 d i s t r i b u t i o n  system. 
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Insurance Cla.j= and Indemnities - $1,000 
Funds requested are for settlement of insurance claims and indemnities. 

This requirement is expected to remain at the FY 1965 level. 
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INDUSTRY AFFAIRS I PXOGRAEPIING 

b 

Total bU 00 

J 
I 

NATIONAL AERONAmICS AND SPACE ADMINISTRATION 

ORGANIZATION AND STAFFING CHART 

NASA HEAoYUARTERS 

STAFFING SUEMARY 

NASA-Wide 
6 5  66 

Excep ted  170 169 

- -  

GS-16 39 39 
GS-15 384 384 

Wage Board -- 
GS-14 302 302 
A l l  o t h e r  GS 1 , 2 4 2  1 ,243  

19 19 

T o t a l  2 , 1 5 6  2 , 1 5 6  
I"","nv.)r., 6 5  6 5  

T o t a l  P o s i t i o n s  2.221 2 ,221  

--..r - - --, -- 
ADMINISTRATOR 

I 

Excep ted  
G S - l b  
GS-15 
GS-14 
A l l  o t h e r  GS 

? i  
7 7  :- I I 

TECHNOLOGY LTILILATION 
Wage Board ; I 
T o t a l  

EXECUTIVE SECRETARIAT 

LEGISLATIVE AFFAIRS 

Excep ted  3 3  
GS-16 - -  

INTERNATIONAL AFFAIRS I POLICY PUNNING 

6 5  66 - -  
Excep ted  4 4  
GS-16 
GS-15 4 4  
GS-14 3 3  

~- 

A l l  o t h e r  GS 1 3  13 
Wage Board 

T o t a l  24 24 

- -  - -  

- 6 5  66 
Excep ted  3 3  
GS-16 
GS-15 10 LO 
GS-14 11 11 
A l l  o t h e r  GS 53 53 
Wage Board - -  

- -  

. -  

1 1  
3 3  

Excep ted  
GS-16 
GS-15 

GS-15 4 4  
GS-14 
A l l  o t h e r  GS 
Wage Board 1 1  - -  

6 5  66 
1 1  Excep ted  

GS-16 
GS-15 2 2  
GS-14 3 3  

29 29 

- -  
. .  

A l l  o t l i e r  GS 

GS-14 
A l l  o t h e r  GS 21 21  
Wage Boar?  

T o t a l  27 27 
T o t a l  30 30 I I T o t a l  77 7 7  I 

I PUBLIC AFFAIRS GENERAL COUNSEL I 
Excep ted  
E.-16 - -  :I 6 5  66 - -  

Excep ted  5 5  - -  GS-16 
GS-15 11 11 GS-15 

GS-14 
A l l  o t h e r  GS 
Wage Board 

T o t a l  115  115 

_ _  
GS-14 8 8  
A l l  o t h e r  GS 27 27 
Wage Board 

T o t a l  51 5 1  

- -  - -  
I ASSOCIATE ADMINISTRATOR 

Excep ted  
6 5  1 2 1  

GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS 8 8  
Wage Board - -  I ADMINI STRAT I O N  DEFENSE AFFAIRS I 

Excep ted  
GS-16 
GS-15 
GS-14 
A l l  o t h e r  GS .,--" EZST2 
T o t a l  

6 5  66 
7 7  
- -  6 5  66 - -  

NASA-Wide 
Excep ted  10 10 
GS-16 1 1  

6 5  66 
Excep ted  3 3  
GS-16 . -  
GS-15 I 1  
GS-14 1 1  

5 5  
Wade Board 

- -  

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

15  1 5  
25 25  

Excep ted  
GS-16 
GS-15 
GS-14 

- -  
15 1 5  GS-15 4 3  4 3  

GS-14 50 50 
A l l  o t h e r  GS 1 8 1  185 
Wage Board . -  _ -  

15  1 5  
50 50 A l l  o t h e r  GS 79 79 

Wage Boir? 

T o t a l  125 125 

. -  - -  
87 87 T o t a l  10 10 

H e a d q u a r t e r s  O p e r a t i o n s  

C S - I f ,  - .  
Excep ted  I ,  

GS-15 4 4  
GS-14 b b  
A 1 1  Othe r  GS LO1 I ' l i  

17 11 Wage Board _ _  I DSACASK* 

6 5  66 I - -  
Excep ted  - -  
GS-16 
GS-15 
GS-14 
Al l  other C9 
Wage Board 

229 2 2 5  I 
T o t a l  20 20 I 

i MANNED SPACE FLIGHI 1 SPACE SCIENCE AND 
APPLICATIONS 

6 5  6 6  

GS-16 14  1 4  
GS-I5 53 53 

26 26 GS-14 
A i l  viirri G.5 I** 

Wage Board 

Tots1 270 270 

- -  
Excep ted  33 33 

. . ,  . , ,  
-~ _ _  

ADVANCED KESEARCli ANI 
TECHNOLOGY 

Excep ted  33 33 
GS-16 13 13 

I ExceDted 44  4 3  

I 2 0  120 
84 84 

G S - l b  
GS-15 
GS-14 
A i i  U L C X T  iS 2Cb 2:: , 

GS-15 60 hO I Defense  Supp ly  Agency C o n t r a c t  
u3 L" GS-I4 

A i l  " L l l r l  is 
Wage Board . .  - _  

4 6 1  461 

Wage Board I T o t a l  T o t a l  22L LLL I 



ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

- NASA HEADQUARTERS 

MISSION AND Ci~UJrBILITIES : 

The miss:.on of t he  Headquarters  of t h e  Nat iona l  Aeronaut ics  and Space 
Administraticiri 3.s t o  p l an  and provide  execut ive  d i r e c t i o n  f o r  t h e  pro@,rams 
au thor ized  by the  Congress,  and t o  implement t h e  n a t i o n a l  o b j e c t i v e s  s'tatecl 
i n  the  Nat.ion,il Aeronaut ics  and Space A c t  of 1958, as amended. The p r i n -  
c i p a l  stat:uto:ry func t ions  are : 

1. To (::onduct research  :into, and f o r  t h e  s o l u t i o n  o f ,  problems 
of : f l igh t  w i t h i n  and o u t s i d e  the  e a r t h ' s  atmosphere and t o  
devti!log, c o n s t r u c t ,  t e s t ,  and ope ra t e  ae ronau t i ca l  and space 
veh:i.m:les f o r  r e sea rch  purposes .  

2 .  To conduct a c t i v i t i e s  r equ i r ed  f o r  t h e  e x p l o r a t i o n  of space 
wi th  manned and unmanned v e h i c l e s .  

3 .  To arrange f o r  p a r t i c i p a t i o n  by t h e  s c i e n t i f i c  community i n  
' p l  aiming s c i e n t i f i c  measurements and obse rva t ions  t o  be made 
t h r m g h  use  of a e r o n a u t i c a l  and space v e h i c l e s ,  and conduct 
o r  ,arrange f o r  t h e  conduct of  such measurements and observa- 
t i o n s .  

4.  To !provide f o r  t h e  wides t  p r a c t i c a b l e  and appropr i a t e  dissem- 
i n a t i o n  of in format ion  concerning i t s  a c t i v i t i e s  and t h e  results 
t h e r e o f .  

The fol lowing o f f i c e s  a t  Headquarters  assist gene ra l  management i n  
ca r ry ing  out  t h e  t e c h n i c a l  a s p e c t s  of  t h i s  mission:  

The O f f i c e  of Manned Space F l i P h t  - Responsible f o r  a l l  NASA 
a c t i v i t i e s  d i r e c t l y  involv ing  manned space f l i g h t  missions.  
P rogram inc lude  Gemini - t o  develop an o p e r a t i o n a l  c a p a b i l i t y  
t o  f l y  i t  t.wo-man spacec ra f t  i n  nea r -ea r th  o r b i t  f o r  pe r iods  up 
t o  four teen  days and t o  l e a r n  new techniques ,  inc luding  
rendezvous, docking and ex t r a -veh icu la r  a c t i v i t y ;  Apollo - t o  
develop a thiree-man o p e r a t i o n a l  c a p a b i l i t y  i n  nea r -ea r th  o r b i t ,  
i n  l una r  environment, inc luding  manned landing on t h e  luna r  
s u r f a c e ,  and r e t u r n  t o  e a r t h ;  and Advanced Ki s s ions  - t o  
p l an  a broad program of  e x p l o r a t i o n  which w i l l  achieve and 
maintaiii a p o s i t i o n  of space l eade r sh ip  f o r  t h e  United S t a t e s .  



This  o f f i c e  a l s o  has  o v e r a l l  i n s t i t u t i o n a l  r e s p o n s i b i l i t y  f o r  t h e  t h r e e  
i n s t a l l a t i o n s  p r imar i ly  concerned wi th  t h e  manned Space f l i g h t  programs. 
These i n s t a l l a t i o n s  are: George C.  Marshall  Space F l i g h t  Center ,  i n -  
c luding  Miss i s s ipp i  T e s t  F a c i l i t y ,  Michoud P l a n t ,  and a t  S l i d e l l  where 
a computer f a c i l i t y  i s  loca ted ;  t h e  Mannqd Spacecraf t  Center ,  inc luding  
NASA a c t i v i t i e s  a t  t h e  White Sands Missile Range; and the  John F. 
Kennedy Space Center .  

The Of f i ce  o f , - a a c e  Science and Appl ica t ions  - Responsible f o r  a l l  
NASA programs f o r  t he  unmanned s c i e n t i f i c  i n v e s t i g a t i o n  of space w i t h  
sounding rocke t s ,  e a r t h  sa te l l i t es ,  and deep space probes to  t h e  moon, 
p l a n e t s  and i n t e r p l a n e t a r y  space and f o r  t he  s c i e n t i f i c  experiments 
t o  be conducted by man i n  space;  f o r  r e sea rch  and development of use-  
f u l  a p p l i c a t i o n s  of space f l i g h t  i n  the  areas of meteorology, communi- 
c a t i o n s ,  navig:at.ion, geodesy, and f o r  t he  support  of ope ra t iona l  systems 
us ing  t h e s e  clf!velopments ; f o r  t he  development and procurement o f  the 
l i g h t  and mecli.um c l a s s  of launch v e h i c l e s  up t o  and inc luding  t h e  
Atlas/Centaur  ; and f o r  t he  s u s t a i n i n g  u n i v e r s i t y  program. 

I n  add i t ion  t o  t h e  foregoing,  t h i s  Of f i ce  has  o v e r a l l  i n s t i t u t i o n a l  
responsibi1i t :y  :Eor the  i n s t a l l a t i o n s  p r imar i ly  involved i n  ca r ry ing  
out  NASA's S I ) , P C ~  sc ience  and a p p l i c a t i o n s  programs. These i n s t a l -  
la t ions a re :  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 Of f i ce ;  and the  NASA Resident Off ice  a t  JPL,  which 
adminis te rs  1::lie NASA c o n t r a c t  wi th  t h e  C a l i f o r n i a  I n s t i t u t e  of 
Technology fo c t h e  ope ra t ion  of  t h e  Jet Propuls ion Laboratory.  

The Of f i ce  oghdvanced Research and Technology - Responsible f o r  t he  
planning,  d i r e c t i o n ,  execut ion ,  eva lua t ion ,  documentation, and d i s -  
semination oIE t'he r e s u l t s  of  a l l  NASA research  and technology program:'; 
which are coi:iducted p r imar i ly  t o  demonstrate t h e  f e a s i b i l i t y  of a 
concept ,  , s t ruc tu re ,  component, or system which may have s p e c i f i c  
genera l  a p p l i c a t i o n  t o  the  Nat ion ' s  ae ronau t i ca l  and space o b j e c t i v e s .  
This  Of f i ce  :is a l s o  r e spons ib l e  f o r  coord ina t ing  NASA's t o t a l  program 
of support ing r e sea rch  and technology, which i s  r e l a t e d  t o  ca r ry ing  
out  t h e  s p e c i f i c  f l i g h t  missions i n  o rde r  t o  avoid unnecessary dup l i -  
c a t i o n  and t o  i n su re  t h a t  t he  agency has an i n t e g r a t e d  and balanced 
research  program. 

I n  a d d i t i o n ,  t h i s  Of f i ce  has  o v e r a l l  i n s t i t u t i o n a l  r e s p o n s i b i l i t y  
f o r  t h e  research  c e n t e r s  p r imar i ly  involved i n  ca r ry ing  out  NASA's 
advanced research  programs. These i n s t a l l a t i o n s  are: Arms Research 
Center ,  E lec t rcmics  Research Center, F l i g h t  Research Center ,  Langley 
Research Center ,  L e w i s  Research Center ,  and t h e  Space Nuclear Pro- 
pu l s ion  Of f i ce .  

The Of f i ce  of !.'racking and Data Acquis i t ion  - Responsible f o r  t he  
development, implementation, and ope ra t ion  of t r ack ing ,  d a t a  
a c q u i s i t i o n ,  communications, and d a t a  process ing  f a c i l i t i e s ,  systems, 
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and s e r v i c e s  r equ i r ed  f o r  NASA f l i g h t  programs. I n  a d d i t i o n ,  t h e  
Of f i ce  i s  r e spons ib l e  f o r  t he  agency-wide coord ina t ion  of the  
managernent of automatic  d a t a  process ing .  

SUMMARY OF RESOURCES REQUIREMENTS : 

19 64  1965 1966 __ 

Number of P o s i t i o n s ,  end of year. 2,133 2,221 2,221 
Average Numbler of A l l  Employees.. 1 ,944  2,070 2,150 

Admini s t r a t  i.c-e Ope r a t  ions  : 

NASA Headquarters  .............. $49,115,000 $52,668,000 $56,103,000 
Jet  Propulsicln Laboratory --- 20,587,000 --- (purchase of  computers).  ..... 

T o t a l ,  A.clmi.nistrative 
Operat i ons .  ................ $49,115,000 $73,255,000 S56,103,000 - 

INSTALLATION 1rI:SCRIPTION : 

The NASA Headquarters  i s  loca ted  a t  400 Maryland Avenue, S.W., 
Washington, D . C .  , and a l s o  occupies  o t h e r  bu i ld ings  i n  t h e  Dis t r ic t  of 
Columbia and rwa~:by Vi rg in i a .  
North Building, arid a s to rage  a r e a  i n  V i r g i n i a ,  personnel  occupy Governnient- 
owned buildini;,:; , 

Except f o r  space l ea sed  i n  t h e  Universal  

ANALYSIS OF RXSOlJRCES REQUIREMENTS BY OBJECT CLASSIFICATION : 

1960 - 19 64 1965 

11. P e r s o n w l  Compensation.. .... $22,302,000 $25,897,000 $26,822,,000 
1 2 .  Personne 1 Benef i t s  .......... 1,678,000 1,834,000 1 ,912, ,000 

Total-, personnel c o s t s . .  .. $23,980,000 $27,731,000 $28,734,,000 

21 .  Travel  and Transpor t a t ion  
o f  Persons.  ............... 2,607,000 2,634,000 2,627,000 

22 .  Transpcirtat  ion of Things. .  .. 456,000 460,000 281,000 
23 .  Rents,  Communications, 

and Ot i l i t i es . .  ........... 1,9+,000 2,058,000 2,218,000 
24. P r i n t i n g  and Reproduction,.  . 1,233,000 1,640,000 ‘I, 701,000 
2 5 .  Other Services. . . . . . . . . . . . . .  17,747,000 16,767,000 1!),875,000 
26. Suppl ies  and Mate r i a l s  ...... 566,000 42 1,000 414,000 
31. Equipment ................... 555,000 2 1,534,0002/  243,000 

- a/ Includes $20,587,000 f o r  purchase of ADP equipment f o r  t h e  J e t  
Propuls ion Laboratory,  Pasadana, C a l i f o r n i a .  
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1964 1965 1966 
I- 

--- --- 32. Land and Structures .... 1,000 
42. Insuranlce Claims and 

Indeuirii t:ies ........... 1,000 10,000 10,000 

Total.. ................ $49,115,000 $73.255.000 $56,103,000 

The above estimates, other than for personnel compensation and bene- 
fits and travc?'l, have been distributed between NASA-wide support functions 
with all centtaies benefiting and for operation of Headquarters. 
ing table show13 t h i s  comparison by object classification. 

The follow- 

Object 
Class 

Analysis of Funding for NASA-wide 
Support and Headquarters merations 

FY 1965 FY 1966 
NASA-wide Hdqrts. NASA-wide Hdqrts. 

Total Supuort Operat. Total Support Operat. 
(In thousands of dollars) 

22. Transportation 

23, Rents, I2ommuni- 
of Things. .... 
cations and 
Utilities..... 

24. Printing and 
Reproduction.. 

25. Other Services.. 
26. Supplies and 

Materials.. ... 
31. Equipme c l t  ....... 
32. Lands and Struc- 

tures......... 
42. Insurance Claims 

and I.ndem- 
nit iea ........ 

$46 0 $400 $60 $281 $22 1 $6 0 

' 2,058 882 1,176 2,218 1,116 1,102 

1,640 1,454 186 1,701 1,511 190 
16,767 15,592 1,175 19,875 18,646 1,229 

42 1 30 39 1 4 14 23 391 
21,534 20,694 835 243 74 169 

lo --- 
-I- 

lo --- 10 10 

Total .......... $42,890 $39.057 $3.833 $24,742 421,591 &151 
-_I_ 

Includes !;20,587,000 for purchase of ADP equipment for the Jet Propul- 
sion Iaboitatory, Pasadena, California. 
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JUSTIFICATION 13Y OBJECT CLASSIFICATION : 

Personnel  D i s t r i b u t i o n  

1966 . 1964 1965 

Direct Personnel  by Program 

Manned Spac!? F l i g h t  

Gemini ..................................... 
Apollo ..................................... 
Advanced i~ i i s s ions  .......................... 

Space Science and Appl ica t ions  

Bioscience ................................. 
Sus ta in ing  u n i v e r s i t y  program .............. 
Physics  arid astronomy ...................... 
Lunar and p l a n e t a r y  e x p l o r a t i o n  ............ 
Commuciica.t: i on  sate 11 it e s ................... 
Launch v e h i c l e  development: ................. 
Me t e o  1'0 lo I: ic a1 . sat e 1 1 i te  s a  ................. 
Launch v e h i c l e  procurement ................. 
Applicatl .ons t:echnology sa te l l i t es  ......... 

Advanced Rtil :Sei- 

Nuclear i.ocltets ............................ 
Nuclear-ti! l e c t r i c  systems ................... 
Chemical propuls ion ........................ 
Space v e h i c l e  systems ..................... 
E l e ~ t r o n ~ i ~ c s  systems ........................ 
Aeroni3utFcs ................................ 
Human f a c t o r  systems ....................... 
Basic r e sea rch  ............................. 
Sola r  and chemical power ................... 

Tracking mnDa ta  Acqu i s i t i on  

T e c h n o l m  . U t i l i z a t i o n  

Sub.tota1. d i r e c t  p o s i t i o n s  

73 
286 

60 

23 
68 
56 
54 
14 
12 
20 

IS 

27 
4 

2 1  
44 
35 
22 
22 
26 
10 

104 104 
29 7 297 

60 60 

23 
73 
52 
57 
10 
13 
20 
1 4  

8 

28 
4 

21 
46 
35 
26 
23 
27 
12 

23 
73 
52 
57 

9 
13 
20 
14 
9 

28 
4 

21 
46 
35 
26 
23 
27 
12 

51 60 60 

959 1. 026 1. 026 
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19 64 1966 1965 -,- 

Support personxwl: 

............................. 865 901 905 NASA-wide support  
267 225 Adminis t ra t ion ................................ 229 -.- 

Sub-to' tal  support  p o s i t i o n s . .  .............. 1,132 1,130 1,,130 

T o t a l ,  permiment p o s i t i o n s . .  ................ 2,091 2,156 2,156 

.. 
Other posit::ions : 

P o s i t  ions; under coopera t ive  t r a i n i n g  --- --- --- agreements ................................ 
65 .................. Other terilporary p o s i t  ions .  - 42 - 65 _.- 

:1!.221 Tota l ,  al;L p o s i t i o n s . .  .......................... 2,133 2,221 .. 
-I- - 

Personnel Costs  
f 

19 64 1965 19156 

Tota l  Pos i t i !?  E.................. 2,133 2.221 :2,221 
.............. 2,091 2,156 :2,156 Permanent . . . . , . . .  

42 65 65 Other .......................... 
Personnel CorrEnsation: 

Annual cost olf permanent 

Pay above the s t a t e d  annual 

Lapses (deduct) .  ............... -1,448,000 -1,272,000 -355,000 
Net c o s t  of permanent p o s i t i o n s  20,961,000 24,479,000 25,389,000 
Other personnel compensation. .. 1,341.000 1,418,000 1,43~3,000 

posi t ion.s  ................... $22,249,000 $25,652,000 $25,645,000 

r a t e . . . . . . . . . . . . . . . . . . . . . . . . .  160,000 99,000 99,000 
-_-1__---1_ 

Tota l  cczz?nsa t ion .  .......... 22,302,000 25,897,000 26,822,000 
NASA funded. ............... 22,302,000 25,89 7,000 26,8;'.2,000 

- e -  --- - - -  Reimbt~.~csixble. .............. 
Personnel br!:ne:Eit s ............... 1.678.000 1.834.000 1.9j.2.000 

NASA funded..  ................... 1 , 678,000 1,834,000 1,9 Ji.2,OOO --- --- --- Reimbuksali l e .  ................... 
Tota l  personnel  c o s t s .  ........... 23.980.000 27.731.000 28.754.000 

NASA f u n d e d . . . . . . . . . . . . . . .  ..... 23,980,000 27,731,000 28,7:14,000 --- --- Re imbur s aible ................... 
Average Number of  A l l  Employees 

(Man Years) .................... 1,944 2,070 2,150 
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Personnel  Costs - $28,734,000 

The personnel  c o s t s  f o r  FY 1966 are es t imated  t o  be $1,003,000 above 
the  requirement f o r  FY 1965, of which $925,000 i s  f o r  personnel  compensation 
and $78,000 f o r  personnel  b e n e f i t s ,  t o  cover t h e  c o s t  o f  80 man years  re- 
s u l t i n g  from Eu:,l year  employment i n  FY 1966 of personnel  h i r e d  i n  FY 1965. 

Trave l  and TI:;m:;portation of Persons - $2,627,000 

There i:; a s l i g h t  decrease  below the  FY 1965 l e v e l  for t r a v e l  
and t ranspor: :a t ion of persons dur ing  FY 1966. 
$2,322,000 for '.VASA employee t r a v e l ,  of which, $2,150,000 w i l l  be 
used f o r  d i r e c t i o n  and coord ina t ion  of program and admin i s t r a t ive  
a c t i v i t i e s ;  $107,000 f o r  the  c o n t r a c t  c h a r t e r  a i r l i f t  s e r v i c e ;  $30,000 
f o r  c o s t s  r e l a t i n g  t o  i n i t i a l  duty s t a t i o n s ,  temporary assignments an(l 
t r a n s f e r s ;  arid $35,000 f o r  meetings of NASA t e c h n i c a l  committees and vork- 
i ng  panels .  The balance of $305,000 i s  f o r  non-NASA employee t r a v e l  of  
t e c h n i c a l  and research  advisory  committees; and f o r  c o s t s  of l o c a l  t r s n s -  
p o r t a t i o n  and r e n t a l  of passenger  motor v e h i c l e s .  

The e s t ima te  inc ludes  

Transpor t a t ion  of Things - $281,000 

The E'Y 1966 estimate f o r  t r a n s p o r t a t i o n  of t h i n g s  i s  p ro jec t ed  a t  
$179,000 belcw t h e  E'Y1965 l e v e l  p r imar i ly  as a r e s u l t  of a r educ t ion  i n  
t h e  t r anspor t  at i on  of e x h i b i t s  and f o r  cargo a i r l i f t  c o s t s .  

The requirement of $281,000 i n  FY 1966 under t h i s  o b j e c t  c l a s s  i nc ludes  
$140,000 f o r  the  domestic and overseas  shipment of e x h i b i t s  and spacemobiles;  
$42,000 f o r  t h e  "cargo" p o r t i o n  of  the  c h a r t e r  a i r l i f t  s e r v i c e ;  $56,000 f o r  
c o s t s  of  t r a n s p o r t a t i o n  of  household goods and personal  e f f e c t s ;  and $43,000 
f o r  f r e i g h t ,  express, drayage and p a r c e l  pos t  c o s t s  of shipments t o  NASA 
instal la t . ior i : ; ,  and r e n t a l  o f  t rucks  from GSA. 

The d i s t r i b u t i o n  of $281,000 i n  FY 1966 inc ludes  $221,000 f o r  NASA- 
wide support:. arid $60,000 f o r  Headquarters  ope ra t ions .  

Rents,  Cummu1iications, and U t i l i t i e s  - $2,218,000 

The FY 19156 estimate f o r  r e n t s  and communications r e f l e c t s  a nel: 
i nc rease  of  $160,000 over FY 1965 -- $107,000 f o r  r e n t s  and $53,000 
f o r  communic:: a t  ions .  

The n e t  i nc rease  of $107,000 f o r  r e n t s  inc ludes :  1) an increasi?  of 
$278,000 f o r  r e n t a l  of space t o  house t h e  NASA S c i e n t i f i c  and Techni1:al 
Information F a c i l i t y  on a f u l l  year  b a s i s  i n  FY 1966. Th i s  space w i l l  
be acquired through the  General Se rv ices  Adminis t ra t ion  dur ing  the  l a t t e r  
p a r t  o f  %Y 1965. In  prev ious  yea r s ,  t h e  r e n t a l  of space w a s  included as 
a p a r t  of the c o n t r a c t  with Documentation, I n c . ;  and 2 )  a decrease  of 
$171,000 f o r  r e n t a l  o f  ADP equipment. 
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The inc rease  of  $53,000 f o r  communications c o s t s  r e f l e c t s  minor i n -  
creases f o r  l o c a l  te lephone and exchange services, Federa l  Telecommuni- 
c a t i o n s  systems l i n e s ,  t e l eg raph  and TWX service and f o r  postage c o s t s .  

The reques t  o f  $2,218,000 i n  FY 1966 inc ludes  $1,116,000 f o r  NASA-wide 
support  and $1,102,000 f o r  Headquarters  ope ra t ions .  

The :Eo1 I.lDwLng t a b l e  r e f l e c t s  changes f o r  t h i s  o b j e c t  c lass i f icat : i .on:  

Inc rease  
o r  

Decrease 

Rents $1-107 .OOO 
! ;Dace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +278,000 

--- -. 
ADP equipment .......................... -171,000 --- Other equipment ........................ 
Off i ce  equipment ....................... --- 

--- Conununicat i ons  
Leased l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+53,000 
-16,000 

Lo c. a 1 t e 1 e phone and exchange 
s e r v i c e . . . . . .  ........................ +39,000 

Long d i s t a n c e  t o l l s . .  .................. -10,000 
E'TS charges . .  ........................... +10,000 
TeLegraph .............................. +10,000 
1x2:. ................................... + 10,000 
I'ostage ................................ +10,000 

T o t a l . . . . . . . . .  ....................... 
P r i n t i n g  and.-&production - $1,701,000 

The FY 1966 estimates ref lect  an i n c r e a s e o f  $61,000 over  FY 1965 
f o r  t hese  s e r v i c e s .  
reques ted  covers  p r i n t i n g  c o s t s  f o r  NASA-wide support  a c t i v i t i e s  a s s o c i a t e d  
with t h e  s c i e n t i f i c  and t e c h n i c a l  documentation programs; such as pr i int ing 
of  s c i e n t i f i c  and t e c h n i c a l  aerospace r e p o r t s  covesing world-wide intler-  
d i s c i p l i n a r y  r e p o r t  l i t e r a t u r e  i n  t h e  aerospace f i e l d ,  s p e c i a l  p u b l i c a t i o n s  
on r e sea rch  program developments and i n t e g r a t e d  r e p o r t s  of o r b i t a l  , l una r ,  
and p l a n e t a r )  f l i g h t s ;  and proceedings of symposia and conferences on 
s e l e c t e d  s c i e n t i f i c  t o p i c s ;  and f o r  p r i n t i n g  of educa t iona l  media concerning 
t h e  Agency's program r e s u l t s  i n  formats  s u i t a b l e  f o r  d i sseminat ion  t o  t h e  
educa t iona l  conununity and t o  t h e  genera l  pub l i c .  The remaining 11 pe r  c e n t ,  
o r  $190,000, i s  r equ i r ed  f o r  Headquarters  ope ra t ions  f o r  p r i n t i n g  and re- 
product ion clX forms, r e g u l a t i o n s  and gene ra l  p r i n t i n g  and reproduct icn  
s e r v i c e s .  

About 89 p e r  c e n t ,  o r  $1,511,000 of  t h e  $1,701,000 



About 93 per  c e n t ,  o r  $1,577,000 of  t h e  FY 1966 estimate i s  f o r  p r i n t i n g  
and a l l i e d  s e r v i c e s  which w i l l  be performed through Government sources .  The 
remaining 7 pe r  c e n t ,  o r  $124,000, i s  f o r  p r i n t i n g  and pho tos t a t ing  t o  be 
done by comme.rcia1 sources .  

Other Se rv ices  - $19,875,000 

The FY 1'366 e s t ima te  f o r  o t h e r  s e r v i c e s  i s  $3,108,000 h igher  than  f o r  
FY 1965. The fol lowing t a b l e  shows an a n a l y s i s  of t he  major i nc reases  
i n  t h i s  a rea :  

Inc reases  

NASA s c i e n t i f i c  and t e c h n i c a l  information 
f a c i l i t y  ................................. $800,000 

Technical documentation program. ........... 1,000,000 
S c i e n t i f i c  in format ion  systems development. 200,000 
Preparat ioc.  o f  manuscript material f o r  

s p e c i a l i z e d  s c i e n t i f i c  and t e c h n i c a l  
pub l i ca t ions  and monographs .............. 490,000 

Audio v i  sua1 processing/  depos i to ry  s e r v i c e .  180,000 
I n t e r n a t i o n a l  graduate  fe l lowship  program. . 170,000 
Various minor adjustments  i n  o t h e r  

268,000 Headqu iir t.er s programs and pro  j ec t s ....... 
Tota l .  ................................... $3,108,000 

O f  t h e  nc!t i nc rease  of $3,108,000, about 80 per  c e n t ,  o r  $2,49O,COO, 
i s  requested f o r  t he  s c i e n t i f i c  and t e c h n i c a l  in format ion  program. T h i s  
inc ludes  : 

1. $18bCl ,000 t o  provide f o r  t he  documentation i n  NASA's c o n t r a c t o r -  
opera ted  S c i e n t i f i c  and Technical  Information F a c i l i t y  of the 
great:ly inc reas ing  volume of  s c i e n t i f i c  and t e c h n i c a l  d a t a  r e -  
qu i red  f o r  d i r e c t  u se  i n  NASA's r e sea rch  and development prop,rams. 
The IT 1966 w o r k l o a d  i s  expected t o  be a t  least  25% g r e a t e r  than 
the  1:Y 1965 l e v e l .  

2 .  $1,000,000 f o r  documentation of  world-wide aerospace j o u r n a l  
l i te-rai:ure,  p r imar i ly  t o  a l i g n  the  funding of  a c o n t r a c t  t o  ii 
f u l l  f.isc:al year  bas.is i n  FY 1966. I n  a d d i t i o n ,  it would pro- 
vide a small expansion i n  the  program t o  process  t h i s  l i t e r a t u r e  
f o r  imnecliate use  i n  the  NASA t e c h n i c a l  programs. The global 
out l i i i t  o f  aerospace L i t e ra tu re  i s  inc reas ing  a t  an acce1eratc:d 
]:at(#. 



3 .  $200,000 f o r  in format ion  systems development t o  inc rease  t h e  
e f f e c t i v e n e s s  of  t h e  NASA t e c h n i c a l  in format ion  program and to 
permit t h e  most economical in te rchange  of  NASA computerized 
docisneintation output  w i th  those  o f  Department of Defense, A t o m i c  
E:ne:i:gy Commission, and o t h e r  government agencies .  

4 .  $490,000 f o r  p repa ra t ion  o f  manuscript  material f o r  spec ia l ixed  
:scici:ntific and t e c h n i c a l  p u b l i c a t i o n s ,  handbooks, d a t a  compil.ations, 
and monographs on aerospace s u b j e c t s  such as r a d i o  propagat ion 
.through r e - e n t r y  systems, des ign  of meteoro logica l  sounding :i:ockets, 
s t a ' b i l i z a t i o n  s tandards  f o r  i n t e r p l a n e t a r y  probes,  space prohe 
ins t rumenta t ion ,  s a t e l l i t e  s c i e n t i f i c  i n s t rumen ta t ion ,  and Lunch  
f ac il it i e  s . 

The remaining 20 p e r  c e n t ,  o r  $618,000, i nc ludes  an inc rease  of 
$170,000 f o r  t he  I n t e r n a t i o n a l  Graduate Fel lowship program sponsored Iby 
fo re ign  c o u n t r i e s  and adminis te red  by the  Nat iona l  Academy of  Sc iences ;  
$180,000 f o r  s e r v i c e s  i n  connect ion wi th  t h e  process ing ,  indexing,  s t o r a g e ,  
and d i s t r i b u t i o n  of audio v i s u a l  material inc lud ing  maintenance of cointrol 
over r e c e i p t  ca t a log ing  and s t o r a g e  of  f i lm;  and $268,000 f o r  va r ious  itenis 
such as, r e l i a b i l i t y  and q u a l i t y  assurance s t u d i e s  of s e l e c t e d  assessinents 
of hardware ces ign ,  s e c u r i t y  r e i n v e s t i g a t i o n  program, t o x i c i t y  s t u d i e s  re -  
l a t i n g  t o  the NASA-wide occupat iona l  medical program, and procurement pro-- 
grams, p o l i c i e s  and procedures  s t u d i e s .  

Of t h e  t o t a l  $19,875,000 reques ted  f o r  t h i s  o b j e c t  c l a s s i f i c a t i o n  i n  
FY 1966, about 94 per  c e n t  w i l l  be used f o r  NASA-wide ac t iv i t i e s  and 6 p e r  
cen t  f o r  Hea.clquarters Opera t ions .  

Suppl ies  and. Materials - $414,000 

The e s t ima te  f o r  FY 1966 f o r  t h i s  ca tegory  i s  $7,000 less than  i n  
Funds reques ted  are f o r  t h e  purchase of expendable and non- FY 1965. 

expendable j.i:ems such as: o f f i c e  s u p p l i e s  and materials, pamphlets and 
documents f o r  t h e  t echn ica l  documentation and educa t iona l  s e r v i c e s  programs, 
p e r i o d i c a l  s u b s c r i p t i o n s  f o r  t he  l a w  and t e c h n i c a l  l i b r a r i e s ,  and photo- 
graphic  and d r a f t i n g  supp l i e s .  

Of the  !j4;~4,000 about 6 per  c e n t ,  o r  $23,000, i s  used f o r  NASA-wide 
a c t i v i t i e s  auld 94 per  c e n t ,  or $391,000 for Headquarters  Operat ions.  

Equipment: - !j243,000 

The FY 1966 e s t ima te  r e f l e c t s  a r educ t ion  from FY 1965 requirements .  
The Rrincipiiil :reason i s  the  non-recurr ing i t e m  of  $21,200,000 i n  FY lr.965 
f o r  the  purc'nase of ADP equipment ($20,587,000 f o r  t h e  Je t  Propuls ion 
Laboratory iiind $613,000 f o r  NASA Headquarters).  I n  a d d i t i o n ,  a r educ t ion  
of $91,000 :is (estimated f o r  the  requirement f o r  t he  purchase of misccl laneou,s  
o f f i c e  and Iothrer equipment. 



The esti-mate of $243,000 f o r  o f f i c e  and o t h e r  equipment i n  F Y  1906 
inc ludes  !j74 !, 300 f o r  t h e  procurement of 10 replacements f o r  e x i s t i n g  
spacemobil.es and f o r  t h e  purchase o f  models and equipment needed i n  support  
of spacemobi1.e l e c t u r e r s .  The ba lance  of $169,000 i s  r equ i r ed  f o r  purchase 
of  o f f i c e  f u r n i t u r e  and equipment f o r  Headquarters Opera t ions .  

Insurance C l . s i m s  and Indemni t ies  - $10,000 

The IX 1~966 requirement i s  e s t ima ted  a t  t h e  same l e v e l  as f o r  FY 1965. 
These funds :xe t o  cover payment of c la ims  o f  $2,500 o r  less under th4: 
p rov i s ions  of 28 1J.S.C. 2672 f o r  i n j u r y  o r  l o s s  of p rope r ty ,  personal  
i n j u r y ,  or  di:ath caused by t h e  n e g l i g e n t  o r  wrongful a c t  o r  omission of 
any employee of NASA whi le  a c t i n g  w i t h i n  t h e  scope o f  t h e  r e s p o n s i b i l i t y  
of h i s  of Eicc: o r  employment. 
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ADMINISTRATIVE OPERATIONS 

FISCAL YEAR 1966 ESTIMATES 

NORTH EASTERN OFFICE 

MISSION AND,_gPABILITIES: 

The North Eastern Office w a s  merged with the Electronics Research Center 
e f fec t ive  September 1, 1964. The f i s c a l  year 1965 and 1966 requirements of 
t h i s  off€ce a re  included with the estimates for  the Electronics Rese,nrch Center. 

SUMMARY OF ,RESOURCES REQUIREMENTS: 

1964 1965 - 1966 

Number of :Positions, end of year. 33 
Average Number of A l l  Employees.. 30 
Adminis tribtive Operations, ....... $379,000 

INS TALLATI ON'$ S CR IP TION : 

The North Eastern Off ice  was located i n  Cambridge , Massachusetts. 

ANALYSIS OF I ! O U R C E S  REQUIREMENTS BY OBJECT CLASSIFICATION: 

1964 

11. Personnel Compensation...... $280,000 
12. Personnel Benefits.......... 20.000 

Total ,  personnel costs. .  .. $300,000 

21. TraveL and Transportation 
of T? ersons ................ 

22. Transportation of Things.. .. 

24. Pr in t ing  and Reproduction.. . 
25. Other !ieiwices .............. 

Serviictis of other agencies 
26. Supplic!s and Materials ...... 
31. Equipment:. .................. 

23, Rents , Cmnmunications , 
and 1Jt:ilities.. ........... 

27,000 
1,000 

28 , 000 
4,000 
3 , 000 
3,000 
10 3 000 
3.ooo 

Total.. .................... $379,000 

1965 -I 1966 

--- 
-e- 

-,- 



JUSTIFICATI,S,NBY OBJECT CLASSIFICATION : 

Pers onne 1 D i s t r i b u t i o n  

1964 - 1965 - 1966 - 
Direc to r  #and s t a f f . .  .............. 2 

30 ................ - NASA-wide support .  

... 32 Sub- to t a l ,  suppor t  p o s i t i o n s .  

Tot a 1 . permamen t p os i t ions ...... 32 

- 

Other pos ktions : 

P o s i t i o n s  under coopera t ive  
t r a i n i n g  agreements. .......... -- ....... 1 Other tcimp80rary p o s i t i o n s  - 

.............. T o t a l ,  a l l  p o s i t i o n s . .  33 

Personnel  Costs  

1964 1965 1966 

To ta l  Posit ion:; .  .................... 
Permanent.. ........................ 
Other . . .  ............................ 

33 
32 
1 

Pers  onne 1. Ccxnpans a t ion : 
Annual cost of permanent p o s i t i o n s  
Pay above the s t a t e d  annual. rate.. 
Lapses (deduct).  ................... 
N e t  c o s t  ai i  permanent posi t - ions. .  . 
Other perscmnel compensation.. .... 

$305,000 
2,000 

12,000 

To ta 1 coolpens a t  ion. ............. 
NASA frmc!ed ................... 
R e  imb urs ab le .................. 

280,000 
2 80 ,000 --- 

Personnel  be,nef i ts .  ................. 
NASA fundesd..... .................. 
Reimbursable. ..................... 

20,000 
20,000 

.. - 0 

-I-- "-- --- --- 
-Lo ..-- 

T o t a l  personc.el cos t s . .  ............. 
NASA funded. . . . . . . . . . . . . ,  ......... 
Reimbursable. . . . . . . . . . .  ........... 

300,000 
300,000 -- - 

--- --- 
e-- "-- 

Average Numbler of A l l  Employees 
(Man Years) ....................... 30 --- 

A 0  4-14 





m W 

0 

STAFFING SUMMARY 
- 65 66 

E x c e p t e d  3 3 
GS-16 1 1 

d 

NASA RESIDENCY O F F I C E  - JPT, 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ORGANIZATION AND STAFFING CHART 

WESTERN OPERATIONS O F F I C E  

GS-15 15 15 I 

CONTRACT MANAGEMENT I 

T e m p o r a r y  

T o t  a1 DIRECTOR I 11 11 I I I I IIIIN I I I IIINI 111 

Excepted 
GS-15 
G S - 1 4  
O t h e r  GS 

- - 
27 27 T o t  a1 

66 
1 1 
- 65 - 

- 65 66 
E x c e p t e d  2 2 

5 O t h e r  GS 

T o t a l  7 7 
I I 

- 5 - ,  
PROFESSIONAL STAFF ING 

- 65 66 

6 6 

c 

NASA-0 

65 66 - 
GS-15 2 2 

I T o t a l  55 55 

O t h e r  GS - 2 - 2 

T o t a l  2 2 

I TECHNICAL D I V  IS I O N  

GS - 14 6 6 
129 129 O t h e r  GS 

Total 137 137 

- -  

GS-16 
GS-15 
G S - 1 4  
O t h e r  GS 

T o t a l  

I I I 
- 65 66 
1 1 

I I 
FINANCIAL MANAGEMENT 

D I V I S I O N  
- 65 66 65 66 

G S - 1 4  1 1 
23 23 O t h e r  GS 

24 24 T o t a l  

LEGAL D I V I S I O N  

GS-15 2 2 
GS-14  4 4 

4 

T o t a l  10 10 

O t h e r  GS - 4 -  

L 

4 4 
25 25 
- 52 52 
82 8 2  

EDUCATIONAL PROGRAMS 
65 66 

GS - 14 1 1 
3 

Tota l  4 4 

- - 
O t h e r  GS - 3 -  

ADMINISTRATIVE SERVICES 
65 66 

38 38 
- - 

O t h e r  GS - - 
Tota l  38 38 

PUBLIC INFORMAT ION 

- 65 66 
6 

T o t a l  6 6 

O t h e r  GS - 6 -  

PERSONNEL D I V I S I O N  

65 - 
O t h e r  GS 9 9 

T o t a l  

I 
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ADMINI  STRAT IVE OPERAT IONS 

FISCAL YEAR 1966 ESTIMATES 

- WESTERN OPERATIONS OFFICE 

MISSION AND ~CA.PAHILITIES : 

The primary miss ion  of  t h e  Western Opera t ions  O f f i c e  i s  t o  prov:.de 
technical.  , c::on::ractual , and a d m i n i s t r a t i v e  suppor t  t o  NASA f i e l d  csen1:ers 
and NASA Headquarters  f o r  programs and p r o j e c t s  l o c a t e d  i n  Southern 
C a l i f o r n i a  and o t h e r  areas w e s t  of  Denver. The Western Opera t ions  Ojifice 
Eunctions a s  a f i e l d  s e r v i c e  i n  such areas as procurement,  t e c h n i c a l  and 
c o n t r a c t  adnLinlist.ration, legal. and p a t e n t  reviews , and personnel  , adniin- 
i s t r a t i v e  support . ,  and f i n a n c i a l  management a c t i v i t i e s  i n  t h e  area west  
of  Denver. 

Technical  management suppor t  as ass igned  b y  f i e l d  c e n t e r s  and NASA 
p r o j e c t  manager's i n c l u d e s  t h e  t e c h n i c a l  management and a d m i n i s t r a t i o n  of 
r e s e a r c h  and development and f a c i l i t i e s  c o n t r a c t s ;  monitor ing of r e l a t e d  
q u a l i t y  assurance  requirements  ; q u a l i t y  assurance  surveys  of i n d u s t r i a l  
p l a n t s  and o r g z n i z a t i o n s ;  monitor ing o f  advanced technology c o n t r a c t s ;  
n e g o r i a t i o n  c f  c o n t r a c t s ;  procurement of  p r e s s u r a n t s  and prope1l .mts  f o r  
NASA and c o n t r a c t o r  requi rements ;  and t h e  o p e r a t i o n  of a c o n t r a c c  admin- 
i s t r a t i o n  and q u a l i t y  assurance  o r g a n i z a t i o n  f o r  t h e  Apollo and S a t u r n  
p r o j e c t s  a t  the North American A v i a t i o n ,  I n c . ,  p l a n t  a t  Downey, C a l i f o r n i a  

The miss ion  of t h e  Western Opera t ions  O f f i c e  a l so  i n c l u d e s  admin- 
i s t r a t i v e  support  and s e r v i c e s  f o r  t h e  NASA Resident  O f f i c e  a t  t h e  J e t  
Propuls ion  Labora tory .  The Resident  O f f i c e ,  p h y s i c a l l y  l o c a t e d  a t  t h ?  
J e t  P r o p u l s i m  Laboratory i n  Pasadena, C a l i f o r n i a ,  h a s  p r i n c i p a l  cont  cact 
a d m i n i s t r a t i o n  r e s p o n s i b i l i t i e s  f o r  t h e  NASA c o n t r a c t  wi th  t h e  C a l i f o r n i a  
I n s t i t u t e  of  Technology which o p e r a t e s  t h e  J e t  Propuls ion  Laboratory.  

SUMMARY OF RKSO3RCES REQUIREMENTS: 

1906 
--I_- 

1964 1965 

Number of  1'0s i t i o n s ,  end of y e a r .  . . 376 406 406 
Average Nurher of  A l l  Employees.. . . 336 390 40 5 
Administrat  ive  Opera t ions .  . I . . . . . . . $4,924,000 $5,989,000 $ 6 , 3 3 ;  ,000 

I N  STALLATION DE SCRIPT I O N  : -.--- 

The main Western Opera t ions  O f f i c e  i s  l o c a t e d  a t  150 Pic0  Boulevard,  
Santa  Monica, C a l i f o r n i a .  The O f f i c e  occupies  a group o f  l e a s e d  b u i l d i n g s  
and no Govern.merit investment  i n  b u i l d i n g s  o r  acreage  i s  involved at: t h i s  
l o c a t i o n .  I n  about two y e a r s ,  t h e  main o f f i c e  w i l l  move t o  a new GSA 
Federa l  Off icc  E8ui lding t o  be c o n s t r u c t e d  i n  nearby West Los Angeles.  
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Over cne-third of the Western Operations Office staff is located in 
Gove;nment-*owned facilities at Downey, California, which are current ly being 
utilized by the Space Information Systems Division of North Americar Aviation, 
Inc. The Clovernment-owned portion of the North American Aviation Dclwney 
complex is 1.oc:ated on 166 acres and the land and plant acquisition value 
is approximately $44 million as of June 30, 1964. 
management cif property and facilities was transferred from the Air Force to 
NASA on Ju1lr 1,  1964. A few additional Western Operations personnel are 
assigned to other contractor locations within the Los Angeles area where 
full time project support is required. The map on page A0 4-15 shows the 
location of the Western Operations Office in the Los Angeles area anId the 
Downey Operations Office is identified therein as NAA Autonetics - SLD. 

The responsibility for 

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION: 

11. 
12. 

21. 

22. 
23. 

24. 
25. 

26. 
31. 
32. 
42. 

Persoiinol Compensation.. .... 
Pr!rsoiintz 1 Benefits .......... 
Tot:i%l:, personnel costs. ... 

Travel. and Transportation 
of Persons...........,.... 

Transportation of Things.. .. 
Utilities. ................ 

Printing, and Reproduction.. . 
Other Services.............. 
Services of other agencies 

Supplies and Materials...... 
Equipment ................... 
Lands and Structures...... .. 
Insurance Claims and 
:Inde: m i t  ies ............... 

Rents, Communications and 

19 64 

$3,378,000 
23 1,000 

$3,609 , 000 

243,000 
13,000 

315,000 
13,000 

456 , 000 
173,000 
51,000 
51,000 - 

To t iit 1 ..................... 
JUSTIFICATIOI;I~1 OBJECT CLASSIFICATION: 

Personnel Distribution 

1964 - 
Direct Persomtn by Program 

Manned Space Flight 
Gemini .......................... 
Apollo.. ........................ 
Advanced Minned Missions........ 

1 
146 
4 

1965 

$4,155,000 
291,000 

$4,446,000 

296,000 
24,000 

448 , 000 
17,000 
567,000 

65 , 000 
76,000 

50 , 000 

- 

$5,989,000 

1965 
_I_ 

1 
149 
4 

1966 
-,- 

$4,378,000 
-, 304,000 

$4 , 682,000 

303,000 
20,000 

469,000 
l? ,000 
672,000 
38,000 
65,000 
7 L ,000 - 

$6.33:: ,000 - 

1966 - 

1 
149 

4 



1965 - 1966 - 
Space Sc ience  and App l i ca t ions  

19 
5 
4 
4 

15 

19 
5 
4 
4 

15 

Lunar and p l a n e t a r y  e x p l o r a t i o n . .  ..... 8 
Commun i c :  a t  3.011 sat  e 1 1 i t e  s .............. 6 
Launch v e h i c l e  developmerit. ............ 3 
Launch \!chic 1 e procurement ............ 4 
Meteoro logica l  s a t e l l i t e s . .  ........... 13 

Advanced R.esearch and Technology 

S o l a r  ancl chemical power. . .  ........... 27 
Chemical p ropu l s ion  ................... 5 
Space vet . ic  l e  s y s t e m s .  ................ 3 

30 
5 
3 

30 
5 
3 

2 - 2 -._ .................. 2 Technolo_gy.Uti l izat ion - 
......... 222 S u b - t o t a l ,  d i r e c t  p o s i t i o n s  - 241 - 24 1 - 

Support  Personnel  

...................... D i r e c t o r  a i d  S t a f f  9 ..................... 144 - N A S A - w i d e  13upport.. 
10 

150 - 
10 

150 -- 

......... 153 Sub- t o t a  I _ ,  support  p o s i t i o n s .  - 160 

401 

- 160 

40 1 

- 
T o t a l  .. pc?rmanent p o s i t i o n s .  ........... 37 5 

Other  p o s i t i o n s  : 

P o s i t i o n s  truidar coope ra t ive  

0 t h e  r ternpccr airy p o s i t  i o n s  
t r a i n i n g  a g ~ ~ e r n e n t s .  .................. - ............... 1 - 

I 

5 - 5 - 
.................... 376 T o t a l ,  a l l  positions.. - - 40 6 - - 

Personnel  Cos t s  

1964 - 1965 - 1966 - 
406 
40 1 
I_ 

40 6 
40 1 

5 

- ......................... 376 
Permanent ............................... 375 
Other .  .................................. 1 

T o t a l  P o s i t i o n s . .  - 
5 
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19 64 1965 -, 1966 

Personnel CcEwmsation: 
Annual cost: of permanent pos i t ions . .  $3,551,000 $4,077,000 $4,078,000 
Pay above the  s t a t e d  annual rate.. .. 31,000 16,000 15,000 
Lapses (dec1uc.t) -498.000 -231,000 - -1,000 
Net c o s t  CIS permanent pos i t ions . .  ... 3,084,000 3,862,000 4,092,000 
Other  perscnniel compensation ........ 294 ,000 293,000 - 286,000 

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

Tota l  c oniBnsa t i on. ............... 3,378,000 4,155,000 4,378,000 
NASA funded. .................... 3,378,000 4,155,000 4,378,000 
Reimbursable .................... --- --- --- 

Personnel b e p e f i t s  .................... 231,000 291,000 -, 304,000 ........................ NASA funded. 231,000 291,000 304,000 
Reimbursabte ........................ --- --- --e 

Tota l  personi?el c o s t s . . . . . . . . . . . . . . . . .  3,609,000 4,446,000 4,!j82,000 
NASA funded ......................... 3,609,000 4,446,000 4,682,000 
Reimbursab:I.e. ........................ 

Average Number of A l l  Employees ......................... (Man Years). 336 390 40 5 

Personnel Conrpepsation and Benef i t s  - $4,682,000 

Personnel. c o s t s  i n  FY 1966 are estimated t o  be $236,000 higher than i n  
FY 1965, of w1iic:h $223,000 i s  f o r  personnel compensation and $13,000 is f o r  
personnel bene f i t s .  
ment i n  EY 1966 f o r  personnel h i r ed  during the  las t  h a l f  of FY 1965. 

The higher estimate primarily r e f l e c t s  f u l l  year employ- 

Travel and Transportation .-- of Persons - $303,000 

Employee t r a v e l  requirements are estimated t o  increase  $7,000 i n  FY 
1966 due t o  a l a rge r  profess iona l  s t a f f  on-board a t  the end of FY 1965. 
The t o t a l  'estimate includes $256,000 f o r  the  t r a v e l  of s t a f f  personnel. 
This amount i s  needed f o r  program and adminis t ra t ive  d i r e c t i o n  and co- 
ord ina t ion ,  fcor attendance a t  NASA technica l  meetings and working panels;  
and f o r  c o s t s  of temporary assignments and t r a n s f e r s  and t r a v e l  t c )  inii:ial 
duty s t a t i o n s  
and t o l l  charges and the  r e n t a l  of passenger motor vehic les  from the  General 
Services Administration. 

'The balance of $47,000 covers expenses of l oca l  t r anspor t a t  iun 

Transpor t a t ionoE  Things - $20,000 

The E71 1966 es t imate  is projected $4,000 below the  FY 1965 requirtments 
p r i m a r i l y  f o r  movement of household goods f o r  new employees and f o r  l o c a l  
drayage c o s t s ,  
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The e s t i m a t e  of $20,006 c o n s i s t s  of  $14,000 f o r  movement o f  tious,ehold 
and personal  e f f e c t s ;  $4,000 f o r  commercial shipments  by l and ,  w a t e r ,  and 
a i r ;  and $2,000 f o r  l o c a l  drayage and p a r c e l  p o s t .  

Rents ,  Commucications -.-- and U t i l i t i e s  - $469,000 

The e s t i m a t e  of  $469,000 f o r  t h i s  ca t egory  i s  $21,000 h i g h e r  than  f o r  
FY 1965. The FY 1966 r eques t  i n c l u d e s  $190,000 f o r  t h e  commercial l e a s e  
of  r e a l  e s t a t e  and t h e  term r e n t a l  of equipment. Th i s  i s  t h e  same funding 
l e v e l  as the  p r o j e c t e d  FY 1965 requirement .  These r e n t a l  c o s t s  cover  t h e  
l e a s e  of  ,45,120 square  f e e t  of  b u i l d i n g  space  f o r  $170,000 o r  an  ave r sge  
annual  cos t  o f  $3.75 a square  f o o t .  
t o  $20,000, .is neleded f o r  t h e  r e n t a l  of  o f f i c e  and o t h e r  t ypes  of equipment. 

The ba lance  of t h e  e s t i m a t e ,  amollnting 

The c o s t  of communications s e r v i c e s  i s  expected t o  i n c r e a s e  $21,000 
i n  FY 1966. The inc rease  i n c l u d e s  a d d i t i o n a l  funding  of $16,000 f o r  !:he 
i n s t a l l a t i o n  of more l ea sed  t e l e t y p e  c i r c u i t s  a t  t h e  West Coast C:ommuiii- 
c a t i o n s  Centctr r equ i r ed  f o r  e f f e c t i v e  communication wi th  major p r o j e c  I 
o f f i c e s  locai.sd i n  c o n t r a c t o r  p l a n t s .  The remaining $5,000 of  tbe  inc:rease 
i s  r equ i r ed  for  l o c a l  te lephone  and exchange services. The major c a t e g o r i e s  
of comunica l ,  ions s e r v i c e s  requi rements  are t h e  fo l lowing:  

FY 1966 

Leased l i n e  :;. ................................... $103,000 
Long d i  I: t a r ~ e  t o 1  1 s .............................. 45,000 
Lo c a 1 t e 1 ep hone and exchange .................... 90,000 
A l l  o t h e r  c:omiunlications.. ...................... 30,000 

T o t a l  ......................................... $268,000 

The balance of  t h e  estimate f o r  M 1966 i s  r e l a t e d  t o  t h e  $11,OOC 
r equ i r ed  f o r  u t i l i t i e s .  

P r i n t i n g  and F:eproduction - $17,000 

Funding c f  FY 1966 requirements  f o r  t h e  p r i n t i n g  and r ep roduc t ion  of  
t e c h n i c a l  and a d m i n i s t r a t i v e  r e p o r t s ,  p u b l i c a t i o n s  and forms i s  expected 
t o  remain a t  the FY 1965 l e v e l .  Approximately 90 p e r  c e n t  of t h e  e s t i n a t e , ,  
o r  $15,000, i s  f o r  commercial p r i n t i n g  of t e c h n i c a l  documents and r e l a t e d  
m a t e r i a l s .  The  remaining $2,000 w i l l  cover  p r i n t i n g  of  admin i s t r i r t i ve  and 
educa t iona l  m a t e r i a l s  by o t h e r  Government agenc ie s .  

Other  Service!;  - S672,OOO 
The e s t i m a t e  €or o t h e r  s e r v i c e s  i n  FY 1966 r e f l e c t s  an i n c r e a s e  oE 

$105,000 over  FY 1965 requi rements ,  of  which $50,000 i s  f o r  supplcment .xy 
t e c h n i c a l  : ; u p l ~ ~ r t  i n  e v a l u a t i n g  advanced t echno log ica l  d a t a  r equ i r ed  f o r  
accomplishmenl: o f  miss ion  o p e r a t i o n s ,  $42,000 i s  f o r  e n l a r g i n g  the capaxci ty  
of  t h e  r e l i a b  112 e l e c t r i c a l  coni iect ions school  t o  meet t h e  i n c r e a s i n g  dg?mand 



of  aerospace c o n t r a c t o r s  f o r  c e r t i f i e d  i n s t r u c t o r s  t o  t r a i n  t h e i r  prloduction 
employees f o r  compliance wi th  more s t r i n g e n t  q u a l i t y  assurance  requi rements .  
The ba lance  of t h e  i n c r e a s e ,  amounting t o  $13,000, w i l l  be used t o  f inance  
t h e  o p e r a t i o n  of t he  t e c h n i c a l  r e f e r e n c e  l i b r a r y  on a f u l l  yea r  basil; and 
f o r  v a r i o u s  minor c o n t r a c t u a l  s e r v i c e s  o f  a non-recur r ing  n a t u r e .  

The fo l lowing  t a b l e  shows FY 1966 funding requi rements  by c a t e g l r y  o f  
s e r v i c e  : 

ADP equipment o p e r a t i o n  ........................... $50,000 
Cus tod ia l  s e r v i c e s . .  .............................. 19,000 
Advanced technology suppor t  ....................... 50,000 

Technica l  r e f e r e n c e  l i b r a r y  ....................... 65,000 

Misce1:Laneous minor s e r v i c e s . . . . . . . . . . . . . . . . . . .  ... 31,000 

JPL a d m i n i s t r a t i v e  a i r c r a f t  lease and 
o p e r a t i o n  ....................................... 247,000 

R e l i a b l e  e lec t r ica l  connec t ions  school .  ........... 210,000 

T o t a l . . .  ........................................ $672,000 

S e r v i c e s  o f , - E h e r  Agencies - $38,000 

Reiinbuicsable s e r v i c e s  provided by o t h e r  Government agencies  are 
e s t ima ted  tc) decrease  $12,000 i n  FY 1966 t o  $33,000 as a r e s u l t  o f  a 
p r o j e c t e d  r educ t ion  i n  t h e  requirement  f o r  c o n t r a c t  a d m i n i s t r a t i o n  
s e r v i c e s  by the  NASA r e s i d e n t  o f f i c e  a t  t h e  Je t  P ropu l s ion  Laboratory.  
An a d d i t i o n a l  $5,000 i s  r e q u i r e d  t o  suppor t  c o n t i n u a t i o n  of consu l t i i i g  
eng inee r ing  s e r v i c e s  t o  t h e  r e s i d e n t  o f f i c e  by t h e  Army Corps of 
Engineers .  

Supp l i e s  and M a t e r i a l s  - $65,000 

The FY 1966 requirement  f o r  s u p p l i e s  and materials i s  expected 1:o 
remain a t  t':ie FY 1965 l e v e l .  $53,000 o f  t h e  amount r e q u e s t e d i s  f o r  o f f i c e  
use ; t h e  remaining $12,000 w i l l  be used f o r  procurement o f  expendablt! 
e l e c t r i c a l ,  phDtographic,  maintenance and o p e r a t i n g  s u p p l i e s .  Purchilse 
of non-expendable items w i l l  be necessa ry  on ly  f o r  i nven to ry  replacement .  

Equipment - $71,000 

The amount of $71,000 reques ted  i s  t o  provide  f o r  t h e  purchase i>f 
passenge r - ca r ry ing  v e h i c l e s ,  photographic  and non-capi ta  l i z e d  equipment,  and 
replacement of unse rv iceab le  o f f i c e  equipmeht and f u r n i t u r e .  
requi rements  for t h e s e  items i s  $5,000 less than  i n  FY 1965. 

The F'Y 1966 
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