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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

RESEARCH AND DEVELOPMENT 
SUMMARY BY BUDGET ACTIVITY 

F i s c a l  Year 
Budnet A c t i v i t i e s  F i s c a l  Year F i s c a l  Year 1964 

and Programs 1963 1964 Supplemental 

MANNED SPACE FLIGHT.. $1,503,583,000 $2,649,800,000 $141,000,000 

Gemini.. ............ 
Apollo .............. 
Advanced missions. . .  
Completed missions. .  

SPACE APPLICATIONS... 

Meteorology ......... 
Communications...... 
Other a p p l i c a t i o n s . .  

UNMANNED INVESTIGA- 
TIONS I N  SPACE...... 

Spacec ra f t  develop- 
ment and opera- 
tions... . . . . . . . . . .  

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

SPACE RESEARCH AND 
TECHNOLOGY. ......... 
Launch v e h i c l e s  and 

Propuls ion  and 
spacec ra f t . .  ...... 
space  power....... 

AIRCRAFT TECHNOLOGY.. 

SUPPORTINiG OPERATIONS 

Tracking and d a t a  

F a c i l i t y  t r a i n i n g ,  
acqu i s i t i on . . . . . . .  

and r e s e a r c h  

288,090,000 383,800,000 --- 
1,183,965,000 2,243,900,000 141,000,000 

11 , 391 , 000 22,100,000 - - -  
20,137 , 000 --- --- 

$96,958,000 $103,300,000 --- 

54,051,000 67 , 800,000 --- 

10,832,000 22,000,000 
--- 32,075,000 13,500,000 --- 

$489,951,000 $602,700,000 --- 

384,222,000 477,600,000 --- 
105,729,000 125,100,000 --- 

$255,962,000 ~ 2 9 8 , 1 0 0 , 0 0 0  --- 

88,547 , 000 111,900,000 --- 
167,415,000 186,200,000 --- 
$15,598,000 $22,100,000 --- 

3 U 2 , 7 4 2 , 0 0 0  $250,000.000 --- 

122,142,000 210,000,000 --- 

F i s c a l  Year 
- 1965 _-. 

$3,111,900,~:,00 

308 , 400, 900 
2 , '37 7 , 5 00,1000 

26,000, 900 
_. - ._ 

.;86,100, '[Q? 

3 7  , 500,001) 
12,600, :)OO 
36 , 000, :)Or) 

$49,800, [,OC, 

104,40c), 001) 

178 , 900, 000 

. j37,000, LQ, 
$3 1.3,900, [XNl 

267 , 900,000 

46,000, 

&382,000,00) .e- 

--- grants. . . . . . . . . . . .  30,600,000 40,000,000 - 
TOTAL PLAN........... 92,514,794,000 $3,926,000,000 $141,000,000 

SLTL i 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

RESEARCH AND DEVELOPMENT SUMMARY 
OF BUDGET ACTIVITIES BY PROGRAM 

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

1964 Supplemental 
Budget A c t i v i t i e s  F i s c a l  Year 

and I w L ~ ~  1963 

MANNED SPACE FLIGHT $1,503,583,000 

I ' i s ca l  Year 
1965 ._ 

$2,649 , 800,000 $141,000,000 

383,800,000 --- 
22,100,000 --- 2,243,900,000 141,000,000 

--- --- 

$3,011,90o,,Jt(3 

308,400,OCO 
2,677,500,OCO 

2 6,000, OC 0 
- - -  

Gemini. ,,. . ,. . . . ". 
Apollo. ,, . . . . . . . . . 
Advanced m:issions 
Completed mis s ions  

288,090, GOO 
1 , 18 3 ,9  65,000 

1 1 , 3'3 1 , 00 0 
20,1.37,000 

$86,1OO,OCO $9 6 ,9  58,000 $103,300,000 --- SPACE APPIJCA'IIIONS 

Meteorology.. . . . . 
CommunioatGxx. . . 
Other a p p l i 2 a t i o n s  

Advanced 
t ec1ino:log.i ca 1 
s a t e l l i t e : ; .  . . 
u t i l - i z a  t ion. .  

Techno log  i c $3 1 

54,0S1,000 
32,075,000 
10,832,000 

67,800 , 000 --- 
13,500,000 --- 
22,000,000 - - -  

37,500, O C O  
12,600, O C O  
36,OOO,-OCg 

(8 , 668,000) (18 , 500,000) - - -  ( 3 1 , 00 0, OC 0 )  

( 2,164,000) ( 3,500,000) I-- ( 5,00C,OCO) 

$489,951,000 >602,700,000 --- 3 649,800, OCO 

Space cr a f t 
development and 
operat:ion:;. *, . . . 
Geophysic::; and 

astronorny,, . . . 
Lunar and 

p 1 ane t ary 
exp 1. ora  t i o n .  . 

Bio s c  i.enc:e . ,, . . . 
development ,, . . Launch v e h i c l e  

384,222,000 

( 14 7,68 9,000) 

477,600,000 - - -  

(186,200,000) --- 
521,600,OCO 

( 190,200,000) 

.- - 

(222,802,000) 
( 13,733,000) 

(270,800,000) - - -  
( 20,600,000) --- 

( 300,400,000) 
(331,000,~000) 

105,729,000 125 , 100,000 --- 128,200,000 

SUM 2 



F i s c a l  Ycar 
Budget A c t i v i t i e s  F i s c a l  Year Fiscal.  Year 19 64 F i s c a l  Year 

1965 --- and P r s r a m s  - 1963 19 64  Supplement& -- _. 

SPACE RESEARCH AND - - -  $283,3(;10,000 ---- TECHNOLOGY $235,962,000 S298,100,000 - 
Launch v e n i c l e s  - -_  104,4(!0,000 111,900,000 - and s p a z e c r a f t .  88,547,000 

Space v e h i c l e  

E l e  c t rc3 n i  c 

Human E 3c tor 

systloms.. . . . . . $(43,95)0,000) $(49 ,000 ,000)  - - -  $ (38,8OO 000) 

s]yste.ns. . . . . . . (17 ,071,000)  (28 ,700 ,000)  - - -  ( 2 8 , 4 0 0 , 0 0 0 )  

s y s  t e in s  . . . . . . . ( 9 ,790 ,000)  (13,200,000) - - .- (l.6,200,000) 
Basic iresearch. . (17 ,696 ,000)  (21 ,000,000)  --- ( 2  L,000,000) 

Propu1.sion and 
167,415,000 186,200,000 --I - 1.78,9C)O, 000 spac:e p o w e r .  . . . . 

Nuc I.ear-eltectric 
sys tens. . . . . . . (39,893,000) (44 ,700,000)  --.. ( 48 ,10 10 ,000 ) 

Nuc 1 e a z' r ocke t s . (69 ,465,000)  (82,700,000) - - -. (58,000,000) 
Chemica j. 

propu ].si on.. . . (49 ,722 ,000)  (45,800,000) - -- ( 59,800 ,300) 
Space p o w e r . .  . . . ( 8,335,000) (13,000,000) - .- - (13,00O, 300) 

AIRCRAFT ---- TECMOLOGY $15,598,000 $22.,100,000 - .. -. - $37 ,  oog , I100 

SUPPORTING 
OPERATIONS -- - ..- $313,901;) ,000 - $152,742,000 $250,000,000 

Tracking ,and d a t a  

Sustaining 
a c q u i s i t i o n . . . . .  (122,142,000)  (210,000,000)  - -  - (267,900,000)  

unive r s :i t y 
program ........ ( 30,600,000) ( 40,000,000) --- ( 46,0OO,C100) 

926 .OOO,OOO $141,000 .OOQ 2.. 382 -000 ' 0 0  - - -  :&= $3, TOTAL. , . , . . . . . $2.514.794,000 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN B Y  PRCGRAM 

F i s c a l  Year 
F i s c a l  Year F i s c a l  Year 1964 F i s c a l  ' f ear  

1963 1964 Supplemen t a  1 1965 

MANNED SPACE FLIGHT.. $1,503,583,000 $2,649,800,000 $141,000,000 $3,011,5~00,000 

Gemini............. 
Apollo. .  ........... 
Advanced missions. .  
Completed miss ions .  

SPACE SCIENCE AND 
APPLI(XT:I13NS. . . . . . ----- 
Geophysics ,and 

a s  t~:onoiny. . . . . . . . 
Lunar and p Lanetary 

expl.ora : ion, .  . . . . 
Su s t a i n  in!; un i v e r  - 

- s i t : y  p rogram. .  . . 
Launc t-L vehic le  

deve 1 opneri t . . . . . . 
Bioscience. .  . . . , . . . 
Meteor o1og;ic:al 

sa t e 1 1 i t.e E;. . . . . . . 
Communi ca t: i cin s 

s a t e l l i t e s . . . . . . .  
Advanced techno- 

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

ADVANCED RESEARCH AND ----- 
TECHNOLOGY. . . . . . . . . 
Basic  research, . . . .  
Space v e h i c l e  

sy stems. . . . . . . . . . 
E l e c t r o n i c  s y s terns. 
Human f a c t o r  

systems, .  ... ... . 
Nuclear -e lec  t r i c  

systems ..... e .... 
Nuclear  ro,:kets.. . . 
Chemical propu l s ion  
Space powe.t . ,  . * .  . . . 
Aeronautic: 3 .  . . . . . . . 

288,090,000 383,800,000 - - -  308,400, 000 
1,18 3 , 9  65,000 2,24 3,9 00 , 000 14 1 ,000,000 2 , 6  7 7,  .5i 0 0 , O O  0 

11,391,000 22,100,000 - - -  26, OC.0, 000 
20,137,000 --- - - e  - - -  

$776,!)0(1,000 - ,- - $615,345,000 $742,500,000 - 

14'7,689,000 186,200,000 -I- 190, ;!OC ,000 

300,4.0C, 000 222,802,000 270,800,000 - .. - 
30,600,000 40,00O,OOO -..- 46,  OOC ,000 

105,729,000 125,100,000 -.. - 128,2100,000 
13,731,000 20,600,000 -.. - 31, coo, 000 

54,051,000 67,800,000 . _  - 37 , 500,000 

32,075,000 13,500,00(! .. " - 12,  600,000 

8,668,000 18,500,000 .. - - 31 , 000 , 000 

$320,3[)0,000 -. - - $271,560,000 .'$320,200,000 - 
17,696, COO 21,000,000 - - -  21  , 01:)o ,000 

43,990,000 49 , 000,000 - - -  38,800: 000 
28,4(:Kl! 000 1 7 , 0 7 1 ,  000 28,700,000 - - -  

9,  '790,000 13,200,000 - -  - 16,200, 000 

39,893,000 44,700,000 - - ,- 48,100,000 
69,465,000 82,700,000 - - .- 58 , 000 , 000 

15 ., 598,000 22,100,000 - - .. 37,000,000 

49,722,000 45,800,000 - - .- 59,8OO,OOO 
8 ,335 ,000  13,000,000 --.. 1 3,000 , 00 0 



Fiscal  Year 
F i s c a l  Year F i s c a l  Year 1964 F i s c a l  Y e a r  

Supplement a1  1963 1964 1‘365 

TRACKING AF’D DATA 
ACQUISITIOh’........ --- $122,14Z,OGO $210, OGG, 000 $l41,@OO1 0012 $267,, 900,000 

TECHNOLOGY 
---- UTILIZATION . . . . . . . . $2,164,000 $3,500,000 - -  - $5,000,000 -- 

TOTAL PLAN.. . . . . . $2,514,794,000 $3,926,000,000 $141,000,000 $4,38Z,OOO,OOO 
-- - -- - 

SUM 5 
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SUPKULY OF C0:JSTWCTION OF FACILITIES BUDGET PLAN- 
BY BUDGET ACTIVITY 

F i s c a l  Year Fiscal Year 
.-- Budget A c t i v i t y  1963 1964 - 

1. Manned Space F l ight . .  ........ $543,809,100 $495,179,000 

2. Space. A.pplicatlons. .......... 193,605 3,933,000 

3.  Unmanned I n v e s t i g a t i o n s  i n  
Space.. .................... 47,261,650 18,574,200 

4.  Spac:e Research and Technology 106,849,300 56,832,800 

5.  kirc:i:aft Technology.. ........ 1,697,000 100,000 

6. !;upporting Operations.. ...... 42,608,495 98,881,000 

$673,500,000 - TotaL Plan.. ............... $742,419,150 

1:iscal Y e a r  
1965 

$234,330,000 

-- - 

7,018,003 

26,620,009 

4,001,000 

9,031 I,SKO 

SIT?I 7 



Off i ce  o 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1965 ESTIMATES 

3UPl?IAKY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY 
LOCATION BY PROGWY OFF ICE 

.-- 

F i s c a l  Year 
1963 

--- X;nned Space F l i P h t . .  . $543,809,100 

John F. Kennedy Space Cen te r ,  
NASA.,.. ..................... 296,479,100 

Manned Spacecraf t  Center . .  .... 25,369,500 
Narshal.1 Space F l i g h t  Center .  . 41,740,500 
Michoud Pl..mt. ................ 28,910,000 
b i i s s i s s i p p  i Test  F a c i l i t y .  .I * .  . 78,407,000 
Various Locat ions. .  ........... 72,903,000 

Of f i ce  ofs__sl)iice -- Science and 
A 9 . li..- L c t t i c i : i s . .  ................ $47,455,255 --- 
Ams Reseal-cit Center. . . . . . . . . .  930,000 
Coddari Space F l ig l i t  Center . .  . 18,902,355 

N A S A . . . .  . . . . . . . . . . . . . . . . . . . .  8,659,000 
Lewis Kesearch Center . .  ....... 1 , 186,500 
Various Locations.  . . . . . . . . . . . .  6 , 799 , 350 

> e t  1’ropulsic)n Laboracory.. ... i0,208,050 
Jonn P. Xertnrsdy Space Center ,  

iz’allops S t a t i o n . .  ............. 770,000 

Off ice  of  --- Advaxed Kesearch and 
T e c h n o l m  .................... $110,378,650 

A m s  Kesearch Center. .  ........ 13,711,000 
E lec r ron ic s  Research C e n t e r . , .  - - -  
F 1 igll t Xe se  arch Center ........ 1 , 757,000 
J e t  Propulsi.on Laboratory. .  ... - - -  
Langley &search Center.  . . . . . .  10,094,300 
L e w i s  ?,esearch Center . .  . . . . . . .  44,630 ,COO 
Kuclear Rocket Development 

S c a t i J n  ..................... 14,835,000 
?a r ious  Locations.. ........... 25,351,350 

F i s c a l  Year 
1964 

$488,315,000 

279,236,000 
35,172,000 
28,980,000 

8,688,000 
93,656,000 
42,583,000 

$21,710,700 

- - ,. 
17,032,500 

2,998,200 

$56,179,300 

11,044,000 

1,157,000 

8,204,300 
16 , 634,000 

- - -  

- - -  

3,240,000 
13,900,000 

F i s c a l  Year 
15165 -- 

89 , fl20,000 
25,166,000 
15 , 2 88,000 

6 ,  “34 , 000 
6l,f91,OOO 
26,4 11,000 

$7,359,000 

- -  - 
500,000 

3,314,000 

1,741,000 
- - -  
- - -  

1,804,000 

!; 2 7 , 5  3 1 , 00 0 

6,081,000 
10,000,000 

4 30,000 
4,454,000 

8LO,OC0 

- - -  

- - -  
5 ,  & i 6  , 000 



F i s c a l  Year 
1963 

Off ice  of  Triicking and Data 
Acquisi.tiot1. ................... $40,776.145 -- 
Goddarcl S ~ ~ C C ?  F l i g h t  Center.  .. 2,915,000 
John F. Kennedy Space Center ,  

Various, Loc:at.ions. ............ 34,470,395 
- - -  NASA ........................ 

Wallops S t  a t i o n . .  ............. 3,390 , 750 

F a c i l i t y  Plarmi.ng and Design.. .. - - -  --- 
TOTAL, PLAN.. ................ $742,419,150 

F i s c a l  Year 
1964 

$96,8U5,000 

4,000,000 
92,300,000 

505,000 

10,490,000 

$673,500,000 

F i s c z l  Year 
1 4  65 -- 

$6,140,000 - 

800 ,000 

- 15,000,000 



RESEAIYCH AND DEVELOPMENT 

F I S W  YEAR 1965 ESTIMATES 

OFFICE OE' MANNED SPACE FLIGIU --- G E N I N I  PS.OGRAM 
-_I_- 

PROGRAM OB JE:(:TIW S AND JUST IF ICATION : ----- 
The Genu-n i  program o b j e c t i v e s  are t o  develop an extended ope ra t iona l  

c a p a b i l i t y  f o r  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 a  conduct 
s p e c i f i c  exptiriments and tests which support  Apollo,  Department a f  Defense 
programs and. s c i e n t i f i c  imres t iga t ions .  To accomplish t h i s  o b j e c t i v e  
long-durat ion a.nd rendezvous missions have been planned f o r  a two  man 
spacec ra f t .  During the  long-durat ion missions,  t h e  a s t r o n a u t s  will con t ro l  
and maneuver the  spacec ra f t  thus  provid ing  performance d a t a  (on both systems 
and a s t r o n a u t )  a f t e r  long exposures t o  space f l i g h t .  The a s t r o n a u t s  d i l l  

perform a s e r i e s  of experiments genera ted  by NASA, Department of Defense 
and t h e  s c i e n t i f i c  community. The f i r s t  long-durat ion f l i g h t  i s  planned 
f o r  i965. 

The rendezvous missions begin with the  launch of t he  t a r g e t  v e h i - l e ,  
a modified Agena D ,  which i s  boosted i n t o  o r b i t  by a s tandard At l a s  
launch velhicle. Approximately 24 hours  la ter ,  the  Gemini spacec ra f t  is 
i n s e r t e d  i n t 3  o r b i t  where i t  i s  pos i t ioned  c l o s e  t o  the  Agena. The 
a s t ronau t s  then mate the  spacec ra f t  with the  t a r g e t  veh ic l e  through a 
docking maneuver. The Gemini spacec ra f t  and Agena t a r g e t  vehic le  perrnit 
a v a r i e t y  of rendezvous techniques t o  be explored and provide a t e s t  1)ed 
f o r  var ious  phases of Apollo mission. Great importance i s  placed on 1:he 
i n t e l l i g e n c e ,  and p i l o t i n g  a b i l i t y  of t he  a s t ronau t s  t o  accomplish coriplex 
missions with the Gemini s p a c e c r a f t .  

Ear ly  r and i~mous  f l i g h t s  w i l l  develop optimum techniques and mal u a t e  
man's abil . i t : ies as compared t o  automatic  c o n t r o l s ,  thus  g r e a t l y  extenc.ing 
t h e  present knowledge of manned space f l i g h t  technology and o p e r a t i o m 1  
procedures.  As ope ra t iona l  p ro f i c i ency  inc reases  and flight techniqucs are  
developed,, Gernini w i l l  s imula te  s i t u a t i o n s  comparable t o  f u t u r e  space 
missions.  T h e  s imula t ion  of t h e  l u n a r  o r b i t  rendezvous of t he  cgol lo  lunar 
excursion mocliilc! w i th  t h e  conmand and se rv ice  modules i s  of p a r t i c u l a r  
importance:; however, Gemini w i l l  a l s o  provide data for o the r  missions such 
as rendezvous wi th  a space s t a t i o n  or in spec t ion  of unmanned s a t e l l i t e s .  
The rendezvous missions a re  def ined i n  d e t a i l  and planned t o  lead 
l o g i c a l l y  i n t o  the  next  mission without  dup l i ca t ion .  

The r e e n t r y  t r a j e c t o r y  i s  normally c o n t r o l l e d  by the  a s t r o n a u t s  by 
l i f t  fo rce  o r i e n t a t i o n .  In c o n t r a s t  t o  Mercury which could only rnake 3 
b a l l i s t i c  reer . t ry ,  Gemini can descend t o  a chosen recovery zone wi th in  an 
area of s e v e r a l  thousand square m i l e s .  In a d d i t i o n ,  t h e  p a r a g l i d e r ,  which 
may be introduced la ter  i n  the  program, allows the  f i n e  c o n t r o l  requir2.d f o r  
landing a t  a s p e c i f i c  p re se l ec t ed  land si te.  
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SUMEiARY OF IW33URCES REQUIREMENTS: --- 
196:) --- 1963 1964 

Spacecraf 1:. .................... $205,045,000 $252,30O,OOO $168,9OCi,OOO 
Launch ve1iic:Les. ............... 79,109,000 110,000,000 111,30C ,000 
Gemini support  ................. 3 , 936,000 21,500,000 28,20C ,000 

Total. c o s t s .  ................. $258,090,000 $383,800,000 $308,40C,OCO 

- 
-I_- 

BASIS OF --- FUND REQUIREMENTS : 

Spacecraf t  

1965 
-I-- 

1963 1964 

Spacecraf t .  .................... $205,045,000 $252,300,000 $lti8,903,000 

The two-man Gemini s p a c e c r a f t ,  which i s  t h e  successor  t o  Ne]-cury and 
draws heavily on proven dercury technology, r e f l e c t s  major advances i i  
s p a c e c r a f t  design. 
systems and man's u se fu lness  the re in .  
c m q l e x  and versati le spacecraft and w i l l  provide a t r a n s i t i o n  f rom Lie 
pioneering achievements of Hercury t o  t h e  luna r  program goa l s  of A p o l  lo. 

Plercury demonstrated the  f e a s i b i l i t y  of mannad sp.lce 
Gemini is  a f a r  more advanced, 

A high1:y r e f i n e d  and s o p h i s t i c a t e d  design i s  r equ i r ed  t o  conduct 
t he  missions s p e c i f i e d  f o r  Gemini. Gemini i s  l a r g e r  than Plercury 'and is  
divided i n t o  t h r e e  b a s i c  s e c t i o n s :  t h e  r e e n t r y ,  t he  r e t r o g r a d e  and t h e  
equipment ads? t e r  s e c t i o n s .  This arrangement provides  a l a r g e r  spi2cec:raf t 
f o r  t he  longer and more complex missions while  s t i l l  keeping the  reen1:ry 
s e c t i o n  rtz1a;:ively small. Modularized equipment i s  loca ted  i n  a series of 
equipment: bays around the  p re s su r i zed  cabin t o  provide f o r  a c c c s s i b i l j . t y  
during tes t in ; ;  ilnd checkout, thus minimizing launch delays.  hlaiiy acc<:ss 
doors and extcrrnal check p o i n t s  are  provided f o r  u se  by t h e  launch c r w  t o  
quickly l o c a t e  and service a f a u l t y  i t e m .  New subsystems have been i r . t ro -  
duced: f u e l  ceJLls t o  r e p l a c e  b a t t e r i e s ;  e j e c t i o n  seats; on-board s p a c e c r a f t  
propuls ion for rnanewering i n  space; and rendezvous r a d a r  and an i n e r t i a l  
guidance syst:em f o r  rendezvous w i t h  t h e  Agena. The i n e r t i a l  guidance 
system a l s o  pi:uvides alternate guidance c a p a b i l i t y  during launch i n  t h e  
event of fai1.1ire of t h e  Gemini Launch v e h i c l e ' s  primary guidance system. 

The G e m i . n i  s p a c e c r a f t  c o n t r a c t  w a s  awarded t o  t h e  McDonnell , l i r c r aE t  
Corporation in December 1961. Over 50 pe rcen t  of t h i s  c o n t r a c t  e f f o r t  i s  
placed wi th  subc.ontractors.  Major subsystems are being suppl ied b y  18 
subcontractors  in v a r i o u s  s p e c i a l i z e d  areas. There are a l s o  many o the r  
subcon t rac to r s ,  vendors and s u p p l i e r s  performing a d d i t i o n a l  work on t h e  
Gemini program. North American Aviat ion Corporation, as associate? con- 
t r a c t o r ,  i s  developing t h e  p a r a g l i d e r  f o r  l and  landing. 
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Approxirrately one- th i rd  of t he  t o t a l  Gemini program funding v i 1 1  be f o r  
product ion of d e l i v e r a b l e  hardware. Under the  McDonnell c o n t r a c t  m a  j 33: items 
being de l ive red  t o  the  Gemini program include:  (1) 12 f l i g h t  s p a c c c r i f t ;  
(2) 5 non-f lying " b o i l e r p l a t e "  s p a c e c r a f t  f o r  use  i n  development and q u a l i f i -  
c a t i o n  t e s t i n g  of subsystems; (3) 4 s t a t i c  a r t i c l e s ,  non-f lying,  spac2c ra f t  
used pr imtlr i ly  f o r  va r ious  s t r u c t u r a l ,  thermal and f l o t a t i o n  test:s; (A) a 
complete f l i g h t - q u a l i t y  spacec ra f t  f o r  s imulated space missions i n  an 
environmental chamber (P ro jec t  Orb i t ) ;  (5) an  e l e c t r i c a l  systems t e s t  u n i t  
( fo r  i n t e g r a t e d  t e s t i n g  of engineer ing models of e l e c t r i c a l  and elect i ronic  
equipment'); ( 6 )  a compa t ib i l i t y  test  u n i t ,  (a non-f lying spacec ra f t  configuredr 
so t h a t  f 2 i g h t - q u a l i f i e d  models of a l l  subsystems can be f u l l y  checked f o r  
ope ra t ion  and compa t ib i l i t y  wi th  the  ground equipment be fo re  the  a l l - sys tems 
test  f l i g h t ) ;  ( 7 )  2 mission s imula tors ;  (8) a docking t r a i n e r ;  ( S )  several  
systems t r a i n e r s ;  (10) 9 docking adap te r s ;  and (11) s p e c i a l i z e d  ground 
equipment , t e s t  hardware, and spares. 

A l l  of lilie non-f lying spacec ra f t  and r e l a t e d  u n i t s  w i l l  be delivcbred 
These were funded i n  f i s c a l  ycbars by  t he  end of t he  cu r ren t  f i s c a l  year .  

1963 and 1.96h. The f i r s t  f l i g h t  spacec ra f t  was de l ivered  t o  Kennedy $;pace 
Center  i n  October 1963; t he  second i s  scheduled f o r  d e l i v e r y  i n  the  L z i s t  
q u a r t e r  f i s c a l  year  1964. S i x  a d d i t i o n a l  s p a c e c r a f t ,  now i n  manufacttiring 
and assembly, w i l l  be de l ive red  i n  f i s c a l  year  1965 and cons t ruc t ion  clf t he  
remaining four  will be s t a r t e d  during t h a t  year .  The major po r t ion  of t he  
f i s c a l  year  3.065 funding w i l l  be f o r  t he  product ion,  t e s t i n g ,  and liaurch 
of t he  spacec.raft and i t s  components. 

The Mercury program t e s t i n g  requirements d i c t a t e d  that each compc'nent , 
subassembl.y, assembly, subsystem and system, be c a r e f u l l y  and ex tens ive ly  
t e s t e d  t o  assiire a f l igh t -wor thy  spacec ra f t .  The requirements  f o r  r e l i a b i l -  
i t y  and p~!rfc~i:m~ince d i c t a t e d  by the  Gemini missions a r e  even more stringent:  
and the  t e s t i n g  program has been increased  accordingly.  Whenever p o s s i b l e ,  
t e s t s  a r e  performed under a c t u a l  environmental and opera t ing  condit:ions. 
Components ant1 subsystems undergo exhaus t ive  development t e s t i n g  to  c e r t i f y  
t h a t  t h e  des ign  requirements have been f u l l y  m e t  under a l l  a n t i c i p a t e d  
condi t ions  (Cpial.ification Tes t s ) .  Vendor procured product ion components 
must pass  a pre-de l ivery  acceptance test be fo re  shipment t o  FIcDonie.11. 
Every componcrtt undergoes a p r e - i n s t a l l a t i o n  acceptance test a t  McDonnell 
t o  r e - v e r i f y  requi red  q u a l i t y  s tandards .  

To assuri: s p a c e c r a f t  f l i g h t  r ead iness ,  approximately 176 worlcing days 
(two s h i f t s )  a r e  spent  i n  sys t ema t i ca l ly  t e s t i n g  and v e r i f y i n g  t h e  space- 
c r a f t  and i t s  many subsystems a f t e r  completion of manufacturing. This  
inc ludes  93 working days of t e s t i n g  a t  McDonnell to  in su re  t h a t  tile spsce-  
c r a f t  components and subsystems are compatible and perform as i n s t a l l e d  i n  
the  spacec ra f t .  Included i n  these  s p a c e c r a f t  tests are s e v e r a l  s imulated 
f l i g h t s ,  inc luding  one i n  an  a l t i t u d e  chamber wi th  a n  a s t r o n a u t ,  i:o i n su re  
t h a t  procedures and equipment a r e  f l i g h t  ready. A t  Kennedy Space Center 
an  a d d i t i o n a l  56 working days of t e s t i n g  i s  performed t o  in su re  i n t e g r a t e d  
opera t ion  of the  s p a c e c r a f t  and the  checkout and launch ins t rumenla t ion .  
A t  the  launch complex, t he  s p a c e c r a f t  and launch v e h i c l e  a r e  mated and 
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t e s t ed  t o  in:;iircc t h e i r  compat ibi l i ty .  
f l i g h t  phase Ls performed a s  a f i n a l  check f o r  f l i g h t  readiness.  
tests r equ i r e  approximately 27 working days. 

A simulated countdown and boost 
The,;e 

During fiscal year 1964, the major por t ion  of the development te: t i n g ,  
as w e l l  as; the q u a l i f i c a t i o n  t e s t i n g  of a l l  subsystems of the  spacecraf t  
w i l l  be complleted and spacecraf t  #l and 12 w i l l  be c e r t i f i e d  as f l i g h t  
ready. 
Spacecraft  system tests a t  McDonnell and the three  months of t e s t i n g  a f t e r  
de l ivery  to Kennedy Space Center i n  preparat ion f o r  f l i g h t .  

In f i s c a l  year 1965, four spacecraf t  w i l l  undergo the  four months 

Launch Vehicles 

1965 --- 1963 1964 

Gemini ...................... $63,709,000 $76,900,000 $66,90C,OOO 
Atlas.. ...................... ..-- 6,300,000 1 9  , 5OO,OOO 
Agena.. ...................... 15,400,000 26,800,000 - 24,900,000 

Total  cos1:s. . ...... ....... $111 300 000 -A& 
The G e m k i i  Launch Vehicle  is a Ti tan  11 ICBM booster modifie'd for  

g rea t e r  re l iah i3 . i ty  and as t ronaut  safety.  These modifications "man-ra te" 
the Ti tan  I1 ctncl include: 
systems f o r  g rea t e r  r e l i a b i l i t y ;  a malfunction de tec t ion  system t o  warn 
the  astronautr:  of launch veh ic l e  f a i l u r e s  requi r ing  abor t ;  replacement of 
the  Ti tan  11 j .nartia1 guidance system by the  r a d i o  guidance system used 
successfu l ly  i n  Mercury; and removal of items usefu l  only t o  the 'Ti.tan I1 
ICBM. These oioclif i ca t ions  n e c e s s i t a t e  an extensive test program. Compon- 
en t s  used i n  t:he Gemini launch veh ic l e  are subjected t o  more seve:ce. t e s t  
conditions than those of the  Ti tan  11 (ICBM) s ince  manned f l i g h t  requi res  
a higher safet:y standard. In  most cases ,  t h i s  r equ i r e s  re-qualification 
tests of Ti ta r t  1.1 components and systems. A l l  Gemini-peculiar components 
and systems w i l l  complete the  f u l l  developmental and qua l i f i ca t ions  tests 
by March 1964, 

redundant e l e c t r i c a l  power and f l i g h t  'control 

NASA is prctcuring f i f t e e n  Gemini Launch Vehicles through the A i r  Force 
Space Systems Disdsion. The A i r  Force has implemented t h i s  procurement 
program under f i v e  major cont rac ts :  Martin-Marietta f o r  the Launch Vehicle, 
Aerojet  f o r  t he  engines; General E l e c t r i c  f o r  the  guidance system;, Burcoughs 
f o r  the computer; and Aerospace Corporation f o r  technical  assistarice.  

The launch veh ic l e s  are subjected t o  the same type of comprehenskre 
t e s t i n g  a f t e r  manufacturing as the  spacecraf t .  Pr ior  t o  de l ivery  t o  t i e  
launching s i t e ,  func t iona l  system tests are conducted a t  Martin-Marietta 
i n  Baltimore cn a l l  systems w i t h  the  complete veh ic l e  i n s t a l l e d  in the  
v e r t i c a l  test  f a c i l i t y  with the s a m e  type of ground equipment used a t  the 
launch si te.  A l l  systems are thoroughly t e s t ed  except f o r  a c t u a l  engi ie  
f i r i n g .  T h i s  provides tes t  procedure experience, comparabili ty of t e s t  
da ta  and a n  opportunity t o  uncuver problems ear ly .  The f i r s t  G e m h i  Launch 
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Vehicle w a s  t e s t ed  f o r  f i v e  months i n  the  v e r t i c a l  t es t  f a c i l i t y  p r i o r  t o  
de l ivery  t o  :Kennedy Space Center i n  October 1963. 

Subsequent t o  de l ive ry  t o  Kennedy Space Center, the  Gemini Launch Vehicles 
undergo comprehensive t e s t i n g  a t  Launch Complex 19, ( t h i s  complex has been 
modified f o r  the Gemini mission) t o  e s t a b l i s h  compat ib i l i ty  and t o  v e r i f y  
f l i g h t  readiness.  
with the  launch complex ground equipment and a static f i r i n g  of t h e  f i r s t  
and second SI~iXg~~ engines. Following these  tests,  t h e  spacecraf t  is ms. t ed  
with the  1.au1ich veh ic l e  and complete space veh ic l e  tests are conductec in 
prepara t ion  f o r  launch. The test  period f o r  t h e  f i r s t  Gemini Launch \'chicle, 
including the  i n i t i a l  check-out of Launch Complex 19, i s  approximate11 113 
working days ,, 

This includes t h e  complete systems check-out of the! veh ic l e  

During f:tscal year 1965, four  launch veh ic l e s  w i l l  be delivered. Each 
of these  veh ic l e s  w i l l  undergo 55 working days of systems test  i n  t h e  
v e r t i c a l  test:  f a c i l i t y  p r i o r  t o  de l ivery ,  followed by approximately 60 
working days of t e s t i n g  and check-out a t  the  Kennedy Space Center. 

The C;ernl.rti Launch Vehicle development is  benef i t ing  from the  A i r  Force's 
Over 20 T i t an  I1 launchings by the  A i r  Force hiwe provided Titan X I  prog,rani. 

va luable  launch operations experience and f l i g h t  test  da t a  d i r e c t l y  applica- 
b l e  t o  the  Geniirri Launch Vehicle. The Gemini Launch Vehicle malfunction 
de tec t ion  syst.mi is being t e s t e d  on 6 A i r  Force T i t an  I1 f l i g h t s .  
problems i n  the  Ti tan  I1 have been encountered pr imar i ly  with the  rocket 
engines which a r e  of concern t o  the Gemini Launch Vehicle development. 
The A i r  Force has undertaken an  improvement program. 
from t h a t  program are being incorporated i n t o  t h e  Gemini Launch Vehicle. 
For example, (as of December 1963) the  surge chamber f i x  f o r  a loxigitulinal 
o s c i l l a t i o n  h a s  been t e s t ed  on 2 Ti tan  I1 launches. The f i x  w i l l  be i i s t a l l e d  
on Gemini Launch Vehicle #lo 

Some 

Design improvements 

I n  f i s c a l  year 1965, e f f o r t  w i l l  be l a r g e l y  r e l a t e d  t o  launch v e h i c l e  
production, t e s t i n g  and launch support. 
ment w a s  developed j o i n t l y  by NASA and the  A i r  Force through d e t a i l e d  
ana lys i s  OE experience with the  T i t an  I1 program, the  launch vehic:le contrac- 
t o r s ,  Mercury experience, and the  s p e c i f i c  work programed f o r  the  budget 
year. The funding requirement takes i n t o  account such f a c t o r s  as the  
extensive q u a l i t y  con t ro l  and test  e f f o r t  requi red  t o  a s su re  man-rating 
standards. 

The f i s c a l  year 1965 funcling require- 

ATLAS/AGENA 

The ctnnp:lete Gemini t a r g e t  veh ic l e  and launching system c o n s i s t s  of 
a modified Agma D and the  Atlas standard launch vehicle. 
t a r g e t  Vehicle Systems are being procured through A i r  Force Space Systems 
Div is ion . 

Eight Atlasi'Agena 

A t l a s  - The Atlas standard launch vehic le  is being developed by the  
A i r  Force t o  nch:Leve g rea t e r  r e l i a b i l i t y  during countdown and f l i g h t .  
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The experiencx gained from Over one hundred A t l a s  launchings has been used 
as a b a s i s  f o r  the  improvement program. NASA is con t r ibu t ing  t o  t h e  
development c:osl:s of t h i s  program. The f i r s t  Gemini A t l a s  is scheduled f o r  
de l ive ry  i n  the second qua r t e r  of f i s c a l  year  1965. The second will be 
de l ivered  i n  the  f i r s t  qua r t e r  of f i s c a l  year  1966. Four more Gemini Atlas 
v e h i c l e s  will be i n  f a b r i c a t i o n  by t h e  end of f i s c a l  year 1965. The f i s c a l  
year  1965 funding requirement f o r  the  Gemini A t l a s  is pr imar i ly  f o r  t h e  
f a b r i c a t i o n  mid t e s t i n g  of these  v e h i c l e s  and includes a propor t iona te  
share  of the s tandard launch v e h i c l e  development and t e s t i n g  cos t .  

Agena. - The modif icat ions t o  t h e  b a s i c  Agena D to make it  a (Gemin i  
t a r g e t  vehic le  F'rovide: (1) a d d i t i o n a l  m a n e w e r a b i l i t y  i n  o r b i t ;  (2) 
command and comiunications compatible with the  Gemini spacec ra f t  ;and t h e  
ground s t a t i m  network; and (3) a docking mechanism. These modi f ica t ions ,  
t o  be accomplished by the  Lockheed Missiles and Space Division,cOilsist of 
changes t o  t h e  e l e c t r i c a l  power supply, te lemetry,  spacec ra f t  cmnand 
recorder  and 6ecoder subsystems and major modif icat ions t o  the  propuls ion 
system. The main engine is being given a mul t ip l e  restart capabi : l i ty  so 
that i t  may be s t a r t e d  as many as f i v e  times in o r b i t  f o r  rendezvous and 
post-rendezvous maneuvers. 
added t o  provide small v e l o c i t y  changes and p rope l l an t  o r i e n t a t i o n  f o r  main 
engine start.  The docking c a p a b i l i t y  is achieved by adding t o  the  Agena an 
adapter ,  b u i l t  by McDonnel1, and p r w i d e d  as government furn ished  equii?ment 
t o  Lockheed. 

A secondary propuls ion system i s  a l s o  be ins  

The Gemini t a r g e t  veh ic l e  modif icat ions make it f a r  d i f f e r e n t  froin 
t h e  Agenas used i n  o ther  NASA programs o r  by the  A i r  Force. It is a 
v e r s a t i l e ,  o r 'b i t ing  space v e h i c l e ,  as w e l l  as a powerful second s t age  l>ooster ,  
t h a t  requires man-rating of t he  f l i g h t  article. 
i f i c a t i o n  t e s t i n g  requi red  i s  correspondingly severe.  

The development and qual= 

F i s c a l  ylear 1964 is devoted t o  heavy e f f o r t  i n  t e s t i n g .  The engines 
w i l l  undergo €our months of combined systems hot  f i r i n g  a t  Lockheed 
Sunnyvale. 
test  for four months a t  B e l l  A i r c r a f t .  Two months of s t r u c t u r a l  t . es t s  
w i l l  be conclude'd i n  January 1964. Qua l i f i ca t ion  tests w i l l  be ccnnp1ei:ed 
on the  command and con t ro l  system, t h e  guidance and f l . igh t  c o n t m l  units, 
and the  pu:lse code modulation te lemetry system. 

The engines a l s o  w i l l  be subjec ted  t o  a prel iminary f l i g h t  r a t i n g  

Systems t e s t i n g  of the  f i r s t  f l i g h t  v e h i c l e  w i l l  be conducted i n  
f i s c a l  year  19155. 
frequency in t e r f e rence  tests. S ta t ic  f i r i n g  tests of the  assembled v e h i c l e  
w i l l  be conducted a t  the  Santa Cruz T e s t  Base i n  October and NoverPlber 1.964. 
The f i r s t  f l i g h t  a r t i c l e  w i l l  then be shipped t o  the  Kennedy Space Center 
f o r  prelaunch test and check-out i n  mid f i s c a l  year  1965. 
F i s c a l  Year l!hj5, four  Gemini t a r g e t  veh ic l e s  will be i n  va r ious  stager:  of 
production and t e s t .  

In tegra ted  systems t e s t i n g  w i l l  be followed by r a d i o  

By the  end of 
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Gemini Support 

1965 -- 1963 1964 

Gemini S U ~ ~ O ~ C  t . . . . . . . . . . . . . . . . $3 936,000 $21,500,000 $28,~!00,000 

Gemini rrupport includes funds f o r  t h e  conduct of pe ra t ions  and f o r  
support ing dlmelopment. Operations encompasses the  a reas  of f l i g h t  2nd crew 
opera t ions  whi le  support ing development inc ludes  those  a c t i v i t i e s  d i r e c t l y  
support ing islie Gemini Program, but  no t  contained wi th in  the  s p a c e c r a f t ,  
launch vehic ' le  o r  t a r g e t  v e h i c l e  c o n t r a c t s  . 

Operat ions  

The budget f o r  Gemini Operations is d iv ided  i n t o  F l i g h t  Operaticins and 
C r e w  Oper:atlc>ns. 

F l i g h t  Operations inc ludes  t h e  planning,  support ,  and a c t u a l  f l j g h t  test: 
of manned spiice systems from l i f t - o f f  t o  recovery. 
areas are included: F l i g h t  Control and 1Iission Planning; Recovery; and T e s t  
and Evaluation,,  

Three main func t jona l  

Recovery funds i n  f i s c a l  year  1965 w i l l  support  t h e  Department clf 
Defense xeccnrery fo rces  and Weather Bureau services requ i r ed  f o r  four Gemini 
f l i g h t s .  Thtm: services inc lude  deployment of sh ips ,  a i r c r a f t  and rescue  
personnel.; a:Lrl.ifting of medical and communications equipment; pravidling a 
capabi1it:y of spacec ra f t  l o c a t i o n  i n  t h e  event  of contingency landing,s; and 
worldwide weather information coverage. Funds are requi red  f o r  procurement 
and maint.emrnca of retrieval and l o c a t i o n  equipment i ssued  t o  Department of 
Defense reccnrery forces .  Addi t iona l  funds are included i n  f i s c a l  year  1965 
f o r  t h e  c.ompl.ei:ion of t h e  test and eva lua t ion  of t h i s  retrieval and e l e c t r o n i c  
l o c a t i o n  equilpment . 

A t y p i c d  Gemini r e c w e r y  f o r c e  inc ludes  approximately 18 s h i p s ,  and 
100 a i r c r a f t :  arid is  comparable t o  t h e  number used f o r  a Mercury mission. 
modi f ica t ion  i n  recovery f o r c e  employment concept has permi t ted  the  u s e  of 
a comparable: f o r c e  s i z e  even though Gemini mission complexity has increased. 

A 

Four Gemini f l i g h t s  w i l l  r equ i r e  funds f o r  f l i g h t  con t ro l  in f i s c a l  
year 1965. These funds w i l l  be used f o r :  cont inua t ion  of t he  con t r ac to r  
support  perscinnel requi red  f o r  f l i g h t  monitoring and remote s i t e  ope ra t ion ;  
f l i g h t  c o n t r o l l e r  t r a i n i n g ;  purchase of a u x i l i a r y  equipment f o r  El ight  
c o n t r o l l e r s  ; arid development of f l i g h t  c o n t r o l  procedures.  

F i s c a l  yeam 1965 funds f o r  miss ion  planning w i l l  cont inue t h e  developmen 
of real t i m e  c c q u t e r  programs r equ i r ed  f o r  each mission,  boos te r  c losed  
loop guidance equat ions and the  h ighly  s o p h i s t i c a t e d  mathematica'l techniques 
requi red  fo r  t r a j e c t o r y  programs and mission a n a l y s i s  begun i n  f i s c a l  year  
1964. 



F i s c a l  year  1965 funding f o r  C r e w  Operations includes those monies 
necessary t o  conduct t he  requi red  space crew t r a in ing .  This funding w i l l  
pay f o r  the  opera t ion  and modi f ica t ion  of t he  var ious  t r a i n i n g  and s imula t ion  
devices ,  such as the  Gemini Mission Simulator,  the  P a r t  Task Tra ine r ,  and 
the  Docking Tra iner  a s  w e l l  as f o r  academic, a c c e l e r a t i o n  and s i i rv ivs l  
t r a in ing .  
and placed l n t o  operat ion.  

In  add i t ion ,  a Launch Vehicle Abort Simulator w i l l  be purchased 

Supporting Development 

Supporting Development c o n s i s t s  of e s s e n t i a l  a c t i v i t i e s  used i n  con- 
junc t ion  wi th  the spacec ra f t  o r  launch and t a r g e t  v e h i c l e  con t r ac t s  and is  
conducted under sepa ra t e  c o n t r a c t  or  in-house a t  the  va r ious  W ; A  f i e l d  
centers .  IF. f i s c a l  year 1965, t h e  major po r t ion  of p i l o t  support  systems 
and componer.ts w i l l  be del ivered.  This i s  comprised of p re s su re  s u i t s ;  
food and waste management systems; va r ious  bio- instrumentat ion devices ,  
including electrocardiogram instruments ,  o r a l  temperature devices ,  inpedance 
pneumographs, blood pressure  devices  and bio-medical recorders .  The f i s c a l  
year  1965 funding w i l l  a l s o  support  development of e x t r a  vehicul-ar equip- 
ment. Reimbursement t o  the  Department of Defense f o r  support  i s  a l m  i n  the  
f i s c a l  year 1965 estimates. These support  a c t i v i t i e s  c o n s i s t  of sucn i t e m s  
a s  a i r c r a f t  and f a c i l i t i e s  f o r  t h e  parachute  and pa rag l ide r  development 
program and f a c i l i t i e s  f o r  conducting e j e c t i o n  seat s l e d  tests. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

OFFICE OF MA$.J!E:D SPACE FLIGHT --- APOLLO P 'ROGRAM 

PROGRAM OlBJECTIVES AND JUSTIFICATION : 

The u l t ima te  o b j e c t i v e  of  t h e  manned space f l i g h t  program i s  t o  provide 
t h e  capab8ilit:y f o r  a broad program of  explora t ion  which w i l l  achieve and 
maintain a p o s i t i o n  o f  space leadersh ip  f o r  t h e  United S t a t e s .  A s p e c i f i c  
goal  i n  acqu i r ing  t h i s  c a p a b i l i t y  i s  t h e  landing o f  men on t h e  Hoon and re -  
t u rn ing  t.hem s a f e l y  t o  Ear th ;  t h i s  goa l  w i l l  be  r e a l i z e d  through t h e  Apollo 
program. 

The oveisa:Ll program requ i r e s  t h r e e  f l i g h t  phases:  (1) unman,ned s u b o r b i t a l  
and f(arth-oi:l)ir:al f l i g h t s ;  (2) manned E a r t h - o r b i t a l ,  long-duratilDri f l i g h t s  
and Earth-orbi!:al rendezvous f l i g h t s ;  (3) manned lunar  f l i g h t s .  

Unmanned s u b o r b i t a l  f l i g h t s  w i l l  q u a l i f y  t h e  spacec ra f t  abo r t  propulsion 
landing E;ySt:la:j, and t e s t  t h e  lunar  excursion module (LEM) propuls ior  systems'. 
Unmanned E a r t h - o r b i t a l  f l i g h t s  of  t h e  command module and s e r v i c e  mod1 l e s  and 
t h e  LEM w i l t  q u a l i f y  spacec ra f t  systems and s t r u c t u r e  i n  t h e  a c t u a l  space 
environment, Manned E a r t h - o r b i t a l  f l i g h t s  and LEM rendezvous f l i g h t s  w i l l  
follow t h e  inmanned spacec ra f t  q u a l i f i c a t i o n  phase o f  t h e  program. 
manned long- durat ion missions w i l l  v e r i f y  t h e  system endurance capabj l i t i e s  
and w i l l  develop ope ra t iona l  techniques e s sen t i a  1 f o r  t h e  conduct of lunar  
missions.  lien~clezvous miss ions ,  u t i l i z i n g  t h e  command and s e r v i c e  motlules 
and t h e  ILEM t o  s imula te  t h e  lunar  o r b i t  rendezvous phase of  t h e  lunar  mission,  
w i l l  extend t h e  experience gained i n  t h e  Gemini program and f l i g h t  q u a l i f y  
t h e  systems f o r  t h e  lunar  mission.  

The 

Lunar missions may inc lude  manned circumlunar and lunar-orkl i ta l  f l i g h t s  
t o  develop ope ra t iona l  techniques i n  t h e  lunar  environment and t o  cotiduct 
s c i e n t i f i c  experiments i n  t h e  c i s l u n a r  space. Lunar landing mission:; w i l l  
be made t o  explore  t h e  Moon's s u r f a c e  and t o  conduct s c i e n t i f i c  expe.:iments. 

Funds requested i n  f i s c a l  year  1965 f o r  t h e  Apollo program w i l l  i n i t i a t e  
t h e  de l ivery  of  spacec ra f t  and launch veh ic l e s  i n  support  of t h e  ' 'a1 L-up" 
concept 'of f l i g h t  t e s t i n g .  This  concept emphasizes t h e  f l i g h t  tes t i s ig  of  
t he  f l i g h t  he ight  s t r u c t u r e s  c o n s i s t i n g  o f  t h e  complete spacec ra f t  a id launch 
veh ic l e  systems t h a t  w i l l  dup l i ca t e  subsequent equipment to  be used €or  lunar- 
missions.  The Apollo program presented  i n  t h i s  j u s t i f i c a t i o n  for f i s c a l  year  
1965 i s  based on t h e  assumption t h a t  t h e  funds rece ived  i n  f i s c a l  yegr 1964 
w i l l  include a supplemental appropr i a t ion  o f  $141 m i l l i o n .  
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SUMMARY OF RESOURCES REQUIREEiENTS : 

1964 
P ro~ iec t :  1963 1964 Supplemental 11965 

Spacecraf t . .  . . . , $363,962,000 
H-1 Engine. ..,.. 6,260,000 
RL-10 Engine.... 29,645,000 
F-1 Engine...... 53,703,000 
5-2 Engine.. .... 46,769,000 
Sa turn  I........ 256,887,000 
Saturn IB....... 21,271,000 
Saturn V........ 343,442,000 
Apollo support.. . 62.026.000 

$870,900,000 
11,100,000 
20,000,000 
62,300,000 
56,600,000 

204,200,000 
149,900,000 
689,600,000 
179.300.000 

$3 1,000,000 
o-- 

$945,800,000 
9,800,000 

17,900,000 
64,100,000 
61,600,000 

120,600,000 
260,100,000 
988,400,000 -- 209,200.000 

To ta l  costs.. .  $1,183.965.000 $2,243.900.000 $141.000.000 & 2 ~ , , 5 0 0 . 0 0 0 ,  

BASIS OF FUbD REQUIREMENTS: 

Spa c ec r a  f t 

1964 
1963 1964 SUPP lementa 1 1965 

Command and 
s e r v i c e  moclu 1 e s  $269,450,000 $5 08,300 000 $19,000,000 $520,500,000 

Lunar excursion 
module.. . . . . . . . 13,000,000 144,500,000 12,000,000 189,900,000 

Guidance ancl 
naviga t ion . .  . . . 31,846,000 91 500,000 --- 83,800,000 

Ins  trumenta t i c m  
and s c i e n t i f i c  

7,500,000 

support . . . . . . . .  47,286,000 121,000,000 - - -  -- 144,100,000 

equipment..... . 2,380,000 5,600,OO.O - - -  
Spacecraf t  

31,000,000 $945,800,000 Tota 1 cos t .s . .  . $363,962,000 $870,900,000 __ $ -- 
--- Command and Serv ice  Modules. I n  December 1961, t h e  Space ,and Information 

Systems Division of t h e  North American Aviat ion Corporation (NA.4) was s e l e c t e d  
a s  p r ime  c c n t r a c t o r  t o  design,  develop, and f a b r i c a t e  t h e  command and servicle 
modules of t h e  Apollo spacec ra f t .  I n  a d d i t i o n ,  NAA was 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 i o n  of t h e  spacec ra f t  - launch veh ic l e  adap te 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-furnished equipment 
i n t o  t h e  s p a c e c r a f t ,  assembly and t e s t  of  t h e  s p a c e c r a f t ,  and support  of 
spacec ra f t  p repara t ion  f o r  f l i g h t  t e s t s .  

During; f i s c a l  year 1964, development hardware f o r  command end s e r v i c e  

A l l  major command and  s e r v i c e  module subsystem c o n t r a c t s  b i l l  be 
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I n  t h e  ground and f l i g h t  t e s t i n g  program both developmental and produc- 
t i o n  f l igh t -conEigura t ion  spacec ra f t  w i l l  be  used. During f i s c a l  year  1964, 
3 developmenlxl spacec ra f t  w i l l  b e  de l ive red  f o r  t h e  ground tes t  program, 
which i n c h d e s  s t a t i c ,  dynamic and thermal s t r u c t u r a l  t es t s ,  and o p e r s t i o n a l  
and environme.ata1 t e s t i n g  o f  the spacec ra f t  wi th  a l l  i t s  subsystems i r i s t a l l ed ,  

Ground t e s t i n g  w i l l  cont inue  on 6 developmental s p a c e c r a f t ,  de l i i r e red  
i n  p r i o r  yea;rs, t o  improve t h e  water recovery and handl ing c a p a b i l i t i e s ;  t o  
develop t h e  1kr th- landing  impact a t t e n u a t i o n  provis ions ;  t o  improve t h e  r e l i a -  
b i l i t y  of  t h e  parachute  recovery system; and t o  v e r i f y  t h e  dynamic s t i l b i l i t y  
of t h e  cormand and s e r v i c e  module wi th  a pro to type  Saturn I launch vel l ic le .  

During Eiscal  year  1964, 3 developmental spacec ra f t  w i l l  be  de l i \ ' e red  
t o  t h e  White Sands Miss i l e  Range and 3 t o  Kennedy Space Center f o r  f l i  ght  
t es t s .  F l i g h t  t es t  a c t i v i t y  a t  t h e  White Sands Missile Range (WSMR) w i l l  
use  pad abor t  and L i t t l e  Joe  I1 launch f a c i l i t i e s .  One of t h e s e  s p a c t x r a f t  
was used t o  success fu l ly  t e s t  t h e  launch escape system and Earth- landing 
system i n  August 1963. Another of  t h e  developmental spacec ra f t  de l iv txed  
t o  WSMR w i l l  b e  used with a L i t t l e  Joe  I1 launch v e h i c l e  i n  a high dyxtamic- 
p re s su re  abor t  test. The t h i r d  developmental spacec ra f t  w i l l  be  used f o r  
h i g h - a l t i t u d e  a b o r t t e s t s  on a L i t t l e  Joe  11. Two o f  t h e  developmenta:. space- 
c r a f t ,  de.l ivared t o  Kennedy Space Center ,  w i l l  be  used f o r  launch env:.ron- 
mental  t e s t s  on t h e  Sa turn  I (SA-6 and SA-7) .  
with a mic:rooicnteoroid experiment w i l l  be t h e  payload f o r  t he  SA-9, Saturn I 
f l i g h t .  

The t h i r d  spacec ra f t  ccmbined 

A t  t h e  c l o s e  of f i s c a l  year  1964, 3 a d d i t i o n a l  developmental and 10 
product ion spacec ra f t  w i l l  b e  i n  va r ious  s t a g e s  of  manufacture. 

I n  f isc ,31 year 1965, t h e  ma jo r i ty  o f  t e s t i n g  on developmenta 1 spzicecraft 
w i l l  be  completed, and manufacture and q u a l i f i c a t i o n  t e s t i n g  of  product ion 
f l ight-confi :gurat ion spacec ra f t  w i l l  be  underway. A l l  major subsysteris f o r  
t h e  command and s e r v i c e  modules w i l l  be  i n  t h e  f i n a l  s t a g e s  of  r e l i a b : . l i t y  
and qua li f i ca  t ion  t e s t i n g  . 

The ground t e s t  program w i l l  be  implemented i n  f i s c a l  year  1965 wi th  
the  de l ive ry  Df 6 product ion spacec ra f t  f o r  propuls ion system t e s t s ,  v ib ra t ion  
and acous t i c s  t e s t s ,  environmental proof t es t s ,  complete s t a t i c  s t r u c t u r a l  
t es t s ,  thermisl tests on s t r u c t u r e s ,  and a v e r i f i c a t i o n  of the water impact 
and f lotaitioin c a p a b i l i t i e s  der ived from previous developmental t e s t s .  

During f i s c a l  year  1965, 3 developmental spacec ra f t  f o r  f l i g h t  t e s t s  
w i l l  be  de l ivered .  One spacec ra f t  w i l l  b e  f l i g h t - t e s t e d  a t  Kennedy Space 
Center c a r r y i n g  micrometeoroid and s c i e n t i f i c  experiments. A high-a1t:itude 
abor t  t e s t  w i l l  be  conducted a t  White Sands Missile Range wi th  th le  second 
spacec ra f t .  The t h i r d  spacec ra f t  w i l l  be  de l ive red  t o  Kennedy Space Center 
f o r  s t r u c t u r a l  q u a l i f i c a t i o n  tests. I n  f i s c a l  year  1965, 4 productioii space- 
c r a f t  f o r  f l i g h t  t e s t  w i l l  b e  completed. Two of  t h e s e  spacecraf t  w i l l  be  
de l ive red  t o  White Sands Missile Range t o  q u a l i f y  t h e  c r i t i c a l  launch escape 
system. The o t h e r  two product ion spacec ra f t  w i l l  be  de l ive red  t o  Kennedy 
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Space Center flor launch on Saturn I B .  These f l i g h t s  w i l l  i n i t i a t e  t h e  " a l l -  
up'' t es t  concept. 
w i l l  b e  i n  va r ious  s t a g e s  of  cons t ruc t ion .  Each of  t h e s e  s p a c e c r a f t  w i l l  be 
equipped f o r  "all-up" systems tests.  

A t  t h e  end of  f i s c a l  year  1965, 12 production spacec ra f t  

Lunar Excursion Module. The lunar  excursion module (LEM) has been under 
development by t h e  Grunrman A i r c r a f t  Engineering Corporation. This c o n t r a c t ,  
l e t  in-Decanber 1962, i s  managed by t h e  Manned Spacecraf t  Center.  
w i l l  have t h e  c a p a b i l i t y  of s e p a r a t i n g  from t h e  comand and serkdce modules 
and performing lunar  descent ,  landing,  a scen t  , and rendezvous and docking 
with t h e  mother spacec ra f t  which w i l l  remain i n  lunar  o r b i t .  

Tlie LEM 

During f i s c a l  year  1964, p re l imina rv  design of t h e  lunar  excursion module 
w i l l  be completed and t h e  d e t a i l e d  design and development e f f o r t  w i l l  be under 
way. Gruumuln vi11 complete c o n t r a c t i n g  f o r  a l l  major subsystems and w i l l  begin 
t h e  f a b r i c a t i o n  of  4 ground test  LEMs and one f l i g h t  test  LEN. I n  f i s c a l  yetnr 
1964, t h e  f i r s t  mockup was  d e l i v e r e d  and manufacturing w a s  i n i t i a t e d  on 4 otlnei. 
mockups. 
c o n t r i b u t e  uniquely t o  t h e  development of  t h e  LEM. 
have been made on s c a l e  models. I n  a d d i t i o n ,  4 LEM test  models were f a b r i c a t e d  
t o  determine crew mobi l i t y ,  t o  conduct thermal and antenna r a d i a t i o n  tes t s ,  
and t o  s tudy t ' he  i n t e r f a c e  between t h e  descent  and a s c e n t  s t a g e .  Foi- propul-n 
s i o n  system t e s t s ,  fou r t een  t e s t  r i g s  were manufactured f o r  developmmt testa 
a t  Rocketdyne, B e l l  Aerospace Systems, Space Technology L a b o r a t o r i e s ,  t h e  
Arnold Engineering Development Center,  and t h e  White Sands M i s s i l e  Riinge. 

These mockups, used e x t e n s i v e l y  f o r  design and o p e r a t i o n a l  s t u d i e s ,  
T e s t s  of  landing s t a b i l i t y  

By t h e  end of f i sca .1  year 1965, ground based q u a l i f i c a t i o n  test: ;  of t h e  
a scen t  engine w i l l  be complete, and q u a l i f i c a t i o n  t e s t i n g  of  the desc:ent 
engine ai: A:cnold Engineering Development Center and t h e  c o n t r a c t o r  Is p l a n t  
w i l l  be ;tpp:coximately 80 percent  complete. 
t h e  mockup iand tes t  models, w i l l  be  90 percent  complete. 

The LEM ground tes t  programs, on 

I n  f i s c 3 1  year 1965, 3 lunar excursion module a r t i c l e s  w i l l  be del ivered 
f o r  u se  i n  :subsystems i n t e g r a t i o n  tests,  s t r u c t u r a l  tes ts ,  and dLynam:.c t es t s ,  
Fabr i ca t ion  vi11 be complete on t h e  f i r s t  LEM t o  be used f o r  an unmanned pro- 
puls ion development f l i g h t .  
w i l l  be i n  m3nufacture i n  f i s c a l  year  1965 and de l ive red  i n  f i s c a l  year  1966, 
I n  fisca.1 year 1965 Grumnan w i l l  i n i t i a t e  t h e  system i n t e g r a t i o n  tesi .  program 
with LEM t e s t  a r t i c l e  No. 1. Vibrat ion t e s t i n g  on t h e  Saturn V v e h i c l e  w i l l  
be under way a t  t h e  Marshall  Space F l i g h t  Center with LEM t e s t  a r t i c  .e No. 2 
and dynamic m d  s t a t i c  t e s t s  w i l l  be i n  process  a t  Grumman on LEN tesit 
a r t i c l e  No. 3 .  

Four LEM's f o r  propuls ion development f : . ights 

Guidanceand NaViRatiOn. The func t ions  of t h e  Apollo guidamce rind 
nav iga t ion  s y s t e m  are t o  determine t h e  p o s i t i o n ,  v e l o c i t y ,  and t r a j e c t o r y  of  
t h e  s p a c e c r a f t  and t o  c o n t r o l  t h e  s p a c e c r a f t ' s  engines and r e e n t r y  l i f t  f o r  
t h e  p r e c i s e  maneuvers necessary during a l l  phases of  t h e  f l i g h t  development 
e f f o r t  and Einal ly  f o r  t h e  f l i g h t  t o  t h e  Moon and Ea r th  r e t u r n .  
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The con t r ac to r  team s e l e c t e d  t o  provide t h e  Apollo guidance and naviga- 
t i o n  s y s t e m ,  under t h e  d i r e c t i o n  of t h e  Manned Spacecraf t  Center ,  i s :  

Tlne Instrumentat ion Laboratory o f  t h e  Massachusetts 
I n s t i t u t e  o f  Technology - develop t h e  system, f a b r i c a t e  
i n i t i a l  p ro to types  , and provide t e c h n i c a l  a s s i s t a n c e  t o  
NASA i n  t h e  d i r e c t i o n  of  t h e  i n d u s t r i a l  manufacturers 
of  product ion systems. 

The .AC Spark Plug Divis ion o f  General Motors Corporat ion,  
o f  Milwaukee, Wisconsin, and of Wakefield, Massachusetts - 
p:coduce t h e  i n e r t i a l  p la t forms ,  assemble and t e s t  t h e  
e n t i r e  guidance and naviga t ion  s y s t e m ,  and provide ground 
si1 ppo r t equipment . 
T h e  liaytheon Corporation of  Bedford, Massachusetts - 
pirodrice t h e  Apollo guidance computer and i t s  a s soc ia t ed  
ground support  equipment. 

The 1.bllsman Instrument Corporation of Elmhurst , New Yoirk - 
provide t h e  o p t i c a l  subsystem. 

This  team of c o n t r a c t o r s  w i l l  provide guidance and naviga t ion  equipment f o r  
both t h e  command module and t h e  lunar  excursion module. To a l a r g e  cegree ,  
ident ical .  types  of  equipment w i l l  be  used i n  both modules. 

Duri.ng f i s c a l  year 1964, sub-components of  t h e  command module's guidance 
and naviga t ion  system w i l l  be  ex tens ive ly  t e s t e d  and q u a l i f i e d .  Five of  t h e  
functiona 1 E;uidance and naviga t ion  systems w i l l  be  completed and w i l l  under- 
go a v a r i e t y  of mechanical,  e l e c t r i c a l ,  thermal ,  and v i b r a t i o n  t e s t s .  Two 
a d d i t i o n a l  syst:ems w i l l  be  de l ive red  f o r  i n t e g r a t i o n  and checkout i n  Apollo 
spa c ec ra  f t . 

I n  f i s c a l  year  1965, development, q u a l i f i c a t i o n ,  and r e l i a b i l i t y  t e s t ing ,  
of t h e  guidance and navigat ion hardware f o r  t h e  command module w i l l  b e  com- 
p l e t ed .  Fourteen command module guidance and naviga t ion  systems, inc luding  
four  f l ig ,h t  q u a l i f i e d  systems, w i l l  be de l ive red  i n  support  of t h e  develop- 
mental  ground and f l i g h t  t e s t i n g  programs. 

Contract nego t i a t ions  f o r  t h e  LEN'S guidance and naviga t ion  systems 
w i l l  be completed i n  f i s c a l  year  1964. During t h i s  t i m e ,  designs f o r  LEM 
equipment wi1 .1  be  f i n a l i z e d  and cons t ruc t ion  of experimental  and develop- 
mental  models o f  i t s  guidance and naviga t ion  system w i l l  be  s t a r t e d .  

Developmental and f u n c t i o n a l  guidance and naviga t ion  system:; f o r  t h e  L W  
w i l l  be  de l ive red  i n  f i s c a l  year  1965. 
r e l i a b i l i t y  and environmental t e s t i n g  and t h e  f i r s t  pre-production systems 
w i l l  be  de l ivered .  

The sub-components w i l l  undergo 
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InstrumczEation and S c i e n t i f i c  Equipment. Funds requested f o r  i r is t ru-  
mentation anti 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  
spec ia l i zed  f l i g h t  research  and t e s t  ins t rumenta t ion  equipment r equ i r ed  
during t h e  spacecraft developmental f l i g h t  t e s t i n g .  
procurement o E s c i e n t i f i c  equipment f o r  in-space and lunar  s c i e n t i f i c  experi-  
ments i s  funtilzd i n  t h e  Space Sciences budget and i s  not  included a s  a p a r t  
o f  t h e  Manned Space F l i g h t  requirement ,) Typical  instrumentat ion inc1.udes 
s i g n a l  condii: ioners  , sensors ,  t ransducers  , t e lemet ry  t r a n s m i t t e r s  , tr: ns- 
m i t t i n g  antenna:?. , and ground support  equipment. 
ment include:; s p e c i a l  cameras, magnetometers , seismographs , and r ad ia t  ion 
mea s u r  ing  dev ic  12s. ) 

(The development and 

(Typica 1 s c i e n t i f i c  equip- 

During f i s c a l  year  1964, emphasis was on t h e  design,  procurement, 
f abr  ica  t ion , .:est and qua l i f  i c a  t ion of  ins t rumenta t ion  (and s c i e n t i f i c  
equipment) neteded f o r  8 Apollo spacec ra f t  tests , inc luding  spares .  Dt!- 
l i v e r i e s  of  iiis1:rumentation hardware were made t o  North American Aviat ion 
f o r  instal1lal:ion and checkout i n  developmental spacec ra f t .  

F i s c a l  !pa:c 1965 funds w i l l  be  employed t o  design,  procure,  fabr i .ca te ,  
and tes t  addfi t i o n a l  f l i g h t  research  and development ins t rumenta t ion  fcir 
5 Apollo spacec ra f t  f l i g h t  t e s t s ,  6 Apollo spacec ra f t  ground t e s t s ,  arid 
3 LEM ground t e s t s .  

S p a c e c r a k  Support. 
ment f o r  L i t t l e  Joe  I1 launch v e h i c l e s ,  suppor t ing  development , pre-f : . ight  
automatic checkout equipment (PACE) and aerospace medicine. 

Spacecraf t  support  f o r  Apollo inc ludes  t h e  requi re -  

The Conv,ai:c Divis ion of  t h e  General Dynamics Corporat ion was se l cx ted  
i n  May 1962 t o  des ign ,  develop, and f a b r i c a t e  s i x  L i t t l e  Joe  I1 launch 
veh ic l e s .  I n  June 1963, 2 a d d i t i o n a l  L i t t l e  J o e  I1 v e h i c l e s  were addcd t o  
t h e  c o n t r a c t ,  b r ing ing  t h e  t o t a l  t o  e i g h t  veh ic l e s .  Fab r i ca t ion  of t h e  
f i r s t  4 v e h i c l e s  will be  completed i n  f i s c a l  year  1964, a s  w i l l  develcipment 
and fl ight:  t e s t i n g  of t h e  L i t t l e  Joe  I1 a t t i t u d e  c o n t r o l  system. 
Joe  I1 provides  t h e  c a p a b i l i t y  t o  ob ta in  necessary f l i g h t  t e s t  data  O I L  t h e  
spacec ra f t  abo r t  and propuls ion systems a t  much lower c o s t  than us ing  t h e  
f u l l - s c a l e  Satu:rn. 
product ion of t h e  e i g h t  L i t t l e  Joe  I1 launch v e h i c l e s  and w i l l  purchase 
rocket  motor:; and a t t i t u d e  c o n t r o l  systems f o r  a l l  tests now planned. 

The L i t t l e  

The funds requi red  i n  f i s c a l  year  1965 w i l l  complcte 

Funds a r e  ;also requi red  f o r  u t i l i z a t i o n  of o t h e r  government i n s t a l l a -  
t i o n s  and f o r  s p e c i a l  t e s t  equipment a t  NASA i n s t a l l a t i o n s  i n  d i r e c t  t e s t  
support  of t h e  spacec ra f t  development e f f o r t .  
hardware development and t e c h n i c a l  e f f o r t  i n  d i r e c t  support  o f  t h e  space- 
c r a f t  no t  funjed i n  t h e  prime c o n t r a c t .  Also included a r e  funds f o r  pro- 
p e l l a n t s  f o r  the var ious  spacec ra f t  engine development tes ts  and t h e  s p e c i a l  
t o o l i n g  r equ i r ed  t o  support  t h e  subcont rac tors '  manufacturing e f f o r t .  

The funds w i l l  a l s o  cover 

The spac1ec:caf t checkout (pre-f l i g h t )  program inc ludes  engineer ing 
s t u d i e s  conducted by General E l e c t r i c  and o t h e r  q u a l i f i e d  c o n t r a c t o r s  f o r  
t h e  Apollo pirogram o f f i c e  a t  NASA Headquarters and r e l a t e d  Centers .  The 
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f i s c a l  year 1964 and f i s c a l  year  1965 funding program a l s o  inc ludes  funds 
requi red  t o  procure o r  f a b r i c a t e  t h e  checkout hardware f o r  9 P re -P l igh t  
Automatic Che c. kou t Equipment (PACE) s t a t  ions.  

Aerospace medicine support  f o r  Apollo inc ludes  t es t  and eva lua t ion  of  
s p e c i f i c  items of  hardware o r  systems, developed o r  proposed f o r  u se ,  which 
a r e  r e l a t e d  t(3 the  maintenance, p r o t e c t i o n ,  and e f f e c t i v e  performance of  t h e  
a s t ronau t s  bisfore, during,  and fol lowing a space mission. The fa llow..ng 
t a s k s  w i l l  bl. supported with funds a l l o c a t e d  t o  t h i s  a r ea  i n  f i s c a l  year  1965: 

(1) EfEort w i l l  be  cont inued on t h e  manned t e s t i n g  of  complete command 
module and LlOl environmental c o n t r o l  ( l i f e  support)  systems, a s  we11 :IS 

t e s t i n g  of i nd iv idua l  components. Current  problems involve extending mission 
t ime, providing automatic c o n t r o l s ,  and inc reas ing  t h e  r e l i a b i l i t y  of t h e  
sys t em wi th in  t h e  given weight l i m i t a t i o n s .  

(2) Prototype Apollo space-su i t  assemblies  f o r  use  i n  t h e  f i r s t  manned 
Apollo mission #and f o r  t h e  lunar  landing mission w i l l  be  produced. This  e f f o r t  
inc ludes  ( 2 S t i a  blishment 0 2  design requirements f o r  t h e  ex t ra -vehicu lar  and lunar  
s u i t  assembl:y, q u a l i f i c a t i o n  and eva lua t ion  programs, and v a l i d a t i o n  of  t h e  
s u i t  t o  a s s e s s  i t s  c a p a b i l i t y  t o  m e e t  t o t a l  mission requirements.  Apollo 
biosensor:; w i l l  a l s o  be developed, wi th  t h e  primary development o b  jec1:ives 
of  min ia tu r i za t ion  and a s tandard  c l i n i c a l  approach. I n  addi t ion  , a :;tudy 
w i l l  be  i n i t i a t e d  on v i s u a l  problems a s soc ia t ed  wi th  a c t i v i t y  on t h e  h n a r  
su r face  and with c r i t i c a l  maneuvers, such a s  rendezvous. Glare  and d:.stortiori 
i n  t he  space environment w i l l  be  t h e  primary v a r i a b l e s  inves t iga t ed  arid pre-  
ven t ive  measures o r  a i d s  w i l l  be  developed a s  necessary.  

(3 )  The Apollo mission r e q u i r e s  t h e  a b i l i t y  t o  i d e n t i f y  the e f f a x t s  of 
r a d i a t i o n  on crew members. 
r e l i a b l e  indL:a t o r s  of  r ad iob io log ica l  e f f e c t s  and methods of measuririg pro- 
g re s s  i n  medical recovery from r a d i a t i o n .  

Development w i l l  be  i n i t i a t e d  on sensit ivc! and 

( 4 )  Medica1 opera t ions  a c t i v i t i e s  inc lude  t h e  implementati.an of t h e  
medical recover,y p l an  and t h e  medical s e l e c t i o n  o f  t h e  a s t ronau t s  , t h e i r  
t r a i n i n g  i n  t h e  phys io logica l  bases  f o r  t h e  l i f e  support  sys t ems ,  and t h e  
reduct ion  and a n a l y s i s  of  medical data  obta ined  from t r a i n i n g  and simitlation 
programs, i n  the same manner as t h e  Mercury d a t a ,  t o  provide a consis l .ent  
base f o r  comparison and a n a l y s i s  with data  obta ined  i n  f l i g h t .  

H - 1  Engine 

1963 1964 19ti5 --- 
Engine development.. ........... $5,610,000 $9,100,000 $8,200,000 
Prop e 1 l a  n t !; .................... 650,000 2,000,000 - 1,600,000 

.................. $6,260,000 $11,100,000 $9,800,000 T o t a l  c o s t s  --- 

RD 2-7 



The H - 1  engine,  which i s  be ing  developed by t h e  Rocketdyne Divis ion 
o f  North American Aviat ion,  i s  used i n  t h e  f i r s t  s t a g e  of Sa turn  I; and 
Sa turn  I B  vehic les .  Eight o f  t h e s e  engines a r e  used i n  t h e  s t age .  This 
engine uses  l i q u i d  oxygen and RP-1 (kerosene) a s  p r o p e l l a n t s  t o  pl-oduc. up 
t o  200,000 pounds of  t h r u s t .  

Devel'opment of  a 165,000-pound t h r u s t  H - 1  engine was i n i t i a t e d  by t h e  
Department of  Defense i n  September 1958 a s  an improved ve r s ion  of  Thor - Jup i t e r  
engines. Respons ib i l i ty  f o r  development of t h i s  engine was t r a n s f e r r e  1 t o  
NASA i n  1960. The engine has  been used success fu l ly  i n  t h e  f i r s t  four  
Saturn I launches. A 188,000-pound t h r u s t  ve r s ion  w i l l  be  used i n  t h e  r e -  
maining s i x  f l i g h t s  of  Saturn I. A 200,000-pound ve r s ion  w i l l  be developed 
and used i n  a l l  Saturn I B  veh ic l e s .  Although t h e  H - 1  has  been flown s1iccess- 
f u l l y  a t  t'he 165,000-pound t h r u s t  l e v e l ,  c e r t a i n  components requi red  modifi-  
c a t i o n  t o  assure  r e l i a b l e  performance a t  h igher  t h r u s t  l eve l s .  In parlzicular,  
t h e  n i c k e l  t h r u s t  chamber tubes have been rep laced  by s t a i n l e s s  st .eel  x b e s  
t o  cornpensoate f o r  t h e  reduced s e r v i c e  l i f e  caused by t h e  inc rease  i n  t h r u s t  
chamber p re s su re  requi red  by t h e  up - ra t ing  of  t h e  engine. 

Development of  a 200,000-pound t h r u s t  ve r s ion  of t h e  engine f o r  t h e  
Saturn I B  is  necessary t o  i n s u r e  a t ta inment  of  t h e  requi red  payload capab i l -  
i t y .  This  a d d i t i o n a l  development e f f o r t  w i l l  begin i n  f i s c a l  year  1961k and 
cont inue i n  f i s c a l  year  1965. The f i s c a l  year  1964 e f f o r t  w i l l  inc lud .  a 
complete stress a n a l y s i s  f o r  c r i t i c a l  engine components a t  increased  f l i g h t  
loads c r e a t e d  by t h e  h igher  engine t h r u s t  ope ra t ing  l e v e l  and a prograin of  
engine system t e s t s  t o  determine ope ra t ing  l i m i t s ,  Only those  components 
found t o  be marginal during s t r e s s  a n a l y s i s  and 200,000-pound t h r u s t  l l?vel 
t e s t i n g  w i l l  b e  redesigned. The f i s c a l  year  1965 up- ra t ing  e f for t .  w i l t  
c o n s i s t  o f  a development and t e s t i n g  program t o  complete engine q u a l i f i c a t i o n  
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 h e  second q u a r t e r  o f  Eiscal 
year  1965. T h e  development program w i l l  cont inue  t o  provide support  t o  t he  
Saturn I/IB f l i g h t  program, 

RL-10 Engine 

19615 --- 1963 1964 

Engine developnent. ............ $22,436,000 $16yOO0,000 $l .3 ,90 ' )~000 
Propellamts... . . . .  ............. 7,209,000 4,000,000 - 4,000,000 

Tota l  c o s t s  .................. $29,645,000 $20,000,000 3 . 7 , 9 0 0 , 0 0 0  --- 
The R:L-10 A-3 engine i s  being developed by P r a t t  and Whitney f o r  iise i n  

a c l u s t e r  of s i x  i n  t h e  second s t age  of  t h e  Sa turn  I v e h i c l e ,  (and a s l i g h t l y  
modified ve r s ion  of  t h e  engine i n  p a i r s  i n  t h e  second s t a g e  o f  t h e  Ceni:aur 
veh ic l e ) .  Each engine,  us ing  l i q u i d  hydrogen and l i q u i d  oxygen a s  p r o p e l l a n t s ,  
develops 15,030 pounds o f  t h r u s t .  

Developmlent of  t h e  RL-10 A-3 engine,  t h e  r e s p o n s i b i l i t y  o f  t h e  NAIjA i n  
1961, followed the  RL-10 A - 1  engine program i n i t i a t e d  by t h e  A i r  Force i n  
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1958. The RL-10 A-3 success fu l ly  completed i t s  Prel iminary Flight.  Rating 
Tests (PFR'Z) i n  Ju ly  1962 and i s  ready f o r  f l i g h t  use. The f i r s t  ground 
t e s t  f i r i n , g  of  a c l u s t e r  of  6 RL-10 A - 3  engines was made i n  January 19b3. 
A p a i r  of  'engines was flown success fu l ly  i n  t h e  Centaur v e h i c l e  i n  Novlmber 
1963. The q u a l i f i c a t i o n  t e s t i n g  program f o r  t h e  RL-10 A-3 engine w i l l  con- 
t i n u e  i n t o  f i s c a l  year  1965. 

During t h e  f i s c a l  year  1965, approximately 900 ground tes ts  w i l l  be  
performed. 
t h e  f a b r i c a t i o n  of 6 new engines  during t h e  year .  Developmental effori:  w i l l  
a l s o  cont inue  i n  t h e  fol lowing a r e a s :  
suppor t ,  product ion support  and product improvement. 

T h e  t e s t  program w i l l  r e q u i r e  t h e  r ebu i ld ing  o f  7 englnes ilnd 

Sa turn  and Centaur v e h i c l e  f l i g h t  

Accomplishments i n  f i s c a l  year  1965 w i l l  inc lude  completion of  qu i i l i f i -  
c a t i o n  of  ,the pressurant  h e a t e r  and t h e  increased  expansion nozz le ,  completion 
of  t h e  eva lua t ion  of t h e  h a s t e l l o y  chamber, and completion of t h e  p rope l l an t  
u t i l i z a t i o n  v.slve contamination tes t .  

F-1 Engine 

1961i --- 1963 1964 

Engine d'evelopinent., ........... $50,082,000 $55,300,000 $55,100,000 
3,621 , 000 7,000,000 - 9,000 , 000 Prop e 1 l a  12 t s .................... 

.................. $53,703,000 $62,300,000 3 1 4 ,  100,000 --- T o t a l  c o s t s  

The F-1  engine, which i s  be ing  developed by t h e  Rocketdyne Divis ion of 
North American Aviat 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  i n  t h e  f i r s t  s t a g e  of  t h e  Saturn V veh ic l e .  Each engiiie i s  
capable  of  producing 1,500,000 pounds of  t h r u s t  us ing  l i q u i d  oxygen (Ll3X) 
and RP-1 (kerclsene) as propel lan ts .  

Development o f  t h e  F-1 engine was begun i n  January 1959 when NASA 
awarded a c o n t r a c t  t o  Rocketdyne f o r  development, through 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  WX-RP-1 rocket  
engine. In June 1961, t h e  t e s t  f i r i n g  o f  t h e  f i r s t  F-1 engine was accomp- 
l i shed .  Sincle 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 du ra t ion  
(150 seconds) many t i m e s .  During t h e  l a t t e r  p a r t  o f  1962, a developmeiital 
problem of coinbustion i n s t a b i l i t y  reached s e r i o u s  propor t ions .  T h i s  i n s t a -  
b i l i t y  problen has  been 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  design p r o b l e m  
as soc ia t ed  w i t h  extremely l a rge  i n j e c t o r s  and turbopumps. A t a s k  f o r c e  
composed oE NJ4SA, Department of  Defense, Univers i ty  and Indus t ry  exper1:s 
was assigned t 2  a t t a c k  t h i s  problem and recommend so lu t ions .  A s  a res i i l t  
o f  t h i s  ac l t iv i ty ,  s e v e r a l  i n j e c t o r  designs were evolved which produce 
s t a b l e  combustion. However, a s u b s t a n t i a l  program of  t e s t i n g  must s t i  11 
be accomplished t o  prove t h a t  o t h e r  engine requirements such a s  perforriance, 
d u r a b i l i t y ,  and pressure  drop a r e  no t  compromised by an  i n j e c t o r  c f  s a t i s -  
f ac to ry  s t a b i l i t y .  The f i n a l  r e l e a s e  of t h e  design o f  t h e  PFRT engine was 
made i n  t h e  f i r s t  q u a r t e r  of  f i s c a l  year  1964, and t e s t i n g  i s  scheduled f o r  
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completion i n  t h e  t h i r d  q u a r t e r  o f  t h e  same f i s c a l  year .  The design ::or t h e  
q u a l i f i c a t i o n  engine w i l l  be r e l e a s e d  i n  f i s c a l  yea r  1965. 

During . f i s ca l  year  1965, 300 sepa ra t e  engine ground tes ts  w i l l  brt p e r -  
formed. These tests a r e  p a r t  o f  t h e  1,289 planned engine system tests; t h a t  
w i l l  be  performed t o  q u a l i f y  t h e  engine f o r  manned f l i g h t .  
e f f o r t  progrimmed f o r  f i s ca  1 year  1965 inc ludes  : 

Major test. 

(1) Demonstration o f  h igh ly  improved pump performance; 

(2) Corapletion of  t h e  engine f l i g h t - r a t i n g  tes t s ;  

(3) Demonstration of t h e  engine 's  a b i l i t y  t o  recover 
from rough (unsteady) combustion without  harm; 

(4) 1nii:iation of  t e s t i n g  of  t h e  engine under s imulated 
f l i g h t -  environment condi t ions .  

Four new engines w i l l  be b u i l t  and 12 engines w i l l  be  r e b u i l t  dur ing 
t h e  budget: year a s  p a r t  of t h e  t o t a l  t e s t  program. 

5-2 Engine 

1965 --- 1963 1964 

Engine dleve:lopment.. ........... $38,779,000 $48,350,000 $ 4 7 , 6 C O , O O O  
Propel lants ,  ,, ................... 7,990,000 8,250,000 - 14,0C0,000 

T o t a l  COSt~S, ................. $46,769,000 $56,600,000 

The 3-2 engine i s  be ing  developed by t h e  Rocketdyne Divis ion of North 
American Aviat:ion a t  Canoga Park,  C a l i f o r n i a ,  f o r  u se  i n  upper s t a g e s  o f  t h e  
Saturn I B  and Saturn V veh ic l e s .  The engine i s  designed t o  develop 200,000 
pounds o f  t h rus t  , us ing  l i q u i d  oxygen and l i q u i d  hydrogen p rope l l an t s .  One 
5-2 engine wil . l  be  used i n  t h e  second s t a g e  o f  t h e  Sa turn  I B  veh ic l e s .  I n  
t h e  Saturn V vehicle,  a c l u s t e r  o f  f i v e  5-2 engines  w i l l  be  used i n  t h e  
second s t a g e  and a s i n g l e  engine i n  t h e  t h i r d  s tage .  

Development of  t h e  5-2 engine began i n  September 1960 with the  award of 
t h e  developmert c o n t r a c t  t o  Rocketdyne. By October 1962, t h e  engme azhieved 
i t s  f i r s t  f u l l - t h r u s t  (250-second dura t ion)  run. The f i r s t  500-second dura- 
t i o n  run a s  r equ i r ed  f o r  t h e  S I V  B s t a g e  of  t h e  Sa turn  V was s u c c e s s f i l l y  
conducted on bovember 27, 1963. 

I n  f i s c a l  year  1965, 500 of  t h e  t o t a l  o f  1,470 engine system t e s t s  
c u r r e n t l y  planned t o  complete t h e  5-2 engine q u a l i f i c a t i o n ,  w i l l  he coliducted. 
During the  year ,  t h e  engine w i l l  complete i t s  f l i g h t  r a t i n g  t e s t  and w i l l  be 
q u a l i f i e d  f o r  unmanned f l i g h t .  Tes t ing  f o r  q u a l i f i c a t i o n  o f  t he  f u e l  :urbo- 
pump, gas genera tor ,  LOX turbopump, engine c o n t r o l s  and engine f l i g h t  ins t ru-  
mentation ? w i l l  b e  s t a r t e d  i n  t h e  budget year .  I n  t h e  process  of  accom>lishing 
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t hese  t e s t s ,  seven new engines w i l l  be  b u i l t  and fou r t een  engines  w i l l  be 
r e b u i k  during f i s c a l  year  1965. 

Sa turn  I 

1965 --- 1963 1964 

S-I s tage. .  .................... $103,850,000 $59,000,000 $.20,600,000 
S-IV stage..................... 64,667,000 82,100,000 55,400,000 
Vehicle instrument uni t . .  ...... 20,862,000 14,200,000 3,600,000 
Ground support. equipment.. ..... 17 , 766 , 000 4 , 400 , 000 3 , 7 00 , 000 
H- 1 engine procurement.. ....... 9 , 561 , 000 3 , 200 , 000 
RL- 10 engine procurement.. ..... 14,950 , 000 4 , 900,000 
Vehicle support . .  .............. 25,231,000 36,400,000 - 37 , 300,000 

--- 
--- 

Tota l  costs.................. $256,887,000 $204,200,000 $120,600,000 --- 
The Sa turn  I i s  a two-stage, multi-purpose launch veh ic l e .  The f i r s t  

s t a g e ,  S- I ,  i s ,  being developed and produced by t h e  Marshall  Space F l i g h t  
Center and t h e  Chrysler  Corporation. Chrysler  i s  manufacturing t h i s  s t a g e  
a t  t h e  Michoucl E lan t  of t h e  NASA. A c l u s t e r  of e i g h t  H - 1  engines ,  u s ing  
kerosene and 1.iqjuid oxygen p r o p e l l a n t s ,  g ives  t h e  S-I s t a g e  a c a p a b i l i t y  of 
1,500,000 pounds. o f  t h r u s t .  The H - 1  engines  a r e  being developed iand produced 
by t h e  Rocketclynle Divis ion o f  North American Aviation. The second s t a g e ,  
S-IVY i s  being; developed and produced by t h e  Douglas A i r c r a f t  Company and 
w i l l  be powered by a c l u s t e r  o f  s i x  RL-10 l i q u i d  oxygen and l i q u i d  hydrogen 
engines with e t o t a l  t h r u s t  of 90,000 pounds. 
by Pra tt  and k h i  tney  A i r c r a f t  . The RL-10 engines a r e  produced 

The Saturn I development program has  advanced i n t o  t h e  second phase of 
hardware development which involves  f l i g h t  t e s t i n g  wi th  l i v e  second s t ages .  
Four success fu l  launches of t h e  f i r s t  s t a g e ,  "Block I" conf igu ra t ion ,  have 
been conducted. F l i g h t  tes ts  with "Block 11" v e h i c l e s ,  composed o f  l i v e  
f i r s t  and second s t a g e s ,  w i l l  commence i n  f i s c a l  year  1964 wi th  t h e  launch- 
i n g  of  SA-5 and SA-6. 
f i s c a l  year 1965, 

The remaining,"Block 11" launches a r e  scheduled f o r  

Saturn I development has  con t r ibu ted  s i g n i f i c a n t l y  t o  t h e  developnent 
concurren t ly  i n  progress  on t h e  Saturn I B  launch vehic le .  The f i r s t  s t a g e s  
of  both of  these  v e h i c l e s  have s i m i l a r  bas i c  s t r u c t u r a l  conf igu ra t ions  with 
t h e  exception of redesigned t a i l  f i n s  and t h e  suppor t ing  s t r u c t u r e  f o r  t h e  
Saturn I B I S  l a r g e r  second s t a g e  (S-IVB). The f i r s t  s t a g e s  of  both v e h i c l e s  
a r e  powered by e i g h t  Rocketdyne H - 1  engines wi th  s i m i l a r  accompanying pro- 
p e l l a n t  feed  and p r e s s u r i z a t i o n  systems. P rope l l an t  tanks  on t h e  Saturn I B  
f i r s t  s t a g e  (S - IB)  have been lengthened t o  inc rease  p rope l l an t  capac i ty ,  
however, t oo l ing  and assembly methods have remained t h e  same. An improve- 
ment i n  t h e  t h r u s t  o f  t h e  H - 1  engine f o r  t h e  Sa turn  I B  i s  planned wi th  a 
minor change i n  engine design. V i r t u a l l y  a l l  t h e  support  equipment f o r  t h e  
f i r s t  s t a g e s  can be u t i l i z e d  on e i t h e r  veh ic l e .  



e - S-I  Stajze. By t h e  end of  f i s c a l  year  1964 f a b r i c a t i o n  o f  a l l  s t a g e s  
w i l l  be i n  process  o r  completed. 
r e f l e c t  t h e  heavy ground t e s t i n g  workload a t  t h e  Marshall  Space Flight. Center 
and heavy mandfacturing and ground t e s t i n g  workload a t  t h e  Michoud Plitnt. 
F i s c a l  year 1965 w i l l  be t h e  peak yea r ,  t o  d a t e ,  f o r  Saturn I launches and 
t h e  m a j o r i t y  '3f t h e  funds requested w i l l  be  used i n  t h e  completion and prepa- 
r a t i o n  of  s t a g e s  f o r  launch. Funds a r e  a l s o  included f o r  r educ t ion  oli post-  
f l i g h t  data , support of  t h e  housekeeping c o n t r a c t o r  a t  Michoud, and support  
of  t h e  S l i d e l l  (Computer F a c i l i t y .  

The funds r equ i r ed  i n  f i s c a l  year  1!164 

--- S-IV S t a E .  The f i r s t  l i v e  S-IV s t a g e  w i l l  be  launched i n  fisca: , .  year  
1964. This € l i g h t  t es t  w i l l  be  t h e  f i r s t  of two f l i g h t s  planned f o r  t h e  
f i s c a l  yeiar. 
p r i o r  t o  f i s c a l  year  1964 was used f o r  development engineer ing,  f a b r i c a t i o n  
of ground t e s t  s t ages  and e a r l y  f l i g h t  s t a g e s ,  an ex tens ive  ground te!;t 
program, ;and long lead-time s t a g e  procurement. F i s c a l  year  1964 fund:; 
support  a ma jDr f a b r i c a t i o n ,  assembly, and t e s t i n g  program a f f e c t i n g  :ill 
s t a g e s  t o  be used f o r  t h e  f l i g h t  program. 
culmination of  manufacturing of S-IV s t a g e s  and funding i s  geared t o  t h e  
completion and de l ive ry  o f  t h e  fou r  remaining s t a g e s  t o  Kennedy Space Center 
f o r  pre-launch 'checkout with t h e  e n t i r e  launch veh ic l e .  As wi th  t h e  :;-I 
s t a g e ,  funds a r e  provided f o r  reduct ion of  post-launch data  and prope . l a n t s  
f o r  t e s t i n g  t h e  s t ages .  

Four S-IV s t a g e s  w i l l  be  flown i n  f i s c a l  year  1965. Funding 

F i s c a l  year  1965 represent!; t h e  

---- Vehicle 1:nstrument Unit. %e Saturn I instrument u n i t ,  under develop- 
ment by t h e  P h r s h a l l  Space F l i g h t  Center, i nc ludes  an i n e r t i a l  guidance 
system, a f l i gh t .  c o n t r o l  system, a t r ack ing  system and a t e l eme t ry  and 
measuring system. 
Bendix and 1n.t:ernational Business Machines Corporation (IEM). 
1964, b a s i c  dbt!velopment f o r  a l l  instrument u n i t s  t o  be used i n  t h e  Saturn I 
v e h i c l e  was e s s e n t i a l l y  completed. I n  a d d i t i o n ,  f a b r i c a t i o n  and checkout of 
the  four  remaining instrument u n i t s  f o r  t h e  Saturn I p r o j e c t  w i l l  t ake  place.  
As p a r t  of t h i s  e f f o r t ,  a new nonpressurized instrument u n i t  ( t he  design t o  
be used on t h e  Saturn I B  and V), t o  be flown on t h e  last  t h r e e  Saturn I vehi- 
cles,  w i l l  be assembled and t e s t e d .  Procurement of hardware for i:he ST-124 
i n e r t i a l  platform, t h e  guidance computer, and t h e  guidance s i g n a l  processor 
w i l l  be completed. F i s c a l  year  1965 funds w i l l  a l s o  support  t h e  c o s t  of 
materials, toali.ng and s p e c i a l  t es t  equipment, and p a r t s  necessary t o  assemble 
t h e  fou r  remaj.ni.ng instrument u n i t s .  

The major e l e c t r o n i c  components are being prov.ided by 
I n  f i s c a l  year  

--- Ground S s p o r t  Equipment. Ground support  equipment (GSE) i s  n o n . - f a c i l i t y  
hardware required t o  handle ,  o p e r a t e ,  and checkout assembled v e h i c l e s ,  I n  
f i s c a l  year  1964, t h e  i n i t i a l  GSE development f o r  Launch Complexes 34 and 37 
a t  t h e  Kennedy Space Cznter and procurement and d e l i v e r y  of  major set , ;  of 
GSE were e s s e n t i a l l y  completed, 
provide f o r  maintenance of  e l e c t r i c a l  support  equipment , handling; equ ipment , 
and o t h e r  v e h i c l e  - GSE a s s o c i a t e d  with t h e  launch complexes. 

F i s c a l  year  1965 funds w i l l  be used ':o 
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H - 1  EngineProcurement.  The last  H-1 engines r equ i r ed  f o r  Sa tu rn  I 
development were procured with f i s c a l  year  1963 funds. F i s c a l  year 19164 
funds were f o r  support  hardware, s p a r e s ,  and support  s e r v i c e s .  No procure- 
ment funds a r e  r equ i r ed  i n  f i s c a l  year  1965. 

RL-10 Eng&e Procurement. Procurement of RL-10 engines r equ i r ed  €or 
Sa tu rn  I development w i l l  be completed i n  f i s c a l  year 1964 with the  d e l i v e r y  
of 20 engines.  No procurement funds are r equ i r ed  i n  f i s c a l  year 1.965. 

Vehicle Support. Vehicle support  funds are r equ i r ed  t o  provi~de riesearch 
a n a l y s i s ,  equipment, combined system t e s t i n g ,  and o t h e r  va r ious  serviciss 
t h a t  are cornon t o  more than otie s t a g e  o r  system of the  v e h i c l e .  F i s c n l  year 
1964 funding includes computer systems a n a l y s i s ;  wind-tunnel tests ; hardware 
s t a n d a r d i z a t i o n  tests,  t o o l i n g  and s p e c i a l  t e s t  equipment; q u a l i t y  a s s i r a n c e  
and in spec t ion  s e r v i c e s ;  p r o p e l l a n t  t e s t i n g ;  barge and a i r  t r a n s p o r t a t t o n  . 
s e r v i c e s  and equipment, and component t e s t i n g .  I n  f i s c a l  year  1965, e € f o r t  
w i l l  continue i n  these  areas, and funding w i l l  include s p e c i a l  equipme.it f o r  
l i q u i d  hydrogen t e s t i n g ;  t o o l i n g  and s p e c i a l  equipment f o r  improvement of 
advanced clheckout techniques a p p l i c a b l e  t o  Saturn I B  and V ope ra t ions ;  
c r i t i c a l  v e h i c l e  component t e s t i n g ;  instrumentat ion of  t he  dynamic: vehLcle; 
e l e c t r o n i c  computer hardware p a r t s  f o r  s p e c i a l  mod i f i ca t ion  and i n t e r f a c e s  
of equipments; t r a n s p o r t a t i o n  of a l l  s t a g e s  and payloads; launch suppoirt 
s e r v i c e s  a t  t l h e  Kennedy Space Center i n  support  of  Saturn I launches i n -  
c luding refurbishment of t he  pad a f t e r  launch, and post-launch v e h i c l e  
a n a l y s i s ;  personnel t r a i n i n g ;  systems a n a l y s i s  and s t u d i e s ;  documentation; 
and p rope l l an t  f o r  launches.  

Sa tu rn  I B  

1065 --- 1963 1964 

S-IB s tage. . . . . . . . . . . . . . . . . . . . . .  $4,745,000 $39,200,000 $79,100,000 

Vehicle instrument un i t . . . . . . . . .  311,000 14,200,000 28,400,000 
Ground support  equipment. ....... 6,926,000 33,000,000 3 1 , 5 O O , O O O  
H - 1  engine procurement.. ........ 1,700,000 8,000,000 12,4OO,OOO 
5-2 engine procurement.. ........ 2,050,000 6,400,000 11,000,000 

S-IVB stage. . . . . . . . .  ............ 4,500,000 21,600,000 57,000,000 

Vehicle support . . . . . . . . . . . . . . .  .. 1,039,000 27,500,000 -40,7OO,OOO 

Total  costs .  .................. $21,271,000 $149,900,000 ~ 6 0 , 1 0 0 , 0 0 0  --- 
The Satu:cn IB is e s s e n t i a l l y  an uprated ve r s ion  of t he  Sa tu rn  I vcthicle 

and is  r equ i r ed  .as a tes t  bed f o r  Sa tu rn  V components and t o  provide the  
c a p a b i l i t y  f o r  E a r t h - o r b i t a l  f l i g h t  t e s t i n g  of t h e  Apollo spacecra.ft .  The 
f i r s t  s t a g e ,  t h e  S-Ib,  i s  a modified vers ion of t he  S - I  s t a g e  of t he  Sitturn I 
veh ic l e  and is being developed by t h e  Chrysler. Corporation Space Divis:l.on. 
It w i l l  be powsrced by an uprated s e t  of  e i g h t  H-1  engines capable of  d w e l o p -  
ing  a s e a - l e v e l  t h r u s t  of approximately 1.6 m i l l i o n  pounds. The second s t a g e ,  
the S-IVB, is being developed by the  Douglas A i r c r a f t  Company. I ts  basic 
design chai:aci:eristics are common t o  the S-IV s t a g e  of t h e  Saturn I v e h i c l e .  
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The s i g n i f i c a n t  d i f f e r e n c e s  between t h e  S-IV s t a g e  and t h e  S-IVB s t a g e  a r e  
increased  p rope l l an t  c a p a c i t y  and replacement of a c l u s t e r  o f  s i x  RL-13 
engines wi th  a s i n g l e  5-2 engine. With s o m e  mod i f i ca t ions ,  t h e  S-IVB a i l 1  
a l s o  be used a s  t h e  t h i r d  s t a g e  o f  t h e  Sa turn  V veh ic l e .  

-- S-IB Stage.  Development o f  t h e  S-IB s t a g e  was s t a r t e d  i n  f i s c a l  f e a r  
1963. F i s c a l  year  1963 funding provided f o r  s t a g e  redes ign  r equ i r ed  to 
reduce s t r u c t u r a l  weight and to  accommodate a new i n t e r f a c e  wi th  ii l a r z e r  
diameter second s t a g e ,  t h e  S-IVB, F i s c a l  yea r  1963 funds a l s o  provide1 f o r  
necessary long lead-time procurement o f  s t a g e  hardware. I n  f iscal .  year  1964, 
S-IB design and f a b r i c a t i o n  a c t i v i t y  inc reases  g r e a t l y ,  The f i r s t .  two f l i g h t  
s t a g e s  w i l l  be i n  manufacturing; and long lead-t ime hardware w i l l  be  procured 
f o r  t h e  f i r s t  fou r  s t ages .  During f i s c a l  year  1965, t h e  f i r s t  f l i g h t  ; tage 
(S-IB-1) w i l l  be assembled and s t a t i c  t e s t e d .  
S-IR-2 and S-IB-3 w i l l  be  completed and assembly o f  t h e  S-IB-4 w i l l  be  under 
way. 
w i l l  be  increased.  I n  a d d i t i o n ,  long lead-t ime hardware r equ i r ed  f o r  3-IB-5 
through S-IB-9 w i l l  be  procured. 

Fabr i ca t ion  and a s s m b l : ~  o f  

A t  t l h e  same t i m e  component t e s t i n g  a s  a check on systems r e l i a b i l i t y  

--,e- S-IVB S t soe  The primary developmental e f f o r t  f o r  t h e  S-IVB stag(:  i s  
Funds reques ted  f o r  t h e  S-IVB si:age being fund'ed i n  t h e  Sa turn  V p r o j e c t .  

inc lude  t h e  e ig ineer ing  des ign  e f f o r t  and modi f ica t ions  requi red  t o  ad,ipt 
t h e  s t a g e  €or u s e  i n  t h e  Saturn I B ;  t h e  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  development 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  
Saturn I B  E l i g h t  schedule.  A r e l a t i v e l y  l o w  l e v e l  o f  e f f o r t  was maint'iined 
i n  f i s c a l  :year 1963 and cons i s t ed  f o r  t h e  most p a r t  o f  pre l iminary  des-gn 
work on t h e  s t a g e  and a s s o c i a t e d  ground support  equipment. I n  f i s c a l  yea r  
1964, cons iderable  progress  i s  planned f o r  major t o o l i n g ,  f a b r i c a t i o n ,  and 
s t a g e  tank s t r u c t u r a l  t e s t i n g .  B a t t l e s h i p  and s t r u c t u r a l  t e s t i n g  w i l l  s t a r t  
l a t e  i n  t h e  f i s c a l  year .  Fab r i ca t ion  of s t a g e s  f o r  t h e  dynamic, a l l - s : r s t e m s ,  
s t r u c t u r a l ,  and f a c i l i t y  checkout ground tes ts  w i l l  be  i n  process  and pro- 
duc t ion  o f  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  under way. 
1965, t h e  f a b r i c a t i o n ,  assembly, and checkout o f  t h e  remaining ground 1:est 
s t a g e s  w i l l  be  completed. 
tests w i l l  be  under way, The f i r s t  f l i g h t  s t a g e  w i l l  be  completed and a 
s t a t i c  t e s t  f i r i n g  w i l l  be  conducted. S t r u c t u r a l  f a b r i c a t i o n ,  assembly, and 
checkout o;E t h e  second f l i g h t  s t a g e  w i l l  be  completed and f a b r i c a t i o n  zind 
assembly of th. t h i r d  and fou r th  f l i g h t  a r t i c l e s  w i l l  be  under way. Pi.ocure- 
ment o f  long Lead-time items f o r  S-IVB-5 through S-IVB-9 w i l l  be  fundetl. 

I n  f i s c a l  yc:ar 

S t r u c t u r a l  t es t s  w i l l  be  completed and all-:;ysterns 

Vehicle  Znhtrument Unit .  F i s c a l  year  1964 instrument  u n i t  funds Iirovide 
f o r  cont inuing  dlesign and development o f  Sa turn  IB-pecul iar  equipment , pro- 
curement of l o i g  lead-t ime items f o r  t h e  f i r s t  fou r  Saturn I B  u n i t s  (S-IU-1 
through S-l[U-4), and t h e  s t a r t  o f  f a b r i c a t i o n  of t h e  f i r s t  f l i g h t  u n i t ,  
During f i s c a l  :year 1965, incremental  funding o f  t h e  f i r s t  fou r  f l i g h t  t i n i t s  
w i l l  cont inue, .  
f a b r i c a t i o n  of t h e  second one w i l l  be  completed and assembly w i l l  be  s t a r t e d ;  
f a b r i c a t i o n  of  subsystems f o r  t h e  next  t w o  instrument  u n i t s  w i l l  be i n i t i a t e d .  
I n  a d d i t i o n ,  :long lead-t ime procurement w i l l  begin f o r  f i v e  a d d i t i o n a l  u n i t s .  

The f i r s t  f l i g h t  u n i t  w i l l  be  completed and assembled; 
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Ground Stm'ort  Equipment. I n  March 1963 i t  was decided t o  provice  an 
automatic checkout system f o r  t h e  Sa turn  I B  a s  a t e s t  u n i t  f o r  Saturn V 
checkout proc edures. F i s c a l  yea r  1963 funding i n i t i a t e d  t h e  developmcnt o f  
a checkout. p ro to type  (breadboard) f o r  t h i s  purpose. Funding o f  t h e  proto-  
type w i l l  be  e s s e n t i a l l y  complete by t h e  end o f  f i s c a l  year  1964. The design 
e f f o r t  wil.l h e  i n t e n s i f i e d  and procurement w i l l  be  i n i t i a t e d  during f i s c a l  
year  1944. f d d i t i o n a  1 engineer ing development and component t e s t i n g  f o r  
computers and a s soc ia t ed  equipment w i l l  be  requi red  during f i s c a l  year 1965. 
Two computers f o r  t h e  breadboard and two f o r  Launch Complex 37 a t  t h e  Kennedy 
Space Cent.er w i l l  be de l ive red  dur ing  t h e  budget year  and procurenent o f  t h e  
instrument un1.t checkout s t a t i o n  w i l l  be  completed. O u t f i t t i n g  of the w e s t  
s i d e  of  th . e  s t a t i c  t es t  s tand  a t  Marshal l  Space F l i g h t  Center w i l l  be 
f in i shed .  I n  a d d i t i o n ,  p rovis ion  i s  made f o r  maintenance of  Saturn I E  t e s t  
and checkout equipment. 

H-1 Engi ikProcurement .  F i s c a l  year  1964 funding provides  f o r  12 engines  
that  w i l l  be  de l ive red  i n  f i s c a l  year  1964 and f o r  procurement of long-lead 
hardware d e l i v e r i e s  i n  f i s c a l  year  1965. 
inc ludes  42 engines  t o  be de l ive red  i n  f i s c a l  year 1965, and prociurement of 
long-lead hardware f o r  38 engines  t o  be de l ive red  i n  f i s c a l  year  1966. 
Estimates fo r  ba th  f i s c a l  years  inc lude  support  hardware, s e r v i c e s ,  and 
p r o p e l l a n t s  fclr  acceptance t e s t i n g  o f  t h e  engines t o  be  de l ive red .  

The f i s c a l  year  1965 estimate 

5-2 EngirEProcurement.  F i s c a l  year  1964 funding provides  fo r  procure- 
ment o f  iong-lead hardware f o r  d e l i v e r i e s  i n  f i s c a l  year 1965. The c u r r e n t  
r eques t  covers 8 engines t o  be de l ive red  i n  f i s c a l  year 1965 and procurement 
of long-lead Pardware fo r  7 engines t o  be de l ive red  i n  f i s c a l  year  1966. 
Estimates alscl inc lude  requirements  f o r  support  hardware and se rv ices .  

Vehicle Support. Vehicle support  inc ludes  funds necessary t o  provide 
s t u d i e s ,  s e r v i c e s ,  o r  equipment t h a t  a r e  common t o  more than one .;tage o r  
system o f  the  veh ic l e .  F i s c a l  year  1964 funding inc ludes  system m a l y s i s  
of t h e  Saturn IB v e h i c l e  and a s s o c i a t e d  ground support  equipment (GSE). 
Other a r e a s  of i n v e s t i g a t i o n s  a r e  performance, weight c o n t r o l ,  s t a g e  and 
payload sepa ra t ion ,  emergency d e t e c t i o n  s t u d i e s ,  wind tunnel  t e s t i n g ,  
r e l i a b i l i t y  t e s t i n g ,  and v e h i c l e  c o n t r o l  and s imula t ive  tes ts .  ALSO i n -  
cluded a r e  a Fro- ra ted  share  of  computer s e r v i c e s  used by a l l  Sa turn-c lass  
veh ic l e s  , and engineer ing support  s e r v i c e s  no t  s p e c i f i c a l l y  i d e n t i f i e d  with 
ind iv idua l  s t ages  o r  v e h i c l e  u n i t s .  I n  f i s r a l  year  1965, funds a r e  requi red  
f o r  t h e  maintenance, l o g i s t i c  suppor t ,  a d d i t i o n  t o  ground te lemet ry  equipment; 
procurement of ins t rumenta t ion ,  an RF system, te lemet ry  and GSE measuring 
equipment; d i r e c t  engineer ing support  i n  such a r e a s  a s  t es t  program prepara- 
t i o n  and tes t  a n a l y s i s ;  a d d i t i o n a l  wind tunnel  and dynamic t e s t i n g ;  and 
t r anspor t a t ion .  
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Saturn  V 

1964 
1963 1964 Supp lementa 1 19h5 

S-IC s t a g e  ........... 
S-I1  stage.,. . . . . . . . .  
S-IVB sltag'e... ....... 
Vehicle instrument  

unit.. . . . . . . . . . . . . .  
Ground :support 

equipment .......... 
F-1 engine procure- 

ment...........,... 
5-2 engine prlocure- 

ment............... 
Vehicle support . .  .... 

T o t a l  c o s t s . .  ...... 

$129,388,000 $218,300,000 $31,100,000 Qi!71,600,000 

51,359,000 95 , 600,000 20,400,000 126,8OO,OOO 
95,088,000 134,600,000 30,500,000 1.89,900,000 

12,045,000 69,900,000 --- 78,100,000 

6,425,000 25,800,000 --- 7 0,100,000 

14,601,000 45,000,000 11,200,000 67,4OO,OOO 

14,450,000 24,900,000 16,800,000 45,3OO,OOO --- 1.39 , 200,000 20,086,000 75,500,000 - 
$343,442,000 $689,600,000 !j 110,000,000 

The ,Saturn V i s  a th ree - s t age  launch v e h i c l e  with t h e  c a p a b i l i t y  o f  
p lac ing  i n t o  low Earth o r b i t  a payload i n  excess o f  120 tons  and providing 
f o r  escaple t r a j e c t o r i e s  f o r  payloads of  about 45 tons .  The Saturn V 1)roject 
was approved i n  January 1962, fol lowing an  ex tens ive  ser ies  of  st .udie;  on 
v e h i c l e  conf igu ra t ions  f o r  t h e  manned lunar  landing. The Boeing Comp33ny, 
Aerospace Divis ion,  was s e l e c t e d  a s  con t r ac to r  f o r  t h e  f i r s t  s t age  ( S - I C ) ;  
North American Aviation, Inc . ,  Space and Information Divis ion,  f o r  t h e  
second s t a g e  (S-11); and t h e  Douglas A i r c r a f t  Company, Miss i l e s  and Space 
Divis ion,  f o r  t h e  t h i r d  s t a g e  (S-IVB). Work was i n i t i a t e d  with North American 
i n  October 1961, with Douglas i n  December 1961, and with b e i n g  j n  Fehruary 
1962. F-1 and 5-2 engines ,  produced by t h e  Rocketdyne Divis ion of North 
American Aviat ion,  a r e  provided a s  government furn ished  equipment: t o  :he 
s t a g e  con t r ac to r s .  Major c o n t r a c t o r  e f f o r t  has  been r eo r i en ted  t.o inc lude  
t h e  r ecen t  dec i s ion  t o  adapt  t h e  "all-up" concept of  f l i g h t  t e s t i n g .  
f i r s t  launch of t h e  f l i g h t  t es t  program a l l  s t a g e s  w i l l  be  l i v e .  

On t h e  

--- S-IC Stagg. The Marshal l  Space F l i g h t  Center ,  with Boeing's a s s i s t a n c e ,  
Qill  asseimble and tes t  the f i r s t  ground tes t  s t ages  a t  Hun t sv i l l e ,  A 1  Ibama. 
During f i s c a l  year  1962 and cont inuing  i n t o  f i s c a l  year  1963, mailor eEfort  
was placed on design,  f a c i l i t y  planning,  research  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 t e s t  equipment. Component t e s t i n g  was s t a r t e d  i n  f i s c a l  yea r  
1963 and f a b r i c a t i o n  was i n i t i a t e d  on t h e  f i r s t  ground tes t  s t ages .  l?iscal  
year  1964 w i l l  complete t h e  major po r t ion  o f  f a b r i c a t i o n  and assembly of  t h e  
a l l - sys tems s t a g e  and w i l l  mark t h e  s t a r t  o f  f a b r i c a t i o n  and assembly of  t h e  
dynamic t e s t  s tage .  The f a b r i c a t i o n  and assembly of  some s t r u c t u r a l  :est 
components w i l l  be  completed and f u e l  tank  t e s t i n g  w i l l  begin,  
hardware f o r  t h e  l a s t  ground t e s t  s t a g e  and t h e  f i r s t  f l i g h t  s t a g e  w i l l  be 
funded. In  f i s c a l  year  1965, t h e  dynamic tes t  s t a g e  w i l l  be comple te j  and 
a l l - sys tems and s t r u c t u r a l  t e s t s  w i l l  be  s t a r t e d .  I n  a d d i t i o n ,  t h e  f a c i l i t y  
checkout ,and t h e  f i r s t  f l i g h t  s t a g e ,  S-IC-501, w i l l  be  assembled and Eabrica- 

Iang  lead-time 
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t i o n  of  succeeding f l i g h t  s t ages ,  S-IC-502 and S-IC-503, w i l l  be s t a r t e d .  
Long l ead - t ine  hardware procurement f o r  t h e  fou r th  f l i g h t  s t a g e ,  S-IC-504, 
w i l l  a l s o  bctgin. 

S-11. S t s B l .  I n  f i s c a l  years  1962 and 1963, t h e  major S-I1 e f f o r t s  
were concerned with pre l iminary  and d e t a i l e d  des igns ,  procurement o f  s p e c i a l  
t oo l ing  and t e s t  equipment , procurement o f  components f o r  design v e r i f i c a t i o n  
and q u a l i f i c a t i o n  t e s t i n g ,  and long lead-time hardware procurement f o r  e a r l y  
s t ages .  During f i s c a l  year  1964, f a b r i c a t i o n  of  t h e  b a t t l e s h i p  s tage  and 
t h e  s t r u c t u r a l  s t a g e  continued. I n  add i t ion ,  f a b r i c a t i o n  and assembly of  
t h e  a l l - s y s t  ems dynamic, and f a c i l i t y  checkout s t a g e s  were i n i t i a t e d .  
Procurement cif long lead-time hardware f o r  t h e  f i r s t  two f l i g h t  s t ages  began. 
I n  f i s c a l  year  1965, major s t a g e  t e s t i n g ,  such a s  b a t t l e s h i p  and s t r u c t u r a l  
t e s t i n g ,  w i l l .  be i n i t i a t e d .  The a l l - sys tems s t a g e  f a b r i c a t i o n  and assembly 
w i l l  be  compl.eted and checkout w i l l  be  inaugurated.  Both t h e  dynamic and 
f a c i l i t y  checkout s t a g e s  w i l l  be  p a r t i a l l y  assembled. Fabr i ca t ion  of four  
f l i g h t  s t a g e s  w i l l  be i n  progress  and long lead-time procurement w i l l  be  
i n i t i a t e d  on t h e  f i f t h  f l i g h t  a r t i c l e .  

--- S-IVB St%&. The S-IVB s t a g e  i s  a modified ve r s ion  o f  t h e  S-IV. 
Although i t  will  be used a l s o  i n  t h e  Saturn I B ,  t h e  bas i c  development c o s t s  
a r e  being charg,ed t o  t h e  Saturn V. A s  with t h e  S-IC and S-I1 s t a g e s ,  funding 
i n  f i s c a l  years  1962 and 1963 was used t o  provide design,  f a c i l i t i e s  planning 
and too l ing ,  and procurement of  long lead-time hardware. Q u a l i f i c a t i m  
t e s t i n g  o f  components was a l s o  s t a r t e d  during t h i s  per iod.  
major s t a g e  t e s t i n g ,  inc luding  b a t t l e s h i p  and s t r u c t u r a l  t e s t s ,  was provided 
f o r  i n  f i s c a l  year  1964. During f i s c a l  year  1964, t h e  Douglas AFrcraEt 
Company began t h e  f a b r i c a t i o n  and assembly of  t h e  a l l - sys tems,  dynami: and 
f a c i l i t y  checkout s tages .  Long lead  procurement o f  hardware and f a b r i c a t i o n  
f o r  t h e  f i r s t  f l i g h t  s t a g e  was a l s o  s t a r t e d .  Ground t e s t i n g  w i l i  be In tens i -  
f i e d  i n  f i s c a l  year  1965 and t h e  l a s t  ground tes t  s t a g e ,  t h e  f a c i l i t y  checkout 
s t a g e ,  w i l l  b e  de l ivered .  Fabr i ca t ion  o f  t h e  f i r s t  f l i g h t  s t a g e  w i l l  cont inue  
and long lead procurement f o r  t h e  next  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 l .  

I n i t i - a t i o i  o f  

---- Vehicle Instrument Unit ,  The v e h i c l e  instrument  u n i t  inc ludes  aii a l l -  
i n e r t i a l  guidance system, a c o n t r o l  system, and te lemet ry  and measuring 
c a p a b i l i t i e s .  It i s  being developed and assembled by t h e  Marshal l  S p x e  
F l i g h t  Center.  The major e l e c t r o n i c  components a r e  provided by t h e  Blzndix 
and I B M  corpora t ions .  F i s c a l  year  1962 and 1963 funds provided f'or i i i i t i a l  
design,  component t e s t i n g  and a cont inuance o f  guidance system research  and 
development, based on experience wi th  t h e  Saturn I p r o j e c t .  I n  f'iscaL year  
1964, t h e  design and engineer ing of components w i l l  cont inue  and t h e  .,Iirst 
two ground t e s t  u n i t s  v i b r a t i o n  and s t r u c t u r a l ,  w i l l  be  de l ivered .  S t ruc tu ra  1. 
t e s t i n g  w i l l  b e  performed. During f i s c a l  year  1965, t h e  procurement, f ab r i ca -  
t i o n ,  and acceptance t e s t i n g  of  components w i l l  cont inue  and t h e  prociirement 
of long lctad-time items f o r  SA-501 and SA-502 w i l l  be  s t a r t e d .  The rcxnaining 
four  ground t e s t  u n i t s  ( t he  breadboard, f a c i l i t y  checkout u n i t ,  clynam:.c u n i t ,  
and f l i g h t  systems u n i t )  w i l l  be  de l ive red ,  
p l e t e d  and t h e  ,dynamic and f l i g h t  systems tests w i l l  begin.  

Vibra t ion  t e s t i n g  w i l l  bc? com- 
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Ground ? s p o r t  Equipment. Ground support  equipment (GSE) i s  n o n - f a c i l i t y  
hardware requi red  t o  handle ,  ope ra t e ,  and checkout t h e  assembled vehic-les. 
F i s c a l  year  1964 funds were used almost exc lus ive ly  f o r  t h e  devellopmeit o f  
automatic checkout equipment t o  f a c i l i t i a t e  pre-launch countdowns and t o  
improve h u n c h  r e l i a b i l i t y .  Fab r i ca t ion  o f  a pro to type  set  o f  equipmlmt 
(breadboard) was a l s o  s t a r t e d  and procurement was i n i t i a t e d  f o r  equipment 
t o  be i n s t a l l e d  i n  Launch Complex 39 f a c i l i t i e s .  The Sa turn  V breadboard 
w i l l  be  completed i n  f i s c a l  year  1965 and procurement a c t i o n s  w i l . 1  coii t inue 
t o  provide t ' h e  minimum checkout equipment e s s e n t i a l  f o r  t h e  f i r s t .  fac  i l i t y  
checkout .and launch of a Saturn V veh ic l e .  F i s c a l  year  1965 funds w i l l  a l s o  
be  used t o  develop and procure s p e c i a l  test  equipment and components. 

- F-1 Engine Procurement. The f i s c a l  year  1964 funding provides  f o r  2 
engines t o  be de l ive red  i n  t h e  c u r r e n t  yea r ,  and procurement o f  long-Lead 
hardware for  19 engines.  The f i s c a l  year  1965 e s t ima te  provides  f o r  cmgines 
t o  be de l ivered  i n  f i s c a l  year  1965, and procurement o f  long-leacl hardware 
f o r  30 engines .  Funds i n  both f i s c a l  years  provide f o r  procurement oE 
support  h.ard3ware and se rv ices  and p rope l l an t s  f o r  acceptance t e s t i n g .  

5-2 Enpine Procurement. The f i s c a l  year  1964 e s t ima te  provides  ::or 
11 engines t o  be de l ive red  i n  t h e  c u r r e n t  year  and procurement of long- 
lead hardware f o r  26 engines  t o  be de l ive red  i n  f i s c a l  year  1965. F i s c a l  
year  1965 funding provides  f o r  engines t o  be  de l ive red  i n  f i s c a l  year  1965 
and procu:rement o f  long-lead hardware f o r  41 engines t o  be de l ive red  :.n 
f i s c a l  year  1966. Funds i n  both f i s c a l  years  a l s o  provide f o r  supporr: 
hardware, support  s e r v i c e s  and p rope l l an t s  f o r  acceptance t e s t i n g  of  1:he 
engines.  

Vehicle Su;pport. Vehicle support  funds a r e  requi red  t o  provide : ;ervices  
and equipmenit t h a t  a r e  common t o  more than one s t a g e  o r  system of t h e  vehic le , ,  
F i s c a l  year  1964 funding inc ludes  ins t rumenta t ion ,  recording,  and data  re- 
duct ion equipment f o r  t h e  Saturn V dynamic tes t  s tand;  development o f  t r a n s -  
p o r t a t i o n  c a p a b i l i t i e s ,  such a s  modi f ica t ions  of  marine v e s s e l s  for st.age 
t r anspor t a t ion ;  use o f  a s p e c i a l  a i r p l a n e ,  t h e  "Pregnant Guppy," f o r  trner- 
gency movement of  ou t - s i zed  cargo;  a pro- ra ta  sha re  of  computer s e r v i c e s  
used by a l l  S3tin-n v e h i c l e  p r o j e c t s ;  range s a f e t y  devices  and t rackin) ;  
beacons f o r  u se  during Saturn V f l i g h t s ;  and engineer ing support .  I n  f i s c a l  
year  1965, t h e s e  bas i c  a c t i v i t i e s  w i l l  be  continued. F i s c a l  year 19611 fund- 
ing  inc ludes  spec ia l  t o o l i n g  and f a b r i c a t i o n  o f  t es t  hardware and €ixl .ures;  
procurement o E s p e c i a l  t es t  equipment f o r  c a l i b r a t i o n  and support  o f  c om- 
ponent t e s t i ~ i , ~ ;  expansion of  wind tunne l  t e s t i n g  t o  determine acoust ic  a 1  
environment , pres su re  d i s t r i b u t i o n ,  s t a t i c  s t a b i l i t y ,  v e h i c l e  f l u t t e r  
a n a l y s i s  and h e a t  t r a n s f e r ;  a cryogenic flow c a l i b r a t i o n  s t and ,  hybrici 
s imula t ion  f a c i l i t i e s ;  r e a l  t i m e  d i g i t a l  s imula t ion  equipment; an ana1.og 
f l i g h t  siniule to r ;  data  reduct ion  equipment; c o n t r o l  system hydraul ic  s8imula- 
t i o n  equipment; dimensional and non-des t ruc t ive  t e s t i n g  equipment f o r  assembly 
and q u a l i t y  v e r i f i c a t i o n ;  v e h i c l e  p rope l l an t  b l a s t  hazard t e s t i n g ;  act i v a t i o n  
and ope ra t ion  o.E dynamic t e s t  s tand.  
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Apo 110 Support 

1965 --- 1963 1964 

Systems en.g:ineering.. .......... 
Mission c o n t r o l  systems.. ...... 
Apollo space operat ion. .  ....... 
Supporting, technology.. ........ 

Spacecraf t  technology.. ...... 
Launch v e h i c l e  technology.. .. 
Propulsicln technology.. ...... 

Launch ope:rat:ions and 
instrumentat ion. .  ............ 

Launch oFler a t  i ons  techno logy. 

T o t a l  c o s t s  .................. 

$20,425,000 

7,672,000 
7 , 989 , 000 

370,000 
25 , 57 0,000 
(7,963 , 000) 
(6,299,000) 
(9,004,000) 
(2 304 000 

$62,026,000 

$40,900,000 

36,500,000 
52 , 500 , 000 

2,900,000 
46,500,000 

(18,7 00,000) 
(12,900,000) 
(12,800,000) 

(2,100,000) 

9 179,300 000 

:$46,000,000 

51,300,000 
41,400,000 
2.1 , 600,000 
48,900,000 

(13,000,000) 

- (3,500,000) 

(20,200 , 000) 

(12,200,000) 

&?OS, 200,000 --- 
Apollo s,upport c o n s i s t s  o f  t h e  support ing technology and engineer ing 

e f f o r t  r e l a t e d  t o  t o t a l  mission requirements,  inc luding  space v e h i c l e  
r e l i a b i l i t y  and. development and maintenance of  t h e  launch and f l i g h t  
ope ra t ions  necessary f o r  t h e  accomplishment o f  t h e  Manned Lunar Landing 
program. 

Systems-Enpineering. This  a c t i v i t y  provides  f o r  t h e  prograrvwide 
t echn ica l  support  needed f o r  t h e  success fu l  accomplishment o f  Apollo. It  
i s  designed to  provide assurance t h a t  t h e  func t iona l  and performance require-  
ments placed upon a l l  elements o f  t h e  program a r e  compatible with e a c i  o t h e r  
and with t h e  mission ob jec t ives .  S tud ie s  undertaken i n  e a r l y  f i s c a l  year 
1963 reaff i rmed t h e  s e l e c t i o n  o f  t h e  lunar  o r b i t a l  rendezvous (LOR) rnllde f o r  
t h e  ApolZo mission. Recent systems engineer ing a c t i v i t i e s  inc lude  development 
of  s p e c i f i c a t i o n s  for  Apollo t h a t  i n s u r e  t h a t  each subsystem element . J i l l  be 
developed i n  accordance wi th  t h e  o v e r a l l  system requirement.  F i s c a l  year 1964 
funding provided f o r  t h e  i n i t i a t i o n  o f  s t u d i e s  concerning missiori des1:ription 
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 ,  systems s p e c i f i c a t i o n s  , guid- 
ance and navigat ion,  communications and t r ack ing  networks, checkout eEfec t ive-  
ness ,  and documentation. Systems engineer ing r ece ives  p r i n c i p a l  support  from 
both Bellcomm and General E l e c t r i c .  F i s c a l  year  1965 funding prcwide; f o r  a n  
extension of  most of  t h e  ana lyses  now under way and i n i t i a t i o n  of  new e f f o r t s , ,  
where requi red ,  a s  t h e  program advances. There w i l l  be  some s h i f t  o f  emphasi(5i 
t o  r e l i a b i l i t y  s t u d i e s ,  inc luding  mission s a f e t y  a n a l y s i s ,  matheniatics31 model 
development, and f a i l u r e  e f f e c t s  ana lys i s .  

Launch &ra t ions  and Instrumentat ion.  The funds i n  t h i s  catego :y pro- 
v i d e  f o r  t he  launch ins t rumenta t ion  necessary t o  measure and record  tlie 
launch performance o f  space v e h i c l e s  used i n  t h e  Manned Lunar Landing l>ro- 
gram; t h e  support  provided by range c o n t r a c t o r s  and t h e  A i r  Force; bas ic  
equipment, s u p p l i e s  and s tock  m a t e r i a l  requi red  by t h e  range c o n t r a c t o r s  o r  
t h e  A i r  Force i n  support  of t h e  program; and t h e  maintenance and necessary 
a l t e r a t i o n  of  f a c i l i t i e s  i n  t h e  Merritt I s l a n d  Launch Area and a t  Lauiich 
Complexes 34 and 37 a t  t h e  Kennedy Space Center.  The d i v i s i o n  of' respons i -  
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b i l i t i e s  between NASA and the  A i r  Force were de l inea ted  i n  an  agreemint 
between the  Administrator and the  Sec re t a ry  of Defense on January 1 7 ,  1963. 

M i s s i o g s o n t r o l  Systems. Mission c o n t r o l  systems a c t i v i t i e s  include 
development, ope ra t ion ,  and maintenance of t he  Lntegrated Mission Control  
Center  (IMCC) a t  the  Manned Spacecraf t  Center and a s soc ia t ed  int .erface 
equipment a t  the  Kennedy Space Center.  It a l s o  provides f o r  t he  t echn ica l  
i n t e g r a t i o n  of the  IMCC wi th  the  world-wide manned space f l i g h t  network. 

The IMCC bu i ld ing  is  nea r ly  complete and b e n e f i c i a l  occupancy i,; 
scheduled f o r  March 1964. Implementation of t he  r ea l - t ime  computer Zomplex 
by IBM has progressed r a p i d l y .  Three of t h e  four  l a r g e  d i g i t a l  compliters 
r equ i r ed  a re  temporar i ly  i n  a ren ted  bu i ld ing  and are being used f o r  prepa- 
r a t i o n  of computer programs and ope ra t iona l  planning. The balance O E  t he  
t echn ica l  sqstems w i t h i n  the  IMCC, under c o n t r a c t  t o  Phi lco ,  a r e  being 
developed arid procured and a l l  major equipment is scheduled to he a v a i l a b l e  
by the  end of f i s c a l  year  1964. In t eg ra t ed  t e s t i n g  of t he  IMCC wi th  the  
manned spaces f l i g h t  network w i l l  be conducted i n  f i s c a l  year  1965. F i sca l  
year 1965 fimdis are needed f o r  t he  completion of t he  IMCC and f o r  ope ra t ion  
and mainten.zmc.e of t h e  IMCC. Also included is the  Apollo launch d a t a  system, 
c o n s i s t i n g  of equipment a t  Kennedy Space Center f o r  d a t a  format conversat ion 
and s i g n a l  c:ortditioning p r i o r  t o  t ransmiss ion  t o  the  W C C  a t  the  Manned 
Spacecra.f t Center .  

A ~ o ~ l l o  Space Operation, 
support  of flight missions can be c l a s s i f i e d  i n t o  t h r e e  major c a t e g o r i e s :  
P r e - f l i g h t ,  f l i g h t ,  and crew. 

Apollo space ope ra t ions  r equ i r ed  f o r  t he  

Pre:-fl.;Lght opera t ions  include t h e  e f f o r t  r equ i r ed  t o  check-out t he  
spacec ra f t  i i t  t he  launch area p r i o r  t o  launching. F i s c a l  year  1965 funds 
w i l l  be utF:li:zed t o  c a r r y  on the  e f f o r t  i n i t i a t e d  i n  the  f i s c a l  yea1 1964. 
These funds; w i l l  provide f o r  t he  con t r ac to r  s e r v i c e s  r equ i r ed  f o r  cc l l e c t i n g ,  
record ing  rind eva lua t ing  t h e  checkout te lemet ry  da t a ;  t he  connecting, of t he  
ground support  equipment t o  t h e  f a c i l i t i e s  ; t he  engineer ing  and des ign  
e f f o r t  requi red  f o r  connecting the  ground support  equipment; t he  cryogenic  
and hypergol ic  consummables r equ i r ed  f o r  t e s t i n g  and f l i g h t  loading  t h e  
spacec ra f t  ; and the  common-use spacec ra f t  consumable  spa res  u t  i : L  ize!d by 
Apollo conl: r ac to r s .  

F l i g h t  ope ra t ions  inc ludes  the  planning, support  and a c t u a l  accomplish- 
ment of manned missions from l i f t - o f f  t o  recovery.  F l i g h t  operat ior is  may 
be div ided  i n t o  t h r e e  d i s t i n c t  a r e a s :  Mission planning; f l i g h t  con1:rol; 
and ope ra t iona l  suppor t .  

F i s c a l  year 1964 funding f o r  mission planning supported development of 
real t i t n e  (computer programs, booster  c losed-loop guidance equa t ions ,  mathe- 
mat ica l  techniques f o r  t r a j e c t o r y  programs, and the  procurement. of $1 hybr id  
computer t o  provide an a n a l y t i c a l  c a p a b i l i t y  f o r  t he  development of r e a l  
time computer programs f o r  mission a n a l y s i s  and suppor t .  
funds w i l l  be used to  cont inue the  suppor t  of t hese  mission plannin;  function:;. 

F i s c a l  y e x  1965 



The f-l.:scal year  1964 funds a l l o c a t e d  f o r  f l i g h t  c o n t r o l  were us'ed t o  
provide c o n t r a c t o r  support  personnel  f o r  f l i g h t  monitoring and remote s i t e  
ope ra t ion ,  f l i g h t  c o n t r o l l e r  t r a i n i n g  a i d s ,  and accessory and a u x i l i a r y  
equipment f o r  f l i g h t  c o n t r o l l e r s .  F i s c a l  year  1965 funds w i l l  be used t o  
cont inue  support  of t h e  above i t e m s  and, i n  a d d i t i o n ,  provide engineer ing 
s t u d i e s  of f l i g h t  c o n t r o l  techniques.  

Fiscal. year  1965 funds w i l l  be  used t o  cont inue  s t u d i e s  begun i n  f i s c a l  
year  19614 CIII recovery ope ra t ion  techniques ,  tests of  s p a c e c r a f t  landing and 
recovery systems, and procurement of handl ing and r e t r i e v a l  equipment for 
Apol l o .  

Crew ope ra t ions  provides  f o r  c r e w  t r a i n i n g  and i n t e g r a t i o n  of crew 
a c t i v i t i e s  v i t h  t h e  engineer ing  des ign  and development of Apoll~o spacec ra f t  
and wi th1  fl.I.gl-it mission planning and t r a i n i n g .  The equipment requirements 
f o r  crew t r a i n i n g  inc lude  a f ree- f  l i g h t  l una r  l ande r ,  a crew procedures 
development t r a i n e r ,  i n - f l i g h t  t e s t  systems hardware, and c e n t r i f u g e  cockpi t  
equipment. 

F i sca l  year  1964 funds provide f o r  a s t ronau t  academic, s u r v i v a l ,  and 
miss ion  t r a i n i n g .  F i s c a l  year  1965 crew ope ra t ions  funding w i l l  provide 
f o r  fabricart:ion and t e s t i n g  of t h e  crew procedures development trainer and 
w i l l  con.tinrue crew t r a i n i n g  commensurate wi th  t r a i n e r  a v a i l a b i l  it:y. 

Support:irp Technology. This i s  a p r o j e c t  of i n d i v i d u a l l y  se l ec t ed  
engineer ing  t a s k s  p r imar i ly  suppor t ing  t h e  broad Apollo program. The p r o j e c t  
i nc ludes  s t u d i e s  and hardware developments which w i l l  provide increased  
assurance of' meeting t h e  performance and r e l i a b i l i t y  requirements of t h e  
Apollo program. This e f f o r t  inc ludes  i n v e s t i g a t i o n s  of improved o r  a l t e r n a t e  
systems, subsystems, components and m a t e r i a l s  which can be phased i n t o  t h e  
present  Apollo program i n  a t imely  fash ion  as requ i r ed .  

The ta.s8ks3 f a l l  i n t o  four  genera l  ca t egor i e s  -- s p a c e c r a f t ,  launch v e h i c l e s ,  
propuls ion,  and launch opera t ions .  

Apollo spacec ra f t  technology d e a l s  w i th  materials and s t r u c t u r e s ,  f l i g h t  
systems development, and human f a c t o r s .  A l t e r n a t e  s t r u c t u r a l  subsystems w i l l  
be  designed and eva lua ted  under t h e  s p e c i f i c  launch and f l i g h t  environments 
t o  be encountered by the  s p a c e c r a f t .  E f f o r t  w i l l  be  cont inued t o  improve 
spacec ra f t  sea.ls and s e a l i n g  techniques.  Improved p r o t e c t i v e  systems w i l l  be 
inves t iga t ed  t o  provide f l i g h t  crews wi th  an environment which is as s a f e  
and comfortable as can be provided. Development of a l t e r n a t e  hardware, based 
on new technology w i l l  be  s t a r t e d ,  t o  make improved equipment a v a i l a b l e  on 
a t imely  bas i s .  

I n  t h e  1a.unch v e h i c l e s  ca tegory ,  primary emphasis i s  being placed on 
t h e  improvement of s t r u c t u r e s  and propuls ion  systems,  and t h e  i n t e g r a t i o n  
of  t h e  engines i n t o  t h e  launch v e h i c l e s .  Problems a s soc ia t ed  wi th  v e h i c l e  
aerodynamics, and guidance and c o n t r o l  requirements w i l l  be inves t iga t ed .  
Recent advances i n  t h e  s t a t e - o f - t h e - a r t  w i l l  be app l i ed  t o  a l t e r n a t e  
approaches for t h e  mainstream hardware development. 
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Propuls ion  technology e f f o r t  i s  d i r e c t e d  toward c u r r e n t  developnnent 
problems as we l l  as improved engine system components. 
be continued i n t o  t h e  problems of combustion i n s t a b i l i t y  and p rope l l an t  pump 
s t a l l s  dur ing  s ta r t  up. E f f o r t  is a l s o  be ing  d i r e c t e d  i n t o  t h e  a r e a  of 
pulse-operated r e a c t i o n  c o n t r o l  engines ,  on tankage and components f x  s m a l l  
pressure-fed systems, and on p rope l l an t  performance f o r  a p p l i c a t i o n  to space-  
c r a f t  propuls ion systems. 

Invest igat iolns  w i l l  

I n  t h e  launch ope ra t ions ,  t a s k s  r e l a t i n g  t o  t h e  f u e l i n g  system, f o r  t h e  
handl ing  of l i q u i d  oxygen and kerosene,  hypergol ic  f u e l s  and oxndizers ,  and 
t h e  simultaneous handl ing of l i q u i d  oxygen and l i q u i d  hydrogen w i l l  ''>e 
s tud ied .  Ground support  equipment and techniques ,  w i l l  a l s o  be studLed i n  
an e f f o r t  t o  reduce t h e  time requi red  f o r  checkout. 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1965 ESTIMATES 

OFFICE OF M&.VNED SPACE FLIGHT ADVANCED MISSIONS I’ROGRAM 

PROGW4 OBJECTIVES AND JUSTIFICATION: 

From t h e  experience and technologica l  advancement gained t o  d a t e  with 
Mercury, Gemini, and Apollo missions,  advanced manned space f l i g h t  mission 
concepts  a r e  examined through advanced s t u d i e s  designed t o  determine t h e  
l o g i c a l  extension of t h e  n a t i o n a l  space capab i l i t y .  Development. of :he 
c a p a b i l i t y  for manned luna r  landing and r e t u r n  provides  t o  t h e  r i a t i o i  t he  
s c i e n t i f i c  and t echn ica l  knowledge of t h e  space and l u n a r  ope ra t ions  nec- 
e s sa ry  t o  undertake long-term Ear th-orb i t ing  s a t e l l i t e  missions,, s c i  2 n t i f i c  
exp lo ra t ion  of t h e  Moon, and u l t i m a t e l y ,  exp lo ra t ion  of t h e  p lane ts .  Plan- . .  

ning o f  t h i s  type  i s  e s s e n t i a l  t o  provide information upon which 
f u t u r e  program dec is ions .  

SUPIMARY OF LEESOURCES REQUIREMENTS: 

1963 

$11,391,000 Advanced s tud ie s . .  . . . . . . . . . . . . . . 
BASIS OF FUND REQUIREMENTS: 

1963 

$11,391,000 Advanced s tud ie s .  .. . . . . . . . . . . . 

1964 

$22,100,000 

1964 

$22,100,000 

t o  base 

- 1965 ._ 
$26,000,000 

- 1965 __ 
$ 5  6,000,000 

The ob. ject ives  of t h e  advanced s t u d i e s  a r e  t o  analyze p re sen t  l-ardware 
systems f o r  growth p o t e n t i a l ;  t o  develop requirements f o r  f u t u r e  sys,tems; t o  
provide guidance f o r  r e sea rch  and technology a c t i v i t y ;  and t o  provide inforrrla.. 
t i o n  upon which f u t u r e  program dec i s ions  can be based. 

This  ial2t:ivity w i l l  enable  t h e  NASA t o  advance technology i n  requi red  
a reas ,  provide a sound b a s i s  f o r  f u t u r e  programs, and permit near  olltimum 
s c i e n t i f i c  and t e c h n i c a l  programs. Advanced planning i s  necessary  and 
e s s e n t i a l  i h  tenable f u l l  cons ide ra t ion  of the  foregoing f a c t o r s  ant1 of t h e  
resource requirements f o r  f u t u r e  missions.  

Advanced s t u d i e s  involve t h e  cont inuing e f f o r t  l ead ing  t o  t h e  d e f i n i -  
t i o n  and pre l iminary  des ign  and s p e c i f i c a t i o n  of p o s s i b l e  f u t u r e  maimed space 
f l i g h t  missions,  based on t h e  f a c t  t h a t  exp lo ra t ion  of  t h e  Moon i s  ; > u t  t he  
f i r s t  major s t e p  i n  manned exp lo ra t ion  of space. S p e c i f i c  a r e a s  of i n v e s t i -  
ga t ion  inc lude  manned s a t e l l i t e s ,  manned luna r  missions,  and manned p lane ta ry  
miss ions  . 
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Manned S a t e l l i t e s  

During t h e  p a s t ,  s t u d i e s  have been d i r e c t e d  toward (1) t h e  (demonstra- 
t i o n  of t h e  1:echnical f e a s i b i l i t y  of  manned Earth- o r b i t i n g  s a t e l l i t e s ,  (2) 
establishment: of t h e  c h a r a c t e r i s t i c s  of o r b i t i n g  manned l a b o r a t o r i e s ,  and 
(3) d e f i n i t i o n  of major subsystems, such as l i f e  support  system, power 
supp l i e s ,  s c i e n t i f i c  and experimental  ins t rumenta t ion ,  d a t a  process ing  
equipment, airid s t a b i l i z a t i o n  systems. I n  add i t ion ,  s t u d i e s  have been i n i -  
t i a t e d  t o  analyze l o g i s t i c  requirements  f o r  ope ra t iona l  maintenance of 
manned s a t e l l i t e s .  Th i s  included launch f a c i l i t y  requirements ,  r e f u e l i n g ,  
resupply and emergency rescue  methods, and conf igu ra t ion  requirements f o r  
f e r r y  and supply vehic les .  

The f i s c a l  year  1965 e f f o r t  f o r  manned s a t e l l i t e s  s t u d i e s  w i l l  p l ace  
emphasis on opt imiza t ion ,  s p e c i f i c a t i o n  p repa ra t ion  and pre l iminary  p l ans  
f o r  des ign  of the va r ious  subsystems and configurat ions.  
t h i s  e f f o r t  w i l l  permit a d e t a i l e d  appra i sa l  o f  t h e  requirements  f o r  such 
a program beyond t h e  approved m i l i t a r y  e f f o r t  and w i l l  provide a sounl b a s i s  
f o r  a hardware development program dec i s ion  i f  requi red  i n  t h e  f u t u r e ,  

The r e s u l t s  of 

Manned Lunar Missions 

The prime o b j e c t i v e  of t h e  Apollo program i s  t o  p l ace  two men on t h e  
luna r  surfac'e and t o  r e t u r n  them s a f e l y  w i t h i n  t h i s  decade. This achieve- 
ment w i l l  c o n s t i t u t e  t h e  beginning of l una r  explora t ion .  Therefore ,  t h e  
p r i n c i p a l  emphasis of t h e  manned l u n a r  s t u d i e s  i s  t o  i d e n t i f y  and def:ine 
t h e  most e f f e c t i v e  systems t o  support  l u n a r  exp lo ra t ion  miss ions  fol lowing 
t h e  i n i t i a l  ,4poLlo landings.  

S tud ie s  a r e  now underway involving systems t o  support  i n i t i a l  su r f ace  
reconnaissance ope ra t ions  i n  t h e  immediate post-Apollo per iod  and systems 
s u i t e d  t o  m o m  ex tens ive  l u n a r  ope ra t ions  and s c i e n t i f i c  e x p l o i t a t i o n  of 
t h e  moon. 

Systems being inves t iga t ed  f o r  use i n  the  per iod  fol lowing the  i ini t ia l  
landing include the  Apollo Log i s t i c  Support System (ALSS) and t h e  Stay.Time 
Extension Module (STEM). The ALSS would c o n s i s t  of an unmanned A p o l h  Lunar 
Excursion Module (LEM) descent  s t age ,  modified t o  be capable  of Banding 
approximately 7,000 pounds on the  lunar  su r face ,  t o  inc lude  an appropr i a t e  
family of su r face  equipment. This equipment would inc lude  s u r f a c e  veh ic l e s  
and s h e l t e r s  t o  extend t h e  mob i l i t y ,  s t a y  time, and c a p a b i l i t y  of Apollo 
a s t ronau t s .  The STEM would c o n s i s t  of a modified Apollo LEM capable  of pro- 
v id ing  modest ex tens ion  of luna r  su r face  s t a y  time f o r  t he  a s t r o n a u t s  beyond 
t h a t  p re sen t ly  provided. 

The p r i n c i p a l  system being i n v e s t i g a t e d  f o r  subsequent,  more extensive 
ope ra t ion  is t he  Lunar Explorat ion System f o r  Apollo (LESA), a f l e x i b l e  
system which i n  i t s  growth c a p a b i l i t y  could provide a lunar  base. LE!iA is 
conceived as a modular s e t  of l una r  su r face  hardware which can be quic:kly 
t a i l o r e d  t o  sJppor t  a wide range of lunar  exp lo ra t ion  miss ions .  The ziystem 
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i nc ludes  su r face  veh ic l e s ,  s h e l t e r s ,  nuc lear  power p l a n t ,  appropriat l?  sup- 
p o r t  equipment, and r egene ra t ive  systems t o  reduce resupply requirements.  
From t h e  family of LESA modules, s e t s  o f  equipment could be assembled t o  
meet t h e  needs of e i t h e r  small o r  l a r g e  groups of  a s t r o n a u t s  (up t o  :!8 men) 
f o r  l una r  sur face  missions of e i t h e r  sho r t  o r  long durat ion.  

Emphasis i n  t h e  l u n a r  s tudy  program i s  on l ay ing  a sound base f o r  
development D f  t h e  ALSS, t h e  
luna r  exp1o:rat ion missions.  
f i s c a l  year  l.964, it i s  a n t i c i p a t e d  t h a t  pre l iminary  engineer ing work w i l l  
be i n i t i a t e d  i n  f i s c a l  year  1965. 
development :, d e t a i l  design,  pre l iminary  mockups, and t e s t  a r t i c l e s .  

most probable system f o r  support  o f  ea]-ly 
Following program d e f i n i t i o n  s t u d i e s  dui-ing 

Th i s  w i l l  inc lude  e s s e n t i a l  suppol t ing  

Manned P lane ta ry  Missions 

Considei~able  s c i e n t i f i c  and t e c h n i c a l  i n t e r e s t  has  centered  around 
manned pl.ansl:ai:y miss ions ;  however, it i s  too  e a r l y  t o  de f ine  i n  d e t a i l  
e i t h e r  mission concepts  o r  schedules.  Pr imar i ly ,  t h e  f i s c a l  year  1964 
s t u d i e s  a r e  d i r e c t e d  toward a b e t t e r  understanding of  such a pro,gram. 

I n  f i s c a l  year  1965, the manned p l a n e t a r y  mission e f f o r t  w i l l  p l ace  
primary empha.si.s on a n a l y s i s  of system f e a s i b i l i t y  and concept. S tudies  
of scope, o b j e c t i v e ,  schedules  and c o s t  w i l l  be  necessary  t o  s e l e c t  t he  
most promis i tg  mission p r o f i l e s  f o r  d e t a i l e d  engineer ing  a n a l y s i s  i n  later 
yea r s  . 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

41;U’IONS TO MANNED SPACECRAFT OPERATIONS AM) CHECKOU’I BUIIDING 

PROGRAM O.F=CE FOR THE INSTALLATION: Off ice  of Manned Space F1:ight. 

PROGRAM O F U C E  FOR THE PROJECT: Off ice  of Manned Space F l igh t  

AUTHORIZArION LINE ITEM: John F. Kennedy Space Center,  NASA 

LOCATION QFLPROJECT: Merri t t Is land, Brevard County, F lo r ida  

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

TYPE OF C Q S T R U C T I O N  PROJECT: Extension 

FUNDING : 

FY 1963 and P r i o r  Years $15,816,000 

FY 1964 Estimate 4,964,100 

FY 19651 Ek t i m a t  e 16,316,000 

Tota l  Funding Through FY 1965 $27a096.100 

PR0JEC:T COST ESTIMATE : ---- 
Unit of Unit Tota l  
Measure Q u a n t i t y  - cost cos t  

----- Cons t ruct:ion $& 152,800 

Bui  ].ding Sq.  Ft.  278,787 $43.48 12,121,700 
S i t e  prepara t ion  LS --- 687,300 687,300 
Ut i 1 . i  t lie s LS 343,800 343,800 

EQ11iM3eni: s2,971,200 

OffL=e, shop, & lab- 

!Syst em,s t o  connect 

Air- co:?ditionins,  power, 

o m t o r y ,  equipment LS --- 1,121,000 1,121,000 
/ 

gjc0~12d support  equipment LS --- 695,4CO 695,400 

supp l i e s ,  cool ing systems LS --- 485,300 485,300 
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Unit  of  Unit  To ta l  
Measure Quant i t  y c o s t  -- cost - 

Communi,cat.~.ons systems 

Design 

Fa l lou t  SheI1;er 

--- $669,500 669,500 LS 

SUBTOTAL $16,124,000 

TOTAL 

- 192,000 

$16,316 ,E 
-I_- 

PROJECT DESCR:I'PT ION : 

This  p r o j e c t  provides  f o r  t h e  fol lowing expansions t o  t h e  Operations 
and Checkout 'Building: (1) two th ree - s to ry  add i t ions  t o  the  adminis t r i i t ive 
and engineer ing wing t o  provide approximately 156,850 square f e e t  of o:if ice 
space; (2) a f i v e - s t o r y  o f f i c e  and t ra iner  add i t ion  conta in ing  approximately 
34,400 square f e e t ,  cons i s t ing  of o f f i c e  space on t h e  f i r s t  two f l o o r s ,  
t e s t  areas on the  t h i r d  f l o o r ,  a luna r  excursion module (LEM) t r a i n e r  room 
on the  fou r th  f l o o r ,  and a t r a i n e r  con t ro l  room on t h e  f i f t h  f l o o r ;  ( 3 )  a 
s i n g l e  s t o r y  add i t ion  t o  the  service area conta in ing  approximately 2,250 
square f e e t ,  t o  house mechanical equipment; and (4) an add i t ion  of 
approximately 85,287 square f e e t  t o  t h e  low-bay assembly and test  area.  The 
l a t te r  w i l l  be divided i n t o  four  b a s i c  areas: (a) a s e r v i c e  area, conta in ing  
approximately 10,250 square f e e t ,  t o  house switchgear ,  LEM spare  parts and 
t o o l  rooms, midi f i c a t i o n  shop, and mechanical equipment ; (b) an assembly 
and test  area. of: approximately 15,610 square f e e t ;  (c)  cab le  and u t i l i t y  
tunnels  contadning approximately 6,927 square f e e t ,  f o r  communicati.ons and 
power cabl ing; ,  and (d) a fou r - s to ry  test  area conta in ing  approximately 
52,500 square! f e e t ,  t o  house test  equipment and spacec ra f t  shops. 

PRWECT JUSTIYICATION : 

The lunar  excursion module of t h e  Apollo spacec ra f t  con f igu ra t ion ,  
coupled w i t h  t he  growth i n  a c t i v i t y  a s soc ia t ed  with t h e  command and se rv ice  
modules, r equ i r e s  add i t iona l  assembly and checkout,  o f f i c e ,  t es t ,  and s e r v i c e  
areas f o r  con t r ac to r  and NASA personnel .  The e x i s t i n g  Operations and Check- 
out  Building !contains work a reas  f o r  engineer ing ,  admin i s t r a t ion ,  chec.kout * 
and modifica1:ion of t h e  Gemini and Apollo command and s e r v i c e  modules# 
Previously au thor ized  cons t ruc t ion  of t h i s  f a c i l i t y  provided only fo r  t h e  
i n i t i a l  buildup of NASA and con t r ac to r  personnel.  The proposed a,ddit:.ons 
are required t o :  (a) house t h e  phased inc rease  i n  personnel ,  and (b) 
perform the  complete p r e f l i g h t  checkout of non-hazardous manned spacec ra f t  
systems i n  o rde r  t o  prove the  f l i g h t  worthiness  of a l l  modules of the  space- 
c r a f t  . 
ESTIMATED FUTURE YEAR FUNDING: None 
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JOHN F. KENNEDY SPACE CENTER, N A S A  

FISCAL Y E A R  1965 ESTIMATES 

ADDITIONS TO MANNED SPACECRAFT OPERATIONS a CHECKOUT BUILDING 
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JOHN F. KENNEDY SPACE CENTER, N A S A  

FISCAL YEAR 1965 ESTIMATES 

ADDITIONS TO MANNED SPACECRAFT OPERATIONS 8 CHECKOUT BUILDING 

I7  5' 
175 '  4 7 5 '  

A D D I T I O N  I E X  I S  T I  NG BU l L D l  N G  

4 7 5 '  

o T H I R D  F L O O R  P L A N  0 

T E R  & 
AR €AS 

L A B  A R E A  - 

1 

I I 

- c ~ ~ N , T o " M " ! L ~  HIGH 
V I E W I N G  3 B A Y  

R O O M  -- 
R O O F  R O O F  

c 1 

. A T O R S  

cn 
f 
m 

- 
I00 50 0 100 200 

S C A L E  F E E T  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

ADVANCED SATURN LAUNCH COMPLEX NO. 39 

PROGRAM OFFICEILOR THE INSTALLATION: 

PROGRAM OFFICE -- FOR THE PROJECT: 

AUTHORIZATI.ONJ,INE ITEM: 

LOCATION OF PROJECT: Merritt I s l and ,  Brevard County, F lor ida  

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

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

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

John F. Kennedy Space Center ,  NASA 

TYPE OF CONSTRIICION PROJECT: New 

FUNDING : 

FY 1963 anti P r i o r  Years $169,550,000 

FY 1964 Eslrirnate 193,980,000 

FY 1965 Estimate 63,284,000 

Tota 1 Ftind:iiig Through FY 1965 $426 , 814,000 

PROJECT COST EF:IMATE: --- 
Unit of 
Mea s u r e  Q u a n t i t y  

Land Acquia it ion - - -  --- 
Construct  i u n  

Ra i l roa  d spurs --- 
Equ ipmeii t 

LS 

Prop e I l a  1.1 t :s e r v  i c  e s  
Communication, TV and 

F i r i n g  a c c e s s o r i e s  
Genere 1 :3 upport  
Ins  t rumenta t ion  
Launch c o n t r o l l e r  

s t a t u s  panels 

cab l i n g  

LS 

LS 
LS 
LS 
LS 

LS 

Unit T o t a l  
c o s t  (:est -- - 
--- --- 

&'4,000 

$674,000 674,000 

$57,009,000 - 

--- 23,490,000 23,4')0,000 

--- 6,660,000 6,6!;0,000 --- 17,304,000 17,304,000 
--- 3,350,000 3,3!iO,OOO 
--- 5,835,000 5,8:15 , 000 

--- 430,000 4'30,000 
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Design 

For c cms 1: 'rut: t ion  
For equipinent 

Fa l lou t  She l t e r  ------ 
PROJECT DESCR:CPT:CON : 

Unit of  
Measure Quan t i ty  

LS 
LS 

--- 
TOTAL 

Unit  
c o s t  - 

r ; ; L  ,ObU 
5,508,000 

l 'ota 1 
(:est -- 

$5 ,541,000 

:bJ ,uuu 
.5,508,000 

$63,2€14,000 --- 
This  proJecrr provides  f o r  t h e  con t inua t ion  o f  design and construct  ion  

of f a c i l i t i e s  to be used f o r  assembling, readying,  and launching t h e  Szturn V 
vehic le .  P r i o r  funding provided f o r  t h e  des ign ,  incremental  c o s t s  of the  
cons t ruc t ion  o E  Ithe major s t r u c t u r e s ,  and long procurement lead  t ime i t  ems 
f o r  t h e  complex, such a s  t h e  v e r t i c a l  assembly b u i l d i n g ,  launch control. 
c e n t e r ,  two leiinch pads,  one arming tower, four  launcher-umbilica 1 towers ,  
two crawler-tic~sn:;porters, crawlerways, and a s soc ia t ed  f a c i l i t i e s  and ecpip- 
ment. This  increment provides  funds f o r  t h e  s h o r t e r  lead t i m e  i tems ncxes- 
s a r y  t o  support  ,the i n i t i a l  launch requirements f o r  t h e  Apollo program a s  
we l l  a s  t h e  ca i?abi l i ty  of suppor t ing  t h e  present  launch schedules .  

PROJECT JUSTIF ICI~TION : 

This  pro.ject  w i l l  cont inue  t h e  work s t a r t e d  i n  p r i o r  years  and provide 
such items a s  o u t f i t t i n g  t h e  launcher umbi l i ca l  towers and t h e  second :.aunch 
pad. Rai l road spurs  a r e  r equ i r ed  t o  provide r a i l  access  t o  t h e  launch pads,  
t h e  ordnance s to rage  f a c i l i t i e s  and t h e  gas compressor/converter f a c i l l . t y  i n  
order  t o  e:Lim:inate double handl ing of  l a r g e  explos ive  ordnance, helium and 
p rope l l an t s .  

ESTIMATED FUTILE YEAR FUNDING: None 
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FISCAL Y E A R  1965 ESTIMATES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

EXTENSION n> CENTRAL SUPPLY COMPLEX 

P K O G W I  OFFICE FOR THE INSTALLATION: 

PROGKAM OFF&= FOR THE PKOJECT: 

AUTHORIZATIONLINE ITEM: 

LOCATION OF PROJECT: Merritt I s l and ,  Brevard County, F lor ida  

COGNIZANT NASA INSTALLATION: 

TYPE OF CONS_'gUCTION: Extension 

FUNDING: 

Office of Manned Space F l i g h t  

Office of Manned Space F l i g h t  

John F. Kennedy Space Center, NASA 

John F. Kennedy Space Center, USA, 

FY 1963 and P r io r  Years $710,000 

E'Y 1964 Estimate 2,093,600 

FY 1'365 Estimate 952,000 

To ta l  Funding Through FY 1965 3,755,600 

PROJECT COSTESTIMATE : 

Land Acquisit ion 

Construct 

Bu i 1 ding 
S i t e  prepara t ion  
Roads aind parking 
U t  il Ftiles 

Equipment 

Storage racks 
Bins, s'helving, 

f i x t u r e s ,  and 
equipment 

equ ipm'ent 
Materia 1 handling 

Unit of 
Mea su r  e 

Sq. Ft .  
LS 
LS 
LS 

LS 

LS 

LS 

guant i t y  

o-.. 

ow- 

0-0 

--- 

Unit Tota l  
cos t  cos t  - - 

$3J)2.000 

$13.16 6.58 ,000 
107,000 1O7,OOO 
100,000 100,000 
37,000 37,000 

&,io. 000 

4,350 4,350 

21,350 21,350 

24,300 24,300 
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Unit of Unit  To ta l  

Design 

F a l l o u t  She k&r 

Measure guant  it y Cost - 

TOTAL 5952,000 

PROJECT DESCRIPTION: 

This  p ro jec t  provides  fo r  a combination warehouse and manned space- 
c r a f t  spa res  bui lding.  The warehouse p o r t i o n  w i l l  be used f o r  s t o r a g e  
of e l e c t r o n i c  components and equipment, missile v e h i c l e  components and 
spa res ,  photographic equipment and supp l i e s ,  communication supp l i e s ,  
f u r n i t u r e  and o f f i c e  supp l i e s .  
fu rn i sh  space for r ece iv ing ,  inspec t ion ,  and holding components of t h e  
Lunar Excursion Module of t h e  Apollo spacec ra f t .  
a t o t a l  area o f  approximately 50,000 square f e e t  o f  enclosed stosisge space 
and w i l l  be a r i g i d  frame s t r u c t u r e  with masonry c u r t a i n  walls. 
of approximately 12,000 square f e e t  will have a c o n t r o l l e d  environment. 
The bui ld ing  will have a loading dock w i t h  dimensions of approxhmte ly  200 
f e e t  by 10 f e e t .  
yards w i l l  be provided. 
w i l l  be cons t ruc ted  ad jacent  t o  an e x i s t i n g  warehouse i n  t h e  same complex. 

The manned spacec ra f t  spa res  po r t ion  w i l l  

The bu i ld ing  w i l l  have 

An a r e a  

An ad jacen t  paved open opera t ing  area of 12,550 square 
I n  a d d i t i o n ,  6,200 square yards  of open s to rage  

PROJECT JUST IF ICAT ION : 

With the  expansion of launch a c t i v i t i e s  i n  t h e  Merritt I s l a n d  Launch 
Area, t h i s  f a c i l i t y  is r equ i r ed  i n  a d d i t i o n  to  t h e  e x i s t i n g  supply complex 
and t h e  ex is t ing ,  manned spacec ra f t  s to rage  f a c i l i t i e s .  

WarehouscGortion: T h i s  provides  a capac i ty  t o  handle approximately 
1,000 tons  of supp l i e s  per  month t h a t  will move through t h i s  area i n  
t h i s  t i m e  frame. 
per month. The a d d i t i o n a l  requirements are based on s t u d i e s  of  t h e  supply 
requirements of t h e  Mercury and Saturn programs c o r r e l a t e d  w i t h  t h e  
a n t i c i p a t e d  neecls of t h e  Apollo program during t h i s  t i m e  frame. The Cent ra l  
Supply Complex t r i l l  handle a l l  admin i s t r a t ive  equipment and supp l i e s  
necessary t o  support  t h e  John F. Kennedy Space Center,  NASA, Manned Space- 
c r a f t  P r e f l i g h t  Operations,  and o the r  NASA elements and a l l  supporting 
con t r ac to r s .  The paved open opera t ing  area ad jacen t  t o  t h i s  warehouse i s  
r equ i r ed  to simve t h e  v e h i c l e s  going t o  and from t h i s  supply f a c i l i t y .  
a n  addi t iona l .  open paved a r e a  of 6,200 square yards  i s  needed f o r  o u t s i d e  
s to rage  and 1.oatling/unloading opera t ions  of veh icu la r  equipment shipped by 
ra i l .  

Ex i s t ing  f a c i l i t i e s  can handle only  750 tons  of materials 

Also,  
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Manned Spacecraf t  Spares Por t ion :  The complexity of t h e  Lunar 
Excursion Module of t h e  Apollo s p a c e c r a f t  r e q u i r e s  t h a t  t h e  s p a r e  p a r t s  
f o r  t h e  module be s t o r e d  and maintained under r i g i d l y  c o n t r o l l e d  cond i t ions .  
This  f a c i l i t y  w i l l  f u r n i s h  the space needed t o  p rope r ly  r ece ive ,  sh ip ,  
i n spec t ,  i s sue  and s t o r e  t h e s e  p a r t s .  
a v a i l a b l e  on a cont inuing  b a s i s  t o  assure quick and r e l i a b l e  replacement 
i n  t h e  event o f  a breakdown dur ing  e i t h e r  t h e  checkout or launch opera t ions .  
E x i s t i n g  manned s p a c e c r a f t  faci l i t ies  are being used t o  t h e i r  capac i ty  f o r  
handl ing p a r t s  o f  t h e  Gemini s p a c e c r a f t  and t h e  Se rv ice  and Conrmarid Modules 
of t h e  Apollo spacec ra f t .  

Spare spacec ra f t  p a r t s  must be 

ESTIMATED pVrg, YEAR FUNDING: None 
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JOHN F. KENNEDY SPACE CENTER, NASA 

FISCAL YEAR 1965 ESTIMATES 

EXTENSION TO CENTRAL SUPPLY COMPLEX 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

MANNED SPACECKAFT STATIC TEST FACILITY 

PROGRAM OFFICE FOR THE INSTALLATION: 

PROGRAM OFFICE FOR THE PROJECT: 

AUTHORIZATI~~LINE ITEM: 

LOCATION OF PROJECT: 

COGNIZANT N& INSTALLATION: 

TYPE OF CONggUCTION PROJECT: E x t e n s i o n  

FUNDING:  

Off ice  of Manned Space F l i g h t  

Off ice  of Manned Space F l i g h t  

John F. Kennedy Space  Center, NASA 

Merritt Island, B r w a r d  County, F l o r i d a  

John F. Kennedy Space  Center, NASA 

FY 1963 and Prior Years $5,000,000 

FY 1964 E s t i m a t e  93,000 

FY 1965 Estimate 2,780,000 

T o t a l  Funding  Through FY 1965 $7,873?oo0 

PROJECT COSZ'I STIMATE: 

Land Acs. i s i t ion  

C o n s t r u c t i o n  
-I-- 

Test p d  and s u p p o r t i n g  

Four  s u p p o r t i n g  b u i l d i n g s  
S i t e .  preparation 
Roads and parking 
Util i t ies 

it ems 

Equipmnt ,  

Alti.1:ucle eimulation 

S u p p o r t i n g  Qquipment 
ecli t i p  men t 

Unit of 
Measur e 

LS 
LS 
LS 
LS 
LS 

LS 
LS 

Unit T o t a l  
Cost cost -- want i ty 

- $519,500 

--- $147,8013 147,800 
85,000 85,000 

7 3010 7,300 

--- --- 44,300 44,300 

--- 235 ,*IO0 2 35,100 
- -- 

60,500 

--- 1,142,000 1 , I  42,000 --- 1,118,500 1 , I  18,500 



Unit of  Un i I: Total  
Measure Quan t i ty  -- Cosr: c o s t  

Design 

Fa 1 lou t  Sh e 1 t er  --_-- 
TOTAL &780,000 - 

PROJECT DESCF.IE'TION: 

This f a c i l i t y  w i l l  provide a second s t a t i c  t e s t  s t and ,  i t s  r e l a t e d  
bu i ld ings ,  a r d  t h e  necessary equipment, instrumentat ion,  and support  
systems f o r  t h e  s t a t i c  t e s t i n g  of t h e  propuls ion systems of  both t h e  Ascent 
and Descent Stages of t h e  Apollo Lunar Excursion Module. This sicatic tes t  
s t and  w i l l  be loca t ed  approximately 800 f e e t  south of t h e  f i r s t  S t a t i c  
Test F a c i l i t j ,  (Apollo Service Module S t a t i c  Test Stand). It w i l l  be con- 
s t r u c t e d  on i 35-foot high e a r t h  f i l l  over  a d i f f u s e r  and steam e j e c t o r  
system which w i l l  be u t i l i z e d  t o  s imula t e  high a l t i t u d e  condi t ions.  A flume 
w i l l  extend t o  a catch bas in  which w i l l  be connected t o  a leaching area.  An 
a l t i t u d e  chamber, which w i l l  house t h e  module during s t a t i c  t e s t i n g ,  w i l l  be 
l oca t ed  on t h e  tes t  pad. A Ground Service Equipment and Transfer  Building 
w i l l  have a n  a r e a  of approximately 1,000 square f e e t .  A Mechanical Equip- 
ment Building, which w i l l  house vacuum pumps and a i r - cond i t ion ing  equipment, 
w i l l  have a n  a r e a  of approximately 640 square f e e t .  
which w i l l  house n e u t r a l i z i n g  s o l u t i o n  tanks,  equipment t o  t r e a t  cool ing 
water ,  and ct.her a s s o c i a t e d  equipment, w i l l  have an area of  approximately 
1,000 square f e e t .  A Steam Generating P lan t  w i l l  have an area of 1,405 
square f e e t .  A l l  b u i l d i n g s  w i l l  be s i n g l e  s t o r y  steel frame s t r x t u r e s  
w i t h  metal  e x t e r i o r  w a l l s .  

A Water Treatment P lan t ,  

An exis,t:ing Control Building, Fuel Building, Oxidizer Building, and 
Pump House, which support  t h e  e x i s t i n g  S t a t i c  Test  F a c i l i t y ,  w i l l  be used 
j o i n t l y  b~y t:he second f a c i l i t y .  

PROJECT JUS'J;CX:CATION : 

This f a c i l - i t y  i s  r equ i r ed  f o r  f i n a l  checkout of t h e  Lunar Excursion 
Module, p r i o r  to manned f l i g h t s ,  under cond i t ions  c l o s e l y  s imula t ing  
a c t u a l  f I.ighr: condi t ions.  S i g n i f i c a n t  t e c h n i c a l  d i f f e r e n c e s  between t h e  
Service I1odu:le and t h e  Lunar Excursion Module preclude t h e  p o s s i b i l i t y  of 
u t i l i z i n g  a s i n g l e  s t a t i c  t e s t  f a c i l i t y  f o r  both modules. This a d d i t i o n a l  
S t a t i c  T e s t  F a c i l i t y  must accommodate (1) s e r v i c i n g  and s t a t i c  f i r i n g  of  t h e  
Lunar Excursion Module propuls ion systems on an i n t e g r a t e d  b a s i s ,  t o  ensure 
f l i g h t  r ead iness ,  (2) v a l i d a t i o n  t e s t i n g ,  and hype rgo l i c  s e r v i c i n g  of t h e  
Lunar Excursion Module propuls ion systems, and (3) v e r i f i c a t i o n  and Elractice 
of procedure:; t o  be used a t  t h e  launch s i t e .  
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The Ground Serv ice  Equipment and Transfer  Building i s  requi red  t c l  house 
the  e l e c t r i c a l  and e l e c t r o n i c  t r a n s f e r  equipment and t h e  ground s e r v i c e  
equipment re:lated t o  t h e  s t a t i c  t e s t i n g  opera t ions .  The Mechanical Equip- 
ment Building i s  requi red  t o  house equipment f o r  c o n t r o l l i n g  t h e  envir on- 
ment wi th in  t h e  A l t i t u d e  Chamber. The Water Treatment P l a n t  i s  r equ i r ed  t o  
provide condi t ioned water f o r  t h e  d i f f u s e r  and steam gene ra to r ,  and t c  Dre- 
pare  neutra1:izing s o l u t i o n s  f o r  washing down a f t e r  a f u e l  o r  o x i d i z e r  spill. 
The Steam Generator P lan t  is necessary  t o  house t h e  l a r g e  capac i ty  an<[ high 
r a t e  stearn geae ra t ing  equipment' r equ i r ed  t o  maintain a l t i t u d e  s imula t ion  
pressure  i n  t h e  d i f fuse r .  

ESTIMATED FU'L'URE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

PROPELLANT SYSTEMS COMPONENTS LABORATORY 

PROGRAM OFP'LCE FOR THE INSTALLATION: Off ice  of Manned Space F l i g h t  

PROGRAM --- OFI?LCE FOR THE PROJECT: 

AUTHOR1ZAT:Lg LINE ITEM: 

LOCATION OF PROJECT: Mer r i t t  I s land ,  Brevard County , Flor ida  

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

Office of Manned Space F l i g h t  

John F. Kennedy Space Center , NASA 

TYPE OF CON(STIZUCTI0N PROJECT : Extension, Alterat ion 

FUNDING : 

FY 1963 and P r io r  Years 

FY 1964 Estimate 

FY 1!365 Estimate 

Total  Funding Through FY 1965 

PROJECT cosr ESTLMATE : 

Land Acquisit ion -- -- 
Const ruc t  i o n  ----- 

Laboratory addi t ion  
Repair and maintenance 

S i t e  ,preparation 
Roads and parking 
U t  il i t  i e s  

shed 

Equ iprne n t f o r 1 abo rat o r y 
Equipment f o r  maintenance 

,she'd 

$12,000 

588,000 

$600,000 

Unit of 
Measure Quant i ty  

--- --- 

Sq.  F t .  4,100 

Sq. Ft .  4,800 --- LS 
LS 
LS --- 

LS 

LS 

Unit 
cos t  -. 

- -  - 

$30.413 

10.78 
23,3C9 
31,400 
23 ,000 

242,900 

88,800 

Total  
cos t  

- - .. 

$256,30C! 

126 ,800 

5 1 ,800 
23 ,300 
31,40(1 
23 ,000 

331,70Q 

242,900 

88 , 800 
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Unit of  Unit Total 
Measure Quant i ty  Cost Cost 

Fa1 l o u t  She I t e r  

TOTAL 
PROJECT DESCRXPT:LON : 

This proJeci: provides  f o r  ex tens ion  and a l t e r a t i o n s  t o  t h e  Propel1 a n t  
Systems Components Laboratory,  which w i l l  be  used f o r  c leaning ,  ana lyz ing ,  
r e p a i r i n g ,  and t e s t i n g  of hardware and components of a l l  NASA launch v e h i c l e s  
and complexes ,and t h e  manned spacec ra f t  f a c i l i t i e s .  This add i t ion  w i l l  have 
a gross  area o E  approximately 4,100 square  f e e t ,  of which 3,000 square  f e e t  
w i l l  have p r e c i s e  humidity and dus t  c o n t r o l .  The bu i ld ing  a d d i t i o n  w i l  L be 
cons t ruc ted  of conc re t e  block wi th  steel  j o i s t  roof framing. Also included 
i s  a Yropel~lant  Transpor te r  Repair and Maintenance Shed t o  be used i n  the  
c l ean ing ,  purging,  and r e p a i r  oE prope l l an t  t r a n s p o r t e r s .  This shed-tjppe 
s t r u c t u r e  w i l l  hi3ve a gross area of approximately 4,800 square  f e e t .  
Enclosed w i t h i n  t h i s  s t r u c t u r e  w i l l  be an admin i s t r a t ive  and s t o r a g e  area 
wi th  an approximate area of 960 square  f e e t .  

PROJECT JUSTU.LCAT1ON : 

Addition & t h e  Laboratory - The e x i s t i n g  f a c i l i t y  provides  space f o r  
c l ean ing ,  ana:Lys:is, and r e p a i r  of components and hardware such as va lve  
assemblies  and in t e rconnec t ing  p ip ing  r e l a t e d  t o  Launch Complexes 34 arid 37 
and t h e  manned spacec ra f t  f a c i l i t i e s .  The Sa turn  V and t h e  Saturn I B  pro- 
grams w i l l  mom than double t h e  hardware c leaning  and t e s t i n g  requiremtmts 
i n  t h i s  t h e  :Erame. This ope ra t ion  must be performed i n  an environment. of 
a high l e v e l  o E c l e a n l i n e s s  t o  prec lude  microscopic contamination which 
could r e s u l t  :ha t h e  malfunct ion of an en t i re  system. 

P rope l l an t  Transpor te r  Repair and Maintenance Shed - A bu i ld ing  i s  
needed t o  proirl.de space f o r  t h e  necessary  c leaning ,  purging and n e u t r a l i z a -  
t ion  proceasee r equ i r ed  t o  main ta in  50 p rope l l an t  t r a n s p o r t e r s  and o t h e r  
support  equipmnenit . 
of t h e  vacuum ~ y s t e m s  and h e a t  exchangers on the  cryogenic  t r a n s p o r t e r & ,  as 
w e l l  as t h e  vialving and p ip ing  on both t h e  cryogenic  and helium b o t t l e  
t r a n s p o r t e r s .  

This s e r v i c i n g  w i l l  inc lude  t h e  c leaning  and maintenance 

ESTIMATED PUTlJXE -- YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

UTILITY INSTALLATIONS - NEW AREA 

PROGRAM OFFgZ FOR THE INSTALLATION: 

PROGRAM OFFEZFOR THE PROJECT: 

AUTHORIZATIONLINE ITEM: 

LOCATION OF PRiOJECT: Merritt I s l a n d ,  Brevard County, F l o r i d a  

COGNIZANT NA_4 INSTALLATION : 

TYPE OF CONS_EUCTION PROJECT: 

FUNDING : 

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

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

John F. Kennedy Space Center ,  NASA 

John F. Kennedy Space Center ,  NASA 

New,  Extension 

--- FY 1963 and P r i o r  Years 

FY 1964 Estimate $256,000 

FY 1965 Estimate 5,60O,OOO 

T o t a l  Funding Through FY 1965 $5,856,000 

PROJECT COSIESTIMATE : 

Land Acqu.isi t ion  

Cons t ruc t ion  

Support.ing s t r u c t u r e s  
Rai l road  
S i t e  p repa ra t ion  
Roads 
U t i  l i t i e s  

E qu i pmectt; 

Conunurtjications equipment 
and c J ) l e  systems 

Unit  of 
Measure 

LS 
LS 
LS 
LS 
LS 

LS 

Un i 1: T o t a l  
C o s t  c o s t  Quant i ty  -- 

s3,391,300 

--- $142,000 142,000 
--- 241,000 241,000 --- 935,700 935,700 

1,268,800 1,268,800 
803,800 803,800 

$2,208,700 

--- 2,208,700 2,208,700 
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Unit of  Unit  To ta l  
Measure Q u a n t i t y  Cost c o s t  - 

D e s i m  

F a l l o u t  S h e l t e r  

TOTAL 

PROJECT DESCR.IPTION : 

This  p r o j e c t  provides  f o r  t h e  expansion of t he  e x i s t i n g  r o a d ,  w a t ? r ,  
e l e c t r i c a l  d i s t r i b u t i o n  and communication systems, and t h e  r a i l r o a d  t i a t  
w i l l  se rve  t h e  M e r r i t t  I s land  Launch Area. Road cons t ruc t ion  c o n s i s t s  of 
r ebu i ld ing  approximately 16.3 mi les  and cons t ruc t ing  approximate..y 2.2 
mi les  of new roads.  Approximately 3.7 m i l e s  of  16-inch water m a . ~ n  inc luding  
a pumping s t a t i o n  w i l l  be cons t ruc t ed .  Approximately 36,000 feel: o f  13.2 
KV power l i n E  and 6,000 f e e t  o f  16-way communication duct  i s  t o  be con- 
s t r u c t e d .  Ar. a d d i t i o n  t o  the  e x i s t i n g  Cen t ra l  Telephone Of f i ce  in t h e  
Merritt I s l and  I n d u s t r i a l  Area w i l l  be provided. The 2,000 squa.re foo t  
s t r u c t u r e  w i l l  have concre te  frame and concre te  block wa l l s .  Coimunica- 
t i o n s  c a b l e ,  arid video and w i d e  band r e p e a t e r s  w i l l  be i n s t a l l e d  throughout 
t he  Merritt 1.sland Launch Area. The r a i l r o a d  ex tens ion  w i l l  c o n s i s t  of a 
2,000 foot  "suspect  car"  s i d i n g ,  and 8,000 f e e t  of r a i l r o a d  from the  
e x i s t i n g  te rmina l  po in t  a t  Orsino Road t o  t h e  Cen t ra l  Supply ComJlex. 

PROJECT JUSTIFICATION : 

This  p r o j e c t  i s  needed t o  f u r n i s h  t h e  increased  u t i l i t y  c a p a b i l i t y  
f o r  suppor t ing  t h e  o r d e r l y  development of  t h e  Merritt I s l a n d  Launch Area 
i n  t h i s  t i m e  frame. E x i s t i n g  roadways no t  designed f o r  heavy l a a d s  m u s t  
be r e b u i l t .  The a d d i t i o n  of  two lanes t o  Orsino Road i s  requ i r ed  t o  
support  t h e  t r a f f i c  r e s u l t i n g  from t h e  bui ldup of personnel  i n  the indus-  
t r i a l  a rea .  A road from t h e  F lu id  T e s t  Complex t o  Orsino Road i s  requi red  
t o  provide aft a l t e r n a t e  route o u t  of t h e  F lu id  Test Complex hazard a rea .  
The ex i s t ing ,  w a t e r  systems a t  t h e  Cocoa Beach Missile T e s t  Annex and i n  
the  Merritt 1.sland Launch Area are independent of each o t h e r  and both 
l a c k  t h e  r e se rve  of  an a l t e r n a t e  supply l i n e .  This main w i l l  provide a 
loop system hetween t h e  tow areas. A 13.2 KV d i s t r i b u t i o n  l i n e  along 
Merritt Islairid Road is r equ i r ed  f o r  t h e  in s t rumen ta t ion  si tes i n  t h a t  
area. The 1 3 . 2 !  KV l i n e  along Beach Road w i l l  provide a loop system t o  t h e  
un ive r sa l  cimera si tes along t h e  beach t o  reduce t h e  p o s s i b i l i t y  of  an ou t -  
age i f  thiere i s  a f a i l u r e  i n  e i t h e r  of  t h e  long supply l i n e s .  Afddi t ional  
communicaticlri duc t s  a r e  r equ i r ed  t o  support  t h e  Operat ions and Checkout 
Bui lding i n  t h e  checkout of spacec ra f t .  The Cen t ra l  Telephone Off ice  expans io  
i s  requi red  :O house the  v ideo  and wideband r e p e a t e r  equipment i n  su rpor t  of 
Launch Compl-ex 39, and w i l l  provide a Base Communications Center to f u r n i s h  
t e l e t y p e  anti da t a fax  s e r v i c e s  f o r  t h e  M e r r i t t  I s l and  Launch Area, A "suspect 
car"  s id ing  is r equ i r ed  i n  order  t o  remotely l o c a t e  d e f e c t i v e  car:; c ~ r r y i r i g  
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uns tab le  and t o x i c  p r o p e l l a n t s ,  such as unsymmetrical di-methyl hydrazine 
and n i t rogen  t e t r o x i d e .  It i s  e s s e n t i a l  t h a t  t hese  d e f e c t i v e  cars be re- 
moved from 12Iose proximity o f  i nhab i t ed  a r e a s ,  b u i l d i n g s ,  o r  o the r  r i i i l  c a r s  
t o  prevent  a poss ib l e  ca t a s t rophe .  Tonnages o f  s u p p l i e s  and materials t o  be 
shipped i n t o  t h i e  Cen t r a l  Supply Complex w i l l  average approximately 1,000 
tons  each month dur ing  t h e  t i m e  frame. Extension o f  the r a i l r o a d  w i l l  
e l imina te  t r a n s f e r s  by t r u c k  from t h e  e x i s t i n g  r a i l h e a d ,  double handl ing  
of r a i l  shipped: material, and r educ t ion  i n  t i m e  r equ i r ed  t o  unload and re- 
lease r a i l  c a r s .  

ESTIMATED FUIELE YEAR FUNDING: $1,00~,00~ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

CAFETERIA 

PROGRAM OFFICEFOR THE INSTALLATION: 

PROGRAM OFFICEFOR THE PROJECT: 

AUTHORIZATIONLINE ITEM: Manned Spacecraft  Center 

LOCATION OF PROJECT: Clear Lake, Harris County, Texas 

COGNIZANT NASAINSTALLATION: Manned Spacecraft  Center 

Of f i ce  of Manned Space P l igh t  

Of f i ce  of Manned Space F l igh t  

TYPE OF CONSTRJCTION PROJECT: New 

FUNDING: 

N 1963 and P r io r  Years 

FY 1964 Estimates 

FY 1965 E:stimates 

Tota l  Funding Through FY 1965 

PROJECT COST ESTIMATE: 

Land Ac qu i s  i t :  ion 

Cons tructicg 

Building 
S i t e  preparation 

Equipment 

Cafeter hi equipment and 
furnishings 

Design 

Fa l lou t  She1 1:er 

$34,200 

14,000 

706,000 

Unit of 
Measure Quan t i ty  

sq. Ft.  15,400 
LS --- 

Un i 1: Tota l  
Cost Cost - -- 

B25.200 

$25.015 385,700 
39,500 39,500 

g80.800 

280,800 2 80,800 
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PROJECT DESCRX.?T:CON : 

This  pro.jec t provides  f o r  c o n s t r u c t i o n  of a 500-seat c a f e t e r i a ,  which 
w i l l  opera te  i 3 S  an  a u x i l i a r y  t o  the  c a f e t e r i a ,  p re sen t ly  under c o n s t r u c t i o n ,  
au thor ized  i n  thce f i s c a l  y e a r  1962 program. The proposed f a c i l i t y  w i l l  be a 
s ing le - s to ry  bu i ld ing  of s tandard  s teel  frame c o n s t r u c t i o n  wi th  a grosI3 area 
of approxirnately 15,400 square f e e t .  The d i n i n g  area i s  approximately 8,400 
square f e e t  with dimensions of 131 f e e t  by 64 f e e t  and the  food-handling area 
and se rv ing  area i s  approximately 7,000 square f e e t  wi th  dimensions of 100 
f e e t  by 70 f e e t .  Heating and a i r - cond i t ion ing  requirements  w i l l  be su?p l i ed  
by the  Cent ra l  Heating and Cooling P lan t .  

PROJECT JUSTIFICATION: ---- 
The c a f e t e r i a  i s  necessary t o  provide food-serving f a c i l i t i e s  f o r  

personnel  work.inig i n  t h e  Base Support Area, Thermochemical Tes t  F x i l i t y  
Area, Technicz.1 Se rv ices  Shop, Space Environment Simulat ion Laboratory,  
In t eg ra t ed  M i r r s i  on Cont ro l  Center and the  P r o j e c t  Engineer ing Fac i l . i ty ,  where 
the  pro jec ted  popula t ion  d e n s i t y  w i l l  exceed 2,400 personnel .  The t o t a l  NASA 
and c o n t r a c t o r  personnel  t o  be loca ted  a t  Clear Lake w i l l  be a p p r x i m a t e l y  
7 ,200  by the  ctnd of f i s c a l  y e a r  1966. The f i s c a l  yea r  1962 c a f e t e r i a  i s  
planned t o  accommodate approximately 2,500 people i n  a 2 1/2-hour time per iod.  
The f a c i l i t y  to be provided by t h i s  p r o j e c t  w i l l  accommodate an a d d i t i o n a l  
2,500 persons f o r  a t o t a l  food-serving c a p a b i l i t y  f o r  5,000 people i n  a 
2 1/2-hour per iod.  Of f - s i t e  e a t i n g  f a c i l i t i e s  are n o t  a v a i l a b l e  t o  
accommodate personnel  on a 1 / 2  hour lunch per iod.  

ESTIMATED FUTJRE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

CENTRAL DATA FACILITY EXTENSION 

PROGRAM OFFICE FOR THE INSTALLAT=: O f f i c e  o f  Manned Space  F l i g h t  

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

AUTHORIZATION L I N E  ITEM: Manned S p a c e c r a f t  C e n t e r  

LOCATION OF PROJECT: Clear Lake ,  Harris County ,  Texas  

COGNIZANT NASA INSTALLATION: 

TYPE OF CONSTRCCTION PROJECT:: E x t e n s i o n  

Manned S p a c e c r a f t  C e n t e r  

FUNDING: 

FY 1963 and P r i o r  Yea r s  

FY 1964 E s t i m a t e  

$1,498,100 

70,000 

FY 1965 E s t i m a t e  2,658,000 

T o t a l  F u n d i r g  Through FY 1~965 $4,226,000 

PROJECT COST ESTIMATE: 
Unit of Unit T o t a l  

C o s t  --- c o s t  Measure Q u a n t i t y  - 
Land Acquisi . t i .on 

Cons truc-ri 

B u i l d i n g  
S i t  e p r e F a r i r t i o n  

Equipment 

Data rcduc.t i .on equipment 
Suppor t  ecjui.pment 

.j l ,O15,400 

Sq.  F t .  31,908 $31.20  995,600 
LS --- 19,800 19 , 800 

21 ,642,600 

- - -  1,460,600 L ,460,600 LI' 
LC - - -  182,000 182,000 

Design 



Unit of Uni t To t i i 1 
Measure Quan t i tv  Cost Gosi: 

Pal 1 out  :She 1 t e r 

TOTAL $2,6513,000 --.- - 
PROJECT DESCRIPTION : 

This p ro jec t  provides f o r  d a t a  reduct ion and a n a l y s i s  opera t ions  t o  
support  t he  Gemini and Apollo p ro jec t s  during development t e s t s  and following 
f l i g h t  missions.  This f a c i l i t y  w i l l  c o n s i s t  of a two-story s t e e l  frame, pre-  
c a s t  concrete  in t eg ra t ed  o f f i c e ,  l abora tory ,  and shop area add i t ion  t o  :he 
e x i s t i n g  Central  Data Off ice ,  Building No. 12. The t o t a l  area of t he  a i d i -  
t i o n  w i l l  be approximately 31,908 square f e e t ;  t h e  f i r s t  f l o o r  dimc?nsios  
w i l l  be approximately 74 by 130 f e e t ,  and the  second f l o o r  dimensions w i l l  be 
approximately E4 by 140 f e e t .  A two-story in te rconnec t ing  cor r idor . ,  wi th  
approximate f i r s t  s t o r y  dimensions of 52 f e e t  by 112 f e e t  and approximate 
second s t o r y  dimensions of 4% f e e t  by 112 f e e t  w i l l  be provided. The bdi ld-  
ing  hea t ing  and a i r -condi t ion ing  will be suppl ied by t h e  Central  Heating and 
Cooling P lan t .  

PROJECT JUSTIFI.CP;TION : 

A number of new a c t i v i t i e s  i n  t h e  computation f i e l d  had t o  be i .n i t ia ted  
a t  t he  Hannled Spacecraft  Center t o  support  t h e  f l i g h t  tes t  phases of t h e  
Gemini and Apo1.10 programs. These are: (a) Data reduct ion ,  (b) ?Iaongement 
computer appli.c:at:ions , (c) Engineering documentation and r e t r i e v a l .  

These tacks have approximately doubled the  workload of the  central da t a  
f a c i l i t y  irtclucied i n  t h e  f i s c a l  year  1962 Construct ion of F a c i l i t i e s  program. 
As a rough b a s x  f o r  comparison, i t  may be noted t h a t  t he  Mercury f l - igb ts  
generated approximately 5,000 r e e l s  of magnetic t a p e ,  whereas it has been 
determined t h a t  l i4 ,OOO r e e l s  of magnetic tape  w i l l  be produced by 1968 from 
t h e  Gemini and Apollo f l i g h t s .  Also t h e  Center ' s  accounting, d i sburs ing ,  
PERT, and t~dm:ini:;trat ive  da t a  processing t o o l s  have increased  over twenty 
percent w i th in  the  past year and are expected t o  double wi th  t h e  bui ld-up  
of the  Apo1.10 program. The Apohlo and Gemini design e f f o r t  r equ i r e s  e,.ten- 
s i v e  engineerfi lg  documentation a n d  quick r e t r i e v a l  c a p a b i l i t y  f o r  d a t a  con- 
cerning p a r t s  3enerat ion,  conf igura t ion  c o n t r o l ,  f a i l u r e  r e p o r t s  , and r e l a t e d  
sub jec t s .  

The present  computing capac i ty  i s  inadequate i n  s i z e  and speed t o  meet 
t h e  requirements of t he  Gemini and Apollo programs and r e l a t e d  Center m p p o r t .  
The e x i s t i n g  s t r u c t u r e  only provides approximately 50% of t h e  equipment a r e a  
and 55% of the adminis t ra t ive  a r e a  required t o  support  t h e  t o t a l  workload. 
It is e s s e n t i a l  t ha t  adequate f a c i l i t i e s  be ava i l ab le  t o  provide Lata reduc- 
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t i o n  services Flroniptly to both technical personnel at  the Manned Spacecraft 
Center and to spacecraft and support systems contractors for timely evalua- 
t i o n  of t e s t  and f l i g h t  mission resu l t s  af fect ing  spacecraft and su?port 
systems design and mission planning. 

ESTIMATED IXITUE31 )!EAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

--- CE,NTiUL HEATING AND COOLING PUNT AND WAREHOUSE EXTEN:iJZ 

PdOGitAM --- OFFICE, FOR THE INSTALLATION: 

PKOGRAM OFFI.CE: FOR THE PROJECT: 

AUTHORIZATION LINE ITEM: Manned S p a c e c r a f t  Center 

LOCATION O F  PROJECT: Clear Lake, H a r r i s  County, Texas 

COGNIZANT W S P ,  INSTALLATION: Manned S p a c e c r a f t  Center  

TYPE OF CONST!.,UCTION PROJECT: E x t e n s i o n  

FUNDING : 

O f f i c e  of Planned Space F l i g h t  

Office of Manned Space F l ight .  

FY 1.963 arid Prior Years $3,563,200 

FY 1.964 E s t i m a t e  2,345,500 

FY 1.965 E s t  h a t e  1,625 .OOO 

T o t a l  I h n d i n g  Through FY 1965 $7,533,700 

PKOJECT C O l X  ISSTILMATE: 
U n i t  of 
Measure Q u a n t i t y  

Land l r c q u i s i t i o n  

C o n s t r u c t  A O ! ~  ----- 

--- e-- 

C e n t r a l  h e a t i n g  and c o o l i n g  
p l a n t  e x t e n s i o n  Sq. F t .  

War I?ho u se e x t e n s i o n  Sq. F t .  
U t i l i t i e s  LS 
Sit12 p r e p a r a t i o n  LS 

Equipinen t 

B o i l e r  and a c c e s s o r i e s  LS 
C h i l l e d  w a t e r  equipment LS 
Support: ,systems LS 

Unit T o t a l  
cost  Cost - -- 

gi66.000 

4,100 $20.34 83,400 
28,728 13.62 392,000 

32,800 32,800 --- 57,800 57,800 

81,059,000 

w - 0  222,000 222,000 --- 340,000 340,000 
- - -  497,000 497,000 
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Des i m  

Fa l lou t  She l t e r  

Knit of Unit 
Cost Measur e guant i t y  - Tota l  

(bs t  
I- 

--- 

TOTAL 62!i 000 a*- 

PROJECT DI3SC3IP'rION: 

This p ro jec t  w i l l  provide t h e  requi red  support ing f a c i l i t i e s .  for  t he  
planned F i s c a l  Year 1965 Construction of  F a c i l i t i e s  Program a t  the  
Clear Lake s i t e .  

---- Central  heat ing and co- p l a n t  extension - This a d d i t i o n  encompasses 
the  expansion of t he  c e n t r a l  hea t ing  and cool ing plant s t r u c t u r e  and :he 
incorporat ion of one 60,000 pound per hour steam b o i l e r  and one :!,OOO ton  
cent r  i fugoal  r e f r i g e r a t i o n  u n i t  including all r e l a t e d  accessory equipmxt  
such as  cooling towers, opera t ing  and s a f e t y  con t ro l s  and p ip ing .  A l 3 0 ,  
the  e x i s t i n g  c e n t r a l  mechanical con t ro l  system w i l l  be expanded. The 
expansion w i l l  provide an a d d i t i o n a l  gross  area of approximately 4,103 
square f e e t .  

Warehougefac i l i ty  ex tens ion  - This  f a c i l i t y  w i l l  provide a t id i t imal  
bulk warehousing space requi red  fo r  t h e  c e n t r a l  warehousing opera t ions .  
The add i t ion  is t o  be a s i n g l e  s t o r y ,  high-bay s to rage  a rea  extension t o  
bu i ld ing  420 which i s  t h e  warehouse bui ld ing  included in the,fisc:al  year  
1962 program. The add i t ion  w i l l  be approximately 28,728 square :feet and 
w i l l  match the  s tandard steel frame cons t ruc t ion  of t h e  e x i s t i n g  bui lding.  

PROJECT JUST~PICATION: 

---.- Central  hea t ing  and cooling p lan t  - Evaluation of t h e  c e n t r a l  heat ing 
and cooling p lan t  i nd ica t e s  t h a t  an i n s u f f i c i e n t  capac i ty  e x i s t s  t o  
provide steam and c h i l l e d  water t o  the  planned f i s c a l  year 1965 E a c i l i t i e s .  
(The f a c i l i t i e s  authorized by f i s c a l  year 1962, 1963 and 1964 fuiids 
included the  i n s t a l l a t i o n  of four 60,000 pound per hour steam b o i l e r s  and 
s ix  2,000 tort c e n t r i f u g a l  r e f r i g e r a t i o n  compressors and c h i l l e r s . )  
a d d i t i o n a l  60,ClOO pound pes hour steam b o i l e r  and one a d d i t i o n a l  2,000 ton 
c e n t r i f u g a l  I ef*r igera t ion  u n i t  w i l l  be requi red .  

One 

Warehouse f a c i l i t y  - Warehouee Building 420 included i n  the 
f i s c a l  year 1.962 Program provided 23,370 square f e e t  of  s to rage  space. 
The f i s c a l  year. 3965 add i t ion  w i l l  f u rn i sh  28,728 square f e e t  of s torage  
space for fast-moving e l e c t r o n i c ,  instrumentat ion,  and other  types of spare  
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parts required by divisions engaged i n  development and evaluation prc grams 
supporting t:he Apol l o  mission e 

ESTIMATED FITL'URE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

FLIGHT CREW OPERATIONS FACILITY 

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

PROGRAM O F F I C E  FOR THE PROJECT: Of f i ce  of Manned Space F l i g h t  

AUTHORIZA’IXON LINE ITEM: Manned Spacecraf t  Center  

LOCATION OF PROJECT : C 1  ear  Lake , Harris County , - Texas 

COGNIZANT NASA INSTALLATION: Manned Spacecraf t  Center  

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

--- FY 1963 and P r i o r  Years 

FY 19Q+ Est imate  $124,000 

FY 1965 Estimate 1,764,000 

To ta l  Funding Through FY 1965 $1,888,000 

PROJECT COST ESTIMATE 
Unit of Unit  To ta l  

c o s t  --- c o s t  Measure Q u a n t i t y  - 
Land Aaui . s i . t ion  - --- 
Construct  ion ----- 

Building; 
Ut il i t  i c!s 
S i t e  p repa ra t ion  

Equipment. 

Design 

$1,764,000 

sq. Ft. 53,253 $28.49 1,517,800 
LS --- 227,600 227,600 
LS --- 18,600 18,600 

& 64,000 TOTAL - -. - 
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PROJECT DESCR.I:PTION : ---- 
The f a c i l i t : y  w i l l  be a two-story s t ee l  frame and p r e c a s t  concre te  o f f i c e -  

labora tory  s t ruc: ture  wi th  an  a r e a  of about 53,253 square f e e t .  The. f i r s t  
f l o o r  dimensions w i l l  be about 133 by 189 f e e t  and the  second flo'3.c. dimension:; 
w i l l  be about 142 by 198 f e e t .  The h e a t i n g  and a i r - cond i t ion ing  requirements 
w i l l  be suppl.I.etl by the  Cent ra l  Heat ing and Cooling P lan t .  Inc3.ucled i n  t h i s  
f a c i l i t y  a r e  'Laboratory areas f o r  systems t r a i n e r s ,  v i s u a l  dispka:Ts, a i r  pad 
tes t  stand , o p t i c a l  eva lua t ion  , f l i g h t  eva lua t ion ,  guidance and nav iga t ion  
demons tra t i o n  a 

PROJECT JUST1:I~I~ATION : ---- 
I n  support  of t he  G e m i n i  and Apollo p r o j e c t s ,  t h i s  f a c i l i t y  g i l l  be 

u t i l i z e d  f o r  t he  performance of the  fol lowing a c t i v i t i e s :  

a.  

b. 

C .  

d. 

e. 

f .  

g. 

h. 

Di rec t  the  program of' i n s t r u c t i o n  f o r  f l i g h t  crews, 
i.nc 1.1idFng i n t e n s i v e  courses  i n  space f l i g h t  technology 
and s c i e n t i f i c  d i sc ip l . i nes  and pe r iod ic  seminars conducted 
kiy outs tanding  s c i e n t i  s t s  and engineers  covering a broad 
spec: tzriim of space- re la t ed  s u b j e c t s  . 
1)irc:c:t the  superv is ion  of f l i g h t  crew p repa ra t ions  f o r  
i n d i v i d u a l  f l i g h t  missions and recommend i n d i v i d u a l  f l igh t :  
crew personnel  f o r  p a r t i c i p a t i o n .  

Di rec t  f l i g h t  planning and mission s imula t ion  a s s o c i a t e d  
wi th  s p e c i f i c  miss ions ,  and support  checkout a c t i v i t i e s .  

I!va:Liiai:e ~ opera t e ,  modify , and main ta in  f l i g h t  crew 
t r a i n i n g  equipment and f a c i l i t i e s .  

I~urn:Lsli i n s t r u c t i o n  on f l i g h t  crew t r a i n i n g  equipment, and 
civa:Liiaite t h e  r e s u l t s  of s imula t ion  e x e r c i s e s  involv ing  such 
equi  w e n t .  This  i nc ludes  ope ra t ions  b r i e f i n g s  and d e t a i l e d  
systems f a m i l i a r i z a t i o n  b r i e f i n g s  f o r  f l i g h t  crews. 

Ana'lwe mission p l ans  and systems ope ra t ions  from the  stand- 
p o i n t  of f l i g h t  crew p a r t i c i p a t i o n  and recommend necessary 
modi Eica t ions  t o  provide optimum crew/spacecraf t  i n t e g r a t i o n  
and saEety. 

13eve lo,? i n - f l i g h t  maintenance procedures and t r a i n i n g  
techaiques.  

Condx t o p e r a t i o n a l  eva lua t ion  of guidance and c o n t r o l  rodes  
:Eor Semini and Apollo,  Each mission phase i s  examined t o  
linsiire t h a t  f o r  every automatic  s p a c e c r a f t  mode t h e r e  i s  i3 

manus1 backup c o n t r o l  procedure t h a t  can be s e l e c t e d  a t  t h e  
optfion of the  crew. Mission p r o f i l e s  and t r a j e c t o r i e s  a r e  



c!valLiiated and established so that automatic and manual 
c:onl:.co L modes are operationally compatible. 

i. ISstablish requirements and cr i ter ia  for the select ion and 
trai i~~i i ig  of future f l i g h t  crews, and a s s i s t  i n  screening and 
ireccnnmending candidates for selection as  f l i g h t  crew members 
on a schedule compatible with future requirements. 

ESTIMATED ---- FUTURE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

- ELECTRONIC SYSTEMS COMPATIBILITY FACILITY 

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

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

AUTHORIZATION j,INE ITEM: 

LOCATION OF ---- PROJECT: 

Manned S p a c e c r a f t  Center 

Clear Lake ,  Harr is  County, T e x a s  

COGNIZANT NASA INSTALLATION: Manned S p a c e c r a f t  Center 

TYPE OF CONSTIUJCTIION PROJECT: New 

FUNDING: 

FY 1963 and  P r i o r  Years $70,000 

FY 1964 E s t i m a t e  30,000 

FY 1965 E s t i m . a t e  4,110,000 

T o t a l  Fund ing  Through FY 1965 $4,210,000 

PROJECT COST ESTIMATE : 

U n i t  of U n i t  
cost Mea s u r  e Q u a n t i t y  - 

Land A c q u i s i t i o n  

C o n s t r u c t i o n  

B u i l d i n g  
S i t e  p r e p a r a t i o n  

Equipment  

T o t a l  
cost 

$1,634,800 

Sq. F t .  56,545 $27.58 1,559,300 
L8 --- 135,500 135,500 

T r a n s m i t t i n g  a n d  r e c e i v i n g  

Da ta  p r o c e s s i n g  and d i s p l a y  
equ ipmen t  LS 

equipment  LS 
S u p p o r t  equ ipmen t  LS 

$2,415,200 

--- 1,300,200 1,330,200 

--- 795,000 795,000 --- 320,000 320,000 



Unit of Unit 'Total 
Measure Quant i ty  cost .- c o s t  - 

Fa 1 lou t  S h e j s z  

TOTAL ' 4  110 000 :A- 
PROJECT DE SCRIPTION: 

This  pro:ject provides a f a c i l i t y  f o r  the  in t eg ra t ed  t e s t i n g  and e\palu- 
a t i o n  of SpaCt!c:riaf t and earth-based communication and da ta  a c q u i s i t i o n  equip- 
ment s imi la r  to t h a t  t o  be used during lunar  opera t ions  wi th  the  Apollo Com- 
mand and Lunar Excursion Modules. The bui ld ing  w i l l  be a steel frame, pre- 
c a s t  concre te ,  in tegra ted  of f ice- labora tory  and high bay s t ruc tu re  with a 
t o t a l  area of approximately 56,545 square f e e t .  The o f f i ce - l abora to ry  wing 
w i l l  have f i r s t  f l o o r  dimensions of approximately 74 by 270 f e e t  and stxond 
f l o o r  dimensions of approximately 86 by 275 f e e t .  
have dimensions of approximately 105 by 123 f e e t .  
by a self-contained c e n t r a l  u n i t .  
comprise an a rea  f o r  spacecraf t  systems t e s t i n g  and modif icat ion,  a Data 
Recording and Display Console Room f o r  c e n t r a l  t e s t  con t ro l ,  and i i  Groind 
Tes t  Equipment Room which w i l l  house the  necessary e l e c t r o n i c  equ:Lpment f o r  
t e s t  support . 

The high bay area  w i l l  
It w i l l  be a i r -condi t ioned  

The major test  a reas  of t h i s  f a c i l i r y  w i l l  

PROJECT JUSTIFICATION: 

The inherent  complexity of t he  communications and e l e c t r o n i c  systems t o  
be used in .  the  Gemini and Apollo programs r equ i r e s  t h a t  thorough t e s t s  be 
made with spacecraf t  and ground equipment operat ing a s  a complete system. 
This  involves ex tens ive  work i n  a laboratory-  type environment which mu s t  be 
undertaken concurrent ly  wi th  the  e a r l y  f l i g h t  tests t h a t  a r e  p a r t  of the  f l i g h t  
program buildup leading t o  lunar  explorat ion.  Complete system t e s t ing ,  i s  the  
only p r a c t i c a l  way t o  i d e n t i f y  and solve many problems which occur i n  a com- 
plex system where var ious  po r t ions  of the  spacecraf t  and ground equipnlent a r e  
being supplied by a l a rge  number of vendors and manufacturers. It i s  essen- 
t i a l  t h a t  t h i s  work be undertaken and confidence developed i n  these  s!rstems 
p r i o r  t o  imdert,aking manned lunar  missibns. 
by the  beginning of calendar  year  1966 i n  order  to permit adequate t e s t i n g  
o f  the  Ap0ll.o Command Module, Service Module, and Lunar Excursion Module 
s ystems t o  bt: used i n  Apollo/Saturn I B  and V f l i g h t s .  

This  f a c i l i t y  must 'be opera t iona l  

ESTIMATED FIJTUIIE - YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATE3 

LUNAR MISSION AND SPACE EXPLORATION FACILITY 

PROGRAM OFFICEFOR THE INSTALLATION: 

PROGRAM OFFZZFOR THE PROJECT: 

AUTHORIZATIOIY ILINE I T E M :  Manned Spacecraf t  Center  

LOCATION OF PRWECT: Clear Lake, Harris County, Texas 

COGNIZANT NASA INSTALLATION: Manned Spacecraf t  Center 

TYPE OF CONSSUCTION PROJECT : 

FUNDING : 

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

O f f i c e  of Manned Space F l i g h t  

New 

FY 1963 and P r i o r  Years $50 ,000 

FY 1964 E s t i m a t e  70,000 

FY 1965 Estimate 2,647,000 

Tota l  Funding Through FY 1965 22,767,000 

PROJECT COSTESTIMATE : 

Land Acqu i s i t i on  

Construct&G 

Bui l d i  rig 
U t i  1 i t i e  I; 
S i t e  p repa ra t ion  

E quipmenJ: 

High v e l o c i t y  p a r t i c l e  

Cartogicaphic and photo- 

Rad I at: :ion environment 

range equipment 

i n t e r p r e t a t i o n  equipment 

equipment 

Unit  o f  Unit  T o t a l  
c o s t  - c o s t  - Measure Quantity 

$1,749 ,300 

Sq. F t .  50,971 $30.16 1,537,100 
LS --- 185,500 185 , 500 
LS --- 26 , 700 26 , 700 

LS 

LS 

LS 

$897,700 

--- 19 1 600 191,600 

--- 132,30O 132,300 

--- 113,600 113,600 
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Unit of Unit  ro ta1  
Measure Quan t i ty  cost  .- c o s t  - 

Test  equipment 
Impingement and eros ion  

dynamics labora tory  

Design 

Fa l lou t  She l te r  

LS --- 52,800 52,800 

TOTAL 

PROJECT DESCRIPTION: -- 
This  f a c i l i t y  w i l l  be a two s t o r y  standard steel frame, precas t  c m c r e t e  

s t r u c t u r e  w i t h  an a rea  of approximately 50,971 square f ee t .  It w i l l  c ims i s t  
of an o f f i c e  and labora tory  wing with f i r s t  f l o o r  dimensions of approx lmte ly  
107 by 163 f e e t  and second f l o o r  dimensions of approximately 111 by 167 f e e t ,  
a low-bay Laboratory wing wi th  dimensions of approximately 115 by 115 Eeet, 
and a s i n g l e  s to ry  interconnect ing cor r idor .  The bui ld ing  hea t ing  and a i r  
condi t ioning w i l l  be supplied by the  c e n t r a l  hea t ing  and cool ing p l a n t ,  
major l abora to r i e s  which comprise t h i s  f a c i l i t y  a re :  Geochemical Laboratory, 
Mission Experiments Laboratory, Radiation Environmental Laboratory, High 
Veloci ty  P a r t i c l e  Range, Impingement and Erosion Dynamics Laboratory, ,4stro- 
naut S c i e n t i f i c  'Training Area, Geoscience Laboratory, Cartographic and Photo- 
I n t e r p r e t a t i o n  Laboratory, Applied Physics Laboratory, and Physical 0pi:ics 
Laboratory,  

The 

PROJECT JUSTI'FIC.AT I O N  : ---- 
This  f a c i l i t y  i s  required t o  provide the  l a b o r a t o r i e s  necessalry f o r  

the  development of the  engineering and s c i e n t i f i c  experiments t o  be conducted 
during Apo'Llo missions; f o r  the  adapta t ion  of the  experiments t o  t h e  Apollo 
spacec ra f t ;  and for  the  t r a i n i n g  of the  a s t ronau t s  i n  the  conduct of the  
experiments. In addi t ion ,  the  space and lunar  sur face  environment i n  which 
the  Apollo spacecraf t  and a s t ronau t s  w i l l  operate  w i l l  be analyzed i n  support  
of both the  design of the  spacecraf t  and the  conduct of the  Apollcl mis!;ions. 
The labora tory  personnel w i l l  maintain c lose  l i a i s o n  with outs ide  orgaiii- 
za t ions  and w i l l  conduct t h e o r e t i c a l  eva lua t ions  of t h e i r  proposals  fo'.lowed 
by t e s t i n g  i n  the proposed l abora to r i e s .  When such experiments a r e  judged 
des i r ab le  and Eeasible f o r  a p a r t i c u l a r  mission they w i l l  then be f i t t e d  f o r  
i n s t a l l a t i o n  :in the spacecraf t  and modified a s  required.  The capabili1:y t o  
eva lua te ,  adapt,  and modify con t r ac to r  experiments, instruments,  and (!quip- 
ment f o r  spacecraf t  has been found t o  be a necess i ty  f o r  meeting the  iriposed 
sa fe ty  and r e l i a b i l i t y  requirements. 

ESTIMATED E'UTlJRE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

--- MODIFICATIONS TO THE ENVIRONMENTAL TESTING LABORATORY 

PROGRAM OFFICE-FOR THE INSTALLATION: 

PROGRAM OFFICE FOR THE PROJECT: 

AUTHORIZATIOblJ,INE ITEM: Manned Spacecraft Center 

LOCATION OF I'RCUECT: Clear Lake, Harris County, Texas 

Office of Manned Space F l ight  

Office of Manned Space F l ight  

COGNIZANT NASA - INSTALLATION: 

TYPE OF CONS'JIRCICTION - PROJECT: 

FUNDING: 

FY 1963 arid Pr ior  Years 

FY 1964 EEit imate  

FY 1965 E s t i m a t e  

Manned Spacecraft Center 

Alterat ion 

$29,882,000 

400,000 

9,416,000 

Total Fun.CLing Through FY 1965 $39,698,000 

PROJECT COST-ESTIMATE: 
Unit of 
Measure 

Land Acquisition --- -- 
Construct ion --- 
Equipment- 

-. 

Solar simulation 
Albedo !:inulation 
Gimbal rmunts 

Design, 

Fal lout  She1 ter ----- 

J, S 
LS 
LS 

--- 

Unit Total 
cos t  cos t  -- Quantity 

--- -- - 
--- -- - e-- 

U16,OOO 

- - -6,939,800 6,939,800 --- 1,OI8,7OP 1,018,200 
---1,458,000 1,458,000 

TOTAL -16,000 - 
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PROJECT DESCRIPTION : 

This p ro jec t  w i l l  provide an expansion i n  solar s imulat ion c a p a b i l i t y  
of  the  two chambers i n  the  Environmental Test ing Laboratory, Building 32.  
I n  Chamber "A", t he  diameter of  t he  are t o  be i r r a d i a t e d  from the  top w i l l  be 
increased t o  20 f e e t  from the  present  13 f e e t  and the  s ide  i r r a d i a t i o n  w i l l  
be increased from 13 by 32 f e e t  t o  20 by 48 f e e t .  Also, an energy source 
f o r  e a r t h  and f o r  lunar  albedo s imulat ion and a gimbal mount t o  perm:.t 
p i tch ing  and yawing of spacecraf t  modules wi th in  Chamber "A" w i l l  be in-  
s t a l l e d .  In Clhamber "B1I, the  diameter of  the  area t o  be i r rad ia . ted  Crom 
the  top w i l l  be increased t o  20 f e e t  from the  present  5.6 f e e t .  

PROJECT JUSTIFICATION : 

The proposed modif icat ions t o  the  present  labora tory  are required t o  
permit t e s t i n g  under environmental condi t ions  not  c u r r e n t l y  a t t a i n a b l e .  

I n c r e a s e d d i r e c t  s o l a r  s imulat ion c a p a b i l i t y  - The present  top  lth,un" 
i n  Chamber "A" w i l l  i r r a d i a t e  t he  Apollo command module and/or s e rv i ce  
module i n  a .Eixed v e r t i c a l  a t t i t u d e .  For more accurate  s imulat ion,  t he  
test configura1:ion w i l l  be p i tched  o r  yawed t o  change the  angel of s c l a r  
r ad ia t ion .  To i r r a d i a t e  the  spacecraf t  a f t e r  t h i s  p i t c h  o r  yaw movenient, 
the  top "sun" must be expanded t o  twenty f e e t  i n  diameter. 

The ex ten t  of the  present  s i d e  'ltsun" i n  Chamber "A" i s  not suf f i c  i e n t  
t o  i r r a d i a t e  the  e n t i r e  spacecraf t  (command and se rv ice  modules and lunar  
excursion modu1.e) and the re fo re  must be expanded t o  a width of 20 f e e t  and a 
he ight  of 48 f e e t .  The present  top ttsunll i n  Chamber "B" w i l l  i r r a d i a t e  only 
an as t ronaut  aridlor s m a l l  i t e m s  of  equipment on the  chamber f l o o r .  'Io permit 
hea t  t r a n s f e r  tests t o  be made on an Apollo spacecraf t  module a n d  as t ronaut  
working beside the  module, the  top  Ifsun" of Chamber llB(I must be expanded t o  
twenty f e e t  i n  diameter. 

Albedo simtilation - During Apollo lunar  missions the  Apollo spacecraf t  
w i l l ,  a t  t i m e s ,  be i n  a f i e l d  of  d i r e c t  s o l a r  r a d i a t i o n  and r e f l e c t e d  
s o l a r  r a d i a t i o n  (albedo) from the  sur face  of t he  e a r t h  o r  t he  sur face  of the  
moon. T e s t s  t o  be made on the  Apollo spacecraf t  i n  the  Environmental Test ing 
Laboratory must include tes ts  i n  t h i s  environmental condi t ion.  The albedo 
s imulator  w i l l  produce thermal energy l a r g e l y  i n  the  inf ra - red  por t ion  of the  
spectrum t o  simulate the  e f f e c t s  experienced from t h i s  r ad ian t  energy. 

Space chamber gimbal mounts - Tests i n  the  space chamber, a t  v a r i m s  
a t t i t u d e s  with respec t  t o  the  simulated sun, w i l l  e s t a b l i s h  those f l i g h t  
pos i t i ons ,  r e l a t i v e  t o  the  sun, t h a t  permit optimum opera t ion  of the  space- 
c r a f t  environmental con t ro l  system. To provide t h i s  c a p a b i l i t y ,  a l a rge  
gimbal r i n g  w i l l  be used i n  conjunct ion with the  " lunar  plane" i n  Chanber "A" 
t o  produce a two degree of freedom support  system, I n  add i t ion ,  the  space- 
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craft can move about its r o l l  ax is ,  permitting f u l l  three-degree -of -ifreedom 
orientation. 

ESTIMATED FLI'IXJIIE YEAR FUNDING: None --- 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

TECHNICAL SERVICES FACILITY 

PROGRAM 0FE'IC:E - FOR THE INSTALLATION: Office of Manned Space F l i g h t  

PROGRAM 0F'Z':E FOR THE PROJECT: 

AUTHORIZATI.OJI LINE ITEM: Manned Spacecraft  Center 

LOCATION OE' E'ROJECT: Clear Lake, Harris County, Texas 

COGNIZANT b W A  INSTALLATION: Manned Spacecraft  Center 

TYPE OF CObISTRUCTION PROJECT: New 

FUNDING : 

Office of Manned Space F l i g h t  

FY 1963 and P r io r  Years --'- 

FY 1964 Estimate $1 10,000 

FY 1965 E s t i m a t e  2,240 .OOO 

Total Fundling Through FY 1965 S2,350,000 

PROJECT C O i I S  ESTIMATE : 

Land Acq uis; it ion - 
Construction 

Building 
U t  i.1 it.ies 
Site 

E4 uipmen& 

Model imcl p l a s t i c  shop 
equ ipmant 

Chemiciil mi l l i ng  and 
p l a t  in€: equipment 

E1ectxonJ.c c a l i b r a t i o n  and 
construct ion  equipment 

Unit of 
Measure 

--- 

Sq. Ft.  
LS 
Ls 

LS 

LS 

LS 

Unit Total 
c o s t  cost  Quan t i ty  - 

--- -I- --- 
.$1 . 600,400 

57,970 $25.40 2,472,300 
114,100 114,100 --- 14,000 14,000 

pJ9,OOO 

--- 117,600 117,600 

139,200 139,200 --- 
110,600 110,600 -e- 
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Unit of Unit Total  
cost -- c o s t  Measure Q u a n t i t y  - 

Optics €,hop and f i e l d  

Maintenance shop equipment 
t e s t  equipment 

Des inn, 

Fa l lou t  Shtel t e r  

--- $121,600 $121,600 
50,000 50 , 000 

--- 
e-0 -0- 

Subto t a l  $:2 , 139,400 

I $100,600 

TOTAL $2,240,000 

PROJECT DESC:RI.PTION : 

The purpolse of t h i s  p r o j e c t  is t o  provide shop f a c i l i t i e s  t o  support  
the  Apollo t e s t  and eva lua t ion  program of the  Manned Spacecraf t  Center. 
The bui lding will be a high-bay steel frame, p recas t  concrete  s t r u c t u r e  
with an area. of approximately 57,970 square f ee t .  The dimensions of t he  
f i r s t  f l o o r  w i l l  be about 308 f e e t  long and 140 f e e t  wide and the  dinensions 
of the  mezzanine w i l l  be 308 f e e t  long and 48 f e e t  wide. 
a i r -condi t ion ing  w i l l  be suppl ied  by' t he  c e n t r a l  hea t ing  and cool ing plant .  

The hca t in3  and 

PROJECT JUSTIFICATION: 

A d i v e r s i f i e d ,  w e l l  equipped t echn ica l  shop complex is e s s e n t i a l  t o  the  
conduct of the  Manned Spacecraf t  Center test  and eva lua t ion  program, The 
major shops of t h i s  proposed f a c i l i t y  and t h e i r  func t ions  a re :  

Model a d  p l a s t i c  shop - W i l l  provide the  c a p a b i l i t y  t o  coIistru8:t 
s m a l l  s ca l e  r e p l i c a s  of t he  Apollo spacecraf t  required for s p e c i f i c  
t e s t s  and f u l l  s i z e  mockups of module systems or components needed 
for the  eva lua t ion  of t he  Apollo spacecraf t  design. 

F i e ld  test shop - W i l l  provide machine shop space requi red  f o r  the 
f a b r i c a t i o n  of equipment such as test  r i g s  and handling equipment 
necessary f o r  a i r  drops, r e t r i e v a l  of spacec ra f t  a f t e r  water land- 
ings and o the r  s p e c i a l  development t e s t i n g  a c t i v i t i e s .  

Pyrotechnics support  shop - W i l l  provide a work area f o r  the  fai)- 
r i c a t i o n  of the  mechanical, electrical and e l e c t r o n i c  devices 
which are required t o  a c t i v a t e  spacecraf t  pyrotechnic component:; 
such as explosive b o l t s  and s o l i d  f u e l  rocket  motors. 

I n  addiLtiLon, a P l a t i n g  Shbp, Opt ica l  Shop and an Engineering 
Divisi.on Cf f i ce  w i l l  be provided. 



The Manned Spacecraft Center test and evaluat ion program, e s s e n t i a l  t o  
assure r e l i a b l e  hardware, requires  f a b r i c a t i o n  of a wide v a r i e t y  of advanced 
f l i g h t  and ground support hardware models and mockups. A c a p a b i l i t y  to  
provide q.uic.1: r e a c t i o n  t i m e  in making and incorporating changes ‘Detveen tes ts  
i s  e s s e n t i a l  to meeting schedules .  

ESTIMATED F’L777.E YEAR mTNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

EXTENSIDJS TO SATURN V GROUND SUPPORT EQUIPMENT TEST FACIL'B 

PROGRAM OFFICE Ipgl THE INSTALLATION: Office of Manned Space F l i g h t  

PROGRAM OFFICE F g l  THE PROJECT: Office of Manned Space F l i g h t  

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

LOCATION OF PROJE(2: 

COGNIZANT NASA INSTALLATION: 

Huntsv i l le ,  Madison County, Alabama 

Marshall Space F l i g h t  Center 

TYPE QF CONSTRU(gC0N PROJECT : Extensions 

FUNDING : 

FY 1963 and :?rior Years $5,728,000 

FY 1964 Estimate 137,000 

FY 1965 Estimate 2,495,000 

Tota l  Fundin,% Through FY 1965 $8,360,000 

PROJECT COST Esrnwm : 
Unit of Unit To1:al 

C0: r t  
I- 

Measure Quantity c o s t  

Construction $683,400 

Support bu i ld ings  
Pneumatic t e s t  pos i t i on  Sq. Ft .  7,200 $31.45 226,400 
Extension of assembly 

b u i 1 ding Sq. Ft .  8,080 28.72 232,000 
Extension of blockhouse Sq. Ft .  2,200 31.81 70,000 

S i t e  development LS --- 36,500 36,500 
U t i l i t i e s  and paving LS --- 118,500 118,500 

E qu i pme n t .$J. 809.600 



Unit of Unit  T c ' t a l  
Measure Quantity - c o s t  - Cc& 

Instrumentat ion a t  

Instrument a t  ion a t  HP 

Equipment for HP f a c i l i t y  LS --- 639,600 6351,600 

blockhouse LS --- $970,000 $97C1,000 

gaseous n i t rogen  f a c i l i t y  LS --- 200,000 20c 1 ,000 

SUBTOTAL $2,49:;  ,000 

Fal lout  She1 

TOTAL 

- G! ,000 
$ 2 , 4 9 ! i , O O O  --- 

PROJECT DESCRIPGE: 

This p r o j e c t  provides f o r  extensions t o  the  f i s c a l  year  1963 Saturli V 
Ground Support Equipment Tes t  F a c i l i t y  a s  follows: 

High pressure pneumatic t e s t  f a c i l i t y  - This f a c i l i t y  w i l l  cons i s t  of a 
prefabr ica ted  bui ld ing  about 60 f e e t  by 90 f e e t  with an at tached r e i n -  
forced concrete  t e s t  c e l l  of about 30 f e e t  by 60 f e e t .  The complex w i l l  
a l s o  include two 10,000-gallon vacuum jacke ted  l i q u i d  n i t rogen  s t o  rage 
tanks with assoc ia ted  piping and conver te rs  f o r  convert ing l i q u i d  
n i t rogen  t o  gas a t  15,000 p s i .  

Add i t iona l in s t rumen ta t ion  - This  i t e m  w i l l  provide a 100 channel analog 
t o  d i g i t a l  recording sys t em,  complete with a l l  o t h e r  appurtenances r e -  
quired t o  i n t e g r a t e  t h i s  equipment i n t o  the  system. 

Extension of blockhouse - A two-story add i t ion  approximately 20 f e e t  
by 55 f e e t ,  constructed of re inforced  concrete ,  w i t h  air condi t ion ing ,  
and double second f loo r .  This  extension w i l l  house add i t iona l  i n -  
strumentat  ion. 

Extension of assembly buildinpl - This  i tem provides  f o r  conveiesion 
of ex is t i r .g  o f f i c e  space on the  f i r s t  f l o o r  i n t o  a sub-assembly and 
checkout area.  A second f l o o r  w i l l  be added f o r  engineer ing o f f i c e s .  
A single-s,tolry shop ex tens ion  w i l l  a l s o  be provided. Approximately 
8,080 square f e e t  of f l o o r  a rea  w i l l  be added. 

PROJECT JUSTIF I:CA,TION : 

The Marshall. Space F l i g h t  Center i s  respons ib le  for the  t es t ,  checkout, 
and opera t iona l  r e l i a b i l i t y  of the  se rv ice  swing-arms and holddown arms 
used t o  serv ice  the  Saturn V veh ic l e s  during the  launch phase. Thi.s g:round 



equipment wi l l .  he  t e s t e d  and eva lua ted  p r i o r  t o  shipment t o  t h e  Jlohn F .  
Kennedy Space Center ,  NASA. T h i s  p r o j e c t  p rovides  t h e  in s t rumen ta t ion ,  f a c i l -  
i t i e s ,  and shop space r equ i r ed  f o r  t h e  phased i n c r e a s e  of t e s t i n g  a c t i v i t i e s .  

High p res su re  pneumatic tes t  f a c i l i t y  - A l l  launch complex equipment 
i s  now ope ra t ing  a t  a maximum pres su re  of 5,000 pounds per  square 
inch,  The ground suppor t  systems a r e  be ing  designed f o r  pressure 
ranges  between 8,000 and 10,000 pounds per  square inch ( p s i ) ,  ant 
r e q u i r i n g  up t o  15,000 p s i  f o r  over -pressure  t e s t s .  Provis ion  i s  
be ing  made t o  check equipment f o r  f u n c t i o n a l  s u i t a b i l i t y  and 
r e l i a b i l i t y  a t  t h e  h ighe r  p re s su re  ranges.  

Addit ion& ins t rumen ta t ion  - The c u r r e n t  f a c i l i t y  i s  equipped wil:h 
200 channels  of ins t rumenta t ion .  I n  phase w i t h  t h e  development 
and eva lua t ion  schedule  and tes t  d u r a t i o n  requi rements  100 channcls  
of in s t rumen ta t ion  w i l l  be added i n  f i s c a l  yea r  1965. 

E x t e n s i o n t o  assembly b u i l d i n g  - The phased bui ld-up  of a c t i v i t i e s  
w i t h i n  t h e  assembly b u i l d i n g  r e q u i r e s  an a d d i t i o n a l  8,080 square 
f e e t  of shop and subassembly space. Th i s  space i s  r equ i r ed  t o  
accommodate t h e  p r e - t e s t  and p o s t - t e s t  a c t i v i t i e s  such a s  ir ispec- 
t i o n ,  assembly, checkout,  mod i f i ca t ion ,  r e p a i r ,  and packaging 
a s s o c i a t e d  w i t h  t h e  r e c e i p t  of increased  q u a n t i t i e s  of compcments 
from c o n t r a c t o r s .  

ESTIMATED mTTUJE YEAR FUNDING: None 

CF 9-5 
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CONSTRUCTION OF FACIL ITLE S 

FISCAL YEAR 1965 ESTIMATES 

COLD FLOW TEST FACILITY 

PKOGRAM OFFICE - FOR THE INSTALLATION: 

PKOGRAM OFFICEFOR THE PROJECT: 

AUTHORIZATIOh’ L LINE ITEM: 

LOCATION OF EROJECT: 

COGNIZANT NAS&INSTALLATION: 

TYPE OF CONSTRJCTION PROJECT: New 

FUNDING: 

Office of Manned Space F1il:ht 

Office of Manned Space F l ight  

Marshall Space F l ight  Center 

Huntsvil le,  Madison County, Alabama 

Marshall Space F l ight  Center 

--- FY 1963 arid Pr ior  Years 

FY 1964 E s t i m a t e  $136,000 

FY 1965 Er; tFmate 2,368,000 

Total Funding Through FY 1965 $2,504,000 

PROJECT COST s;TIMATE: 

Land Acqu:Ls:Ltion 

Construct:@ 

Support building 

Termiixa’l and equipment 
building 

Test pos i t ion  
S i t e  development 
U t i l i  tiles 

Equipment 

Unit of 
Measure Quantity 

Unit 
cos t  - 

Total 
cos t  - 

7 $906,000 

Sq. Ft. 5,000 $34.00 1;’O ,000 
- LS --- 536,000 5:16,000 

LS --- 150,000 lli0,OOO 
LS --- 50,000 !io ,000 

Tie-in t o  ex is t ing  ins t ru-  
mentation system LS 

$1,4!i8,000 

-0- 200,000 200,000 



Unit  of Unit  T o t a l  
Measure Q u a n t i t y  c o s t  c o s t  - 

Tie - in  t o  e x i s t i n g  

Prope 1 lan t systems LS --- 400,000 4 DO, 000 

Prime mover (10,000 H.P. gas  

con t ro l  system LS --- $100,000 100,000 

High-pres su re  gas  system LS --- 200,000 230,000 

t u rb ine )  LS --- 558,000 558,000 

SUBTOTAL, $2,364,000 

F a l l o u t  S h e l t e r  

TOTAL 

$4,000 - 
2 368 000 L L  

PROJECT DESCRIPTION: 

Th i s  p r o j e c t  w i l l  provide a Sa turn  V co ld  c a l i b r a t i o n  test  f a c i l i t y .  It 
w i l l  be  loca ted  i n  the  e x i s t i n g  cold flow tes t  a r e a  and w i l l  c o n s i s t  of t h e  
fol lowing major s t r u c t u r e s :  

T e s t  s tand - A s t r u c t u r a l  s tee l  tower approximately 80 f e e t  by 8 3  
f e e t  a n d 7 7 5  f e e t  h igh  on a r e in fo rced  conc re t e  foundat ion w i l l  
support  t h e  v e h i c l e  s t a g e  tankage and run tankage w i t h  a s s o c i a t e 3  
p rope l l an t  systems and equipment. 

T e r m i n a l b u i l d i n g  - A two- s t o r y  r e in fo rced  concre te  s t r u c t u r e ,  
approximately 50 f e e t  by 50 f e e t  w i t h  5,000 square f e e t  of Floor 
space w i l l  house te rmina l  boards  f o r  ins t rumenta t ion  and c o n t r o l  
systems, cab le  d i s t r i b u t i o n ,  pa tch ing  f a c i l i t i e s  and a prime 
mover. The prime mover i s  a 10,000 horse-power gas  t u r b i n e  wi th  
a gas  genera tor  and gear  box. This  equipment w i l l  supply pro- 
p e l l a n t s  t o  the  v e h i c l e  pumps i n  performing s t u d i e s  on both KP1/ 
LOX and LH2/LOX pumping systems. 

PROJECT JUSTIFICATION: -- 
This  f a c i l i t y  w i l l  be used t o  conduct t es t  programs of a hazardoxi  

na tu re  on Saturn V v e h i c l e  systems hardware. S p e c i f i c a l l y ,  t he  f a c i l L t y  w i l l .  
be used t o  determine p rope l l an t  flow c h a r a c t e r i s t i c s ,  tank s t r a t i f i c a t i o n  
phenomena, p rope l l an t  pumping techniques and i n t e r s t a g e  environment i a v e s t i -  
g a t i o n s  through the  use of f u l l  s c a l e  hardware of t h e  Saturn V space vehicle .  
It w i l l  provide the  c a p a b i l i t y  for- t e s t i n g  of R&D pro to type  hardware, checkout: 
of v e h i c l e  components and v e r i f i c a t i o n  of v e h i c l e  i n t e g r a t i o n  des ign  -oncepts, ,  

Experience has  demonstrated t h a t  t h e  ground t e s t i n g  program ou t l ined  
above i s  e s s e n t i a l  t o  t h e  s o l u t i o n  of i n - f l i g h t  problems which w i l l  a s s u r e  



the  r e l i a b i l i t y  of a man-rated veh ic l e .  

No exist::ing f a c i l i t i e s  a r e  capable  of providing a Cold Flow t e s t i n g  
c a p a b i l i t y  for  the  Saturn V veh ic l e .  

ESTIMATED --- FUINRRI: YEAR FUNDING: None 

CP 9-12 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

-- EXTENSION OF CWONENTS TEST FACILITY INSTRUMENTATION 

PROGRAM OFFICEFOR THE INSTALLATION: Office of Manned Space F l igh t  

PROGRAM OFFICEFOR THE PROJECT: Office of Manned Space F l igh t  

AUTHORIZATIONLINE ITEM: Marshall Space F l igh t  Center 

LOCATION OF E'ROlJECT: Huntsv i l le ,  Madison County, Alabama 

COGNIZANT NASAINSTALLATION: Marshall Space F l igh t  Center 

TYPE OF CONST'CTION PROJECT : Extension 

FUNDING : 

FY 1963 arid P r io r  Years $7,200,000 

FY 1964 Edrtimate 3,765,000 

FY 1965 Estimate 1 ,814,000 

Total  Fundirlg Through FY 1965 312.779,ooo 

PROJECT COST ESTIMATE : 
Unit Unit Tota l  

c o s t  -- c o s t  Measure Quantity - 
--- --- --- Land Acquisit ion 

Cons truct:i& j390.000 

Building Sq. F t .  9,000 $35.56 320,000 

U t i l i t i e s  and paving LS --- 60,000 60,000 
S i t  e development LS --- 10,000 10,000 

Equipment 

Recording and s igna l  
conditioning 

Transmi(s8:ion and 
d i s t r ib i i t i on  

Spec ia l  instrumentation 

LS 

LS 
LS 

s1,420,000 

--- 1,2!.0,000 1 : 210,000 

--- 120,000 120,000 --- 90,000 90,000 

Des inn 

CF 9-15 



Fa1 lout  Shel ter  

Unit of Unit Tc t a l  
c c  st -- c o s t  Measure Quant i ty  - 

SUBTOTAL $1,€10,000 

$4,000 - 
TOTAL - S1.E 14,000 

PROJECT DESCR:LP:CION : 

This pro-ject provides f o r  the construction of an addi t ion t o  the Instru-  
mentation Center as w e l l  as the design, procurement, fabr ica t ion ,  i n s t a l l a -  
t i o n  and checkout of addi t ional  equipment. 

This add.Lt:Lon t o  the  south s i d e  of the  e x i s t i n g  two-story s t r u c t c r e  w i l l  
be approximately 30 f e e t  wide by 150 f e e t  long. 
include blast: r e s i s t a n t  concrete w a l l s  and roof ,  spec ia l  regulated AC and DC 
e lec t r ica l .  power c i r c u i t s ,  elevated f l o o r s ,  air  conditioning and norme.1 
u t i l i t i e s  , 

Construction features w i l l  

AdditiOtliIl instrumentation w i l l  consis t  of a 100 channel analog-to- 
d i g i t a l  system, 30 oscil lograph channels, and 24 s i n g l e  channel analog, s t r i p  
char t  recorders .  Associated equipment w i l l  include: wide band DC a m i l i f i e r s ,  
c a r r i e r ,  flow arid posit ioning c i r c u i t r y ,  e lec t ronic  c a l i b r a t o r s ,  autonatic 
switching equipment and remote data ind ica tors  ; patch panels and d i s t r  ibu- 
t i o n  cabling to interconnect the  above mentioned equipment with e x i s t i n g  
equipment w i l l  idso be included. 

PROJECT JUSTIFICATION: 

The Saturn V program for  t e s t i n g  of subsystems and investigat.ion of 
i n t e r f a c e  problems a r i s i n g  from vehic le  s tage  in tegra t ion  w i l l  ac.hieve peak 
proportions i n  mid-calendar year 1965. This project  continues t h e  updating 
and extension of the instrumentation system i n  the component t e s t  complex 
i n  phase with these test requirements. The t e s t  programs conducted ai: t h i s  
f a c i l i t y  are e s s e n t i a l  i n  assuring a successful f l i g h t  t e s t  program. 

ESTIMATED FUTURE YEAR FUNDING: None 

CF 9'-16 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

---- EXTENSION 'ro TKE PROPULSION AND VEHICLE ENGINEERING uaowrou 

PROGRAM OFFICE FOR THE INSTALLATION: Of f i ce  of Manned Space Flight 

PROGRAM OFFICE FOR THE PROJEG: 

AUTHORIZAT.LON LINE ITEM: Marshall Space F l i g h t  Center  

LOCATION OF PIROJECT: Huntsvi l  Le, Madison County, Alabama 

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

TYPE OF CONSTRUCTION PROJEC'I:: Extension 

FUNDING : 

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

FY 1963 and P r i o r  Years $1,143,500 

FY 1964 Est imate  115,000 

FY 1965 E s t i m a t e  2.230,OOO 

Tota l  Funding Through FY 1965 $3,488,500 

PROJECT COST ESTIMATE: 

Land Acquis i t  ion  

Construct ion  

Laboratory bu i ld ing  and 

S i t  e develclpnient 
U t  i l i t i e  E! paving 

caf  e t  eris .  

Equ i p m e s  

Communic,at.lon and o f f i c e  
equipment 

Cafeter:i 3 equipment 

Unit of 
Measure 

--- 

S q .  F t .  
LS 
LS 

LS 

LS 

Unit 
c o s t  Quant i t v  - 

75,600 24.21 --- 37,000 --- 150,500 

--- 97,925 

--- 76,375 

Tot nl 
cost -- 

'") 017,700 :k- 

:1,833,200 
37,000 
150,500 

174 300 
.-.I_ d-. 

97,925 

76,375 



Des inn 

Unit of Unit 
c o s t  Measure guantity - 

--- -e- --- 
Tota l  
C O l l t  -- 

--- 

SUBTOTAL 

Fa1 lou t  She 1 t er 

~ 

$2,1'32,000 

38 .OOO 

TOTAL $2,2.30,000 

PROJECT DESCRIPTION: 

This p ro jec t  w i l l  provide an extension t o  the  e x i s t i n g  Propuivion and 
Vehicle Engineering Laboratory which w i l l  be increased by approxiriatel  y 
75,600 square f e e t  of f l o o r  area. The main s t r u c t u r e  w i l l  have f:Lve s t o r i e s  
approximately 701 f e e t  by 180 f e e t ,  wi th  68,600 square f e e t  of  f l o o r  space,  
wi th  a p a r t i a l  btasement and mechanical room t o  house bui ld ing  equipment and 
an e l eva to r  rclom. 
t e r i a ,  approximately 58 f e e t  by 120 f e e t  with 7,000 square f e e t  oE f l o o r  
space,  with a s e a t i n g  capac i ty  f o r  approximately 300 people. The bui ld ing  
w i l l  be a s t e e l  frame s t r u c t u r e  with metal c u r t a i n  e x t e r i o r  w a l l s  t o  match 
t h e  e x i s t i n g  1.ahoratory. Normal u t i l i t i e s  and a i r -condi t ion ing  a r e  included 
i n  t h i s  p ro jec t .  
people. 

Adjoining t h e  main s t r u c t u r e  w i l l  be a s i n g l e  iztory ca fe -  

The l abora tory  w i l l  provide space f o r  approximately 450 

PROJECT JWST1I~IC:ATION : 

The a c t i v i t i e s  of t h e  Propulsion and Vehicle Engineering Laboratcry 
have been sevczrely handicapped during t h e  past  t h r e e  years  by t h e  d i s i e r s i o n  
of 630 engineers  and support  personnel.  
ne1 are loca ted  13 m i l e s  from t h e  laboratory.  

Over one-third of t he  P&VE pcrson- 

A study of t he  problem ind ica t e s  t h a t  approximately 1,000 man hot rs per  
This s p l i t  opera t ion  assumes g r e a t e r  s j , gn i f i -  week are lost: in t r a v e l  t i m e .  

cance s i n c e  key personnel make up a l a r g e  por t ion  of t hese  travelers. 
Estimated annria:l c o s t  f o r  t he  s p l i t  opera t ion  is as follows: 

Leased !Space 68,600 square f e e t  (3 $2.40 per  sq. f t .  $16Li, 640 

Lost E l a n  hours 1,000 M/H per  week (3 $8.00 per  h r  x 
52  weeks $41ri ,000 

Commuting ICosts 75 round t r i p s  per  day x $3.40 x 250 
days per  year  $63, '750 

Tota:l Annual c o s t s  p e r  year  $641, ,390 

CF 9q.19 



On the b a s i s  of  saving the above c o s t s ,  the laboratory can be amortized 
w i t h i n  four years .  

The consol idat ion of  operations d l 1  r e s u l t  i n  improved manpa’c:r a l d  
f a c i l i t i e s  u t i l i z a t f o n  and reduced c o s t s  to  the government. 

ESTIMATED FUTURE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

EXTENSIUN OF UTILITY SYSTEMS 

PROGRAM OFFICE: FOR THE INSTALLATION: O f f i c e  of Manned Space Fli.glit 

PROGRAM OFFICE: FOR THE PROJECT: Of f i ce  of Manned Space F l i g h t  

AUTHORIZA'IIOhl LINE ITEM: Marshal l  Space F l i g h t  Center  

LOCATION OF FR0;IECT: H u n t s v i l l e ,  Madison County, Alabama 

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

TYPE OF CONSTI:UCTION PROJECT : Extens ion  

FUNDING : 

- - -  FY 1963 and P r i o r  Years 

FY 1964. E s t i r i a t e  $100,000 

FY 19 65 E s l :  inat  e 3,175,000 

T o t a l  Funcl:;ng Through FY 2965 i3,275,000 

PROJECT COST ESTIPIATE : ---- 
Unit  of 
Measure Quant i t  y 

- - -  - - -  Land Ac:quj.:;i 1: ion  

Construct  i on  

Access i:oatl 
New road;  
Ove rp a s  I; 
Bridge 
Communic,ntion duct  and cab le  
U t i l i t i e  3 

LS 
Miles 

LS 
LS 
LS 
LS 

Unit: Total. 
C O S L  Cost -- 

$3,1;5,000 

- - -  $1,375,000 :1,3;5,000 
4.2 100,000 4;.0,000 
- - -  251 , 700 2 f ) l >  700 

770,000 7; 0,000 
--- 78,300 ;'a ,300 
--- 280 ,000 2t;o .,ooo 
-..- 

E quipmerg 

Design 



Unit of  Unit l.’otal 
Measure Quantity (:est -- c o s t  - 

Fal lout  She l t e r  

$3,1?5,000 -- TOTAL 

PROJECT DESCRIP’TION : 

This p ro jec t  provides f o r  the  following items: 

E x t e n s i o i ~ t o  Rideout access road - This pro jec t  provides f o r  par t  i a l  
funding of the  extension of Rideout Road f o r  t he  2.5 mile sec t io r .  from 
t h e  entrance of Redstone Arsenal t o  U.S. Highway 72. 
be a four-lane divided highway with l imi ted  access between Alabama 
Highway 20 and U.S. Highway 72. This pro jec t  w i l l  be undertaken 
through t h e  Bureau of Public Roads wi th  work accomplished by the  
Alabama Xighway Department. 

The road w l l l  

Center r e d n e t  modif icat ions - Four new segments of a two l a n e  road 
t o t a l i n g  approximately 4.2 miles .  A new overpass on Martin Road and a 
new bridge on the  newly re loca ted  sec t ion  of Martin Road west: of 
Rideout Road. 

U t i l i t y  l i n e s  - U t i l i t i e s  w i l l  include the  extension of potiable and in -  
d u s t r i a l  water l i n e s ;  4,160 KV e l e c t r i c a l  d i s t r i b u t i o n  l ine:; ;  steam 
l i n e s ;  sewage l i n e s  2nd communication duc ts  t o  r ecen t ly  developed 
a reas ;  reFlacement and r e l o c a t i o n  of e x i s t i n g  d i s t r i b u t i o n  ‘Lines. 
Additional cable w i l l  a l so  be required wi th in  the  e x i s t i n g  iliict system 
which will terminate a t  the  Cent ra l  Communications F a c i l i t y ,  

PROJECT JUSTJ:Fl:CATION : 

A t  present. the  heavy t r a f f i c  leaving Redstone Arsenal a t  Gate 9 on 
Rideout Road must t u rn  eastward onto Governors Drive o r  westward on S t a t e  
Road 20 toward Decatur o r  Athens, Alabama, There is no o the r  road i n  the  
v i c i n i t y  t o  ca r ry  t r a f f i c  i n  a northern d i r ec t ion .  T r a f f i c  cont inuing 
eastward t o  Huntsv i l le  congests  with o the r  peak hour t r a f f i c  at Sovernors 
Drive,  Memor‘:.al. Parkway and o t h e r  congested po in t s  t o  reach the  n o r t t e r n  
p a r t s  of the c i t y .  T r a f f i c  des t ined  for Athens, Alabama, o r  o the r  p c i n t s  
northwest of Redstone Arsenal does not  have d i r e c t  access  t o  the  e x i s t i n g  
four- lane U.  S. Highway 72.  

Recent o r i g i n  and d e s t i n a t i o n  s t u d i e s  i n d i c a t e  t h a t  approximate1.y 
two-thirds  o E  the  employees l i v e  i n  Huntsv i l le  o r  o t h e r  communities 
north of the  a rsena l .  A t  p re sen t ,  almost one- th i rd  of the  peak t r a f f i c  
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(approximately 3,000 veh ic l e s  between 6:30  a.m. and 8 : O O  a.m.) use Gate 9 
and Rideout Road as an access  t o  t h e i r  work. Approximately 34 percent more 
would be using t'his route  i f  t he  f u l l  extension were ava i l ab le  todiay. By 
t h e  t i m e  t he  extension can be completed, it is expected t h a t  the  t r a f f i c  
en te r ing  Gate 9 . w i l l  i nc rease  by 47 percent .  
Road t o  U. S. Highway 72 w i l l  a l l e v i a t e  those t r a f f i c  condi t ions .  

The extension of Rideout 

New roads,  an overpass and a br idge w i l l  be required t o  accorrmodat.e 
the  peak vehicli lar t r a f f i c  wi th in  Marshall Space F l i g h t  Center.  
i s  based on extens ive  t r a f f i c  surveys r ecen t ly  conducted by the  Army M:.ssile 
Support Cornman,d and the  Center ,  In  order  t o  con t ro l  the  hazards r e s u l t i n g  
from increas ing  t r a f f i c  congest ion,  the  cons t ruc t ion  of l imi ted  access 
roads by-pisss Ing the  main engineer ing areas, and interchanges witk. grade 
separa t ion  w i l l  b e  required.  

The need 

U t i l i t y  addi t ions  include the  s i x  bas i c  d i s t r i b u t i o n  systems, e l e c t r i c ,  
sewer, communication, steam, potable  and i n d u s t r i a l  water which are r e l p i r e d  
t o  serve new1.y developed a reas  of cons t ruc t ion .  
and cable  are  expansions of e x i s t i n g  systems required t o  support  new 
f a c i l i t i e s  which a re  included i n  t h i s  program. Addit ional  cab le s  :, with in  
the  e x i s t i n g  duct banks, wi l . 1  be required t o  t ransmi t  R&D test  da t a  a s  wel l  
a s  management da t a  from the  t e s t  a rea  t o  the  Computation F a c i l i t i e s .  

The communication duccs 

ESTIMATED FUTURE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

SATURN SUPPORT TEST AREA 

PROGRAM OFFICE FOR THE INSTALLATION: 

PROGRAM OFFICE FOR THE PROJECT: 

AUTHORIZATION LINE ITEM: 

O f f i c e  of  Manned Space F l i g h t  

O f f i c e  of Manned Space F l i g h t  

Marshal l  Space F l i g h t  Center  

LOCATION OF PROJECT: H u n t s v i l l e ,  Madison County, Alabama 

COGNIZANT NASAINSTALLATION: 

TYPE OF CONSTRJJCTION PROJECT: A l t e r a t i o n s  and Extensions 

Marshall  Space F l i g h t  Center  

FUNDING : 

FY 1963 and F r i o r  Years $10,947,000 

FY 1964 Es t imate  148,000 

FY 1965 Est,imate 3,206,000 

Tota 1 Funding; Through FY 1965 $&301,000 

PROJECT COST €:STIMATE: 
Unit  of Unit  Tota 1. 

c o s t  c o s t .  Mea s u r  e Q u a n t i t y  - 
--- - - -  --- --- Land Acqu i s i t i on  

Cons t r u c  ti (2 $2,744,000 

Suppalr t 
Addit ion t o  h igh  p r e s s u r e  

gas s t o r a g e  1 ,250  cubic  
feet: Each 5 $125,000 62 5 ,000  

Trans po I' 1: a 1: i on  ha nga r 

Addit ion t o  component 

Addit.ion;i 1 p r o p e l l a n t  5 

bui. l d ing  Sq. F t .  16,000 34.95 55 9 )i 200 

20.71 2: 2 )) 000 supporl: h i  l d i n g  Sq. F t .  11,200 

hel.ium s t o r a g e  a t  East  
s t a t i c :  t e s t  tower 1,250 
cubic  .Eeet gas  helium 
s t o r  a ge 71 es s e 1 

28,000 gtalLon LOX tank  
Each 
Each 

1 160,000 1 t l O  000 
1 60,000 (10 ~ 000 
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Unit o f  Unit T o t a l  
Measure guan t i t y  Cost c o s t  - 

17,000 g,allon RP-fuel 

Gaseous hyclrogen system 
tank  Each 

7001 cubic f o o t  gaseous 
hydrogen b o t t l e s  Each 

Rep l a c  emmt o f  d e f l e c t o r  
p i t  a t  power t e s t  s tand  Each 

Acoustic c o n t r o l  & cormnuni- 
c a t i o n  c e n t e r  b u i l d i n g  Sq. F t .  

Helium gas p u r i f i c a t i o n  
systems b u i l d i n g  Sq. F t .  

Extension o f  b u i l d i n g  5-4747 
h igh  p r e s s u r e  a i r  system Sq. F t .  
1,250 cubic  f o o t  a i r  

bot  t 1.e~ Each 
S i t e  work. LS 
U t i l i t i e s  b paving LS 

Equipment 

1 

3 

1 

4,750 

6 00 

1,600 

$15 , 000 

87 , 000 

135,000 

31.1.6 

20.00 

25 .ti0 

134 , 500 
85 , 000 

142,000 

15 , 000 

2681 , 000 

135 , 000 

14.8 , ooo 

12,000 

4.0 , 800 

269 , 000 
85 , 000 

14.2 , WOO 

Hydrogen r echa rge r  f o r  
additiclna 1 hydrogen system LS --- 125 , 000 125 , 000 

Gas pur i f ’ i ca t ion  equipment f o r  
helium gas p u r i f i c a t i o n  system LS --- 92,000 92 , (300 

High p r e s s u r e  a i r  s y s t e m  com- 
p r e s s o r s  (220 cubic  Eeet 
@ 3,500 p s i )  Each 4 61  , 2510 245 , 000 

F a l l o u t  S h e l t e r  

$3.206 , 000 
-c- 

TOTAL 

PROJECT DESCF.IFTION : 

This  prclject  p rovides  f o r  a l t e r a t i o n s  and ex tens ions  i n  t h e  t e s t  a r ea  
r equ i r ed  f o r  r e sea rch  and development acceptance  t e s t i n g  r e l a t e d  t o  the 
Baturn program. 

---- Addi t iona l  h igh  p res su re  gas  s t o r a g e  - Five  1,250 cubic  fclo: (water 
measure) c y l i n d r i c a l  s t e e l  p r e s s u r e  v e s s e l s  f o r  s t o r a g e  o f  n i t r ’ozm o r  
helium gases  a t  p r e s s u r e s  lip t o  5 ,000 p s i .  Three of  t h e  p re s su re?  v e s s e l s  
w i l l  be  loca t ec  ad jacen t  to  t h e  e x i s t i n g  sys t em i n  t h e  West T e s t  Area and 



w i l l  b e  in t e rconnec ted  wi th  t h e  e x i s t i n g  d i s t r i b u t i o n  system. The remain- 
i n g  two v e s s e l s  w i l l  be  loca t ed  i n  a s p e c i a l  t e s t  a r ea  where work on s p e c i a l  
p r o j e c t s  . w i l l  be performed. 

T ranspor t a t ion  hangar - P r e f a b r i c a t e d  me ta l  b u i l d i n g  approxrmately 
200 f e e t  long, by 75 f e e t  wide and 70 f e e t  h igh  wi th  a t t a c h e d  locker  r'>om 
40 x 25 x 15 f e e t  h i g h ,  A twenty- f ive  ton overhead b r idge  c r a n e ,  hansar  
type  doors and c o n c r e t e  paving t o  access  roads a r e  included.  

Additior! t o  components support  b u i l d i n g  - A T-shaped p r e f a b r i c a t e d  m e t a l  
s t r u c t u r e  w i t r a p p r o x i m a t e l y  8,000 square  f e e t  o f  working a r e a  and 3,200 
square  f e e t  c f  s t o r a g e  a rea  f o r  ' v e h i c l e  components. A f i f t e e n  ton overhead 
h o i s t  w i l l  b e  i n s t a l l e d  i n  t h e  22 f o o t  h igh  bay a rea  f o r  handl ing  hea-ry 
components. 

Addition&. p r o p e l l a n t s  and helium s t o r a g e ,  East  s t a t i c  tes t  tower - 
Storage  c o n s i s t i n g  o f  one 1,250 cub ic  foot (water measure) c y l i n d r i c a l  
s t e e l  p re s su re  v e s s e l  f o r  helium gas  a t  5 ,000 p s i  i n t e rconnec ted  wi th  t h e  
e x i s t i n g  helium high  p res su re  p i p e  l i n e  a t  t h e  Liquid Hydrogen F a c i l i t y ;  
one 28,000 gall.on vacuum jacke ted  c y l i n d r i c a l  s teel  v e s s e l  f o r  s a r r a g e  of  
l i q u i d  oxygen; one 17,000 g a l l o n  underground s t e e l  tank  f o r  RP f u e l  s to rage .  

Gaseous b d r o g e n  system - A 10,000 p s i  gaseous hydrogen r echa rge r  and 
t h r e e  700 cubic f o o t  s t o r a g e  b o t t l e s  wi th  necessary  p i p i n g  a r e  provided i n  
t h i s  p r o j e c t ,  Two of t h e  s t o r a g e  b o t t l e s  w i l l  s e r v e  t h e  cornponeits a t  t h e  
dynamic and co1.d c a l i b r a t i o n  tes t  a r e a s  wh i l e  one  b o t t l e  w i l l  s e rve  t h e  
s p e c i a l  test  a r e a .  

Replacenlent o f  d e f l e c t o r  p i t  a t  power p l a n t  t e s t  s t and  - The cons t ruc-  
t i o n  of  a re i -nforced conc re t e  p i t  approximately 150 f e e t  long by 40 fee t  wide 
and 10 f e e t  deep t o  r e p l a c e  t h e  badly  eroded e x i s t i n g  d e f l e c t o r  at: t h e  power 
p l a n t  tes t  s t a n d ,  

Acous t iczcont ro l  and communication c e n t e r  - A r e i n f o r c e d  conc re t e  
b u i l d i n g  approximately 64 f e e t  by 74 f e e t  t o  house c o n t r o l s ,  i n s t rumen ta t ion  
and c m u n i e a t j . o n  equipment a s s o c i a t e d  wi th  a c o u s t i c  measurements du r ing  
tes t  f i r i n g  of S-IB and S-IC s t ages .  

H e l i u m  j~ p u r i f i c a t i o n  system - A p r e f a b r i c a t e d  me ta l  b u i l d i n g  a d d i t i o n ,  
approximate1:y 20 f e e t  by 30 f e e t ,  t o  t h e  e x i s t i n g  helium compressor t u i l d i n g  
t o  house equipment used f o r  removal o f  o rgan ic  r e s i d u a l s  from helium g a s .  

H i d l  pr1X:;ure a i r  system - An a d d i t i o n  t o  t h e  e x i s t i n g  p r e f a b r i c a t e d  
me ta l  compressor b u i l d i n g  which w i l l  house fou r  3,500 p s i  compressor: 
w i l l  be aborr:: 40 f e e t  square .  Two 1,250 cubic  f o o t  b o t t l e s  w i l l  be  zdded 
t o  t h e  exist: in;3 a i r  system s t o r a g e  b a t t e r y .  
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PROJECT JlJSTI FICATION : ---- 
The expansion and modernizat ion of t he  high p res su re  gas  and prope Llant 

system i s  a c o n t i m a t i o n  of the  planned phasing of t h e  program ir.itia1:ed i n  
f i s c a l  year  1964 t o  accommodate inc reased  requirements  i n  the  Sa turn  program. 
Quan t i t i e s  of h igh  pressure  gases  and p r o p e l l a n t s  a s s o c i a t e d  w i t h  the  Sa turn  
I B  and Satur:n V are approximately f i v e  t i m e s  those  r equ i r ed  by tl-e Sacurn I 
and previous p r o j e c t s .  

The 'Transportat ion Hangar i s  r equ i r ed  t o  provide an  enclosed w e a  :her 
p ro tec t ed  a rea  f o r  s t a g e  t r a n s p o r t e r  maintenance and t o  acc0mmodc.t.e boos te r  
s t a g e  modifilaations. 

I n  atddition, o the r  suppor t  f a c i l i t i e s  r equ i r ed  are an ex tens ion  10 the  
components support  b u i l d i n g  t o  handle  t h e  l a r g e r  components of t he  F-1 
engine anld S-IC s t a g e ;  an a c o u s t i c  c o n t r o l  and communications cent:er :o 
provide a c e n t r a l  po in t  f o r  r ap id  assembly and a n a l y s i s  of a c o u s t i c  aiid 
meteoro logica l  measurements r equ i r ed  f o r  s t a t i c  t e s t  f i r i n g ;  and the 
replacement o f  an eroded d e f l e c t o r  p i t .  

ESTIMATED -- FUTURE YEAR FUNDI%: None 
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MARSHALL SPACE FLIQHT CENTER 

F I S C A L  YEAR I 0 6 5  E S T I M A T E S  

SATURN SUPPORT TEST AREA 
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MARSHALL SPACE FLIQHT CENTER 

FISCAL YEAR 1965 C8TIYATES 
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MARSHALL SPACE FLIGHT CENTER 

F I S C A L  YEAR 1 9 6 5  E S T I M A T E S  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

FACILITY ADDITIONS. EWZNSIONS AND ALTERATIONS TO - SWPO'RT S-IB AND S-IC PRODUCTION 

PROGRAM OFFII=E FOR THE INSTALLATION: Of f i ce  of Manned Space F l igh t  

PROGKAEf OFFIIZ FOX THE PROJECT: Of f i ce  of Manned Space F l igh t  

AUTHORIZATIONLINE ITEM: Michoud P lan t  

LOCAYION OF :PROJECT: 

COGNIZANT N A g  INSTALLATION: 

TYPE OF O N S ~ U C T I O N  PROJECT: 

New Orleans, Orleans Par i sh ,  Louisiana 

Marshall Space F l igh t  Center 

New, Al te ra t ion ,  Extension 

FUNDING : 

--o FY 1963 .anla Pr ior  Years 

FY 1964 Estimate $161,000 

FY 1965 Estimate 2,735 .OOO 

Tota l  Funding Through FY 1965 $2,896,000 

PROJECT COST ESTIMATE : 

Land Acquisit ion 

Construction 

Unit of Unit. Tota l  
Cost, Cost Measur e guant i t y - 

S i t e  preparation, roadways, 
and paving LS --- $584,200 584,200 

Contractor se rv ices  bui ld ing  Sq. Ft .  74 , 300 19-43 1,~k43,500 
Extension t o  sa tu rn  marine 

dock LS -0- 294,300 294,300 
Al t e ra t ions  t o  booster hangar LS 0-0 344,900 344,900 

Sub t o  ta l  $2,666,900 
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Unit of Un i 1: Tota l  
Measure Q u a n t i t y  c o s t  -- cost: -- 

Fa1 lout: She l t e r  S68,lOO 

a73 5,000 --- TOTAL 

PROJECT IIESCRII?TION : 

This p ro jec t  provides the  following items: (1) Construct ion of an 
"L" shaped con t r ac to r  s e rv i ces  bui ld ing  of approximately 74,300 square 
f e e t ,  t o  house f i r e f i g h t i n g ,  p l an t  s e c u r i t y ,  communication, medical,  
photographic,  p r i n t i n g  reproduct ion,  automotive-maintenance and admir - 
i s t r a t i v e  funct ions;  
approximatel.:y :L5,000 add i t iona l  square f e e t  and a po r t  opera t ions  bui ld ing  
of approxima1:eLy 2,400 square f e e t ;  (3) Al t e ra t ions  t o  an e x i s t i n g  iO,,OOO 
square foot  hangar t o  permi t  t he  s torage  of s t ages  awaiting shipment and/or 
refurbishmen::. 

(2) Extensions t o  the  Saturn marine dock t o  prcvj.de 

PRaTECT JUSTIFICATION -- : 

-- The Contractor s e rv i ces  bu i ld ing  i s  needed t o  combine the  Saturri 
S- IB and S-IC s u p p o r t  s e rv i ces  i n t o  a s ing le  c e n t r a l l y  located f a c i l i t y .  
Bxis t ing  f a c i l i t i e s  a r e  e i t h e r  too small o r  obsole te .  The e x i s t i n g  
f i r e  s t a t i o n  shed must be replaced because it i s  now i n e f f e c t i v e l y  lo- 
cated i n  a h ighly  congested shipping and rece iv ing  a rea  which i n h i b i t s  
rapid moveme3t. In  a d d i t i o n ,  t he  e x i s t i n g  f a c i l i t y  i s  too  small t o  
accommodate increased equipment assignments, nor does i t  provide sletbping 
qua r t e r s  which i n  tusn  leads  to a t h r e e - s h i f t  operat ion.  The ex is t i r ig  
communication $center cannot accommodate equipment needed t o  support  cbxisting 
building!; a n d  those cu r ren t ly  under cons t ruc t ion .  The infirmary now a v a i l -  
able  was designed t o  support a m a x i m u m  of 7,000 personnel,  whereas the  
present  s t a f f i n g  plan c a l l s  f o r  more than 9,000 t o  be located at Mictioud. 
A l a r g e r  f a c i l i t y  i s  the re fo re  required.  The reproduct ion,  p r i n t  Lng 
and photographic workload has  increased t o  such a degree t h a t  presenl. 
f a c i l i t i e s  a r e  t o t a l l y  inadequate. Although major automotive repair: ;  
a r e  performed i n  l o c a l  conunercial shops, f i r s t  and second echelon ma:.n- 
tenance must be performed a t  the  P lan t  f o r  approximately 600 p ieces  o f  
vehicular  equipment. ExiEting f a c i l i t i e s  are capable of support ing only 
one-half t h i s  number. 

Extension t o  Saturn marine dock - Por t  Michoud i s  the  center  of 
t r anspor t a t  ion opera t ions  for the  loading and unloading of  boos te rs  
manufactured a t  Michoud and the  trans-shipment of a l l  West Coast sta1;es 
t o  the M i s s i s s i p p i  Test  F a c i l i t y .  Por t  Michoud w i l l  a l s o  be used as 
a t rans-shipping poin t  f o r  a l l  s t ages  from MTF to  the  Cape. The Pori: 
w i l l  se rv ice  the  following type waterborne equipment: two River. - 
Trans/Gulf Barges (48  feet. beam; 260 f e e t  l ength) ;  two MTF s h u t t l e  barges 
(48  f e e t  beam; 260 f e e t  l ength) ;  one West Coast barge (48  f e e t  tseail, 

260 f e e t  l ength) ;  two Point  Barrow type sh ips  (72 f e e t  beam, 465 fee,: 
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length); one "J" boat (12 feet - 6 inches beam, 45 feet length); and various 
steel barges (33 feet beam, 20 feet length). 

To accommodate the processing of this quantity of cargo, it: is leces- 
sary to enlarge the existing dock and provide an operations building. 

Alterations to existing hangar - Stage boosters must be stored in 
controlled environments while awaiting shipment or pending refurbishinent 
at Michoud. This can be accomplished in the most economical manner )y 
altering and repairing an existing hangar building and adding the proper 
environmental control equipment. 

ESTIMATED FUTURE YEAR F U N D ) :  None 
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FACILITY ADDITIONS, EXTENSIONS AND ALTERATIONS TO 8UPPORT 
SATURN S-IB 8 S-IC PRODUCTION 

MICHOW OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

ALTERATION T O  B O O S T E R  H A N G A R  



WlCHOUD OPERLR1ONS 

FISCAL YEAR ISW ESTIYATES 

FACILITY ADDITIONS, EXTENSIONS AND ALTERATIONS Tc) SUPPORT 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

ALTERATIONS TO SATURN PIKST STAGE PIC\ODUCTION FACI:LIT.LLS 

PROGRAM OFFICE FOR THE INSTALLATION: Of f i ce  of Manned Space F l i g h t  

PROGRAM OFFICE FOR THE PROJECT: Of f i ce  of Manned Space F l i g h t  

AUTHORIZATIOIJLINE ITEM: Michoud P lan t  

LOCATION OF :PROJECT : New Orleans,  Orleans P a r i s h ,  Louis iana 

COGNIZANT NASA INSTALLATION : Marshal 1 Space F l i g h t  Center  

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

FUNDING : 

--- FY 1963 and P r i o r  Years 

FY 1964 ILstimate $36 000 

FY 1965 Est imate  628,000 

Total  Funding Through FY 1965 $664,000 

PROJECT COST E;STIMATE : 
Unit of Unit I lotal  

(iost --- - c o s t  Measure Q u a n t i t y  - 
--- --- --- Land Acquis i t ion  

Cons t iruc t ion ---- 
S-1C Ta.nk weld p o s i t i o n  
No . 3 LS --- $282 000 

Too I. ing foundat ions LS 4,900 191,000 
Overhead br idge  c ranes  LS --- 155,000 

g ~ 3 , o o o  

;:82,000 
193 ,000 
J J!j ,dOO 
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Unit of Unit  Total 
Measure w a n t  i t y  c o s t  -- c o s t  

7 

Fa1 l o u t  S he1 1: er --- 
._I_- 

TOTAL :L- $628 000 

PROJECT DESCRI'PTION 

This pro.)ect provides f o r  cons t ruc t ion  of t he  following i t e m s :  

Tank weld assembly pos i t i on  No. 3. A t h i r d  tank assembly p o s i t i c n  
withi.n tl; e x i s t i n g  Vertical Assembly Building. The assembly tower 
w i l l  be ilpproximately 60 f e e t  by 60 f e e t  by 106 f e e t  high, f ab r i ca t ed  
of s t ruc i iura l  s t e e l .  
t he  tank w i l l  be provided. 

Three work platforms f o r  t h e  welding areas  of 

Tooling foundations.  Spec ia l  re inforced  concrete  foundations t o  
support  4sddi t ional  weld and assembly f i x t u r e s  are required i n  the 
Minor Assembly Area f o r  production of t h e  S-1C booster .  

--- Overhead br idge cranes.  (1) 6. 
15-ton e l e c t r i c a l l y  operated br idge crane with f ive - s t ep  var iable:  
speeds 011 bridge t r o l l e y  and h o i s t  with a s ix ty - foo t  span and 
eighty-foot  runway t o  be located i n  the  Engine Buildup Area and 
(2) a f ive- ton  crane with 80-foot span and 100-foot runway locatcd 
i n  the  Production P a r t s  Control Area. (3) Associated bui ld ing  
t r u s s  modif icat ians  and e l e c t r i c a l  work. 

The purchase and i n s t a l l a t i o n  o f :  

PROJECT JUSTIPICATION : 

Tank w e l d  assembly pos i t i on  No. 3. To meet t h e  p re sen t ly  sc'heduled 
S-1C de l ive ry  r a t e ,  a t h i r d  tank assembly pos i t i on  is  needed t o  f a b r i c a t e  
and rework S-:LC LOX and Fuel Tanks. This pos i t i on  i s  required t o  be a v a i l -  
a b l e  t o  handle t h e  s-1C-4 i n  November 1965. 

Tooling ;b inda t ion .  Foundations must be ind iv idua l ly  designed f c r  each 
s p e c i f i c  tool  because of t h e  type of subso i l  condi t ions  i n  the  a rea .  

Overheadkridne cranes.  A br idge  crane i s  required t o  t r a n s f e r  1-1 
engines from Ishe shipping conta iners  t o  the  t h r u s t  chamber do l ly  f i x t u r e  
and thence t o  the  engine i n s t a l l e r  do l ly .  The weight ,  va lue ,  and prec is ion-  
type handling required p roh ib i t  t h e  use  of por tab le  r i g s .  
c rane  is  requ:Lred t o  move S-1C s t age  components i n t o  and out  of t he  Pioduc- 
t i o n  P a r t s  Control area. Transfer r ing  these  parts by overhead br idge  crane 
will reduce Si%ftzty hazards,  improve space u t i l i z a t i o n  and e f f i c i ency  and 
minimize t:he por;s ibi l i ty  of damage t o  components being moved i n t o  and out  of 
t h e  area. 

The f ive - t cn  

ESTIMATED FUTlJRE YEAR FUNDING: None 
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Y l C W D  OPERATIWS 

FISCAL YEAR 1965 ESTIMATES 

ALTERATIONS TO SATURN F I R S T  STAGE 
P R 0 0 U C T  I ON FACl L I T IE S 

I 9-IC TANK WELD ASSEMBLY POSITION NO. 3 
0 TOOLING FOWOATK)ISS 
3 OVERCUO BRIDGE CRANES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

-- CE:N'I'RAL COMPUTER FACILITY EXTENSIONS AND ALTERATIONS 

.up PROGRAM -----______- OFFICE, FOR THE INSTALLATION: ---- O f f i c e  o f  Manned Space F l i g h t  

PROGRAM 0FFICE;OR THE PROJECT: 

AUTHORIZATION 2 . N E  ITEM: Michoud Plant 

O f f i c e  o f  Manned Space F l i g h t  

LOCATION OF PF,OJECT: S l i d e l l ,  St. Tammany P a r i s h ,  Louis iana  

COGNIZANT NASPd.NSTALLATION: 

TYPE OF CONSTFXJTION PROJECT: 

Marshal l  Space F l i g h t  Center  

Extension and Alterat ion 

FUNDING : 

FY 1963 and P r i o r  Years $390,000 

FY 1964 Esti.mate 85,000 

FY 1965 Er;ti.mate 1,160,000 

T o t a l  Funding Through FY 1965 ,635,000 

PROJECT COST 1:SIIIMATE: 
Unit  o f  Unit  T o t a l  
Mea s u r  e Q u a n t i t y  c o s t  c o s t  - 

--- --- --- Land Acquio i t. i pn  --- 
Const ruc t  i c f i  $1,160,000 

Building ex tens ions  Sq. Ft. 33,400 $32.52 1,086,400 
Bui ld ing  a l t e r a t i o n s  Sq. F t .  6,600 11.15 73,600 

-, 

F a l l o u t  Shelt .er  

$1,160,000 - TOTAL 
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PROJECT DESCR.IPTION : 

This p ro jec t  provides f o r  an extension and a l t e r a t i o n s  t o  the  e x i s t i n g  
Cent ra l  Computer F a c i l i t y  which serves  NASA Michoud P lan t ,  Miss i ss ippi  
Test  F a c i l i t y  (MTF), Chrysler  Corporation (S-IB s t age  c o n t r a c t o r ) ,  the  
Boeing Company (S-IC s t age  con t r ac to r ) ,  Mason-Rust (support  con t r ac to r  a t  
Michoud), North American Aviation (S-I1 s t age  con t r ac to r ) ,  and General 
E l e c t r i c  (support  con t r ac to r  a t  MTF). The ex tens ion  w i l l  provide f o r  
approximately 313,400 square f e e t  of add i t iona l  space which w i l l  be divided 
i n t o  a basement, f i r s t  and second f loo r s .  Construct ion f e a t u r e s  w i l l  i n -  
clude steel rtndi re inforced  concrete  framework, concrete  f l o o r ,  and pre-  
fabr ica ted  metal panel c u r t a i n  w a l l s  which w i l l  match the  e x i s t i n g  bui lding.  
The u t i l i t y  mystem w i l l  be expanded t o  accommodate the  new s t r u c l x r e .  I n  
addi t ion ,  a l t e r a t i o n s  w i l l  be made wi th in  the  e x i s t i n g  s t r u c t u r e  t o  e f f e c t  
m a x i m u m  u t  il k a t  ion of space. 

PROJECT JUST1TJI:CATION : 

The Facil.it:y i s  NASA managed with opera t iona l  func t ions  performed by a 
computer s p e c i a l i s t  con t r ac to r  (Telecomputing Serv ices  , Inc.  ) , and computer 
programs prepared by the  var ious  NASA con t rac to r s .  Space requirements a t  
the  Central  Computer F a c i l i t y  includes space f o r  the  computers and a l l i e d  
equipment ; d a t a  t ransmission equipment ; NASA supervisory-managemlmt person- 
ne l  ; and progrcming-engineer ing personnel r ep resen ta t ives  of each of the  
cont rac tors :  Chrysler  Corporation, The Boeing Company, Mason-Rust, General 
E l e c t r i c  Company and North American Aviat ion,  t o t a l l i n g  approximately 320 
cont rac tor  personnel and t e n  NASA personnel.  

The exist:ing former Federal  Aviat ion Administration bui ld ing  is not 
adequate t o  house the  equipment and opera t ing  personnel needed t o  support  
the  Saturn computer requirements through f i s c a l  year 1965 at Michoud and 
Miss i ss ippi  Ye B t F a c i l  i t y  . 

The e x i s t i n g  areas, p lus  the  new add i t ion ,  w i l l  y i e l d  approximately 
60,000 ne t  square f e e t .  The space w i l l  provide about 32,000 square feet 
needed f o r  computer areas, and 28,000 square f e e t  needed f o r  general  
support  space. 

It i s  e s s e n t i a l  t h a t  add i t iona l  computer c a p a b i l i t y  become avai l t lble  
i n  the  proper t i m e  t o  support  t he  Michoud and Miss i s s ipp i  Tes t  F a c i l j t y .  
The proposed extension has  been scheduled t o  keep pace with the  s t a t i c  
t e s t  act ivi t :y  i n t  t he  Miss i ss ippi  Test F a c i l i t y  which w i l l  achieve major 
opera t iona l  istintus during 1966. 

ESTIMATED FU:gIE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

UTILITY EXTENSION, ALTERATION AND REHABILITATION TO 
SUPPORT SATURNS-IB AND S-IC PRODUCTION 

PROGRAM OFFICEFOR THE INSTALLATION: 

PROGRAM OFFICEFOB THE PROJECT: 

AUTHORIZATION L U E  ITEM: Hichoud Plant 

LOClUXON OF PROJECT: 

COGNIZANT NASA INSTAUATION: 

TYPE OF CONSTgCTION PROJECT: 

Office of Hanned Space Flight 

Office of Manned Space Flight 

N e w  Orleans, Orleans Parish, Louisiana 

Marehall Space Flight Center 

Extension and Alteration 

FUNDING : 

FY 1963 and Prior Years 

FY 1964 Estimate $80,000 

Fy 1965 Estimate 2,011,000 

Total Funding Through FY 1965 $2.091 .OOO 

PROJECT COST BTIMATE: 
Unit of Unit Tot a1 

cost  - cost  Measure @ant i t y  - 

Construct inn! s 2 , D l l  ,000 

Additional e l ec t r i ca l  power LS -0- $526,000 526,000 
Plant water d is t r ibu t ion  

Plant air conditioning 
system LS 483,000 483,000 

LS --- 283,000 283,000 f i l t e r s  
Boilers arid auxiliary 

equipoierit 

Equ imen t  

Des igg 

LS --- 719,000 719,000 

CF 13-16 



unit of Unit Tot a1 
Measure Quantity Coal t cost  -- 

a s 

Fallout Shel ter  --- --- .. - - --.. -- 

TOTAL 32,011,000~ 
PROJECT DESCRIPTION: 

This project  provides f o r  the following u t i l i t y  items ecment tal t o  
support approved S-1B and S-1C production schddules: 

- Additional Electrical Power Fac i l i ty .  
addition t o  the  w e s t  substation of the Michoud Complex, which 
includes an underground duct power d is t r ibu t ion  system t:o tht? 
load, areas, and four additional d i s t r ibu t ion  substations.  The 
maia substation addition w i l l  consis t  of two 115 KV-13.S KV, 
7,500 KVA transformers, 115 KV o i l  breakers, steel  switch 
structures,  115 KV switches, and appropriate 13.8 KV w i t c h  
gear. 

This i t e m  provides f0.e an 

- P l a n t  Water Distribution Systems. This i t e m  provides f o r  an 
additional twelve-inch water main and the  replacement of 
exis t ing  potable water and f i r e  extinguishing d i s t r ibu t ion  
sys t ails. 

- P l a n t  Air Conditioning F i l t e r s .  
replacement of low-efficiency f i l t e r s  with high-efficiency 
f i l t e r s  in the f i f t y  (50) factory air  conditioning penthouses 
located on the roof of the  plant above the S-1C manufacturins 
area.. 

This item provides fo r  the 

- Boilers and Auxiliary Equimnent. 
cent h u e d  r ehab i l i t a t ion  and/or replacement of exis t ing  
boi le r  un i t s  of the  cent ra l  heating and a i r  conditioning 
system. 

This i t e m  provides for the  

PROJECT JUSTIFICATION : 

- Additional Electrical Power Fac i l i ty .  The ex is t ing  e l e c t r i c a l  power 
system at Michoud Operations has a capacity of 45,000 INA and cons is t s  of 
one main substat ion of 30,000 KVA capacity, 115 KV t o  13.8 Kl\, located a t  
the  north, corner of the Manufacturing Building, and a second substation 
of 15,000 KVA capacity,  115 KV t o  13.8 KV, located on the  weetern s ide  of 
the  Manufac.turing Building. 
i n  the  19651 budget w i l l  Increase the  t o t a l  power requirement t o  60,000 W A ;  
therefore ,  an additional 15,000 KQA is necessary. 

Additions t o  the  production f a c i l i t i e s  requested 
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Plant Water Distr ibut ion Systems. The capacity of the ex is t ing  twelve- 
inch main a t  Ilichoud is approximately 1,500 gallons per minute. 
estimates have determined t h a t  upon attainment of peak booster production 
i n  1965, potable water requirements w i l l  t o t a l  approximately 2,900 gallons 
per minute. 'To provide t h i s  capacity, an additional twelve-inch water main 
must be ins ta l led .  I n  addition, ex is t ing  pumps,and potable water and f i re  
d i s t r ibu t ion  aystems, which are over twenty years old and badly deter iorated,  
must be replaced. 

Present  

Plant Air-Conditionipn F i l t e r s .  
of the  Michoud Complex i s  excessive, especial ly  during periods of stagpant 
l o w  pressure conditions when fog, smoke, and smog from burning cbf re:iuse 
dumps, are  prevelant. High ef f ic iency  type f i l t e r s  are essent ia l  t o  ilvoid 
contamination of Stage Components by oily films and foreign p a r t i c l e s ,  

Airborne contamination i n  the  vLcinity 

Boilers and Auxiliarv Equipment. Existing boi le rs ,  which axe twcnty 
years old and have been i d l e  fo r  long periods of time, are ei thex i n  need 
of extensive repa i rs  or must be replaced. Also,  production f a c i l i t y  
additions and new buildings have increased the  demand for these services 
requiring the capacity of the  exis t ing system t o  be increased. 

ESTIMATED FUTURE YEAR FUNDING: None 
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MICHOUD OPERATIONS 

FISCAL YEAR I965 ESTIMATES 

U T I LI T Y  EX T ENS IO N, ALTER AT ION A N D R E H A 9 I L I TAT ION 
T O  SUPPORT SATURN S-lB AND S-IC PRODUCTION 

LEGEND 
A. AOOITIONAL ELECTRICAL POWER, HCNlTY 

C. RANT A X  fAULfTE8 
0. BOILERS 8 AUXILIARY EWIPYEWT 

E. RANT WATER DISTRIBUTION ~ Y S T L Y  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

I-- ADDITIONAL UTnITY INSTALLATIONS AND SUPPORT FACILITIES 

PROGRAM OFFICE, FOR THE INSTALLATION: 

PROGRAM OFFICE: FOR THE PROJECT: 

AUTHORIZATION &JNE ITEM: 

LOCATION OF PROJECT: 

COGNIZANT NASAXNSTALLATION: 

TYPE OF CONSTIUJUCTION PROJECT: New 

O f f i c e  of Manned Space Fli.ghi: 

O f f i c e  of Manned Space F l i g h t  

M i s s i s s i p p i  T e s t  F a c i l i t y  

P e a r l  River, Hancock County, M i s s i s s i p p i  

Marsha l l  Space F l i g h t  Center  

FUNDING: 

FY 1963 end I?r ior  Years $4,615,900 

FY 1964 Es t imate  9,431,800 

M 196!5 Estimate 9,533,000 

T o t a l  Funding Through FY 1965 $23,580,700 

PROJECT COST ESTIMATE : 
Uni t  of Unit: T o t a l  

c o s t  -- cost: Measure Q u a n t i t y  --- 
Land Acqu i s i t i on  

Cons t ruc t  ion 
S i t e  p repa ra t ion  LS 
Access r,owds ( t o  f e e  a rea)  LS 
Area roads  and park ing  

U t  il it i e  s 
f ac  i 1 j. t i.e s LS 

LS 
North s e c u r i t y  c o n t r o l  

c e n t  e!. Sq. Ft .  

--- $275,000 275,000 
--- 1,075,400 1,075,400 

--- 2,908,600 2,908,600 
584,000 584,000 --- 

3,800 22 ,, 613 85, goo 
S0ut.h s e c u r i t y  c o n t r o l  

center: sq. F t .  6,200 2 2 ”  60 140,200 
\Jar~!hoi:i;e a d d i t i o n  Sq. Ft .  108,200 11 .71  1,265,000 

Salvage m a t e r i a l  s to rage  
b u i  1db-q: Sq. Ft .  4,000 9.. 23 36,900 
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Mobile equipment operat ion 

Cryogenic barge se rv ice  
bu i  I d  i n  g 

bu i ld ing  

Equipment 

Mob i 1 e equipment opera t ion 
bui ld ing  equipment 

Cryogenic barge service 
equ i pme n t 

Tes t  maintenance shop 
equipment 

Control and communication 
systems 

Packaging and coa t ing  
equipment 

Design 

Fa 1 1 out  She st 

Unit of 
Measure 

Sq. F t .  

Sq. F t .  

LS 

LS 

LS 

LS 

LS 

--- 
--- 

Quan t i ty  

35,000 

3,000 

--- 
--- 

Unit To ta l  
cost c o s t  - 

$20.18 706,400 

24.27 ‘72,800 

$2,382,800 

103,200 103,200 

237,200 2:)7,200 

--- 1,479,700 1,4‘79,700 

--- 474,400 4’14,400 

--- 88,300 118,300 

TOTAL $8,533,000 

PROJECT DESCRIPTION: 

This  p ro jec t  w i l l  provide the  u t i l i t i e s  and support f a c i l i t i e s  needed 
t o  support p re sen t ly  planned test  programs a t  the  Miss i ss ippi  Tes t  Facility. 
It w i l l  include o f f - s i t e  access  roads connecting the  North and South en t rances  
with e x i s t i n g  S t a t e  Highways ( loca ted  i n  the  bu f fe r  zone not  e n t i r e l y  owned 
i n  f ee  by the  U.S. Government), t he  major road network a t  t he  s i t e  i n  the  
f e e  a rea ,  cons i s t ing  of (1) a four- lane North-South road approximately t i . 5  
miles  long; (2) two-lane access  roads comprising a t o t a l  of approximateLy 
5 miles;  and (3) 12-mile,  one-lane patrol  road around the  nor thern  ant1 
eas t e rn  boundaries of the  f ee  a rea ;  a North and South s e c u r i t y  contro’. r e n t e r ;  
an add i t iona l  108,200 square f e e t  of warehouse and s torage  a rea ;  a cryogenic 
barge serv ice  bui ld ing  of about 3,000 square f e e t ;  a mobile equipment opera- 
t i o n  bui ld ing  of about 35,000 square f e e t  a s  c e n t r a l  po in t  for  the  operation 
and maintenance and minor r e p a i r  of about 600 mobile veh ic l e s ;  t e s t  main- 
tenance equipment; and a con t ro l  and communications system providing mea-  
wide o r a l ,  a u r a l  and v isua l  warning and communications. 

PROJECT JUSTIFICATION: 

This  p ro jec t  provides f o r  t he  completion of a l l  support  f a c i l i t i c i s  and 
u t i l i t i e s  required t o  a c t i v a t e  the  Miss i s s ipp i  T e s t  F a c i l i t y .  
phases of t h i s  cons t ruc t ion  have been accomplished wi th  p r i o r  yealr funds. 

E a r l i e r  



This y e a r ' s  funding increment inc ludes  provis ions f o r  the  necessary 
access  road s y s t e m  required t o  handle peak hour t r a f f i c  loads exceeding 1,200 
veh ic l e s  per  'hour a t  the  South ga t e  and 800 veh ic l e s  per hour a t  t he  llorth 
ga t e ,  a one-Lane p a t r o l  road f o r  s e c u r i t y  su rve i l l ance ,  and the  North and 
South secu r i ty  c o n t r o l  cen te r s .  The p ro jec t  a l s o  provides f o r  ccmp1ef:ion of 
the  maintenance and s torage  f a c i l i t i e s  necessary f o r  the  scheduled tes t  
a c t i v i t y  as wel l  as  the  cryogenic se rv i ce  bui ld ing  required t o  main tam and 
se rv ice  the  hig'hly spec ia l i zed  and complex cryogenic equipment c a r r i e d  by the  
cryogenic propel lan t  barges. 

ESTIMATED FUTURE - YEAR FUNDING: None 
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MIS 9199 I P PI TEST 0 P E R AT ION 9 

FISCAL YEAR 1965 ESTIMATES 
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MISSISSIPPI TEST OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

ADDITIONAL UTILITY INSTALLATIONS AND SUPPORT FACILITIES 
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MISSISSIPPI TEST OPERATIONS 

FISCAL YEAR 1965 ESTIMATES 

ADDITIOWAL UTILITY INSTALLAT ION8 AND SUPPORT FACILITIES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

COMPONENT SERVICE FACILITIES 

PROGRAM OFFICE-FOR THE INSTALLATION: 

PROGRAM OFFICE-FOR THE PROJECT: 

AUTHORIZATIOIIJLINE ITEM: Mississ ippi  T e s t  Fac i l i t y  

LOCATION OF PROJECT: Pearl  River, Hancock County, Mississippi 

C0c;NIZANT NA!;AINSTALLATION: 

TYPE OF CONS1EUCTION PROJECT: New 

Off ice  of Manned Space F l ight  

Off ice  of Manned Space Fl ight  

Marshall Space F l ight  Center 

FUNDING: 

F'Y 1963 arid Pr ior  Years 

FY 1964 E s t h a t e  

FY 1965 Er;tl.mate 

Total  Funding Through FY 1965 

$130,000 

150,000 

5,499,000 

g, 7 79,000 

PROJECT COST ESTIMATE: 
Unit of Unit Total  
Measure guant i t y  Cost - C 0 6 t  - 

Land Acquisit:ion 

Constructicz 

S i t e  development 
Ut i 1 it ies 
Component:s service Building 

Equipment 

Ins  trumertta t ion 
Special service equipment 
Special  tes t  equipment 
High pressure air  
High prermae  nitrogen gas 
High pressure helium gas 

.$2.278,000 

LS 0-0 $193,000 193,000 
LS -9- 246,300 246,300 

Sq. Ft.  67,500 27.24 1,838,700 

$3.22 1.000 

LS -0- 928,000 928,000 
LS 0-0 472,000 472,000 
LS 0--1,086,300 1,OE6,300 
LS -0- 210,000 210,000 
LS -0- 210,000 210,000 
LS 000 104,700 104,700 

Control e m d  communication system LS -9- 210,000 210,000 
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Unit Tota l  

Design 

Fa l lou t  She l t e r  

Unit of 
Measure Quant i ty  c o s t  - c o s t  - 

--.I --- 
- - - a  --- 

TOTAL 

PROJECT DESCF.IF'TION : -- 
This p ro jec t  provides f o r  the  cons t ruc t ion  of f a c i l i t i e s  for se rv ic ing  

of s'tage, engine and test f a c i l i t y  components i n  support  of the  Saturn V 
program. 

The f a c i l i t i e s  inc lude  a component s e rv i ce  bui ld ing  and a l l  u t i l i t i e s ,  
equipment and! systems required f o r  an ope ra t iona l  f a c i l i t y .  
a one-and-a-h.aI.f s t o r y  s t r u c t u r e  with an approximate gross a r e a  of 67,500 
square f e e t .  The s t r u c t u r e  w i l l  c o n s i s t  of a steel  frame, insulrated metal 
panel wa l l s ,  and a bui l t -up  roof.  
dus t  and humidity c o n t r o l ,  pressure and environmental test c e l l s ,  measuring 
and con t ro l  systems, b u i l t - i n  t e s t  and c a l i b r a t i o n  systems and the  r e l a t e d  
engineer ing space. 

The bui ld ing  is 

The bui ld ing  w i l l  inc lude  c l ean  rooms with 

PROJECT JUSTIFICATION - : 

This p ro jec t  provides the  necessary f a c i l i t i e s  f o r  s e rv i c ing ,  checking, 
t e s t i n g ,  and c a l i b r a t i n g  the  components of veh ic l e  s t ages  and test s tand 
t echn ica l  systems. This a n a l y s i s  and i n v e s t i g a t i o n  func t ion  i s  ian e s s e n t i a l  
element of the  t o t a l  test  program. The components which make up engine,  s t age ,  
p rope l lan t  s y s t e m s ,  h igh pressure  gas  systems and f i r e  p ro tec t ion  systems 
must meet the h ighes t  s tandards of r e l i a b i l i t y  and q u a l i t y  f o r  a successfu l  
f l i g h t  missicln. 
a n a l y s i s  of each component f a i l u r e  o r  malfunction which occurs  during a s t a t i c  
t e s t .  ' F a c i l i t i e s  a r e  required i n  which components can be dissasrsembled, 
c leaned,  i n s t a l l e d  and operated i n  a s p e c i a l  t e s t  c e l l  u n t i l  the  cause of a 
problem can b e  determined. 
a c t i o n  i n  the design,  manufacture and qua l i fy  c o n t r o l  of the  component i n  
question. It i s  e s s e n t i a l  t h a t  t h i s  f a c i l i t y  be opera t iona l  by ithe middle of 
calendar  year 1966 t o  support  the  s t a t i c  t e s t s  of the  S I I - I  and the  f i r s t  S-IC 
s t ages  a r r i v i n g  a t  the  Miss i ss ippi  Test  F a c i l i t y .  

The required assurance can be a t t a i n e d  only by la thorough 

Such a n a l y s i s  e s t a b l i s h e s  the  b a s i s  f o r  c o r r e c t i v e  

ESTIMATED FUTURE - YEAR FUNDING: None 
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CONSTRUCTION OF FAC I L  I T I E  S 

FISCAL YEAR 1965 ESTIMATES 

SATURN V FIRST STAGE (S-IC) STATIC TEST FACILITY - 

PROGRAM OFFICEFOR THE INSTALLATION: 

PROGRAM OFFICEFOR THE PROJECT: 

AUTHORIZATION-LINE ITEM: Miss i ss ippi  Test F a c i l i t y  

LOCATION OF E'ROJECT: Pea r l  River, Hancock County, Miss i ss ippi  

COGNIZANT NlLS&INSTALLATION: 

TYPE OF CONS'JRJCTION PROJECT: New 

FUNDING : 

Office of Manned Space F l igh t  

Office of Manned Space F l igh t  

Marshall Space F l igh t  Center 

FY 1963 arid Pr ior  Years $13,216,000 

FY 1964 E s t i m a t e  38,473,800 

FY 1965 E s t i m a t e  26,384,000 

Total  Funding Through FY 1965 $78,073,800 

PROJECT COST ESTIMATE : 
Unit of Unit T c t a l  
Measure Quan t i ty  cc s t: 

-I_ 
c o s t  - 

e-- --- Land Acqu:isit ion 

Construct :is1 

T e s t  stand. s t r u c t u r e  --- (comp 112 t ion) LS 
Sound slsppressor each 2 
Observation bunker each 1 

Equipment 

Adapt a t  ion hardware LS --- 
Instrumentation system LS --- 

sys te ins  LS --- Control & communication 

$18 ,Cl12,800 

$3,197,500 9 ,1.97,500 
4 , 3  78,500 8,;'57 ,000 

--- 513,300 

8&171,200 

57 2,500 !i72,500 
2,779,000 2,"79,000 

2,339,000 2,339,000 
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Tot sl 
c o s t  

U n i t  of Unit 
c o s t  - -. Measure Quant i t v  - 

High pres.su.re water 

High pressure  GAS 

Propel l  ant t r a n s f e r  

system 

d i s t r i h t : i o n  system 

system 

Des inn  

--- $1,255,500 $1,255,500 LS 

--- 891,400 891,400 LS 

LS _-_ 533,800 533,800 

TOTAL 

PROJECT DESCRIPrION : 

This  p ro jec t  provides f o r  the  completion of t he  second pos i t i on  of 
the  dual pos i t i on  Saturn V f i r s t  s t age  (S-IC) test  stand. InclucLed a r e  
the  second pos i t i on  s t e e l  supe r s t ruc tu re ,  instrumentat ion systems, col l t rol  
and communication systems, propel lan t  t r a n s f e r  systems, high preabure gas  
and high pressure water systems, adaptat ion hardware, and an obse1vat ion 
bunker t o  br ing the  d u a l - t e s t  stand t o  opera t iona l  readiness .  
w i l l  be  a sound suppressor f o r  each test pos i t ion .  
c o n s i s t  of two bas i c  elements. The f i r s t  element i s  a mixing chainiber 
approximately 100 f e e t  high and 60 f e e t  wide. 
water w i t h  engine exhaust gases  i n  an a s p i r a t o r  type chamber. 
of water and gas w i l l  pass through ducts  where the  energy i n  t h e  exhalist 
gases w i l l  be s i g n i f i c a n t l y  d i s s ipa t ed  by acce le ra t ing  a l a rge  m a s s  oE water.  
The second element c o n s i s t s  of two c i r c u l a r  condensers which w i l l .  provide 
f o r  the  separa t ion  of the  water from t h e  exhaust gases  and the  rt!c.:ircJ- 
l a t i o n  of the separated water. 

A I  so p.:ovided 
The suppressor w i l l  

It w i l l  al low t h e  ntixilg of 
This  mixture 

PROJECT JUSTl.ECAT ION : 

This prclject i s  required t o  complete the  dual  pos i t i on  Saturn V f i r s t  
s t age  (S-IC) test s tand complex which w a s  authorized and received i n i t i a l  
funding i n  f i s c a l  year  196.3. 
December, 1965. 
S-IC-3 and S - I C - 4  f l i g h t  s t ages  w i l l  undergo acceptance t e s t i n g  rising t h i s  
pos i t ion .  The s tand u t i l i z a t i o n  p l an  and Saturn V f l i g h t  schedule r equ i r e  
cons t ruc t ion  completion of the  second pos i t i on  i n  August, 1966 f o r  subse -  
quent testing; of the  S-IC-5 f l i g h t  s tage .  Construct ion leadtimes r equ i r e  
funds t o  be ava i l ab le  i n  October, 1964, i n  order  t o  meet t h i s  schedule. 
Both pos i t i ons  are required t o  meet t he  scheduled de l ive ry  rates. 

The f i r s t  pos i t i on  w i l l  be completed i n  
Following f a c i l i t y  checkout using the  S-IC T s t age  the  

The sound propagation problem from f i r i n g  very l a rge  rocket  engines i s  
two fold.  I n  the  immediate area, the  sound energycan se r ious ly  a f f e c t  and 
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damage s t r u c t u r e s  and bui ld ings  as w e l l  as people. The Miss i ss ippi  Test 
F a c i l i t y  and acous t ic  easement area w a s  designed t o  handle t h i s  hazard. The 
second problem is t h a t  of high i n t e n s i t y  sound focusing a t  g r e a t  (distances 
from the  source caused by t h e  r e f l e c t i o n  of sound by a i r  l aye r s  of d i f f e r e n t  
temperatures. Since it would not  be f e a s i b l e  t o  acquire the  necessary land 
t o  overcome this hazard, sound suppressors are required f o r  t h i s  t e s t  stand. 

ESTIMATED FUTIg, YEAR FUNDING : None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

- SATURN V SECOND STAGE (S-11) STATIC TEST FACILITIES 

PROGRAM OFFICKFOR THE INSTALLATION: 

PROGW OFFICKFOR THE PROJECT: 

AUTHORIZATION LINE I T E M :  

Office of Manned Space F1.ight 

Off ice  of Manned Space F l i g h t  

Miss i ss ippi  Test F a c i l i t y  

LOCATION OF E’RCIJECT: 

COGNIZANT NASSINSTALLATION: 

Pea r l  R i v e r ,  Hancock County, Miss i ss ippi  

Marshall Space F l igh t  Center 

TYPE OF CONS’JXJICTION PROJECT: New 

FUNDING : 

FY 1963 artd P r i o r  Years 

FY 1964 E s t i m a t e  

FY 1965 E s t i m a t e  

Total  Funding Through FY 1965 

$20,353,000 

16,301,900 

20.575.000 

$57.229.900 

PRaTECT COST EST IM4TE : 
Unit of 
Measure Quantity 

Land Acquisit ion 

Construct 

T e s t  stand 
Stage checkout 

bu i  Id ing 
U t i  lit ies 
Support f a c i l i t i e s  
Deflector 

Equipment. 

Instrumentation systems 
Control and cormnunications 

Adaptat ion  hardware 
systems 

LS 

Sq. Ft .  
Ls 
LS 
LS 

LS 

LS 
LS 

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

$8,L.94,500 

--- $3,861,900 3,1361,900 

62,000 44.951 2,’186,700 --- 337,200 337,200 --- 737,40C1 ‘137,400 --- 771,300 ‘171,300 

$12.080.500 

--- 2,105,000 2 ,-lo 5,000 

--- 1,515,600 1,515,600 --- 525,000 525,000 
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High pre,sstire water 

High pressure gas system 
Propellant t r a n s f e r  system 
Helium clold gas system 
Stage checkout and s torage  

system 

equipment 

Desim 

Fal lout  She1 ter 

Unit of 
Me asu r e 

LS 
LS 
LS 
LS 

LS 

Unit l ' o t a l  
Q u a n t i t y  c o s t  c:ost 

--- $1,823,800 1,823,800 --- 1,993,400 1 ! 993,400 --- 1,710,700 1 :  710,700 --- 527,000 527,000 

1,880,OOO 1 : 880,000 --- 

$20,575,000 - TOTAL 

PROJECT DESCRIPTION : 

This pro jec t  provides for completion of t he  second tes t  stand f o r  t he  
Saturn V veh ic l e  second s tage  (S-11) , including a l l  necessary i n s t  rumcmta- 
t i o n ,  equipment and systems required f o r  an opera t iona l  f a c i l i t y .  Included 
is  the stand supers t ruc ture ,  an underground instrumentation tunnel connecting 
the  test  stand with t h e  Test Control Center, a flame d e f l e c t o r ,  ctdaptation 
hardware t o  a t t ach  t h e  s t age  t o  t h e  load frame, a high pressure $;as s : p t e m ,  
a high pressure water system, instrumentation systems, con t ro l  arid coimunica- 
t i o n  systems, a s t age  checkout and storage bui ld ing  which includes an area 
f o r  p r e - s t a t i c  and p o s t - s t a t i c  s tage  checkout. 

PROJECT JUSTIFJCATION : 

This pro jec t  provides f o r  t h e  continuation and completion of t h e  
Saturn V second s t age  (S-11) test complex i n i t i a t e d  i n  p r i o r  years.  f i e  
S - I 1  stands a t  the  Miss i ss ippi  T e s t  Operations f a c i l i t y  w i l l  be used for  
f u l l  dura t ion  all-systems tests and acceptance t e s t i n g  of a l l  f l i g h t  stages.  
The f i r s t  stand which was funded i n  f i s c a l  years  1963 and 1964 w i l l  be  
completed i n  August 1965. 
s t a g e ,  t h e  f i r s t  test  stand w i l l  be i n i t i a l l y  used f o r  a l l  s y s t e m  t e s t i n g ,  
and f o r  acceptance t e s t i n g  of S-11-1 and S-11-2. The S-11-2 w i l l  be on the  
s tand  when t h e  S-11-3 is  received f o r  acceptance t e s t i n g .  The second stand 
is required anti must be funded i n  f i s c a l  year 1965 i f  i t  is t o  be  ava i l ab le  
i n  t i m e  f o r  .'i-11-3 s t age  acceptance t e s t i n g  i n  October 1966. 
time on two rrtands are required t o  m e e t  t he  scheduled de l ivery  r a t e s .  

Af te r  f a c i l i t y  checkout using t h e  S-I:[-F checkouts 

Prom t h i s  

ESTIMATED F U 1 W  YEAR FUNDING: None. 
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CONSTRUCTION OF FACEITIES 

FISCAL YEAR 1965 ESTIMATES 

FACILITIES FOR F-1  ENGINE PROGRAM 

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

PROGRAM OFFICEFOR TKE PROJECT: O f f i c e  of Manned Space F l i g h t  

AUTHORIZATION I a Q E  ITEM: Various Loca t ions  

LOCATION OF PROJECT: Canoga Park,  Santa Susana, and Edwards, C a l i f o r n i a  

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

TYPE OF CONSTRUC'lXON PROJECT: New, Repair  

F " D 1 N G  : 

FY 1963 and P r i o r  Years $44,868,000 

FY 1964 Es t imate  14,335,000 

FY 1965 Es t imate  2,707,000 

T o t a l  Funding Through FY 1965 $61,910,000 

PROJECT COST ESTIMATE : 

Unit of Unit  T o t a l  
Measure Q u a n t i t y  c o s t  c o s t  -- 

Land Acqu i s i t i on  

Cons t ruc t ioq  

Engine checkout c e l l  
L iquid  oxygen "run" tank  
Gaseous n i t r o g e n  s t o r a g e  

Fuel "run'! t ank  
LOX s to rage  tank  
Fuel s t o r a g e  tank 
Fuel supply system 
Flame channel ( r e p a i r )  
Reclamation. dam (modifi-  

S i t e  development 

b o t t l e  

c a t  ion  5 , )  

Each 
Each 

Each 
Each 
Each 
Each 
Each 
LS 

LS 
LS 

$ 2  7137,000 3- 

1 $99,000 39,000 
1 129,000 129,000 

1 101,000 131,000 
1 151,000 151,000 
4 310,000 1,2$0,000 
2 29,500 59,000 
1 480,000 480,000 

--- 149,000 149,000 

--- 245,000 245,000 
--- 54, OClO 54,000 
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Unit of Unit Toi:al 

Equipment 

Design 

F a1 lou t  She &t 

Co:;t -- c o s t  - Measure Q u a n t i t y  

TOTAL a 707,000 

PROJECT DESCRIPTION : 

This p ro jec t  provides the  add i t iona l  f a c i l i t i e s  required t o  suppo::t the  
F-1 engine program, A t  Canoga Park, Ca l i fo rn ia ,  a 1,053 square foot  
re inforced  concrete  engine checkout c e l l  w i l l  be constructed t o  permit s a f e  
f u l l  pressure t e s t i n g  of the  F-1 engine. A t  Santa  Susana, cons t ruc t ion  i n  
support of component t e s t i n g  c o n s i s t s  of an add i t iona l  3,000 pound per  
square inch, 2,500 ga l lon  l i q u i d  oxygen ''run'' tank; a 5,000 pound per  
square inch,  470 cubic  foot  gaseous n i t rogen  s torage  b o t t l e ,  and t i  3,000 
pound per  square inch, 3,000 ga l lon  f u e l  Itrun'' s to rage  tank. A t  E:dwards, 
the  i n s t a l l a t i o n  of four add i t iona l  1,000 ton bulk l i q u i d  oxygen s torage  
tanks and two add i t iona l  100,000 ga l lon  f u e l  s torage  tanks. The add i t ion  
of a f u e l  supply system, flame channel repairs and reclamation dam 
modif icat ions are a l s o  t o  be provided. 

PROJECT JUSTIFICATION : 

Addit ional  f a c i l i t i e s  are required a t  Canoga Park,  Santa Susanna, nnd 
Edwards t o  meet t he  F-1 engine de l ive ry  rates necessary to  support: the  
Saturn V launch schedule. This  de l ive ry  schedule r equ i r ing  f i v e  I'-1 
engines per  veh ic l e ,  p lus  spa res ,  reaches i t s  peak r a t e  i n  early 1.966. 
The peak r a t e  of component and acceptance t e s t i n g  of engines fo r  f l i g h t  
vehic les  i s  a t t a ined  while t he  engine development t e s t i n g  continues.  

The engine checkout ce l l  i s  required a t  Canoga Park t o  permit: f u l l  
p ressure  t e s t i n g  of t he  F-1 engine p r i o r  t o  shipment t o  Edwards f o r  hot  
f i r i n g  t e s t s .  Exis t ing  f a c i l i t y  capac i ty  is  r e s t r i c t e d  t o  low p res su r?  
t e s t i n g .  Without the  f u l l  p ressure  t e s t i n g  c a p a b i l i t y  engine leaks  a r ?  
o f t e n  found f o r  the  f i r s t  t i m e  a f t e r  i n s t a l l a t i o n  on the  s tands at: Edwards. 
This  procedure r equ i r e s  the  r e t u r n  of the  engine t o  the  f ac to ry  and caJses  
a s i g n i f i c a n t  l o s s  of t i m e  i n  the  t e s t  program. 

Addit ional  t e s t  f a c i l i t i e s  a r e  required a t  Santa  Susana t o  maintain 
component q u a l i t y  and de l ive ry  r a t e s .  The l i q u i d  oxygen "run" tank i s  
required f o r  use i n  F-1 turbo-pump s e a l  test s ince  the  e x i s t i n g  360 ga l lon  
tank does not have the  capac i ty  t o  e s t a b l i s h  the  "s teady-state"  condi t ions  
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i n  the  t e s t  system which are necessary f o r  proper t e s t i n g .  The gaseou:; 
n i t rogen  s torage  b o t t l e  i s  required t o  increase  the  F-1 engine turbo-piimp 
t e s t i n g  r a t e  c a p a b i l i t y  from two t o  four  t e s t s  p e r  s h i f t .  A minimum 0.:  

four t e s t s  per  s h i f t  i s  required t o  meet d e l i v e r j  rates. The fuel  "run" 
tank w i l l  provide the  necessary c a p a b i l i t y  f o r  f u l l  dura t ion  t e s t i n g  oE the  
F-1 gas generators .  

Acceptance t e s t i n g  of F - 1  engines at Edwards begins  i n  1964. This  
increase  i n  acceptance t e s t i n g  bu i lds  up concurrent ly  with the  continued 
development t e s t i n g  and reaches a peak i n  e a r l y  1966 with 36 f l i g h t  enl;ines 
being de l ivered  i n  t h a t  year.  The present  capac i ty  f o r  bulk l i q u i d  oxygen 
and f u e l  s torage  must be increased to-keep  pace with the  t e s t i n g  whediile. 
The cur ren t  bulk LOX s torage  capac i ty  of  3,000 tons  must be increctsed 1,y 
an addi t iona l  4,000 tons.  The f u e l  s torage  (RJ-1) capac i ty  of 360,000 
gal lons  must be increased by an add i t iona l  200,000 ga l lons .  

In  addi t ion ,  p ro t ec t ion  of t h e  test  s tand s t r u c t u r e s  and the  need t o  
minimize l o s s  of d e f l e c t o r  coolant  water r equ i r e s  t he  r e p a i r  of fl.ame 
channels and modif icat ion of reclamation dams. 

ESTIMATED FUTURE YEAR FUNDING: None 
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VARIOUS LOCATIONS 
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VARIOUS L0CATK))Js 

FISCAL YEAR 1386 m m s  

FACILITIES FOR F-l ENGINE PROGRAM 

Y 

L E G E N D  

EDWARDS AIR FORCE EASE. CALIFORNIA 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

FACILITIES FOR 5-2 ENGINE PROGRAM 

PROGRAM OFFICIZFOR THE INSTALLATION: O f f i c e  of Manned Space F l i g h t  

PROGRAM OFFIC'Z-'FOR THE PROJECT: 

A U T H O R I Z A T I O N ~ I N E  ITEM: Various Loca t ions  

Off i c e  of Manned Space F l i g h t  

LOCATION OF PR0,JECT: Santa Susana and Canoga Park,  C a l i f o r n i a  

COGNIZANT NAS.A INSTALLATION: Marsha l l  Space F l i g h t  Center  

TYPE OF CONSTRUCTION PROJECT: New and A l t e r a t i o n s  

mTNDING: 

FY 1963 and P r i o r  Years $11,250,000 

FY 1964 Es t imate  7,113,000 

FY 1965 Es t imate  10,971,000 

T o t a l  Funding Through FY 1965 $29,334,000 

PROJECT COST ESTIMATE : 
Unit  of Unit  T o t a l  

COSlC Cost  Quant i ty  -- M e  a s u r  e 

--- Land Acqu i s i t i on  

Cons t ruc t  ion, 
Product ion  t e s t  f a c i l i t i e s  LS 
S i t e  development LS 
Component t e s t  a r e a  f a c i l i t i e s  LS 
De l t a  3 t e s t  s tand  a l t e r a t i o n  LS 
Bowl t e s t  a r e a  f a c i l i t i e s  LS 

- --$3,915,000 3,915,000 
- - -  518,0013 518,000 

- - -  715,003 71.5,OOO 
- - -  447,926 447,926 

- - -  1 , 090,000 1 , 0 90,000 

Equipment 34,285 , 074 

Product  ion  tes t  f a c i  1 i t y  
equipnent  LS --- 3,815,000 3,815,000 

Deve 1 oprieri t suppor t  equipment LS --- 470,074 470,074 

De s ign  



Unit of Unit :.'otal 
Measure Quan t i ty  (:os t -- c o s t  - 

Fal lout  She1 t e r  

PROJECT DESCRIP'TION : 
$10,971,000 - TOTAL 

This pro jec t  provides f o r  the  following items of cons t ruc t ion  a t  Santa 
Susana : 

S i t e  development , u t i l i t i e s ,  equipment and cons t ruc t ion  of ar. 
e l e c t r i c  d r ive  pump t e s t  f a c i l i t y .  This f a c i l i t y  w i l l  c o n s i s t  
of a 30,000 horsepower d r i v e  system, a bui ld ing  and support  
system which inc ludes  a cool ing tower, an o i l  supply system,, a 
load cen te r ,  a br idge crane,  a l i q u i d  oxygen flow system, a 
simulated f u e l  flow system, a l i q u i d  hydrogen flow system, it 

n i t rogen  p res su r i za t ion  system and a hydrogen p res su r i za t ion  
system. 

I n  t h e  component t e s t  a r eas ,  a hydrogen s torage  system, a 
c e n t r a l i z e d  hydrogen burn-off system, a hydrogen recovery 
system, a s e a l  and bear ing t e s t  flow system and an off- 
loading,  l i q u i d  hydrogen s to rage  vesse l .  

I n  t h e  Delta a rea ,  the  Delta 3 test s tand w i l l  be completed. 
Construct ion of t h i s  s tand was i n i t i a t e d  i n  t h e  f i s c a l  year  
1964 program. This p ro jec t  completes cons t ruc t ion  with the  
addi t ion  of l i qu id  oxygen and l i q u i d  hydrogen "run" v e s s e l s ,  
platform modif icat ions,  s tand support  sys tems and s tand  
instrumentat ion.  Area support  including a hydrogen gas 
recovery system and add i t iona l  l i q u i d  hydrogen and l i q u i d  
oxygen s torage  vesse l s  a r e  a l s o  t o  be provided. 

I n  the  Bowl  a r ea ,  cons t ruc t ion  includes an add i t iona l  helium 
s to rage  system, a gaseous hydrogen s to rage  system and improve- 
ments t o  t he  l i q u i d  oxygen propel lan t  hendling system. 

This pro jec t  also provides f o r  t he  procurement and i n s t a l l a t i o n  
of add i t iona l  production t e s t  and development support  equipment 
such as a v i b r a t i o n  t e s t  system, dynamic t e s t  system, environ- 
mental equipment, recorders ,  g r inde r s ,  l eak  d e t e c t o r s ,  welders,  
l a t h e s ,  e t c . ,  at Santa Susana and Canoga Park to support  t he  
continued manufacture of development and production engines .  
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PROJECT JUSTIFICATION : 

A t  t h e  Santa  Susana Test S i t e  add i t iona l  f a c i l i t i e s  a r e  required l:o meet 
the  5-2 engine de l ivery  schedule i n  support  of t he  Saturn I B  and Saturn V 
programs. This de l ivery  schedule,  r equ i r ing  f i v e  5-2 engines f o r  each S,-I1 
s t age  and one 5-2 engine f o r  the  S-IVB s t ages  i n  both the  Saturn 'v' and 
Saturn IB veh ic l e s ,  reaches i t s  peak i n  la te  1965. Engine d e l i v e r i e s  ::un 
concurrent ly  w i t h  t he  engine development program. 

A major requirement a t  t h i s  l oca t ion  is  a new Turbopump Drive F a c i l i t y .  
It i s  e s s e n t i a l  t h a t  t h i s  f a c i l i t y  become opera t iona l  i n  January 1966 i n  
order  t o  meet t h e  e s t ab l i shed  t e s t  schedule.  The e x i s t i n g  f a c i l i t y  ha3 
exceeded i t s  use fu l  l i f e  and i s  cons tan t ly  down f o r  r e p a i r s  and/or ma i i t e -  
nance. In  add i t ion ,  it does not  have t h e  c a p a b i l i t y  of meeting ful.l p w e r  
requirements of t h e  components t o  be t e s t e d .  The new f a c i l i t y  w i l l -  permit 
the  required frequency of t e s t i n g  with increased r e l i a b i l i t y  and s impl i f i ed  
opera t ing  procedures. 

Another s i g n i f i c a n t  item a t  Santa  Susana i s  completion of the  Delta 3 
Test Stand. Cortstruction of t h i s  f a c i l i t y  w a s  i n i t i a t e d  with f i s c a l  year  
1964 funds. 
provide t h e  necessary c a p a b i l i t y  f o r  reaching and maintaining the  required 
engine de l ive ry  rates. 
t o  keep pace with the  t e s t i n g  schedule. 

This yea r ' s  funding w i l l  al low f o r  completion i n  1965 and 

Additional hydrogen s torage  capac i ty  i s  required 

This pro:ject a l s o  provides a hydrogen burn-off system necess,ary t o  
e l imina te  s a f e t y  hazards ,  add i t iona l  helium s to rage  capac i ty  t o  permit 
s imulat ion of f l i g h t  condi t ions f o r  t e s t i n g  of t h e  engine s ta r t  sequence, and 
t h e  procurement and i n s t a l l a t i o n  of production test and development support  
equipment required t o  maintain scheduled de l ive ry  rates. 

ESTIMATED FUTIJ'RJ YEAR FUNDING: None 
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VARIOUS LOCATIONS 

FISCAL YEAR I065 WTlYAlES 

FACILITIES FOR J-2 ENGINE PROORAM 

E L E C T R I C A L  PUMP DRIVE 
ALFA AREA 

S ~ N T A  c l g s m a  CALIF 



VARlOU S LOCAT I ON S 

FISCAL YEAR 1365 ESTIMATES 

FACILITIES FOR J-2 ENGINE PROGRAM 

SERVICE AREA 

W 

A u L E u I L  

ELECTRIC PUMP DRIVE 
ALFA AREA 

SANTA SUSANA, CALIFORN~A 

A L I A  AREA 
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VARIOUS LOCATIONS 

FISCAL YEAR 1965 ESTIMATES 

FACILITIES FOR J-2 ENGINE PROGRAM 

SANlA WSANA, CALIFORNIA 

LEOEND 



VARIOUS LOCATIONS 

FISCAL YEAR I965 ESTIMATES 

FACILITIES FOR J-2 ENGINE PROGRAM 

la-: 

t LEGEND 

IO 

PARK, CALIFMNIA 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

FACILITIES FOR S-I1 STAGE PROGRAM 

PROGRAM OFFICIS FOR THE INSTAUATION: 

PROGRAM OFFICI3 FOR THE PROJECT: 

WTHORIZATION~CNE ITEM: Various Locations 

LOCATION OF P.RO.JECT: Santa Susana, Cal i forn ia  and Seal Beach, C a l i f o ~ ~ ~ f a  

Office of Manned Space F l ight  

Office of Manned Space F l ight  

COGNIZANT NAS~KNSTALLATION: Marshall Space Pl ight  Center 

TYPE OF CONST.RW;TION PROJECT: 

FUNDING: 

New, Altera t ion  

FY 1963 and P r i o r  Years $536,500 

FY 1964 Estimate --- 
FY 1965 Estimate 2,024,000 

Total  Funding Through FY 1965 $2,560,500 

PROJECT COST B T W T E :  

Land Acquisition 

Construction- 

Santa Susana, Cal i f .  
High pressure gas system 
Thermal control  system 

Seal Beach ,  C a l i f .  
V e r t  ic a1 checkout bldg . 

Equirxnent 

Seal BeetchL-special 
e1ectr’ic:al tower 

Unit of 
Measure 

--- 

LS 
LS 

LS 

LS 

Unit 
c o s t  - 

--- 

$364,600 
52,700 

1,385,500 

221,200 

s1,302,800 

364,600 
52,700 

1,385,500 

$221.200 

221,200 

ICF 12-16 



Unit of Unit Tota l  
Measure Quant i tx  c o s t  -- c o s t  - 

Desim 

Fallout She l t e r  

TOTAL 
-- 
52,024,000 

PROJECT DESCU.P1.'ION : 

This proiject provides for cons t ruc t ion  of add i t iona l  f a c i l i t i e s  required 
f o r  the  development of t h e  S-I1 Stage at: (a) Santa Susana and (b') Seal 
Beach, Cal if0i:n-l.a. 

Santa S u r m ~ ~ .  F a c i l i t i e s  w i l l  include (1) a high-pressure gas s torage  
system, and (2) a thermal cont ro l  system including a high-pressur,e punp, 
n i t rogen  vaporieers and associated piping and cont ro ls .  

Seal Beat&. A vert ical  checkout bu i ld ing  i s  required.  The fac i l i t i es  
w i l l  cons i s t  of two v e r t i c a l  i n t eg ra t ed  systems checkout s t a t i o n s ,  approxi- 
mately 130 f e e t  wide, by 56 f e e t  deep, by 120 f e e t  high, with a two-story 
lean-to 0x1 t h e  t30uth s i d e  of t h e  bui ld ing  t o  house t h e  mechanical equipment 
and checkout cont ro l  room. The bui ld ing  w i l l  have a s t r u c t u r a l  s t e e l  frame 
with metal. s id ing  and w i l l  conta in  a 20-ton and an 80-ton bridge crane with 
assoc ia ted  support s t r u c t u r e s ,  Blast pro tec t ion  is required for protcct:ion 
from the  hazards of pneumatic t e s t i n g .  Mechanical and e l e c t r i c a l  equipment 
will cons i s t  of heat ing ,  air-conditioning, u t i l i t i e s ,  high-pressure gc.s 
spec ia l  e l e c t r i c a l  power and a 1000-KVA subs ta t ion .  

PROJECT JUSTIFICATION : 

Santa S u w a  F a c i l i t i e s :  

(1) Present high-pressure gas s torage  w i l l  meet only t h e  23-11 
s tage  p res su r i za t ion  requirements f o r  a normal countdown. No 
reserve  capacity i s  now ava i l ab le  t o  provide for extended holds.  
This pro jec t  provides t h e  add i t iona l  gas s torage  required to  
maintain p res su r i za t ion  and thus prevent a c o s t l y  ( in  t i m e  
and d o l l a r s )  test  abor t .  

(2) There a r e  present ly  six 1500 standard cubic f e e t  per 
minute cascade u n i t s  a t  Santa Susana providing gaseous 
n i t rogen  during vehic le  countdown. One add i t iona l  1500 SCFN 
u n i t  w i t h  pump, vaporizer and piping is needed t o  provide 
thermal cont ro l  of e l e c t r i c a l  components w i th in  the  engine 
compartment. 
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Sea l  Beack - Vertical Checkout Bu i ld ing  

The Si-I1 manufacturing p l an  through a l l  phases involves  a se r ies  of 
sequen t i a l  s t a t i ~ o n  ope ra t ions .  
s t a g e s  is being c a r r i e d  out  u s ing  t h e  s t a t i o n s  i n  t h e  e x i s t i n g  V e r t i c a l  
Assembly Building.  During t h i s  pe r iod  it is  p o s s i b l e  t o  r e c y c l e  the  s t a g e s  
where mort! t han  one ope ra t ion  is conducted a t  a s i n g l e  s t a t i o n .  However ,  as 
t h e  p i p e l i n e  begins  t o  f i l l  wi th  f l i g h t  s t a g e s ,  beginning wi th  t h e  S-11-1 i n  
l a t e  1964:, it  w i l l  not  be poss ib l e  t o  r e c y c l e ,  and two a d d i t i o n a l  t e s t  and 
checkout s t a t  ions are requ i r ed .  These s t a t i o n s  a r e  r equ i r ed  by Decernt er  1965 
when t h e  S-11-2, 3,  4 ,  and 5 are s imultaneously i n  process .  Coi is t ruct ion of 
t h e  a d d i t i ~ o n a l  checkout s t a t i o n s  is  scheduled t o  s t a r t  i n  October 1964. 

Assembly and checkout of t h e  f i v e  non-f l i g h t  

ESTIMATED FUTlJRE YEAR FUNDING: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1965 ESTIMATES 

FACILITIES FOR S - I V B  STAGE PROGRAM 

PROGRAM OFFICE FOR THE INSTALLATION: 

PROGRAM OFFICE FOR THE PROJECT: 

AUTHORIZATION LINE ITEM: Various Locat ions 

LOCATION OF PR.OJECT: Sacranento F i e l d  S t a t i o n ,  Sacramento, C a l i f o r n i a  

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

Of f i ce  of Manned Space Flight.  

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

TYPE OF CONSTRUCTION PROJEC:;: Extension; 

FUNDING : 

FY 1963 anc. F r i o r  Years 

FY 1964 Est imate  

FY 1965 Est.irriate 

To ta l  Funding Through FY 1965 

A l t e r a t i o n  

$375,000 

5,553,500 

10.709 .OOO 

$16,637,500 

PROJECT COST E:S?'IP.IATE : 
Unit of 
Measure 

Land Acquisi t . ion 

Cons t ruc t ion  

U t i l i t i e s  and paving 
Test  s t and  & a u x i l i a r y  

Prope l lari t  system 
A l t e r a t i o n  t o  e x i s t i n g  
t e s  t s t i tncl 

s t r u.c t u  I- e s 

Equipment 

LS 

LS 
LS 

LS 

E 1 e c t r i c ,'e I. e c t r on i c  s y s t ems 
and d a t a  process ing  equip- 
ment LS 

Unit Tota.1 
c o s t  c o s t  --- - Quant i ty  

--- - -- - --- 

$6,731,000 

--- $374,000 3 74 ,000 

- - -  3,787,000 3,787,000 
--- 1,551 ,000 1 ,551 ,000 

--- 1,019,000 1,019,000 

$3,978,000 

3,634,000 3,634. ,000 



Shop, l abora to ry  and 
cryogenic  weighing 
equipment 

Design 

F a l l o u t  S h e l t e r  

T ' 3 t a l  
C 3 s t  

Unit o f  Unit 
c o s t  Measure Q u a n t i t y  --- - 

--- $344 , 000 j344,ooo 

$10,709,000 --- TOTAL 

PROJECT DESCRIPTION: 

This  p r o j e c t  provides  f o r  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  ;!OK t h e  
S-IVB Stage Program a t  Wuglas  A i r c r a f t  Company's Sacramento F ie ld  S t a t i o n ,  
Sacramento, C a l i f o r n i a .  The f a c i l i t i e s  t o  be cons t ruc ted  w i l l  inc lude  a 
S t a t i c  T e s t  Stand wi th  a u x i l i a r y  s t r u c t u r e s  and systems requirecd f o r  
acceptance t e s t i n g  of a complete S-IVB Stage and t h e  r equ i r ed  aLterati .on of 
a n  e x i s t i n g  B a t t l e s h i p  T e s t  Stand f o r  acceptance t e s t i n g  of a c m p l e t t !  
S-IVB Stage.  In a d d i t i o n  t o  t h e  s t a n d s ,  included are such i t e m s  as pi-opel-  
l a n t  s t o r a g e  snd t r a n s f e r  system, ins t rumenta t ion  cab le  t u n n e l ,  ground 
ins t rumen ta t ion ,  cryogenic  weight system, and modi f ica t ions  and additj .ons t o  
t h e  high-pres  sure  gas  s t o r a g e  and t r a n s f e r  system. 

PROJECT JUST 1:FICATION : 

The !i-IV:B w i l l  be t h e  t h i r d  s t a g e  of t h e  Sa turn  V and t h e  :second s t a g e  
of t h e  Sa turn  I13 v e h i c l e .  A two t e s t - s t a n d  complex i s  c u r r e n t l y  under 
cons t ruc t ion  and scheduled f o r  completion dur ing  1964. One of czhe sts.nds 
w i l l  be used :so:Lely f o r  a l l  systems t e s t i n g  and w i l l  cont inue  t o  be used i n  
t h i s  capac i ty  throughout t h e  l i f e  of t h e  program. The o t h e r  s t and  w i l l  be 
used i n i t i a l l y  f o r  t h e  b a t t l e s h i p  t es t  program; t h i s  y e a r ' s  p r o j e c t  pz.ovides 
f o r  t h e  neces:sary a l t e r a t i o n s  of t h a t  s t and  t o  permit acceptance t e s t i n g  of 
an  S-IVB s t a g e .  This s t and  conversion which t akes  approximately 6 morths 
w i l l  begin i n  December 1964 and be a v a i l a b l e  f o r  acceptance t e s t i n g  of t:he 
f i r s t  S-IVB s t a g e  f o r  t h e  Sa turn  I B  (SA201). This s t and  i s  adequate for 
t h e  accept:ance t e s t i n g  r a t e  of t h e  s t a g e s  f o r  t h e  Sa turn  I B  program, but: 
as t h e  s t a g e s  f o r  t h e  Sa turn  V phase- in  dur ing  e a r l y  1966 a second s t and  
must be availab1.e. To meet t h i s  requirement c o n s t r u c t i o n  of t h i s  s tand  must 
begin i n  October 1964. 

ESTIMATED FUTlJRE YEAR FUNDING: None 
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VARIOUS LOCATIONS 

FISCAL YEAR la66 ESTIMATES 

F A C I L I T I E S  FOR S-IVB STAGE PROGRAM 
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