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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1964 ESTIMATES 

- ADDITIONS TO THE MISSION CONTROL CENTER 

DE:SCRIPTION : - 
Design furds  i n  the  amount of  $5,000,000 were provided i n  the  f i s c 2 1  

year 1963 f o r  zn Apollo mission con t ro l  cen ter .  Af t e r  t he  1963 budget 
submission, s tud ie s  showed t h a t  i t  would be more appropr ia te  from an opl?ra- 
t i o n a l  viewpoir t  t o  handle Gemini rendezvous missions from t h e  new con t ro l  
cen te r  planned f o r  Apollo f l i g h t s  r a t h e r  than  t o  proceed with the  c!xten;ive 
modif icat ions which the  Mercury con t ro l  c e n t e r  would r equ i r e  t o  handle the  
two-vehicle rer.dezvous missions. Since Gemini rendezvous f l i g h t s  are t,] 
begin i n  the  f i s c a l  year  1965, and the  cons t ruc t ion  and implementation If 
a con t ro l  cen te r  t o  handle both Gemini rendezvous and Apollo f l i g h t s  r equ i r e s  
two yea r s ,  i t  was necessary t o  provide add i t iona l  f i s c a l  year  1963 funo'irig 
so t h a t  extensive cons t ruc t ion  work could g e t  under way. Through use of the 
Congressional reprogramming procedures a total sum of $21,956,700 was 
made ava i l ab le  f c r  subjec t  pro jec t .  These funds provide f o r  a l l  b u i l d i i g  
cons t ruc t ion ,  including s i t e  development, u t i l i t i e s  i n s t a l l a t i o n s ,  and 
assoc ia ted  design and engineer ing services, bu t  only f o r  55 percent: o f  the 
required equipment. F i s c a l  year  1964 funding i s  requested f o r  the remaining 
equipment . 

The Nannecl Spacecraf t  Center w a s  chosen as the  loca t ion  of the  contr0.t 
cen te r  because personnel involved i n  c o n t r o l  cen te r  opera t ions  w i l l  9153, 
with o the r  Manriea Spacecraf t  Center personnel,  be involved i n  mission plan- 
ning, design,  anc ana lys i s .  Careful  s t u d i e s  of personnel u t i l i z a t i o n ;  t r a v e l  
requirements ; ancl technica l  requirements f o r  opera t iona l  d a t a  flow, s i m J l a -  
t i o n ,  and t r a i n i n g ,  ind ica ted  the  Manned Spacecraf t  Center t o  be the idza l  
locat ion.  Another important cons idera t ion  i s  t h a t  f l i g h t  c o n t r o l l e r s  w i l l  
have immediate access  during opera t ions  t o  Manned Spacecraf t  Center spase- 
c r a f t  design Fersonnel f o r  d i scuss ions  r e l a t i n g  t o  unexpected observed 
phenomena. 

The missicin con t ro l  cen te r  w i l l  be a three-s tory  bui ld ing  cons i s t ing  of  
two wings a.s f c i l l . ows :  

1. ---- Missicin g e r a t i o n s  wing: This  wing w i l l  conta in  approximately 
1113,000 square f e e t  and include the  following areas: 

a. C,c,mputer Complex: Rental  computer equipment w i l l  
k,e provided t o  perform the  following func t ions  : 

(1.) Processing i n  r e a l  t i m e  of  spacecraf t  t e lemet ry  and 
t racking  da ta ,  us ing  information provided by the  
ground instrumentat ion network. 



(2 )  Provide rea l - t ime computer l og ic  to permit t h e  ground- 
based f l i g h t  c o n t r o l l e r s  t o  select a l t e r n a t i v e s  i n  
event of emergency o r  any necess i ty  to  change the  f l i g h t  
plan. 

( 3 )  Provide real-time antenna acqu i s i t i on  and o the r  remote 
con t ro l  da t a  f o r  dissemination t o  the  s t a t i o n s  i n  the  
ground network. 

( 4 )  Provide t r a j e c t o r y  and o the r  da t a  s i g n a l s  f o r  use i n  
closed-loop s imulat ion exe rc i se s  which a r e  necessary f o r  
checkout of a l l  ground f a c i l i t i e s ,  including the  mission 
con t ro l  cen te r  i t s e l f ,  and f o r  f l i g h t  c o n t r o l l e r  t r a in ing .  

b. C:onmnications center :  This a rea  w i l l  house communications 
processing and con t ro l  equipment f o r  d i r e c t i n g  t h e  flow of the  
fo1.lowing types of data:  

(1) Voice communications t o  and from the  spacecraf t  v i a  
relay through the  remote s i t e s .  

(2 )  T h e  transmission of commands, t racking  da ta ,  and o the r  
information t o  the  spacecraf t ,  

(3)  Spacecraft  te lemetry da t a  from remote sites. 

(14) Tracking da ta  from remote s i t e s .  

(5) Teletype communications to  and from the var ious  ground 
network sites. 

(6)1 Televis ion s i g n a l s  from the  Launch Operations Center and 
one o r  more remote sites, a s  required.  

c .  rgs s ion  operat ion con t ro l  rooms: 
vided where consoles and d isp lays  w i l l  be loca ted  f o r  the-use  of 

Two such roams w i l l  be pro- 

f l i g h t  c o n t r o l l e r  personnel i n  conducting the missions. One 
room w i l l  be used f o r  a f l i g h t  mission while t he  o the r  i s  
engaged i n  a s imulat ion exerc ise  i n  prepara t ion  f o r  a l a t e r  
ni  E; s ion  . 

d. 2;inlulation ;&rea: 
support equipment, such a s  t h a t  located a t  remote sites in the  
net:work, so t h a t  var ious closed-loop simulation exerc ises  may 
be conducted without use of the  ac tua l  f l i g h t  equipment. 

This a rea  w i l l  conta in  var ious types cf ground 

e .  !@:eoroloKical support  area:  Equipment i n  t h i s  area w i l l  pro- 
vide the means of  displaying and eva lua t ing  atmospheric 
weather, cosmic phenomena, rad io  propagation da ta ,  meteori te  

CF 8-41. 



storm and space r a d i a t i o n  i n t e n s i t y  da t a ,  and o the r  
ineteorological information upon which the  success  of t h e  
:niss ions may depend. 

f .  .-- Recovery area: This  a rea  w i l l  conta in  maps and o t h e r  d i s l ~ l a y s  
necessary f o r  the  cen t r a l i zed  con t ro l  of  a l l  recovery forc:es 
and equipment, wherever disp! ayed. 

2. ---- Laboratory, engineer ing,  and t echn ica l  s e rv i ces  wing: T h i s  wing 
wd.11  conta in  approximately 132,000 square f e e t  and w i l l  include the  follow- 
ing  areas: 

a. @&oratories : Support l a b o r a t o r i e s  are requi red  f o r  the  
ana lys i s  of  da t a  reduct ion procedures,  t he  development of 
computer programs and rou t ines ,  t he  eva lua t ion  of space-to- 
ground communications procedures,  the  eva lua t ion  of displa3y 
and con t ro l  devices ,  and t h e  prepara t ion  of s imula t ion  
materials. 

b .  TL'hnical se rv ices  areas and engineer ing o f f i c e s :  Off ice  space 
€ o r  approximately 500 Government and 200 con t r ac to r  personnel 
engaged i n  the  f l i g h t  opera t ions  ac t iv i t i e s  w i l l  be provided. 
Technical s e rv i ces  areas t o  be provided include b r i e f i n g ,  
'd ra f t ing ,  and photographic processing areas. 

F i s c a l  year  1963 funds are providing a l l  equipment necessary for ,:he 
i n i t i a l  opteration (of t he  cen te r  f o r  e a r l y  G e m i n i  rendezvous f l i g h t s  us ing  a 
s ing le  mission opera t ions  con t ro l  room. This  equipment inc ludes  a l l  network 
terminat ion equipment, near ly  a l l  o f  the  communications con t ro l  and 
"intercom" equipment, approximately 45 percent  of  t he  necessary d i s p 1 a : r s  
and f l i g h t  c o n t r o l l e r s '  consoles ,  approximately 75  percent  of t he  s imulat ion 
equipment, and a minimum of labora tory  and o f f i c e  equipment. 

F i s c a l  year 1964 funds a r e  requested f o r  the  balance of the equiprnent. 
required t 3  give t h e  cen te r  the c a p a b i l i t y  of handl ing  a si;tlulrt+-()ii i l l L  ;si<in 
2nd  a r l j  ;til+ ,r,l s s ion  simultaneously,  and of c o n t r o l l i n g  Apol lo  miss ion;  
i n  add i t ion  t o  the  Gemini rendezvous missions. Equipment purchased wi:h 
these  funds w i l l  include add i t iona l  communications con t ro l  and "intercom" 
equipment, the balance of the  necessary d i sp lays  and f l i g h t  c o n t r o l l e r s '  
consoles ,  the remaining 25  percent of the  s,mulation equipment, and ne ,> r ly  
a l l  of the t o t a l  requirement f o r  labora tory  and o f f i c e  equipment. 

A drawing of the mission con t ro l  cen te r  i s  shown on the following page. 

JUSTIFICATION:  

The tnission con t ro l  cen te r  w i l l  exe rc i se  primary r e s p o n s i b i l i t y  f o r  
command of the Gemini and Apollo missions. This  func t ion  r e q u i r e s  tha :  
appropriate  dec is ions  be made i n  the  mission con t ro l  c e n t e r  during a l l  
phases of f l i g h t  missions,  including e a r t h  o r b i t ,  c i s l u n a r  f l i g h t ,  lunar  
o r b i t ,  and r e t u r n  to  ea r th .  To perform t h i s  c r i t i c a l  r o l e ,  t he  cen te r  
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must have inmediately ava i l ab le  t o  i t  t racking  and te lemetry da t a  as rfeceived 
from the  ground network. 
memory conta ins  pre-planned a l t e r n a t i v e  courses  of a c t i o n  f o r  use i n  event of 
t:he development of any of a v a s t  number of contingency s i t u a t i o n s .  This 
computing complex must be adequate i n  capac i ty  and speed t o  permit the  
cmmputation on real- t ime from raw da ta  received from the  ground networlk, of 
f l i g h t  o r  spacecraf t  parameters needed by the  f l i g h t  c o n t r o l l e r s  i n  reaching 
decis ions.  ?tie cen te r  must have the  means of sending i n s t r u c t i o n s  and da ta  
t o  the  a s t ronau t s  t o  assist them i n  execut ing t h e i r  c r i t i c a l  r o l e s .  F i n a l l y ,  
i t  must exerc ise  opera t iona l  con t ro l  over a l l  ground opera t iona l  support  
f a c i l i t i e s  used during manned space f l i g h t  missions and during mission 
simulation a n d  checkout exerc ises .  These f a c i l i t i e s  inc lude  p r e - f l i g h t  
checkout, ground network, and recovery f a c i l i t i e s .  

It must conta in  a l a rge  computing complex whose 

COST ESTIMATE; : F i s c a l  Year F i s c a l  Year 
1964 - 1963 

A. LAND ACQU~1:SI:TION.. .................. --- --- 
13. S I T E  DEVELOPMENT AND UTILITY 

INSTALIAT1:ONS ..................... $383,900 

Undeq;round s t ruc tu re . .  
Heating and cool ing 

d i s lx ibu t ion .  ........ 
E l e c t r i c a l  d i s t r i b u t i o n  
Sani t:iiry sewers. ....... 
Storni sewer............ 
Water d i s t r ibu t ion . .  ... 
G a s  d i s t r ibu t ion . .  ..... 
Roads,, .................. 
Parking areas.. ........ 
Si d e w  lks  .............. 
S o i l  e ros ion  control . .  . 

$66,000 

39 ,600 
16,500 
3,900 
8,800 
3,300 
1,700 
20,300 
200,200 
1,600 
22,000 

L FACILITY CONSTRUCTION AND 
MODIFIC~ATXONS.. ................... 8,511,700 

Mission con t ro l  cen te r  
opera t iona l  and 
con t ro l  wing.. (113,000 
square f e e t  a t  $37.40 
per  square foot ) .  ... 4,226,200 

Mission con t ro l  cen te r  
off:ice, l abora tory  
teclin;tcal, and 
admin i s t r a t ive  wing 
(13:1,000 square 
f e e t  i n t  $30.80 per  
sq\linre foo t ) .  ....... 4,065,600 
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D. 

F i s c a l  Year 
1963 

Mechanical and e l e c t r i -  
c a 1 contro 1 bui  lding 
( 6,300 square f e e t  
a l t  $25, 30 per  square 
foot::). ............... $159,400 

hea t ing  and cool ing 
p l an t .  ,, (2 ,700 square 
feet: ai: $22.40 per  
square foo t ) .  ....... 60,500 

Additions t o  cen t r a  1 

EQUIPMKNT, INSTRUMENTATION, 
AND SUPI?~~RT SYSTEMS.. .............. $11,411,100 

Ground olpera t iona 1 
support  systems 
It e n n  ina  t i on equip- 
men t ................ 

Cormnun i c a t  i ons 
processing and con- 

Mission con t ro l  cen te r  
i n t e r n a l  comuni-  
(cations equipment.. . 

Consoles.............. 
Group d isp lays  ( l a rge  

screen)  ............. 
Time displays. .  ....... 
Control /display i n t e r -  

face equipment.... .. 
Data t r a n s f e r  equip- 

ment,............... 
Consoles and i n t e r f a c e  

equ i pmen t ........... 
Logic equipment.. ..... 
Remote s i t e  s imulat ion 

equ i pnien t ........... 
Maint ensince equipment. 
Control bu i ld ing  

e le (: t r i c a 1 e qui  pmen t 
Control bu i ld ing  

emc~gcmcy a i r -  con- 
dit:i.oning equipment. 

p l an t  equipment. .... 

t r o l  equipment.. .... 

Heating and cool ing  

570,500 

1,30 1,000 

395,000 
632,600 

337,800 
44,000 

2,490,000 

1,045,400 

594,800 
1,400,000 

1,179,800 
12,000 

610,000 

200 ,000 

453,200 

F i s c a l  Year 
19 64 -- 

e-- 

--- 

$8 ,41.09 ,000 

$319,000 

90,000 
1,205,000 

730,000 
43,800 

2,274,200 

2,030,800 

165,200 
286,000 

275,000 
3,000 
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Fiscal  Year 
1963 

Iabor,atory equipment.. $70,000 
Office equipment ...... 75,000 

E .  DESIGN AND ENGINEERING 
SERVICES.. . . . . . . . . . . . . . . $1.650,000 

Total. estimated cost.. a1.9 56.70Q 

Fisc:al Year 
1964 

$700 ,000 
287,000 

C'I? 8 -8 



MANNED SPACECRAFT CENTER 

FISCAL YEAR 1964 ESTIMATES 

ATMOSPIi1fR:CC RE-ENTRY MATERIALS AND STRUCTURES EVALUATION FACILI’IY ---- - 
DESCRIPTION - : 

The atmo:spheric re -en t ry  materials and s t r u c t u r e s  eva lua t ion  f a c i  l i t y  
! w i l l  provide the  means f o r  eva lua t ing  materials and s t r u c t u r a l  components 
,under high temperatures which s imula te  the  hea t ing  and aerodynamic condi t ions 
encountered in supe rc i r cu la r  re-entry.  This p r o j e c t  inc ludes  the  procurement 
of furnaces ,  .radiant h e a t e r s ,  and an e l e c t r i c  arc-heated a i r  stream. 

The furn,aces w i l l  provide temperatures up t o  5,000 degrees F w i t t l  con- 
t r o l l e d  environments. Radiant h e a t e r s  w i l l  employ qua r t z  tube lamps sind w i l l  
have conti:ol:; which can provide programmed v a r i a t i o n s  of the  i n t e n s i  t> and 
d i s t r i b u t i o n  IDf the  r ad ian t  thermal energy. 

The e l e c t r i c  a r c  f a c i l i t y  w i l l  u t i l i z e  the  same power supply as t he  
r ad ian t  hea t ing  equipment, and w i l l  have c a p a b i l i t i e s  beyond those of exist-  
ing  s i m i l a r  f a c i l i t i e s ;  i t  w i l l  provide en tha lp i e s  i n  the  range of 10,000 t o  
25,000 b tu  per  pound, hea t  t r a n s f e r  rates of 25 t o  1,000 b tu  per  square foo t  
per second an i  running times of 10 minutes o r  longer. 

A s  ind ica ted  i n  the  sketch on the  following page, space f o r  t he  f a c i l i t y  
w i l l  be made a v a i l a b l e  i n  the  s t r u c t u r e s  labora tory  i n  the  systems eva lua t ion  
f a c i l i t y .  The s t r u c t u r e s  labora tory  must be capable of support ing s t r u c t u r e s  
and maternals s t u d i e s  under Apollo re -en t ry  condi t ions  and the  project  
inc ludes  cerl:niii changes i n  the  o r i g i n a l  s t r u c t u r e s  labora tory  t o  acccimmodate 
the  proposed Eaci li t y  . 
JUSTIFICATION : -- 

The c a p a b i l i t y  f o r  r e -en t ry  i n t o  the  e a r t h ’ s  atmosphere a t  orbi ta l l  
ve loc i ty  has  been w e l l  demonstrated and i s  reasonably w e l l  understood a t  t h i s  
t i m e .  For the  Apollo mission,  however, re -en t ry  a t  ha l f -aga in  orb i ta l .  
ve loc i ty  ( supe rc i r cu la r  ve loc i ty )  i s  required.  The re -en t ry  hea t  shie!ld 
s t r u c t u r e  and ma te r i a l s  f o r  t h e  Apollo spacec ra f t  must be thoroughly evaluated 
on the  ground under s imulated condi t ions  i n  advance of t he  f i r s t  Apol?.o fl ight:  
r e - e n t r i e s  a t  p.arabolic ve loc i ty .  
s imulat ion o€ t!ne Apollo re -en t ry  t r a j e c t o r y  and w i l l  a l low the  required t e s t e  
t o  be c a r r i e d  out  i n  advance of Apollo lunar  missions.  The elements of t h i s  
f a c i l i t y ,  furnaces ,  r a d i a n t  h e a t e r s ,  and the  e l e c t r i c  arc-heated a i r  stream, 
w i l l  be con t ro l l ed  t o  permit time phasing of t he  thermal environment, thus 
s imulat ing whole por t ions  of the  thermal environment t i m e  h i s t o r y  f o r  ApolLo 
and t h e  r e s u l t a n t  thermal stresses due t o  t i m e  phasing. 

This f a c i l i t y  w i l l  be capable of providing 

The . f a c i l i t y  w i l l  c o n s i s t  of a c o l l e c t i o n  of t e s t i n g  devices ,  each 
designed .€or a s p e c i f i c  purpose, and each providing i n  one loca t ion  tile 
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capaci ty  t o  assure  the  adequacy, i n t e g r i t y ,  and r e l i a b i l i t y  of the  ApDllo 
hea t  s h i e l d  s t r u c t u r e s  and materials. Location of t h i s  f a c i l i t y ,  i r  proximity 
t o  f a c i l i t i e s  used i n  eva lua t ion  of systems and components under a c c u s t i c ,  
s t a t i c  load,  arid simulated deep space environment, i s  e s s e n t i a l  i n  o rder  t o  
make common use of tes t  equipment and t o  minimize the  requirement for t r ans -  
por t  of spacecraf t  with d e l i c a t e  development instruments  i n s t a l l e d .  

COST ESTIMATE: : 

- - -  B. SITE DEVELOPMENT AND UTILITY INSTALUTIONS....,.... ......... 
C. FACILITY' CONSTRUCTION AND MODIFICATIONS................... .. $4:!.,000 

Mod.ific:at:ions t o  the systems eva lua t ion  f a c i l i t y . .  $42,000 

D. EQUIPMEPIT, INSTRUMENTATION, AND SUPPORT SYSTEMS............. 2,650,000 

F u r n a c e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,000 
Radiant: heaters................................... 120,000 
I n s t r u . n i e n t a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130,000 
S u b s t a . t : i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,000 
Power controls.................................... 210,000 
Reactclrs and rectifiers.. . . . . . . . . . . . . . . . . . . . . . . . . .  800,000 
Arc ch.mher.. ..................................... 245,000 
Test s'ect:ion nozzle  and diffuser.. . . . . . . . . . . . . . . . .  250,000 
Vacuum systems.................................... 300,000 
Arc ch.atmtier cool ing systems.. ..................... 150,000 
G a s  system.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,000 
Arc chamtier con t ro l  systems. ...................... 100,000 

E. DESIGN AND ENGINEERING SERVICES............................. - 223,000 

Tota l  es t imated cos t . .  ............................. ,&Lm. 
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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1964 ESTIMATES 

CENTER SUPPORT FACILITIES 

DE SCRI PT ION : 

This pro jec t  covers t h e  required s i t e  development and the  modif icat ions 
t o  support f e c i l i t i e s  f o r  the  planned f i s c a l  year  cons t ruc t  ion prograin a t  
the  Manned Spacecraft  Center.  The pro jec t  includes an add i t ion  t o  t h e  
c e n t r a l  heating; and cool ing p l an t ;  cons t ruc t ion  of a c a f e t e r i a ;  and eKpansion 
of the  sewage t.reatment p l an t ,  t h e  e l e c t r i c a l  subs t a t ion ,  and t h e  e l e c t r i c a l  
d i s t r i b u t i o n  system. The s i t e  development work w i l l  include extension of 
u t i l i t y  tunnwlsi , storm drainage system, road network, parking a r e a s ,  s t r e e t  
l i g h t i n g ,  wail.hrays, and erosion con t ro l .  Drawings of t h e  work included in 
t h i s  project  are presented on t h e  following t h r e e  pages. 

The cent:ral hea t ing  and cool ing plant  now under cons t ruc t ion  w a s  funded 
i n  t h e  fi.scail. year 1962 cons t ruc t ion  program. An add i t ion  t o  t h i s  bu i ld ing  
is being macle i n  the  f i s c a l  year  1963 t o  provide f o r  t h e  increased hea t ing  
and cooli.ng j-oad requirement r e s u l t i n g  from the  planned cons t ruc t  ion of t h e  
mission control. cen ter .  The add i t ion  proposed i n  t h i s  pro jec t  w i l l  increase  
the  area of t:he bui ld ing  by approximately 8,200 square f e e t ,  96 f e e t  by 56 
f e e t ,  wi th  ai mezzanine of 49 f e e t  by 56 f e e t .  
s t e e l  frame zinc1 w i l l  match t h e  s t r u c t u r a l  system of t h e  e x i s t i n g  p lan t .  The 
add i t ion  will. house one 60,000-pounds-per-hour steam b o i l e r ,  two 2,000-ton 
c e n t r i f u g a l  r e f r i g e r a t i o n  u n i t s  and w i l l  include a l l  r e l a t e d  accessory 
equipment such as cool ing towers,  opera t ing  and s a f e t y  con t ro l s  and necessary 
piping. 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 
t o  accomnodsit:e t h e  cons t ruc t ion  proposed i n  t h i s  budget. The present  f i r e  
p ro tec t ion  syst:ern w i l l  be expanded t o  provide t h e  necessary pro tec t ion  
required f o r  t h i s  extension of t he  p l an t .  

The cons t ruc t ion  w i l l  b e  

The cons t ruc t ion  of a 500-seat c a f e t e r i a  is  required t o  serve  t h e  tech-  
n i c a l  se rv icx  shops , t h e  thermochemical test f a c i l i t y  area, the  base support 
area, t h e  emrironmental test labora tory ,  t h e  pro jec t  engineering f a c i l i t y ,  
and t h e  miss:j.on con t ro l  cen te r .  This c a f e t e r i a  w i l l  opera te  as an auKil iary 
t o  the  c a f e t e r i a  cu r ren t ly  under cons t ruc t ion  which w a s  authorized i n  t h e  
1962 prograai. 

The aus.i.lj.ary c a f e t e r i a  w i l l  be a s ing le - s to ry  bui ld ing  oi standard 
construct  ion:, using a r i g i d  s t e e l  frame and conforming t o  the  a r c h i t e c t u r a l  
treatment of o the r  bu i ld ings  a t  t h e  s i t e .  It is  designed t o  provide serv ice  
f o r  t h e  an t i c ipa t ed  personnel on the  b a s i s  of s e a t i n g  approximately 5100 
personnel p e r  ?z hour lunch period. Heating and cool ing requirements will be 
suppl ied frclni the  c e n t r a l  hea t ing  and cool ing p l an t .  
with f i r e  hoses and ex t inguishers  w i l l  provide f i r e  pro tec t ion  f o r  t he  approx- 
imate gross  a rea  of 15,400 square f e e t .  The bui ld ing  is i r r e g u l a r  i n  con- 
f igu ra t ion  axtd divided i n t o  two areas. 

A f i r e  alarm system 

The d in ing  area is approximately 
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MANNED SPACECRACT CENTER 
FISCAL YEAR 1964 ESTIMATES 

ADOITION TO THE CENTRAL HEATING AND COOLING PLANT 
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8,400 square f e e t  with dimensions of 131 f e e t b y 6 4  f e e t  and t h e  food handling 
and serving a r e a  i s  approximately 7,000 square f e e t  with dimensions of 1100 
f e e t  by 70 feet ,  

The present: 1.60,OOO gal lons  pe r  day capac i ty  sewage treatment  p l an t  
w i l l  be increased t o  a capac i ty  of  300,000 gallons per day. This  expansion 
requi res  add.i t l .ona1 pumps, a e r a t i o n  tanks,  s e t t l i n g  tanks, and sludge drying 
beds. 

The capac i ty  of t he  e x i s t i n g  subs t a t ion  w i l l  be increased by adding 
secondary 15 hr switchgear and appurtenant controls. 
e l e c t r i c a l  dist:iribution power l ines  w i l l  be extended t o  provide access ib l e  
e l e c t r i c a l  power to t he  planned f i s c a l  year  1964 f a c i l i t i e s .  
secondary connecting l i n e s  are included i n  each ind iv idua l  cons t ruc t ion  
pro j ec t . 

The underground 

The c o s t  of 

Four addit::ional parking lots w i l l  be cons t ruc ted  t o  provide f o r  the 
The increased veh ic l e  requirements generated by t h e  planned f a c i l i t i e s .  

parking areas t~i1:L accommodate approximately 800 passenger veh ic l e s  . Tkle 
cons t ruc t ion  wi:Ll be f l e x i b l e  pavement with concrete  curbs  and gu t t e r s .  
Lighting of t h e  parking areas w i l l  be provided as required t o  meet s a f e t y  
and s e c u r i t y  requirements. 

The present  main underground concrete  u t i l i t y  tunnels  w i l l  be extended 
t o  provide steien, chi l led-water ,  communications, and power t o  the  planned 
i a c l l i t i e s .  This  extension vi11 be approximately 2,100 l i n e a r  f e e t .  The 
c o s t  of extt?nd;iiZg t h e  lateral  tunnels  from the  bui ld ings  t o  the  main tunnel  
i s  included as .a c o s t  i t e m  f o r  each f a c i l i t y .  

The road network w i l l  be expanded as indica ted  on the  at tached s i t€  
plan. The cons t ruc t ion  w i l l  include approximately 1.9 miles of 24-foot wide 
primary roads and 4.1 miles  of 24-foot secondary roads. The primary roads 
w i l l  be f l e x i b l e  pavement design with curbed g u t t e r s  and the  secondary roads 
w i l l  have a s t a b i l i z e d  aggregate surface.  S t r e e t  l i g h t i n g  w i l l  be provj.ded 
as required on xa in  thoroughfares. 

Storm drainage must be provided i n  the  a reas  immediately adjacent  t . 0  
the  planned f i s c a l  year  1964 bui ldings.  
storm sewers and i n l e t s .  The l a t e r a l  t i es  f o r  drainage of bu i ld ing  sites 
a r e  included i n  t h e  c o s t  f o r  each bui ld ing  pro jec t .  Open d i t c h e s  w i l l  be 
constructed t o  ca r ry  the  sur face  runoff of open a reas  as w e l l  as  the  d i :+  
charge from storm sewers. S o i l  e ros ion  measures such as grading, seeding, 
and sodding w i l l  be  required i n  the  bu i l t -up  area which comprises approxi- 
mately 100 acres.  
the  approxiinately 72,000 f e e t  of open drainage d i tches .  

The system w i l l  include underground 

Measures w i l l  a l s o  be provided t o  p ro tec t  t h e  banks of  

E S T  I F  ICAT ION : 

Several f a c i l i t i e s  must be modified and new f a c i l i t i e s  constructed t o  
adequately support the  cons t ruc t ion  program and personnel s t a f f i n g  leve:I,s 
requested i n  t h i s  budget. 
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Eased on an eva lua t ion  of t he  e x i s t i n g  c e n t r a l  hea t ing  and cooling, 
p l a n t ,  i t  w i l l  be necessary t o  increase  t h e  p l an t  capac i ty  t o  meet the  new 
hea t ing  and colDling load requirements of  t h e  proposed add i t iona l  f a c i l j  t i e s  (. 
The f a c i l i t y  ,aitliorized by the 1962 program and expanded by the  1963 program 
included the  Las t a l l a t ion  of t h ree  60,000 pounds per  hour steam boi ler : ,  and 
four  2,000-to11 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 .  
standby o r  adtl i t  ional  capac i ty  w a s  included i n  the  i n i t i a l  constructiori .  To  
provide f o r  th? new load requirement,  one add i t iona l  60,000 pound p e r  hour 
steam b o i l e r  a i d  two add i t iona l  2,000-ton c e n t r i f u g a l  r e f r i g e r a t i o n  unj t s  
a r e  required.  T o  house t h i s  atl t l i t ional equipment the  bu i ld ing  must be 
expanded . 

No 

Many of Lie f a c i l i t i e s  a t  t he  Center have c r i t i ca l  temperature  and 
humidity requirements which must be maintained. To e f f e c t i v e l y  monitoz' and 
con t ro l  these  requirements a c e n t r a l  mechanical con t ro l  system w a s  included 
i n  the cent:ra:t hea t ing  and cool ing p l an t  now under cons t ruc t ion .  I n  order  
t o  maintain e:Efii:ient and economical opera t ion  of t he  p l an t  with a minjmur. 
number of per:;onneE, i t  w i l l  be necessary t o  modify the  e x i s t i n g  contrcll 
s y s t e m  t o  accoimnodate the  add i t iona l  f a c i l i t i e s  proposed f o r  cons t ruc t j  on i n  
t h e  f i s ca l  yeisr 1964 budget. 

The auxi:Liary c a f e t e r i a  i s  necessary t o  provide food serv ing  f a c i l  i t i e s  
f o r  personnel 1,qo-rking i n  the  areas mentioned i n  the  p r o j e c t  descr ip t ior , ,  
w h e r e  the  proJec ted population dens i ty  w i l l  approximate 2,000 personnel . 
T h e  t o t a l  NASA and con t r ac to r  personnel a t  t h e  Manned Spacecraf t  Center 
w i l l  approximate 6,000 by the  end of f i s c a l  year  1966. 
c a f e t e r i a ,  i s  designed t o  serve approximately 2,500 persons i n  a 25 hoLlr 
period. The c a f e t e r i a  t o  be provided by t h i s  p r o j e c t  w i l l  accommodate an 
add i t iona l  2,500 persons f o r  a t o t a l  food serv ing  c a p a b i l i t y  f o r  5,000 
pleople i n  a 22: hour period. A longer se rv ing  per iod would be uneconomjcal 
and would adversely a f f e c t  the  opera t ing  e f f i c i e n c y  of  t h e  Center. 

The e x i s t i n g  

The e x i s t i n g  sewage treatment p lan t  does not  have s u f f i c i e n t  capac i t y  
t o  support  t he  pro jec ted  populat ion increase  r e l a t e d  t o  the  planned cori- 
s t r u c t i o n ,  Titi. prc?seni: capac i ty  o f  the  p l an t  i s  160,000 ga l lons  per  .4.:iy. 
Tlo properly treai: the  sewage atid waste, both s a n i t a r y  and i n d u s t r i a l ,  the  
p l an t  capac:ity should be increased t o  300,000 ga l lons  pe r  day. 
capac i ty  w i l l  a1 Low f o r  fu tu re  personnel increases .  

This  

I n  order  io  provide necessary e l e c t r i c a l  power t o  t h e  new f a c i l i t i e s ,  
tihe power dist .ci l)ution system from the  subs t a t ion  must be extended. Tcl 
accommodate the  ,x id i t iona l  e l e c t r i c a l  loads a secondary 15 kv switch gc ar 
aind appurtenanr c o n t r o l s  must be provided t o  increase  the  capac i ty  of t h e  
e x i s t i n g  el.ect::rical. subs ta t ion .  

There wi1.L be an extremely high concent ra t ion  of veh ic l e s  w i th in  t h e  
s i t e  of t he  Maimed Spacecraf t  Center,  because of i t s  remote l o c a t i o n  and 
the  absence of pub1. i~  t ranspor ta t ion .  The road network and parking 
f , a c i l i t i e s  mu:;': l>e expandecl t o  accommodate approximately 4,000 vehicle:  per  
d,ay. This  doc!:; not  include commercial type veh icu la r  t r a f f i c .  The 80C 
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parking spaces included i n  t h i s  p r o j e c t  w i l l  increase  the  present  f a c i t i t i e s  
t:o 3,300. Considering a v i s i t o r  f a c t o r ,  the 3,300 parking spaces appr,oximate 
one space for every two people based on an estimated 6,000 personnel f i g u r e  
by t h e  end of t h e  f i s c a l  year  1966. 

The e x i s t i n g  underground concre te  u t i l i t y  t unne l s  which house ste,m, 
c h i l l e d  water,  communications, and power l i n e s  must be extended t o  supi?ly 
t:hese requirenien.ts t o  the  new f a c i l i t i e s .  The ex tens ion  w i l l  not inc1,ide 
t:he l a t e r a l  t i e - , i n  c o s t s  f o r  t h e  ind iv idua l  bu i ld ings .  

To adequately d r a i n  the  improved a reas ,  storm sewers and drainage d i t c h e s  
rmst be constructed.  Storm sewers w i l l  be u t i l i z e d  i n  the  complex a rea  
xqhereas open d i t ches  w i l l  be cons t ruc ted  adjacent t o  roads and f o r  sewls d i s -  
charge i n  undeveloped areas.  The annual average r a i n f a l l  i n  t h i s  a r ea  i s  
approximately 45 inches ,  and the  ground water t a b l e  i s  c l o s e  t o  the sur face .  
Due t o  the re1.at.ively high annual r a i n f a l l  and high w a t e r  t a b l e  the su r face  
runoff w i l l  b e  of l a rge  q u a n t i t i e s  and high v e l o c i t i e s .  In  order  t o  prevent 
e ros ion  a n d  preclude cont inua l  maintenance and repair  c o s t s ,  e ros ion  con t ro l  
rneasures such as seeding, sodding, and grading must  be provided. 

COST ESTIMATE,:: 

-_- A. LAND ACQLl:[SI:TION. e e 0 0 e 

13. SITE DEVE:LOI’MENT AND UTILITY INSTALLATIONS.. ............... $1,859,000 

Roads, pri.mary and secondary................... 
Parking; a~~eas...............................~.. 
U t i l i t y  tunnel  extension. ...................... 
Sewage treatment plant......................... 
Elec trFc:a:L subs t a t ion  and d i s t r i b u t i o n  

system. ....................................... 
Storm d:ra:Lnage system.. ........................ 
Erosion control... ............................. 
Walkwa~r.;. ....................................... 
S t r e e t  and parking lighting.................... 

$501,000 
167,000 
383,000 
158,000 

317,000 

114,000 
14,000 

116,000 

89,000 

IC . FAC ILXTY CONSTRUCTION AND PiODIF ICATIONS. ................... 563 ,600 

Addition to t h e  c e n t r a l  hea t ing  and cool ing  
p l an t  (8,200 square f e e t  a t  $25.50 per  
square Eoot)..... ............................ 209,100 

squam Eoot)................................. 354,500 
C a f e t e r i a  (15,400 square f e e t  a t  $23.02 pe r  

D . EQUIPMENT, INSTRUMENTAT ION, AND SUPPORT SYSTEMS ............ 2,211.6 . 500 

Boi le r  and accessories......................... 358,300 
Chi l led  water equipment ........................ 692,000 
Compressed a i r  system.......................... 172,200 
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Central  mechanical con t ro l  system. ............. 
Cafe te r i s  . equipment and f u r n i t u r e  .............. 

$330. 000 

cont ro ls )  .................................... 399. 000 
265. 000 

E l e c t r i c a l  equipment (switch gear.  motor 

E .  DESIGN AND EK’GINEERING SERVICES ............................. $522. 900 

Total estimated cos t  ................ $5.162. - 000 

ICF 11-19 



MANNED SPACECRAFT CEN'EP 

F I S C A L  YEAR 1964 ESTIMATES 

-- LAUNCH ENVIRONMENT AND ANTENNA TXST FACILITIES 

D E S C R I P T I O N  : 

The major f a c i l i t y  proposed i n  t h i s  p r o j e c t  w i l l  c o n s i s t  of a bui ld ing  
approximately 140 f e e t  wide, 272 f e e t  long, and 120 f e e t  high t o  house a 
v i b r a t i o n  laboratclry , an acous t i c  1ab.oratory , amd an anechoic chamber. 
1nc:luded i n  t h i s  p a r t i c u l a r  s t r u c t u r e  are mezzanines t o t a l i n g  approximately 
9,500 square fertt.  The t o t a l  g ross  a r e a  of t he  bu i ld ing  w i l l  be approxilnate- 
ly 47,600 square '  f e e t .  The u n i t  c o s t  of t he  btri ldlng r e f l e c t s  provis ion f o r  
t h e  extreme c l e a r  c e i l i n g  he ight  required.  The pro jec t  a l s o  inc ludes  an 
antenna range i n  an open a r e a  ad jacen t  t u  t h i s  bu i ld ing ,  The range w i l l  
r equ i r e  a t h r e e  -st.ory bui ld ing  (antenna se rv ice  bui ld ing)  with an approximate 
s i z e  of 40 f e e t  wide, 40 f e e t  long, and 45 f e e t  high,  t o  house t h e  antenna 
t e s t  laboratory.  The a r e a  of t h i s  bu i ld ing  w i l l  be approximately 4,800 
square f e e t .  P.1.1 s e rv i ces  w i l l  be provided by extending e x i s t i n g  serv ices .  
The p ro jec t  wi1.1. provide space f o r  a s t a f f  of approximately 30 people. 

Sketches of the f a c i l i t i e s  covered by t h i s  project are presented on the 
next two pages, A b r i e f  desc r ip t ion  of t he  major elements fa l lows  below: 

--- Vibra t ion  laboratory:  
c o n s i s t  of s ix  10,000 force-pound t h r u s t e r s  with 

The v i b r a t i o n  labora tory  w i l l  

matching t ransformers  and mounts s eve ra l  shakers ,  
th ree  con t ro l  consoles ,  two hea t  exchange systems and 
f i e l d  cur ren t  supply with the  necessary ami l i a r y  
equipment. Two standard model a m p l i f i e r s  of 120 kva 
output  each w i l l  be u t i l i z e d  i n  t h i s  system. Supporting 
equipnent w i  11 inc lude  one 150- ton v e r t i c a l  lift f ixed  
crane and one 33-ton br idge crane. 

--- Acoustic: laboratory:  
t e s t - i i g  of f u l l  -scale i n t e g r a t e d  spacec ra f t  such as the  
combined Apollo command module, service module and 
adapter  under a wide range of acous t i c  environments, 
The Eac i l i t y  w i l l  conta in  a tes t  c e l l  with i n s i d e  
dimensions of approximately 2 5  f e e t  wide, 35 f e e t  long, 
and BC) f e e t  high. A l l  of t he  f a c i l i t y  walls will be 
reinEorced concrete  approximately 18 inches  th ick .  
Acoustic genera tors  w i l l  provide sound levels t o  170  
dec ibe ls  over a wide range of f requencies  a t  random 
amplitudes. 

This laboratory will permit the  
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---- Anech~3ii: chamber: 
dimensions of approximately 85 f e e t  wide, by 140 f e e t  
long, by 85 f e e t  high and w i l l  be capable of accommo- 
da t ing  .a f u l l  s i z e  Apollo vehic le .  The chamber w i l l  
bt2 conpletely sh ie lded  from extraneous in t e r f e rence  by 
n1ean.s of a l i n i n g  of s p e c i a l  r a d i o  frequency absorbent 
ma te r i a l  which provides a f u l l - s c a l e  " f ree  space" 
envi roninent . 

The chamber w i l l  provide i n s i d e  

Antelnna range: This f a c i l i t y  w i l l  c o n s i s t  of a T-shaped 
a rea  with the antenna t e s t  l abora tory  loca ted  a t  the  
c rosspoin t  of the  T-shaped a r e a ,  3,800 f e e t  from the 
launch environment f a c i l i t y .  The T-shaped a r e a  w i l l  
have three  va r i ab le  pa t t e rn  ranges having maximum lengths  
of 1,300, 1 ,000,  and 700 f e e t ,  and one f ixed  range having 
an approximate length of 3,800 f e e t .  

---- Antenna se rv ice  bui ld ing:  
provide space f o r  microwave and antenna equipment, 

A th ree-s tory  bui ld ing  w i l l  

o f f i c e  space,  t r ansmi t t i ng  and recording space,  and a 
microwave laboratory.  The bu i ld ing  w i l l  conta in  means 
of r c t a t i n g  antennas or  Apollo spacec ra f t  modules with 
b u i l t  -i.n antennas.  I n  add i t ion  t o  t h i s  main laboratory 
bu i l c ing ,  t h ree  wooden towers of 30-foot he igh t  w i l l  be 
required.  Each tower w i l l  support  a tu rn - t ab le  and 20- 
foot  d i e l e c t r i c  columns. A l l  p a t t e r n  ranges w i l l  be  on 
t r acks  so  t h a t  the  optimum t r ansmi t t i ng  d i s t ance  f o r  
the p a r t i c u l a r  frequency and s i z e  of model may be  
se l ec t ed .  Undesirable r e f l e c t i o n s  w i l l  be minimized by 
proper range design and by jud ic ious  placement of 
absorpt.ion b a f f l e s ,  

JUST1 F ICAT I ON : 

The launcl environment and antenna tes t  f a c i l i t i e s  are required t o  
assure  the  capa.bi l i t y  of t h e  Apollo spacec ra f t  t o  withstand environmentC3l 
inputs  r e s u l t i n g  from v i b r a t i o n  and no i se  and t o  insure  s a t i s f a c t o r y  
opera t ion  of a l l  Apollo spacecraf t  r ad io  frequency equipment under spacl? 
condi t ions .  It is e s s e n t i a l  t h a t  t hese  f a c i l i t i e s  be a v a i l a b l e  a t  t h e  1.lanned 
Spacecraft  Center on a schedule t o  support  the  Apollo missions.  The f a : i l -  
i t : ies  w i l l  be Lsed f o r  t h e  ove r -a l l  q u a l i f i c a t i o n  t e s t i n g  of a l l  the  s p x e -  
c r a f t  modules e.ncl w i l l  be j o i n t l y  u t i l i z e d  by Government and con t r ac to r  
personnel.  T h e  assoc ia t ed  t e s t s  must be performed on t h e  seve ra l  Apoll3 
spacecraf t  modLles on a cont inuing b a s i s ,  and over a period of t i m e  p r i x  
t o  lunar  missiclns t o  a s su re  adequate performance of t he  ind iv idua l  modules 
and of t h e  complete assembled spacec ra f t .  A more d e t a i l e d  explanat ion 3f t h e  
var ious types clf t e s t i n g  t h a t  w i l l  be done i n  each of t h e  f a c i l i t i e s  follows: 

---- Vibrat ion labora tory :  
equi.pped t o  subjec t  complete Apollo spacecraf t  modules 

The v i b r a t i o n  labora tory  w i l l  be 
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t o  v i b r a t i o n  tests whicl s imulate  the  v i b r a t i o n  
experienced a t  launch o r  i n  space f l i g h t .  
system f o r  t h i s  laboratory c o n s t i t u t e s  a unique, 
i n t e g r a l ,  l a rge  and s m a l l  test-package v i b r a t i o n  
f (ac i1 i ty .  The system design incorpora tes  a modular, 
bu i ld ing  block approach t o  v i b r a t i o n  of massive t e s t  
specimens. A s tandard tab le- top  shaker i s  included 
t a  t e s t  components of a smaller s i z e .  

The v i b r a t i o n  

Exis t ing  modules of t h i s  v i b r a t i o n  system are cu r ren t ly  
i n  use i n  support  of t he  L i t t l e  Joe I1 veh ic l e  and the 
ea r ly  phases of t he  Apollo development program, and the 
proposed a d d i t i o n a l  equipment and f a c i l i t i e s  w i l l  provide 
in t eg ra t ed  tes t  c a p a b i l i t y  (assembled veh ic l e  such a s  
escape tower, adapter ,  and/or s e rv i ce  module) i n  support  
of the l a t e r  phases of t h e  Apollo development program 
and the  Apollo spacecraf t  eva lua t ion  program. 

This system w i l l  provide t e s t  da t a  which w i l l  answer 
many quest ions concerning s t r u c t u r a l  i n t e g r i t y ,  dynamic 
response of equipment support  s t r u c t u r e s ,  dynamic charac- 
t e r i s t i c s  of i n t e r f a c e  a r e a s ,  v i b r a t i o n  ampl i f ica t ion  
f a c t o r s  and genera l  mechanical i n t e g r i t y .  This system 
w i l l  a l s o  al low a r e a l i s t i c  v i b r a t i o n  test  t o  be per- 
formed on in t eg ra t ed ,  opera t ing  systems such as l i f e  
support ,  ins t rumenta t ion ,  r eac t ion  con t ro l  systems, and 
guidance and con t ro l .  Of prime importance, however, i s  
the f a c t  t h a t  t he  f a c i l i t y  w i l l  provide the  means of 
eva lua t ing  the  command module, s e r v i c e  module, and tower 
assembly as an i n t e g r a l  group i n  a v i b r a t i o n  tes t .  

--- kou i s t  i c  labora tory  : Evaluation and proof t e s t i n g  of 
A4~01.10 spacec ra f t  modules must include t e s t i n g  i n  no i se  
erivironments which s imula te  those  generated by launch 
veh ic l e s .  This r equ i r e s  a no i se  tes t  f a c i l i t y  capable  
o f '  producing random fo rces ,  l a rge - sca l e  e x c i t a t i o n ,  and 
e x c i t a t i o n  over  a wide frequency range. 
f o r  des i r ed  t e s t i n g  are expected t o  encompass from one 
cyc le  per  second t o  15,000 cyc les  per  second. Such a f a c i l i t y  
wi 11 permit i nves t iga t ing  s t r u c t u r a l  and instrument responl;e, 
s t r u c t u r a l  damage, and t h e  p o s s i b i l i t y  of e x c i t i n g  resonan-e i n  
scme o r  a l l  of t h e  n a t u r a l  modes of  t h e  system. The proposi2d 
f a c i l i t y  is unique i n  t h a t  i t  w i l l  be t h e  only one i n  t h e  
United S t a t e s  capable  of  producing random no i se  a t  t h i s  am- 
p l i t u d e  o r  t h i s  range of f requencies .  

--- Anechoic chamber: 
" f r e e  space" s imula t ion  from very  high frequencies  through 
microwave frequencies  used on Apollo spacec ra f t ,  and 
w i l l  provide around the  clock usage independent of 

Frequency ranges 

This chamber w i l l  provide f u l l - s c a l e  
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atmospheric condi t ions  and i n t e r f e r r i n g  r a d i a t i o n  
fi:equencies. The chamber conta ins  w a l l s  which w i l l  
ab,;o:tb most of t h e  r ad io  frequency energy t h a t  s t r i k e s  
t h e  absorbent w a l l  material. These absorbent q u a l i t i e s  
wfiL1 permit s imula t ing  condi t ions of r ad io  and r ada r  
trsn:;mission t o  and from space veh ic l e s .  This chamber 
i : j  e s s e n t i a l  t o  t h e  eva lua t ion  and development of Apollo 
spacecraf t  i n  t h e  following areas: 

a .  

b.  

C .  

d. 

T h e  

The eva lua t ion  of antennas opera t ing  as s i n g l e  
m i t s  as w e l l  as the  whole antenna system on 
the veh ic l e .  

Re conduct of r ad io  frequency in t e r f e rence  
t e s t s  i n  which a l l  equipment i n  t h e  spacecraf t  
i s  turned on and the  r e su l t s  of i n t e r f e rences  
on each system are observed and cor rec ted .  The 
chamber w i l l  be required t o  s h i e l d  t h e  systems 
under t e s t  from extraneous i n t e r f e r r i n g  frequen- 
c i e s .  

The determinat ion of antenna p a t t e r n s ,  antenna 
ga ins ,  antenna vo l t age ,  and s tanding  wave r a t i o  
and propagat ion c h a r a c t e r i s t i c s  . 
The eva lua t ion  of t h e  performance of spacec ra f t  
communications systems and components, including 
te lemetry t r a n s m i t t e r s ,  mu l t ip l exe r s ,  command 
rece ive r s ,  C-band beacons, power d iv ide r s ,  phase 
s h i f t e r s  , and recovery beacons. 

proposed anechoic chamber i s  unique i n  t h a t  it w i l l  
be t h e  only one i n  the  United S t a t e s  of s u f f i c i e n t  s i z e  
tcl a.ccommodate the  Apollo spacecraf t .  It w i l l  a l s o  be 
ur.iq,ue i n  t h a t  t h e  electromagnet ic  absorbing material is 
tcl b e  designed t o  cover a frequency range from low VHF 
u p  through super  high frequency. 

&GE:nna range: The antenna range, w i l l  be loca ted  i n  an 
area of minimum e l e c t r o n i c  in t e r f e rence .  It w i l l  be used 
t o  supplement t h e  anechoic chamber and t o  c a r r y  out t es t -  
i.rig programs t h a t  cannot be  handled i n  t h e  anechoic chamber. 
EJ:aniples of t e s t  programs t h a t  w i l l  be handled by t h e  tes t  
range are as follows : 

it. The t e s t i n g  of high-gain,  narrow-beam micro- 
wave antennas where t h e  requi red  sepa ra t ion  
d i s t ance  between the  t r ansmi t t i ng  and rece iv ing  
antennas i s  p r o h i b i t i v e  f o r  anechoic chamber use.  

1 ) .  The conduct of antenna tests at VHF and SHF 
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f requencies .  

c .  The checking of antennas and s t r u c t u r e s  which 
present a l a rge  ape r tu re  and r equ i r e  a l a r g e  
separa t ion  d i s t ance  between t r ansmi t t i ng  and 
rece iv ing  antennas.  

The antenna range w i l l  be used f o r  checking out and 
eva lua t ing  a l l  of the  Apollo te lemetry,  voice communi- 
cat: Loris, recovery, t e l e v i s i o n ,  and t r ack ing  antenna 
systems. I n  add i t ion ,  t he  f a c i l i t y  w i l l  be required t o  
check out and eva lua te  t h e  rendezvous radar  and a l t i m e t e r  
f o r  the lunar  excursion module. 

- COST ESTIMATE: 

. ................ B SITE DEVEIAOPI4ENT AND UTILITY INSTALLATIONS.. $315,000 

Grading and eros ion  cont ro l . . . . . . . . . . . . . . . . . . . .  $88,000 
14,000 Access i~oad and se rv ice  area................... 
80,000 E l e c t r i c a l  power and d i s t r ibu t ion . . . . . . . . . . . . . .  

U t i l i t y  tunnel extension.. . . . . . . . . . . . . . . . . . . . . .  45,000 
Water atid gas connections. .  .................... 13,000 
Storm sewer.. .................................. 13,000 
Chi l led  water and steam piping ................. 62,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS ..................... 3,44.6,000 

Launch environment f a c i l i t y . .  (47,600 square 

Antenna t e s t  f ac i l i t y . . (4 ,800  square f e e t  at 
feet a t  $64.43 per square foot )  .............. 3,067,000 

$32.08 per square f o o t ) .  ..................... 154,000 
Towers ,and t u r n t a b l e s .  . (3  a t  $30,000 each). .... 90,000 
Tower t racks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135,000 

D. EQUIPMENT, IINSTRUMENTATION, AND SUPPORT SYSTEMS.,..,........ 3,119,000 

Anechoic c’hamber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000,000 

150-ton f ixed-point  c rane . . . . . . . . . . . . . . . . . . . . . .  100,000 
30-ton ibridge c rane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,000 
Cooling water tower . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,000 
3 s e t s  (of t r ansmi t t i ng  equipment ............... 75,000 
3 sets ‘of receiving equipment .................. 300,000 
Antenna pos i t i one r  f o r  f u l l - s c a l e  veh ic l e . .  .... 15,000 
Acoustic generators  and systems: 

Noise generators  ............................. 375,000 
Control systems. ............................. 215,000 

Thrus te r  system ................................ 450,000 

Instrumentat ion and da ta  ga ther ing  equipment. 160,000 
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A u x i l i a r y  equipment.. .......................... $323,000 
O f f i c e  equipment ................................. 40,00:1 

............................ j60;! ,009 --- E. DESIGN P.ND ENGINEERING S E R V I C E S .  

T'otal estimated cost.............................. . $1,48;!.1300 
--&- 
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MANNED SPACECRAFT CENTER 

FISC& YEAR 1964 ESTIMATES 

MISSION SIMULATION AND TRAINING FACILITY 

DESCRIPTION: 

The f a c i l i t y  proposed i n  t h i s  p ro jec t  w i l l  house both Gemini and Apollo 
mission simu'tators and the  per iphera l  equipment and maintenance f a c i l i t i e s  
required t o  :3upport t h e i r  operat ion.  Off ice  space i s  included f o r  a s t a f f  
of 30 people ,  

The bul-'Ld:Lng w i l l  be i r r e g u l a r  i n  conf igura t ion  and cons i s t  of a high 
bay labora tory  wing, a connecting o f f i c e  wing and a c i r c u l a r  wing for  the 
Apollo visuii'l d i sp l ay  system. 
lowing page, 

A sketch of the  bui ld ing  is shown on the f o l -  

The high bay labora tory  wing w i l l  be of standard s t e e l  frame construc- 
t i o n  wi th  p ixcas t  concrete  e x t e r i o r  w a l l  panels  and have dimensions cf approx- 
imately 198 Eeet by 133 f e e t  wi th  a c l e a r  c e i l i n g  height  of 60 f e e t  i n  order  
t o  accommodate the  t r a n s l a t i o n  and docking t r a i n e r .  A second f l o o r  c f f i c e  
a r e a  with d!i~nensions approximately 28 f e e t  by 62 f e e t  w i l l  increase  the  gross 
area of thi:; wing t o  approximately 28,070 square f e e t .  

The two-story connecting wing w i l l  be an o f f i c e  type s t r u c t u r e  wi th  
f i r s t  f l o o r  dimensions of approximately 42 f e e t  by 46 f e e t  and second f l o o r  
dimensions o E  approximately 42 f e e t  by- 56 f e e t  providing a gross  area of 
4,284 square f e e t  . 

The cii:i:u'lar domed wing, housing the  v i s u a l  d i sp lay  system f o r  the  
Apollo mission s imulator ,  w i l l  have a diameter of approximately 102 f e e t  and 
a gross  a rea  of 8,200 square f e e t .  This  wing, because of the  nature  of i t s  
func t ion  will1 be of a more ind iv idua l  design, ye t  r e l a t e d  t o  surrounding 
s t r u c t u r e s  iind e spec ia l ly  t o  the  connected high bay labora tory  wing. 

The gross  f l o o r  area of the  p ro jec t  is approximately 40,550 square f e e t .  
The bui ld ing  w:i. l l  be completely ai r -condi t ioned and heated by the  c e n t e r ' s  
c e n t r a l  hea t ing  and cool ing p lan t .  
extinguisher:3 w i l l  be employed f o r  t h e  purpose of f i r e  pro tec t ion .  

A f i r e  alarm system with f i r e  hoses and 

JUSTIFICATION : 

This bui ld ing ,  which w i l l  be designed s p e c i f i c a l l y  f o r  unique simulation 
equipment, wLl'L comprise the  primary t r a i n i n g  complex f o r  f l i g h t  crews. 
t h i s  c e n t r a l  l oca t ion  f l i g h t  crews w i l l  be ab le  t o  operate  r e p l i c a s  of Gemini 
and Apollio mew s t a t i o n s  wi th  animated d i sp lays  and c o n t r o l s  and r e a l i s t i c  
window scenes. The crew s t a t i o n  d i sp lays ,  con t ro l s ,  and window scenes w i l l  
be dr iven by computer complexes i n  a manner t h a t  w i l l  reproduce the i n - f l i g h t  
s i t u a t i o n s  o E  i l l 1  o r  p a r t  of space f l i g h t  missions. Using these devices ,  

I n  
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the flight crews Twill be able to practice the exact procedures and techniques 
for normal and emergency flight situations while incurring no personal hazard 
and at a fraction of the cost of actual space flight experience. As ha:; been 
repeatedly demonstrated by aircraft and initial space flight experience, this 
fo'rm of simulation training greatly increases the probability of successful 
missions by providing thoroughly prepared and conditioned crews for each flight. 
The Manned Spacecraft Center has initiated procurement of these simulators 
which are described as follows: 

The Gemini mission simulator will consist of a static crew station. 
an instructor's station, and a computer complex. The trainer will 
be capable of simulating the entire mission from "lift-off" through 
the boost phase, the orbital phase including rendezvous, the re- 
entry phase to the deployment of the paraglider, and the landing 
phase to the flare preceding touchdown. In its final form, the sim- 
ulator will incorporate a visual display system permitting the space- 
craft pilot to view the exact images out of his window as he would 
in the actual flight. The computing complex will be capable of 
simulating the 6 degrees of freedom motions of the spacecraft as it 
goes through its entire trajectory. The simulator will be used to 
bring the flight crews and the ground control teams individually 
and collectively to the high state of readiness required for suc- 
cessful space flights. 

The Gemini translation and docking simulator will be a dynamic 
trainer that will provide a high fidelity simulation of the dockin!; 
phase of the Gemini-Agena orbit rendezvous. Incorporating a 6 
degree of freedom system, three rotary and one linear in the space.. 
craft and two linear in the Agena, the trainer will provide simu- 
lation of the dynamic motion of the spacecraft in approaching, 
engaging, and disengaging an Agena target. Using this trainer, 
flight crews will develop the visual judgment and hand control 
techniques necessary to guide the Gemini spacecraft to a precise 
connection with the Agena. In order to reduce computer require- 
ments, this trainer will be installed near the Gemini mission 
simulator and both machines will be procured to use the same com- 
puter complex. For complete operation, the simulator will require 
an enclosed clear space of 150 feet by 60 feet by 50 feet. 

The Apollo mission simulator will be similar in all details to the 
Gemini mission simulator described above. The computing complex 
associated with this simulator will be capable of computing the 
trans-lunar and lunar orbital trajectories of the Apollo mission. 
The computer complex and instructor station will be located in 
the rectangular building area. The crew station wilf simulate the 
spacecraft's three-man crew station and will require a circular 
dome-type building with a radius of 51 feet for the visual "out- 
the-window" simulation. An area of 5,000 square feet is required 
to house the Apollo mission simulator. 
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The proposed f a c i l i t y  w i l l  a l s o  house the  lunar  excursion module mission 
simulator and such maintenance f a c i l i t i e s  required t o  maintain a l l  the 
t r a i n e r s  descr ibed above. The u n i f i e d  loca t ion  of t he  t r a i n e r s  w i l l  allow 
cent ra l iz i i t ion  i3nd the  most e f f i c i e n t  usage of t e s t  equipment: and  sup^ l i e s .  
Funding f o r  the  s imulators  was included i n  previous R D W  appropr ia t ior  s .  

(COST E STIFIATIS -- : 

- - -  A, LAND ACQIJ'C S:[TION, .......................................... 
:B. SITE I)EVE:l,OI'MENT AND UTILITY INSTALLATIONS. ................ $167,000 

Grading and eros ion  cont ro l . .  ................. $14,000 
Acce!ss road, .  ................................. 12,000 
E1ec:tric:al p a e r  and d i s t r i b u t i o n . .  ............ 68,000 ......................... U t i l i t y  connections. .  28,000 
U t i l i t y  tunnel  extensions. .  ................... 45,000 

(2 .  FACILITY CONSTRUCTION AND MODIFICATIONS. ................... 1,342,000 

Buid.1irq; (40,550 square f e e t  a t  $33.10 per 
square foo t )  ................................ 1,342,000 

I>. EQUIPTENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. ........... 466,300 

Test equipment and recording instrumentat ion. .  238,000 
Stock c r i b  spare p a r t s ,  scopes, cameras, tube 

t e s t e r s ,  counters ,  and meters..  ............. 216,000 
Off ice  equipment .............................. 12,000 

To ta l  estimated cos t . . . . . . . . . . . . . .  $2,216,1!00 --- 
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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1964 ES’TIMTES 

PROJECT ENGINEERING FACILITY 

DESCRIPTION: 

The p ro jec t  engineering f a c i l i t y  w i l l  be a f ive - s to ry ,  steel frame 
s t r u c t u r e  of s tandard  cons t ruc t ion .  The dimensions of t h e  f i r s t  f l o o r  (will 
be approximate1.y 75 f e e t  by 187 feet. The second through f i f t h  f l o o r s  
w i l l  have dimerisi.ons of 85 f e e t  by 197 feet. 
imately 3,400 siquare f e e t  w i l l  be provided on t h e  roof .  
area of t h i s  fsrci.lity w i l l  be 84,500 square f e e t .  
are shown on t h e  following two pages. 

A mechanical room of approx- 
The t o t a l  g ross  

Sketches of t he  f a c i l i t y  

The bui ld ing  w i l l  have an a i r -condi t ion ing  system served by t h e  
c e n t r a l  heatins: and cool ing p lan t .  
s t r u c t u r e  will .  cona i s t  of an alarm system, f i r e  hoses and ex t inguishers .  

The f i r e  p ro tec t ion  system f o r  t h i s  

JUSTIFICATION : 

The housing requirements f o r  var ious  p r o j e c t  management activities 
ait Manned Spac:t?craft Center o r i g i n a l l y  were planned t o  be m e t  i n  t h e  f i s c a l  
year  1962 funded p r o j e c t  management bui ld ing  which w a s  designed t o  
accomnodate 930 personnel.  
now i n d i c a t e  z i  requirement t o  house a p r o j e c t  management and engineer ing 
s t a f f  of apprccrirnately 1500 persons,  560 more than can be housed i n  the 
authorized pro.ject management bui ld ing  which is  now under cons t ruc t ion .  
The 560 a d d i t i o n a l  personnel spaces a r e  required f o r  personnel engaged i n  the 
Gemini, Apollo, tand o the r  advanced programs and w i l l  occupy t h i s  proposted 
engineering faci Lity. This i nc rease  in personnel is included i n  proposed 
personnel c e i l i n g s  and is a r e f l e c t i o n  of added programs, acce le ra t ed  
program ef f orit, and the  increased complexity i n  management and engineering 
opera t ions  a s soc ia t ed  with the  more advanced programs. 

Present  s t a f f i n g  and p r o j e c t  workload s tudl es 

COST ESTIMATE: 

A. LAND ACQU’ISITION.. .................................... 
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS............ $71,000 

Grading and eros ion  control.. . . . . . . . . . . .  $12,000 
Access road............................. 3,000 
U t i l i t y  tunnel  extension................ 15,000 
E l e c t r i c a l  power and d i s t r ibu t ion . . . . . . .  25,000 
U t i l i t y  connections... . . . . . . . . . . . . . . . . . .  16,000 
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MANNED SPACECRAFT CENTER 
FISCAL YEAR I964 ESTIMATES 

PRO J ECT EN G IN E E R I N G FAC 1 L I T Y 
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YANNED SPACECRAFT CENTER 
F lSUL YEAR M 4  ESTIYATLS 

PROJECT ENGINEERING FACILITY 
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~ 

FIRST FLOOR PLAN SECOND, THIRD, FOURTH AND FIFTH FLOOR PLANS 

SCALE IN FEET 
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I 
c3 s 



C . FACILITY ODNSTRUCTION AND MODIFICATIONS. .................. $2  . 050 . 000 
Building (;34,500 square feet at 

$24.25  per square foot). ................. $2,050,000 

D .  EQUIPMENT, IXSTRUMENTATION, AND SUPPORT S Y S T E M S . . . . . . . . . . .  300,000 

Off ice Eurni ture and equipment. ........... 300,000 

340 i, 000 

Total estimated c o s t . . . . . . . . . . . . . . . . . . . . .  92,761_,000 

E .  DESIGN AN:D ENGINEERING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
- 
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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1964 ESTIMATES 

SPACECRAFT CONTROL TECHNOLOGY IABQRATORY 

DESCRIPTION: 

This project: p resents  the  requirement f o r  a development f a c i l i t y  i n  
which the  eva1.uat:ion of Apollo spacec ra f t  c o n t r o l  systems, inc luding  those 
which provide spacecraf t  naviga t ion  and guidance, w i  11 be conducted. 

The f a c i l i t y  w i l l  c o n s i s t  of a complex of l a b o r a t o r i e s  and o f f i c e  space 
f o r  a s t a f f ‘  of 66 people. Some of t hese  l a b o r a t o r i e s  w i l l  be equipped f o r  
the  development cind eva lua t ion  of spec ia l i zed  components of c o n t r o l  systems 
and o the r s  wi1. l  be equipped f o r  t he  eva lua t ion  of t he  opera t ion  of o v e r a l l  
con t ro l  s y s t e m .  The design o f t h e  l a b o r a t o r i e s  w i l l  incorpora te  gpec i f i c  
cons idera t ions  of the  requirements f o r  test and eva lua t ion  of t h e  Apollo 
con t ro l ,  navig;;itj.on, and guidance system. The l a b o r a t o r i e s  which w i l l  com- 
p r i s e  t h i s  f a c i l i t y  and a b r i e f  statement of t h e i r  func t ion  are as follows: 

-- I n e r t i a l  components labora tory  : 
eva h a  1: ion of i n e r t i a  1 component 8 .  

Detai led t es t  and 

--- Airborne computer labora tory  : 
test: and eva lua t ion  of a i rbo rne  computers, switching 
logic:, e t c .  

Design, development, 

-- Astxo-IFt ical  l abora tory :  
o p t i c a l  naviga t ion  instruments  and r a d i a t i o n  sensors .  

Development and eva lua t ion  of 

Control and guidance systems laboratory:  Evaluation 
and development of spacecraf t  c o n t r o l  and guidance 
s y s  tems. 

Spec ia l  p r o j e c t s  laboratory:  Tes t ing  of c o n t r o l  and 
guidance systems wi th in  l a rge  i t e m s  of f l i g h t  hardware 
ouc’h as spacecraf t  conmand modules. 

The p ro jec t  a l s o  inc ludes  a s p e c i a l  development labora tory  in which the  
performance of the  Apollo spacec ra f t  c o n t r o l  systems can be s tud ied  i n  d i r e c t  
conjunction with p a r t i c i p a t i n g  spacec ra f t  crews. Astronauts  w i l l  be brought 
i n t o  t h i s  f a c i l i t y  and w i l l  perform simulated mission c o n t r o l  opera t ions ,  so 
t:hat laboratory personnel can eva lua te  t h e  performance and adequacy of the 
d isp lays ,  c o n t r o l  levers, and switches provided f o r  t h e  a s t ronau t s  i n  Ithe 
spacecraf t .  3he s imulator  i t s e l f  c o n s i s t s  of crew c o n t r o l  s t a t i o n s  ariranged 
i.n t h e  manner of the  Apollo comnand module and t h e  lunar  excursion module 
c:rew compartments. I n t e g r a l  t o  the  s imulator  w i l l  be t h e  visual d i s p h y s  
( spacec ra f t  windows, instruments ,  and con t ro l s )  upon which spacec ra f t  31: 
module responses can be va r i ed  by the  crew. The c o n t r o l  l eve r s ,  switclnes, 
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aiid d isp lay  ari:angements can be modified t o  test  a wide range of c o n t r o l  
parameters. 'Illis s imulator  w i l l  use  e x i s t i n g  computer equipment t o  coniplete 
the  bas ic  simu:laf:ion capab i l i t y .  

I n  contra:3t t a  the  f a c i l i t i e s  being cons t ruc ted  f o r  a s t ronau t  operat ion-  
a l  t r a in ing ,  t h i s  f a c i l i t y  is requi red  f o r  t h e  refinement of t he  spacec ra f t  
systems desigri:3 by c l o s e  study of the human engineer ing aspec ts .  A v i t a l  
f e a t u r e  of the f a c i l i t y  w i l l  be t o  provide v i s u a l  and motion cues  t o  t h e  
f l i g h t  crews p a r t i c i p a t i n g  i n  the development s t u d i e s ,  by s imula t ing  tf. ose 
c lha rac t e r i s t i c s  which w i l l  be encountered i n  a c t u a l  space f l i g h t ,  

A l l  of these  l abora to r i e s  w i l l  r equ i r e  spec ia l i zed  equipment designed t o  
ca r ry  out  the  Laboratory funct ions.  There w i l l  a l s o  be requi red  support  i n  
t h e  form of colnpment e l e c t r o n i c  and mechanical r e p a i r  and modif icat ior . ,  
s imulat ion model assembly and maintenance, and instrument  i s s u e  and s to rage  
f ac i li t ies 

The f a c i l i t y  t o  be constructed w i l l  be a three-s tory  s t r u c t u r e  with 
c e r t a i n  laboratory areas having a clear he igh t  of approximately 45 feel.. This 
cons t ruc t ion  w i l l  form a new nor th  wing t o  the  spacec ra f t  research  bui1.ding 
now under cons t ruc t ion .  As i nd ica t ed  i n  the  drawings on t h e  fol lowing two 
pages, the  dimensions of the  proposed new wing w i l l  be approximately 1518 fee t  
by 114 feeit aiid a t o t a l  gross  area of 45,400 square f e e t .  The s t r u c t u r e  i s  
t o  be of steel  frame with p recas t  concre te  e x t e r i o r  w a l l  panels  matchirig the  
a r c h i t e c t u r a l  t reatment  of the  ad jacent  wing. While t h e r e  is  no requirement 
p e r  se t o  s imula te  the space environment (i.e., vacuum chambers) t h e  p rec i s ion  
eva lua t ion  of c o n t r o l  systems and components r e q u i r e s  t h a t  t he  t e s t i n g  con- 
d i t i o n s  be v i r t u a l l y  f r e e  of undesirable  dis turbances.  Some of the  lahora- 
t o r i e s  w i l l ,  t he re fo re ,  r equ i r e  r i g i d  c o n t r o l  of temperature,  humidi ty ,  
no ise ,  v i b r a t i o n  and dimensional s t a b i l i t y .  The f a c i l i t y  w i l l  be completely 
a i r -condi t ioned  with a system t i e - i n  t o  the c e n t r a l  hea t ing  and cool ing  p lan t .  
A. f i r e  alarm system and f i r e  hose and ex t inguishers  w i l l  be provided f o r  f i r e  
pro t ec ti on. 

- JUSTIFICATION : 

The planning, developmental and ope ra t iona l  a spec t s  of the  Apollo mission 
r equ i r e  a comp'rehensive c a p a b i l i t y  i n  the  area of spacec ra f t  c o n t r o l  tech- 
nology. This technology, which inc ludes  navigat ion and g u i d a n c q i s  a i i r e c t  
outgrowth of t h a t  technology which evolved from the  development of gui ied 
missiles and high-performance manned a i r c r a f t .  However, t h e r e  are m a j  >r 
opera t iona l  d i f f e rences  i n  the technology a s soc ia t ed  with c o n t r o l  of t i e  
Pipollo spacecraf t  because of the d i f f e rence  of ope ra t iona l  requirements,  
e s p e c i a l l y  th2.t r e l a t e d  t o  the long-duration space cha rac t e r  of the  ApDllo 
missions,  

The proposed spacec ra f t  con t ro l  technology labora tory  w i l l  provide the  
capab i l i t y  recpi.red t o  support  t he  Apollo spacec ra f t  development i n  the  areas 
of con t ro l ,  guidance and navigat ion systems development. This c a p a b i l i t y  
inc ludes ,  spec : i f ica l ly ,  t he  means of s tudying and eva lua t ing  the  opera t ion  of 
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these  systems f o r  the  Apollo mission. 
p ro j ec t  has  proven t h a t  t h i s  c a p a b i l i t y  i s  v i t a l  t o  successfu l  mission 
opera t ions  through the  development of h ighly  r e l i a b l e  systems. The litbora- 
tory work w i l l  be c lose ly  a s soc ia t ed  with the  work of t h e o r e t i c a l  groups 
which w i l l  provide the  mathematical development required f o r  system dcsign 
and improvement. The inc lus ion  of laboratory f a c i l i t i e s  t o  study the  crew- 
r e l a t e d  c o n t r o l  func t ions  with a c t u a l  p a r t i c i p a t i o n  of a s t ronau t  crew!, w i l l  
a s su re  t h a t  the  Apollo c o n t r o l  systems permit optimum u t i l i z a t i o n  of ,:he 
c a p a b i l i t i e s  of the  crew and provide for simpler  and, t he re fo re ,  more r e l i a b l e  
con t ro l  systems. 

Pas t  experience with the  Mercuiy 

The cons t ruc t ion  of the  spacecraf t  con t ro l  technology l abora to ry ,  i n  
conjunction with the  computing f a c i l i t i e s  and the  t h e o r e t i c a l  analysiis groups, 
w i l l  provide a unique and v i t a l  c a p a b i l i t y  i n  the  f i e l d  of manned spacecraf t  
cont ro l .  It w i l l  provide the  means f o r  necessary spacecraf t  c o n t r o l  tech- 
nology support  t o  t he  Apollo program. It i s  e s s e n t i a l  t h a t  t h i s  c a p a b i l i t y  
e x i s t s c l o s e  t o  the  environmental test f a c i l i t i e s  so t h a t  s a t i s f a c t o r y  per- 
formance can be v e r i f i e d  immediately following system exposure to con t ro l l ed  
environmental condi t ions.  This c a p a b i l i t y  must be a v a i l a b l e  ar d t i m e  
schedule t o  a l low v i t a l  tests and eva lua t ions  t o  be c a r r i e d  out  we l l  Ln 
advance of Apol.10 lunar  missions. 

COST ESTIMAP';: 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.................o $116,000 

Grading rind e ros ion  cont ro l .  ................... $15,000 
Access road and se rv ice  area. .................. 12,000 
U t i  1it:y tunnel  extension.. ..................... 52,000 
Water, gas ,  and sewer connections.............. 11,000 
Chi.1led water connections.. .................... 26,000 

C. FACILITY CONSTRUCTION AND MODIFICATZONS..................... 1,702,000 

Bui. ldiirg ,, . (45,400 square f e e t  a t  $37.49 per  
squciire foot )  ................................. 1,702,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS............. 2; ,897,000 

Simulated c o n t r o l  s t a t i o n .  ..................... 300,000 
S imu li l ted space scenery d isp lay  equipment 

( in t eg ra t ed  t e l e v i s i o n  p ro jec t ion  and s p e c i a l  
o p t i c a l  devices)............................. 1,750,000 

Specia l  purpose computer equipment.. ........... 350,000 
I n e r t i a l  components labora tory  equipment....... 221,000 
Airborne computer labora tory  equipment. ........ 223,000 
Ast ro-opt ica l  l abora tory  equipment............. 2 70,000 
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Control and guidance systems laboratory 

Special projects laboratory equipment. , . . . . . . . .  646,000 
equipment.. .................................. $137,000 

E. DESIGN AND ENGINEERING SERVICES................o.o.o...oooo. __ v39 1. ,000 

Total estimated cos t  ............................... &,-. 
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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1964 ESTIMATES 

ULTRA-HIGH VACUUM SPACE CHAMBER FACILITY 

.DESCRIPTION : 

The Eacfil i ty described i n  t h i s  pro jec t  is required t o  provide s p a c e  f o r  
an u l t ra -h igh  vacuum labora tory ,  i t s  a t tendant  areas and support ing mechanical 
equipment rooin. The f a c i l i t y  w i l l  have dimensions approximately 80 f e e t  by 
40 f e e t  with a height  of 60 f e e t .  This 3,200 square foot  s t r u c t u r e  w i l l  be  
loca ted  a d j a o a t  t o  and contiguous with t h e  environmental t e s t i n g  labcra tory  
approved i n  t h e  f i s c a l  year 1962 appropr ia t ion .  

The pro jec t  includes an u l t r a -h igh  vacuum space chamber with i n t e r n a l  
c l e a r  dirnensilms of approximately s ix  f e e t  diameter.  A solar s imulator  w i l l  
be mounted at t h e  end of t he  chamber oppos i te  t h e  door and w i l l  i r r a d i a t e  a 
t a r g e t  a r e a  o E  approximately four  f e e t  i n  diameter. The spectrum, coll ima- 
t i o n ,  and uniEo:rmity w i l l  c lo se ly  approximate t h a t  of t h  sun a t  t h e  c i s l u n a r  
d i s tance .  The vacuum l e v e l  w i l l  be i n  t h e  range 1 x 10 - f2  t o  10-15 t c r r  (mm 
of mercury prl~s:sure).  The walls surrounding the  t e s t  specimen w i l l  be cooled 
t o  approximately 20° Kelvin t o  s i m u l a t e  t h e  heat  s i n k  of space and, a l s o ,  t o  
cryoconderise gat3 p a r t i c l e s  t o  a t t a i n  t h e  des i red  vacuum l e v e l s .  

A sketch O E  t he  f a c i l i t y  is shown on the  next page. 

JUSTIFICATIOlJ: 

The ApoLlo spacecraf t  w i l l  opera te  over extended periods of time i n  t h e  
vacuum condit: ions of c i s l u n a r  space. Under these  condi t ions  of prolonlged 
exposure t o  cxt'reme vacuum, smal l - sca le  labora tory  experiments have inidicated 
the  need f o r  extreme ca re  i n  design and f a b r i c a t i o n  of mechanical j o i n t s ,  
s l i d i n g  Surfi€ce:s, and bear ings t o  prevent co ld  welding of mating su r faces ,  
The Apollo spacecraf t  w i l l ,  of necess i ty ,  have many of t hese  kinds of j o i n t s  
and bear ings .  A t yp ica l  example is the  landing gear  of t h e  lunar  excursion 
imodule, which m u s t  opera te  r e l i a b l y  a f t e r  prolonged space exposure. I t  is 
e s s e n t i a l  thiat such components be inves t iga t ed  f o r  prolonged periods cf time 
on e a r t h  under simulated space condi t ions  before  undertaking manned lunar  
\missions. 

Unique problems inherent  i n  t h e  design of t h e  Apollo spacecraf t  b f i l l  be 
inves t iga t ed ,  i n  add i t ion  t o  the  known problem areas involving cold welding 
of mechanical j o i n t s .  The proposed f a c i l i t y  w i l l  permit t h e  high-vacuum 
evaluat ion of t h e  Apollo spacec ra f t ,  s e a l s ,  hea t  t r a n s f e r ,  gas leakage, and 
imaterial su r f ace  phenomena, a l l  of which a r e  e s s e n t i a l  t o  t h e  attainment of 
the  high r e l L s b i l i t y  s tandards required f o r  t h e  Apollo missions.  

The u n i t  cos t  of t h i s  bu i ld ing  is based on t h e  semi-clean design require-.  
iment and t h e  150 f e e t  c l e a r  c e i l i n g  he igh t .  
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MANNED SPACECRAFT CENTER 
FISCAL Y E A R  1964 ESTIMATES 

w U L T R A - H I G H  VACUUM L A B  

ULTRA- HIGH VACUUY CYAYI)CR 

PLAN '?o 
S C A L E  IN F E E T  

ULTRA-HIGH VACUUM 1 .SW&fiTIiAYBER 

PARTIAL SITE PLAN 



COST ESTIMATI’: -- : 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.. ............... 
Grading rind erosion control................ 
Access road.. .............................. 
Water and gas connections. ................. 
Storm !3ewers.. ............................. 
Electric power connections.,............... 

$18,000 

8,000 
12,000 

20,000 
10,000 

C. FACILITY CONSTRUCTION AND ~ D I F I C A T I O N S . . . . . . . . . e . . . ~ . . . . . .  

--- 
$68,000 

240,000 

Bui.ldJ.ng (3,200 square feet at $75.00 per 
squsire foot) ............................. 240,000 

............ D. EQUIPME6111, INSTRUMENTATION, AND SUPPORT SYSTEMS 2,lD51,000 

Ultra-high vacuum chamber (6 feet diameter, 
6 feet high, 20’ Kelvin), ................ 1,295,000 

Solar niniulator........ .................... 756,000 

E. DESIGN AND ENGINEERING SERVICES.........................,., - 326,000 
Total estimated cost............. $2,685,000 

-I 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES . 1964 PROGRAM 

MARSHALL SPACE FLIGHT CENTER 

Location p1.an 

Accelerat ion t e s t  and c a l i b r a t i o n  f a c i l i t y  ..... $1.700. 000 

Acoustic mode1 t e s t  f a c i l i t y  ................... 2.000. 000 

Additions t o  the  components t e s t  f a c i l i t i e s  .... 3.875. 000 

Addition tcl t he  test  support shop .............. 1.500. 000 

Barge dock and loading f a c i l i t i e s  .............. 800. 000 

Expansion and modernization of the high 
pressure  gas and p rope l l an t  systems .......... 4.000. 000 

Expansiton o f  computation f a c i l i t i e s  ............ 2.315. 000 

Extension t o  the load test  annex ............... 3.656. 000 

Extension t o  the  propuls ion and veh ic l e  
engineering labora tory  ....................... 1.900. 000 

Hangar .for vehicle components .................. 2.800. 000 

Hazardous opera t ions  l abora to ry  ................ 500. 000 

Modernizat.ion of instrumentation and con t ro l  
s y s t e m  : i n  the East Area ..................... 3.500. 000 

Modif icat ion 'to t he  veh ic l e  assembly bu i ld ing  .. 1.800. 000 

Pro jec t  engineer o f f i c e  ........................ 2.650. 000 

Support opera t ions  bui ld ing  .................... 500. 000 

U t i l i t y  in..i.a.tlations .......................... 5.000. 000 

To ta l  ...................... $38.496. 000 

Page No . . 
C F  9-1 

C ?  9-2 

C:l? 9-6 

C:? 9-12 

Cj? 9-15 

C1r 9-18 

C1p 9-21 

C17 9.. 24 

CI' 9-27 

CJ' 9-32 

CI' 9-35 

CE' 9-39 

CI' 9-43 

CE 9-46 

CF 9-50 

CF 9-53 

CF 9-56 

CF 9 
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MARSHALL SPACE FLIGHT CENTER 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

ACCELERATION TEST AND CALIBRATION FACILITY 

DESCRIPTION: 

Th i s  p r o j e c t  w i l l  provide c a p a b i l i t y  f o r  s u b j e c t i n g  o p e r a t i n g  Sa tu rn  C-5 
v e h i c l e  hardware t o  t h e  i n f l u e n c e s  of ze ro  g r a v i t y ,  h igh  l e v e l  sound p r e s s u r e ,  
v i b r a t i o n  and extremes i n  temperature  and vacuum c o n d i t i o n s  encounterf!d on 
long f l i g h t  'programs. The p r o j e c t  w i l l  provide f o r  t h e  expansion of p r e s e n t  
1aborator:y f a c i l i t i e s  i n  p rogres s ing  from t h e  S a t u r n  C - 1  program t o  t h e  
Sa tu rn  C-.5 program and i n c l u d e s  r e l o c a t i o n  of a v a i l a b l e  environmental  t e s t  
equipment i n t o  the proposed f a c i l i t i e s .  The t h r e e  main components of t h i s  
p r o j e c t  are ,as follows: 

--- Laboratory bu i ld ing :  
62 fe 'et  wide by 245 f e e t  long o v e r a l l  and w i l l  provide 

The b u i l d i n g  w i l l  be approximately 

ap;?roximate l y  13 , 300 g r o s s  square f e e t  o f  space. Con- 
s t r u c t i o n  o f  t h e  b u i l d i n g  w i l l  be convent ional  conc re t e  
s l a b ,  s t e e l  frame, and conc re t e  block masonry w a l l s .  The 
b u i l d i n g  w i l l  be a i r - cond i t ioned  and heated from a 
c e n t r a l  h e a t i n g  p l a n t .  A r e i n f o r c e d  conc re t e  p i t  i s  
r equ i r ed  f o r  t he  cons t an t  azimuth c e n t r i f u g e .  A seismic 
block foundat ion i s  r e q u i r e d  f o r  t h e  shock t e s t  equipment 
and sound i s o l a t e d  areas are r e q u i r e d  f o r  t h e  v i b r a t i o n  
and a c o u s t i c a l  equipment. Most of t h i s  area w i l l  be high 
bay s i n c e  some of t h e  equipment r e q u i r e s  extended head 
room o r  use  of an overhead c rane  f o r  ope ra t ion .  Vehicle  
e l e c t r i c a l  power sources ,  ground e l e c t r i c a l  power sou rces ,  
anti i n s t rumen ta t  i on  q u a l i t y  compressed gas  a r e  t h e  s p e c i a l  
u t i l i t i e s  r e q u i r e d  f o r  t h i s  f a c i l i t y .  The f a c i l i t y  w i l l  
house a cons t an t  azimuth c e n t r i f u g e  (approximately 20 f e e t  
i n  diameter) i n  a d d i t i o n  t o  t h e  fo l lowing  e x i s t i n g  
environmental  t e s t  equipment: a shock tes te r ,  10 tempera- 
t u r e  .and vacuum chambers, a c o u s t i c a l  test equipment, a 
long r a d i u s  c e n t r i f u g e ,  t h r e e  l a b o r a t o r y  c e n t r i f u g e s  
(approximately 6 f e e t  i n  diameter),  a humidity chamber, a 
s a l t  ,spray chamber, component r e l i a b i l i t y  t es t  systems, 
thrlze v i b r a t i o n  e x c i t e r s ,  power s u p p l i e s ,  c o n t r o l  equipment, 
and in s t rumen ta t ion .  The c u r r e n t l y  a v a i l a b l e  equipment w i l l .  
be moved from e x i s t i n g  l a b o r a t o r y  space t o  provide a d d i t  ion::l 
s p x e  f o r  h y d r a u l i c  Limballed a c t u a t o r  s imula to r  a c t i v i t i e s ,  

--- Linea:c a c c e l e r a t o r  tower: The l i n e a r  a c c e l e r a t o r  w i l l  
r e q u i r e  a tower ad j o i n i n g  t h e  l a b o r a t o r y  b u i l d i n g  approxi- 
m a t e l y  27 f e e t  square and 125 f e e t  high.  The a c c e l e r a t o r  
tower w i l l  have i n n e r  and o u t e r  s t ee l  frame towers with t h e  
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outer tower covered with insulated steel panels. An 
E!levixtor, a stairway, and intermediate floors are required. 
The uppermost floor and the roof of th i s  tower will be used: 
fror radio frequency antenna activities. 
will. have steel grated floors. 

Intermediate levels 

e-- 1nst:rurmentation and utility tunnel: A tunnel approximately 
1.50 :feet long is required between the laboratory building 
and the adjoining existing laboratory building for inter- 
c:onrit?ci:ion of vehicle electrical power, ground electrical 
p c : ~ : ,  and compressed gas. 

A sketc:h cBjE the proposed facility is s h m  on the follawing page. 

JUSTIFICATIDJ: 

Capability does not exist for some types of environmental tests necessary 
to assure succ:t!ssful evaluation of flight hardware and components. These 
additional reqiiiirements can be satisfied by the proposed linear accelerator 
and constant aairnuth centrifuge. The linear accelerator is a device using 
pneumatic actuation as a working principle and having cyclic operation. It 
will provide t:he means to subject sensitive components and guidance systems 
t o  the influences of linear acceleration and zero gravity. 
device will extend the range of acceleration tests with respect to peak accel- 
eration and the time of constant acceleration, and will allow tests on larger 
and heavier sy:itc?ms. Linear acceleration tests can also be repeated several 
times without 1.0:;s of the instrumentation. The constant azimuth centrifuge 
is a centrifugal acceleration device with a constant-oriented azimuth and 
vibration equipment. This device will be capable of subjecting gyro stabliz- 
ex platforms and other guidance equipment to the influence of acceleration 
and vibration while operating and oriented with a constant azimuth. This is 
necessary on I ong flight programs and advanced guidance systems. 

This proposed 

Relocation of environmental test equipment will permit the required 
expansion af hydraulic gimballed actuator simulator activities within exist- 
ing laboratory space. That increase is required due to the increase in size 
of the Saturn C-5 activator hardware and simulator over the hardware of the 
present Saturn C-1 program. 

The proposed facility will also house an acoustic test chamber for deter- 
mining the sound pressure wave effects on various small vehicle components. 
The system wil.1. be capable of producing various acoustic environments with 
ftom 20 to 20,000 cycles per second and a sound plane level up to approxi- 
mately 150 decibels. 

COST ESTIMATE: 



B. SITE DEVELCPMENT AND UTILITY INSTALLATIONS................ $9 5,000 

S i t e  p r e p a r a t i o n ,  roads,  and walks... . . . . . . . . . .  
U t i l i t y  connect ions and e l e c t r i c a l  s u b s t a t i o n . .  
U t i l i t y  t unne l . .  (150 l i n e a r  f e e t  a t  $21.33 p e r  

$20,000 
43,000 

l i n e a r  f o o t )  ................................. 32,000 

C u FACILITY CSONSTRUCTION AND MODIFICATIONS . . 803,000 

Laboratory bu i ld ing . .  (13,300 square f e e t  a t  

Linear  a c c e l e r a t o r  tower.. (7,300 square f e e t  
$351.33 p e r  square f e e t )  ...................... 470,000 

a t  $45.20 pe r  square foo t )  ................... 330,000 

D. EQUIPWNT, IIiSTRUMENTATION, AND SUPPORT SYSTEMS.. ......... 62 5,000 

Linear  ia~celerator............................. 345,000 

Acous t i ca l  chamber and system.................. 80,000 
Constant azimuth c e n t r i f u g e  .................... 200,000 

1130,000 E. DESIGN AN:D ENGINEERING SERVICES........................... - 
T o t a l  e s t ima ted  $1,700,000 -- 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

ACOUSTIC MODEL TEST FACILITY 

DESCRIPTION: 

This  p r o j e c t  provides  f o r  t he  des ign  and c o n s t r u c t i o n  of a f a c i 1 i t : r  
f o r  6etermining t h e  a c o u s t i c a l  environment generated by s c a l e  model tes":- 
ing  of space v e h i c l e s .  The f a c i l i t y  w i l l  be capable  of accep t ing  s c a l e  
models of space v e h i c l e s  and launching d e f l e c t o r s ,  and of r eco rd ing  the  
dynamic a c o u s t i c  p r e s s u r e s  generated by h o t  f i r i n g s  of t h e  scale model 
engines.  

The f a c i l i t y  w i l l  c o n s i s t  of a r e i n f o r c e d  conc re t e  pad approximately 
40 f e e t  by 40 f e e t  by 5 f e e t ;  a s t r u c t u r a l  s t ee l  tower f o r  a t tachment  oE 
s c a l e  model vel-tic l e s ;  t h r e e  1,50O-gallon, 2,000-pounds-per-square-inch 
run tanks;  a s e m i - c i r c u l a r  a r e a  of 200 t o  250 f e e t  r a d i u s  l eve led  t o  wi th -  
i n  p l u s  or  minus 1 f o o t  of t h e  f i n i s h e d  e l e v a t i o n  of t h e  conc re t e  pad; 
a 2,000 square f o o t  c o n t r o l  and a c o u s t i c  i n s t rumen ta t ion  b u i l d i n g  con- 
s t r u c t e d  of r e i n f o r c e d  conc re t e ;  underground d u c t  system f o r  c a b l e s  froin 
a c o u s t i c  pickups mounted a t  v a r i o u s  p o i n t s  w i t h i n  the  l eve led  semi-circu-  
l a r  a r e a ;  underground duc t  system f o r  i n s t rumen ta t ion  c a b l e s  f o r  t h e  s c a l e  
model v e h i c l e  engine parameter d a t a  requirement which w i l l  connect t he  
test  positi.on to an  e x i s t i n g  d a t a  a c q u i s i t i o n  c e n t e r ;  an  800-square-foot 
p r e f a b r i c a t e d  ne ta l  type p r e p a r a t i o n  b u i l d i n g ;  u t i l i t i e s ;  a c c e s s  roads  
and parking; area;, and ex tens ion  of t h e  h igh -p res su re  gas  d i s t r i b u t i o n  
s y s  t e m .  

The conc re t e  foundat ion w i l l  s e r v e  as a mounting dev ice  f o r  s c a l e  
launch def1ect:ors. The s t ee l  s t r u c t u r e  w i l l  serve as a mounting device 
f o r  s c a l e  v e h i c l e s  and w i l l  a l l ow the  d i s t a n c e  between t h e  engine chamber 
e x i t s  and the  Launch d e f l e c t o r s  t o  be v a r i e d .  The semi -c i r cu la r  l eve led  
area w i l l  provide an unobstructed area f o r  t h e  mounting of pickups to 
determine the  a c o u s t i c  environment generated by s c a l e d  v e h i c l e s  u s ing  
v a r i o u s  prope' l laii ts .  The c o n c r e t e  pad w i l l  a l s o  be designed t o  allow 
h o r i z o n t a l  f i r i n g  of v e h i c l e  s c a l e  models. The h igh -p res su re  run tanks 
w i l l  provide Euel and o x i d i z e r s  f o r  t h e  s c a l e  model engines .  The r e i n -  
forced conc re t e  (control  and a c o u s t i c  i n s t rumen ta t ion  c e n t e r  w i l l  provide 
t h e  necessary equipment f o r  c o n t r o l  f i r i n g  of t h e  test model, and w i l l  
house t h e  iaco1~stic i n s t rumen ta t ion  r eco rd ing  equipment. 

Sketches of t h e  f a c i l i t y  a r e  shown on the  fol lowing two pages. 
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JUSTIFICATION: 

The son ic  environment e f f e c t s  on aerospace v e h i c l e s  i s  of c r i t i c a l  i m -  
por tance.  It ha:; u s u a l l y  been found t h a t  t h e  most severe v i b r a t o r y  environ-  
ment f o r  boos t e r  v e h i c l e s  occurs  a t  l i f t - o f f  and i s  a d i r e c t  r e s u l t  of son ic  
e x c i t a t i o n , ,  With the  inc reas ing  mechanical t h r u s t  of l a r g e  v e h i c l e s ,  t h e r e  
r e s u l t s  an  accompanying inc rease  i n  t h e  gene ra t ion  of sound power. Noh, 
more than eve r  be fo re ,  r e l i a b l e  a c o u s t i c  d a t a  f o r  t h e  advance des ign  s t a g e  
of development i:; h i g h l y  important .  

The devellopment of a n a l y t i c  methods of p r e d i c t i n g  t h e  dynamic a c o u s t i c  
p re s su res  surrounding a v e h i c l e  i s  s t i l l  i n  process  and c u r r e n t  methods 
u t i l i z i n g  v a r i o u s  engine parameters are n o t  i n  themselves s u f f i c i e n t  t c  
determine all c h a r a c t e r i s t i c s  of t he  sound f i e l d .  Repeated r e s t r a i n e d  f i r -  
i ngs  of ful.l-r;c:aLe tes t  v e h i c l e s  provide the  most a c c u r a t e  method t o  d a t e  
of ob ta in ing  it f u l l  d e s c r i p t i o n  of t h e  a c o u s t i c  f i e l d .  However, f u l l - s c a l e  
t e s t s  a r e  extremely expensive.  A t  t h i s  s t a g e  i n  t h e  development, t he  
assembly of: product ion i t e m s  has  been i n i t i a t e d  and i t  is  very  expensive 
i n  time and money t o  inco rpora t e  a change i n  des ign  which may be  found 
necessary .  Al-:;o:, t he  c o s t  of opera t ion  f o r  adequate  d a t a  ga the r ing  pur-  
poses i s  p r o h i b i t i v e .  From the  theory  of models and a survey  of t h e  l i t e r a -  
t u re ,  i t  is :  known t h a t  model s c a l i n g  of j e t  engines  is  f e a s i b l e .  Some work 
has  a l s o  been done on rocke t  engines  and t h e  sca l ed  r e s u l t s  have shown good 
c o r r e l a t i o n  wiirh l a te r  d a t a  from t h e  pro to type  o r  developmental  f u l l - s c a l e  
veh ic l e s .  It has  been proven t h a t  tests inco rpora t ing  s c a l e  models may be  
completed f o r  a f r a c t i o n  of the  c o s t  i n  bo th  t i m e  and money than those  us ing  
f u l l - s c a l e  models. The a b i l i t y  t o  e x e r c i s e  p r e c i s e  c o n t r o l  of t h e  engine 
parameters  and r e l a t e d  environments i n  t h e  model area provides  an outs tand-  
ing  f e a t u r e  of model t e s t i n g .  A f a c i l i t y  f o r  a c o u s t i c a l  model rocke t  t e s t -  
ing  f o r  p r e s e n t  and f u t u r e  Sa tu rn  v e h i c l e  c o n f i g u r a t i o n s  i s  u r g e n t l y  
needed. 

Present  model f a c i l i t i e s  which are a v a i l a b l e  are  n o t  s u i t a b l e  from an 
a c o u s t i c a l  viewpoint .  The p r e s e n t  f a c i l i t i e s  were no t  concerned wi th  son ic  
t e s t i n g  of roc:lrel: models, and would have t o  be e x t e n s i v e l y  modi f ied ,  
oE t he  most: important  disadvantages of t h e  p r e s e n t  f a c i l i t i e s  i s  t h a t  t h e r e  
are many oblstruciiions i n  the  area t h a t  g r i e v i o u s l y  d i s t o r t  t h e  sound f i e l d  
and pract ical1.y no c o n t r o l  can be  exe rc i sed  over t h e s e  o b s t r u c t i o n s .  

One 

The ccnnpl.ete d e f i n i t i o n  of t h e  a c o u s t i c  f i e l d  i s  necessary  f o r  t he  
fol lowing reasons:  

1, For t:he proper  launch complex conf igu ra t ion  (optimum d e f l e c t o r  
geometry, optimum l o c a t i o n  of c r i t i c a l  launch componets, e t c  .) 
p r e c i s e  knowledge of sound p res su res  i n  t h e  ground p lane  wi th-  
i n  a r a d i u s  of twenty e f f e c t i v e  engine exhaus t  d iameters  from 
the  v e h i c l e  c e n t e r l i n e  (near  f i e l d  sound p res su res )  must be 
known ,, 
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2 .  Definj.ti.on of the  mid- f ie ld  a c o u s t i c  environment which e x i s t s  
between r a d i i  of twenty and a hundred e f f e c t i v e  engine exhaus t  
diame.i:ers from the  v e h i c l e  i s  a r e q u i s i t e  f o r  provis ion  of the  
proper  p r o t e c t i o n  f o r  launching personnel  and ground suppor t  
s t r u c  t:ure . 

3 .  I n  determining a community-annoyance f a c t o r ,  knowledge i s  
requi.rec1 of t he  f a r - f  i e l d  a c o u s t i c  l e v e l s  ( t h e  l e v e l s  beyond 
a hurrtlred e f f e c t i v e  exhaust  d iameters ) .  

P r  e s en1 t 2.c ou s t i c  i n  s t rumen ta  t ion wou Id a 11 ow p sued o - s imu l a  t i on of t h e  
f u l l - s c a l e  sound f i e l d  up t o  500 c y c l e s  p e r  second on a 1 /20  s c a l e  model. 
Equipment c u r r e n t l y  on t h e  market would a l low f u l l - s c a l e  s imula t ion  f o r  
t h i s  model up t:o 500 cyc le s  per  second and t h i s  would inc lude  t h e  Erequency 
domain t o  which human hea r ing  and some e l e c t r i c a l  components a r e  most s e n s i -  
t i v e .  Necessary d a t a  ga the r ing  and process ing  s y s t e m s  may be developed 
firom equipment. c u r r e n t l y  on the  market.  The major a s s e t s  of model t :esting 
over f u l l - ~ ~ c a 3 . e  t e s t i n g  a r e  as fol lows:  

1. A sat::isfac.tory s imula t ion  of ground e f f e c t s  due t o  t h e  launch 
cclmp1.e~ can be accomplished. D i f f e rences  i n  t h e  sound f i e l d  
due t:o changed engine conf igu ra t ions ,  exhaus t  d e f l e c t o r s ,  or 
ccrmpl.c!x geometry can be e a s i l y  def ined .  

2 .  The c o s t s  of ob ta in ing  a c o u s t i c a l  d a t a  can be reduced by test- 
ing  on a model b a s i s ,  A t  p r e sen t ,  a c o u s t i c  measurements a r e  
es;senl:ially p a r a s i t i c ;  t he  f u l l -  s c a l e  t e s t i n g  t akes  p l aces  
i r r e s p e c t i v e  of important  ambient cond i t ions  which make 
a c c u r a t e  procurement of d a t a  d i f f i c u l t .  

3 .  Repeai: measurements can be  made t o  i n c r e a s e  confidence 
l i m i t : ; ;  a l a r g e r  amount of d a t a  necessary  f o r  f u l l - s c a l e  
ex t rapo: la t ion  and p r e d i c t i o n  may be  ga thered  a t  a r e l a t i v e l y  
low (:os11. 

4 .  Ambient cond i t ions  are most c o n t r o l l a b l e  and more p r e c i s e  
l ~ t b o ~ : i ~ t ~ r y - t y p e  in s t rumen ta t ion  may be used; c l o s e  c o n t r o l  
of c r i t i c a l  engine parameters can be maintained.  

5. Model t a s t i n g  w i l l  n o t  have t o  be confined tL, Advanced 
Saturn  concepts ,  b u t  can r e a d i l y  lend i t s e l f  t o  any f u t u r e  
des ign .  

6 .  Design changes can be incorpora ted  r e l a t i v e l y  inexpens ive ly  
i n  t h e  model. 
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7.  Improvements i n  v e h i c l e  des ign  which model t e s t i n g  may show 
t o  b e  necessary  can be  made a t  e a r l y  s t a g e s  i n  des ign  o r  
development a t  a minimum of expense. 

The c o s t l y  s t a t i c  f i r i n g s  of f u t u r e  f u l l - s c a l e  v e h i c l e s  and t h e  acqu i s -  
i t i o n  of surrounding areas f o r  t es t  si tes cannot  con t inue  i n d e f i n i t e l y  a3 
t h e  boos te r  t h r u s t  i n c r e a s e s  and t h e  s o n i c  environment becomes more intei ise .  
The c o s t  of i n s t a l l a t i o n  and ope ra t ion  of an  a c o u s t i c a l  model t es t  f a c i l L t y  
w i l l  be  only  a f r a c t i o n  of t h e  c o s t  of a f u l l - s c a l e  s t a t i c  tes t  s t and  and 
w i l l  p rovide  a means of ob ta in ing  r e l i a b l e  a c o u s t i c  i n p u t s  a t  t he  e a r l y  
des ign  s t a g e s  of f u t u r e  v e h i c l e  concepts .  To b e  of  maximum use fu lness ,  
a c o u s t i c  t e s t i n g  must be  i n i t i a t e d  a t  t h e  ear l ies t  p o s s i b l e  d a t e .  

COST ESTIMATE: 

SITE DEVELOPNENT AND UTILITY INSTALLATION So . . . . $110,000 

Access roads  and park ing  area ........... $30,000 
Clea r ing  arid grubbing ................... 10,000 
E l e c t r i c ,  water, sewer and s t e a m  

connecti.ons ........................... 70,000 

FACILITY C: ONS TRUCTION AND MOD IFICATIONS ......... 460,000 

T e s t  pc)sit::iorl ......................... 300,000 

$20 pe r  square  f o o t )  ................ 16,000 

b u i l d i n g  (2,000 square  f e e t  a t  $33 per 

Prepa ra t ion  b u i l d i n g  (800 square  f e e t  a t  

Control. and a c o u s t i c  i n s t rumen ta t ion  

squax:e f l lot)  ........................ 66 . 000 
Duct s y s  tm ........................... 78,000 

, 
EQUIPMENT:, INSTRUMENTATION, AND SUPPORT SYSTEMS. . 1,161,500 

S p e c i a l  a c m s t i c a l  equipment .......... 20,000 
1nstrutnent.st ion on tes t  s t and  ......... 240,000 
Contro l  e q J i . p e n t  ..................... 120,000 
P r o p  I l a n  t s ys t e m  ..................... 415,000 
High-pres:;ur,e gas  system .............. 66,500 
Ins t rumenta t ion  a t  c o n t r o l  c e n t e r  ..... 300,000 

DESIGN AND ENGINEERING SERVICES .................. 268,500 

T o t a l  e s t ima ted  cost.......... $2,000,000 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

ADDITIONS TO THE COMPONENTS TEST FACILITIES 

DESCRIPTIOJ : 

This  p r o j e c t  proposes c o n s t r u c t i o n  of t h e  fo l lowing  a d d i t i o n s  t o  t h e  
components t e s t  f a c i l i t i e s :  a dua l  t e s t  p o s i t i o n  inco rpora t ing  a comnon 
te rmina l  s t r u c t u r e ;  a p r e f a b r i c a t e d  metal service b u i l d i n g ;  an underground 
cable  duc t  system; ex tens ion  of e x i s t i n g  paved access roads  t o  the  t e s t  
p o s i t i o n ;  extiension of e x i s t i n g  e lec t r ica l  power; po tab le  water system ; sewer 
l i n e s ;  indus t . r ia1  water  t o  t h e  t es t  p o s i t i o n ;  a l i q u i d  hydrogen sys t en ;  a 
l i q u i d  oxygen system; a f u e l  system t o  s e r v i c e  t h e  e n t i r e  components t e s t  
f a c i l i t i e s  a r e a ;  and a 5,000 pound per  square inch  gas  system f o r  a l l  t e s t  
p o s i t i o n s  i n  t h e  complex. The p r o j e c t  w i l l  a l s o  p r w i d e  f o r  t h e  i n s t a l l a t i o n  
of instrunienl:4zt:ion and c o n t r o l  systems a t  t h e  t e s t  p o s i t i o n ;  t h e  cable  t r a n s -  
mission systein connect ing t h e  t es t  p o s i t i o n  t o  an e x i s t i n g  d a t a  r eco rd ing  
c e n t e r ;  arid the  in s t rumen ta t ion  and c o n t r o l  systems t o  be  i n s t a l l e d  i n  t h e  
e x i s t i n g  d a t a  record ing  c e n t e r  f o r  o p e r a t i o n  of t h e  t e s t  p o s i t i o n .  The 
p ro jec t  iricluder; t h e  necessary  s i t e  grading ,  roadways, and paved a reas .  

A ske tch  of t h e  complex i s  shown on t h e  fol lowing page. 

JUSTIFICATION :: -. 

Components t e s t  f a c i l i t i e s  are u t i l i z e d  t o  r e s t r a i n  components, both as 
.Lndividual unit!; and as  p a r t s  of systems, i n  o rde r  t h a t  f u l l - s c a l e  research  
and development tes ts  can be  performed on t h i s  hardware du r ing  pro to type  
development. These t es t s  are r equ i r ed  i n  support  of t h e  Advanced Saturn 
c a p t i v e  and f? . igh t  t es t  programs t o  p r w i d e  needed engineer ing  d a t a  i n  
i s o l a t i n g ,  ana lyz ing  and c o r r e c t i n g  problems i n  components and subsystzms 
The tes ts  uti1.in:e space v e h i c l e  f u e l s  and o x i d i z e r s  i n  such q u a n t i t i e s  t h a t  
r i t i l i za t i c ln  cif e x i s t i n g  components t e s t  c e l l s  i n  t h e  components t e s t  labora-  
t o r y  i s  not  poss ib l e .  F u r t h e r ,  t h e  phys ica l  s i z e  of components prec ludes  the  
use of e x i  s t i rig f a c i l i t i e s ,  

The two p rev ious ly  funded dua l  t es t  p o s i t i o n s  were designed and loca ted  
t o  provide t h e  c a p a b i l i t y  of t e s t i n g  components u t i l i z i n g  both l i q u i d  oxygen/ 
KP-1 f u e l  mist.ur'es and l i q u i d  oxygenlhydrogen mixtures .  P re sen t  t e s t  requi re -  
ments w i l l  u t i l i z e  t h e s e  two p rev ious ly  funded tes t  p o s i t i o n s  f o r  l i q u i d  
oxygen/RP-1 fue l  type hazardous components t e s t i n g .  Since these  t es t  positionc; 
tire scheduled t o  t h e i r  c a p a b i l i t y ,  t h e  proposed a d d i t i o n a l  t e s t  pos i  t i m  i s  
r equ i r ed  pr imsxi ly  f o r  t e s t i n g  Advanced Sa turn  components u t i l i z i n g  hyjrogen 
L L S  a f u e l .  

The te rmina l  s t r u c t u r e  is r equ i r ed  t o  provide a p r o t e c t i v e  housing f o r  
t:erminating t t e  i n s t rumen ta t ion  and c o n t r o l  c a b l e s  which connect through im 
underground duct  back t o  t h e  e x i s t i n g  c o n t r o l  and s e r v i c e  c e n t e r  and d a t a  
r eco rd ing  c e n t e r .  

671665 0 - 6 3  - 6 CF 9a.12 



MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1964 ESTIMATES 

ADDITIONS TO THE COMPONENTS TEST FACILITIES 



COST ESTIMATE: 

B,, SITE DEVELOPMENT AND UTILITY INSTALLATIONS ............ 
Cleaning; arid grubbing. ................... $20 . 000 
Grading..  ................................ 35,000 
U t i  1 i. t i e  :; extens ions .  .................... 
I n d u s t r i a l  water  supply and 

d i  s t r  i1)ut:ion. .......................... 150,000 
E1ect:ric:al ex t ens ions . .  .................. 60 , 000 
Access roads and paved areas 
(5,000 square ya rds  a t  $ 5  
per  square yard)  25 , 000 

160 , 000 

....................... 
C. FACILITY CONSTRUCTION AND MODIFICATIONS.. ............. 

Dual t e st:  po s i  t ion. ...................... 400,000 
Servfce  b u i l d i n g  (2,500 square f e e t  

a t  $20 per  square f o o t )  ................ 50 , 000 
Duct bank.. .............................. 60,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. ...... 

- ._ 

$450 , 000 

510 , 000 

2 , 465,000 

Ins t rumen ta t ion  system a t  t e s t  p o s i t i o n . .  250 , 000 
Ins t rumen ta t ion  system a t  c e n t r a l  

recording; center . . . . . . . . . . . . . . . . . . . . . . .  550,000 
Cont ro l  system a t  tes t  pos i t ion . ; .  ....... 200 , 000 
Cont ro l  system a t  c o n t r o l  cen te r . .  ....... 95,000 
Liquid  hydxogen system ................... 540 , 000 
Liquid  or:y(j;en system.. ................... 450,000 
Fuel  sy ,~  . t:em. ............................. 180 , 000 
High-pressure gas  system. ................ 200 , 000 

E, DESIGN AND ENGINEERING SERVICES....................... - 450 ,ooO 

T o t a l  es t imated  cost . . . . . . . . . . . . . . .  $3,875,000 - 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

ADDITION TO THE TEST SUPPORT SHOP 

DESCRIPTION : 

An increiisr: i n  t h e  work c a p a c i t y  of t h e  e x i s t i n g  test  suppor t  shop 
.is proposed hy adding approximately 28,000 squa re  f e e t  of space.  Overhead 
c ranes  and mich:tne t o o l s ,  such as l a t h e s ,  m i l l s ,  and welding equipment of 
s u f f i c i e n t :  c a p a c i t y  t o  handle t h e  l a r g e  p i eces  of hardware r e q u i r e d  t o  
p rope r ly  support  t h e  Advanced Sa tu rn  v e h i c l e  program, w i l l  be  included.  
The projec:t provides  f o r  c o n s t r u c t i o n  of a s t r u c t u r a l  s teel  frame b u i l d i n g  
wi th  insuI.ated s i d i n g  and roof compatible w i t h  e x i s t i n g  c o n s t r u c t i o n ,  a 
heavy r e i n f o r c e d  conc re t e  s l a b  on-grade f l o o r ,  l a r g e  steel v e h i c l e  doors 
( s u i t a b l e  f o r  pas s ing  Advanced S a t u r n  test  items and suppor t  hardware) and 
t h e  necessary u t i l i t i e s  and s i t e  work. Heat ing,  v e n t i l a t i n g ,  a i r - c o n d i t i o n -  
i n g ,  and l.igh!:ing w i l l  be  provided. The r e l o c a t i o n  and paving of roads 
w i l l  be necessary t o  permit  access  t o  t h e  b u i l d i n g  and t o  provide parking 
iareas. A ske tch  of t h e  a d d i t i o n  is shown on t h e  fol lowing page. 

.JUSTIF ICATIOH :: 

The succxse fu l  launching of modern space v e h i c l e s  r e q u i r e s  numeroiJs 
and v a r i e d  t e s t e  of t h e  complete v e h i c l e  as w e l l  as component t e s t i n g .  
The t i m e l y  cc)nipl.etion of t h e  r e q u i r e d  tests and t h e  on-schedule launching 
of such vehic.1.e~ is con t ingen t  on t h e  a v a i l a b i l i t y  of adequate  tes t  
f a c i l i t i e s .  7'hi.s p r o j e c t  i s  i n  support  of such a t e s t i n g  program. 

The exist.irig test suppor t  shop is c u r r e n t l y  being u t i l i z e d  t o  i t s  
f u l l  capaci ty  i n  t h e  product ion and mod i f i ca t ions  of test assemblies  and 
a s s o c i a t e d  1at.nc:h ground suppor t  equipment r e l a t e d  t o  t h e  S a t u r n  progr  m. 
Xn o r d e r  t o  support  both t h e  S a t u r n  and t h e  Advanced S a t u r n  programs, the 
test  support  shop must be expanded and l a r g e r  equipment provided t o  h a i d l e  
Advanced S a t u r n  test items and suppor t ing  hardware. 

COST ESTIMATE : 

A. LAND ACQUXSITION ........................................... 
H. SITE DEVELOPMENT AND UTILITY INSTALLATIONS................. $120,000 

Grading, compaction, and e r o s i o n  con t ro l . . , . . . . .  $44,000 
U t i l i t y  connections............................. 50,000 
Road r e l o c a t i o n  and parking areas............... 26,000 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1964 ESTIMATES 

ADDITION TO THE TEST SUPPORT SHOP 
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C .  FACILITY CONSTRUCTION AND M O D I F I C A T I O N S . . . . . . . . . . . . . . . . . . . .  $630,000 

Building addit ion (28,000 square feet at 
$22.5Ci per square foot) ..................... 630,000 

I). EQUIPMENT, INSTRUMENTATION, AND SUPPORT S Y S T E M S . . . . . . . . . . . .  660,000 

Bridge cranes (one 25-ton, one 20-ton, 
60,000 

Machine t o o l s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,000 
Welding equipment ............................. 100,000 
Shop equipment. ............................... 100,000 

and one 5-ton) .............................. 

E .  DESIGN AND ENGINEEkING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90,000 

Total estimated c o s t . . . . . . . . . . . . . .  $1,5011,000 -- 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

BARGE DOCK AND LOADING FACILITIES 

DESCRIPTION : 

This  p r o j e c t  proposes  mod i f i ca t ions  and improvements t o  t h e  water land- 
i n g  and loading f a c i l i t y  f o r  Sa turn  b o o s t e r  barges  on t h e  Tennessee Rivcr  a t  
H u n t s v i l l e ,  Alabama. The r equ i r ed  mod i f i ca t ions  and improvements c o n s i s t  o f :  

(a) Removal of t h e  e x i s t i n g  wharf and p i l i n g .  

(b) Enlargement and deepening of t h e  p re sen t  b a s i n  by excava- 
t i o n  and dredging.  

(c) P rov i s ion  of s h e e t - p i l e  r e t a i n i n g  walls on two s i d e s  of 
t h e  en larged  bas in .  

(d) Cons t ruc t ion  of two p i e r s  a long  t h e  end of t h e  b a s i n  t o  
permit  t h e  t r a n s f e r  of t h e  S a t u r n  boos te r  o f f  or on land  
t r a n s p o r t e r s  t o  end-loading river barges .  P i e r s  w i l l  be 
a t  d i f f e r e n t  e l e v a t i o n s  t o  accommodate h igh  and low water 
cond i t ions .  

(e) Cons t ruc t ion  of one 400-square-foot  s t o r a g e  b u i l d i n g  ad ja -  
cen t  t o  t h e  f a c i l i t y .  The b u i l d i n g  w i l l  be a p re fab  metal  
s t r u c t u r e  16 - fee t  by 25- fee t  i n  s i z e .  

( f )  I n s t a l l a t i o n  of adequate  roadways and paved areas t o  handle  
t r a n s p o r t e r  loads  and t r a f f i c  between t h e  p i e r s  and exis t -  
i n g  test a r e a  roadways. 
f i c i e n t  t o  prec lude  f lood ing  du r ing  pe r iods  of high wa te r  
l e v e l .  

Roadway e l e v a t i o n  w i l l  be su f -  

(8)  Prov i s ion  of mooring s p a r s  and dolphins .  

A ske tch  of t h e  proposed work is  shown on t h e  fo l lowing  page. 

JUSTIFICATION : 

Future  S a t u r n  b o o s t e r  barge t r a f f i c  a t  t h e  Marsha l l  Center  w i l l  be in-  
c reased  when t h e  Advanced S a t u r n  b o o s t e r  s t a g e  (S-IC) t e s t i n g  program i s  
i n i t i a t e d  and w i l l  be handled concur ren t ly  w i t h  requirements  of  t h e  pre:sent 
Sa tu rn  boos te r  program, 
b o o s t e r  r e q u i r e s  l a r g e r  barges  wi th  inc reased  d r a f t  and g r e a t e r  c l ea rance  
and wheel load c a p a c i t i e s  f o r  t h e  Advanced Sa tu rn  b o o s t e r  t r a n s p o r t e r s .  

The inc reased  s i z e  and weight of t h e  Advanced Sa tu rn  

The 
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increased  width zinc1 d r a f t  of t h e  Advanced Sa tu rn  boos te r  barge r e q u i r e s  t h e  
enlargement and deepening of t h e  p re sen t  bas in .  
t o  accommodate t h e  Advanced Sa tu rn  barges  s imul taneous ly  wi th  t h e  Sa tu rn  
boos te r  barges.  

P rov i s ion  must a l s o  be m!ade 

Sheet  p i l e  1:et:aining walls are requi red  t o  p r o t e c t  t h e  b a s i n  a g a i n s t  
e ros ion  espeeial.1.y dur ing  t h e  dredging ope ra t ion  when ope ra t ion  of t h e  f a c i l -  
i t y  must be maintained.  The two p i e r s  l oca t ed  a t  t h e  end of t h e  b a s i n  w i l l  
be cons t ruc ted  at: d i f f e r e n t  e l e v a t i o n s  t o  provide f o r  h igh  and low water  
l e v e l  conditi .ons t o  main ta in  100 pe rcen t  u t i l i z a t i o n  of t h e  f a c i l i t y  w i t h  a 
c a p a b i l i t y  of hnridlling t h e  Advanced Sa turn  boos te r  loah.  

The s t o r a g e  b u i l d i n g  is  requ i r ed  f o r  s t o r a g e  of mar inegea r  and m i s -  
ce l laneous  support  equipment and s u p p l i e s  necessary  f o r  ope ra t ion  and main- 
tenance of t h e  ficicil i ty and barge equipment. 

COST ESTIMATE: 

B o  SITE DEVEIBPI4ENT AND UTILITY INSTALLATIONSo.oo..oo.....o 

Roadways and paved areas................... $10,000 
Excavation and dredging. ................... 41,200 

C. FACILITY CONSTIXUCTION AND M O D I F I C A T I O N S . o . o o . o o o o o o o o o o o  

- -- 
$51,200 

645,Z 00 

Sheet p i l i n g  ............................... 277,600 
Remove e x h t i n g  p i l i n g  ..................... 1,500 
Remove e x i s t i n g  wharf..  .................... 3,800 
New p i e r s  (docks-2 a t  $135,000 each)  ....... 270,000 
C e l l u l a r  mooring spars . .  ................... 85, goo 

a t  $16 per square foo t )  .................. Storage  b u i l d i n g  (400 square  f e e t  
6,400 

D o  EQUIPMENT, :CIW~UMENTATION, AND SUPPORT SYSTEMS e 0 0 0 e ..-- 

E DESIGN AND ENGINEERING SERVICES 0.. . 103 

T o t a l  e s t ima ted  cost.. . . . . . . . . . . . . . . . .  Q800,OOO 
PI- 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

--- EXPANS ION AND MODERNIZATION OF THE HIGH- PRESSURE 
GAS AND PROPELLANT SYSTEMS 

DESCRIPTION: 

Th i s  projE.(:t provides  f o r  t h e  expansion and m o d i f i c a t i o n  o f  t h e  high- 
p r e s s u r e  gas and p r o p e l l a n t  systems se rv ing  e x i s t i n g  f a c i l i t i e s  and those 
t e s t  f a c i l i t i e s  under c o n s t r u c t i o n  o r  approved f o r  cons t ruc t ion .  S p e c i f i -  
ca:Lly, t he  project: w i l l  i nc lude  t h e  fol lowing:  new high-pressure  l i n e s  
(5,000-pounds per squa re  inch) supplying gaseous n i t r o g e n ,  helium, and a i r  
t o  a l l  t e s t  anc. f a b r i c a t i c n  f a c i l i t i e s  s e r v i n g  t h e  Advanced S a t u r n  program; 
new compress;or : i ac : i l i t i es  ( a d d i t i o n  t o  t h e  a i r  compressor b u i l d i n g  and 
a d d i t i o n  t o  the  hel ium compressor b u i l d i n g  i n  t h e  West Area) and s t o r a g e  
f a c i l i t i e s  ( l i q u i d  hydrogen and l i q u i d  oxygen s t o r a g e  t anks ,  and b o t t l e  
s t o r a g e  space f o r  h igh -p res su re ,  gaseous n i t r o g e n ,  gaseous hydrogen, and 
a i r )  t o  support: i nc reased  p res su re  and volume requ i r emen t s ;  new gaseous 
nivirogen ana. gaseous hydrogen r echa rge r s  ; l i q u i d  hydrogen p ip ing  s y s  t:ems ; 
new hydrogen peroxide s t o r a g e  f a c i l i t i e s ;  modified de ion ized  water s t o r a g e  
t a n k s ;  and new ..icluid oxygen t r a n s f e r  systems. The p r o j e c t  w i l l  a l s o  
inc lude  cont:rol. eclui.pment and a l e a k  d e t e c t i o n  system f o r  t h e  l i q u i d  
hydrogen and. gaseous hydrogen systems; area warning systems;  f i r e - f  i g h t i n g  
systems; a r e a  l.:1ghting; and the  necessary paving and road ex tens ions .  p! 
l o c a t i o n  p l a n  c):I t he  work covered by t h i s  p r o j e c t  i s  shown on the  fol lowing 
Page. 

JUSTIFICATICZ: 

The p r o j e c t  1.s r e q u i r e d  t o  provide f o r  t h e  expansion and modernizat ion 
o f  systems which a r e  r a p i d l y  becoming overloaded o r  o b s o l e t e  because of t h e  
inc reased  demands of e x i s t i n g  programs and t h e  i n t r o d u c t i o n  of new r e q u i r e -  
ments i n  suppor t  o f  t h e  Advanced Sa tu rn  program. 

The preseni: base u t i l i t y  systems which provide h igh-pressure  a i r ,  t igh- 
p re s su re  g a s ,  fue:l, l i q u i d  oxygen, and helium were designed and i n s t a l l e d  
i n  support  o f  t h e  J u p i t e r  and Redstone prograris. During t h e  p a s t  t n r e e  
y e a r s ,  p o r t i o n s  0;: t hese  systems have been u p g a d e d  and modified i n  s u p r o r t  
of t h e  S a t u r n  program. I n t r o d u c t i o n  of the Advanced S a t u r n  program 
imposes even gmater  demands on t h e s e  systems, demands which f a r  exceed 
ex is t ing  capac:L ty .  

Although n,3ny t e s t  f a c i l i t i e s  are being designed and c o n s t r u c t e d  wi th  
t h e i r  own st:orage and t r a n s f e r  systems t o  suppor t  t e s t  r u n s  a t  t h e s e  
lolcations,  no i n t e g r a t e d  system e x i s t s  f o r  p rov id ing  f o r  t h e  o v e r a l l  s t c r a g e ,  
compressing, arid t r a n s f e r r i n g  of gases  and p r o p e l l a n t s .  A t  p r e s e n t ,  moE t 
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MARSHALL SPACE FLlGHT CENTER 
FISCAL YEAR 1964 ESTIMATES 

EXPANSION AND MODERNIZATION OF THE HIGH PRESSURE GAS AND PROPELLANT SYSTEMS 
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of the e x i s t i n g  Z a c i l i t i e s  a r e  se rv i ced  by mobile equipment. The p rov i s ion  
of new compressor f a c i i i  t i e s ,  s t o r a g e  b a t t e r i e s ,  s t o r a g e  tanks ,  d i s t r i b u t i o n  
l i n e s  , s a f e t y  sy:;tems, and c o n t r o l  equipment i s  cons idered  e s s e n t i a l  i n  
suppor t  of c u r r e n t  programs. 

- cos'r ESTIMATI; : 

- - I  A. LAND ACQUISI'L'ION.. ....................................... 
B. SITE DEVELO.P%XT AND UTILITY INSTALLATIONS.. ............. $200,00c~ 

Clear ing  .and grubbing ( f o r  t h r e e  bu i ld ings ) .  . 
Electr  i c y  water and sewage connec t ions  

$130,000 

( f o r  t h r e e  bu i ld ings )  ...................... 70,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS.................. 265 , 000 

Addi t ion  t o  a i r  compressor b u i l d i n g  

Addit ion t o  gaseous n i t r o g e n  and hel ium 
(2,000 square f e e t  a t  $20 per  square  foo t ) .  40 , 000 

compressor b u i l d i n g  (5,000 square 
f e e t  a t  $20 per square f o o t )  ............... 100,000 

P rope l l an t  f a c i l i t y  maintenance b u i l d i n g  
(5,000 square f e e t  a t  $25 per  square  foo t ) .  125,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.......... 3,135,OOO 

Reloca t ion  of  e x i s t i n g  equipment.. ........... 
High- pressur  e gaseous n i t rogen ,  gaseous 
A i r  compressors .............................. 

hydrogen and a i r  s to rage  b o t t l e s . .  ......... 
Liquid hydrogen s t o r a g e  tanks. .  .............. 
Hydrogen peroxide drum s t o r a g e  f a c i l i t i e s . .  .. 
Liquid oxygen s t o r a g e  tanks. .  ................ 
High- p re s su re  gaseous n i t r o g e n  l i n e s .  ........ 
Fuel l . ines  ................................... 
Modifi.cat::Lon t o  de ionized  water  s t o r a g e  tanks 
Gaseous n:itrogen and gaseous hydrogen 

recharger:;. ................................ 
Con t r o 1 c!q u:i pme d t ............................ 
Liquid arid gaseous hydrogen l e a k  d e t e c t i o n  

system. ... ................................ 

25,000 
200,000 

1 , 080,000 
7 10 , 000 

60,000 
140,000 
252 , 000 

22,000 
21,000 

310,000 
100,000 

215,000 

E. DESIGN AND ZNGINEERING SERVICES. ......................... 400, 0CO 

T o t a l  e s t ima ted  cos t . .  ............................ $4,00OY0C~O .- - 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

EXPANSION OF COMPUTATION FACILITIES 

DESCRIPTION: 

This projecli proposes the construction of a 42,000- square-foot addit ion 
to the comput:ation division building to allow expansion of computation facil- 
ities at the Ma~:~~hdl Center. As indicated in the sketch on the followirig 
page, the two-story addition will be along the west end of the building 
extending each * o E  the wings approximately 60 feet with a new wing across 
the end approxirn,stely 40 feet wide and 316 feet long. The addition will be 
compatible with the existing structure of concrete frame and masonry b1oc.k. 
The addition wi:LL be air-conditioned and heated from a central heating pl ant. 
Raised floors aml additional air-conditioning capacity will be required ?or 
computers and other types of electronic equipment. The building will pro- 
vide space for approximately 90 office-type personnel. Site work will 
include construction of an additional parking area. Equipment to be pur- 
chased as part o f  this project includes data reduction and key punch equ:.p- 
ment . 
JUST IF ICAT 102: 

This project is required to permit consolidation of the Marshall Center's 
computation facilities and the expanded use of computers in the fields 0:: 
research, development, and administration. 

At present, in order to expand the computer operations, it has been 
necessary to move the automatic data processing center and the data reduction 
branch into leased areas and other buildings in the Marshall Center. This 
project will permit the consolidation of activities into one facility f o r  
more efficient operations. 
converted into office space. New requirements are being placed on the 
computation {center as research programs grow. Some of the new requiremenlis 
are as follows: 

Space vacated within the Marshall Center wilt be 

PERT program: Application of the program evaluation and reporting 
technique (PERT) is being emphasized and implemented in connection 
with the management of Marshall Center projects. 
grows, greater demands will be made for computer time which will 
impose a requirement for the expansion of computer peripheral 
equipment and for additional space for personnel involved in 
this program. The additional building space will permit this 
exp ans ion . 

As this program 

Integrated 9 t a  center: 
established in the computation division building for operation 
on a limited scale. 

A small integrated data center is being 

The data center to be provided will permit 
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es t ab l i shmen t  of a master t ape  l i b r a r y  f o r  compilat ion of a l l  
t ypes  'of i n fo rma t ion ,  of both a s c i e n t i f i c  and management 
na tu re .  This information w i l l  then be made r e a d i l y  a v a i l a b l e  
f o r  u se  i n  computers t o  o b t a i n  d a t a  upon which t o  base admin- 
i s t r a t i v e  and s c i e n t i f i c  d e c i s i o n s .  

The proposed f a c i l i t y  i s  a l s o  r e q u i r e d  t o  accommodate a d d i t i o n a l  cm-  
pu t ing  equipment needed f o r  real-time computation and f o r  high-speed r e  peti- 
t i v e  ope ra t ion  i n  r e sea rch  and development a c t i v i t i e s .  
be of t h e  d i g i t a l  t ype ,  and of hybr id  computer t ypes ,  as w e l l  as t h e  con- 
v e n t i o n a l  anaIcig computers. 
information can tie f e d  i n t o  t h e  ana log  computers f o r  t h e  purpose of making 
more a c c u r a t e  s imula t ions  of a c t u a l  b o o s t e r  v e h i c l e  f l i g h t s .  An analog can- 
p u t e r  t i e - i n  w i t h i  t h e  d i g i t a l  computers i s  a t  p r e s e n t  i n  t h e  s tudy s t age .  It  
i s  a n t i c i p a t e d  t h a t  t h i s  combination of equipment w i l l  permit  real-time simu- 
l a t i o n  of miss ions  wi th  a h igh  degree of accuracy. By 1964, r e l i a b l e  l i n k s  
between t h e s e  types of computers should permit t h e  i n t e r c o n n e c t i o n  of t h e  
systems. 

This  equipment a i l  1 

Plans are being formulated whereby d a t a  r e d u c t i o n  

COST ESTIMATE : 

--- A. LAND ACQUISITION. ........................................... 
B. SITE DEVE1I)PMENT AND UTILITY INSTALLATIONS.................. $1 45,000 

Clea r ing  and e r o s i o n  c o n t r o l . ,  ................. $60,000 
E l e c t r i c i a l ,  water, and sewer connect ions and 

60,000 expans.ioiis. .................................. 
Parking area (6,250 square y a r d s  a t  $4.00 p e r  

square ya rd ) .  ................................ 25,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS..................... 1,O50,000 

Building (42,000 square f e e t  a t  $25.00 p e r  
square f o o t ) .  ................................ 1,050,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT S Y S T E m . . . . . . . . . . . . .  ! )25 ,000  

Data p rocess ing  equipment.. .................... 675,000 
Data r e d u c t i o n  equipment.....,................. 225,000 
Of f i ce  f u r n i t u r e  and equipment.. ............... 25,000 

E:. DESIGN AND ENGINEERING SERVICES............................. ,- 195,000 

T o t a l  e s t ima ted  cos t . .  ............................. .$$315.ooo 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

EXTENSION TO THE LOAD TEST ANNEX 

DESCRIPTION : 

This  project .  proposes t h e  c o n s t r u c t i o n  of a 44,000 square  f o o t  ex- 
t ens ion  t o  the e a s t  end of t he  load  tes t  annex t o  provide expanded f a c i l i -  
t i e s  f o r  s t r u c t u r a l  t e s t i n g .  

The f loor-  a r e a  w i l l  be approximately 200 f e e t  by 220 f e e t  and the  hig'n 
bay area w i . 1 1  have a c learance  under  t h e  c rane  hooks of approximately 80 
f e e t  and an o v e r a l l  bu i ld ing  he igh t  of approximately 100 f e e t .  Construc- 
t i o n  w i l l  matc:h t h e  e x i s t i n g  b u i l d i n g  wi th  a s t ee l  frame and corrugated 
cement a sbes tos  s i d i n g  i n  t h e  h igh  bay areas, and masonry wal l s  on tihe 
l e a n - t o  on t h e  no r th  s i d e .  The f l o o r  w i l l  be of r e i n f o r c e d  c o n c r e t e ,  and 
w i l l  con ta in  s n e c i a l  h igh- force  loading p o i n t s .  Ducts f o r  power d i s t r i  - 
bu t ion  and in s t rumen ta t ion  l i n e s  w i l l  be i n s t a l l e d  i n  t h e  f l o o r .  Two 
20-ton br idge  zranes w i l l  be used t o  l o c a t e  and move t e s t  specimens.  
Sketches of t h ?  (extension a r e  shown on t h e  fo l lowing  page. 

The major i t e m s  of equipment r equ i r ed  f o r  t h e  proposed f a c i l i t y  a r e :  

(a) A 2,000,000-pound t e s t i n g  machine, 30 f e e t  h i g h ,  wi th  an 
opening of 1 0  t o  15 f e e t  between t h e  u p r i g h t s  t o  a l low 
t e s t i n g  of s t r u c t u r a l  components under loads  provided wi th  
,a c o n t r o l l e d  hydrau l i c  system u t i l i z i n g  hydrau l i c  c y l i n d e r s ,  
load ma in ta ine r s ,  and load  measuring equipment. 

(b)  .A 100,000-pound f o r c e  v i b r a t i o n  system wi th  a frequency range 
up t o  100 cyc le s  pe r  second t o  a l low t h e  t e s t i n g  of hardware 
invcllved wi th  low -frequency h igh  -"g" loads encountered i n  
f l i g , h t  and s t a t i c  t e s t i n g .  

( c )  A lc lad .  b a l l a s t  system f o r  determining t h e  e f f e c t  of f l i g h t  
cu t - , o f f  loads  on the v e h i c l e  s t r u c t u r e .  It w i l l  c o n s i s t  of 
a modified lead-shot  system (or  equ iva len t )  t h a t  w i l l  impose 
the: expected i n e r t i a l  loads on the  v e h i c l e  s t r u c t u r e ,  and 
thereby determine the  areas of c r i t i c a l  and marginal  des ign .  

The faci:.it:y w i l l  a l low t e s t s  t o  be conducted on s t r u c t u r a l  compon- 
e n t s  involvirq; loads up t o  2,000,000 pounds; hea t  tests on l a r g e  s t r u c -  
t u r e s ;  h o r i z o n t a l  load tes ts  on l a r g e  s t r u c t u r e s  r e q u i r i n g  loads up t o  
5,000,000 pounds by use  of load  c e l l s ;  and t h e  v i b r a t i o n  t e s t i n g  o f  
is t ruc t u r a  1. s c x  t ions  . 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1964 ESTIMATES 
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JUSTIFICATION : - 
To de tennine  t h e  des ign  parameters  which are  governed i n  f l i g h t  bjr 

v i b r a t o r y ,  s h ' x k ,  compressive,  t e n s i l e ,  t o r s i o n  and bending l o a d s ,  i t  1,s 

necessary  t o  analyze a l l  t h e  v a r i e d  a p p l i c a t i o n s  of loading  which a r e  tm- 
countered.  T n e o r e t i c a l  a n a l y s i s  has  n o t  been a b l e  t o  supp lan t  t h e  valite 
o f  experimental  a n a l y s i s .  It has become necessa ry ,  t h e r e f o r e ,  t o  c r e a t e  
more adequ.ate and r e a l i s t i c  tes t  loading  cond i t ions  as a p r e r e q u i s i t e  of 
sound des ign .  

With t h e  advent  of l a r g e r  and more complicated v e h i c l e s ,  such as :he 
Advanced S a t u r n ,  t h e  complexity of s t r u c t u r a l  t e s t i n g  a l s o  has  become a i  

s e r i o u s  problem. Ex i s t ing  f a c i l i t i e s  and equipment were n o t  designed Eor 
t.he magnitude and complex n a t u r e  of a system of t h i s  type .  Also ,  t h e  
c:oncept of the  c l u s t e r e d  boos te r  c o n f i g u r a t i o n  does no t  a l low t h e  desi,:nel- 
t:o r e f e r  t o  experimental  d a t a  a v a i l a b l e  from o t h e r  f l i g h t  v e h i c l e s .  T ie  
proposed f a c i l i t y  w i l l  provide t h e  Marshal l  Center  w i t h  a recognized 
c a p a b i l i t y  t o  perform requ i r ed  exper imenta l  i n v e s t i g a t i o n s  and a n a l y s i s  
on t h e  Advanced Sa tu rn  and l a r g e r  v e h i c l e  s t r u c t u r e s .  

The maxinum s i z e  machine f o r  t e n s i l e  o r  compressive t e s t i n g  of con- 
ponents p r e s e n t l y  a v a i l a b l e  a t  the  Marshal l  Center  i s  a 200,000-pound 
t e s t i n g  machine. Occasions have a r i s e n  i n  t h e  p a s t  y e a r  r e q u i r i n g  capabi  L -  
iity i n  the  300,000 and 400,000 pound class.  These requirements  w i l l  con- 
t i n u e  t o  r i s e  tcb t h e  1,000,000 t o  2,000,000 pound class  w i t h  t h e  .idvent oE 
t h e  1,500,000 pound t h r u s t  rocke t  engine.  The advantage of t h e  t e s t i n g  
machine i s  t h a t  highlyaccurate loads  can be  a p p l i e d  t o  t h e  specimen q u i c k l y ,  
e a s i l y ,  and r e p e t i t i v e l y .  P r e s e n t l y  a "home made" t e s t i n g  machine,  which 
inco rpora t e s  s p e c i a l l y  designed hydrau l i c  c y l i n d e r s ,  i s  used.  Many d i f f i -  
c u l t i e s  are  involved s i n c e  loads  vary  due t o  phys i ca l  t o l e r a n c e s  and t o  
p r e s s u r e  vari.ati.ons. I n  o r d e r  t o  run t e s t s  p rope r ly ,  t h e  va r ious  c:ylinders 
and a s s o c i a t e d  p r e s s u r e  system must be  c a l i b r a t e d  between tes ts .  
c r e a t e s  a lo s s  of t es t  t i m e  and p o s s i b l e  v a r i a t i o n s  i n  loads  from tes t  t o  
tes t .  

This  

A t  p r e s e n t ,  no equipment o r  f a c i l i t y  i s  a v a i l a b l e  t o  determine tl-e re -  
sponse of s t i : i~ctures  and component p a r t s  a t  low f r equenc ie s  and h igh  ' g "  
loads  i n  t h e  d i r e c t i o n  p a r a l l e l  t o  t h e  l o n g i t u d i n a l  a x i s  of t h e  v e h i c l e .  
Individual1 components a re  s u b j e c t e d  t o  v i b r a t i o n  tests.  However, wher an 
assembly is made, t h e r e  i s  no c o r r e l a t i o n  of t h e  response of  t h e  ind i \ , i dua l  
component t o  it:; response i n  the  assembly. V i b r a t i o n  systems are  a v a i l a b l e  
with only a maximum frequency of 30 cyc le s  pe r  second. The proposed system 
w i l l  a l l ow t h e  t e s t i n g  of t h e  l a r g e r  and h e a v i e r  components a t  an extcnded 
range and we:ight c a p a b i l i t y .  

The s t r u c t u r a l  tes t  schedule  shows t h a t  t h e  t e s t i n g  requirements  on 
Sa tu rn  s t r u c t u r a l  components reach  a peak i n  t h e  l a t t e r  p a r t  of t h e  cti lendar 
yea r  1964. This  schedule  cannot  be  f u l f i l l e d  w i t h  e x i s t i n g  f a c i l i t i e s ; .  



Through t h e  use  of f i s c a l  y e a r  1963 advanced des ign  funds ,  t h i s  projecl:  
can be completed by December 1964, and thereby provide adequate  t e s t in l :  
f a c i l i t i e s  f o r  main ta in ing  necessary  t e s t i n g  schedules .  

One of t h e  major miss ions  of t h e  Marshal l  Center  i s  the  t e c h n i c a l  
management of i n d u s t r i a l  c o n t r a c t o r s  i n  t h e  development of launch and :;pace 
v e h i c l e s .  I n  ca r ry ing  ou t  t h i s  mi s s ion ,  t h e  c e n t e r  must be a b l e  t o  q u d i l i y ,  
by t e s t ,  any cont rac tor -developed  s t r u c t u r e  which may be chosen, i n  ortier 
t:o accep t  r e s F o n s i b i l i t y  f o r  adequate  and r e l i a b l e  performance of t h e  con- 
t rac tor -developed  v e h i c l e s .  I t  is  a l s o  e s s e n t i a l  t h a t  t h e  Marshal l  C e i t e r  
have adequate experimental  s t r u c t u r a l  development f a c i l i t i e s ,  t o  r ema i i  
a b r e a s t  of the, s t a t e - o f - t h e - a r t ,  t o  e x e r c i s e  proper t e c h n i c a l  c o n t r o l  D f  
con t rac to r  developments, and t o  be a b l e  t o  make t e c h n i c a l l y  sound e v a l i a -  
tionsof p r o p c ~ ~ a l s  from p rospec t ive  i n d u s t r i a l  c o n t r a c t o r s .  

The proFmed f a c i l i t y  w i l l  s e r v e  two purposes.  It w i l l  provide e K -  

panded s t r u c t u r a l  t e s t i n g  c a p a b i l i t i e s ,  and i t  w i l l  permit  expansion of 
t h e  experimeni:al. mechanics area. Upon completion of t h e  ex tens ion  t o  t h e  
load  tes t  annex:, a t o t a l  of 14,400 squa re  f e e t  of f l o o r  space w i l l  be 
vacated i n  the experimental  s t r u c t u r e s  and mechanics l abora to ry  when t he  
experiment.al s t r u c t u r e s  s e c t i o n  moves i n t o  t h e i r  new bu i ld ing .  This  w i l l  
permit  t h e  experimental  mechanics s e c t i o n  t o  expand i n t o  t h e  vaca ted  a r e a  
i n  t h e  experimental  s t r u c t u r e s  and mechanics l abora to ry .  This  s e c t i o n  
has  t h e  r e s p o n s i b i l i t y  f o r  work on h e a t  management s t u d i e s ,  a u x i l i a r y  
propuls ion  sy:;tems, a p p l i e d  r e sea rch  i n  f l u i d  f low,  automatic  check-out 
systems,  e leni i~nts  f o r  cryogenic  a p p l i c a t i o n ,  ze ro  leakage s t u d i e s ,  and 
o t h e r  suppor t ing  p r o j e c t s .  
c u r t a i l e d  as a r e s u l t  of i n s u f f i c i e n t  phys i ca l  space.  

A t  t h e  p r e s e n t  t i m e  t h e s e  e f f o r t s  are s e r i o u s l y  

COST ESTIMATE : 

A. LAND ACQ1JLS:LTION.. ................................ -i - 
B. SITE 1)EVELO:PMENT AND UTILITY INSTALLATIONS........ $97 , 000 

Excavation ........................... $12,000 

Ut i l i t i e s  ex tens ions . , . , . . . . . . . . . . .  .. 47,000 

Access m a d s  and parking a rea . , . . . . . .  8 , 000 
1,500 KVA subs t a t ion . . . . . . . . . . , . . . . . .  30,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS ........... 1,474,000 

Building (44,000 square  f e e t  a t  $31.90 

Relocate  s p e c i a l  power supply t o  
pe r  square  f o o t )  ................... 1,404,000 

accommodate e l e v a t e d  temperature  
t e s t i n g .  ........................... 70,000 
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D. EQUIPPLENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.. . . . . . . , $ I, 7 20,000 

2 ,  OCIO, 000-pound u n i v e r s a l  h y d r a u l i c  
t e s t i n g  machine.. ...................... $500,000 

50, C100-pound u n i v e r s a l  h y d r a u l i c  
t e s t i n g  machine . . . . . . . . . , . . . . . . . . . . , . . . . . .  20,000 

TWO 20-ton b r idge  c ranes . . . . . . , . . . . . . . . . . . . .  180,000 
Loac. b a l l a s t  system ......................... 360,000 
High f o r c e ,  l o w  frequency v i b r a t i o n  system..  150,000 
Sigr.al  c i r c u i t s  and c o n t r o l  hardware. . . . . . . .  320,000 
D i g i t a l  d a t a  a c q u i s i t i o n  systems. . . . . . . . . . . .  190,000 

355 000 E.  DESIG6 AND ENGINEERING SEKVICES................... ...... -2- 

T o t a l  e s t ima ted  cost . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 656  000 A2- 
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MARSHALL SPACE J?LIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

--- EXTENSION TO THE PROPULSION AND VEHICLE ENGINEERING LABORATORY 

DESCRIPTION: 

This  p r o j e c t  proposes the  c o n s t r u c t i o n  of an e x t e n s i o n  t o  the  e a s t  end 
of t he  p re sen t  l a b o r a t o r y  b u i l d i n g  wi th  c a f e t e r i a  f a c i l i t i e s  a t t a c h e d  as a 
one-story s t ruc: ture  on t h e  south s i d e  of t h e  extension.  The b u i l d i n g  con- 
s t r u c t i o n  wi3.1 be s tee l  frame wi th  c u r t a i n  wal l s  t o  match the  e x i s t i n g  f ive 
s t o r y  b u i l d i n g ,  with a small basement, and a penthouse f o r  u t i l i t i e s .  The 
b u i l d i n g  w i l l .  be approximately 180 f e e t  long and 70 f e e t  wide. The a t t ached  
c a f e t e r i a  w i  1.1 have a s e a t i n g  c a p a c i t y  f o r  approximately 300 persons t o  
s e rve  persortriel. i n  t he  area.  The b u i l d i n g  w i l l  be a i r - c o n d i t i o n e d  and w i l l  
be heated from a c e n t r a l  s t e a m  p l an t .  S i t e  work w i l l  i nc lude  a 250-car 
parking l o t  add i t ion .  A ske tch  of t he  proposed ex tens ion  i s  shown on  the 
f o 1 lowing, page. 

JUSTIFICATICS!: 

The primary need f o r  t h i s  e x t e n s i o n  i s  t o  provide adequate working 
space f o r  t he  e f f i c i e n t  development, s y n t h e s i z i n g ,  and coord ina t ion  of  
s c i e n t i f i . c ,  eng inee r ing  and management d a t a  i n  support  of NASA a c t i v i t i e s  
a t  t he  Marshall  Center. The b u i l d i n g  w i l l  be used by the  Propuls ion and 
Vehicle Ehgineering Div i s ion  t o  perform i t s  assigned r e s e a r c h  and develop- 
ment mission:; i n  the  f i e l d s  of s t r u c t u r e s ,  mechanics, p ropu l s ion ,  chemistry,  
and material.:; a s  r e l a t e d  t o  launch and space v e h i c l e s .  A t  t he  p r e s e n t  t ime, 
over 600 people assigned t o  t h i s  d i v i s i o n  are l o c a t e d  i n  l ea sed  space i n  
HuntsvilLe, Alabama, 12 mi l e s  away from the  Marshall  Center. Th i s  cslndition 
p r e s e n t s  numerous problems i n  coord ina t ing  the  des ign  e f f o r t  because of the 
d i s p e r s i o n  oE personnel ,  and should be a l l e v i a t e d  as r a p i d l y  as poss ib l e .  

The r a p i d  expansion of t h e  Marshal l  Center s i n c e  i t s  e s t ab l i shmen t  i n  
J u l y  1960 h a s  had tremendous i m p a c t  i n  many areas. To m e e t  t he  program 
r e s p o n s i b i l ~  Lies a s s igned ,  t he  Center has  inc reased  i t s  working; force bv 
20 t o  40 pel: can t  each y e a r  i n  support  of t he  Saturn,  Advanced Sa tu rn ,  and 
o t h e r  t echn ica  1 programs. A s  t h e  personnel  complement i n c r e a s e s ,  a d d i t i o n a l  
f a c i l i t i e s  and equipment r e q u i r e d  f o r  t h e  economical and e f f i c i e n t  e r e c u t i o n  
of  t he  work must  be provided. O f  c r i t i c a l  concern i s  the  need f o r  o f f i c e  
and engineer ing space a t  t he  Cen'ter t o  improve t h e  flow and c o r r e l a t i o n  of 
s c i e n t i f i c  ;and management da t a .  

The proposed f a c i l i t y  w i l l  house approximately 400 people and w i l l  pro- 
v i d e  f o r  b e t t e r  c o n s o l i d a t i o n  of t h e  P ropu l s ion  and Vehicle Engineering 
Div i s ion  staEf. .  
Center w i th  work being done i n  t h e  l ea sed  areas which are 12 miles away, 
necess i t a t e i s  a c o n s t a n t  f low of manpower between t h e  two loca t ions .  

Proper c o o r d i n a t i o n  o f  t h e  work be ing  accomplished at  t h e  
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Relocation oE elements of the s ta f f  from leased areas to  the Center w i l l  
resul t  i n  a morle e f fect ive  u t i l i za t ion  of manpower and an increase i n  
productive man-hours of work. 

COST ESTIMATE: 

- - -  A. LAND ACQUISITION ........................................ 
$ 1 7 O , O O O  B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS ............ 

Excavat ion and grading.  ................ $25,000 
Drainage ............................... 10,000 
Landscaping and sodding ................ 4,000 
Side walks. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 
E l e c t r i c a l  s u b s t a t i o n  and d i s t r i b u t i o n  

l ines . . . . . . . .  ........................ 40,000 
Other u t i l i t i e s  ex tens ions . . . . . . . . . . . . .  50,000 
Parking l o t  (8,000 square  y a r d s  a t  

40,000 $5.00 p e r  square  yard) ............... 
1,470,000 C. FACILITY CONSTRUCTION AND MODIFICATIONS................. 

Bui1din.g (70,000 square  f e e t  a t  
$21.00 per  square  foot) 1,470,000 .............. 

D. EQUIPMENI', INSTRUMENTATION, AND SUPPORT SYSTEMS......... 100,000 

O f f i c e  fu . rni ture . .  ..................... 20,000 
C a f e t e r i a  food-serv ic ing  equipment.. ... 80,000 

16,3,000 E. DESIGN AND ENGINEERING SERVICES......................... - 
T o t a l  e s t i m a t e d  c o s t . . . . . . . . . .  S1,90!),000 -- 
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HANGER FOR VEHICLE COMPONENTS 

DESCRIPTICN : 

This  pro-ject  p rovides  f o r  des ign  and c o n s t r u c t i o n  of an i n d u s t r i a l -  
type bu i ld ing  two hundred and f i f t y  f e e t  long by two hundred f e e t  wide. 
bu i ld ing  w i l l  be s t e e l  frame c o n s t r u c t i o n  us ing  i n s u l a t e d  m e t a l  s i d ing ,  a 
bui ld-up roof: ,  and concre te  f l o o r s .  The bu i ld ing  w i l l  have two c lear -span  
a r e a s  each two hundred and f i f t y  f e e t  long by one hundred f e e t  wide. Fou:t 
e l e c t r i c a l  ly-.operated hanger- type doors ,  each seventy f e e t  h igh  and e i g h t y  
f e e t  wide,  wiL.1 be i n s t a l l e d  t o  provide openings a t  both ends of t h e  c l e a r -  
span areas, .  fi ske tch  of t he  hanger i s  shown on the  fo l lowing  page. 

‘rhe 

Four br idge  c ranes  w i l l  be i n s t a l l e d ,  two i n  each bay. Each crane 
w i l l  be eq,uippecl w i th  two f i f t e e n - t o n  h o i s t s ,  and br idge  c l ea rance  w i l l  be 
seventy f e e t .  A personnel  e l e v a t o r  w i l l  be provided f o r  crane ope ra to r s .  
Heating w i l l  be provided by u n i t  type  h e a t e r s .  

.JUSTIFICATION : -- 

This  fac:i.lj.ty i s  r equ i r ed  t o  provide an area f o r  r e c e i v i n g ,  checking,  
imd prepar  in@, l a r g e  components f o r  Advanced Sa turn  S-IC s t ages .  

A s  t h e  klarshal l  Center p rogres ses  i n  t h e  f i e l d  of launch v e h i c l e  
development, t h e  volume of con t r ac to r - fu rn i shed  components w i l l  cont inue  
t o  increase .  This  w i l l  tend t o  complicate  handl ing ope ra t ions ,  such a s  
unpacking, c l ean ing ,  and checking. Handling of l a r g e  bulkheads,  f u e l  and 
ox id ize r  tank::, s k i n s ,  c y l i n d e r s ,  and o the r  components of t h i s  s i z e  can 
only be accorriplished i n  a high bay c lear -span  area. F a c i l i t i e s  t o  accommo- 
d a t e  these  ope ra t ions  a r e  no t  p r e s e n t l y  ava i l ab le .  

The hand 1.ing problem i s  p a r t i c u l a r l y  acute  i n  r e l a t i o n  t o  t h e  p rov i s ion  
of holding space pending t h e  a r r i v a l  of a l l  components f o r  a given 
assembly. FOI. i n s t ance  , matching and a s soc ia t ed  components a r e  u s u a l l y  
suppl ied  by s e p a r a t e  c o n t r a c t o r s  and a r r i v e  a t  d i f f e r e n t  i n t e r v a l s .  
s i t u a t i o n  i s  acc:entuated by p a r t i a l  shipments from i n d i v i d u a l  c o n t r a c t o r s .  
It i s  no t  p o s s i b l e  t o  c o n t r o l  d e l i v e r y  d a t e s  of i t e m s  beyond a per iod 
ranging from 30 t o  45 days. 

T h i s  

Exis t ing  space cannot be used because a l l  areas i n  t h e  e x i s t i n g  shop 
bu i ld ings  a r e  used f o r  f a b r i c a t i o n  and assembly opera t ions .  It i s  i m p o s s i -  
b l e  t o  move components i n t o  t h e s e  b u i l d i n g s  before  commencing a c t u a l  
process ing  opera t ions .  It i s  a l s o  poor economic p r a c t i c e  t o  expo.;f: t he  
c o s t l y  i tems made w i t h i n  c l o s e  t o l e r a n c e s  t o  outdoor s torage .  Damage 
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r e s u l t i n g  from inadequate  p r o t e c t i o n  can r ende r  the items u s e l e s s  o r  necess i -  
t a t e  expensive! arid time-consuming r e p a i r s .  Problems a l r e a d y  ex i s t  i n  t h e  tern- 
porary  holdling arid s t o r i n g  of components f o r  t h e  Sa turn  v e h i c l e s .  
w i l l  be compounded wi th  t h e  phase- in  of t h e  Advanced Sa turn  program. 

The problems 

Bulky and weighty components p re sen t  many handl ing problems. 
p r a c t i c a l  t o  handle  t h e  small  i tems wi th  o rd ina ry  boom cranes.  Bridge cranes 
wi-th s u f f i c i e n t  c a p a c i t y  and c learance  m u s t  be a v a i l a b l e  f o r  unloading,  
pos i t i on ing  and loading components. The s i z e  of the components i s  no t  
t h e  only f a c t c r  which determines t h e  r equ i r ed  c rane  br idge  c l ea rance .  T t  
i s  necessary  t o  load components on t r a n s p o r t s  equipped wi th  s p e c i a l  suppor t  
frames when they a r e  moved t o  o the r  bu i ld ings .  
enough t o  c l e a r  t he  support  framework as w e l l  as t h e  components when t rsns . .  
p o r t s  a r e  bein@ loaded and unloaded. Other components must be pos j t i onzd  
f o r  v e r t i c a l  assembly. 

I t  i s  no t  

The b r idge  must be h igh  

Extensive h igh  bay c lear -span  a r e a s  are necessary  f o r  holding matc l i ng  
components u n t i l  a l l  e lements  a r e  d e l i v e r e d  and are ready f o r  f a b r j c a t i m  
ox assembly. Space must be provided t o  accommodate in -p rocess  componen:~ 
between shops. For in s t ance ,  a s  components are welded, t hey  may have t i  
be he ld  u n t i l  t he  next  sequence of a p a r t i c u l a r  ope ra t ion  i s  ready. Pre-  
l iminary  forming of components such a s  bulkhead go res  might be accomp1i;hed 
by machine and f i n i s h e d  by explos ive  forming, t hus  r e q u i r i n g  a s top-over  
i n  holding a r e a s  between processes .  Components leav ing  t h e  s t r u c t u r a l  
f a b r i c a t i o n  shcp w i l l  i n  many cases  be he ld  over from a few hours  t o  se-ieral 
days enroute  t c  f i n a l  assembly. It i s  no t  p o s s i b l e  t o  hold components .n 
shop areas because of t h e  congest ion c rea t ed  by t h e  huge f a b r i c a t i o n  and 
assembly f i x t u r e s .  I n  add i t ion  t o  the  l a r g e  amount of f l o o r  space requ-recl 
fclr ho ld ing  ope ra t ions ,  s u f f i c i e n t  square footage  must be a v a i l a b l e  f o r  
p o s i t i o n i n g ,  loading ,  unloading,  and checking. 

No f a c i l i t y  i s  a v a i l a b l e  t o  f u l f i l l  t h e s e  a n t i c i p a t e d  requi rements .  
Ex i s t ing  warehouses i n  areas ad jo in ing  t h e  Marshal l  Center ,  c o n t r o l l e d  11y 
t h e  Army, a r e  not equipped wi th  overhead c ranes ,  do no t  have ample overhead 
c l ea rance ,  .and have inadequate  door openings t o  meet c u r r e n t  requiremen1:s. 

COST ESTIMA'L'E : - 

B, SITE DEVELCIPPENT AND UTILITY INSTALLATIONS........o.. 

Clea r ing  and grubbing...................... $10,000 
Parking area.............................*. 30,000 
E l e c t r i c ,  water, sewer, compressed a i r  

and steam. connections.................... 110,000 

$150,300 

C. FACILITY CONSTRUCTION AND MODIFICATIONS.............. 2,350,1100 
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Building (50,000 square  f e e t  a t  $33.20 

Bridge c ranes  ( 4  each, 30-ton capaci ty) . , , . .  400,000 
Elec t r i c -ope ra t ed  doors  ( 4  each, 70 f e e t  

p e r  square  foo t )  ......................... .$I, 660,000 

by 80 fee t ) .  .............................. 270,000 
Elev8ator  (2 each) ........................... 20,000 

Do EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. . . < #  50,000 

Work p la t fo rms  and equipment............... 50,000 

E. DESIGN AND ENGINEERING SERVICES.Oo..~OOOOO~~~..~~.~o.o - i 50.000 

00,000 T o t a l  es t imated  cost........ 
-I_- 
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HAZARDOUS OP ERATTONS LABORATORY 

DESCRIPTION : - 
A f a c i l i t y  i s  r equ i r ed  t o  perform environmental  and f u n c t i c n a l  

t e s t s  and c a l i b r a t i o n s  which, because of t h e i r  hazardous n a t u r e  and 
t h e  s i z e  of t h e  equipment, cannot be accommodated i n  e x i s t i n g  f a c i 1 i t : e s .  
The proposed l a b o r a t o r y  w i l l  c o n s i s t  of a bu i ld ing  approximately 88 f e e t  
long by 72 f e e t  wide, p rovid ing  approximately 6,400 squa re  f e e t  of lallora- 
t o r y  space and t e s t  cells .  The l a b o r a t o r y  space  (approximately 3,500 
square  f e e t  of t h e  a r e a )  w i l l  be of conc re t e  block c o n s t r u c t i o n  wi th  
s p e c i a l  a i r - c o n d i t i o n i n g  equipment provid ing  approximately 20 a i r  changes 
per  hour. The l a b o r a t o r y  a r e a  w i l l  be subdivided i n t o  s e p a r a t e  t e s t  
p r e p a r a t i o n  rooms. Tes t  c e l l s  ad jo in ing  t h e  l a b o r a t o r y  w i l l  be cons t ruc t ed  
of r e in fo rced  conc re t e  wa l l s  up t o  18 inches  t h i c k ,  Most of  t h e  t e s t  
c e l l s  w i l l  be approximately 12 f e e t  wide and 16 f e e t  long. 

I n  a d d i t i o n ,  t h e  p r o j e c t  i nc ludes  t h e  r e l o c a t i o n  of an e x i s t i n g  f low 
c a l i b r a t i o n  s tand from t h e  experimental  mechanics and s t r u c t u r e s  builciing 
t o  t h e  hazardous ope ra t ions  l abora to ry .  The r e l o c a t i o n  is r equ i r ed  t o  
permit  exlpanded ope ra t ions  i n  t h e  experimental  mechanics and s t ruc tu re !  
bu i ld ing .  The u s e  of t h e  f low c a l i b r a t i o n  s t and  w i l l  be i n t e g r a t e d  wi th  
o t h e r  0pe:rations i n  t h e  hazardous o p e r a t i o n s  l abora to ry .  

New c ryogenic  equipment being provided f o r  t h i s  f a c i l i t y  includes 
a " C r y O S t i a t , "  a dev ice  f o r  conver t ing  hydrogen from a gaseous t o  a 
l i q u i d  s t inte;  a 50-gal lon s t o r a g e  t ank ;  a cryogenic  work bench; s tandard  
l abora to ry  benches ;  and dewar c o n t a i n e r s .  

A s k e t c h  O E  t h e  l a b o r a t o r y  is  shown on t h e  fo l lowing  page. 

JUSTIFICATION: -- 
The proposed f a c i l i t y  i s  r equ i r ed  t o  permit  expanded t e s t i n g  and 

c a l i b r a t i o n  o f  ins t rumenta t ion  components of  t h e  Advanced Sa tu rn  v e h i c l e  
and o t h e r  t e c h n i c a l  programs, A s a f e t y  survey i n d i c a t e d  t h a t ,  due t o  t h e  
varying d e g r m s  of hazards  involved ,  t h e  o p e r a t i o n s  should be performed i n  
a s e p a r a t e  1aSo.tatory b u i l d i n g .  
f a c i l i t i e s  t o  be housed w i t h i n  t h e  proposed b u i l d i n g  inc lude :  

Some of t h e s e  hazardous ope ra t ions  a rd  

(a )  Ca:libiration and t e s t i n g  of high p r e s s u r e  (350 t o  
10!,1300 pounds per  square  inch )  va lves  and gages.  

(b) T i m  response s t u d i e s  of  p r e s s u r e  gages,  tub ing ,  and 
/ 

systerns. These ope ra t ions  r e s u l t  i n  sudden, loud, and 
ala.rm:ing no i ses  caused by b u r s t i n g  diaphrams. 
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(c) Functional test and calibration of pressure trans- 
ducers, and continuous and discrete liquid level probes 
in RP-1 type fuels and liquid oxygen. These probes are 
,a vital part of the instrumentation system on all the 
:Saturn vehicles in the research and development stage. 

(d) Liquid nitrogen calibration facility: This unit has 
been designed for the calibration of resistance thermom- 
eters used to measure liquid oxygen temperatures on the 
Saturn vehicle. Liquid nitrogen is used for the genera- 
tion of cryogenic temperatures in lieu of liquid oxygen 
because of the danger to personnel and facilities that 
could result from an explosion of gaseous oxygen. The 
use of nitrogen does not completely remove all of the 
danger to personnel but it does eliminate the possibility 
of z.n explosion. The danger to personnel from this facility 
occurs when nitrogen gas concentrated in the air is being 
inhaled. It is possible that suffocation could result if 
suf1'ic:ient quantities of gas were present. This danger can 
be eliminated by providing a well-ventilaged area for this 
operation. The unit itself measures 2% feet wide, 7 feet 
long, and 6 feet high. Additional floor space is needed 
for the storage of dewars, test records, and auxiliary 
equl j. pmen t . 

(e) Liqtiicl hydrogen facility: This facility will be used for 
precision temperature control suitable for calibration of 
cryogenic temperature measuring probes in the 10 to 30 degree 
KeI.vin range under various flow conditions. A separate 
cel.:l will be necessary for this purpose. Enough floor 
space adjacent to the cell is required to accommodate the 
equipment necessary for the precise control of the hydrogen 
teniperature and the data recording equipment. 

( f )  Rac1:ioactive material calibration room: For future work, an 
area for the calibration of nuclear measuring devices is 
recpired. This room will be lead-shielded t o  protect 
per:;onnel from the hazard of radiation. 

(g) Hi{;'a-itemperature facility : The present and future scope of 
wox'k includes the testing and calibration of temperature 
measuring devices up to 5400'F. The methods of generating 
this temperature present various types of hazards. If an 
oxy-actylene torch is used, there is a possibility of an 
explosion due to leakages in the system. In other systems, 
such .as calorimeter calibration, extremely high current is 
required for the power source necessary to generate the higli- 
heat fluxes expected on the Saturn S-I and S-IC stages. 
High pressures (3500-pounds per square inch) are often re- 
quired for the evaluation of gage seals. It is expected 
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t h a t  i t  w i l l  be necessary t o  go t o  6000 pounds p e r  
squa re  i n c h  i n  t h e  near  f u t u r e ,  

Most olf t h e  equipment r equ i r ed  f o r  t h e  proposed f a c i l i t i e s  desc r ibed  i3bove 
i:; a v a i l a b l e  a.1: t h e  Center.  

COST ESTIMATE: 

. - - -  A. LAND ACQUISITION ......................................... 
B,. SITE DEVELC~WLENT ANI UTILITY INSTALLATIONS.. ............. $29,300 

Grading arid d r a i n a g e , .  ...................... $9,000 
E l e c t r i c ,  wa te r ,  and sewer connections. .  .... 20,000 

C.. FACILITY CONSTRUCTION AND MODIFICATIONS.. ................ 256,000 

Bui1.ding (6,400 square f e e t  a t  $30.00 

Special. h e a t i n g ,  v e n t i l a t i n g ,  and air- 
per squa re  f o o t ) .  ......................... 192,000 

cond i t ion ing  equipment, ................... 64,000 

D EQUIPMENT .. INSTRUMENTATION, AND SUPPORT SYSTEMS. ......... 170,000 . 
Relocate  f low c a l i b r a t i o n  s t and . .  ........... 50,000 
Cryogenic equipment.. ....................... 120,000 

$500: OOCj Total e s t ima ted  cos t . . . . . . . . .  --- --- 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

MODERNIZATION (OF INSTRUMENTATION AND CONTROL SYSTEMS IN THE EAST AREA 

DESCRIPTION: - 
This project covers the procurement and installation of urgently needed 

replacement and modernized equipment in the blockhouse serving the East Test 
Area. Specifically, the following equipment will be installed: two analog- 
to-digital data acquisition systems; signal conditioning and calibration 
equipment; data recording devices; signal transmission and distribution sys- 
tems; automatic checkout equipment; and test control equipment. The project 
includes all wsork necessary to completely integrate the new equipment with 
existing systems as well as complete checkout of all new equipment. The 1c'- 
cation of the work is indicated in the sketch on the following page. 

- JUSTIFICATION: 
Much of the basic instrumentation and control equipment in the exist- 

ing blockhouse servicing the East Test Area is outdated and will not 
support present day test requirements. The blockhouse services the 
Advanced Saturn dynamic test stand, the static test stands for the Saturn 
and for Advanced Saturn, the power plant test stand for the H-1 engine, 
the liquid- hydrogen test stand, and the components test laboratory. The 
quality of recording mediums, the frequency response, the sampling rates, 
and operati.ona:l reliability of the existing equipment does not meet 
present recpii:ements. With each advance in the rapid development of 
booster art, present equipment becomes less capable of meeting (within 
the accuracy tolerance range) the extensive data requirements of existing 
research, clevc::lopment, and flight test programs. Existing equipment 
presents data much of which is obtained in a form that must be manually 
read from charts with inherent delays in evaluation of test run records. 
Immediate 5;tep:; must be taken to "up date" this equipment if adequate 
support is to be given to existing programs and to the new programs which 
will use test positions now under construction. The new equipment will be 
compatible with the automatic data processing equipment presently in use 
at the Marshall Center. The new equipment will supplement existing in- 
strumentation and  control equipment in the East Test Area. It will make 
possible g1:eat:c.r reliability, the more rapid reduction of data, and greater 
flexibility in serving test positions by reducing time required to charge 
recording ins1::curnentation from one position to another. 

COST ESTIMATE: : 
-__c__.-- 

A. LAND A.CQ~J:SITION ....................................... 
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MARSHALL S P A C E  FLtGHT CENTER 
FISCAL Y E A R  1964 ESTIMATES 

.. 
N MODERNiZATiW OF iNSTRUMENTATlON AND CONTROL SYSTEMS IN THE EAST AREA 

- 
400 000 

O U  



.... . ............. B SITE DEVELOPMENT AND UTILITY INSTALLATIONS 

.... . ................ C FACILITY CONSTRUCTION AND MODIFICATIONS 

D . EQUIPMENT . INSTRUMENTATION. AND SUPPORT SYSTEMS ........ $ 3 .  300 . 000 

Two new analog-to-digital data acquisition 

Signal conditioning. calibration and 

Up-date data recording devices ............ 
Signal transmission and distributing 

systems ................................. $1.400. 000 

special equipment ....................... 490. 000 
300. 000 

devices ................................. 150. 000 
400. 000 
300. 000 
260. 000 

Automa.tic checkout equipment .............. 
Up-date control equipment ................. 
Installation and checkout ................. 

E . DESIGN AND ENGINEERING SERVICES ........................ 203. 000 

Total estimated cost ........................... $3.500. 000 -- 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

- M(ODIFICATI0N TO THE VEHICLE ASSEMBLY BUILDING 

DESCRIPTION: 

T h i s  p r o j e c t  proposes  t h e  mod i f i ca t ion  of  t h e  e x i s t i n g  v e h i c l e  assembly 
bu i ld ing .  The p r o j e c t  i nc ludes  t h e  r a i s i n g  o f  t h e  roof  over  a p o r t i o n  o f  
t h e  v e h i c l e  assembly b u i l d i n g  and ex tending  i n t o  t h e  t i e - i n  a r e a  t o  provide 
aL high  bay a r e a  approximately 141 f e e t  long by 104 f e e t  wide wi th  approxi-  
mately 14,700 square f e e t  of  f l o o r  space. 

Cons t ruc t ion  w i l l  conform t o  t h e  e x i s t i n g  s t r u c t u r e  of  s t e e l  franu!, 
cor ruga ted  asbestos s i d i n g ,  and bu i l t -up  roof  , Two n ine ty - ton  capacit :r  
b r idge  c ranes  w i l l  be i n s t a l l e d .  
f o r t y - f i v e  ton h o i s t s .  
The o v e r a l l  he igh t  of t h e  b u i l d i n g  w i l l  be approximately 85 f e e t .  
e l e v a t o r  f o r  c rane  o p e r a t o r s  w i l l  be provided. 

Each crane w i l l  be equipped wi th  two 
Minimum br idge - to - f loo r  c l ea rance  w i l l  be 65 f e e t ,  

An 

Re loca t i cn  of steam l i n e s ,  u t i l i t y  l i n e s ,  and bus d u c t s  w i l l  be r equ i r ed  
t o  provide a loolr  opening on t h e  n o r t h  end of t h e  h igh  bay area.  Addi:iorial 
hea t ing  and v e n t i l a t i o n  w i l l  be requi red .  
w i l l  be i n s t a l l e d .  Water, a i r  and power l i n e s  w i l l  be entrenched i n  t h e  
f loo r .  U t i l i t y  changes w i l l  be planned and performed so t h a t  o p e r a t i o i s  
w i l l  no t  be i n t e r r u p t e d  i n  o t h e r  areas of  t h e  bu i ld ing .  

Spec ia l  h i g h - i n t e n s i t y  1igh:ing 

An e1ec t r i c : a l ly  opera ted  s l id ing - type  door ,  66 f e e t  high and 54 f s e t  
wide, mounted on r o l l e r s  and t r a c k s ,  w i l l  be i n s t a l l e d  i n  t h e  n o r t h  end of 
t h e  h igh  bay itrea. 
be motor-operated. One personnel  door w i l l  be i n s t a l l e d  i n  t h e  n o r t h  end of 
t h e  high bay area. 

The door w i l l  c o n s i s t  o f  s e p a r a t e  steel pane l s  and w i l l  

A ske tch  of t h e  mod i f i ca t ion  is shown on tho  fo l lowing  page, 

JUSTIF ICAT IOt! : 

The use  of a l a r g e  d iameter ,  s ing le - t ank  c o n f i g u r a t i o n  f o r  t h e  Advanced 
Sa turn  vehic1.t: jimposes requirements  f o r  a h igh  bay through a r e a  i n  t h e  
v e h i c l e  asseni1)Ly shop. 

With t h e  forthcoming a d d i t i o n  t o  t h e  f a b r i c a t i o n  b u i l d i n g  now under 
(construction:,  f a c i l i t i e s  w i l l  be provided f o r  v e r t i c a l  s t r u c t u r a l  and 
(development w r l c  on a l l  types  of  p re sen t  and next  gene ra t ion  veh ic l e s .  T h e  
:high bay area modi f i ca t ion  proposed i n  t h i s  p r o j e c t  w i l l  provide f i n a l  
assembly f a c i  L i t i e s  wi th  a c a p a b i l i t y  e q u i t a b l y  r e l a t e d  t o  t h e  c a p a b i l i t y  
of  t h e  e x i s t i n g  s t r u c t u r a l  assembly f a c i l i t i e s .  Requirements f o r  v e h i c l e  
assembly d i f f e r  from s t r u c t u r a l  work. S t r u c t u r a l  assembly i s  mainly 1 a i d  
ou t  t o  perform welding, which i s  accomplished by t h e  use  of  automated 

CF 94.46 
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equipment a t  d i f f e r e n t  h igh  l e v e l s .  
f a c i l i t y  i n  t:hat: enough space must be provided around t h e  v e h i c l e  t o  feed  
i n  l a r g e  components by c rane  and v e r t a - l i f t s .  

Requirements d i f f e r  f o r  an assembly 

An area inust be provided wi th  adequate overhead c l e a r a n c e  t o  al low 
l a r g e  vehicle. ;  o r  components t o  be moved i n t o  t h e  assembly b u i l d i n g  and 
loaded onto  o ’ c  unloaded from assembly f i x t u r e s .  
c l ea rance  mu:; t a l so  be provided f o r  mounting, p o s i t i o n i n g ,  and o p t i c a l  
alignment of  va r ious  components and boos ters .  With p r e s e n t  c l e a r a n c e  i t  
i s  p o s s i b l e  n e i t h e r  t o  i n s t a l l  b r idge  c ranes  wi th  s u f f i c i e n t  hook heig,ht t o  
l i f t  v e h i c l e s  from t r a n s p o r t s  nor  t o  clear v e h i c l e s  mounted on f i x t u r e s  
f o r  assembly and o p t i c a l  alignment.  

S u f f i c i e n t  overhead 

With e a r l y  approval ,  t h i s  f a c i l i t y  mod i f i ca t ion  w i l l  provide fac i  l i t i e s  
f o r  adequate handl ing,  assembly, and mod i f i ca t ion  of  t h e  fou r  Advanced 
Sa tu rn  v e h i c l e s  which a r e  t o  be manufactured a t  t h e  Marshal l  Center.  The 
ground t e s t  v e h i c l e  w i l l  be moved r e p e a t e d l y  i n t o  and ou t  of  t h e - a s s e n b l p  
bu i ld ing  €or mod i f i ca t ions ,  through 1966 a t  least. The mod i f i ca t ion  w i l l  
a l s o  provide f a c i l i t i e s  f o r  handl ing ,  modifying, and r e p a i r i n g  t h e  v a r i o u s  
v e h i c l e s  which a r e  t o  be s t a t i c  t e s t e d  a t  t h e  Marshal l  Center  f o r  t h e  
Michoud P lan t .  The f i r s t  of  t h e s e  v e h i c l e s  i s  t e n t a t i v e l y  scheduled l:o 
a r r i v e  a t  t h e  Marshal l  Center  i n  January  1965. 

The present  h igh  bay area i n  t h e  v e h i c l e  assembly b u i l d i n g  is d iv ided  
i n t o  two areas .  One area c o n t a i n s  t h e  p r e s e n t  t h r e e  Sa turn  assembly 
s t a t i o n s ,  while  t he  o t h e r  area of t h e  same s i z e  s e r v e s  as an  a i s l e  t o  feed i n  
l a r g e  components t o  t h e  assembly s t a t i o n s .  
f o o t  h igh  c l e a r  area, a through flow of  assembly procedures  w i l l  a l l ow t h e  
e n t i r e  a r e a  t o  be u t i l i z e d  f o r  major assembly work. A t  p r e s e n t ,  t h e r e  is 
no through a rea  from one end of  t h e  b u i l d i n g  t o  t h e  o t h e r .  

By provid ing  t h e  proposed 65 

The h i &  c o s t  of t h e  b u i l d i n g  mod i f i ca t ion  is b a s i c a l l y  caused b,v 
o v e r a l l  he igh t  of  t h e  b u i l d i n g ,  t h e  s t r u c t u r a l  framing r equ i r ed  for t h e  
90-ton c rane ,  and t h e  heavy foundat ion  work for t h e  new columns. 

COST ESTIMATE: --- : 

B . SITE DEV’E:LOPMENT AND UTILITY INSTALLATIONS. ................. $ $1,000 

Cleani.ng and grubbing. ........................... $7,000 
soi.1 e r o s i o n  contro1............................. 2,000 
Roads and parking area........................... 23,600 
Uti.lit::r extens ions . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . .  2,400 
ReI.ocaf:ion of e x i s t i n g  u t i l i t i e s .  ................ 6,000 

C.  FACILITJ! CONSTRUCTION AND MODIFICATIONS. 0 m 1,115 ,OOO 
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Building modification (14. 700 square f ee t  

Elevat.or,. ....................................... act $#75 . 20 per square foot) .................... $1.105. 000 
10. 000 

D . EQUIE’MEEPI.. INSTRUMENTATION. AND SUPPORT SYSTEMS .............. 530. 000 

Bridge cranes ( 2  each. 90-ton capacity) ......... 500. 000 

E . DESIGN AND ENGINEERING SERVICES. ............................. 144. 000 

Total estimated cost ...............~8 OO..OO - 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

PROJECT ENGINEER OFFICE 

DESCRIPTION: 

Th i s  p r o j e c t  proposes  t h e  c o n s t r u c t i o n  o f  a s i x - s t o r y  o f f i c e  b u i l d i n g  
wi th  a f u l l  basement. The s t r u c t u r e  w i l l  be 2 2 1  f e e t  by 73 f e e t  arid w i  L1 
provide a gross  f l o o r  a r e a  of 112,000 square f e e t .  Cons t ruc t ion  w i l l  bl? of 
t h e  pernanent  t y p e  and will c o n s i s t  O T  a s t e e l  fra:irc?, meta l  cuL-tait: G?al!.s, 
bu i l t -u ;  ro:;fir:g, cor.crete f l r jors  w i t h  v i n y l  a shes tos  t i1 .e  i n  of:’.. :‘s a-12 
c c r r r i d o r  s ,  alii s u s r .  t-nc! r d  ac s u s t  i c a l  ceilings . Ligh t ing ,  a i r -  scsidit. i.oni.ig, 
and h e a t  w i l l  b e  providTd by a c e n t r a l  p l a n t .  The b u i l d i n g  w i l l  iricludl? a 
c a f e t e r i a  w i th  a s e a t i n g  c a p a c i t y  f o r  approximately 300 persons .  The p rojcict 
scope a l s o  inclrides s i t e  work, u t i l i t y  connec t ions  and a 400-vehic2.c pa . rk ing  
l o t .  The desig,n o f  t h i s  b u i l d i n g  \ g i l l  be adapted from t h e  engineeri-ng and 
admin i s t r a t ion  b u i l d i n g  provided i n  t h e  f i s c a l  year  1963 program. 

JUSTIFICATION: 

The primary need f o r  t h i s  p r o j e c t  i s  t o  provide  adequate working s ~ a c c ,  
f o r  t h e  c f f i c i c n t  development, syn thes i z ing ,  and coord ina t ion  of  s c i e n t i f i c ,  
engineer ing  anc rrtanagemnt d a t a  i n  support  of  NASA a c t i v i t i e s  a t  Marsha l l  
Space F l i g h t  Center .  Th i s  p r o j e c t  and o t h e r  major engineer ing  and o f f i - e  
space p r o j e c t s  included i n  t h e  f i s c a l  year  1964 c o n s t r u c t i o n  program, 
toge the r  wi th  t h c s e  p r o j e c t s  f o r  t e c h n i c a l  f a c i l i t i e s  which inc lude  i n c i d e n t a l  
engineer ing  arc as  , w i l l  p rovide  space necessa ry  t o  house a d d i t i o n a l  Marshal l  
Center  personnr 1. I n  p lanning  t h e s e  bu i ld ings ,  s i t e s  have been c a r e f u l l y  
s e l e c t e d  which w i l l  a i d  i n  o p e r a t i n g  p r o f i c i e n c y  and t h e  c l o s e  coord ina t io i i  
arid c o l l a b o r a t i o n  between t h e  Marsha l l  Center  o r g a n i z a t i o n  segments and 
personne 1. 

Th i s  p r o j e c t  w i l l  p rovide  working space f o r  700 personnel  i n  t e c h n i c a l  
p r o j e c t  and suppor t ing  o f f i c e s .  A t  t h e  p r e s e n t  t i m e  t hese  personnel  a r e  
loca t ed  i n  sevcoral l eased  a r e a s ,  9 t o  1 2  mi l e s  from t h e  Marsha l l  Center  
n e c e s s i t a t i n g  a cons tan t  f low o f  manpower between t h e  two l o c a t i o n s .  Zona- 
s o l i d a t  ion  of t h e s e  employees i n t o  a c e n t r a l l y  loca t ed  and f u n c t i o n a l l y  
adapted f a c i l i t y  a t  t h e  Marsha l l  Center  w i l l  s u b s t a n t i a l l y  imrrove t h e  
e f f i c i e n c y  and coord ina t ion  of  t h e  work, and w i l l  r e s u l t  i n  an immediate 
inc rease  i n  prcidtict i ve  man-hours. 

COST ESTIMATE: 

A,, LAND ACQU1:SI’J~ZON.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1964 ESTIMATES 

PROJECT ENGINEER OFFICE 

PERSPECTIVE 

I ,  

SITE PLAN 



B. SITE DEVELOPXENT AND UTILITY INSTALLATIONS................. $180,000 

Clear ing ,  grading and e r o s i o n  control........ $40,000 
Electrical ,  ?water, sewer, and h e a t i n g  

Parking f a c i l i t i e s  (12,000 square y a r d s  a t  
connections................................ 80,000 

60,000 $5.00 pe r  square yard) .  .................... 
C. FACILITY CONSTRUCTION AND MODIFICATIONS.................... 2,210,000 

Building (112,000 square f e e t  a t  $19.75 pe r  
square foo t ) .  .............................. 2,210,000 

D. EQUIPMEN'IC, INSTRUMENTATION, AND SUPPORT SYSTEMS............ 100,000 

Off ice  and c a f e t e r i a  f u r n i t u r e  and 
100,000 

E. DESIGN AND ENGINEERING SERVICES............................ 161) ,000 

To ta l  es t imated  cost.............................. $2.65!)-000 

671365 0 - 6 3  - 1 3  
CF 9-52 



MARSWL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

SUPPORT OPERATIONS BUILDING 

DESCRIPTION: 

This  pralj ec:t covers  t h e  c o n s t r u c t i o n  of a shop-type b u i l d i n g  c o n s i s t -  
ing of a high bay shop area f o r  maintenance f u n c t i o n s  r e l a t e d  t o  mobile- 
type equipment:; and a two-story l e a n - t o  type  s t r u c t u r e  t h e  l e n g t h  of t h e  
h igh  bay (two si .des) t o  support  e l e c t r i c a l ,  e l e c t r o n i c ,  and o f f i c e - t y p e  
func t ions  as r e c p i r e d .  The b u i l d i n g  w i l l  be of m i l l - t y p e  c o n s t r u c t i o n ;  
s l a b  on-grade fl .oor;  s t r u c t u r a l  steel frame; i n s u l a t e d  metal o r  masonry 
u n i t  w a l l s  ; bui1.t-up r o o f ;  f l o u r e s c e n t  and incandescent  l i g h t i n g ;  a i r -  
cond i t ion ing  f o r  s m a l l  shop and o f f i c e  areas; h e a t i n g  by means of a steam 
generat ing,  system; and a l l  u t i l i t i e s  as r equ i r ed .  I n  a d d i t i o n ,  t h e  p r o j e c t  
i nc ludes  t h e  1iec:essary s i t e  work, roads ,  and parking areas. A s k e t c h  of 
t h e  proposed tu i . l d ing  i s  shown on t h e  fol lowing page. 

JUSTIFICATION :: 

The p r e s e n t l y  planned expansion of t h e  Marshal l  Center  i n  suppor t  of 
t h e  Advanced S a t u r n  development program invo lves  t h e  c o n s t r u c t i o n  of many 
new tes t  posi.i:ions and t h e  mod i f i ca t ion  of e x i s t i n g  p o s i t i o n s  f o r  new 
programs. The need i s  recognized f o r  suppor t  c o n t r a c t o r s  t o  assume much 
of t h e  inc reased  work load i n  t h e  o p e r a t i o n  of t h e s e  f a c i l i t i e s .  Areas 
where c o n t r a c t s  are and w i l l  be  n e g o t i a t e d  i n  t h e  n e a r  f u t u r e  i n c l u d e  d a t a  
a c q u i s i t i o n ,  c o n t r o l  systems, high-pressure gas  systems,  and p r o p e l l a n t  
systems. The c u r r e n t  f i s c a l  yea r  1963 budget provides  f o r  approximately 
80 c o n t r a c t o r  personnel  t o  support  Government o p e r a t i o n s  i n  t h e  above- 
desc r ibed  arms (. Recently completed s t u d i e s  i n d i c a t e  t h a t  t h i s  r e q u i r e -  
ment w i l l  greatl-y i n c r e a s e  i n  t h e  f i s c a l  y e a r  1964. 

E x i s t i n g  f a c i l i t i e s  do n o t  provide f o r  s u f f i c i e n t  eng inee r ing  s p a c e ,  
a d m i n i s t r a t i v e  o f f i c e  space,  and small r e p a i r  and maintenance shops t a  
house and suppor t  c o n t r a c t o r  personnel  e f f e c t i v e l y .  

The proposed f a c i l i t y  w i l l  provide t h e  minimum o n - s t a t i o n  space re-  
quirements f o r  c o n t r a c t o r  personnel t o  e f f i c i e n t l y  d i scha rge  t h e  r e s p c n s i -  
b i l i t i e s  of t h e i r  c o n t r a c t s  and t h e  necessary space  f o r  Government f u r -  
nished equipnwnt used by t h e  c o n t r a c t o r s .  The f a c i l i t y  w i l l  n o t  d u p l i c a t e  
f a c i l i t i e s  t h a t  may be r e q u i r e d  and f u r n i s h e d  elsewhere by t h e  c o n t r a c t o r s .  

COST ESTIMATE: 

--- A. LAND ACQIJ:CS:CTION.. ........................................ 
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B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.. . .. . . . .. .. . . . . . $75,000 

Clearing and grubbing.. . . . . . . . . . . . . . . . . . . . . . . . $10,000 
Access roads and parking a r e a . . . . . . . . . . . . . . . . .  35,000 
Water ,, e l e c t r i c ,  sewage, and steam 

30,000 conntx tions.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C .  FACII,I'Il! CONSTRUCTION AND MODIFICATIONS.................... 350,000 

Building (17,500 square feet at  $20 per 
square foot) ................................. 350,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS............ 25,000 

Miscel.:taneous equipment and furniture.. . . . . . . . 25,000 

E.  DESIGN AND ENGINEERING S E R V I C E S . . . , . . . . . . . . . . . . . . . . . . . . . . . .  50,000 

Total est imated c o s t . . . . . . . . . . . . . .  $500 000 d,- 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

UTILITY INSTALLATIONS 

DESCRIPTION: 

This  p r o j e c t  proposes  ex tens ions  and mod i f i ca t ions  o f  e x i s t i n g  u t  i1it:y 
systems and t h e  c o n s t r u c t i o n  of  new u t i l i t y  systnms i n  suyjport of  t h e  
exranding 'Karshal l  Center  p l a n t .  The fo l lowing  work i s  included i n  thl: 
p ro  j e c t : 

a.  Steam supply: A new steam p l a n t  w i t h  t h r e e  1,600-horse- 
power b o i l e r s  i s  r e q u i r e d  t o  meet h e a t i n g  and i n d u s t r i a l  
--- 

- 

steam requi rements .  Add i t iona l  steam l i n e s  are r e q u i r e d  
t,o handle  d i s t r i b u t i o n  t o  new a r e a s  and t o  supplement 
e : x i s t  i ng  c a p a c i t y  o f  t h e  system. 

b. -- E l e c t r i c a l  d i s t r i b u t i o n  system: Approximately 20,000 kva 
a d d i t i o n a l  secondary s u b s t a t i o n  c a p a c i t y  i s  r e q u i r e d  t o  
meet t h e  es t imated  peak e l e c t r i c a l  demand. New 44 kv and 
4,163 kv d i s t r i b u t i o n  l i n e s  w i l l  a l s o  be r e q u i r e d  t o  se rve  
new f a c i l i t i e s .  

c .  Water: Add i t iona l  p o t a b l e  and i n d u s t r i a l  water  l i n e s  a r e  
n'ecded f o r  new a r e a s  o f  conS t ruc t ion .  A new xxi?iion-gal-  
--- 

d .  Sewage l i n e s :  Add i t iona l  sewage l i n e s  are necessary  t o  
se rve  new a r e a s  and t o  supplement t h e  c a p a c i t y  o f  t h e  
e x i s t i n g  c o l l e c t i o n  system. 

e -  -- Roads: Widening o f  Rideout Road, t h e  en t r ance  highway 
t o  t h e  no r th  o f  t h e  Marsha l l  Center ,  t o  a four - lane  
divi,ded highway i s  r equ i r ed  f o r  i nc reased  t r a f f i c  loads .  
Widening w i l l  be r e q u i r e d  from t h e  e x i s t i n g  four - lane  
p o r t i o n  o f  t h e  road t o  t h e  en t r ance  a t  S t a t e  Road 20, a 
d i s t a n c e  of  approximately 4 . 3  m i l e s .  I n  a d d i t i o n ,  an  
overpass  w i l l  be  needed a t  t h e  n o r t h  o f  Neal Road t o  
accommodate t h e  heavy t r a f f i c  e n t e r i n g  t h e  n o r t h  area 
emroute t o  new o f f i c c s  t o  be cons t ruc t ed  i n  t h a t  a r e a .  
Appr3xinately 3.0 mi l e s  of  new roads  a long  t h e  e a s t  s i d e  
of  t'ne Yar sha l l  Center  w i l l  a l s o  be  r e q u i r e d  t o  a l l e v i a t e  
a c u r r e n t l y  congested t r a f f i c  s i t u a t i o n  a t  t h e  Center .  
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f .  Communications d i s t r i b u t i o n  system: The work r e q u i r e d  
__I- 

cCinsi:;ts o f  provid ing  cab le  duct  and mult ipurpose c a b l e  
betwe6.n t h e  major bu i ld ings  loca t ed  a t  t h e  Marsha l l  Center  
t o  provide  f o r  a d d i t i o n a l  te lephones ,  a d a t a  t r ansmiss ion  
systrirn, a u t i l i t i e s  moni tor ing  system, a coded f i r e  alarm 
sys t en ,  and an a n t i - i n t r u s i o n  o r  secure  c o m u n i c a t i o n s  
s )' s t en. 

The l o c a t i o n  p l a n  o f  t h e  work covered by t h i s  p r o j e c t  i s  shown on t h e  
f o 1 lowing page . 
JUSTIFICATION: 

The ex tens ive  mod i f i ca t ions  and improvements desc r ibed  above a r e  r ?qu  i r ed  
t o  adequate ly  support  expanding r e sea rch  and development f a c i l i t i e s  and t h e  
new support  fac i l  it ies  c u r r e n t l y  planned f o r  t h e  Center .  The p r o j e c t  c 3ve1-s 
it:ems which carmot s p e c i f i c a l l y  be i d e n t i f i e d  wi th  any s i n g l e  f a c i l i t y .  
Normal u t i l i t y  ccnnec t ions  and access  roads  a r e  included under the  a r - 1 - 1  i t - z : T 1 r  
~ T L  , I ~ C ~ S  liey cervc.. 

Thc nc,r-r1al ol">ratin:j, c apac i ty  o f  t h e  e:r!stlng stczn y l a n t  i s  243,31)c! 
r:iun?s of s t - a1  p t r  kiour o y r r a t i n e  z t  1537, < - a > a c l t y .  Th i s  c a p a c i t y  w i i  1 bc> 
~ r ~ ~ a 2 d t d  w'nc>n t h c  f a c i l i t i e s  a?proved i n  t h e  f i s c a l  year  1962 program a r e  
cvmpleted. On complet ion of  t h e  f i s c a l  year  1963 p r o j e c t s ,  t h e  steam capa- 
c i t y  de f i c i ency  w i l l  i nc rease  t o  132,000 pounds per  hour .  Th i s  d e f i c i t  can 
be met on a shor t - t ime b a s i s  on ly  by t h e  combined emergency o p e r a t i o n  of a 
s tandby b o i l e r ,  o p e r a t i n g  a l l  b o i l e r s  a t  200 percent of t h e i r  r a t e d  capii- 
c i t y ,  and by t h e  maximum cur t a i lmen t  of  steam consumption t o  minimum e s s e n t i a l  
loads,  a t o t a l l y  inadequate  ope ra t ing  procedure.  A maximum steam Slow r a t e  
of 213,000 ?pounds pe r  hour occured i n  January  1962, a t  a t i m e  when o n l y  two 
new major p r o j e c t s  were i n  ope ra t ion .  The t h r e e  1600 horsepower bo i l e r : ;  
w i l l  provide agdditional c a p a c i t y  o f  about 240,000 pounds o f  steam p e r  hour 
a t  150 pe rcen t  o f  r a t e d  capac i ty ,  e l i m i n a t i n g  t h e  c u r r e n t  c a p a c i t y  d e f i c i e n c y  
and p rov id ing  adequate c a p a c i t y  t o  meet t h e  e s t ima ted  f i s c a l  yea r  1964 
requirements .  

The t o t a l  capac i ty  o f  t h e  primary s u b s t a t i o n  i s  55,000 kva. Th i s  
c a p a c i t y  h a s  been increased  irom 30,000 kva, a v a i l a b l e  a t  t h e  t i m e  t h e  
N a r s h a l l  Cente-c was e s t a b l i s h e d ,  t o  55,000 kva t o  meet t h e  a d d i t i o n a l  pclak 
demand imposed b y  new f a c i l i t i e s  approved through t h e  f i s c a l  year  1963 
program. The It2dstone Arsenal  p l a n s  another  25,000 kva a d d i t i o n  t o  t h e  
primary s u b s t a t i o ? .  However, a d d i t i o n a l  t r ansmiss ion  l i n e s  a r e  rcqui rec  
wi th in  t h e  N?r:;?all Center  t o  m c c ' t  t h e  peak demands o f  p r o j e c t s  prcrposec i n  
t h e  f i s c a l  year  1'364 program. 

P re l imina ry  s t u d i e s  i n d i c a t e  t h a t  t h e  t o t a l  pumping c a p a c i t y ,  bo th  
po tab le  and intliisi:rial water ,  i s  adequate f o r  t h e  e s t i m a t e d  demand from t h e  
f a c i l i t i e s  planned through t h e  f i s c a l  year  1964 program. There i s ,  however, 
a s e r i o u s  shortr,igc> i n  s t o r a g e  c a p a c i t y  f o r  t h e  Center .  I n  J u l y  1962, wken 
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a power f a i l u r e  caused a shut-down of pumps, a v a i l a b l e  system s t o r a g e  Tdas 
inadequate a t  one p o i n t  i n  meeting f i r e  f i g h t i n g  needs. It w a s  necess.n-y t o  
ope ra t e  pumps a t  t h e  f u l l  pumping r a t e  o f  40,000,000 g a l l o n s  p e r  day f o r  
seven days t o  r e t u r n  t o  t h e  optimum s t o r a g e  l e v e l s  of t h e  system. 
t h i s  s i t u a t i o n ,  a d d i t i o n a l  s t o r a g e  programmed under t h i s  p r o j e c t  w i l l  1)e 
r equ i r ed  t o  provide an adequately balanced system. 

To .rect:ify 

A t  t h e  p re sen t  t ime, t h e r e  are approximately 27,000 v e h i c l e s  entei- ing 

Work s h i f t s  have been s taggered as much as possilble. 

An i n c r e a s e  t o  approximately 3,600 v e h i c l e s  per 

Redstone Arsenal every day. About 65 percent of t h e s e  v e h i c l e s  p a s s  1:hrough 
t h e  Marshal l  Center .  
However, du r ing  t h e  morning peak hour t h e  t r a f f i c  r a t e  r eaches  2,400 vcbhicles 
pe r  hour on Rideout Road. 
hour has  been f o r e c a s t  when the  f a c i l i t i e s  under c o n s t r u c t i o n  and tho:;e 
planned under the f i s c a l  year 1064 program a r e  comyleted. Approximate1 y 
1,500 v e h i c l e ;  pe r  hour w i l l  be t u r n i n g  o f f  n o r t h  of Neal Road t o  r eac t  
ad jacen t  area:;. Congestcd t r a z f i c  c o n d i t i o n s  c u r r e n t l y  e x i s t  a t  moot c f t h c  
main intersect: ions w i t h i n  t h e  Xnrsha l l  Center .  Cons t ruc t ion  of new rocds 
along t h e  e a s t  s i d e  of  t h e  Centcr w i l l  a l l ev ia te  t h i s  s i t u a t i o n .  

Improvement:; t o  t h e  communications t r ansmiss ion  systems a r c  r equ i r ed  
t o  meet t h e  normal and advanced c o m u n i c a t i o n s  requirements  of  t h e  Center .  
A d i s c u s s i o n  o E t h c  i n d i v i d u a l  system improvements follows: 

(1) A d a t a  t r ansmiss ion  system i s  r e q u i r e d  t o  r e l a y  t e s t  
d a t a  from t h e  blockhouse i n  t h e  t e s t  a r e a  t o  t h e  
computations l a b o r a t o r y  f o r  f a s t e r  e v a l u a t i o n s  of t e s t  
resu:!ts and t o  reduce t h e  r equ i r ed  programming t i m e  on 
t h e  computers. The system w i l l  a l s o  be used f o r  manage- 
ment purposes i n  t r a n s m i t t i n g  facsimiles, procurement 
a c t i o n  d a t a ,  supply a c t i o n  d a t a ,  and c o s t  account ing 
d a t a  through t h e  d a t a  c e n t e r  t o  o t h e r  l o c a t i o n s .  

(2) A u t i l i t i e s  monitor ing system i s  r e q u i r e d  t o  permit 
gauge r ead ings  from t h e  v a r i o u s  u t i l i t y  systems i n  
s t r u c t u r e s  and b u i l d i n g s  t o  be monitored from a c e n t r a l  
l oca t  i c n .  Th i s  procedurc w i l l  permit a more e f f i c i e n t  
u t i l i z a t i o n  of  o p e r a t i n g  and maintenance personncl .  

( 3 )  An a n t i - i n t r u s i o n  system w i l l  be used by t h e  s e c u r i t y  
f o r c e s  t o  improve the  s e c u r i t y  of t h e  s t a t i o n  and t o  
reduce s e c u r i t y  manpower requirements  t o  a minimum. The 
system w i l l  a l s o  provide a means of t r a n s m i t t i n g  i n t e r -  
s t a t i o n  c l a s s i f i e d  information over a c losed  corxnunication 
network. 

( 4 )  A coded Lire  alarm system will be i n s t a l l e d  t o  t i e  
c::,~: s t i n g  f i r t i  alarm systems I , Q c P . ~ E ~  i u  'm i ld ins : ;  2nd :-.i: 

t c c t  .Zaci . l i t ics  t c  the  Cenircr f i r e  statj.o:i t o  i n s u r e  t h c  
: :u tomt  i c  locatic>rj .  of any :ire a t  t h e  I;=rshal 3. Cer,ter, 
a c?:abi.l,ity whicli .:-.;rrently does not  c s i s t .  
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COST EST:IMACE_: 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS............... $2,I~50,000 

Wi,dening e x i s t i n g  road (4.3 m i l e s  a t  $100,000 

New road (3.3 m i l e s  a t  $100,000 per  m i l e ) . . . .  330,000 
Overpass, two lane........................... 240,000 
Two 10,000 kva secondary substations. . . . . . . . .  500,000 
Water reservoir...,.......................... 100,000 
Addi t iona l  e l ec t r i ca l ,  steam, water, and 

sewa.ge lines............................... 450,000 
Communications systems improvements.......... 900,000 

p e r  m i l e )  .................................. $430,000 

C. FACILITY’ CONSTRUCTION AND MODIFICATIONS..............o.oo 1 ,t+OO ,000 

Steam. p l a n t  (4,800 b o i l e r  horsepower) ........ 1,400,000 

L). EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...,...... --- 

T o t a l  es t imated  cost........... $5,300,000 
I_-- 

671665 0 - 133 - 1 4  
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I?ATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1964 ESTIMATES 

CONSTRUCTION OF F A C I L I T I E S  - 1964 PROGRAM 

MICHOUD PLANT 

Location plan CF 10.-1 

Additions to production f a c i l i t i e s . .  ................ $6,000,000 CF 10-2 

Parking and security improvements ................... 610,000 CF 10-15 

Road and a ir s tr ip  rehabilitation. ................... 760,000 CI’  10-18 

Vehicle compone.nt supply building ................... 2,633,000 CI’ 10-21 

Total .......................... $10.003.000 
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M I C  HOUD OPERA1 IONS 

F I S C A L  Y E A R  1964 E S T I M A T E S  

LOCATION PLAN 

4 HAMMER BUILDING 
5 FOUNDRY BUILDING 
6 SAND STORAGE BUILDING 
7 ACETYLENE GENERATOR BUILDING 
0 DRY K I L N  SHOP 
9 TEST CELL BUILDING 
10 PAINT STORAGE BUILDING 
12 I1 BOILER WATER TANK HOUSE 

13 COOLING TOWER 
14 LUMBER STORAGE a MILL 

F A C I L I T I E S  A U T H O R I Z E D  L U N D E R  C O N S l R U C T I O N  

F I S C A L  Y E A R  1962 0 
I MODIFICATIONS TO T H E  MICHOUD F A C I L I T I E S  
2 MODIFICATIONS TO THE MICHOUD P L A N T  
3 HIGH PRESSURE TEST F A C I L I T Y  
4 HYDROSTATIC T E S T  8 CLEANING F A C I L I T Y  
S VERTICAL ASSEMBLY BUILDING 
6 MODIFICATIONS FOR ACTIVATION OF THE S - I C  AREA 

F I S C A L  Y E A R  1963 0 
I MODIFICATIONS TO THE MICHOUD P L A N T  
2 HIGH PRESSURE T E S T  F A C I L I T Y  

4 VERTICAL ASSEMBLY BUlLOlNG 
5 MICHOUD P L A N T  S - I C  F A C I L I T Y  MODIFICATIONS 

3 HYDROSTATIC TEST a CLEANING FACILITY 

0 PROPOSED F I S C A L  Y E A R  1964 P R O J E C T S  

” 
I ADDITIONS TO PRODUCTION FACILITIES 
2 PARKING AND SECURITY IMPROVEMENTS 
3 ROAD AND AIRSTRIP REHABILITATION 
4 VEHICLE COMPONENTS SUPPLY BUILDING 



MICHOUD PLANT 

FISCAL YEAR 1964 ESTIMATES 

ADDITIONS TO PRODUCTION FACILITIES 

DESCRIPTION : 

Several  rtdd.itions are r equ i r ed  t o  t h e  p r d u c t i o n  f a c i l i t i e s  a t  thi? 
Michoud Plant .  Included are a d d i t i o n s  and ex tens ions  t o  t h e  u t i l i t y  
systems such a s  l i g h t i n g ,  power d i s t r i b u t i o n ,  steam, a i r - cond i t ion ing ,  
i n d u s t r i a l  w a , s t e  d i sposa l ,  gas ,  and water systems (process  and po tab le ) .  
Additions reqyired t o  t h e  f a c i l i t y  include machinery foundations,  p a r t i t i o n s ,  
doors,  new s t f ~ ~ c t u r e s ,  and a d d i t i o n s  t o  t h e  manufacturing complex r equ i r ed  
:Eor the  produic:tj.on and assembly of t h e  Saturn and Advanced Saturn vehicles .  

Included i n  t h i s  p r o j e c t  i s  a new support  services bu i ld ing ,  a new 
c e n t r a l  mainttnance shop, a c a f e t e r i a  on t h e  p l a n t  mezzanine, an inc rease  
I n  the  master s u b s t a t i o n  and b o i l e r  p l a n t  c a p a c i t i e s ,  a hazardous tes t  
E a c i l i t y ,  a hydraul ic  tes t  f a c i l i t y ,  a s t r u c t u r a l  test f a c i l i t y ,  a stress 
coa t  f a c i l . i t y ,  s t a g e  test  p o s i t i o n s ,  and v a r i o u s  a d d i t i o n s  to  o t h e r  p l a n t  
f ac il i t i e s  . 

Sketches; of t h e  va r ious  items t h a t  tialce up t h i s  p r o j e c t  are shown 
More d e t a i l e d  d e s c r i p t i o n s  fol low below: on t h e  fol.lc.l.rj.ng f i v e  pages. 

Support-Ecvices  bu i ld ing :  The support  services bu i ld ing  of  
36,000 square f e e t  w i l l  house t h e  reproduct ion,  photography, 
and cornminications funct ions.  It w i l l  be s i t e d  no r theas t  of 
t he  manuEacturing bu i ld ing ,  and w i l l  c o n s i s t  of a two-story 
r e i n f o r m d  concrete  and b r i c k  s t r u c t u r e  supported by t r e a t e d  
t i m b e r  p i l i n g s .  A bonded f l a t  roof, hea t ing ,  a i r - cond i t ion ing ,  
vent i la t ioin,  l i g h t i n g ,  and f i r e  p r o t e c t i o n  w i l l  be provided. 

M e z z a n i n e c a f e t e r i a :  
w i l l  inclulde 26,000 square f e e t  of f l o o r  area and w i l l  accommodate 
approxiinat~ely 3,200 s t a g e  c o n t r a c t o r  manufacturing personnel. 
The f a c i l i t y  w i l l  serve food prepared i n  t h e  e x i s t i n g  c e n t r a l  
c a f e t e r i a .  The mezzanine c a f e t e r i a  w i l l  include mechanical, 
e lec t r ica l ,  and a i r - cond i t ion ing  systems. 

The proposed mezzanine c a f e t e r i a  f a c i l i t y  

Central-maintenance shops:, 
24,000 square f e e t  of f l o o r  area and w i l l  be a p re fab r i ca t ed  
s tee l  s t r u c t u r e  with i n s u l a t e d  metal panel  roof and s i d i n g ,  
and concrete  f l o o r  on grade beams and p i l i n g .  Of f i ce  and 
s to rage  space,  hea t ing ,  l i g h t i n g ,  v e n t i l a t i n g  and s a n i t a r y  
f a c i l i t i e s  w i l l  be provided. 

The shop bu i ld ing  w i l l  c o n s i s t  of 

Inc reased rnas t e r  s u b s t a t i o n  capac i ty :  
new 115/13.8kv,  15,000 k v a ,  transformer t o  be i n s t a l l e d  i n  t h e  

The p r o j e c t  i nc ludes  a 
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ADDITIONS TO PRODUCTION FACILITIES 
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e x i s t i n g  master subs ta t ion .  
t o  the  e x i s t i n g  115 kv, 3-phase bus. 
gear  w i l l  he provided i n  a 1,000-square-foot extension to t he  
e x i s t i n g  swit:ch house. 

Increased J!oj.ler p l an t  capac i ty :  Increased steam and c h i l l e d  
water  capac i ty  i s  requi red  f o r  t he  present  b o i l e r  p l an t .  A 
new steam b o i l e r  and c e n t r i f u g a l  tu rb ine-dr iven  r e f r i g e r a t i o n  
u n i t s ,  plu:; necessary a n c i l l a r y  equipment, w i l l  be provided. 
The u n i t s  wi:Ll be loca t ed  i n  t h e  e x i s t i n g  b o i l e r  house bu i ld ing  
and w i l l  be connected t o  t h e  e x i s t i n g  system. 

The t ransformer  w i l l  be connected 
Related 15 kv indoor switch- 

Hazardous &st f a c i l i t y  (Saturn S-I S t age l :  Th i s  f a c i l i t y  w i l l  
occupy approximately 1,800 square f e e t  o f  f l o o r  space i n  the  
o ld  engine test ce l l  bui lding.  Present  cells  are approximately 
16-feet  b:y 14- fee t  o f  r e in fo rced  concrete .  Po r t ions  of two of t h e  
w a l l s  and the  c e i l i n g  i n  each ce l l  must be removed t o  inc rease  t h e  
a rea  t o  450 square f e e t  t o  accommodate va r ious  types of t e s t s .  
Consoles and equipment must be i n  c l o s e  proximity to  the  t e s t  
area.  The u t i l i t i e s  i n  the  immediate area w i l l  be extended t o  
provide l i g h t i n g ,  an exhaust system, v e n t i l a t i o n ,  a f i r e  pro- 
t e c t i o n  s y s t e m ,  water ,  drainage and a i r -condi t ion ing .  Vibra t ion  
i s o l a t i o n  foundat ions w i l l  be added t o  e x i s t i n g  cel ls ,  and BCOUS- 
t i ca l  t reatment  of t he  w a l l s  and c e i l i n g  w i l l  be provided. 
Equipment w i l l  inc lude  t e s t  c e l l  c o n t r o l  consoles ,  v i b r a t i o n  
equipment, a s s o c i a t e d f i x t u r e s ,  a hydraul ic  test  power u n i t  with 
console ,  andan impac t  tester t o  make a fu l ly-operable  f a c i l i t y .  

Hydraulic &:st f a c i l i t y  (Saturn S-I Stage) : 
occupy approximately 600 square f e e t  of f l o o r  space i n  the  
manufactu~ririg bu i ld ing  and w i l l  c o n s i s t  of an i n s u l a t e d ,  acous- 
t ically-t . i :eated,  environmental ly-control led area.  Hydraulic 
t e s t s  performed on pumps, va lves ,  and loade r s ,  i n h e r e n t l y  c r e a t e  
high-heat: and high-noise l e v e l s  and thus  r e q u i r e  i n s u l a t i o n .  
I n  add i t ion ,  f i r e  hazards  and poss ib l e  damage due t o  s p i l l a g e  
of f l u i d s  r equ i r e  s p e c i a l  materials and cons t ruc t ion  methods. 
The f a c i l l i t y  w i l l  include a f i r e  p r o t e c t i o n  system, explosion-  
proof l i g h t i n g  and power, exhaus t ,  v e n t i l a t i o n ,  and a i r  f i l t r a -  
t i o n  systems. The a i r - cond i t ion ing  r e q u i r e s  12  tons  of equip- 
ment. To be f u l l y  operable ,  t h i s  f a c i l i t y  w i l l  inc lude  a 
hydraul ic  t e s t  power supply console  and r e l a t e d  s p e c i a l  and 
s tandard equipment. 

The f a c i l i t y  w i l l  

S t r u c t u r a l _ t e s t  f a c i l i t y  (Saturn S-I Stage):  
2,400 square f e e t  of f l o o r  space w i l l  be occupied i n  the  

Approximately 

manufacturing bu i ld ing  by t h i s  f a c i l i t y .  Due t o  l o c a l  inherent  
f o u n d a t b n  problems, i t  i s  necessary  t h a t  t h e  framework, 
foundat ions,  and seismic blocks be supported on i s o l a t e d  p i l i n g s  
t o  minimize t ransmiss ion  of f o r c e s  t o  ad jacent  a r eas  and t o  
produce acceptab le  t e s t  r e s u l t s .  The e x i s t i n g  f l o o r  must be 
broken out  t o  accommodate new p i l i n g s  and foundations.  A 
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vibration test system will be installed on a special designed 
foundation for the testing of structural assemblies and panels. 
Included will be 440-volt 3-phase power, a 3,500-pounds-per-square- 
inch air: line, hydraulic lines, gaseous nitrogen lines, a vacuum 
system, ;and necessary hardware for a fully-operable test facility. 

Stress c i s :  facility (Saturn S-I Stage): The stress coat facility 
require:; temperature and humidity-controlled, dust-free air. 
Divided :into two rooms, one room will be provided with 100 percent 
make-up of conditioned air. The other room will require 20 changes 
per hour, The 100 percent air-conditioned air is necessary due 
to toxic: effects of the vapors used. The approximately 400-square- 
foot structure will consist of movable type metal partitions and 
ce il jags w:i th explos ion-proof 1 ight ing ; utility services brought 
to the area include water, drains, power and fire protection 
systems,. Procurement and installation of spraying and drying 
equipment and related facilities are also included in the project. 

Stage te!;tpositions (Advanced Saturn S-IC Stage): 
position:; will be constructed end-to-end. Each position will be 

Two stage test 

80-feet wide, 190-feet long and 40-feet high. 
be of reinforced concrete. Instrumentation, heating, air-conditioning, 
and e1ec:l:rical systems are included in the project. The facility 
will h a w  a gaseous nitrogen system for charging pressurization 
systems,, arid a filtered and dryed compressed air system. 

Construction will 

Assembly *:ation cranes : The procurement and installation of 
three cr;in.nes and the attachment of new steel members onto the 
exist.ing; roof trusses will be required. Approximately fourteen 
trusses over two assembly stations require this additional 
strengthenihg. Sway bracing and bottom chord struts are to 
be added to transmit horizontal loadings imposed by cranes. 

Blast. c~trtains : The installation of fourteen gauge duplex 
conveyor belting material mounted on a structural steel 
frame wc)j:k supported from the floor and attached to existing 
roof trusses for lateral support will be used to enclose three 
sides of the functional checkout area. Separating the stations 
and encl.osI.ng fronts will be roll-up curtains consisting of 
the same type belting material. The curtains will be electrically 
operated and extend from the bottom chord of the truss to the 
floor. Catwalks will be provided for servicing these curtains. 

Functionikcheckout control room additions: It is proposed to 
extend the existing north mezzanine floor over to the checkout 
stations and to install a raised floor over the entire area for 
cable raceways and air-conditioning ducting. There will be two 
control rooms of 1,500 square feet each and two power rooms of 
1,000 square feet each which will be enclosed with removable- 
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type p a r t i t i o n s  and c e i l i n g s .  Air-condi t ioning,  hea t ing ,  l i g h t i n g ,  
and high-pressure pneumatic piping w i l l  be provided. Catwalks 
w i l l  be i n s t a l l e d  from the  con t ro l  rooms over  the  checkout s t a t i o n s  
f o r  support ing e l e c t r i c a l  and mechanical f a c i l i t i e s  and personnel 
walkways. Windows overlooking the  checkout s t a t i o n s  w i l l  be of 
s a f e t y  g l a s s  f o r  explosion pro tec t ion .  

Manufacturing area o f f i c e s :  Several  o f f i c e  a r e a s  w i l l  be cons t ruc ted  
wi th in  the  manufacturing bui lding.  These inc lude  t h e  east wal l  
o f f i c e s ,  t he  s a f e t y  o f f i c e ,  an engine p repa ra t ion  o f f i c e ,  and a 
q u a l i t y  c o n t r o l  o f f i c e .  Space w i l l  a l s o  be provided f o r  m a t e r i a l  
con t ro l  o f f i c e s ,  engineer ing l abora to ry  o f f i c e s ,  NASA inspec t ion  
o f f i c e s ,  antd a shee t  metal  area. The e a s t  w a l l  o f f i c e s  w i l l  be 
wi th in  the  e x i s t i n g  s t r u c t u r e  and w i l l  inc lude  improvements and 
r e h a b i l i t a t i o n  t o  roo f s ,  w a l l s ,  l i g h t i n g ,  and v e n t i l a t i o n .  The 
s a f e t y  oEf ice ,  engine prepara t ion  o f f i c e ,  and q u a l i t y  c o n t r o l  
o f f i c e ,  .i.nclude the  i n s t a l l a t i o n  of movable type p a r t i t i o n s ,  
c e i l i n g s ,  l i g h t i n g ,  e l e c t r i c a l  f a c i l i t i e s ,  and v e n t i l a t i o n .  These 
o f f i c e s  will vary  i n  s i z e  from approximately 200 t o  1,000 square 
f e e t  and t o t a l  approximately 12,500 square f e e t .  A l l  o f f i c e  
a r e a s  a r e  wi th in  t h e  main bu i ld ing  s t r u c t u r e  and r e q u i r e  no 
s p e c i a l  f ~ ~ ~ n d a t i o n s  o r  roof .  The s a f e t y  o f f i c e  w i l l  be equipped 
t o  show s a f e t y  f i lms.  

JUSTIFICATION : 

The Michoud P lan t  i s  being u t i l i z e d  i n  the  product ion and assembly 
of t he  Saturn and Sa turn  B S-I s t age  and t h e  Advanced Sa turn  S-IC s t a g e .  
As t he  p l an t  goes i n t o  f u l l  production these  a d d i t i o n s  are necessary  
t o  u t i l i z e  the  p l a n t ' s  f u l l  c a p a b i l i t i e s  t o  meet product ion schedules.  
Also, changes i n  design of S-I and S-IC s t a g e s  t o  incorpora te  t h e  
l a t e s t  advancements i n  the  s t a t e - o f - t h e - a r t  have d i c t a t e d  changes i n  
production and assembly methods n e c e s s i t a t i n g  bu i ld ing  a d d i t i o n s  and 
extensions.  J u s t i f i c a t i o n s  of t he  s p e c i f i c  i t e m s  t o  be accomplished 
under t h i s  p r o j e c t  follow: 

Support s e r v i c e s  bui ld ing:  
communications, photographic,  and reproduct ion departments 
r equ i r e  a support  s e r v i c e s  bui ld ing .  The p resen t  space i s  
inadequate t o  handle e x i s t i n g  equipment and workloads. The 
support  s e rv i ces  bui ld ing  w i l l  improve e x i s t i n g  and f u t u r e  
cond i t ions  by providing adequate space and more e f f i c i e n t  
opera t in$% se rv ices .  I n  view of e x i s t i n g  and planned workloads f c r  
these  s e r v i c e s ,  t h i s  bu i ld ing  i s  u rgen t ly  requi red .  Space p r e s e r t l y  
being u t i l i z e d  i n  the  engineer ing bu i ld ing  must be vacated f o r  
engineer ing personnel.  The communications department r e q u i r e s  sFace 
f o r  exis1:ing equipment and f u t u r e  requirements  such as p r i v a t e -  
l i n e  tel.egraphic c i r c u i t s ,  a paging system, an en larged  d a t a  
t r a n s c e i v e r ,  an o f f i c e  a r e a ,  r e s t  rooms, and a c e n t r a l  d i r e c t o r y .  

The workload and equipment of the  
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The photographic department r e q u i r e s  space f o r  an o f f i c e ,  
f i l m  rooms;:, s t u d i o s ,  a f i re -proof  v a u l t  wi th  temperature and 
humidity c:ont:rol, a walk-in f r e e z e r ,  s to rage  a r e a s ,  a camera 
r e p a i r  roclri, an e d i t i n g  room, an equipment room, and process  
f i l m  rooms., The reproduct ion department r e q u i r e s  space f o r  
e x i s t i n g  and f u t u r e  equipment c o n s i s t i n g  of o f f s e t  p re s ses ,  
o f f s e t  p r i n t  and photo-direct  cameras, and c o l l a t i n g ,  c u t t i n g ,  
and binding equipment. Space i s  a l s o  requi red  f o r  supply 
s to rage  and f o r  bus iness  o f f i c e s .  

Mezzanine ca fe t e r i a :  
f a c i l i t . i e s  w i l l  be requi red  f o r  approximately 3,200 s t age  
con t r ac to r  manufacturing a r e a  personnel.  
C a f e t e r i a  :is inadequate i n  s i z e  t o  handle t h i s  requirement. 
Expansion of t he  e x i s t i n g  c a f e t e r i a  t o  se rv i ce  manufacturing 
a r e a  pe!rscmnc!l i s  imprac t ica l  because of  i t s  loca t ion .  A 
mezzani.ne f a c i l i t y ,  being c e n t r a l l y  loca t ed  t o  se rv i ce  manu- 
facturi.ng personnel ,  w i l l  prevent ex tens ive  movement t o  and 
from di.ning a r e a s  thereby decreas ing  l o s t  product ion time and 
improving e f f i c i ency .  

A t  peak product ion c a p a c i t i e s  d in ing  

The e x i s t i n g  

Cent ra l  mtciti:enance shops : 
capac i ty ,  t he  support  con t r ac to r  w i l l  need a d d i t i o n a l  shop 
faci1it:iez; t o  provido- s e r v i c e s  t o  the  S- I  and S-IC s t age  
contrac:tors. Present  s e rv i ce  f a c i l i t i e s  temporar i ly  loca ted  
i n  the  mariiifacturing a r e a  are inadequate.  These areas must  
be vacated f o r  f u l l  product ion of t he  S-I and S-IC s t a g e s  
and t h e r e  iare no e x i s t i n g  bu i ld ings  a v a i l a b l e  f o r  t h i s  funct ion.  

As product ion approaches peak 

Increased Laaster s u b s t a t i o n  capac i ty :  
t he  Michouri I?lant with a d d i t i o n a l  shops, s to rage  bu i ld ings ,  b a t t e r y  

The increased  load on 

charging s c a t i o n ,  test  f a c i l i t i e s ,  and l a b o r a t o r i e s  and the  
add i t ion  o : E  b e t t e r  manufacturing equipment, h igher  l i g h t i n g  
l e v e l s  ,, a i r - cond i t ion ing ,  computers and o f f i c e  machines, has  
increased the  demand f o r  e l e c t r i c  power. To meet t h i s  demand, 
it i s  nece:;siary t o  add a d d i t i o n a l  capac i ty  and feeder  
capabi l . i ty  t o  the  master s u b s t a t i o n  to enable  t h e  f a c i l i t y  
t o  e f f i c i e n t l y  c a r r y  out  i t s  mission. 

Increased j s i l e r  p l a n t  capac i ty :  
overload cond i t ions ,  and increased  demands by s t a g e  c o n t r a c t o r s  
n e c e s s i t a t e  i nc reas ing  b o i l e r  p l a n t  c a p a c i t i e s .  A recent  engi -  
neer ing  s tudy of e x i s t i n g  f a c i l i t i e s  i n d i c a t e s  d e f i c i e n c i e s  i n  
steam, water s o f t e n e r ,  feed water pump, condensate pump, 
deaerator-ch i l l e d  w a t e r ,  and r e f r i g e r a t o r  systems caused by 
e i t h e r  prolonged id l eness  o r  age o r  by inadequate  c a p a c i t i e s  i n  
the  e x i s t i n g  systems. 

Required f a c i l i t i e s  expansion, 

Hazardous-tsst  f a c i l i t y :  
provide increased  capac i ty  f o r  product improvement and engi-  

This  tes t  l abora to ry  is requi red  t o  
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neering testing which are essential in supporting the S-I 
program. The work to be performed will include repetitive 
environmental tests in pneumatics, cryogenics, vibration 
and combin.ations of pneumatics vibration, vacuum, thermal 
shock, and impact tests. Test cells are required to carry 
on the hazardous work the laboratory performs for the 
e ng inee-r in,g b r anche s . 
Hydraulictest facility: 
increase flexibility and capacity for product improvement 
work, including pressure and flow characteristics tests 
on hydraulic pumps, valves, filters, motors, lines, and 
assemblies for the S-I booster. 

The hydraulic test facility will 

Structural test facility: 
capacit:y and flexibility for product improvment. Vibration, 

This laboratory will increase 

static load, and thermal test- capabilities and combinations- 
thereof will be provided. Also ,  a weight reduction program 
will be performed to increase payload capabilities, which 
will remquire extensive structural tests to qualify and prove 
reli,ability of new structures. The present structural test 
area will n o t  be able to handle increased heating, vibration 
and loading requirements for new structures. 

Stress uxiJ facility: 
coat area capability for support of the product improvement 

This project vi11 provide a stress 

programs. Stress coating of components is required to 
evaluabe and analyze dynamic and static tests. A t  present, 
no capability exists for stress coating test components, 

Stage t e G  positions: 
requirements, it is necessary to activate (construct and 

To fulfill contractual and schedule 

check out) two stage test positions. The control room and 
test positions will house the equipment necessary to support 
the checkout phase including telemetry ground stations; 
radio frequency system test equipment; batteries for emergency 
power and simulated missile power; instrumentation recording 
equipment; and data analysis equipment. 

Assembly stat,ion cranes: Strengthening of the existing roof 
trusses is required to provide the capability for supporting 
crane loads over two additional assembly stations. Cranes 
will provide clustering capability in these two stations 
whic'h is required to meet present delivery schedules of the 
S-I stages. 

Blast curtains: These curtains will provide protection to 
personnel and equipment in adjoining areas of the manufacturing 
plant from flying fragments in the event of a failure of 
components during a pneumatic test on the assembled booster stage, 
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Function;nl checkout cont ro l  room addi t ions :  
addi t ions  are required t o  house personnel and equipment engaged 
i n  the  checkout of the assembled booster s tage  f o r  ve r i f i ca t ion  
of c i r c u i t  cont inui ty  and component performances of e l e c t r i c a l  
and pneumatic systems. This i s  a q u a l i t y  cont ro l  opera t ion  t o  
determine operation parameters of these systems which i s  
neces:;ary t o  maintain and improve the  r e l i a b i l i t y  of the  
s-I stages.  

Control room 

Manufac,turing area o f f i ces :  
house adminis t ra t ive  and supervisory personnel wi th in  the  

Additional o f f i c e s  are required t c  

manufacturing area. 
s ecu r i ty  f o r  c l a s s i f i e d  materials 
f o r  these personnel. The personnel who are responsible f o r  
production of the S-I s tages  must be located i n  c lose  
proxinxity t o  personnel under their supervision. 

Enclosures are necessary t o  provide 
and acous t ic  pro tec t ion  

COST ESTIMATE- : 

:Bo SITE DEVELOIZMENT AND UTILITY INSTALIAT IONS e 

C. FACILITY CONSTRUCTION AND MODIFICATIONS ................. 
Support s e rv i ces  building (36,000 

Mezzanine c a f e t e r i a  (26,000 square 

Cent ra l  niiintenance shop (24,000 square 

square f e e t  a t  $20.59 per square foot)...... $740,000 

f e e t  at: $111.54 per square foot) ............. 300,000 

feet: at: $116.67 per square foot).. ........... 400,000 
Modificat::ions t o  master substation.. .......... 100,000 

Hazardous t e s t  f ac i l i t y . . .  .................... 90,000 

30,000 
S t r e s s  CCPiXt facility.......................... 20,000 

Blast cu1:l:a:ins. ............................... 390,000 

Modificat::ions t o  b o i l e r  plant..  ............... 150,000 

Hydraulic: test facility....................... 35,000 
S t r u c  t:ura:L 1:e s t f a c i l i t y  (2,400 square 

feet: at: $12.50 per  square foot) ............. 
Two s tage  t e s t  positions...................... 730,000 
Assembly s t a t i o n  cranes....................... 130,000 

Func t iona:L checkout cont ro l  room 
addi t ions  (12,500 square f e e t  a t  
$14.80 per square foot)..................... 180,000 

Manufact~tring a rea  of f ices . .  .................. 185,000 

ID. EQUIPMENT, XNSTRUMENTATION, AND SUPPORT SYSTEMS.. ....... 

--- 
$50 , 000 

3,480,000 

L,990,000 

Communications, photographic and 
reproduction equipment.. .................... 320,000 
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Mezzanine c a f e t e r i a  equipment ................. $140. 000 
Central  maintenance shop ...................... 150. 000 
Transformer and switchgear equipment .......... 200. 000 
Boiler.  r e f r ige ra t ion  u n i t  and 

a n c i l l a r y  equipment ......................... 300. 000 
Hazardous test equipment ...................... 165. 000 
Hydraulic t e s t  equipment ...................... 35. 000 
S t ruc tu ra l  test  equipment ..................... 50. 000 
Spraying. drying and air-handling 

equipment ................................... 5 .  000 
Stage test pos i t ion  equipment ................. 200. 000 
Assemb1:y s t a t i o n  cranes ....................... 80. 000 
Blast cu r t a ins  ................................ 50. 000 
Functional checkout equipment .................. 140. 000 
Manufacturing area o f f i c e s  equipment .......... 155. 000 

DESIGN r4ND ENGINEERING SERVICES ......................... $4t!O. 000 

Total estimated cos t  .............. $6.000. 000 -- 
_cI- 
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MICHOUD PLANT 

FISCAL YEAR 1964 ESTIMATES 

PARKING AND SECURITY IMPROVEMENTS 

DESCRIPTION: 

This  p r o j e c t  proposes t h e  c o n s t r u c t i o n  o f  new permanent parking fac ili- 
t i e s  and t h e  coilversion of e x i s t i n g  temporary parking f a c i l i t i e s  t o  pemia- 
nent faci1it:ie:;. New permanent parking f a c i l i t i e s  t o  be constructed w i l l  
c o n s i s t  of 239:,000 square f e e t  accommodating 683 veh ic l e s .  The parking areas 
t o  be converted w i l l  c o n s i s t  of  825,000 square f e e t  accommodating 2,360 
ve'hic l e  s . 

The consti:uction of t h e  permanent f a c i l i t i e s  w i l l  c o n s i s t  of  f i n a l  
grading of e x i a t i n g  areas, i n s t a l l a t i o n  of  adequate drainage,  and pavinE, of 
compacted she l ' l  base course with an a s p h a l t  binder  course and an asphal t  
wearing course, ,  
i n s t a l l a t i o n  o:E parking l o t  f lood l i g h t i n g  t o  cover t h e s e  areas. 

Also included w i l l  be conc re t e  bumper aisles and t h e  

Th i s  projelzt includes t h e  i n s t a l l a t i o n  of  14,000 l i n e a r  f e e t  of  pelma- 
nent chain l i n k  t:ype s e c u r i t y  fence wi th  s e c u r i t y  l i g h t i n g .  A 12-foot-tride 
shell-topped roadway w i l l  be cons t ruc t ed  along t h e  e n t i r e  length of s e c t x i t y  
fence. 

The scope (of t h e  improvements proposed i n  t h i s  p r o j e c t  i s  shown i n  the  
drawing on t h e  following page. 

JUSTIFICATION: 

Based on p ro jec t ed  peak c a p a c i t i e s  by t h e  S-1 and S-1C s t a g e  contr i ic tors ,  
support ,  and Government personnel,  parking f a c i l i t i e s  w i l l  be r equ i r ed  Kor 
3,000 veh ic l e s .  It i s  proposed t h a t  parking a r e a  be provided based on 1150 
square f e e t  pe'r v 'ehicle.  

The e x i s t i n g  parking l o t s  have a temporary s h e l l  su r f ace  r e q u i r i n g  
frequent maintenance t o  adequately provide f o r  minimum parking convenience. 
These a r e a s  p r e s e n t l y  r e q u i r e  new s u r f a c e  materials and r o l l i n g  a minimim of 
twice annually.  The permanent type a spha l t  topping as descr ibed h e r e i n  w i l l  
reduce maintenance c o s t s  by e l i m i n a t i n g  a d d i t i o n a l  s h e l l  f i l l ,  al low foi- 
proper drainag'e by reducing water accumulation, and reduce employee wall.:in@, 
hazards.  Proper flood l i g h t i n g  i n  t h e s e  a reas  w i l l  prevent s e r i o u s  n igh t  
hazards,  expedi te  i d e n t i f i c a t i o n ,  permit l o c a t i o n  of v e h i c l e s  and h e l p  
e 1 iminat e p il f erage . 
COST ESTIMATE : - 
A. LAND A C Q U I S I T I O N  ............................................... - -- 

CF 10-15 



YICHOUD PLANT 
CIWAL YEAR l@W EItlYATCS 

h w 



B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.................... $ 5 5 j , O O O  

Clear ing  .......................................... $4,000 
Grading ........................................... 12 , 000 
Drainage .......................................... 32,000 
Asphalt F aving . . (118,000 square yards  a t  $2.96 per  

square yard) .................................... 349,000 
Secur i ty  road..(18,500 l i n e a r  f e e t  a t  $3.00 per  

l i n e a r  foo t )  .................................... 56,000 
Secur i ty  fence. .(14,000 l i n e a r  f e e t  a t  $2.30 p e r  

l i n e a r  foot )  .................................... 32,000 
Secur i ty  l i g h t i n g  ................................. 70 , 000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS....................... -"- 
D., EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS............... -..- 

Totz.1 es t imated  cost................................... $611) ,000 -- 
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MICHOUD PLANT 

FISCAL YEAR 1964 ESTIMATES 

ROAD AND AIRSTRIP REHABILITATION 

DESCRIPTION : 

This  pro:jec:t i nc ludes  r e h a b i l i t a t i o n  of t h e  runways, taxiways, aprons, 
ilnd main plant: roads,  and t h e  cons t ruc t ion  of a h e l i p o r t .  Approximately 
825,000 square f e e t  of t h e  e x i s t i n g  runway and taxiway and approximately 
‘764,500 square f e e t  of main p l a n t  roads w i l l  be r e h a b i l i t a t e d .  The ruiway 
w i l l  be r epa i r ed  by r a i s i n g  the  sunken areas of s l a b  by mud jacking.  , in  as-  
p h a l t i c  concrete  surface w i l l  be app l i ed  t o  a l l  surfaces .  The h e l i p o r t ,  l o c a t -  
ed i n  the cerrt:er of the runway, w i l l  include necessary l i g h t i n g  f o r  h e l i c o p t e r  
operat ion.  

The scope of t he  work i s  ind ica t ed  by t h e  drawing on the  f o l l o y i n g  page. 

JUST I FICAT IOK! : 

Rehabi1it:at:ion of t he  p re sen t  5,500 f o o t  length of t h e  Michoud P l a n t  air- 
s t r i p  w i l l  SE’I’VE! t h e  p l a n t  i n  two important ways: (1) It w i l l  form p a r t  bf 
t he  rou te  the S - I  and S-IC s t a g e s  must follclw from t h e  manufacturing p l a n t  t o  
the  proposed c1oc:k area; (2) It w i l l  provide a h e l i p o r t  and small a i r c r a f t  
E a c i l i t y  f o r  m e  i n  t r anspor t ing  personnel,  c r i t i c a l  materials,  and small p a r t s  
Erom the  Miss:.ssippi Test F a c i l i t y ,  t he  S l i d e l l  Computer F a c i l i t y ,  downtown 
New Orleans,  o r  Moisant I n t e r n a t i o n a l  A i rpo r t  t o  t h e  p l a n t .  

The Moisant: I n t e r n a t i o n a l  A i rpo r t  and the  New Orleans Ai rpor t  a r e  remote- 
‘ly located from t h e  Michoud P l a n t  area. Moisant Airport  i s  loca t ed  t h i r t y  
miles west: of t he  Michoud operat ions.  Travel  t i m e  one-way t o  t h i s  a i r p o r t  i s  
one hour and f i f t e e n  minutes. The New Orleans Ai rpor t  i s  loca t ed  t e n  miles 
from the Michoud ope ra t ions  wi th  t r a v e l  t i m e  of f o r t y  minutes each way. Due 
to the  d i s t a n c e s  and the  i t e m s  r equ i r ed  f o r  round t r i p s ,  t hese  a i r p o r t s  can- 
not, without  augmentation, e f f e c t i v e l y  serve t h e  needs of the Michoud Plant.  

The road:; shown i n  t h e  drawing must be r e h a b i l i t a t e d  and strengthened, 
and t h e  tu rn ing  r a d i u s  modified t o  permit t r a n s p o r t  of t he  S-I s t a g e  from the  
no r theas t  end of the manufacturing b u i l d i n g  t o  t h e  dock and of the S-IC s t age  
from the sout:liwest end of t he  manufacturing b u i l d i n g  t o  the  dock. 

:B. SITE DEVE~I,OI?MENT AND UTILITY INSTALLATIONS.. ................ $690,000 

U t i l i t y  connections.......................... $30 , 000 
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ASghal.tiC concrete topping and rehabi l i tat ion 
(1.77,000 square yards a t  $3 .73  per square 
yard\) ...................................... $660,000 

--- C .  F A C I L l l Y  CONSTRUCTION AND M O D I F I C A T I O N S . . . . . . . . . . . . . . . . . . .  ... 
D. EQUIPMENI', INSTRUMENTATION, AND SUPPORT S Y S T E M S . . . . . . . . . . . . . .  - - -  
E .  DESIGN AND ENGINEERING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . $70,000 

Total estimated c o s t . . . . . . . . . . . . . . . .  -j760,000 
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MICHOUD PLANT 

FISCAL YEAR 1964 ESTIMATES 

VEHICLE COMPONENT SUPPLY BUILDING 

- DESCRIPTION : 

This  project. provides  f o r  t h e  cons t ruc t ion  of a b u i l d i n g  con ta in in5  
approximately ;!OO,OOO square f e e t ,  w i t h  an i n s i d e  clear he igh t  of twenty 
f e e t .  Construction w i l l  be p re fab r i ca t ed  steel frame on a concrete  s l a b  
f l o o r  w i t h  grade beams on t r e a t e d  timber p i l i n g s .  
be metal paneling. Included are hea t ing ,  v e n t i l a t i n g ,  l i g h t i n g ,  and sp r in -  
k l e r  and f i r e  d e t e c t i o n  systems. Humidity c o n t r o l  w i l l  be provided i n  spe-  
c ia l  areas. 

The walls and roof w i l l  

An exi.sti.ng r a i l r o a d  spur w i l l  be extended 1,100 f e e t  along t h e  west 
s i d e  of t h e  bui lding.  A loading and unloading dock w i l l  be loca t ed  next  t o  
t h e  r a i l r o a d  spur w i t h  a canopy overhang t o  prevent work stoppage i n  i n c l e -  
mentweather .  A similar loading dock s h a l l  be loca t ed  on t h e  east s i d e  of 
t h e  b u i l d i n g  f o r  t rucking operat ions.  Service roads and hardstands w i l l  be 
provided. 

A sket:ch of t h e  b u i l d i n g  i s  shown on t h e  following page. 

JUST1FICATIX)J : 

Plan t  l ayou t s  c o n s i s t e n t  w i th  planned production schedules i n d i c a t e  
t h a t  t he  e n t i r e  e x i s t i n g  p l a n t  b u i l d i n g  w i l l  be r equ i r ed  f o r  manufacturing 
olperations, le iwing no area f o r  s to rage  of components, equipment, or mater- 
ials required by the s t age  and support  con t r ac to r s .  Adequate s to rage  space 
must be provided t o  these c o n t r a c t o r s  i f  they a r e  t o  meet t h e  product icn 
r<a te s  s p e c i f i e d  i n  c o n t r a c t u a l  agreements. The requested f a c i l i t y  w i l l  sup- 
po r t  progrcm requirements a t  the  Michoud P lan t  as follows: 

(a) The :+I s t age  c o n t r a c t o r  r e q u i r e s  25,000 square f e e t  f o r  the 
stor,agc? of materials, components, and equipment including such 
$terns ias  s t ub  f i n s ,  engine s k i r t s ,  t u r b i n e  exhaust f a i r i n g s ,  
and s imilar  components t h a t  are p r e f i t t e d  and held f o r  fu tu re  
i -n s t a l l a t ion .  Storage space i s  a l s o  r equ i r ed  f o r  j i g s ,  f i x t u r e s ,  
die!;, production materials await ing Government d i s p o s i t i o n ,  and 
m a  j o .e  :suba s semb 1 i e  s u t i  1 i z  ed by t h e  engineer ing t e s t I ab or a t  c ir i e s 
p r i o r  to  and a f t e r  t e s t  programs. 

(b)  The +'IC s t age  c o n t r a c t o r  r e q u i r e s  100,000 square fee t  f o r  t t e  
stox,age of m a t e r i a l s  and equipment, p l u s  a holding a r e a  f o r  
:larga component p a r t s  used i n  the S-IC s tage.  Due t o  t h e i r  
iarg2 s i z e ,  t hese  components cannot be moved i n t o  the manu- 
f a c t J r i n g  a rea  u n t i l  needed. 
cess f o r  movement of components, i s  r equ i r ed  f o r  temporary 
stoic,sge of t hese  items. 

A holding area,  w i th  ready ac- 
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MIC HOUD PLANT 
FISCAL Y E A R  1964 ESTIMATES 

VEHICLE COMPONENT SUPPLY BUILDING 
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(c)  The s.upport con t r ac to r  r e q u i r e s  75,000 square f e e t  f o r  t he  
s t c rage  of t he  m a t e r i a l s  requi red  t o  se rv i ce  the  s t age  con- 
t r a c t o r s .  These requirements w i l l  inc lude  lumber (heavy t i i n -  
ber and m i l l  i t ems) ,p ip ing ,  s t r u c t u r a l  s t e e l ,  t o o l s ,  equip- 
m e n t ,  roof ing ,  s id ing ,  i n s u l a t i o n ,  maintenance veh ic l e  p a r t ; ,  
e l e c t r i c a l  conduit  par t s ,  l i g h t i n g  f i x t u r e s ,  and a l l  n e c e s s x y  
t o o l s  which w i l l  be requi red  by t h e  s t age  con t r ac to r s .  

COST ESTIMATE : 

--- A. LAND ACQUISITION .......................................... 
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS................ $:.15,000 

U t i l i t y  connect ions. . . . . , . . . . . . . . . . . . . . . . . . . . .  $15,000 
Roads and paved areas , . . . . . . . . . . . . . . . . . . . . . . . .  35,000 
Rai l road  s id ing  (1,100 f ee t ) . . .  ............... 65,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS................... 2,;!78,000 

Bui'lding (200,000 square f e e t  a t  $11 per 

Loading platforms (15,000 square f e e t  a t  
square foot )  ................................ 2,200,000 

78 , 000 $5.28 per square foot )  ...................... 
--- D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. .......... 

E. DESIGN AND ENGINEERING SERVICES.. ......................... 240,000 

Tota l  es t imated c o s t . . . . . . . . . . . . . ,  $2,f833,000 - 



NATIONAL AEROPIAUTLCS AND SPACR ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

CONSTRUCTION OF FACILITIES . 1964 PROGRAM 

MISSISSIPPI TEST FACILITY 

Location plan 

Advanced Saturn first stage (S-IC) static test 
facilities ................................... $35.983. 000 

Advanced Saturn second stage (S-11) static 
test facilities .............................. 19.148. 000 

Bridge for U . S . Interstate Highway No . 10 ..... 4.500. 000 

Control center and data acquisition 8nd 
handling facilities .......................... 4.613. 000 

Electronic. instrumentation. and materials 
laboratory ................................... 2.716. 000 

F-1 engine systems test stand .................. 9.000. 000 

Maintenance facilities ......................... 5.987. 000 

Navigation lack ................................ 6.604. 000 

Security control facilities ..................... 675. 000 

Sonic measuring facilities ..................... 1.760. 000 

Transportatian and parking facilities .......... 7.585. 000 

Utility additions and extensions ............... 6.559. 000 

Warehouse adclit.ion and storage facilities ...... 2.318. 000 

Waterways and diocking facilities ............... 4.242. 000 

Total ................... $111.690. 000 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

--- ARVANCEI) SATURN FIRST STAGE (S-IC)  STATIC TEST FACILITIES 

DESCRIPTION: 

The Advanced Saturn f i r s t  s t age  (S-IC) s t a t i c  t e s t  f a c i l i t i e s  cor s i s t  
of two stand:; f o r  t e s t i n g  t h e  S-IC s t ages ,  a t e s t  c o n t r o l  c e n t e r ,  a s t a g e  
s to rage  bu i ld ing ,  and a u x i l i a r y  systems and equipment. The f a c i l i t i e s  a r e  
shown i n  t h e  drawings on the  following t h r e e  pages. 

The authcmized f i s c a l  year  1963 increment of t h i s  p r o j e c t  ($15,312,000) 
plus t h e  requested f i s c a l  year 1964 increment ($35,983,000) c o n s t i t u t e  
approximately 85 percent  of t h e  t o t a l  requirements f o r  t h e  S-IC static tes t  
f a c i l i t i e s .  The balance of t h e  funding requirement w i l l  be requested i n  t h e  
Eiscal  year  11'3615 program. 
increment of the p r o j e c t  i s  as follows: 

The scope of work included i n  t h e  f i sca l .  year  1964 

Test stai&z: 

t h e  S-IC s t age ,  each of which has  t h e  c a p a b i l i t y  of being 
expanded t o  a dua l  p o s i t i o n  stand. Each t e s t  s tand w i l l  
c o n s i s t  of subs t ruc tu re  on p i l e s ,  r e in fo rced  concrete  super- 
struc:tui:e, a s p i r a t o r ,  r o l l i n g  deck, load frames, e l e v a t o r s ,  
booster  placement d e r r i c k s ,  and work platforms. The test  
s tand sulisitructure w i l l  be of r e in fo rced  concrete ,  c e l l u l a r  
const:ruction, and b u i l t  on p i l e s ; -  i t  Will support  t h e  flame d e f l e c t o r  
and the  ~re:tnforced concrete  s u p e r s t r u c t u r e ,  and provide areas for 
test  and service equipment. The r e in fo rced  concrete  super- 
s t r u c t u i x  w i l l  provide areas f o r  t es t  and s e r v i c e  equipment, 
and w i l l  support  t h e  s teel  supe r s t ruc tu re ,  load frame, engine 
work platform, r o l l i n g  deck, and a s p i r a t o r .  The r e in fo rced  
cor-Crete supe r s t ruc tu re  w i l l  c o n s i s t  of two p i e r s ,  one on 
each s i d e  of t h e  flame de f l ec to r .  Space w i l l  be provided 
w i t h i n  tilie p ie rs  f o r  t h e  v a r i o u s  o f f i c e s ,  shops, and equip- 
ment peirtinent t o  the  t e s t i n g  operations.  
s ta i lway;  w i l l  be provided i n  t h e  p i e r s  f o r  access  t o  t h e  
v a r i o u s  Levels. 

The t e s t  complex inc ludes  two t e s t  s t ands  f o r  

E leva to r s  and 

An aspii:ator w i l l  be provided t o  create a d i f f e r e n t i a l  
p re s su re  and w i l l  c o n s i s t  of two h o r i z o n t a l  s tee l  p l a t e s  
separated by s tee l  supporting members and a r e c t a n g l e  
covering t h e  top of the flame d e f l e c t o r .  Within the  
confine:; of t h i s  r e c t a n g l e  w i l l  be an opening l a r g e  
enough to permit the passage of engine exhaust gases  
without  impingement on t n e  s teel  around t h e  edge of t h e  
opening while  engines  are gimballed. 
be coo l td  and shielded so t h a t  it w i l l  s u f f e r  no d e l e t e r i o u s  
e f f e c t  due t o  high temperatures caused by r a d i a t i o n  from t h e  
exhaust E l  m e .  

The a s p i r a t o r  w i l l  
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MISSISSIPPI TEST FAC!L!TY 
FISCAL YEAR 1964 ESTIMATES 

ADVANCED SATURN FIRST STAGE ( S - I C )  STATIC TEST FACILITIES 
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MlSSlSSlPPI TEST FACILITY 
FISCAL YEAR 1964 ESTIMATES 

ADVANCED SATURN FIRST STAGE (S-IC) STATIC TEST FACILITIES 
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Tunnels w i l l  be provided from each tes t  s tand  t o  the  t e s t  
con t ro l  cen te r  f o r  ins t rumenta t ion  and c o n t r o l  t ransmiss ion  
cable  rciuting between these  s t ruc tu res .  

A r o l l i n g  deck w i l l  be provided t o  f u r n i s h  a su r face  upon 
which one engine may be t ranspor ted  from i t s  p o s i t i o n  below 
the  bocs t e r  t o  a l oca t ion  where it can be picked up by a 
de r r i ck  and lowered t o  the  ground. During f i r i n g s ,  t he  
r o l l i n g  deck i s  r o l l e d  c l e a r  of t he  flame area. Heating, 
v e n t i l a t i o n ,  a i r -condi t ion ing ,  and f i r e  p r o t e c t i o n  compatible 
with the  u t i l i z a t i o n  of each a r e a  w i l l  be provided. 

Test  c c z s o l  cen te r :  
cen te r  is t o  house equipment and personnel  requi red  t o  c o n t r o l ,  
observe, supervise ,  and monitor t he  opera t ion  of t h e  complex. 
The test:  c o n t r o l  cen ter  w i l l  be r e in fo rced  f l a t  s l a b  construc-  
t i on  on a m a t  o r  r a f t  foundation. The g ross  f l o o r  area w i l l  
be approximately 30,000 square f e e t ,  The basement f l o o r  w i l l  
be uti l j .zt?d a s  a se rv ice  a rea  conta in ing  the  hea t ing  and air- 
conditi.onj.ng equipment f o r  t he  two t e s t  s tands ,  s p e c i a l  power, 
and e l e c t r i c a l  equipment rooms. The f i r s t  f l o o r  w i l l  con ta in  
a c o n t r o l  room, red- l i n e  ins t rumenta t ion  room, a c o n t r o l  
computei' room, complex coord ina to r ' s  o f f i c e ,  va r ious  s p e c i a l  
purpose shop a reas ,  viewing a rea  and miscel laneous o f f i c e  
space. A tunnel  w i l l  be provided from t h e  tes t  c o n t r o l  c e n t e r  
t o  the  d a t a  a c q u i s i t i o n  f a c i l i t y  f o r  ins t rumenta t ion  and 
control. t ransmiss ion  cable  rou t ing  between these  bui ld ings .  

The major func t ion  of t he  t e s t  c o n t r o l  

Observai&in bunkers: 
b 1 as t p r  oo f , p r o t e c t i v e  enclosure wi th  se  1 f - contained air  
supply from which t e s ;  personnel can v i s u a l l y  observe t e s t  
f ir ing:;  a t  c lose  range. The observa t ion  bunker w i l l  be 
loca ted  350 f e e t  from the  t e s t  s tand a t  an angle  of 75 
degree:; from the  d i r e c t i o n  of f i r i n g .  Three viewing windows 
and one per iscope w i l l  be provided f o r  observat ion.  The 
observa t ion  bunker w i l l  be a r e in fo rced  concrete ,  boxl ike  
structwce:, 1 2  f e e t  by 1 2  f e e t  i n  i n s i d e  plan dimensions, 
wi th  an 8-foot  f l o o r - t o - c e i l i n g  he ight .  

Each observa t ion  bunker w i l l  be a 

Propel l i ,g t  and gas s torage:  The p r o j e c t  w i l l  inc lude  ( f o r  
t h e  f i r s t  t e s t  s tand)  barge-mounted l i q u i d  oxygen s torage ,  
land-based s torage  b a t t e r i e s ,  and R P - 1  f u e l  s torage.  

Stage :LErage bui lding:  The program w i l l  provide a s t age  
s to rage  bui ld ing  t o  provide f a c i l i t i e s  for :  

(1) P r e t e s t  and/or p o s t - t e s t  s torage  of two Advanced 
Saturn S-IC stages .  ( N o  p r e t e s t  or p o s t - t e s t  
func t iona l  checkout work w i l l  be done i n  t h i s  
bu ild ing . ) 
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(2) Service ,  modif icat ion,  and r e p a i r  of boos te r  v e h i c l e s  
wh i:l e mounted on t h e i r  t r a n s p o r t e r s  . 

(3) Storage,  r e p a i r ,  removal, and r e i n s t a l l a t i o n  of s t a g e  
eng:Lnes and assoc ia ted  hardware. 

The s t a g e  s to rage  bui ld ing  w i l l  c o n s i s t  of one h igh  bay and one 
low hay a r e a  wi th  mezzanine. The h igh  bay a r e a  w i l l  have two 
i d e n t i c a l  :sections, each wi th  f a c i l i t i e s  f o r  s t a g e  s torage ,  
service, ,  arid modif icat ion work. A motorized gan t ry  frame and 
f l o o r  rzaLls i n  one sec t ion  w i l l  f a c i l i t a t e  s e r v i c e  and modi- 
f i c a t i o n  operat ions.  The s t r u c t u r e  w i l l  be designed t o  p e r m i t  
t he  futu'ce i n s t a l l a t i o n  of a 150-ton b r idge  c rane  i n  each h igh  
bay secision. One 25-ton br idge  c rane  w i l l  be i n s t a l l e d  a t  the  
ou t se t .  The l o w  bay a rea  w i l l  be used p r imar i ly  f o r  engine 
maintenimce, repair ,  and s torage ;  however, support  f a c i l i t i e s  
w i l l  a l s o  be provided f o r  t h e  o v e r a l l  s t a g e  se rv ice  funct ions.  
The bui ld ing  frame w i l l  be s t r u c t u r a l  s t e e l .  Exterior con- 
c r e t e  WiaLls w i l l  be p recas t  concre te  made hurr icane-proof  
by spec:Lsl r e in fo rc ing .  The e n t i r e  bu i ld ing  w i l l  be heated 
and c e r t a i n  a r e a s  w i l l  be a i r -condi t ioned.  The low bay a rea  
w i l l  be protected wi th  a wet-pipe automatic s p r i n k l e r  system. 
Compresszd a i r  and gaseous n i t rogen  w i l l  be provided i n  the  
bu i ld ing  

P r o p e l l a n t  dump system: The program w i l l  provide emergency 
means f o r  ,the d i sposa l  of p rope l l an t s  from the  s tage.  RP-1 
f u e l  w i l l  'be re turned  t o  t h e  complex s to rage  tanks. Liquid 
oxygen w i l l  be dumped t o  a holding pond and allowed t o  
vaporize.  

Def lec tors :  
t h e  boos te r  engines  exhaust away from t h e  t e s t  s tand  t o  
prevent  i n j u r y  t o  t h e  t e s t  s tand o r  t h e  v e h i c l e  i t s e l f .  The 
d e f l e c t o r  w i l l  c o n s i s t  of t he  open bucket,  water - f i lm cooler  
type,* and w i l l  be cons t ruc ted  of in te rconnec ted  segments of 
c losed s t e e l  box sec t ions .  High-pressure water  w i l l  be 
suppl ied t o  the  underside of t he  s t e e l  boxes, o r  manifolds ,  
and w i l l  be sprayed i n t o  the flame a r e a  through h o l e s  
d r i l l e d  through t h e  manifold top  p l a t e s .  

The flame d e f l e c t o r  w i l l  be provided t o  d i v e r t  

Adaptat ion hardware: The p r o j e c t  inc ludes  adap ta t ion  hard- 
ware f o r  t he  f i r s t  S-IC t e s t  stand. This  equipment w i l l  be 
provided t o  a t t a c h  the  s t a g e  t o  t h e  load frame and w i l l  be 
designed t o  s a f e l y  s u s t a i n  the  s t age  during t e s t  ope ra t ions  
and f i r i n g s .  
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1ns t rumeng. t ion  systems: These systems w i l l  i nco rpora t e  t e s t  
s tand d i s t r i b u t i o n  cab le s  and test- stand- to-data- a c q u i s i t i o n  
f a c i l i t y  t ransmiss ion  c a b l e s  and t h e i r  t e rmina l  boxes f o r  
ready adap ta t ion  t o  m i s s i l e  and s tand  t ransducers ;  i n t e r -  
connecting te rmina l  racks;  patch panels  for minimization of 
t i m e  i n  E4pecific t ransducer- to-channel  assig-nts i n  d i f f e r e n t  
t e s t  runs;  and condui t  and cab le  t r ays .  Inherent  a t t e n u a t i o n  
of high  frequency d a t a  and low power d a t a  s i g n a l s  and slow 
response t o  high volume i n  c losed  air systems, n e c e s s i t a t e s  
t h a t  some condi t ion ing  and c a l i b r a t i o n  subsystems be included 
i n  these  s y s t e m s .  Ins t rumenta t ion  systems w i l l  be  provided 
f o r  over one thousand hard w i r e  d a t a  channels. 

Control  E& communication systems: These systems w i l l  inc lude  
a l l  on-stand and near-s tand devices ,  t e s t  s tand and c o n t r o l  
cen te r  d i s t r i b u t i o n  cables ,  t es t  s tand t o  control c e n t e r  t rans-  
mission cables ,  and t h e i r  boxes, t e rmina l  racks,  jumper racks  
and patcl t  boards, condui ts ,  and cab le  t r ays .  Local c o n t r o l  
pane ls  and service consoles  and t h e i r  support  equipment r acks  
w i l l  be  loca ted  i n ,  on, o r  near  t h e  test s tand;  a l l  o t h e r  pane ls ,  
racks,  and consoles  w i l l  be i n s t a l l e d  i n  t h e  c o n t r o l  cen ter .  
The majoa components and func t ions  of t hese  systems are s p e c i a l  
power sys t ems ;  f a c i l i t y  and s e r v i c e  c o n t r o l s  and d i sp lays ;  
support  subsystems f o r  remote c o n t r o l  and i n d i c a t i o n ;  ti= recordxng 
of contrcil systems events ;  r e d - l i n e  readout  instruments;  test  
coordinator  con t ro l ;  communication and d i s p l a y  devices;  prime 
d a t a  quick-look readout  devices;  go, no-go, and t e s t  termina- 
t i o n  log ic ,  i n t e r l o c k s ,  and con t ro l s ;  camera and t e l e v i s i o n  
timing, c or l t ro ls  and monitors; a r e a  paging and communication; 
and visual,  o r a l ,  and aural  warning c o n t r o l s  and d isp lays .  

High-preaEire water  pumping s t a t i o n  and supply: 
inc ludes  the  s to rage  bas in ,  pumps, pump s t a t i o n ,  and equipment 
t o  provicie t he  d e f l e c t o r  cool ing  water  f o r  t h e  f i r s t  S-IC t e s t  
stand. The pumping s t a t i o n  w i l l  have a capac i ty  of 400,000 
g a l l o n s  per  minute f o r  normal opera t ion ,  p l u s  adequate a d d i t i o n a l  
capac i ty  fcir emergency deluge and of f -s tand  f i r e  p ro tec t ion  
sys  tems. 

The p r o j e c t  

-. P r o p e l l a n t  t r a n s f e r  system: The p r o j e c t  inc ludes  the  pumps, 
motors, switchgear,  and a u x i l i a r y  devices  t o  o f f - load  t h e  
l i q u i d  orryygen from the  barge-mounted s to rage  v e s s e l s  t o  the  
s t ages  in t he  S-IC t e s t  s t ands  and the  RP-1 f u e l  from the  
of f -  s tand tanks  t o  the  v e h i c l e  s t age  tanks. 

High-prei;sure gas d i s t r i b u t i o n  sys  tems : 
d i s t r i b u t i o n  p ip ing  wi th in  t h e  complex, on - s i t e  s torage ,  and the  
on- standl connections of t h e  gaseous n i t rogen  and helium 
w i l l  be provided f o r  t he  S I C  t e s t  s tands.  

Necessary va lves ,  
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High-pressure -- water d i s t r i b u t i o n :  The p r o j e c t  inc ludes  the  
piping,  val-ving, and on-stand connect ions f o r  t he  d e f l e c t o r  
cool ing,  deluge and of f -s tand  f i r e  f i g h t i n g  high-pressure 
water systems f o r  t h e  S-IC t e s t  stands. 

Waste wig=: d i sposa l :  A flume, a d ischarge  bas in ,  and 
va lv ing  for  d e f l e c t o r  waste  water  w i l l  be provided. 

S t r u c t u m L t e s t  equipment: 
load the  t e s t  s tand t o  a s su re  the  s t r u c t u r a l  i n t e g r i t y  of 
t h e  s tand components and equipment whose complexity and 
c r i t i c a l .  func t ion  r e q u i r e  more than t h e o r e t i c a l  j u s t i f i c a -  
t i o n  of :heir s a f e t y  capaci ty .  The hold-down clamps f o r  
boos te r  ;upport arms w i l l  be t e s t e d  by applying a load from 
a 42-incli 3,000-pound-per- square- inch hydraul ic  cy l inder .  
The cy1:inder w i l l  be mounted on a frame t h a t  i s  fas tened  t o  
the  load frame. A mechanical shaker w i l l  be operated on the  
load friune a s  an a u x i l i a r y  input  t o  t h i s  t e s t .  The h o r i z o n t a l  
s tay ing  system t h a t  l i n k s  the  boos te r  to  the  load frame w i l l  
be t e s t e d  by applying loads  from an a r r a y  of l a r g e  diameter,  
high-pressure,  hydrau l i c  c y l i n d e r s  pos i t ioned  t o  form a 
square p a t t e r n  i n  the  plane of t he  s t ay ing  system. By ad jus t -  
ing p res su res  and push-pull  combinations t h i s  a r r a y  w i l l  
duplica ' t? the ho r i zon ta l  loads t h a t  t he  boos te r  p re sen t s  t o  
any h o r i z o n t a l  stay. A mechanical shaker s h a l l  a l s o  be 
conducted to  determine the n a t u r a l  f requencies  and responses  
t o  v i b r a t o r y  f o r c e s  of t he  flame d e f l e c t o r .  

Equipment i s  requi red  t o  proof- 

Canal docks: 
t e s t  s tand f o r  docking p r o p e l l a n t  barges  and t h e  s t age  
t r a n s p o r t  barge. The dock w i l l  c o n s i s t  of a shee t  p i l e  
r e t a i n i n g  wa l l  wi th  e a r t h  b a c k f i l l  and mooring b i t s ,  
fenders ,  and dolphins  as required.  

A dock w i l l  be cons t ruc ted  ad jacent  t o  the  

Guard house: 
en t rance  t o  the  S-IC t e s t  complex. The f a c i l i t y  w i l l  be 
approxirantcrly 160 square f e e t  about h a l f  of which w i l l  be 
cons t ruc ted  a s  a blast-proof  p r o t e c t i v e  enc losure  wi th  s e l f -  
contained a i r  supply f o r  p r o t e c t i o n  of t he  guard s t a f f  dur ing  
test  f i r i n g s .  Included w i l l  be t o i l e t  f a c i l i t i e s ,  hea t ing ,  
c o n t r o l  and warning systems, and a 300- squa re loo t  canopy 
over both the  e n t e r i n g  an3 l eav ing  l a n e s  of t h e  road. 

A guard house w i l l  be cons t ruc ted  a t  t h e  

JUSTIFICATIC)" : 

The p resen t  Advanced Saturn program env i s ions  t h e  need f o r  t h r e e  s t a t i c  
test  s tands  f o r  t he  S-IC s t age  vehic le .  The f i r s t  S-IC s tand i s  p r e s e n t l y  
under cons t ruc t ion  a t  the  Marshall  Space F l i g h t  Center,  Huntsv i l le ,  Alabama. 
The o the r  two s t ands  a r e  planned f o r  t he  Miss i s s ipp i  T e s t  F a c i l i t y .  
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The stia'nd a t  t h e  Marshall  Space F l i g h t  Center w i l l  be a c t i v a t e d  i n  t i m e  
t o  permit t he  acceptance t e s t i n g  of the f i r s t  two S-IC f l i g h t  s tages .  After  
the s tands at: t he  Miss i s s ipp i  T e s t  F a c i l i t y  are  completed, t he  s tand a t  t h e  
Marshall Cenizr w i l l  be used as a back-up and as  a stand f o r  product improve- 
men t . 

Accord-i.ig t o  planned production schedules,  d e l i v e r y  of v e h i c l e s  t o  the 
M i s s i s s i p p i  Test F a c i l i t y  w i l l  be increased from one t o  t h r e e  per  q u a r t e r  i n  
e a r l y  1966. :luring t h i s  t r a n s i t i o n  of from one v e h i c l e  per q u a r t e r  t c  t h r e e  
v e h i c l e s  per q u a r t e r  i t  i s  expected t h a t  t h e  on-stand t i m e  f o r  v e h i c l e s  can 
be reduced f r o m  approximately four  months t o  about s i x  t o  e i g h t  weeks. T h i s  
reduction i n  on--stand t i m e  w i l l  be made poss ib l e  through t r a i n i n g  and experi-  
ence gained with the S-IC stage.  

Since the  S - I C  i s  t h e  boos te r  s t a g e  of t h e  Advanced Saturn system which 
w i l l  be a maxined veh ic l e ,  t he  checkout of t h e  system must be thorough and 
complete. As a minimum i n  e s t a b l i s h i n g  a confidence level f o r  t h e  system, a 
load t e s t  anti ~ J O  s t a t i c  f i r i n g s  w i l l  be performed. One of t h e  s t a t i c  f i r i n g s  
w i l l  be a du~:iat:ion run. Each complete Advanced Saturn v e h i c l e  w i l l .  c a s t  
s eve ra l  million:; of d o l l a r s  which makes it imprac t i ca l  t o  r e l y  on f l i g h t  
t e s t s  only f o r  veh ic l e  development information. I f  d i f f i c u l t i e s  are en- 
(countered dur::ing s t a t i c  t e s t i n g  t h e  malfunctioning components can be  replaced 
lor correct:ed i a t  a minimum of expenses. These same d i f f i c u l t i e s  i n  a f l i g h t  
veh ic l e  would probably mean t h e  loss of t h e  e n t i r e  veh ic l e .  

A s  i nd ica t ed  above, two tes t  p o s i t i o n s  f o r  t h e  S-IC s t a g e  w i l l  be 
required a t  t:he Miss i s s ipp i  T e s t  F a c i l i t y  t o  meet p ro jec t ed  launch schedules. 
The l o c a t i o n  of t he  s t ands  a t  t h e  M i s s i s s i p p i  T e s t  F a c i l i t y ,  which i s  c l o s e  
to  the production f a c i l i t i e s  a t  t h e  Michoud P l a n t ,  w i l l  reduce t r a n s p o r t a t i o n  
c o s t s  and w e a r  and tear on the  veh ic l e s .  

COST ESTIMATE;: 

F i s c a l  Year F i s c a l  Year 
1963 1964 

A. LAND ACQPIIS1:TION.. ......... 
R. SITE DEVELOPMENT AND 

UTILITY 3.PIS'IIALLATIONS.. . 
Foundations and 

excavati.ons. ......... $85,000 
Grading,. ............... 50,000 
Waterway extension.. ... --- 
Roads.. ................ --- 
Parking areas.......... --- 
H a r d  s tartd E;. ............ 
E l e c t r i c a l  systems.. ... 240,000 

--- 

--- .... 

$37 5,000 $2,635,000 

$295,000 
50,000 

495,000 
125 , 000 
25,000 
50,000 
650,000 
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F i s c a l  Year F i s c a l  Year 
1964 1963 --- 

--- Canal docks.. ......... 
Area 3.iighting. ........ 
Potablt? water supply 

and d i s t r ibu t ion . .  .. 
Heat c1:tsl:ribution.. ... 

--- 
--- --- 

Sewage d isposa l . .  ..... --- 
Complex fencing.. --- ..... 

C. FACILITY CONSTRUCTION AND 
MODIFICATIONS. e e . e e e e e $10,012,000 

Tes t  t; It and s t r u c t u r e s  
(Sub , s t ruc ture  f o r  
s tand No. 1 i n  1963; 
comp'l e t ion  of s tand 
No. 1 p lus  substruc- 
t u r e  f o r  s tand No. 2 
i n  XW;). ............ $8,512,000 

Tes t  s tand def lector . . .  1,500,000 
P i l e s  and p i l e  cap..... 
Tes t  con t ro l  cen te r  

(30,000 square f e e t  
a t  $35.50 per square 
foot) . . . . .  ........... 

Radio frequency 
i n t e  r f erence 
suppression ground- 
ing................. . 

Observation bunkers 
(2  a- 360 square 
f e e t  a t  $139 per 
square foo t )  ......... 
ga l  Ions). ............ Water s torage (38,000,000 

Prope l l an t  s torage  
barges  (20 a t  
93,000 ga l lons  each). 

Gas s torage  b a t t e r i e s  
20,000 cubic f e e t  
(water  volume) 

Stage s torage  bui ld-  
ing (53,450 square 
Eeet a t  $26.50 
per square foo t )  ..... 
i n t e r f e rence  suppres- 
sion grounding. ...... 

Radio frequency 

$450,000 
75,000 

100,000 
180,000 
85,000 
55,000 

$15,545,000 

5,700,000 

4,150,000 
--- 

1,065,000 

20,000 

100,000 

340,000 

1,100,000 

1,100,000 

1,415,000 

45,000 
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Guard house (310 
s q i i x e  f e e t  a t  
$32,30 per square 

High-.pressure water 
fooir) ................... 
punnping s t a t ion . .  ...... 

D e  EQUIPMENT,, INSTRUMENTATION, AND 
SUPPORT STZSTEMS.. .............. 

Stage s torage  bu i ld ing  
e quipmen t .............. 

T e s t  s tand de f l ec to r s . .  .. 
Adapt:ation hardware.. .... 
Irtstx-umentation systems: 

Signal. condi t ioning 

Aut:omat i c  ca 1 i b r  a t ion  

Terraha1 racks ,  recep- 

E! (1 uii pme n t ............ 
equipment. ........... 
t:;icl.e boxes, and 
patch panels. .  ....... 

D i s t r i b u t i o n  cable  and 
ciib ].e t r a y s  ......... 

Control and communication 
equnpcnent systems : 
Cont:rol consoles ,  

t:tmninal racks ,  
and boxes. ........... 

Conanuriication and 
warning systems 
( f i r e  alarm, a u r a l ,  
oral. and v i s i b l e  
warning, publ ic  
address ,  i n t e r -  
c.omniunica t ion). ...... 

Test:  and f a c i l i t y  
nicini.toring system 
('IY, photo and event  
recorder) .  ........... 

Specia l  power supply.. . 
Con.t.ro1 and communica- 

tion cable.. ......... 
High-pressure water pumps 

(20 puLmps p lus  addi t ion-  
al punips f o r  standby).. 

F i s c a l  Year F i s c a l  Year 
1964 ---- 1963 

$10,000 

500,000 

--- $15,38 5,000 

200,000 
1,875,000 

520,000 

980,000 

950,000 

750,000 

320,000 

700,000 

750,000 

250,000 
955,000 

255,000 

2,620,000 
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F i s c a l  Year 
1963 

Prope 1 :L,nnt t r a n s f e r  

PropelLant dump 

High-pres:sure gas  

High-prl2ssure water 

--- s y s  t t ,  'in. ,.. ............... 
systc, --- 'in. ................. 
d i s t r i b u t i o n  systems. --- 
d i s  t r  ibu ti on ( d e f l e c t o r  
cool.ing, on-stand deluge 
and o f f - s t and  f i r e  
p ro tec t ion  system). ..... --- 

Waste watier disposal . .  .... --- 
St ruc tu re  tes t  equipment.. --- 

E. DESIGN AND ENGINEERING SERVICES..... $4,925,000 

T o t a l  es t imated  cost......... $15,312,000 

F i s c a l  Year 
1964 

$500,000 

600,000 

500,000 

2,250,000 
260,000 
150,000 

@I. 18 ,000 

$35,5183,000 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

--- ADVANCED SATURN SECOND STAGE (S-11) STATIC TEST FACILITIES 

DESCRIPTION: 

The Advanced Saturn second s t a g e  (S-11) s ta t ic  test  f a c i l i t i e s  w i l l  
c o n s i s t  of two tes t  p o s i t i o n s  f o r  acceptance t e s t i n g  of t he  S-I1 s tage.  
Support f a c i l i t i e s  include a test  c o n t r o l  c e n t e r ,  s t a g e  service and s to rage  
f a c i l i t y ,  propel lant  s to rage  f a c i l i t i e s ,  a u x i l i a r y  systems, and equipmcnt. 
A t  t he  t i m e  t h i s  p r o j e c t  w a s  being prepared f o r  i n c l u s i o n  i n  t h e  NASA f i s c a l  
year 1964 budget submission, t he  funding shown i n  the  f i s c a l  year  1963 c o s t  
e s t ima te  column was being proposed f o r  approval under t h e  Congressional 
reprogramming procedures. The f i s c a l  year  1963 funding increment p lus  the 
funds requestled i n  t h i s  p r o j e c t  w i l l  provide an operable  two test s t and  
f a c i l i t y  and will complete the  funding of t he  Advanced Sa tu rn  second sl:age 
(S-11) s t a t i c  tes t  f a c i l i t i e s .  The f a c i l i t i e s  are shown i n  the  sketches 
on the  following two pages and are descr ibed i n  d e t a i l  as follows: 

Test stand: Each test  s tand w i l l  c o n s i s t  of a s u b s t r u c t u r e ,  
a r e in fo rced  concrete  s u p e r s t r u c t u r e ,  and a steel super- 
s t r u c t u r e .  The test s tand s u b s t r u c t u r e  w i l l  c o n s i s t  of a 
r e in fo rced  concrete  p i l e  cap supported on s u f f i c i e n t  p i l e s  t o  
withstand t h e  s t a t i c  and dynamic loading f o r c e s  occurr ing during 
the  loading and s ta t ic  f i r i n g  of t he  S-I1 stage.  
Crete s u p e r s t r u c t u r e  w i l l  support  t h e  load frame, t o  which the  s t a g e  
under t ee t  s w i l l  be mounted, a8 w e l l  as support ing t h e  steel  super- 
s t r u c t u r e .  
and equipment, work platforms, and walkways which w i l l  provide access 
t o  t h e  upper p a r t  of the s t a g e  mounted an t he  stand. 
s t r u c t u r e  w i l l  enclose instrumentat ion and c o n t r o l  terminal  rooms, 
shops, and space f o r  test support  functions.  

A r e in fo rced  COIL- 

The s u p e r s t r u c t u r e  w i l l  support  s t a g e  handling d e r r i c k s  

The super- 

Stage service and s to rage  bui lding:  
provided f o r  s e rv i c ing  and s t o r i n g  s t a g e s  before  and a f t e r  
test f i r i n g  and during severe weather conditions.  The 
bu i ld ing  w i l l  be a one-story s t r u c t u r e  with t h r e e  high bay 
areas and one low bay area as ind ica t ed  on the  a t t ached  
sketch. The bu i ld ing  w i l l  be designed f o r  t h r e e  150-ton 
br idge cranes. The bu i ld ing  frame w i l l  be s t r u c t u r a l  s teel  
on p i l e  foundation. Ex te r io r  concrete  w a l l s  w i l l  be p r e c a s t  
concrete  made hurricane-proof by s p e c i a l  r e in fo rc ing .  
e n t i r e  bui lding w i l l  be heated and c e r t a i n  s p e c i f i c  areas 
air-condi t ioned.  The bu i ld ing  w i l l  be p ro tec t ed  with a w e t -  
pipe automatic s p r i n k l e r  system. Compressed a i r  and gaseous 
n i t rogen  w i l l  be provided i n  the bui lding.  Equipment f o r  t h i s  
f a c i l i t y  w i l l  be used f o r  p r e t e s t  and p o s t - t e s t  handling and 
checkout of s t a g e  v e h i c l e s  and w i l l  include heavy h o i s t i n g  

A bu i ld ing  w i l l  be 

The 
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MiSSiSSiPPi TEST FACiLifY 
FISCAL YEAR 1964 ESTIMATES 

ADVANCED SATURN SECOND STAGE (S-II) STATIC TEST FACILITIES 
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equipment,, d a t a  a c q u i s i t i o n  equipment, and manual check- 
out  instrument  s. 

ProDelliG: storape: Barges w i l l  be provided f o r  s t o r i n g  
l i q u i d  hydrogen and oxygen i n  t h e  proximity of each test 
stand. Provis ions  w i l l  be made t o  connect t he  p rope l l an t  
s to rage  tiinks on the  barges  t o  the  p rope l l an t  t r a n s f e r  
systems,, 
controlL and i n d i c a t i n g  devices  t o  i n s u r e  maximum s a f e t y  
when i n  u:3e. 

The barges  w i l l  be equipped wi th  s u f f i c i e n t  

T e s t  st4@ support  bu i ld inq:  
provide o f f i c e ,  l abora tory ,  and shop space i n  suppor t  of 
test s tand  operat ions.  The bu i ld ing  w i l l  be of i n su la t ed  
metal cons t ruc t ion  and w i l l  provide 3,600 square f e e t  of 
space. 

The suppor t  bu i ld ing  w i l l  

Deflect(=, 
exhaust  away from the  test s tand  t o  prevent  i n j u r y  t o  the  
test s tand  or t o  t he  s t a g e  undergoing test. The d e f l e c t o r  
w i l l  be a n  open-bucket, water - f i lm type,  and w i l l  be 
cons t ruc ted  of in te rconnec ted  segments of c losed  steel box 
sec t ions .  High-pressure water w i l l  be suppl ied  t o  the  
underside of the  s t e e l  boxes, o r  manifolds ,  and w i l l  be 
sprayed i n t o  the  flame area through ho le s  d r i l l e d  through 
the  manifold top  p l a t e s .  

The flame d e f l e c t o r  w i l l  d i v e r t  t h e  engine ' s  

Adaptat ion hardware: Adaption hardware i s  requi red  f o r  the  
S- I1  test s tands.  The equipment w i l l  be provided t o  a t t a c h  
the  s t a g e s  t o  the  load frame i n  t h e  test s tand  and w i l l  be 
designed t o  s a f e l y  s u s t a i n  the  s t a g e s  dur ing  test ope ra t ions  
and f i r i n g s .  

I n s t r u n e n t a t i o n  systems: 
include r e c e p t a c l e  boxes f o r  ready adap ta t ion  t o  s t a g e  
veh ic l e  and s tand  t ransducers ,  patch panels  f o r  connect ion 
f l e x i b i l i t y ,  condi t ion ing  equipment t o  modify c e r t a i n  
types of d a t a  s i g n a l s  t o  a form capable  of being t ransmi t ted  
t o  and rece ived  by d a t a  a c q u i s i t i o n  equipment wi th  a 
minimum of degrada t ion  of d a t a  i n t e l l i g e n c e ,  and the  t r ans -  
mission and d i s t r i b u t i o n  cab le s  and te rmina l  equipment t o  
in t e rconnec t  the  components i n t o  an  operable  system. 

The test  s tand  components w i l l  

High-pressure gas system: Th i s  system w i l l  c o n s i s t  of t he  
necessary va lves ,  d i s t r i b u t i o n  p ip ing  w i t h i n  the  complex, 
on-site: s to rage  , and the  on-stand connect ions of t he  gaseous 
nitrogem and helium fo r  t he  f i r s t  S-I1 test  stand. 
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Waste wa&ir d i sposa l :  
a d i scharge  bas in ,  and valving f o r  d e f l e c t o r  waste water. 

This system w i l l  c o n s i s t  of a flume, 

Observagon bunker: This s t r u c t u r e  w i l l  c o n s i s t  of a b l a s t -  
proof ,  prlotective enclosure with se l f -conta ined  a i r  supply 
from which test  personnel can v i s u a l l y  observe test  f i r i n g s  
a t  close range. The observa t ion  bunker w i l l  be loca t ed  350 
f e e t  from the  test  s tand a t  an  angle  of 7 5  degrees  from the  
d i r e c t i o n  of f i r i n g .  Three viewing windows and one per iscope 
w i l l  be provided fo r  observat ion,  The observa t ion  bunker 
w i l l  be a r e in fo rced  concre te ,  box-l ike s t r u c t u r e ,  1 2  f e e t  
by 12 Eeet i n  i n s i d e  p lan  dimensions, wi th  an  8 - foo t  f loor -  
t o  -ce i Ling he ight .  

P rope l l an t  dump system: This system w i l l  provide a n  emergency 
means !of dump d i s p o s a l  of l i q u i d  oxygen from the  s t a g e  t o  a 
holding pond f o r  vaporizat ion.  

Hydrogendisposa l  system: 
the  dump d i sposa l  of hydrogen from the  s t a g e  dur ing  emergency 
condi t ions .  The dump system w i l l  p e r m i t  con t ro l l ed  untanking 
of the l i q u i d  hydrogen i n t o  an underground tank,  from which 
the  hydrogen w i l l  be vented t o  the atmosphere i n  a manner 
t h a t  w i l l  permit con t ro l l ed  continuous burning of t he  a i r -  
hydrogen mixture . 

The p r o j e c t  inc ludes  a system fo r  

Guard house: A guard house w i l l  be provided a t  t h e  en t r ance  
t o  the  S-I1 t e s t  complex. The bu i ld ing  w i l l  be approximately 
160 square f e e t  i n  f l o o r  a rea ,  h a l f  of which w i l l  be cons t ruc ted  
a s  ,a b l a s t - p r o t e c t i v e  enclosure wi th  se l f -conta ined  a i r  supply. 
Included w i l l  be t o i l e t  f a c i l i t i e s ,  hea t ing ,  c o n t r o l  and 
warning systems, and a canopy extending over both e n t e r i n g  and 
leaving l anes  of the  road. 

Controls  and communications: Control  and communication 
components and c i r c u i t r y  w i l l  include te rmina l  boxes t o  
f a c i l i t a t e  connections t o  the  s t a g e  v e h i c l e  and po r t ab le  test  
s tand  equipment; patch panels  fo r  t i m e  saving connect ion 
f l e x i b i l i t y ;  b a t t e r i e s  and s p e c i a l  power supply systems; s p e c i a l  
adap ta t ion  and con t ro l  equipment f o r  test  monitoring dev ices ;  
a u r a l  and v i s u a l  warning systems; pub l i c  address  and sound- 
powered communication sys t ems ;  c o n t r o l  and i n d i c a t i o n  systems 
f o r  d e f l e c t o r  cool ing water ,  t e s t  s tand  deluge,  and high-pressure 
gas and p rope l l an t  t r a n s f e r ;  and t ransmiss ion  and d i s t r i b u t i o n  
cables  and te rmina l  equipment t o  in t e rconnec t  t he  components 
i n t o  operable  systems. 



The p re~sen t  Advanced Saturn program env i s ions  the  need f o r  four  s t a t i c  
s t ands  f o r  t he  S - I1  stage. The research  and development pronram w i l l  require! 
two s t ands  at  ,Santa Susana, C a l i f o r n i a  and the  acceptance test program 
w i l l  r e q u i r e  two s t ands  a t  the  Miss i s s ipp i  Tes t  F a c i l i t y .  One s tand  a t  t h e  
Miss i s s ipp i  'rest F a c i l i t y  is  being funded i n  the  f i s c a l  year  1963 budget. 

The acce le ra t ed  pace of the  Advanced Sa turn  program d i c t a t e s  thtitt 
research  and development e f f o r t s  and acceptance t e s t i n g  e f f o r t s  be pc1:rformed 
concurren t ly  f o r  t he  f i r s t  e i g h t  vehic les .  I n  t h i s  connect ion,  when the 
f i r s t  S-XI s t a g e  i s  de l ive red  a t  the  Miss i s s ipp i  T e s t  F a c i l i t y ,  only s i x  
months of t e s t i n g  on the  a l l - sys tems s tand  a t  Santa  Susana w i l l  have been 
accomplished. 

According t o  planned product ion schedules ,  d e l i v e r y  of veh ic l e s  t o  the  
M i s s i s s i p p i  're.st F a c i l i t y  w i l l  be increased  from one t o  t h r e e  per  q u a r t e r  
i n  e a r l y  1966. 

Since tihe S- I1  s t a g e  is p a r t  of a system t h a t  w i l l  be man-rated,, t he  
checkout of the system must be thorough and complete. A s  a minimum i n  
e s t a b l i s h i n g  a confidence l e v e l  f o r  t he  veh ic l e ,  a load test and two s t a t i c  
f i r i n g s  w i l l  be performed. One of t he  s ta t ic  f i r i n g s  w i l l  be a d u r a t i o n  
run. Time on stand f o r  t he  f i r s t  veh ic l e s  w i l l  be approximately four  months,, 
bu t  through t r ,a in ing  and experience t h i s  time should decrease  t o  about s i x  
weeks f o r  l a t e r  s t ages ,  As i nd ica t ed  by the  above, one test p o s i t i o n  a t  the  
Miss i s s ipp i  r e s t  F a c i l i t y  would be incapable  of meeting test  schedultis; a 
second s tand  i s  the re fo re  requi red  as proposed i n  t h i s  p ro jec t .  

U t i l i z a t i o n  of the  research  and development s t ands  a t  Santa Susrina is 
l imi t ed  due t o  r e s t r i c t i o n s  placed on t h e i r  opera t ions .  The r e s t r i c t i o n s  
r e s u l t  from the  proximity of privately-owned r e s idences ,  t he  shor tage  of land,  
and the  nearness  of o the r  t e s t  f a c i l i t i e s  t o  the  S- I1  test p o s i t i o n s ,  For 
s a f e t y  reasons ( b l a s t  and acous t i c s ) ,  t he  Santa  Susana s t ands  cannot be 
f u l l y  u t i l i z e d  f o r  acceptance t e s t i n g .  
proposed f o r  cons t ruc t ion  a t  the  Miss i s s ipp i  T e s t  F a c i l i t y  are accordingly 
e s s e n t i a l  t o  the  Advanced Saturn development program. 

The a d d i t i o n a l  s ta t ic  test  s t ands  

COST ESTIMATE: 
F i s c a l  Year F i s c a l  Year 

,11964 1963 - 

B. SITE DEVELOPMENT AND UTILITY 
INSTALWLTIONSo 0 e 0 e 0 0 0 0 0 .e 0 0 0 $2s260,000 

Grading................... $70,000 
Foundation excavation..... 90 , 000 
Waterway extension........ 800,000 

!)660 , 000 
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F i s c a l  Year F i s c a l  Year 
1964 - 1963 

Roads and parking areas. ... 
Hardstands................. 
E l e c t r i c a l  systems......... 
Potable water system.. ..... 
Complex fencing............ 
Canal doc'ks.. .............. 
Area l ight ing. .  ............ 
Heat d i s t r i b u t i o n .  ........ 
Sewage collection.......... 

$125,000 
50,000 
240,000 

35,000 
750,000 
50,000 
50,000 

--- 

--- 

Tes t  s t ands  (two) .......... 3,870,000 
Tes t  c o n t r o l  center........ 750,000 
Stage service and s to rage  

bu i ld ing  (68,900 square 
f e e t  a t  $36 per square --- foot)  .................... 
i ng  (3,600 square f e e t  
a t  $33 per square foot) .  . 

Observation bunkers (two; 
360 square f e e t  a t  $111 

T e s t  s t and support  bu i ld -  

120,000 

per square foot).. ....... 30,000 
Guard house ( including 

b l a s  t:-proof enclosure 
and canopy, 310 square 
feet at: $32.30 per 
square foo t )  ............. 10,000 

of 1.1.quid hydrogen each). 

Prope 1.l.arit s to rage  barges 
( t h r e e  ;, 200,000 g a l l o n s  - -- 

Prope1.l.ant dump system.. ... 100,000 
High-pressure gas s to rage  

tanks.................... 1,750,000 
Water s to rage  tank.. ....... 40,000 

D. EQUIPMENT, INSTRUMENTATION, 
AND SUPPORT SYSTEMS. 0 0 0 0 0 0 

Deflec1:oi:s (two). .......... 520,000 
Adaptation hardware.. ...... 200,000 

Contro.1 and communication 
Instrrirnentation systems.. .. 800,000 

syst:c:m:i.. ................ 1,000,000 

$125,000 
125,000 
150,000 
50,000 
50,000 

75,000 
50,000 
35,000 

--- 

$6,670,000 $7 ,!)20,000 

3,740,000 --- 

2,500,000 

120,000 

50,000 

10,000 

1,500,000 --- 

7,720,000 9,585,000 

575,000 
200,000 

2,000,000 

950,000 
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High-pressure water 
system.. ........... 

Propellant transfer 
systems.. .......... 

Hydrogen disposal 
system.. ........... 

High-pressure gas 
system.. ........... 

Propellant dump 
system.. ........... 

Was& water disposal . .  
Structure test 

e qui pme n t .......... 
Stage service and 

s tor age bui  Id ing 
equi p e n t  .......... 

$1,950,000 

1,800,000 

--- 

--- 
200,000 

200,000 

--- 

Fiscal  Year Fisciil Year 
1!)64 - 1963 

$700 000 

2 , 500,000 

750,000 

50,000 
60 , 000 

1,800,000 

E. DESIGN AND ENGINEERING 
SERVICES, ,.. 4983,000 ............................ S3s353,OOO 

$19,148,000 - Total. estimated cost .  $20,003,000 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

BRIDGE FOR U.S. INTERSTATE HIGHWAY NO. 10 

DESCRIPTION : 

This pmjlect reques ts  funding f o r  t h e  d i f f e r e n c e  i n  c o s t  between, 
t h e  l o w  level Eixed-bridge o r i g i n a l l y  planned f o r  t h e  E a s t  Pea r l  River 
c ross ing  of U.S. Interstate Highway No. 10 and t h e  s p e c i a l  des ign  br idge 
required t o  provide waterway access  t o  t h e  Miss i s s ipp i  T e s t  F a c i l i t y .  
The s p e c i a l  des ign  br idge w i l l  c o n s i s t  of a four - lane  br idge  wi th  a 73- 
foo t  v e r t i c a l  c learance  between t h e  bottom members of t h e  br idge  and the  
r i v e r  channel during high water. 
opening type)  lcenter s ec t ion ,  but machinery f o r  ope ra t ing  t h e  c e n t e r  s e c t i o n  
w i l l  not  be i n s t a l l e d .  Higher c learances  w i l l  not  be requi red  u n t i l  l a r g e r  
s t ages  than those of t h e  Advanced Sa turn  v e h i c l e  are developed, whicli i s  
a n t i c i p a t e d  t o  be a f t e r  1970. A t  t h a t  t i m e ,  opera t ing  machinery wi l l  be 
i n s t a l l e d  t o  provide unl imited v e r t i c a l  c learance  a t  a present-day est imated 
cos t  of $150,000. 

The br idge w i l l  have a bascule  (or  

Funds will be t r ans fe r r ed  t o  t h e  Bureau of Publ ic  Roads who wi l l  
accomplish des ign  and cons t ruc t ion  of t h e  bridge. 
br idge,  as est imated by t h e  Bureau of Publ ic  Roads, w i l l  be $5,300,000. 
The Bureau O E  Public Roads w i l l  fund t h e  c o s t  of t h e  l o r l e v e l  bridgc 
o r i g i n a l l y  planned f o r  t h e  East Pearl River cross ing ,  $800,000; and t h e  
National Aexon*autics and Space Administration w i l l  fund t h e  balance clf 
t h e  s p e c i a l  bridge c o s t s ,  $4,500,000. A ske tch  of t h e  br idge  i s  sho5m on 
the  following page. 

The t o t a l  c o s t  of t he  

The Miss i s s ipp i  T e s t  F a c i l i t y  i s  loca ted  approximately 30 miles  no r th  
of t he  Gulf I n t r a c o a s t a l  Waterways. 
s i t e  by means of barges t r a v e l i n g  t h e  i n t r a c o a s t a l  waterway and up t h e  
East Pea r l  River. The proposed I n t e r s t a t e  Highway No. 10, as p resen t ly  
planned, w i l l  c ros s  t h e  access  waterway south  of t h e  test s i te .  

Vehicles w i l l  be t r anspor t ed  t o  t h e  

The I n t e r s t a t e  Highway br idge o r i g i n a l l y  proposed f o r  cons t ruc t jon  on 
t h e  East Pea r l  River would not  permit passage of s t a g e  t r a n s p o r t  barges 
up r i v e r  t o  the Miss i s s ipp i  T e s t  F a c i l i t y  due t o  t h e  v e r t i c a l  c learance  
required.  At meetings with t h e  Bureau of Publ ic  Roads, i t  w a s  agreecl t h a t  
t h e  NASA would reques t  funds f o r  t h e  d i f f e r e n c e  i n  cos t  between t h e  
o r i g i n a l l y  proposed br idge  and t h e  br idge  now requi red  t o  provide unjn- 
t e r rup ted  f :hw of highway t r a f f i c  while s t a g e  t r a n s p o r t  barges are passing. 
The bascule  center  s e c t i o n  w i l l  a l low t h e  movement of  barges and f u t u r e  
s t ages  which nay have vertical he ights  i n  excess of 73 f e e t .  
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COST ESTIMATO: 

-.-- A. LAND A C ~ I I ~ ; I T I O N . e e e e e e . e e e e e e . e . e e e e e e . . e e e e e e e * * * * * * * * *  

- ,-- B e  S I T E  DEVICLOPMENT AND UTILITY INSTALLATIONS e e e e a .  e e e a a 

Ce FACILITI! CONSTWUCTION AND MODIFICATIONS. l . . . . . . . . l l $4,500,000 

Brid5;e construction. l l l . l . l . l l l l l l l l l l $4,500,000 

- -- D. EQUIPMEW, INSTRUMENTATION, AND SUPPORT SYSTEMS. e e e e * .  e .  . 
- -- E. DESIGN AND ENGINEERING S E R V I C ~ . e e . e e e e e e e e . e e e e . e . e e e e . .  

T o t a l  estimated cost.. e .  . $4,5ClO,OOO -- --- 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

CONTROL CENTER AND DATA ACQUISITION AND HANDLING FACILITIE!i --- 
DE SCRIPTLO! : 

Funding i n  t h e  f i s c a l  year  1963 program provided a b a s i c  contro:i. c e n t e r  
and a d a t a  a c q u i s i t i o n  and handl ing f a c i l i t y  toge ther  w i th  some re l i i t ed  equip-, 
ment which could be determined a t  t h a t  time. The proposed f i s c a l  yctar 1964 
increment o f - t h i s  p r o j e c t  r e q u e s t s  funding f o r  t h e  remaining equipmcmt i t e m s  
requi red  t o  complete these  f a c i l i t i e s ,  as follows: 

C o n t r o l c e n t e r  equipment : 
r a d i o  communication t o  l o c a l  mobile t r a f f i c  ( land and water)  and 
remote ship-to- shore communication ( u l t i m a t e l y  M i s s i s s i p p i  T e s t  
F a c i l i t y  t o  Cape Canaveral) , t r a f f i c  d i sp l ays ,  f a c i l i t y  s a f e t y  con-, 
t r o l  systems, f a c i l i t y  coord ina t ion ,  s e l e c t i v e  t e l e v i s i o n  monitoring 
from a l l  complex and a r e a  cameras, t e s t  countdown paging and opera- 
t i o n a l  intercom, s e c u r i t y  con t ro l ,  and emergency frequency cont::ol 
t o  a l l  components of t h e  Miss i s s ipp i  T e s t  F a c i l i t y .  

Major equipment i tems a r e  requi red  f o r  

Data a c E i s i t i o n  equipment: Th i s  system will provide an i n i t i a l  
channel end device c a p a b i l i t y  f o r  condi t ion ing ,  c a l i b r a t i o n ,  and 
readout of analog d a t a  and d i g i t a l  data .  D ig i t i zed  d a t a  w i l l  biz 
d i r e c t l y  recorded o r  t abu la t ed  as r a w  da t a ,  surveyed f o r  t i m e  czn- 
t r ance  i n t o  and r e t e n t i o n  wi th in  p re se l ec t ed  l i m i t s ,  checked ani1 
converted t o  a b e s t - f i t  t o  t h e  known curve f o r  t h e  t ransducer  used, 
and converted t o  engineer ing  un i t s .  The system w i l l  be expandell t o  
accommodate the  S-I1 s t a t i c  tes t  ins t rumenta t ion  requirements.  S t a t -  
i c  and low response (slow changing) d a t a  will be display-recorded on 
s i n g l e  t r a c e  s t r i p  c h a r t  r eco rde r s  and recorded by an analog/di ; : i ta l  
u n i t  (analog t o  d i g i t a l ,  h igh  speed, data a c q u i s i t i o n  c o n t r o l l e r ,  
conver te r ,  and r eco rde r s  system). Medium response (mid-frequemy) 
d a t a  w i l l  be g raph ica l ly  recorded by osc i l l og raphs  and d i g i t a l l y  
by a n a l o g / d i g i t a l  un i t s .  Fas t  response (high frequency) d a t a  w i l l  
be analog-recorded on magnetic tape. Analog/d ig i ta l  u n i t s  prov Lde 
f o r  cathode-ray tube quick-look bargraph r e p r e s e n t a t i o n  of s e l e z t e d  
d a t a  channels  and r e t r a n s m i t t i n g  of s e l e c t e d  d a t a  u n i t s .  S t r i p  c h a r t  
recorders  a l s o  provide f o r  r e t r a n s m i t t i n g  of d a t a  by analog s ig i a l : ;  
t o  remote i n d i c a t o r s  f o r  quick-look and/or r ed - l ine  in shmnen ta t ion .  
Programmable patch and automatic switching have been included f 31: 

opt imiza t ion  of equipment u t i l i z a t i o n .  Time-pulse genera t ion  f 3 r  
synchronizat ion of recorded d a t a  dur ing  processing and d e t a i l e d  anal-  
y s i s  w i l l  be included. Automation of p r e t e s t  and p o s t - t e s t  c a l l b r a -  
t i o n  arid t e s t  s imula t ion  of s e l e c t e d  d a t a  channels  and t h e i r  t rnns-  
ducers ,  condi t ion ing  and c a l i b r a t i o n  subsystems, and readout  o r  
recording devices  w i l l  a l s o  be included as p a r t  of t h e  instrumeiita- 
t i o n  systems. 
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Data htmcllinv cen te r  equipment: 
processirtg and r educ t ion  of d a t a  accumulated a t  a t e s t  area d a t a  
acquisf- t ion f a c i l i t y  f o r  quick-look adequacy of test  data .  
nec.esmry, r a w  o r  engineer ing d i g i t i z e d  d a t a  w i l l  be t r a n s l a t e d  
for s p e c i f i c  computer languages necessary  i n  the  o f f - s i t e  computa- 
t i o n s  cmd eva lua t ions  i n  a detailed a n l a y s i s  f o r  m i s s i l e  acceptance. 
Vibra t ion  data acquired on magnetic tape w i l l  be played through 
spectrctl a n a l y s i s  equipment t o  ob ta in  power s p e c t r a l  d e n s i t i e s .  
Mis s i l e  te lemetered d a t a  and t r a n s m i t t e r  t e s t i n g  ou tpu t s  w i l l  be 
received d i r e c t l y  i n  t h i s  c e n t e r  i n  rea l - t ime;  a l l  o t h e r  d a t a  w i l l  
be brought t o  t h e  c e n t e r  i n  the  form of s t r i p  c h a r t  and o s c i l l o -  
gram a.rialog da ta ,  magnetic tape  analog o r  d i g i t a l  da t a ,  and punzhed 
tape, punched card,  and t e l e t y p e w r i t e r  t abu la t ed  d i g i t i z e d  d a t a ,  

Th i s  equipment w i l l  be used i n  the  

Where 

JUST IFICATXg : 

Data a c q u i s i t i o n  and handl ing f a c i l i t i e s  a r e  requi red  t o  receivls arid 
process  infcmdormation acquired through ins t rumenta t ion  channels  i n  support  
of t he  S-IC and S-I1 t e s t  complexes. The c o n t r o l  c e n t e r  equipment i; neces- 
s a ry  t o  e s t a b l i s h  c o n t r o l  of s e c u r i t y  and sa fe ty ,  and t o  permit t he  ;chc:dulii:ig 
of ope ra t ions  f o r  the  test  complexes. 

The c e n t r a l i z e d  d a t a  a c q u i s i t i o n  and handl ing f a c i l i t i e s  supporl: t he  t e s t  
program w i t h  t he  minimum amount of equipment and f a c i l i t i e s .  
does away wi th  the  n e c e s s i t y  of having d u p l i c a t e  equipment f o r  every test  po:si- 
t ion .  No o the r  f a c i l i t i e s  o r  equipment a r e  a v a i l a b l e  t o  perform t h i , ;  function,,  

This  concept 

COST ESTIMATE_: 

C. FACILITY C~ONSTRUCTION AND MODIFICA- 
TIONS...........................*.. 

Data a c q u i s i t i o n  c e n t e r  $900,000 
Data hanldling center .  .. 
Control  ,center ......... 800 , 000 

900 , 000 

D. EQUIPIPMENT, INSTRUMENTATION, AND 
suppow SYSTEMS.................... 

Data a c q u i s i t i o n  cen te r  equipment: 
Anabg  d i g i t a l  system 2,600,000 
Osci l lograph,  s tock 

chnrt systems. ..... 2,700,000 

F i s c a l  Year 
1963 

$2,600,000 

10 , 700 , 000 

650,000 

150,000 

Fii;cal Year 
1964 .. - 

L’., 100,000 
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Magnetic tape  re- 
corders  and telem- 
e t r y  rece ivers . .  ........ $880,000 

Conditioning equip- 
ment imtl s p e c i a l  
systems,. ................ 1,100,000 

Cable, cab le  t r a y s ,  
termina:l equipment, 
s w i t c h  rmd patch 
systems,. ................ 720,000 

Data hand:ling c e n t e r  equipment : 
D i g i t a l  tape reduc- 

Osci l lograph and 
t i o n  system ............. 500,000 

strip c h a r t  re duc - 
t i o n  :systems.. .......... 500,000 

Telemetry systems......... 500,000 
Control cen te r  equipment : 

Area-wide o r a l ,  a u r a l ,  
and v:Lsual warning 
systtms,. ................ 600,000 

systems.. ............... 300,000 

conti:olqD ................ 300,000 

In t e rca imin ica t  ion  

F ac i 1 i 1: :Le 1s s y s t e m s  

E. DESIGN ANI) ENGINEERING SERVICES, 

F i s c a l  Year 
1963 

--- 

F i s c a l  Year 
1964 . - 

$800,000 

800,000 
900,000 

400,000 

200,000 

200,000 

$700,000 - $,513,000 
Toti31 est imated cost............$14,000,000 $4,613,000 - 

- 1/ Funds f o r  s i te  development and u t i l i t y  i n s t a l l a t i o n s  a t t r i b u t a b l e  
t o  ithe f a c i l i t i e s  provided i n  t h e  i n i t i a l  1963 funding increment 
arc? contained i n  t h e  f i s c a l  year  1963 u t i l i t i e s  p r o j e c t ,  ancl a r e  
r e f l e c t e d  i n  t h e  f i g u r e s  shown i n  t h e  f i s c a l  year 1963 c o s t  
es t imate  column i n  the  f i s c a l  year 1964 p r o j e c t  e n t i t l e d  " U t i l i t y  
Add i t i o n s  and Extensions," 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

- ELECTRONIC, INSTRUMENTATION, AND MATERIALS LABORATORY 

DESCRIPTIO!!: 

The e l e c t r o n i c ,  instrumentat ion,  and materials l abora to ry  w i l l  be used 
i n  support of the  Advanced Saturn s t a g e  test f a c i l i t i e s  t o  s e r v i c e  and 
c a l i b r a t e  E l e c t r o n i c  and in s t rumen ta t ion  equipment, maintain and s e r v i c e  
t e l e v i s i o n  arid s t i l l  cameras, process f i l m ,  and provide l abora to ry  space 
and equipurnt. f o r  t he  veh ic l e  s t a g e  c o n t r a c t o r s  a t  the  Miss i s s ipp i  rest 
F a c i l i t y .  At the t i m e  t h i s  p r o j e c t  w a s  included i n  the NASA f i s c a l  year 
1964 budget. r eques t ,  t he  funding shown i n  the  f i s c a l  year  1963 c o s t  estimate 
column w a s  being proposed f o r  approval under the  Congressional repr~granrminE; 
procedures. The f i s c a l  year  1963 funding increment p lus  the  funds requested 
i n  t h i s  p r o j e c t  w i l l  complete t h e  funding f o r  t h e  f a c i l i t y ,  The f i sca . t  year 
1964 increnrerit of t he  p r o j e c t  i nc ludes  the  following: 

-- Materials l abora to ry  equipment : Laboratory equipment and 
apparatus  i s  required t o  perform r o u t i n e  func t iona l  tests 
i n .  t h e  f i e l d  of a n a l y t i c a l  chemistry and minor tests i n  the  
f i e l d  of metallurgy. 

-- E l e c t r o n i c  and in s t rumen ta t ion  equipment : Equipment and 
apparatus  w i l l  be provided t o  maintain,  service, and c a l i b r a t e  
e lectroniic and instrumentat ion equipment used throughout 
the te:st. s i te.  

Photographic o p t i c a l  equipment: Equipment and apparatus  i s  
required. t o  process  and e d i t  both black and white  and co lo r  
s t i l l  antd motion p i c t u r e  f i l m  and p r i n t s ,  t o  make photo- 
g raph ic  copies ,  t o  s t o r e  f i l m  and cameras, and t o  s e r v i c e  
cameras and op t i c s .  

The e l e c t r o n i c ,  instrumentat ion,  and materials l abora to ry  i s  r equ i r ed  
t o  provide f a c i l i t i e s  and equipment f o r  t he  c a l i b r a t i o n  of t es t  instruments  
a t t ached  t o  the vehicle .  TV monitoring and photographic equipment require 
the servicing, and processing f a c i l i t i e s  included i n  t h i s  building. The 
f a c i l i t y  will house s tandards which have been checked a g a i n s t  t he  s:andards 
of the National Bureau of Standards,  and which w i l l  be kept  a t  t h i s  f a c i l i t y  
under con t ro l  l ed  condi t ions t o  a s s u r e  t h a t  test equipment w i l l  be c alibratecl 
t o  optimum accuracy. 
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COST ESTIMA'E: 

A. LAND A(32U:tSITION. 0 0 0 . 0 

Bo SITE DE'VEILOPMENT AND UTILITY 
I N S T A L L ~ T : t O N S . . . o . o o . . o . . . o o  .......... 

--- Clear Lng and grading.. ... 
areas.................. 

U t i l i t y  connections. .  .... 
Access roads and parking --- --- 

F i s c a l  Year 
1963 

--- 

C. FACILITY CONSTRUCTION AND 
MODIFIC.ATIONS............o.. .......... $1,790,000 

E lec t ron ic s ,  instrumenta- 
t i o n  and materials 
l ab txa to ry  bu i ld ing  .... $1,790,000 

Do EQUIPMENT, INSTRUMENTATION, 
AND SUPPO.RT SYSTEMS. 0 0 0 0 

Transducer s e rv i ce  and 
c a l i b r a t i o n  equipment.. 409,000 

Tes t  and monitoring in-  
strument r e p a i r  and 
s t anda rd iza t ion  equip- 
merit................... 

s p e c i a l  bench labora-  

--- 
Environmental and 

- -- t o r y  equipment.. ....... 
Materials l abora to  ry..... --- 

equipment. --- Photographic o p t i c a l  ............. 

Tota l  es t imated  cost.... 

$30,000 

90,000 
15,000 

F i s c a l  Year 
1964 . - 

$135,000 

--- 

409,000 ; : ,256,000 

800,000 

300,000 

516,000 
140,000 

500,000 

238,000 

$2,437,000 

325,000 

g!, 7 16,000 - 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

F-1 ENGINE SYSTEMS TEST STAND 

DESCRIPTION, : 

This p r o j e c t  includes cons t ruc t ion  of a tes t  s t a n d ,  an extensioii  of 
t h e  waterways (or  canal) from t h e  main cana l  t o  t h e  tes t  s t and ,  a cal)le 
t u n n e l ,  a high-pressure gas system, an observat ion bunker, and l i g h t i n g  
and warning s y s t e m s .  The f a c i l i t y  w i l l  be loca t ed  i n  t h e  v i c i n i t y  oE t h e  
S-IC complex and w i l l  u t i l i z e  t h e  S-IC tes t  c o n t r o l  c e n t e r ,  p rope l l an t  
s t o r a g e  f a c i l i t i e s ,  and s t a g e  s t o r a g e  bu i ld ing .  A sketch of t h e  f a c i l i t y  
i s  shown on t h e  following page. 

More d e t a i l e d  d e s c r i p t i o n s  of t h e  i tems t h a t  make up t h e  p ro jec t  
follow: 

---- Test stan.d: The F-1 engine tes t  s t and  w i l l  be  a s i n g l e  
positicln t e s t  s tand with tes t  eva lua t ion  and c a l i b r a t i o n  
c a p a b i l i t i e s  f o r  t h e  f u l l - d u r a t i o n  s t a t i c  tes t  f i r i n g  of 
a s i n g l e - u n i t  F-1 engine of t h e  1.5-million-pound t h r u s t  
c l a s s .  The tes t  s t and  w i l l  c o n s i s t  of s u b s t r u c t u r e  on 
p i l i n g ,  r e in fo rced  concrete  s u p e r s t r u c t u r e ,  s teel  super-  
s t r u c t u r e ,  a s p i r a t o r ,  r o l l i n g  deck load platform, e l e -  
v a t o r s ,  booster  placement d e r r i c k  and work platform. 
The t e s t  s t and  s u b s t r u c t u r e  w i l l  be of r e in fo rced  con- 
c r e t e ,  c e l l u l a r  c o n s t r u c t i o n ,  founded on p i l i n g ,  w i l l  
support t h e  flame d e f l e c t o r  and the  r e in fo rced  concrete  
s u p e r s t r u c t u r e ,  and w i l l  provide areas f o r  t es t  service 
equipment and instrumentat ion cab le  tunne l s .  The r e i n -  
forced concrete  s u p e r s t r u c t u r e  w i l l  support  t h e  s t ee l  
s u p e r s t r u c t u r e ,  load platform,  engine work platform,  
r o l l i n e ,  deck and a s p i r a t o r ,  and w i l l  house equipment 
pe r t inen t  t o  t h e  t e s t i n g  ope ra t ions .  Elevators  and 
s t a i r w a y s  w i l l  be provided f o r  access  t o  t h e  va r ious  
l e v e l s .  

An a s p i r a t o r  w i l l  provide a pres su re  d i f f e r e n t i a l  f o r  
t h e  removal of combustion gases  from around t h e  engine 
area and w i l l  c o n s i s t  of two h o r i z o n t a l  s t e e l  p l a t e s  
separated by s tee l  support ing members. A r o l l i n g  deck 
w i l l  provide a s u r f a c e  upon which t h e  engine may be  
t r anspc r t ed  from i t s  p o s i t i o n  t o  a l o c a t i o n  where i t  
can be picked up by a d e r r i c k  and lowered t o  t h e  ground. 
During f i r i n g s  t h e  r o l l i n g  deck w i l l  be r o l l e d  c l e a r  of 
t h e  flame area. Light ing,  warning system, and f i r e  
protect  ion compatible with t h e  u t i l i z a t i o n  of t h e  area 
w i l l  be provided. 
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@bJe tunnel :  A r e in fo rced  concrete  underground cab le  
tunn.el w i l l  connect t h e  F-1 engine tes t  s t and  with t h e  
t e s t  c o n t r o l  c e n t e r  i n  t h e  S-IC complex and t h e  d a t a  
a c q u i s i t i o n  c e n t e r  . 
--- Observation bunker: 
b e  provided f o r  close-up observat ion of P-1 eng' - m e  tes t  
t i r i n g s .  

A r e in fo rced  concrete  bunker w i l l  

- -  Equipment, instrumentat ion and support systems : 

Hiph -pressure gas d i s t r i b u t i o n  systems : Valves, 
connections,  d i s t r i b u t i o n  piping,  and s t o r a g e  
b a t t e r i e s  a r e  r equ i r ed  t o  supply high-pressure 
gaseous n i t rogen  and helium t o  t h e  t es t  s t and .  

P rope l l an t  s t o r a g e  and t r a n s f e r  systems: Pumps, 
motors, switchgear,  and a u x i l i a r y  devices w i l l  
be provided t o  o f f - load  l i q u i d  oxygen from barge- 
mounted s t o r a g e  v e s s e l s  t o  t h e  v e h i c l e  tanks.  
Land-based Rp-1 f u e l  s t o r a g e  v e s s e l s  and t h e  
ncxessary pump, v a l v e s ,  and piping t o  t r a n s f e r  
t h e  RP-1 f u e l  from t h e  s t o r a g e  v e s s e l  t o  t h e  
v e h i c l e  tanks are included i n  t h e  p r o j e c t .  

P rope l l an t  emerpency dump system: An emergency 
means of d i s p o s a l  of p rope l l an t s  from v e h i c l e  
t anks  i s  required.  RP-1 f u e l  w i l l  be re turned 
t o  t h e  s t o r a g e  vessels and t h e  l i q u i d  oxygen 
w i l l  be dumped t o  a holding pond and allowed 
t o  vaporize.  

High-pressure water: Valves, p ip ing ,  and con- 
nec t ions  are r equ i r ed  t o  supply high-pressure 
water f o r  d e f l e c t o r  cool ing and o f f - s t and  and 
on-stand f i r e  f i g h t i n g  systems. 

Deflector :  
t o  d i v e r t  t h e  boos te r  engine 's  exhaust away from 
t h e  test s tand s o  as t o  prevent i n j u r y  t o  t h e  tes t  
s t and .  The d e f l e c t o r  w i l l  be of  t h e  open bucket ,  
water-f i lm cooled type and w i l l  be cons t ruc t ed  of 
interconnected segments of c losed s tee l  box s e c t i o n s .  
High-pressure w a t e r  w i l l  be suppl ied t o  t h e  underside 
of t h e  s t ee l  boxes, o r  manifolds,  and w i l l  be  sprayed 
i n t o  t h e  flame area through ho le s  i n  t h e  manifold t o p  
p l a t e s .  

A f l ame  d e f l e c t o r  w i l l  be  provided 

S p e c i a l  systems: These systems w i l l  include condui ts ,  
c a b l e  t r a y s ,  hardware cab le s ,  terminal r acks ,  r e l a y  
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r acks  and i n c i d e n t a l s  necessary f o r  t h e  ground support  
equipment which w i l l  support  the  power p l an t .  The 
exac t  requirements cannot be determined u n t i l  t he  
f i n a l  design s t age ,  but t he  systems w i l l  be requi red  
a t  or  near  t he  end of t he  f i s c a l  year  1964. 

- Recording u n i t s :  
s t r i p  cha r t  recorder  bay groups f o r  t h e  Advanced 
Sa turn  d a t a  a c q u i s i t i o n  f a c i l i t i e s  and w i l l  be 
pr imar i ly  ass ignable  t o  the  F-1 t e s t  s tand but 
mz.y be used a t  o ther  t es t  s tands.  Their  func t ion  
w i l l  be t o  record s t a t i c  t o  low frequency s i g n a l s  
generated by the  t e s t  i t e m .  A l l  add i t iona l  quasi-  
s t a t i c  support  equipment w i l l  be i n s t a l l e d  i n  the  
d a t a  a c q u i s i t i o n  f a c i l i t y .  

These u n i t s  w i l l  c o n s i s t  of 

Tiye u n i t s :  These u n i t s  w i l l  c o n s i s t  of t ape  re- 
corder  bay groups f o r  t he  Advanced Sa turn  d a t a  
- 

- -  
a c q u i s i t i o n  f a c i l i t y  and w i l l  be p r imar i ly  ass ign-  
able t o  the F-1 tes t  s tand but may be used a t  
ot:her t e s t  s tands.  Their  func t ion  w i l l  be t o  re- 
cord medium t o  high frequency s i g n a l s  generated 
by the  t es t  i t e m .  

Osci 1 logr  aph bay groups : 
osc i l l og raph  r eco rde r s  and a s soc ia t ed  c o n t r o l  
equipment f o r  t h e  Advanced Sa turn  d a t a  a c q u i s i t i o n  
f a c i l i t y .  They w i l l  be p r imar i ly  ass ignable  t o  
t h e  F-1 t e s t  s tand and w i l l  record low and medium 
frequency s i g n a l s  generated by t h e  i t e m  under t es t .  

These u n i t s  w i l l  conta in  - 

- Patch and automatic switching: A system i s  r e -  
quired t o  provide f o r  program patching and the  
s e l e c t i o n  of channels t o  readout  devices .  The 
system w i l l  a l s o  provide i n t e r s e l e c t i v i t y  of 
condi t ioning equipment. Automatic switching 
w i l l  provide means f o r  rap id  t r a n s f e r  of s p e c i f i c  
readout  devices  between t h e  F-1 s tand and o ther  
stands.  Support f o r  automation of both p r e t e s t  
and p o s t - t e s t ,  p lus  s imula t ion  t e s t i n g ,  w i l l  be 
provided. 

- Analog/DigitaZ system: 
d i g i t a l  d a t a  system capable of handling 150 

A high-speed analog-to-  

channels i s  included i n  the p ro jec t .  The system 
i s  requi red  f o r  t he  updating a d  support  of t h e  
F-1  stand. It w i l l  have the  c a p a b i l i t y  of re- 
cording on magnetic tape ,  punched tape ,  punched 
card ,  and t e l e t y p e  tabula t ion .  It w i l l  be capable 
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of surveying, and p r e s e l e c t i n g  alarm l i m i t s  
and performing the  necessary l o g i c  deductions 
therefrom. Direct  raw d a t a  recording which d i r e c t l y  
compares and converts t h e  bes t  f i t  c h a r a c t e r i s t i c  
curves t o  engineering u n i t s  i s  p o s s i b l e  with t h i s  
system. Cathode r a y  tube bar  graph readout on 
s e l e c t a b l e  channels w i l l  be included which w i l l  
allow d i g i t a l  re t ransmission t o  remote i n d i c a t o r s .  

- Cables, t ransmission,  and d i s t r i b u t i o n :  The 
cab le  system w i l l  include t h e  t e s t  s tand and d a t a  
a c q u i s i t i o n  f a c i l i t y  d i s t r i b u t i o n  cab le s  and the  
t l e s t  s tand t o  t h e  d a t a  a c q u i s i t i o n  f a c i l i t y  t r a n s -  
mission cab le s  and t h e i r  terminal  boxes, t e rmina l  
r acks ,  condui t ,  cable  t r a y s ,  and a s soc ia t ed  i t e m s .  
The system w i l l  provide t h e  in t e rconnec t ing  c i r -  
c u i t r y  between t r ansduce r s ,  patch f a c i l i t i e s ,  con- 
d i t i o n i n g  equipment and readout devices.  

- Conditioning and automatic c a l i b r a t i o n  equipment: 
This equipment w i l l  provide means f o r  pas s ive  
t ransducer  power supp l i e s ,  ze ro  and range adjust-  
ments, and a prechosen percentage of range-simulated 
vo l t ages  f o r  p r e t e s t  and p o s t - t e s t  of t r ansduce r s  
and readout devices.  

- Test and checkout equipment: 
c o n s i s t  of po r t ab le  l abora to ry  devices  u t i l i z e d  i n  
prevent ive and c o r r e c t i v e  maintenance of e l e c t r o n i c  
devices  and equipment used i n  t h e  instrumentat ion 
system. 

Th i s  equipment w i l l  

- Control equipment: 
vide area coordinator c o n t r o l  and d i s p l a y s ;  
f a c i l i t y ,  s e rv i ce ,  ,and support services c o n t r o l  
c i r c u i t r y ;  program sequen t i a l  c o n t r o l  and i n t e r -  
lock i n d i c a t x  and c o n t r o l  c i r c u i t r y ;  remote 
instrumentat ion and r e d - l i n e  instrumentat ion of 
c r i t i c a l  c o n t r o l s  and parameters;  camera and 
c l o s e d - c i r c u i t  t e l e v i s i o n  c o n t r o l s  and monitors;  
a r e  a opera t iona 1 i n t e r  c ommun i ca  t i on s and pag ing ; 
and v i s u a l ,  a u r a l ,  and o r a l  warning systems. 

Equipment i s  r equ i r ed  t o  pro- 

JUSTIFICATI.ON : --- 
The S-.:;C s t a g e  of the Advanced Saturn v e h i c l e  w i l l  be powered by f i v e  

F-1 engi.nes., Each independent engine comprises a sepa ra t e  subsysterr. 'The 
compa t ib i l i t y  of t hese  subsystems wi th  each other  i n  a l l  a s p e c t s  i s  manda- 
tory.  
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A single-engine F-1 s tand i s  necessary f o r  t h e  s t age  con t r ac to r  t o  
solve problems a r i s i n g  with t h e  ind iv idua l  engines by i s o l a t i n g  and t e s t i n g  
t h e  one r e spons ib l e  f o r  the malfunction. I n  t h e  p a s t ,  problems have a r i s e n  
when engines a r e  operated i n  c l u s t e r s .  Problems r e s u l t i n g  from m a t i  ig 
engines  and s t a g e s ,  such as r e rou t ing  i n l e t  o r  discharge l i n e s  from Zach 
engine,  u s u s l l y  a r i se  as the c l u s t e r  i s  assembled. To determine wherher 
t he  engine FlerEormance i s  a f f e c t e d ,  t he  new piping arrangement must De 
t e s t e d  with the jnd iv idua l  engine on the  engine t e s t  stand. 

The l o c a t i o n  of t h e  single-engine s tand a t  t he  Miss i s s ipp i  Tes t  
F a c i l i t y  w i l l  p e r m i t  t he  s t a g e  con t r ac to r  t o  l o c a t e  and c o r r e c t  d i f f i c u l t i e s  
w i th  h i s  prcldcct a t  t he  s t age  assembly s i te .  Other t es t  s t ands  i n  eKistence 
o r  which w i l l  become a v a i l a b l e  a r e  f i v e  s t ands  located a t  t he  Edwards A i r  
Force Base anc. one stand a t  t he  Marshall Space F l i g h t  Center. Because of 
workload, none of t hese  s t ands  can accommodate the  work r e s u l t i n g  from stage 
t e s t i n g  a t  t he  Miss i s s ipp i  T e s t  F a c i l i t y .  The s tands a t  Edwards w i l l  be 
completely committed t o  the development and acceptance t e s t i n g  of engines.  
The s tand at .  Marshall w i l l  a l s o  be used t o  capac i ty  i n  connection wi th  t h e  
cons t ruc t ion  of t h r e e  Advanced Saturn v e h i c l e s  a t  t h e  Marshall  Center and 
t h e  need t o  conduct long-range engine i n v e s t i g a t i o n s  on t h e  F-1 engine. The 
movement of engines from the  Miss i s s ipp i  Tes t  F a c i l i t y  t o  a l t e r n a t e  l o -  
c a t i o n s  for t e s t s  would involve long-distance t r a n s p o r t a t i o n ,  t h e  p o s s i b i l i t y  
of damage t o  the engines ,  and would c o n s t i t u t e  a c o s t l y  operat ion.  

COST ESTIMATE I 

A. LAND AC:(]UI:SITION.. ................................ 
B. SITE DE:VELOPMENT AND UTILITY INSTALLATIONS. $500,000 

S i t e  preparat ion. .  ..................... $25,000 
Waterway extension,.. . . . . . . . . . . . . . . . . . .  300,000 
U t  i .lit:y connections ................... 100,000 
Roads., , .  ................................ 75,000 

C. FACILL?Y CONSTRUCTION AND ~ . I O D I F I C A T I O N S . . . . . . . . . . .  2,000, OCO 

Founda.tion excavation ................. 100,000 
P i l e s  ,and p i l e  cap..................... 700,000 
T e s t  :;"and............................. 1,150,000 
0bservat.ion bunker (360 square f e e t  

a t $ 1 3 9  per square foot). . .  ........... 50,000 
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D. EQUIPMENL', INSTRUMENTATION, AND SUPPORT SYSTEMS... $5,400,000 

Deflector . .  ........................... $600,000 
P lope l l an t  t r a n s f e r  system.. .......... 220 , 000 
Prope l l an t  emergency dump system...... 100 , 000 

Spec ia l  systems. ...................... 100 , 000 

Tape units............................ 200,000 

P a t d i  & automatic switching ........... 400 , 000 

Cab le s , 200 , 000 

High .- pr  e s s Jr e gas  d i s t r i but ion  s y s t e m s  100,000 
High .. pr  e s s Jr e water ................... 80,000 

Recording units....................... 300,000 

Osci l lograph bay groups............... 300,000 

Analog / #dig it a1 sy stems. ............... 650,000 

Cond.itioning and automatic  c a l i -  
b r a t i o n  equipment .................. 500,000 

Tes t  checkmt  equipment ............... 800 , 000 
Con t I: o 1 2 q u i  pmen t ..................... 850,000 

t r an s m i  s s ion  and d i s t r ibu  t i on. 

E. DESIGN A N D  ENGINEERING SERVICES................... 1,100,000 

To ta l  es t imated  cost........... $9,000,000 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

MAINTEWVCE FACILITIES 

DESCRIPTION: 

The f a c i l i t i e s  descr ibed h e r e i n  w i l l  se rve  the  gene ra l  maintenance 
needs of the  e n t i r e  Miss i s s ipp i  Tes t  F a c i l i t y .  A test maintenance shop, an  
automotive maintenance shop, and a marine te rmina l  and repair f a c i l i t y  w i l l  
be  constructed.  Sketches of the  f a c i l i t i e s  are shown on t h e  followinl; t h ree  
pages. Equipment f o r  a l l  t h ree  f a c i l i t i e s  is  included i n  the  p r o j e c t ,  The 
f a c i l i t i e s  a r e  descr ibed i n  g r e a t e r  d e t a i l  below: 

Tes t  maintenance shou: 
square feet  of g ross  bu i ld ing  area and w i l l  be used f o r  t he  
maintenance of test s tand equipment. The shop w i l l  c o n s i s t  
of a high bay s i n g l e - s t o r y  s t r u c t u r e  wi th  a lean- to  on each 
s ide .  Construct ion w i l l  b e  of a s tandard  unprotected non- 
combustible- type cons i s t ing  of a s t r u c t u r a l  steel frame with 
p recas t  concrete  panel and i n s u l a t e d  metal w a l l s ,  concre te  
masonry p a r t i t i o n s ,  concrete  roo f ,  and concre te  f l o o r  slab. 
Space w i l l  be provided f o r  a machine shop, a shee t  metal shop, 
a welding shop, a pipe and tube shop, and a mi l lwr ight  shop. 
The shop w i l l  be heated and v e n t i l a t e d  and w i l l  con ta in  a 
s p r i n k l e r  system f o r  f i r e  pro tec t ion .  

This  new f a c i l i t y  w i l l  con ta in  32,800 

Automotis :  maintenance shop: This  f a c i l i t y  w i l l  be used 
f o r  the r e p a i r ,  s e rv i c ing ,  and f u e l i n g  of v e h i c l e s  and 
material. handl ing equipment. 
of a si.rig1.e-story structure wi th  a mezzanine. 
g ros s  f1.ocir area w i l l  be  35,076 square f e e t  c o n s i s t i n g  of 
31,677 square f e e t  of ground floor a r e a  p lus  3,399 square 
f e e t  of mzzan ine  f l o o r  area.  Cons t ruc t ion  w i l l  be of a 
s tandard unprotected noncombustible-type c o n s i s t i n g  of a 
structni:al  steel frame with i n s u l a t e d  metal and concre te  
pane.1 w a l l . s ,  concrete  roo f ,  concre te  masonry p a r t i t i o n s ,  
and concrete  floor s lab .  The f a c i l i t y  w i l l  con ta in  a 
r e p a i r  anti s e r v i c e  s e c t i o n ,  a wash rack ,  a grease  rack ,  
a t i re  r e p a i r  s e c t i o n ,  a heavy equipment s e c t i o n ,  a 
b a t t e r y  s e r v i c e  a r e a ,  s to rage  areas, a p a r t s  and t o o l  
room, a welding shop, a body shop, a p a i n t  shop, o f f i c e s ,  
t o i l e t  ;and locker  rooms, and a vending machine-equipped 
lunch m o m .  I n  add i t ion ,  an  e x t e r i o r  steam cleaning  area 
and a covered f u e l  pump a r e a  w i l l  be provided. 
area ani1 lunch room w i l l  be  a i r -condi t ioned  and heated. The 
remainder of t he  bui ld ing  w i l l  be heated and ven t i l a t ed .  

The f a c i l i t y  w i l l  c o n s i s t  
The t o t a l  

The o f f i c e  
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The grease p i t ,  r e p a i r  s e r v i c e ,  t i re  r e p a i r ,  welding shop 
and he,avy equipment areas w i l l  be provided with an under 
f l o o r  exhaust system. The bu i ld ing  w i l l  con ta in  a 
s p r i n k l e r  system f o r  f i r e  protect ion.  

Marine22rminal  and repair f a c i l i t y :  This bu i ld ing  w i l l  
providlz f a c i l i t i e s  f o r  minor r e p a i r  work and w i l l  serve 
as a b a s e  f o r  d i spa tch ing  barge and tug personnel. The 
f a c i l i t y  w i l l  c o n s i s t  of a s i n g l e - s t o r y  s t r u c t u r e  of 6,530 
square f e e t  of g ross  f l o o r  area. Construct ion w i l l  be of 
a s tandard unprotected noncombustible-type c o n s i s t i n g  of a 
s t r u c t u r a l  steel frame with p r e c a s t  concrete  panel and in -  
sulatel3 metal w a l l s ,  concrete  masonry and wire mesh 
p a r t i t i o n s ,  concrete  roof and concrete  f l o o r  s lab.  The 
f a c i l i t y  w i l l  con ta in  o f f i c e s ,  t o i l e t  room, shower and 
locker rooms, maintenance a r e a ,  s t o r e  room, t o o l  room 
anti welding room. The o f f i c e  area w i l l  be a i r -condi t ioned 
and heated and the remainder of t h e  f a c i l i t y  w i l l  be heated 
anti v e n t i l a t e d .  A s p r i n k l e r  system w i l l  be i n s t a l l e d  f o r  
f i r e  protect ion.  A dock w i l l  be provided ad jacen t  t o  
the  f iac i l i ty .  

JUSTIFICATQU: 

For the first phase of development the  M i s s i s s i p p i  T e s t  F a c i l i t y  is  
comprised o f  the support  area and the  Advanced Saturn S-IC and S-I1 t es t  
complexes. The s i te  i s  designed as a gene ra l  base with se l f - con ta ined  
service f a c  il it ies. 

T e s t  rngntenance shop: 
ope ra t  ions r e q u i r e  maintenance space for equipment and 
o the r  items requ i r ed  t o  meet test schedules. The t e s t  
mainte naiice shop i s  necessary t o  provide t h i s  c a p a b i l i t y .  
The bu i ld ing  w i l l  house equipment and personnel t o  support  
and maintain t h e  f a c i l i t i e s  i n  t he  test  complexes. Main- 
tenance performed w i l l  be of a s p e c i a l i z e d  na tu re  t h a t  
could not reasonably be expected t o  be obtained on the 
l o c a l  market. 

T e s t  s t a n d s  and t h e i r  a s s o c i a t e d  

Automo%ve maintenance shop: 
shop i t s  necessary t o  house a l l  maintenance and r e p a i r  
f a c i l i t i e s ,  as w e l l  as d i spa tch ing  and admin i s t r a t ive  o f f i c e s ,  
f o r  a:L 1 mobile v e h i c l e s  on the M i s s i s s i p p i  T e s t  F a c i l i t y  
si te.  I t  is  imperative t h a t  equipment be a v a i l a b l e  when 
needed and t h a t  maximum u t i l i z a t i o n  be obtained without  
d e l a y s ,  Such de lays  would be encountered i f  t h e  equipment 
had t o  be towed o r  t r anspor t ed  t o  ou t ly ing  r e p a i r  shops. 

The automotive maintenance 
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Marine t e r m i n a l :  The marine terminal is requi red  t o  pro- 
v ide  f a c i l i t i e s  f o r  t he  r e p a i r  of barges  and tugs  and as a 
base f o r  d i spa tch ing  barge and tug personnel. Using out-  
l y ing  local repair shops f o r  such maintenance would r e s u l t  
i n  s e r i o u s  de lays  and poor u t i l i z a t i o n  of cana l  t r anspor t a t ion .  

COST ESTIBIA'IZ: 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS. .......... 
S i t e  c l e a r i n g  and grading.. ............ $95,000 
Access: roads ,  parking areas, and 

vehic1.e and equipment s to rage  
a r e a s  f o r  t he  : 
Test: maintenance shop................ 182,000 
Autcmci t ive maintenance 

ShOFl . .  ............................. 190,000 
Mar i.ne te rmina l  and 

r e p a i r  f a c i l i t y  .................... 33 , 000 
E1ectxic:al distribution................ 100,000 
E1ectric:al subs ta t ion . .  ................ 51,000 

Test  maintenance shop (65,500 
square f e e t  a t  $27.50 per  square 
foot:).. .............................. 1,800,000 

Radio frequency i n t e r f e r e n c e  

Automotive maintenance shop 
suppression grounding........ ........ 58,000 

(35,,01'6 square f e e t  a t  $17.75 
per  square foo t )  ..................... 623,000 

Radio frequency i n t e r f e r e n c e  

Marine te rmina l  and r e p a i r  f a c i l i t y  
suppression grounding.. .............. 19,000 

(6,530 square f e e t  a t  $24.60 per 
square foot) .  ........................ 161,000 

Radio frequency i n t e r f e r e n c e  
suppression grounding. ............... 4,000 

D. EQUIPMENT:, INSTRUMENTATION, AND SUPPORT SYSTEMS...... 

..-- 
$6 51,000 

2,665,000 

2,195,000 

Marine t e r m i n a l  and r e p a i r  shop 
equ:tpment.. .......................... 65,000 

Machine shop equipment.. ............... 1,550,000 
Sheet: metal shop equipment............. 160,000 
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Welding shop equipment................. $90 * 000 

Millwright shop equipment. ............. 160,000 
Automotive maintenance shop equipment.. 90,000 

Pipe and tube shop equipment........... 80 * 000 

Total estimated cost.......r....... 

$4i' 6,000 

$5,9€17,000 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

NAVIGATION LOCK 

DESCRIPTION : 

A navil;al:ion lock is  requi red  f o r  t he  cana l  system se rv ing  the  
Miss i s s ipp i  Tes t  F a c i l i t y .  The lock w i l l  be a masonry s t r u c t u r e  u t i l i z i n g  
g r a v i t y  o r  mass concre te  w a l l s  and g a t e  s i l ls .  The c l e a r  i n s i d e  dimensions 
of t he  lock w i l l  be 110 f e e t  by 600 f e e t .  The lock i s  a s t anda rd  s i z e  f o r  
r i v e r  t r a f f i c  preva len t  i n  t h a t  area of the  country and can accommodate 
normal c:omniercial tows c o n s i s t i n g  of a tow boat  and s i x  commercial barges .  
The maxi.mum l i f t  w i l l  be 23 f e e t .  A cu lve r t -po r t  type emptying and f i l l -  
ing system u t i l i z i n g  reversed  t a i n t e r  valves  w i l l  be incorpora ted  i n  t he  
design of t:he lock.  Both t h e  t a i n t e r  valves  and the  m i t e r  g a t e s  w i l l  be 
hydraulical.:ty operated.  Upper and lower guide w a l l s ,  each 400 f e e t  long ,  
w i l l  extend upstream and downstream from one s i d e  of t he  s t r u c t u r e  t o  
f a c i l i t a t e  i ng res s  t o  the  lock. 

A cont:i:oll house, complete wi th  a l l  necessary mechanical,  e l e c t r i c a l  
and f i r e  p ro tec t ion  equipment,will  be cons t ruc ted  on an  e a r t h  mound near  
one s i d e  of the  lock. The con t ro l  house w i l l  a l s o  con t ro l  opera t ion  of the  
cana l  br idge .  Two opera t ing  booths ,  one a t  the  upper m i t e r  g a t e  and one 
a t  the  lowei: nniter g a t e ,  w i l l  be i n s t a l l e d  on the  lock w a l l  ad jacent  t o  
the  mound. Construct ion of an  access  road,  power l i n e  t o  t h e  s i t e ,  exca- 
va t ion  f o r  the lock and procurement of m i t e r  g a t e s ,  t a i n t e r  va lves ,  and 
con t ro l  equ:ipnnent and machinery are a l s o  included i n  t h i s  p r o j e c t .  Fund- 
ing provided i n  the  f i s c a l  year  1963 budget is  being used f o r  t he  exca- 
va t ion  f o r  t he  lock ,  lock foundat ions ,  and f o r  t h e  procurement of c o n t r o l  
equipment f o r  t he  ga t e s  and va lves .  The remainder of t h e  project: w i l l  be 
completed wi th  the  funds requested i n  t h i s  budget. Sketches of t he  lock  
a r e  shown 011 t he  fol lowing page. 

JUSTIFICATION :: -- 
The naviga t ion  lock is  r equ i r ed  t o  permit water c r a f t  to be r a i s e d  

and lowered between t h e  East  Pearl River and cana l  water  l e v e l s .  The  lock  
i s  a necessary f e a t u r e  of t he  waterway system which w i l l  be used f o r  t r a n s -  
p o r t a t i o n ,  by barge,  of l a r g e  space v e h i c l e  b o o s t e r s ,  f u e l s ,  m a t e r i a l s ,  
and supplic!a from t h e  East P e a r l  River t o  the  test  complexes a t  the  
M i s s i s s i p p i  Tes t  F a c i l i t y .  Road t r a n s p o r t a t i o n  of t he  s t a g e s  wi th in  t h e  
Miss i s s ipp i  Tes t  F a c i l i t y  i s  not  f e a s i b l e  because of t he  increased  r i s k  
t o  the  s t ages  by the  unnecessary handl ing and t r a n s f e r  from barges t o  
t r a i l e r s .  The use  of barges ,  whereby the  s t a g e s  are loaded d i r e c t l y  onto  
the  test:  stancis, w i l l  g r e a t l y  minimize the  handl ing r i s k s .  
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MISSISSIPPI TEST FACILITY 
FISCAL YEAR 1964 ESTIMATES 

NAVIGATION LOCK 
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COST ESTIMATE: : -- 

A. LAND ACQUISITION.. .............. 
B .  SITE DEVELOPMENT AND UTILITY 

INS TALTAT1C)NS ................... 
Clearing and grading. $25,000 

Backf i 1.1 and su r face  
Excava1:ion.. ......... 750,000 

Access roads ......... 10,000 

seepage system.. .... _-- 
Dewatering system.. .. 100,000 
E l e c t x i c a l  system.. .. --- 

--- pro tec: t ion.  ......... 
Drainage and under- 

C. FACILITY CONSTRUCTION AND 
MODIF I CAT IONS ................... 

Foundation p i l i ng . .  .. 450,000 
Concrete f l o o r s  and 

w a l l s , ,  --- 
S t e e l  wing-walls and 

bulkheads ........... 
0perat::ing booths (two 9 

100 square f e e t  each 
a t  $%!j. 00 per  square 
f o o t )  --- 
square $eet a t  $30.00 
p e r  square foot). .... 

............... 
--- 

................. 
Contro:L house (1,175 

--- 
D. EQUIPMENT, INSTRUMENTATION, AND 

SUPPORT SYSTEMS.. ............... 
HydrauX.ic system.. ...... --- 
Gates and valves  --- 
Gate and valve con t ro l  

equipment.. ........... .165,000 
Fire-prot i rc t ion system.. --- 

........ 

E. DESIGN AND ENGINEERING SERVICES.. 

Tot,sl  es t imated  cos t . .  ...... 

F i s c a l  Year 
1963 

Fiscmal  Year 
1964 

$885,000 

450,000 

165,000 

188 - 000 

$1,688,000 
s- - 

$1 00,000 --- 
165,000 

300,000 
-..- 

3,950,000 

600,000 

5,000 

35,000 

145,000 
500,000 

104,000 
50,000 

$565,000 

4,590,000 

799,000 

650,000 
7 

$6.,604 000 .& 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

SECURITY CONTROL FACILITIES 

DESCRIPTION: 

Securi ty  c o n t r o l  c e n t e r s  and guard bu i ld ings  are proposed t o  be con- 
s t r u c t e d  a t  the main en t r ances  t o  the  Miss i s s ipp i  T e s t  F a c i l i t y .  The maijor 
i t e m s  i n  the p r o j e c t  are descr ibed below and are shown i n  the  drawings on the  
following t w o  pages: 

-- Secur i ty  c o n t r o l  c e n t e r s :  
r ecep t ion  and s e c u r i t y  f a c i l i t i e s  f o r  c l ea rance  r equ i r e -  
m e n t s  of personnel working i n  o r  v i s i t i n g  t h e  t es t  area. 
The south entrance s e c u r i t y  c o n t r o l  c e n t e r  w i l l  c o n s i s t  
of a s i n g l e - s t o r y  s t r u c t u r e  con ta in ing  approximately 
6,535 square f e e t  of g ross  f l o o r  area. Construct ion w i l l  
be s tandard unprotected noncombustible type c o n s i s t i n g  of 
a s t r u c t u r a l  s t ee l  frame with p r e c a s t  concrete  panel  
w a l l s ,  concrete  masonry p a r t i t i o n s ,  concrete  roof and 
concrete  f l o o r  s l a b .  
0.9 5- pounds- per-square -inch b last  pressure.  
w i l l  con ta in  a wa i t ing  a r e a ,  o f f i c e s ,  f i l e  room, badging 
a r e a ,  publ ic  telephone room, v i s i t o r s '  t o i l e t  rooms, 
employee t o i l e t  and locker  rooms, and vending machine- 
equipped lunch rooms. The b u i l d i n g  w i l l  be a i r -  
conditioned and heated. The north entrance s e c u r i t y  
c o n t r o l  c e n t e r  w i l l  be similar t o  the south en t r ance  
s e c u r i t y  c o n t r o l  c e n t e r  except t h e r e  w i l l  n o t  be any 
p rcv i s ions  f o r  badging. The b u i l d i n g  w i l l  be about 3,790 
square f e e t  i n  a rea .  

These bu i ld ings  w i l l  provide 

The b u i l d i n g  w i l l  be designed f o r  
The f a c i  li t y  

--- Guard bu i ld ings :  
t o  provide personnel and v e h i c l e  t r a f f i c  c o n t r o l  a t  the  

Four new b u i l d i n g s  w i l l  be cons t ruc t ed  

main gates .  Guards housed i n  the bu i ld ings  w i l l  a d m i t  
authorized persons and d i r e c t  persons n o t  possessing 
perso,nnel badges and car pas ses  t o  the s e c u r i t y  c o n t r o l  
c e n t e r ,  and w i l l  d i r e c t  t r a f f i c .  The f a c i l i t i e s  w i l l  
c o n s i s t  of two guard bu i ld ings  a t  t h e  n o r t h  entrance and two 
guard bu i ld ings  a t  the  south entrance.  Construct ion w i l l  
be s tandard unprotected noncombustible type c o n s i s t i n g  of 
a s t r u c t u r a l  s t ee l  frame, metal and concrete  wal l s ,  con- 
c r e t e  roof and concrete  f l o o r .  One b u i l d i n g  a t  both main 
g a t e s  w i l l  have 15-foot roof ex tens ions  on two opposi te  
sides over the t r a f f i c  lanes.  
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JUSTIFICATION: - 
The Miss i s s ipp i  Test F a c i l i t y  i s  grouped i n t o  t w o  gene ra l  a r e a s ,  one f o r  

opera t ing  t e s t  complexes and one f o r  admin i s t r a t ive  and support  b u i l d i n g s ,  
and l a b o r a t o r i e s  f o r  s t age  c o n t r a c t o r s  and o the r  t e c h n i c a l  personnel ,  Support: 
f a c i l i t i e s  and provis ions  f o r  ope ra t iona l  s e c u r i t y  are necessary f o r  proper 
s i t e  management. 

The s e c u r i t y  c o n t r o l  c e n t e r s  a t  t he  main ga t e  a r e  requi red  a s  ope ra t ion  
o f f i c e s  fo r  s e c u r i t y  p o l i c e ,  as wai t ing  rooms f o r  v i s i t o r s ,  and as pass  
issuance f a c i l i t i e s .  No o the r  space i s  provided f o r  t h i s  c o n t r o l .  
c o n t r o l  and pass  i ssuance  t o  the  va r ious  s t a g e  test  complexes and support  
f a c i l i t i e s  wi1.1 r equ i r e  accommodations a t  each main ga te  f o r  150 persons.  
These people w i l l  c o n s i s t  of government o r  s t a g e  con t r ac to r  o f f i c i a l  v i s i t o r s ,  
manufacturers '  r e p r e s e n t a t i v e s  and salesmen, employment seeke r s ,  deliverymen 
and messengers from companies loca ted  ou t s ide  the  test a r e a ,  t o u r i s t s  and 
u n o f f i c i a l  v i s i t o r s  unaware of s e c u r i t y  r e g u l a t i o n s ,  and c l e a r e d  personnel  
awai t ing  t r anspor t a t ion .  Due t o  the  d i s t a n c e s  involved,  i t  i s  a n t i c i p a t e d  
t h a t ,  i n  many c a s e s ,  personnel ass igned t o  the  Miss i s s ipp i  Test  F a c i l i t y  w i l l  
meet with w i s i t o r s  a t  the s e c u r i t y  c o n t r o l  c e n t e r  i n s t e a d  of having the  
v i s i t o r s  ~ I e a r e d  and t ranspor ted  i n t o  the  test a r e a ,  thereby i n c r e a s i n g  the  
load on s e c u r i t y  c o n t r o l  cen te r  accommodations. 
requi red  at: t he  g a t e  en t rances  t o  the  a rea .  These s m a l l  s t r u c t u r e s  are 
necessary to house guards who check the  c r e d e n t i a l s  of incoming and outgoin@; 
employees and v i s i t o r s .  

V i s i t o r s '  

Four guard bu i ld ings  are 

COST ESTIMQ: 

B. SITE DE'VELOPMENT AND UTILITY INSTALLATIONS.. .................. $272,000 

Clear ing  and grading..  ............................. $75,000 
R o a d s . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  107,000 
Parking areas...................................... 50,000 
Lighting. .......................................... 40,000 

C.  FAC'ILITY CONSTRUCTION AND MODIFICATIONS....................... 3 1 1 , O(>O 

North en t rance  s e c u r i t y  c o n t r o l  c e n t e r  (3,790 
square f e e t  a t  $26.10 pe r  square f o o t )  ........... 100,000 

Radio frequency i n t e r f e r e n c e  suppression grounding. 

square f e e t  a t  $28.35 per  square f o o t ) .  .......... 
2,000 

192,000 
4,000 

per square f o o t )  ................................. 13,000 

South en t rance  s e c u r i t y  c o n t r o l  c e n t e r  (6 ,535 

Radio frequency i n t e r f e r e n c e  suppression grounding, 
Guarc bu i ld ing  (Four; 216 square f e e t  a t  $15.00 



D, EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.. ............ $17,000 

O f f i c e !  equipment.. ................................ $17,000 

E. DESIGN AND ENGINEERING SERVICES.............................. - 75,000 
3675.Q00 Total estimated cost................................ 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

SONIC MEASURING F A C I L I T I E S  

DESCRIPTION: 

The facilities described herein will be used to determine and precict 
noise proFogation and to schedule rocket test firings. An acoistic latora- 
tory and a.meteorologica1 building will be provided. 
ities are shown on the following two pages. The major items in the project 
are described below: 

Sketches of the facil- 

Acoustic-laboratory: A new structure will be constructed to pro- 
vide €acilities for the testing, repair, and calibration of instru- 
ments used for measuring sound phenomena, and for the housing and 
dispatching of acoustic vans. 
one-story facility of approximately 7,990 square feet of gross 
floor area contained in two separate structures joined by a cov- 
ered passage. Construction will consist of a structural steel 
frame with precast concrete panel walls, concrete and concrete 
masonry Fartitions, concrete roof and concrete floor slab. The 
facility will contain office space, laboratory areas, equipment 
storage, data reduction laboratory, anechoic room, toilet facil- 
ities, acou.stic van room, vending machine-equipped lunch room, 
and a separate high-intensity sound testing annex complete with 
office arid toilet room. The anechoic room within the main buildixg 
will be completely insulated structurally from the remainder of 
the building. The facility will be air-conditioned and heated an3 
will contain a sprinkler system for fire protection. 

The laboratory will consist of a 

Meteorolcd-cal building: 
for securing, recording, evaluating, and 3ransmitting accurate 
meteorol.ogica1 data. The building will consist or  a one-story 
structure of 4,113 square feet of gross floor area. Construc- 
tion wil.:l be standard noncombustible-type consisting of precast 
concrete panel walls (insulated metal siding for balloon inflation 
room), c:oncrete masonry partitions, concrete roof and concrete 
floor sl-i~b,. The facility will contain an office, data receiving 
room, fa:: -field acoustics room, maintenance room, storage room, 
balloon inflation room, and a toilet and locker room. The build- 
ing will be air-conditioned and heated and a sprinkler system 
will be inlstalled for fire protection. 

This building will provide facilities 

Acoustic_l;nboratory equipment: Laboratory equipment for the 
testing, calibration, and repair of instruments used for the 
measurement of sound phenomena will be provided. 
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Meteorological  equipment: 
weather ba l loons ;  ob ta in ing ,  r ece iv ing ,  record ing ,  and eva lua t ing  
meteorological  data; t r ansmi t t i ng  d a t a  t o  o the r  a r e a s  a t  t he  tesi: 
s i t e ;  genera t ing  an; propogating no i se  f o r  c o r r e l a t i o n  wi th  meteoro- 
l o g i c a i  cond i t ions ;  and f o r  r ece iv ing ,  record ing ,  and eva lua t ing  
a c o u s t i c  d a t a  from remote loca t ions .  

Equipment i s  requi red  f o r  r e l e a s i n g  

JUSTIFICATIC! : 

During c e r t a i n  atmospheric condi t ions ,  sounds generated dur ing  s t a t i c  
f i r i n g s  of rocke t  engines  and boos te r s  could be harmful t o  opera t ing  personnel  
and t o  people r e s i d i n g  i n  nearby areas .  Consequently, s e l e c t i v e  f i r i n g  under 
favorable  weather condi t ions  i s  a requirement t o  preclude i n j u r y  t o  ?ersonnel, 
and equipmer;t. The meteorological  and a c o u s t i c  l a b o r a t o r i e s  a r e  r e q J i r e d  for 
ga ther ing  weather and sound d a t a  t h a t  can be used t o  schedule t e s t s  j u r ing  
favorable  cclnditions. The acous t i c  l abora to ry  w i l l  be equipped t o  cneck per -  
formance of equipment a t  va r ious  sound l e v e l s .  I n  order  t o  monitor the sounds 
a t  va r ious  p o i n t s  i n  the  f e e  a r e a  and i n  populated a r e a s  nearby, t rucks  wi th  
sound da ta-ga ther ing  equipment w i l l  be s t a t i o n e d  a t  va r ious  p o i n t s  dur ing  t e s t  
f i r i n g s .  The proposed f a c i l i t y  w i l l  be requi red  p r i o r  t o  a c t i v a t i o n  of t he  
S-I1 t e s t  stand. 

COST ESTIMA'IZ: 

B. SITE DEC'ELOPMENT AND UTILITY INSTALLATIONS....ooo*...o,.. 

Grading and f i l l i n g .  ...................... $25,000 
Access roads and parking areas. . . . . . . . . . . .  85,000 

Elec t r ic :  substation.. . . . . . . . . . . . . . . . . . . . . .  60,000 
Lighting............ ...................... 15,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS....,............, 

Acoust:ic: l abora tory  (7,990 square f e e t  a t  

Radio frequency i n t e r f e r e n c e  suppression 

Meteo~:ol.ogical bu i ld ing  (4,113 square f e e t  
a t  $39.00 per  square f o o t ) .  ............. 160 , 000 

Radio arid r ada r  c i r c u i t s  .................. 5 , 000 
Radio frequency i n t e r f e r e n c e  suppression 

grouncling.. ............................. 5,000 
Compressor bu i ld ing  (300 square f e e t  a t  

$8.30 per  square foo t )  .................. 2,530 
Horn i:m~er~... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,500 

$38.00 per  square foo t )  ................. 305,000 

grounding.. 10,000 ............................. 

D. EQUXPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.. ........ 

-..- 

$18.3 , 000 

510,000 

8 70,000 
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Acoustic laboratory equipment: 
Data acquisition system.......... ....... $110,000 
Data .reduction system................... 240,000 
Microphone calibration system........... 30,000 
High-intensity room equipment..... ...... 25,000 
Ancillary electronic equipment and 

instrumentation....................... 30,000 

Meteorological equipment: 
Tape recorder system.................... 75,000 
Radar system............................ 135 000 
Far-field acoustic monitoring system.. .. 150,000 

50 000 Acoust.ic. horn system .................... 
25 000 Compressor building equipment........... 

Total estimated cost.............. 
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TRANSPORTATION AND PARKING FACILITIES 

DESCRIPTION i 

Addition,al roads ,  r a i l r o a d s ,  and parking f a c i l i t i e s  are requi red  f o r  t he  
M i s s i s s i p p i  Tiest  F a c i l i t y .  
i n  the  ske tch  on the  fol lowing page. Descr ip t ions  of t he  requi red  i tems 
follow: 

The l o c a t i o n  of the  roads and r a i l r o a d s  i s  shown 

Roads: The roads t o  be cons t ruc ted  i n  the  f i s c a l  year  1964 
program w i l l  c o n s i s t  of approximately 70 miles  of a d d i t i o n a l  
p r imary ,  secondary, t e r t i a r y ,  and p a t r o l  roads. Primary 
roads serve  as main d i s t r i b u t i o n  a r t e r i e s  f o r  a l l  types  and 
weights of vehic les .  
roads by providing access  to ,  between, and wi th in  var ious  
a r e a s  and accommodate a reasonable  volume of l ight-weight  
veh ic l e s  and an  occas iona l  maximum s i z e  vehic le .  T e r t i a r y  
roads su.pplement the  secondary roads by providing access  t o  
ind iv idua l  u n i t s  of f a c i l i t i e s  i n  an  a r e a  and accommodate 
the  t r a f f i c  expected a t  t he  ind iv idua l  f a c i l i t y  served. 
Patrol. roads provide access  t o  var ious  a r e a s  f o r  s u r v e i l l a n c e  
and s e c u r i t y  and w i l l  accommodate l i g h t  t r a f f i c .  

Secondary roads supplement the  pr imary 

--- Rai1rc)ads: The r a i l r o a d s  t o  be cons t ruc ted  i n  the  f i s c a l  year  
1964 program w i l l  c o n s i s t  of approximately 5 mi les  of i n t e r n a l  
r a i l r o a d ,  r a i l h e a d s  and spur s ,  inc luding  earthwork, b a l l a s t ,  
t i e s ,  t r a c k  and accessor ies .  These r a i l r o a d s  w i l l  connect 
warehouses, p rope l l an t  s to rage  areas, cryogenic areas, f u e l  
s to rage  a r e a s ,  r i v e r  docks, and o f f s i t e  r a i l r o a d s .  A l l  t h i s  
work w i l , l  be wi th in  the  f ee  a r e a  s i n c e  o f f s i t e  r a i l r o a d s  were 
provided i n  t he  f i s c a l  year 1963 program. 

Parki i3g f a c i l i t i e s :  
2,800 veh ic l e s  w i l l  be provided fo r  5,200 employees and 
v i s i to r : ;  i n  t he  v i c i n i t y  of t he  admin i s t r a t ive  f a c i l i t i e s  
of the l r l i s s i s s i p p i  Tes t  F a c i l i t y .  

Paved areas f o r  parking approximately 

_I_- Relocat ion of S t a t e  highway No. 43: 
pavement width and 10-foot shoulders ,  and a l l  necessary c l e a r -  
ing iInd grubbing, embankments, s torm drainage systems, and 
br idgzs  w i l l  be cons t ruc ted  around the  e a s t e r n  s i d e  of t he  
MissLssLppi T e s t  F a c i l i t y ,  a d i s t a n c e  of approximately 12  m i l c s .  
Funds w i l l  be t r a n s f e r r e d  t o  t h e  State of Miss i s s ipp i  Highway 
Department which w i l l  accomplish s tandard  des ign  and construct . ion 
o E the  highway. 

A new highway wi th  24-foct  

611665 0 - 6 3  - 2 4  CF 11-57 
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JUSTIFICATION: 

The M i s s i s s i p p i  Test  F a c i l i t y  is  loca ted  i n  an  area of approximately 
13,500 a c r e s  i n  which the  f a c i l i t i e s  w i l l  be widely s c a t t e r e d  because of the 
high noise  levels which w i l l  e x i s t  dur ing  test f i r i n g ,  and because of t he  
p o t e n t i a l  dan9e.r of explosions.  Stage con t r ac to r s  and t h e i r  r e l a t e d  t e s t  
f a c i l i t i e s  have been placed i n  sepa ra t e  test complexes. The complexes have 
been grouped f o r  maximum provis ion  fo r  e a r l y  u t i l i z a t i o n  and with prokis ions  
f o r  fu tu re  expansion t o  accommodate Nova-type vehicles .  Adminis t ra t ixe 
labora tory  f a c i l i t i e s  have been grouped ou t s ide  the  maximum noise  lev€ 1. 

Adequate roads must be cons t ruc ted  f o r  the  t r a n s p o r t a t i o n  of opera t ing  
personnel and ma te r i a l  f o r  t h e  t echn ica l  areas, and admin i s t r a t ive  anc. 
t echn ica l  personnel f o r  the support  complexes a s soc ia t ed  with the  a c t i v a t i o n  
of the  S-IC and S - I 1  t e s t  complexes. 

Rai l roads ,within the  f e e  area a r e  requi red  t o  provide r a i l  s e r v i c e s  f o r  
handl ing cons t ruc t ion  equipment, bu i ld ing  materials, p r o p e l l a n t s ,  gases ,  and 
genera l  suppl ies .  

On-site parking must be provided due t o  the  remote loca t ion ,  which makes 
the  use of p r i v a t e  veh ic l e s  the  most p r a c t i c a b l e  m a n s  of t ranspor ta t i .on  f o r  
employees, con t r ac to r  r e p r e s e n t a t i v e s  and v i s i t o r s .  

M i s s i s s i p p i  S t a t e  Highway No. 43 presen t ly  c ros ses  the  f e e  a r e a  :.n a 
north-south d i r ec t ion .  I n  order  t o  provide maximum usage and s e c u r i t y  
dur ing  the  opera t ion  of the  M i s s i s s i p p i  Tes t  F a c i l i t y ,  i t  w i l l  be necessary 
t o  c lose  the  s i te  t o  pub l i c  t r a f f i c .  Funds are being requested t o  cover 
the  c o s t s  of r e l o c a t i n g  the  S t a t e  Highway No. 43. The e x i s t i n g  highwily w i l l  
then serve  as the main access  road t o  the  s i t e  i n  the  north-south dirc!cti.on. 

COST ESTIMATE.: 

A. LAND A C Q U I S I T I O N o o o o o o ~ o o o o o o o o o o o ~ o o o o o o o o o o o o o o o o ~ o b  --- 
Bo SITE DEVELOPMENT AND UTILITY I N S T A L L A T I O N S ~ o o o ~ ~ o ~ o o o o  $6,89.i ,000 

P a t r o l  m a d s  (50 miles a t  $ 6,000 
per mile). ......................... $300,000 

Primary dua l - lane  roads (5  m i l e s  
a t  $3001,000 per  m i l e ) . .  ............ 1,500,000 

Primary s ing le - l ane  roads (10 m i l e s  
a t  $1.50,000 per m i l e )  .............. 1,500,000 

Secondairy and t e r t i a r y  roads 
(5 mi les  a t  $125,000 per  m i l e )  ..... 620,000 

Railroads (5 miles  a t  $94,000 
per n ~ i l e )  .......................... 470,000 

Vehicle parking (2,800 spaces) .  ...... 555,000 
Re1ocat:ion of S t a t e  Highway No. 43 

1,950,000 (12 nlil.es a t  $160,000 per  mile).... 

CF 110.59 



C. FACILITY CONSTRUCTION AND MODIFICATIONS..o..o....o.o. --- 
D. EQUIPMENT, INSTRUMENTATION,AND SUPPORT SYSTEMS....... --- 
E. DESIGN AND ENGINEERING SERVICES....o.ooo...oooooooooo &690,000 

Total estimated cost............... L i 8 5 , O O O  - 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

UTILITY ADDITIONS AND EXTENSIONS 

DES CR IPT IOP!: 

Fiscal-  year  1963 funding provided the b a s i c  i n i t i a l  requirements f o r  
u t i l i t y  insi:a:Llations a t  the  M i s s i s s i p p i  T e s t  F a c i l i t y .  The f i s c a l  year  
1964 inc:rement requested i n  t h i s  p r o j e c t  c o n s i s t s  of a d d i t i o n s ,  expansions, 
and extensions t o  round out  and complete the  va r ious  u t i l i t i e s  required t o  
se rve  the  Atlvanccd S r t u r n  s t a g e  t e s t  and support  f a c i l i t i e s  requested under 
another  pro.ject heading. The scope of work inc ludes :  

---- Potr;ib:Le water system a d d i t i o n s  and extensions:  Addit ional  
wel'ls:, s t o r a g e  r e s e r v o i r s ,  water d i s t r i b u t i o n  mains, va lves ,  
bu t  1d:ing service l i n e s ,  and t reatment  f a c i l i t i e s  w i l l  be 
i n s  ta:Lled. 

----- E1c:ctric:al d i s t r i b u t i o n  system extensions: This  i t e m  extends 
the  1:3 .S kv three-phase d i s t r i b u t i o n  system using overhead 
l i n e s  on wood po le s  except  i n  r a d i o  frequency i n t e r f e r e n c e  
c r i t i c a l  a r eas ,  c a t a s t r o p h i c  explosion areas, and a t  cana l  
c ros s ings .  In  these  areas, underground cons t ruc t ion  w i l l  be 
neces:;ary . 

--- Natiiral  gas d i s t r i b u t i o n  system extensions:  
t r i b u t i o n  system w i l l  be extended v i a  underground p ipes .  

The gas  d i s -  

--- San itarysewer c o l l e c t i o n  and t reatment  a d d i t i o n s  and 
---- exten:;ions: This  i t e m  c o n s i s t s  of a d d i t i o n a l  sewage t reatment  
f a c i l i t i e s ,  pumping s t a t i o n s ,  s a n i t a r y  sewer mains, and branches.  

_-- A r e a  ' l ight inq:  The p r o j e c t  i nc ludes  area l i g h t i n g  f o r  t h ree -  
s h i E t  operat ion and w i l l  include the  l i g h t i n g  of s t r ee t s ,  parking 
areas,  s to rage  f a c i l i t i e s ,  and o t h e r  a n c i l l a r y  items. 

---- Communication and telephone l i n e s :  Underground duc t  systems 
w i l l  be extended f o r  t he  following systems: f i r e  alarm, 
ope ca t i o n a l  intercommunications, s i te-wide c o n t r o l ,  telephor e, 
t e s t  instrumentation, and t e l e v i s i o n .  

Hijih-pressure a i r  and n i t rogen  d i s t r i b u t i o n :  A c e n t r a l i z e d  
pumphouse and vapor i ze r  w i l l  be  i n s t a l l e d  t o  r ece ive  l i q u i d  
nit.ro:;en from r a i l r o a d  tank c a r s ,  and t o  convert  t he  n i t rogen  
i n t o  ;a gas a t  6,000 pounds p e r  square inch f o r  d i s t r i b u t i o n  t o  
sto:rage tanks  loca ted  a t  each s i te .  
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MISSISSIPPI TEST FAClLiTY 

UTILITIES 

FISCAL YEAR 1964 ESTIMATES 

ELECTRICAL DISTRIBUTION SYSTEM 
NATURAL GAS DISTRIBUTION SYSTEM 

RELOCATE ELECTR!CbL TRANSk!SS!ON L!NES 

LEGEND _ _ _  LLLTRICU 

- O M  

, 

ELECTRICAL RELOCATION 



--- Heating p l a n t  and d i s t r i b u t i o n :  Addit ional  b o i l e r s ,  equipmcmt, 
and hea t ing  d i s t r i b u t i o n  systems w i l l  be r equ i r ed .  

- Cry%enic t r a n s f e r  s t a t . :  This i t e m  covers the  i a c i l i t i e : ;  
required t o  t r a n s f e r  l i q u i d  oxygen and l i q u i d  hydrogen from the 
s u p p l i e r  t o  barge-mounted s to rage  f a c i l i t i e s .  

--- RP-1 f u e l  t r a n s f s e y s t a t i o n ,  s to rage .  and d i s t r i b u t i o n :  The 
p r o j e c t  includes f a c i l i t i e s  f o r  the  unloading of E@-1 f u e l  from 
barges ,  tank t rucks ,  and r a i l r o a d  tank c a r s  t o  a c e n t r a l  s to rage  
a r ? a .  The c e n t r a l  s to rage  area w i l l  be used t o  d i s t r i b u t e  f u e l  
t o  a l l  the  t e s t  s t ands  i n  the  Miss i s s ipp i  T c s t  F a c i l i t y .  Tile 
barge unloading dock w i l l  be near  t he  border  of t he  fee a re ; .  
T h ?  t rucks  and r a i l r o a d  tank c a r s  w i l l  unload nex t  t o  the  c e n t r a l  
s to rage  a r e a .  The s t o r a g e  tanks w i l l  have a cepac i ty  of approxi-  
mately 1,500,000 ga l lons ,  one t h i r d  of the  monthly f u e l  demznd 
during maximum t e s t i n g  ope ra t ions .  

---_ Comnunication and warning system: This i t e m  provides f o r  tkie 
i n s t a l l a t i o n  of cab le s ,  area v i s u a l  and o r a l  warning s y s t e m :  , 
and in t e rconnec t ions  t o  the  c o n t r o l  c e n t e r .  

--- Cent ra l  compressor equipment: The p r o j e c t  includes funding 
f o r  the procurement and i n s t a l l a t i o n  of compressors f o r  the 
l i q u i d  n i t rogen ,  gaseous helium, and l i q u i d  hydrogen equipmc n t  
t o  b e  i n s t a l l e d  i n  the c e n t r a l  compressor houses.  Liquid 
ni t ro ,sen w i l l  be pumped and vaporized t o  6,000 pounds pe r  
squsrc  inch. Gaseous helium w i l l  be compressed t o  600 pouncs 
per square inch. Liquid hydrogen w i l l  be pumped and vaporized 
to  6,000 pounds per square inch. Distribution w i l l  be to  
the individual complex storage tanks. 

--- R e  L x a t e  underground t e l e p h z :  I t  w i l l  be  necessary t o  
re  1 x a t e  telephone company-owned 115 kv and 46 kv t r a n s -  
m i  :; s i o n  l i n e s  t r s v e r s i n g  the  s i t e  because of i n t e r f e r e n c e  
wirrh nev f a c i l i t i e s  being cons t ruc t ed .  

The Mi:;sissippi Tes t  F a c i l i t y  s i t e  is  located i n  2 r a t h e r  remote area 
approxi.matt?ly 30 mi l e s  from the  n e z r e s t  major c i t y .  Hence, many o n - s i t e  
u t i l i - t y  se r i J ices  a r e  r equ i r ed .  E s p e c i a l l y  important i s  the  n e c e s s i t y  for- 
providing u t i . L i t i e s  t o  each f a c i l i t y  and bu i ld ing  upon t h e i r  a c t i v n t  i on .  
J u s t i f i c a t i o n  of t he  va r ious  f e a t u r e s  of t h i s  p r o j e c t  follow: 
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~I Potable  water system: An adequate supply of po tab le  water i n  
a l l  buil.dings and working areas i s  r equ i r ed  t o  safeguard the  
hea l th ,  s a f e t y ,  and coinfort of a l l  personnel .  Potable  water 
vi11 be used f o r  f i r e  p ro tec t ion  i n  a l l  b u i l d i n g s .  Completion 
of a n  operat ing potable  water system i n  each bu i ld ing  and a t  
each a r e a  i s  required p r i o r  t o  occupancy. 

---- E1ectr ic :a l  d i s t r i b u t i o n  system: The e l e c t r i c a l  d i s t r i b u t i o n  
system i.s required t o  serve a l l  bu i ld ings  and areas f o r  use  i n  
l i g h t i n g ,  f o r  t he  operat ion of instrumentat ion and c o n t r o l  
equipment, and f o r  power f o r  a l l  F r i n c i p a l  equipment. 

---- Natu ra l  $as d i s t r i b u t i o n  system: Na tu ra l  gas  i s  the  most 
economical source of energy f o r  space hea t ing ,  and f o r  a i r  
cond i  t:ioning, i f  absorpt ion u n i t s  a re  u t i l i z e d .  

--- Sanit.ary sewer c o l l e c t i o n  and treatment:  A s a n i t a r y  sewer 
system se rv ing  each bu i ld ing ,  i nc lud ing  a sewage t reatment  
system, i s  r equ i r ed  p r i o r  t o  occupancy. 

--- Area 1.iF:htinq: Because of the need t o  produce and t e s t  the 
s p a ~ ~  vcshicles as  f a s t  as poss ib l e ,  much of M i s s i s s i p p i  Tes t  
Faci l i . ty  w i l l  be operated on a twenty-four hour b a s i s .  For 
t h i s  reason, each work area w t l l  r e q u i r e  adequate l i g h t i n g  f o r  
night operat ion.  Certain o t h e r  areas a l s o  r e q u i r e  lightin:: f o r  
s a f e t y  o r  s e c u r i t y  reasons .  

-_-_ Commiinication and telephone l i n e s :  Good communication i s  
esser i t ia l  fo r  e f f i c i e n t  ope ra t ion .  Because o f  t he  r e l a t i v e l y  
remot.e 1 o r a t i o n  of t he  M i s s i s s i p p i  Tes t  F a c i l i t y  and the  wide 
d i s p e r s a l  of bu i ld ings ,  telephone and r a d i o  w i l l  provide the 
most e f f i c  ien  t and economice 1 means of communication. 

High-pressure a i r  and n i t ropen  d i s t r i b u t i o n  and c e n t r a l  
compressor equipment: 
needed i n  a l l  areas f o r  operat ion,  t e s t i n g ,  o r  purging of 
equipnerit, A c e n t r a l l y - l o c a t e d  compressor and s t o r a g e  s t a t i o n  
wi th  d i s t r i b u t i o n  t o  a l l  areas i s  t h e  most e f f i c i e n t  and 
economical means of providing t h i s  s e r v i c e .  

High-Tressure a i r  and n i t rogen  w i l l  be  

-- Heatj-ix p l a n t  and d i s t r i b u t i o n :  
di.str:ibution l i n e s  t o  the i n d i v i d u a l  b u i l d i n g s  i s  proposed. 

A c e n t r a l  p l a n t  w i th  undergrcund 

- Cryogenic t r a n s f e r  s t a t i o n :  Liquid oxygen and l i q u i d  hydrogen 
a r e  ciryogenic p r o p e l l a n t s  used i n  t e s t - f i r i n g  rocke t  engines .  
The prirnary d e l i v e r y  and s t o r a g e  system is  by water barge.  
An al. :ernate method of d e l i v e r y  of t hese  p r o p e l l a n t s  t o  the  
s i t e  wi ' l l  be by t ruck  o r  r a i l  t o  a c e n t r a l  t r a n s f e r  s t a t i o n  
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which w i l l  house pumps and equipment f o r  t r a n s f e r  of t he  
propel l .ants  t o  the barges.  Cyrogenics can be d e l i v e r e d  by 
t r u c k  o r  by r a i l  t o  m e e t  emergency s i t u a t i o n s ,  o r  t o  
accomrriodate r e g u l a r  shipments from s m a l l  s u p p l i e r s  who cannot 
s h i p  i n  s u f f i c i e n t  q u a n t i t i e s  t o  j u s t i f y  barge d e l i v e r y .  

-_I- RP-1 file]. t r a n s f e r  s t a t i o n ,  s t o r a ~ e  and d i s t r i b u t i o n :  Large 
quanti.t:j.es of RP-1 f u e l  w i l l  be used i n  tes t  f i r i n g  t h e  rocke t  
engines .  The f u e l  w i l l  be de l ive red  by barge,  r a i l ,  o r  t ruck  
and wi.l.l  then be t r a n s f e r r e d  t o  underground tanks  f o r  s to rage .  
The f u e l  will then be t r a n s f e r r e d  t o  t h e  boos te r  tanks  on the  
t e s t  s t ands  2s needed, Completion of t he  t r a n s f e r  s t a t i o n ,  
s t o r a p i ,  and d i s t r i b u t i o n  system w i l l  be required p r i o r  t o  
a c t i v a t i o n  of the  S-11 t es t  s tand .  

--- Coimun:Ication and warning system: 
system is needed to  provide ope ra t iona l  intercom and o r a l  
warning systems. The o r a l  warning system w i l l  c o n s i s t  of 
essent::ia?Lly independent loud speaker subsystems within each 
conip1e:r area and each support  bu i ld ing ,  These f a c i l i t i e s  are 
necessary t o  i s s u e  o r a l  and a u r a l  announcements, warnings, and 
operat::ional. i n s t r u c t i o n s .  The o p e r a t i o n a l  intercom system w i l l  
r e q u i r e  twenty channels common t o  a l l  s t a t i o n s  w i t h i n  an 
operat::ional. area.  Trunk l i n e s  need t o  be i n s t a l l e d  t o  permit 
s i  t:e-w:ide imtercom. A n  9 11-elec t r o n i c  sys  tern with. s t a t i o n  
ampl i f . i e rs  i s  r equ i r ed .  

A communication and warning 

-._I- Relocaze underground telephone and e l e c t r i c a l  t ransmission 
l i n e s :  Underground te  Lephone and t ransmission l i n e s  are  
presen r l y  c ros s ing  the P l i s s i s s ip> i  Tes t  F a c i l i t y  f e e  area 
and area:; where cons t ruc t ion  w i l l  r e q u i r e  deep excavat ion.  
I n  o rde r  t o  prevent  damage and d i s r u p t i o n  of s e r v i c e ,  i t  
w i l - 1  b e  necessary t o  r e l o c a t e  these  l i n e s  away from these  
areas p r i o r  t o  the  s t a r t  of cons t ruc t ion .  

COST ESTIMAIAi: 

.A .  LAND ACQlJ I S I T I O N .  .............. 

F i s c a l  Year 
1963 

- - -  
B . S I T E  1)EVE'LO:PMENT AND U T I L I T Y  

INSTALLA'I'IONS.. ............. $4,140,000 

R o d s . .  .......... $600,000 
Dredging, r i v e r . .  200,000 
Parking, v e h i c l e .  140,000 
Ra i l roads . ,  ...... 1,200,000 

F i s c a l  \ 'ear 
1964 __, 

$4,170,000 
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Potat) l e  water 
suppILy and 
d i s t r i b u t i o n . .  . $370,000 

E lec t rFca l  d i s -  
t r  !.bu t ion 
s y s  tern. ........ 1,050,000 

Natural. gas d i s -  
t r i -but ion. .  .... 100,000 

San i t a ry  sewer 
c c) I. l e  c t ion and 
t rea tment . .  .... 480,000 

A r e a  l i gh t ing . .  .. ---  
tel-ephone l i n e s .  --- 
anti n i t rogen  d i s -  
t r  i bu t ion  
sys  tern. ........ 
ground telephone 
1 i ne E; .......... 

Heating d i s t r i b u t i o n  
sys; te rn .  ........ 

Comniunication and 

High-pressure a i r  

--- 
Re l c c a  t:e under - 

--- 
--- 

F i s c a l  Year F i s c a l  Year 
1364 --- 1963 

C .  F A C I L I T Y  CONSTRUCTION AND 
MODIE’ICATIONS ............... $3,635,000 

Off ice  and adminis- 
t r  EL t i.on 
bui ld ing . .  ..... 1,560,000 

Docks, r i v e r . ,  ... 500,000 
Central. hea t ing  

M a  i n  t.enanc e 

Emergency se rv ice  

Fuel t r a n s f e r  

plant.. ......... 300,000 

bui ld  ing ....... 1,000,000 

bu i ld ing . .  ..... 275,000 

s t ~ t i o n ,  s t o r a g e ,  
ant d i s  tr ibu t ion.  --- 

Cryoger;i i c  t r a n s f e r  
s t a t i o n . .  ...... --- 

$670,000 

1,550,000 

150,000 

225,000 
1 2  5 , 000 

400,000 

500,000 

50,000 

500,000 

$ 7 10,000 

210,000 

500,000 
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D. 

E. 

EQUIPMENT, INSTRUMENTATION , 
AND SUPPORT SYSTEMS........,. 

Maintenance shop 

Emergency service 

Communication and 

Central compressor 

Heating plant equipment 0--  

DESIGN A N D  ENGINEERING SERVICES. 

equipment ...... $450,000 

equipment ...... 100,000 

warning system. - - -  
equipment.. ..... -I- 

Total estimated cost. .  

Fiscal Year 
1963 

$550,000 $9110, 000 

$400,000 

250,000 
300,000 

392,000 -2- 7:’9 000 

$8.717.000 SL-l- 6 5 . ~ 9  000 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

WAREHOUSE ADDITION AND STORAGE FACILITIES 

DESCRIPTION: 

The f a c i l i t i e s  descr ibed h e r e i n  w i l l  s e rve  the  e n t i r e  Miss i ss ippr  Tes t  
F a c i l i t y .  I n i t i a l  funding was provided i n  the  1963 program and the  f i l c i l i t i e : ;  
w i l l  be completed wi th  the funding proposed i n  t h i s  p ro jec t .  S to rage ,  work, 
and o f f i c e  a reas  f o r  r ece iv ing ,  i n spec t ing  and s t o r i n g  a l l  m a t e r i a l s  iind 
s u p p l i e s ,  except  m i s s i l e - r e l a t e d  m a t e r i a l s ,  w i l l  be provided. Sketchcs of 
t he  f a c i l i t i e s  a r e  shown on t h e  fol lowing two pages. The major i tems t h a t  
make up t h i s  p r o j e c t  a r e  descr ibed  below: 

Warehouscaddi t ion:  A n  a d d i t i o n a l  108,200 square f e e t  of 
bui ld ing  a r e a  a f f i x e d  t o  the  warehouse funded i n  t h e  f i s c a l  
year  1963 program i s  requi red .  Approximately 32,400 square 
f e e t  w i 1 . l  be added t o  the  south end and 75,800 square f e e t  t o  
the  nort:h end of the  f a c i l i t y .  The a d d i t i o n  w i l l  be a s i n g l e -  
s t o r y  s t r u c t u r e  wi th  a mezzanine. The mezzanine w i l l  provide 
approxirriately 6,500 square f e e t  of f l o o r  area f o r  mechanical 
and e l e c t r i c a l  equipment. Cons t ruc t ion  w i l l  be of the  s tandard 'in- 
pro tec ted  noncombustible type c o n s i s t i n g  of a s t r u c t u r a l  s t e e l  
frame wfith in su la t ed  metal  and concre te  panel  w a l l s ,  concre te  
r o o f ,  concre te  masonry and metal p a r t i t i o n s ,  and concre te  f l o o r  
s lab .  Concrete masonry f i r e  walls w i l l  d iv ide  the  s t r u c t u r e  
i n t o  separate areas of approximately 33,000 square f e e t  each. 
The a d d i t i o n  w i l l  con ta in  s t o r a g e  areas, o f f i c e s ,  t o i l e t  and 
locker  ;rooms, and a vending machine-equipped lunch room. A 
covered loading and unloading dock f o r  rail  f r e i g h t  w i l l  be 
provided. The o f f i c e  area, lunch room and approximately 21,600 
square feet of s to rage  area w i l l  be a i r -condi t ioned  and heated. 
The remainder of the  f a c i l i t y  w i l l  be heated and v e n t i l a t e d .  
A s p r i n k l e r  system w i l l  be provided f o r  f i r e  p r o t e c t i o n  f o r  
the  e n t i r e  warehouse. 

I n f l a m a b l e  materials storage bui ld ing:  
w i l l  be used f o r  t he  s to rage  of inf lamaable  l i q u i d s  and 
acids .  The f a c i l i t y  w i l l  c o n s i s t  of a s i n g l e - s t o r y  s t r u c t u r e  
of 18,200 square f e e t  of g ross  f l o o r  area. Cons t ruc t ion  w i l l  bc 
of the s tandard unprotected noncombustible type cons i s t ing  of  a 
s t r u c t u r a l  s teel  frame wi th  i n s u l a t e d  metal and concre te  panel 
w a l l s ,  concrete  masonry p a r t i t i o n ,  concre te  roof  and concrete  
f l o o r  s lab .  Space w i l l  be provided f o r  drum s to rage ,  p a i n t  
s to rage ,  ac id  s to rage ,  and o f f i c e  and t o i l e t  f a c i l i t i e s .  The 
s p r i n k l e r  system w i l l  be i n s t a l l e d  f o r  f i r e  pro tec t ion .  
Emergency eye ba th  and shower i n s t a l l a t i o n s  w i l l  be provided 
f o r  perso'nnel sa fe ty .  

This new f a c i l i t y  
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Compre:3sed gas cy l inde r  bu i ld ing:  
used f o r  s to rage  of compressed gases  ( f u e l s ,  ox id i ze r s ,  and 
i n e r t  gases) .  The f a c i l i t y  w i l l  c o n s i s t  of a s ingle-s tory  
S t r u c t u r e  of 5,100 square f e e t  of g ross  f l o o r  area. 
Construct ion w i l l  be of t he  s tandard  unprotected noncombustible 
type cons i s t ing  of a s t r u c t u r a l  s t e e l  frame wi th  concre te  
panel walls on th ree  s i d e s ,  concre te  roo f ,  and concre te  
f l o o r  sLab. No hea t ing ,  cool ing o r  s p r i n k l e r  systems w i l l  
be provided. 

This new f a c i l i t y  w i l l  be 

Salvage materials s to rape  bui ld ing:  
be used f o r  t he  s to rage  of sa lvageable  materials. The f a c i l i t y  
w i l l  c o n s i s t  of a s ing le - s to ry  s t r u c t u r e  of 4,000 square f e e t  
of gross  f l o o r  area.  
noncombustible type c o n s i s t i n g  of a s t r u c t u r a l  steel frame 
wi th  in su la t ed  metal  w a l l s  on t h r e e  s i d e s ,  concre te  roof and 
concrete  f l o o r  s lab .  An o f f i c e  of  approximately 118 square 
f e e t  w i l l  be provided w i t h i n  t h e  f a c i l i t y .  Heating w i l l  be 
provided f o r  t h e  o f f i c e  area only. No cool ing  o r  s p r i n k l e r  
systems w i l l  be i n s t a l l e d .  

This new f a c i l i t y  w i l l  

Cons t ruc t ion  w i l l  be of the  s tandard unprotected 

JUSTIFICATIOJr 

The Miss i s s ipp i  Tes t  F a c i l i t y  s i te  i s  approximately f i v e  m i l e s  square ,  
surrounded by a s i x  mile b u f f e r  zone. Major d e l i v e r i e s  of opera t ing  s u p p l i e s  
w i l l  be by r a i l  o r  t r u c k  t o  t h e  site. As t he  s i te  i s  remotely separa ted  
from sources  of supp l i e s ,  warehousing f a c i l i t i e s  are requ i r ed  f o r  t he  r e g u l a r  
support  of operat ions.  The a d d i t i o n a l  warehouse space proposed i n  t h i s  
p r o j e c t  i s  requi red  t o  support  t he  expanding f i s c a l  year  1964 test i1ctivitit:s. 

Materials t o  be s t o r e d  i n  the  warehouse w i l l  have a h igh  d o l l a r  value 
and for the  most p a r t  w i l l  be c r i t i ca l  items r e q u i r i n g  a long-lead t i m e  f o r  
de l ivery .  A po r t ion  of t he  materials w i l l  r e q u i r e  s to rage  f a c i l i t i e s  where 
temperature and humidity can be regula ted .  The warehouse w i l l  provide t h i s  
requirement. Materials t o  be s t o r e d  i n  the  s e c t i o n  of t he  warehousc! n a t  
having environmental c o n t r o l s  w i l l  be  provided adequate p r o t e c t i o n  1)y the  
bu i ld ing  design. 

A f a c i l i t y  s epa ra t e  from the  main warehouse f o r  t he  s to rage  of flauuna- 
The proposed s e p a r a t i o n  of these  materials 
A f a c i l i t y  f o r  t he  s to rage  of compressed 

b l e  m a t e r i a l s  w i l l  be required.  
conforms t o  f i r e  code s tandards.  
gases  w i l l  a l s o  be required.  These gases ,  f u e l s ,  ox id i ze r s ,  and i n e r t  
gases  have a high-usage rate which r e q u i r e s  a r e l a t i v e l y -  high s tocklng  leve 1.. 
The salvage m a t e r i a l s  s to rage  f a c i l i t y  i s  necessary t o  provide p r o t e c t i v e  
s to rage  for  c e r t a i n  salvaged materials t h a t  d e t e r i o r a t e  i n  open sto:lrage. 
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COST ESTIMA'E: 
Fisca l  Year F i sca l  Year 

1963 1964 . - 
A. LAND ACQUISITION. e e e e e e e e e e e e e e e --- --- 

--- Outside storage yard.. .... 
S i t e  (clearing and grading. --- 
Acces,s roads, parking 

areas, and loading and 
unloading dock areas,  . , . --o 

$225,000 

$70,000 
40,000 

115,000 

C. FACILITY CONSTRUCTION AND 
MODIFICU:LONS.....,.......... .......... $600,000 1,615,000~ 

Warehouse (108,600 square 
f e e t  i n t  $11.60 per 

Inf lainminble materials 
s torage  building 
(18,500 square f e e t  a t  

square foot),  ........... $600,000 

$15,315 per square foot). - -0  

Compresioed gas cylinder 
storage (5,460 square 
f e e t  i a t  $6.56 per square 
foot ) ,  ................... 
$8.60 per  square foot)..  --- 

- 0 0  

Salvage materials storage 
(4,LOO square f e e t  a t  

D. EQUIPMENT, INSTRUMENTATION, 
AND SURPOI1T SYSTEMS. e e e e e e e --- 

Mater.ia:l handling equip- --- merit. .................... 
Packaging equipment.. ..... --- 

e qu .ipxoen t --- Packing and coating ............... 

1,260,000 

285,000 

35 , 000 

35,000 

220,000 

163,000 
32,000 

25,000 

E. DESIGN AND ENGINEERING 
30,000 258,000. SERVICES. 4, e e e e e e e e e e e e 

Tota l  estimated cost.. ... Q630,000 $2,318,000 - 

671665 0 - 63 - 26 C F  11-73 



- 1/ Funds for site development and utility installations 
attributable to the basic warehouse structure were 
contained in the fiscal year 1963 initial utilities 
project. This is reflected in the fiscal year 1963 
cost estimate column shown in the fiscal year 1964 
project entitled "Utility Additions and Extensions. " 
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MISSISSIPPI TEST FACILITY 

FISCAL YEAR 1964 ESTIMATES 

WATERWAYS AND DOCKING FACILITIES 

DESCRIPTION :: 

The major i t e m s  i n  t h i s  p r o j e c t , a s  i d e n t i f i e d  i n  t h e  l o c a t i o n  p lans  on 
the  fol lowing two pages, a r e  descr ibed below: 

Dredgirg: The dredging included i n  t h e  f i s c a l  year  1964 
program w i l l  c o n s i s t  of widening, deepening, and s t r a i g h t e n -  
ing t h e  Erast P e a r l  River waterway access  t o  the  Miss i s s ipp i  
Test  F a c i l i t y  from L i t t l e  Lake t o  a po in t  0.8 mi les  south 
of Ga inesv i l l e ,  Mis s i s s ipp i ,  a d i s t ance  of approximately 19 
mi les .  Dredging, where requi red  f o r  a minimum channel 150 
f e e t  wide and 12 f e e t  deep wi th  widening on bends, w i l l  be 
provided across  L i t t l e  Lake and up t h e  East  P e a r l  River .  
Dredged m a t e r i a l  w i l l  be disposed of i n  s p o i l  a r e a s  ad jacent  
t o  the  channel and i n  cu t -of f  a r e a s  c rea t ed  by s t r a i g h t e n i n g  
the  alignment of t h e  channel. 

Canals: Canals included i n  the  f i s c a l  year  1964 program 
c o n s i s t  of a s y s t e m  of new channels ,  200 f e e t  wide and 15 
f e e t  deep, from t h e  dredged harbor  t o  each t e s t  a r ea ,  s t a g e  
s to rage  and p rope l l an t  handl ing a rea .  
cana ls  w i l l  be maintained a t  an e l e v a t i o n  of 20 f e e t .  The 
channels w i l l  be of levee cons t ruc t ion  i n  a r e a s  wi th  low 
ground e l eva t ions  and t r ench  cons t ruc t ion  i n  a r e a s  of h igher  
ground elievations. This  p r o j e c t  provides  f o r  t he  construc-  
t i o n  o f  t'he main cana l  t o  the  v i c i n i t y  of each t e s t  complex. 
Funds f 9 r  cana l  ex tens ions  t o  the  ind iv idua l  t e s t  s t ands  a r e  
include3 in the  funds for t h e  s t ands  which they w i l l  se rve .  

The water  i n  the  

- Docks: Two new unloading docks w i l l  be cons t ruc ted .  One 
dock w i l l  be loca ted  i n  t h e  harbor  area. 

JUSTIFICATIOIJ_: 

Waterways a r e  requi red  t o  provide t r a n s p o r t a t i o n  of l a rge  s t ages  from 
t h e  po in t  of numufacture and assembly t o  t h e  test  complex sites a t  t h e  
Miss i s s ipp i  Test  F a c i l i t y  and then t o  Cape Canaveral ,  F lo r ida ,  f o r  launc'h- 
ing. The wa1:eirways w i l l  a l s o  provide economical t r a n s p o r t a t i o n  f o r  t he  
l a rge  volume:; of p r o p e l l a n t s  requi red  i n  test f i r i n g s .  

The dredging of t he  Eas t  P e a r l  River i s  requi red  t o  deepen, widen, 
and s t r a i g h t e n  the  channels from the  I n t r a c o a s t a l  Waterway t o  the  f e e  a rea  
of t he  Miss i s s ipp i  Tes t  F a c i l i t y  s i n c e  t h e  e x i s t i n g  r i v e r  channel i s  not 
adequate f o r  t:he type of water  c r a f t  proposed f o r  use.  Canals from the  
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harbor area t o  the test s tand,  s t a g e  s to rage ,  and p rope l l an t  handling areas 
are required t o  d e l i v e r  the l a r g e  s t a g e s  t o  the t es t  s t ands ,  and t o  d e l i v e r  
p rope l l an t s  t o  the p rope l l an t  t r a n s f e r  s t a t i o n .  A booster  t r a n s f e r  dock i s  
required in t he  booster  s to rage  area f o r  the t r a n s f e r  of boos t e r s  from barges 
t o  land acl-jacent t o  the  s to rage  building. A RP-1 f u e l  t r a n s f e r  dock is 
required in the  harbor f o r  t r a n s f e r r i n g  f u e l  from barges t o  the s to rage  area. 

COST ESTIMATJ: 

A. LAND A C Q l J I S I T I O N . . . . e ~ . . ~ ~ ~ ~ ~ ~ ~ ~ e o ~ o e ~ o e e ~ ~ e ~ e ~ ~ ~  ......... 
B. SITE DICVISLOPMENT AND UTILITY INSTALLATIONS...e.e...e.o.e.. 

Dreclging r ive r . .  ........................... $700,000 
Canals..................................... 2,700,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONSe..e............e.e 

100,000 RP-1. f u e l  t r a n s f e r  dock .................... 
Booster t r a n s f e r  dock. ..................... 27 0,000 

De EQUIPMI~N’IC~ INSTRUMENTATION, AND SUPPORT SYSTEMS.e.o...o.oe 

E. DESIGN AND ENGINEERING S E R V I C E S e . e . . e . e e . e . ~ o ~ ~ o ~ ~ ~ ~ ~ e e ~ ~ ~  

Tota l  es t imated cost.................... 

- - .- 
$3,41)0,000 

3’70,000 

24,242,000 - - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1964 PROGRAM 
NUCLEAR ROCKET DEVELOPMENT STATION 

Location pl.an 

Additions t:o engine test stand No. l........... 

Additions t:o engine test stand No. 2........... 

Additions t:o t:he engine maintenance, assembly, 
and disassembly building.. ................... 

Radioactive material handling, decontamination, 
and storage complex.......................... 

Support fac .i l~ . t ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Page No. 

CF 12-1 

$1,700,000 CF 12,-2 

5,000,000 CF 12,-8 

- 

4 , 500,000 CF 12-14 

4,250,000 CF 12-19 

5,040 ,000 CF 12-27 

$20,490,000 
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NUCLEAR ROCKET DEVELOPMENT STATION 

FISCAL YEAR 1964 ESTIMATES 

ADDITIONS TO ENGINE TEST STAND NO. 1 

DESCRIPTION: 

Th i s  project: involves  cons t ruc t ion  modif icat ions and equipment a d d i t i o n s  
t o  engine t e s t  stand No. 1. The f a c i l i t y  c o n s i s t s  of a s t r u c t u r a l  aluminum 
engine s t a n d ,  concrete  subs t ruc tu re ,  access  roads,  r a i l r o a d  spur ,  u t i l i t i e s ,  
instrumentat::ion, and process  l i q u i d s  and gas  suppl ies .  The s tand i s  being 
i n i t i a l l y  equipped t o  test  the  NERVA engine a t  a l l  c o n d i t i o n s  from s t a r t - u p  
t o  f u l l  power. 

The requested modif icat ions and a d d i t i o n s  are made up almost e n t i r e l y  of 
instrumentat::ion and c o n t r o l  items. They w i l l  serve t o  f a c i l i t a t e  t he  acqui- 
s i t i o n  of d a t a  during c l o s e l y  scheduled test  ope ra t ions  and t o  reduce t h e  
time necessai:y t o  prepare and check-out an engine be fo re  f i r i n g .  
t i o n  of a c l .osed-circui t  t e l e v i s i o n  system w i l l  provide v i s u a l  access  t o  the  
s tand during a f i r i n g  and t h e  engine removal period. 

The addi- 

The most important f a c i l i t y  modif icat ion i s  t h e  a d d i t i o n  of a decontami- 
na t ion  sys t en  for c l eans ing  t h e  exhaust duct.  Th i s  w i l l  provide an automated 
means of removing; many of t he  d e p o s i t s  plated-out  on the duc t  during a tes t  
and thereby w i l . 1  reduce t h e  r a d i a t i o n  hazard on t h e  s tand during p repa ra t ion  
of following t e s t s .  

Location p l ans  and sketches of t he  s tand are shown on the  following 
four pages. 

JUSTIFICATICg! : 

The c0ri:;truction of t h i s  s tand i s  proceeding under c o n t r a c t s  issued by 

During t h e  f i r s t  phases of 
t h e  Atomic Ehergy Commission. The s tand w i l l  serve as t h e  f i r s t  f a c i l i t y  
capable of dLtmri-firing a nuc lea r  rocke t  engine. 
the program, t h e  stand w i l l  accomplish a l l  scheduled ope ra t ions  as funded. 
However, a s  t e s t  schedules become more frequent  i n  t h e  1965 pe r iod ,  i t  w i l l  be 
necessary t o  reduce tes t  p repa ra t ion  and check out  times t o  a minimum. 
proposed addlitions w i l l  i nc rease  t h e  t e s t i n g  frequency c a p a b i l i t y  of t h e  
s tand t o  comply with program requirements. 
review of t h e  design,  i t  has  been determined t h a t  instrumentat ion and tunnel  
v e n t i l a t i o n  c o n t r o l  must be added t o  p r o t e c t  personnel and equipment. Addi- 
t i o n a l  engine instrumentat ion and c o n t r o l s  are needed f o r  t h e  complete t e s t  
ope ra t ion  and d a t a  a c q u i s i t i o n  requirements of t h e  engines  following those 
used i n  t h e  i n i t i a l  tests.  More d a t a  channels are needed f Q r  t h i s  purpose. 

The 

Also, as  a r e s u l t  of a s a f e t y  
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'COST ESTIMATG: 

B e  SITE DEW'LOPFENT AND UTILITY INSTALLATIONS. 

C. FACILITY CONSTRUCTION AND MODIFICATIONS............... 

Piping, valving, and storage of high 

Modification to stand to accommodate 
pressure gas............................ $1>7,000 

instrumentation and control systems.. . . . 28,000 

Forward control room modification ......... 33,000 
Television pads and bunker................ 41,000 
Exhaust duct decontamination system...... . 196,000 

Access tunnel modification................ 9,000 

D. EQUIPMEN'I', INSTRUMENTATION, AND SUPPORT SYSTEMS.. . . . . 
Additicins, t o  remote engine control system. 204,000 
Digital data system ....................... 320,000 
Liquid. hydrogen instrumentation system... . 41,000 
Power system additions.................... 561,000 

E. DESIGN PaID ENGINEERING SERVICES. . . . . . . . . . . . . . . . . . . . . . 
Total estimated cost................ 

1,1:26,000 

-. 150,000 

$1,700,000 
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NUCLEAR ROCKET DEVELOPMENT STATION 

FISCAL YrWR 1964 ESTIMATES 

ADDITIONS TO ENGINE T E S T  STAND NO. 2 

DESCRIPTION : 

This p r o j e c t  descr ibes  a d d i t i o n s  and improvdments r equ i r ed  t o  be made 
on engine te:;t ,stand No. 2.  The s t and  w i l l  be equipped t o  perform de- 
velopmental t e s t i n g  of nuclear  rocket  engines f o r  t h e  Nerva program arid 
poss ib l e  follow-on engines p re sen t ly  under study. The f a c i l i t y  w i l l  he 
i n i t i a l l y  equipped t o  tes t  the  NERVA engine a t  f u l l  power. However, t h e  
s u b s t r u c t u r e  and b a s i c  support  f a c i l i t i e s  have been designed t o  accomnio- 
da t e  an up ra t ed  nuc lea r  engine. 

The f a c i l i t y  c o n s i s t s  of a s t r u c t u r a l  aluminum engine s t and  and 
a s s o c i a t e d  a n c i l l a r y  equipment and a l l  necessary roads,  r a i l r o a d s  , ut:i.li- 
t i e s ,  and access  tunnels .  Necessary a d d i t i o n s  w i l l  provide t h e  capab:i.l- 
i t y  of u t i l i z i n g  t h i s  s t and  as a s e p a r a t e  f a c i l i t y ,  more independent of 
operat ions being conducted on engine tes t  s t a n d  No. 1 wi th  t h e  exception 
of t h e  period during a c t u a l  f i r i n g s .  

To provide more independent c a p a b i l i t y ,  i t  w i l l  be necessary t o  make 
extensive a d d i t i o n s  t o  t h e  con t ro l  and in s t rumen ta t ion  systems now p h n n e d  
f o r  co-use w i t h  engine t e s t  s t and  No. 1. Concurrent with these  a d d i t i o n s ,  
an increased l i q u i d  hydrogen and process gas s t o r a g e  capac i ty  must be 
made a v a i l a b l e .  

This ca .pabi l i ty  w i l l  be accomplished by i n s t a l l a t i o n  of s e p a r a t e  
high-pressure s t o r a g e  b o t t l e s  similar t o  those used a t  engine t e s t  s t a n d  
No. 1 f o r  ga.aeous hydrogen, helium and n i t rogen .  The necessary l i q u i d  
hydrogen supply can be made a v a i l a b l e  by i n s t a l l a t i o n  of a s i n g l e  
250,000-gall.on vacuum-jacketed v e s s e l  and a s s o c i a t e d  piping and c o n t r o l  
valves .  I n  a d d i t i o n ,  a close-coupled run tank w i l l  be f a b r i c a t e d  f o r  u se  
i n  tes ts  which r e q u i r e  s imulat ion of neutron hea t ing  i n  t h e  p r o p e l l a n t  
supply. I n  : i t s  i . n i t i a 1  phase, engine tes t  s t a n d  N o .  2 w i l l  be us ing  
hydrogen s t o r e d  i.n a l a r g e  dewar a t  engine t e s t  s t a n d  No. 1. 

The r equ i r ed  instrument add i t ions  w i l l  c o n s i s t  of s e r v i c e  and w p p o r t  
systems, rernote engine c o n t r o l s ,  f a c i l i t y  c o n t r o l s ,  and inc reased  d a t a  
a c q u i s i t i o n  I-hilnrlels t o  supplement those now co-used with those i n s t a l l e d  
f o r  engine i x s t  s t and  No. 1. 

Location ,plans and sketches of t he  s t and  are shown on t h e  following 
fou r  pages. 
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JUSTIFICATIOK -- : 

The NERVA program i s  atmed a t  developing a s a f e  and r e l i a b l e  nuclear  
rocket  engin,€:. Program plans c u r r e n t l y  ca l l  f o r  approximately n ine ty  
s t a t i c  t e s t s  t o  be performed on t h i r t y  d i f f e r e n t  engines.  
t h i s  program i s  the  e a r l y  development of a r e l i a b l e  engine. 

The goal  oE 

The prcigratm plans i n d i c a t e  t h a t  i t  w i l l  be necessary t h a t  t h e  two 
a v a i l a b l e  test s tands ope ra t e  more independently t o  i n c r e a s e  the  t es t  
frequency rc!qu;ired by t h e  program. 
f o r  delays to occ:ur on one s t and  without a f f e c t i n g  t h e  scheduled ope ra t ion  
of the o t h e r .  Without t h i s  c a p a b i l i t y ,  no t  only the  t i m e  involving the 
de l ay ,  but t he  t i m e  l o s t  t o  s h i f t  i n s t rumen ta t ion  and c o n t r o l  equipment 
w i l l  be d i r t x t l y  a d d i t i v e  t o  the  planned engine tes t  and ope ra t iona l  da t e .  

This p rov i s ion  w i l l  make i t  poss ib l e  

An additi lsnal j u s t i f i c a t i o n  f o r  the  proposed modif icat ions i s  the 
back-up c a p a b i l i t y  which t h e  modif icat ions provide i n  the  event of a 
c a t a s t r o p h i c  engine f a i l u r e  on engine tes t  s t and  No. 1 .  A t  p r e s e n t ,  a 
f a i l u r e  of such i l  na tu re  could i n a c t i v a t e  both s t ands  due t o  shared ser-  
v i c e s  and support  systems. 

COST ESTIMATE : -- 
- -- A .  LAND AC~iUISITION ....................................... 

B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS............. - ,- - 
C.  FACILITY CONSTRUCTION AND MODIFICATIONS... ............. $50 , 000 

Shielding . bar r i cades  . and dikes . ,  ......... $50,000 

D. EQUIPME21T,, INSTRUMENTATION . AND SUPPORT SYSTEMS.. ...... 4,438,000 

High- p re s su re  gas s t o r a g e  and a s s o c i a t e d  

Liquid hydrogen s t o r a g e  and piping. .  ....... 750,000 
Close-coupled l i q u i d  hydrogen run tank.. ... 563,000 
ServliI:e instrumentat ion systems... . .  ....... 458,000 
Remolx engine c o n t r o l  system.. ............. 478,000 
Faci:l i ty ope ra t ion  and c o n t r o l  systems.. ... 899,000 
Pulse  code modulation da ta  a c q u i s i t i o n  

. .  pip:Lng:. .................................. 250 . 000 

system.... .  .............................. 1,040,000 

51;1,000 E. DESIGN AND ENGINEERING SERVICES........................ -. 

Tota l  es t imated cost.. . . . . . . . . . . . . . . . . . . . . . . . . .  $ 5 , 0 ~ ~ . ) , ~ ~ ~  
-I- 

CF 12-23 



NUCLEAR ROCKET DEVELOPMENT STATION 

FISCAL YEAR 1964 ESTIMATES 

ADDITIONS J E T H E  ENGINE MAINTENANCE. ASSEMBLY. AND DISASSEMBLY BUILDING 

DESCRIPTION: 

This  project:  is  d i r e c t e d  t o  t h e  need f o r  an a d d i t i o n  t o  t h e  engine 
maintenance,, assembly and disassembly bui ld ing .  The bu i ld ing  w i l l  become a 
major cen te r  f o r  t h e  Nerva engine development program. 

Engine assembly opera t ions  w i l l  be conducted i n  a l a r g e  unshieldled work 
Il.ere the  bay of t he  engine maintenance, assembly, and disassembly bui ld ing .  

nuc lear  engilne w i l l  be b u i l t  up from subassemblies and components, us ing  
overhead cranes,  movable f i x t u r e s ,  and hand t o o l s .  A f t e r  completion of as- 
sembly and check-out, t he  engine w i l l  be placed i n  t h e  engine i n s t a l l a t i o n  
v e h i c l e  and moved t o  t h e  t e s t  s tand .  Adjoining t h e  assembly a r e a  wil.1 be a 
l a rge  sh ie lded  ho t  bay. This  bay w i l l  have f i v e  t o  s ix - foo t  t h i c k  concre te  
walls, o i l - f i l l e d  leaded g l a s s  windows, and va r ious  manipulator systems. 
A f t e r  t e s t i n g ,  t he  engine can be remotely re turned  t o  t h i s  bay for dxsassembly. 
The major subsystems w i l l  be removed us ing  f l o o r ,  w a l l  and overhead mounted 
manipulators ,  a ided by s p e c i a l  t oo l ing .  These w i l l  then  be s e n t  t o  twelve 
small hot  c e l l s  i n  the  south  end of the bu i ld ing  f o r  complete disasscmbly, 
c l o s e  examination, and nuc lear  survey opera t ions .  

Construct ion modi f ica t ions  t h a t  a r e  necessary c o n s i s t  of adding windows 
i n  both the  l a r g e  hot  bay and small eva lua t ion  c e l l s .  These windows w i l l  
provide increased v i s u a l  access  f o r  conduct of remote ope ra t ions .  Spec ia l  
s h i e l d i n g  dcioxs w i l l  a l s o  be i n s t a l l e d  i n  the  high and low l e v e l  c e l l s  to 
provide g r e a t e r  i s o l a t i o n  dur ing  post-run eva lua t ions .  
i ng  w i l l  be cons t ruc ted  t o  allow c r i t i c a l  engine p a r t s  t o  be receive13 and 
he ld  on hand without  us ing  premium space i n  t h e  assembly area, 

A shee t  metal  bu i ld-  

The equipment modi f ica t ions  requested are mainly s p e c i a l i z e d  nuc lea r  
The balance of r e -  survey inst:i:unients and automated manipulator  systems. 

quested equipment i s  items t h a t  complete the  readiness  of t h e  f a c i l i t y  for 
designed csipabili ty,  such as, s p e c i a l  l i g h t i n g  f i x t u r e s ,  emergency gene ra to r s ,  
and f i r e  p r o t e c t i o n  equipment. 

The loca t ion  plan and the  scope of t h e  work covered by t h i s  prasject a r e  
shown i n  the  drawings on the  fol lowing two pages. 

JUSTIFICAT:C(WJ : 

The Nema nuclear  rocke t  engine i s  now under development. Much of t he  
development work i n  t h i s  program w i l l  be based on eva lua t ions  conducted a f t e r  
t e s t  f i r i n g .  To perform t h e  requi red  eva lua t ions ,  a f a c i l i t y  is  being con- 
s t r u c t e d  which w i l l  allow the  r ad ioac t ive  engine t o  be disassembled and in- 
spec ted  on s i te ,  as nea r  as p r a c t i c a l  t o  t h e  test area. Construct ion of t he  

C1,' 12-14 
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engine,  maint:c?namce, assembly, and disassembly bu i ld ing  is now under way. 

The bui:tding w i l l  be a b l e  t o  perform a l l  ope ra t ions  planned f o r  t he  
e a r l y  phases (of t h e  engine program. 
frequent  i n  ,t'he 1965 and 1966 per iod,  i t  w i l l  become necessary t o  augment 
t h e  c a p a b i l i t y  'of t h e  f a c i l i t y  t o  accommodate t h e  increased workload. 

However, as scheduled tests become more 

The requested equipment a d d i t i o n s  are those necessary t o  complete the  
c a p a b i l i t y  of t h e  bu i ld ing  and t o  add t o  the  f l e x i b i l i t y  r equ i r ed  t o  perform 
a l l  disassem'bly ope ra t ions  i n  shortened t i m e  periods.  
mainly i n  t h e  category of spec ia l i zed  manipulators.  
mounted and overhead types.  
scheduled so t h a t  de l ays  or breakdowns on one p a r t i c u l a r  phase w i l l  no t  inter.. 
f e r e  wi th  follow-on processing. 

Requested i t e m : ;  f a l l  
These are both w a l l -  

Their  a d d i t i o n  w i l l  p e r m i t  ope ra t ions  t o  be 

Construction mod i f i ca t ions  c o n s i s t  of adding windows i n  t h e  h o t  ( l i s -  
assembly bay and high-low r a d i a t i o n  level eva lua t ion  ce l l s .  These serve t o  
inc rease  the f l e x i b i l i t y  and e f f i c i e n c y  of disassembly and post-run examin- 
a t i o n s  by expanding t h e  d i r e c t  v i s u a l  access  t o  t h e  work area. The sepa ra t e  
shee t  metal t iui lding i s  required t o  provide on-hand s to rage  space f o r  engine 
p a r t s  and toc)li.ng i t e m s .  
b u i l d i n g  and w i l l  serve as a r e c e i v i n g  and warehouse area f o r  components and 
materials used d i r e c t l y  i n  t e s t  p repa ra t ion  and engine assembly. 
w i l l  make pxemFum space i n s i d e  t h e  bu i ld ing  a v a i l a b l e  f o r  a c t u a l  assembly 
ope ra t ions  and y e t  allow frequent  and repeated t ry-out  of hardware p r i o r  t o  
f i n a l  assemb:ly, 

This w i l l  be loca t ed  immediately o u t s i d e  the m a i n  

Th i s  f e a t u r e  

COST ESTIMA'JE: 

A. LAND AC(~lrIsITION.. . . . . . .  ................................. 
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS ............... 

Clearing,  grading, and drainage. ............. $8,000 
U t i l i t y  connections.......................... 10,000 
Switclnes, ope ra to r s  and t rackage (Engine 

turn-around spur) .......................... 80,000 
Roads, walks and paving ...................... 86,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS.................. 

--- 
$1184,000 

850,000 

C i r t i c a l  p a r t s  s to rage  b u i l d i n g  (5,000 
75,000 

Viewing windows.............................. 400,000 
375,000 

square f e e t  a t  $15.00 per  square foo t )  ..... 
High-'Low level c e l l  s h i e l d  doors.. ........... 

2,711,000 D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. . 
J i b  c ranes  ................................... 15,000 
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Emergency air compressor .......................... $16. 000 
Hot water heating boiler ....................... 
Heat ventilatingand air-conditioning fans ...... 
Chilled water with condenser pumps ............. 
Lighting fixtures with associated conduit and 

Wall-mcunted handling system (manipulators.2) .. 1.200. 000 

General purpose fire protection equipment ...... 15. 000 
Fork lifts ..................................... 20. 000 
Machine shop equipment ......................... 320. 000 

40. 000 
24. 000 
20. 000 
110. 000 

wiring ....................................... 156. 000 

100. 000 

Emergency diesel generator ..................... 

General health and safety equipment ............ 

Vault stcrage equipment ........................ 10. 000 
12. 000 Physical counting room equipment ............... 
16. 000 Industrial cleaning equipment .................. 

Personre1 counting room equipment .............. 100. 000 
Miscel1an.eous shop tools and equipment ......... 12. 000 

10. 000 Assay 3 aboratory equipment ..................... 
Main bay radiation monitoring equipment ........ 140. 000 
Master-slave manipulators ...................... 230. 000 
Rectilinear manipulators ....................... 130. 000 
Office equipment ............................... 15. 000 

E . DESIGN AbID ENGINEERING SERVICES ............................ $755. 000 

Total estimated cost ............. .-. $4,500. 000 



NUCLEAR ROCKET DEVELOPMENT STATION 

FISCAL YEAR 1964 ESTlMATES 

RADIOACT:['(&MATERIAL HANDLING, DECONTAMINATION, AND STORAGE COMPLEE 

:DESCRIPTION : 

Planned ope ra t ions  a t  t h e  Nuclear Rocket Development Sa t ion  during the  
1960-1970 per iod  i n d i c a t e  t h e  need f o r  c e n t r a l i z e d  f a c i l i t i e s  f o r  t he  hand- 
l i n g  and storagte of r ad ioac t ive  materials which w i l l  accumulate a s  a r e s u l t  
of nuc lear  t e s t s .  It is  necessary  t h a t  a f a c i l i t y  be cons t ruc ted  t o  accom- 
modate a l l  r ad ioac t ive  c leaning  and s to rage  ope ra t ions  r e s u l t i n g  from the  
Rover, NERVA, and RIFT programs no t  s p e c i f i c a l l y  performed i n  ind iv idua l  
bu i ld ing  complexes. 
p a t i b l e  wi th  f u t u r e  growth engines  and a s soc ia t ed  v e h i c l e  components. 

The f a c i l i t y  w i l l  be designed f o r  expansion t o  bc com- 

The f a c i l i t y  w i l l  c o n s i s t  of a spent  f u e l  s to rage  area, a h o t  engine hold 
a rea ,  a warm engine par ts  s to rage  bu i ld ing ,  a decontamination bu i ld ing ,  and 
a temporary b u r i a l  site. 
four  pages. 
fol lows below: 

Sketches of t h e  complex are shown on t h e  fo'llowing 
A more d e t a i l e d  d e s c r i p t i o n  of va r ious  p a r t s  of t h e  complex 

Spent fu,el s torape :  
o r  pa r t i . 7 .  r e a c t o r  co res  and h igh ly  r a d i o a c t i v e  engine components, 
Spent fue l  o r  co res  placed i n  t h i s  f a c i l i t y  may remain i n  storagle 
f o r  many nmnths or  even years. The a c t u a l  t i m e  w i l l  be determinied 
by the  need f o r  re-examination of  co res  from e a r l y  runs  and t h e  
a v a i l a b i l i t y  of an AEC f u e l  reprocess ing  p l a n t ,  
now a n t i c i p a t e d  f o r  ope ra t ion  i n  1967 o r  1968. Highly rad io-  
a c t i v e  engine components would be he ld  i n  t h i s  f a c i l i t y  u n t i l  
decay of r a d i o a c t i v i t y  permi ts  c l o s e  examination of t he  p a r t  or  
possib1.c: re-use i n  f u t u r e  t e s t i n g .  

Th i s  f a c i l i t y  w i l l  be designed t o  store e n t i r e  

Such a p l a n t  i s  

The des:ign of such a f a c i l i t y  must provide a sh ie lded  space for 
approximately f i f t y  cores. 
t o  prevent hydro lys i s  of t h e  core  m a t e r i a l  and the  p o s s i b i l i t y  
of a c r i t i c a l  i nc iden t  due t o  f looding  of t h e  s to rage  space. 
Forced-air  cool ing  w i l l  be provided t o  remove t h e  hea t  generateri 
i n  t h e  fuel due t o  t h e  decay of f i s s i o n  products.  
be f i l t e r e d  t o  remove s o l i d  contaminates  and exhausted through it 

s t a c k  1 i3  #disperse en t r a ined  gaseous pois ions .  The a r e a  w i l l  be 
monitored t o  prevent  personnel from rece iv ing  overdoses of radiri- 
t i o n  and secured t o  safeguard c l a s s i f i e d  f u e l  elements and com- 
ponent s . 

The space must have a dry environmenit 

Coolant a i r  w i l l  

Hot e n g e e  hold area: 
t o  remove it from the  t e s t  s t and  i n  as s h o r t  a time as p o s s i b l e .  
This  precludes prolonged hea t ing  and r a d i a t i o n  damage t o  the  s t /md 
and a s soc ia t ed  components, It a l s o  allows ready access  t o  the  

When an engine has  been run,  i t  is  necessary 
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stand f o r  p repa ra t ion  of follow-on tests.  
e s s a r y  t o  p rov ide  an area t o  hold a h o t  engine i n  event  of unfor- 
seen work overload i n  t h e  engine maintenance, assembly, and d i s -  
assembly bui lding.  This  area w i l l  c o n s i s t  of a p r e f a b r i c a t e d  shee t  
m e t a l  b u i l d i n g  l a r g e  enough t o  house the  engine,  engine i n s t a l -  
l a t i o n  veshicle, and t h e  manned c o n t r o l  car. The b u i l d i n g  w i l l  be 
loca t ed  roughly 3,000 f e e t  from normally occupied areas t o  e l i m -  
i n a t e  a need f o r  shielding.  Provis ion w i l l  be  made w i t h i n  the  
bu i ld ing  f o r  coo l ing  t h e  engine t o  prevent damage from " a f t e r  glow 
heating." 

It t h e r e f o r e  becomes nec- 

Warm enpiine parts storage: 
ground sr:oi:age of "warm" engine components. These may be parts 

An area w i l l  be provided t o  allow above- 

which w i l l  be re-used l a t e r - i n  t h e  test  series o r  which must be 
t r e a t e d  w i t h  more than ordinary ca re  i f  they are  being held f o r  
l a te r  eva1uat:ion. The f a c i l i t y  required c o n s i s t s  of a shee t  
metal bu i ld ing  t o  provide i n s i d e  s to rage  and a surfaced o u t s i d e  
yard f o r  items which do no t  r e q u i r e  weather p ro tec t ion .  Th i s  area. 
would be located near t h e  decontamination c e n t e r  and serve second- 
a r i l y  a s  a c l a s s i f i c a t i o n  po in t  f o r  incoming and r e l e a s e d  material. 

Decontam&at:Lon bui lding:  
t o  con ta in  t h e  c l o s e  con tac t  decontamination work c a r r i e d  on a t  

A concrete  b u i l d i n g  w i l l  be construct6:d 

t h e  s t a t i o n .  Bulky m a t e r i a l s  w i l l  e n t e r  t h e  b u i l d i n g  through 
e i t h e r  of two l a r g e  hoc c e l l s .  Here, l a r g e  components, such as 
nozzles  and pressure v e s s e l s ,  w i l l  be cleaned by wipe down and 
de te rgen t  spray. These ope ra t ions  w i l l  be conducted remotely 
by manipulators.  Smaller componem and subsystems which are t o  
be r e t a i n e d  w i l l  be f u r t h e r  processed i n  t h r e e  intermediate  s i z e 1  
c e l l s .  A group of glove boxes w i l l  allow hand c l ean ing  of t o o l s  
and sma1.1 items which a r e  t o  be r e tu rned  t o  o the r  o n - s i t e  opera- 
t i o n s .  

The bu4 !,ding w i l l  con ta in  a personnel decontamination s t a t i o n ,  a 
radioac1:itre-safe o f f i c e ,  and an o f f i c e  space f o r  c a t a l o g  and f i l e  
information on the  material stored w i t h i n  t h e  t o t a l  f a c i l i t y .  A 
majar f e a t u r e  of t he  f a c i l i t y  w i l l  be t h e  exhaust system. The a i r  
from w i t h t n  the  decontamination bu i ld ing  must be c o l l e c t e d  and 
exhausted through s u i t a b l e  f i l t e r s .  These w i l l  be designed so 
t h a t  contaminants which do pass through may be s a f e l y  d i spe r sed  
by a high s tack.  Liquid wastes w i l l  be piped t o  holding tanks 
ou t s ide  t ' he  bui lding.  Liquids  w i l l  be r e t a i n e d  he re  u n t i l  t h e  
g ross  a c t i v i t y  decreases  t o  a l e v e l  a t  which they can be  drainecl 
off  s a f e l y  i n t o  a t i l e  f i e l d .  

Temporarl b u r i a l  s i t e :  
decontamination areas w i l l  be a trenched s e c t i o n  t o  serve as a 
b u r i a l  s i t e  f o r  r a d i o a c t i v e  wastes.  The concept i s  minimal i n  
t h a t  m a t e r i a l s  f o r  d i s p o s a l  w i l l  be placed i n  t r enches  and f i l l  
d i r t  placed over t he  waste by bul ldozing.  

Located ad jacen t  t o  the  c l a s s i f i c a t i o n  iLnd 

Access t o  t h e  area 
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w i l l  be r a i l  and road. 
w i l l  be rila1:ke.d so t h a t  f u t u r e  removal would be p o s s i b l e  i f  des i red .  

The a c t u a l  p o s i t i o n  of  s p e c i f i c  b u r i a l s  

JUSTIFICATION : 

The designiation of t he  Nuclear Rocket Development S t a t i o n  as the  only  
l o c a t i o n  f o r  : s t a t i c  t e s t i n g  nuc lear  rocke t  engines  and v e h i c l e s  has  conso l i -  
dated t h e  a s soc ia t ed  problems i n t o  a s i n g l e  problem area. 
f u l l y  and e f f i c i e n t l y  the  S t a t i o n  must provide f a c i l i t i e s  t o  permit independ- 
e n t  opera t ion .  

To ope ra t e  success-’ 

To maintain t h i s  working independence, i t  i s  necessary  t o  provide a 
f a c i l i t y  t o  qsccomodate r ad ioac t ive  materials. 
r e a c t o r  core  elements,  r e f l e c t o r  s e c t i o n s ,  feed system components, and controli 
devices  which have become rad ioac t ive  during t e s t  runs. 
may be re-used provided they a r e  allowed t i m e  f o r  a c t i v i t y  t o  decay t o  a t o l -  
e r a b l e  l e v e l .  Other items w i l l  be preserved f o r  re-examination predica ted  on 
f ind ings  i n  later test  runs. Present  p l ans  i n d i c a t e  t h a t  a f u e 1 , r e p r o c e s s i n g  
p l an t  w i l l  be a v a i l a b l e  i n  the  1967-1968 period.  By t h i s  t i m e  t h e  K I l d I  and 
NERVA programs alone w i l l  have generated approximately f o r t y  t o  f i f t y  spent  
cores .  
enr iched uranium. 
destroyed and d ispersed  t o  
on t h i s  opera t ion .  

These m a t e r i a l s  c o n s i s t  o f  

Many of thest! i t e m s  

Each of t hese  co res  w i l l  con ta in  roughly $2,000,000 i n  unconsumed 
I f  s torage  c a p a b i l i t y  i s  not  provided t h e  co res  met be 

comply wi th  h e a l t h  and hazard requirements  imposed 

The many rlonnuclear p a r t s  of t h e  engine system w i l l  not  be h igh ly  a c t i v -  
a ted  during a run. 
p a r t s  would tie used i n  one t e s t  only as t h e  necessary  precaut ions  and t i m e  
i nc reases  a s soc ia t ed  with re-use are not  compatible wi th  program schedules.  

However, without a f a c i l i t y  f o r  hold and clean-up, t h e s e  

COST ESTIMA’I’i: 

A. LAND ACQ’UISITION.. e e e e .  e a .  e e e a e a e .  e a e e e e e e a a a e e e e e e . e  a e --- 
B. SITE DEYELOPMENT AND UTILITY INSTALLATIONS.. ............... $8119,000 

Walkw,ays and parking area (4,000 square 
yard.5 a t  $2 pe r  square yard)................... $8,000 

Surfaced o u t s i d e  s torage  (6,000 square 
yards  a t  $3 per  square yard)................... l6,OOO 

Road cons t ruc t ion  (8,000 f e e t  a t  $15 per  foot)... 120,000 
R a i l  t rackage and spurs  (3,000 f e e t  a t  $30 pe r  

Rai l road switches and c o n t r o l s  (4 a t  $5,000)....r 20,000 
Remote cab l ing  and indicators.................... 180,000 
Perimeter  fence,  markers and l i g h t i n g  (20,000 

f e e t  a t  $7 per  foot)........................... 140,000 
Excavation and grading...................~~~.~~~e 60,000 
Revetments and foundations..........~.~~....~.... 110,000 
U t i l i t i e s  (water tower, w e l l ,  and power)....... .. 130,000 

fOOt).................................~........ 90,000 
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T i l e  farm excevation......................... $15,000 

C. FACILITY CONSTFWCTION AND MODIFICATIONS. ................... $1,450,000 

Decontiunination bui ld ing  (4,000 square f e e t  
280,000 at  $70 per square foot )  .................... 

Warm s torage  bui ld ing  (10,000 square f e e t  a t  
$15 per square foot)....................... 150,000 

C l a s s i f i c a t i o n  and hold area bu i ld ing  (10,000 
square f e e t  a t  $15 per square foot)........ 150,000 

Storage t renches  and v a u l t s  (20,000 square 
f e e t  a t  $21 per square foot)............... 420,000 

240,000 Liquid wastes  tanks.......................... 
T i l e  farm.................................... 150,000 
Piping anid v a l v i n g . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.. ........... 1,411,000 

Manipul.at:ors 
Manipiilia1:ors, (Medium and l i g h t  duty,  6 a t  

(Heavy duty,  4 a t  $15,000 each) 

$12,000 each). ............................. 
Remote de te rgent  washdown equipment. ......... 
Glove i d  dry boxes.. ........................ 
Radial: L o n  monitors.. ......................... 
Semi- sliiislded s torage  conta iners -core  (50 a t  

$4,000 each). .............................. 
Semi- s’hielded s torage  conta iners -hot  p a r t s  

(50 a t  $1,500 each)......................... 
Mater ia l  handl ing equipment.................. 
Vaul t  v e n t i l a t i n g  and sump pumps............. 
Decontamination ventilating.................. 
E f f luen t  air  and gas  filter.................. 
Dead s torage  crushing and burning equipment.. 

60,000 

72,000 
35,000 
30,000 

185,000 

200,000 

75,000 
83,000 
85,000. 
60,000 

326,000 
200,000 

-I 500, OOC? E. DESIGN AND ENGINEERING S E R V I C E S . . . . . . . . . . . . . . o o o * . . o o . ~ ~ ~ ~ ~  

T o t a l  es t imated cost............. 
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NUCLEAR ROCKET DEVELOPMENT STATION 
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SUPPORT FACILITIES 

DESCRIPTION: 

This p r o j e c t  proposes the  cons t ruc t ion  of support  f a c i l i t i e s  r equ i r ed  
f o r  ope ra t ion  of t he  Nuclear Rocket Development S ta t ion .  
and sketches of t.he r equ i r ed  f a c i l i t i e s  are shown on t h e  following f i v e  
pages. 
test area, and w i l l  include: 

A l o c a t i o n  p l an  

The .Ear:ilities w i l l  be loca t ed  i n  a n  area remote from the  nuclear  

Administration and engineer ing bui lding:  
60,000 square f o o t  steel  frame a d d i t i o n  t o  the admin i s t r a t ion  
bu i ld ing  which w a s  authorized i n  the  f i s c a l  year  1963. It w i l l  
c o n s i s t  of a two-story o f f i c e  wing and a one-story l abora to ry  wing 
and w i l l  b e  heated and air-condi t ioned from an i n t e g r a l  plant .  
The e x t e r i o r  w a l l s  w i l l  be of r e in fo rced  p r e c a s t  concrete  panel:; 
and window-wall construct ion.  The roof w i l l  be b u i l t  up over 
i n s u l a t i o n  on a metal deck, This  bu i ld ing  w i l l  house the  govern- 
mental and operat ing t e c h n i c a l  c o n t r a c t o r s  and support  c o n t r a c t o r  
personnel and equipment necessary t o  perform the func t ions  of 
admin i s t r a t ion ,  s e c u r i t y ,  engineer ing,  reproduct ion,  r a d i a t i o n  
monitoring, micrometeorology, secondary s tandards,  automatic  da1-a 
processing, and l imi t ed  t echn ica l  r e sea rch  and development 
a c t i v i  t ies. 

This  bu i ld ing  w i l l  be a 

--- Technical shops bui lding;  The t e c h n i c a l  shops bu i ld ing  w i l l  
consist. of a n  11,400 square f o o t  steel  frame s t r u c t u r e  composed 
of a low bay area having e x t e r i o r  walls of concrete  block and 
a high bay area enclosed by metal i n s u l a t e d  s iding.  The high 
bay axea w i l l  be provided with a n  overhead br idge crane of 7%- 
t o n  capacity.  
heated and a i r - cond i t ioned  from a n  i n t e g r a l  plant .  This 
bu i ld ing  wi.ll provide space f o r  machine and e l e c t r i c a l - e l e c t r o n i c s  

Approximately 80 percent  of t h e  bu i ld ing  w i l l  be 

shops 4, 

--- Technical s to rage  bui lding:  
i n  a s to rage  bu i ld ing  approximately 148 f e e t  by 48 f e e t  providing 
a to ta l .  gross  s to rage  area of 7,104 square f e e t .  The bu i ld ing  
w i l l  b e  a concrete  block s t r u c t u r e  with composition b u i l t - u p  
roofing; on a metal  deck. It w i l l  be a i r - cond i t ioned  and heated 
by i n t e g r a l  p l a n t s  t o  maintain a constant  atmosphere f o r  
p re se rva t ion  of t he  s t o r e d  t e c h n i c a l  equipment. 

Technical equipment w i l l  be s to red  
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Maintenance shops: To provide the  opera t ing  support  con t r ac to r  
f a c i l i t i e s  necessary t o  maintain,  s e r v i c e ,  and opera te  the  
Nuclear Rocket Development S t a t i o n ,  two maintenance shop bu i ld -  
ings  wil l .  be provided. Each bu i ld ing  w i l l  be approximately 96 
f e e t  by 4.8 f e e t  providing a t o t a l  g ros s  shop area of 4,600 
square f e e t .  The shops w i l l  be concrete  block s t r u c t u r e s  with 
composition bu i l t -up  roof on a metal deck. 

Maintenegg! warehouse : 
equipment:, a warehouse approximately 80 f e e t  by 32 f e e t  
enc los ing  ;!,560 square f e e t  w i l l  be cons t ruc ted  wi th  a 
covered shed ex tens ion  96 f e e t  long and 32 f e e t  wide. 
warehouse wi1.1 be of concre te  block cons t ruc t ion  and the  shed 
w i l l  be rsteel. framework, each wi th  a composition bu i l t -up  
roof on i a  raetal deck. 

To s t o r e  maintenance material and 

The 

Utilitit2;:installation and road system extens ionr  
proposed new cons t ruc t ion  useable ,  u t i l i t i e s  and roads are 
required. ,  
and pump; ex tens ions  t o  the  e x i s t i n g  water and s a n i t a r y  sewer 
systems; ex tens ions  t o  the  e x i s t i n g  communications and e l e c t r i c a l ,  
d i s t r i b u t i o n  systems; and ex tens ions  t o  the  road system t o  serve  
the  add:i t i o n a l  bu i ld ings .  

To make t he  

The p r o j e c t  inc ludes  the  i n s t a l l a t i o n  of a new w e l l  

JUSTIFICATIOIH t 

Severa l  t echn ica l  f a c i l i t i e s  inc luding  engine t e s t  s tand No. 1, m d  the 
the  engine maintenance, assembly, and disassembly f a c i l i t y  a r e  scheduled t o  
go i n t o  operat ion during the  f i s c a l  year  1964. Engine t e s t  s tand  No. 2 i s  
scheduled t o  go i n t o  opera t ion  i n  the  f i s c a l  year  1965. It i s  necess'ary t o  
provide suppcrt  f a c i l i t i e s  necessary f o r  t he  opera t ion  of these  t echn ica l  
f a c i l i t i e s  by providing l abora to ry ,  engineer ing ,  shop, warehouse, and 
admin i s t r a t ive  space. 

Addit ional  space w i l l  have t o  be provided i n  the  admin i s t r a t ion  m d  
engineer ing bui lding.  
f i s c a l  year  1963 funding. Off ice  space provided i n  t h e  t e c h n i c a l  f a c i l i t i e s  
i s  planned a t  the  minimum necessary f o r  t e c h n i c a l  ope ra t ion  of t he  f a c i l i t y ;  
consequently,  a d d i t i o n a l  space w i l l  have t o  be provided i n  the suppor t  a r e a  
f o r  technica l  con t r ac to r  s t a f f s ,  t h e  suppor t  c o n t r a c t o r ' s  s t a f f ,  and IUSA 
personnel. This  f a c i l i t y  provides  space f o r  l abora to ry  work such as 
chemical, caI . ib ra t ion ,  q u a l i t y  c o n t r o l ,  secondary s tandards ,  and a n a l y t i c a l  
and counting, a c : t i v i t i e s  pe r t a in ing  t o  r a d i o l o g i c a l  cond i t ions  a t  the  S ta t ion ,  
Space must 8 . 1 . ~ ~ )  be provided f o r  t he  use by personnel  of the  engineer ing ,  
s e c u r i t y ,  admin i s t r a t ion ,  planning, coord ina t ing ,  and schedul ing a c t i v i t i e s .  
Personnel p ro jec t ions  i n d i c a t e  t h a t  space requirements  f o r  501 people w i l l  
exis t  by Juru: of 1964 and w i l l  i nc rease  t o  650 people by t h e  second quarter 
of t h e  fiscetlt year  1965. 
i n  a c t i v i t i e s  not r e q u i r i n g  admin i s t r a t ive  space. 

Only a l i m i t e d  amount of space was provided from the  

These f i g u r e s  do not  inc lude  personnel  engaged 
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The t echn ica l  shops w i l l  provide f a c i l i t i e s  f o r  modi f ica t ions ,  r e p a i r s ,  
and the  f a b r i c a t i o n  of p ieces  of s p e c i a l  equipment. Because of the  remote 
1.ocation of the S t a t i o n ,  program de lays  would be i n e v i t a b l e  i f  o f f - s i t e  
f a c i l i t i e s  were used f o r  t h i s  work. 

'The t echn ica l  s to rage  f a c i l i t y  provides  space f o r  t he  s to rage  of Ithe 
t echn ica l  equipment earmarked f o r  i n s t a l l a t i o n  i n  test  f a c i l i t i e s ,  and f o r  
supp l i e s  fo r  the t echn ica l  shops. 

The maind:enance shops and s to rage  f a c i l i t i e s  w i l l  provide space f o r  t he  
suppor t -cont rac tors '  use ,  who fu rn i sh  e lec t r ica l ,  ca rpen te r ,  welding, and 
plumbing serv ices .  Present  f a c i l i t i e s  f o r  these  a c t i v i t i e s  are e i t h e r  non- 
e x i s t e n t  or g ross ly  inadequate,  bu t  w i l l  be used t o  the extent t h a t  lolcation 
and s u i t a b i l i t y  w i l l  permit. Storage space is needed t o  provide f o r  i t e m s  
used i n  the  shops and f o r  maintenance ac t iv i t ies .  

The communication system w i l l  have t o  be extended t o  provide f o r  expanded 
support  faci1.1.tj.e~. The power d i s t r i b u t o r  system w i l l  be extended through the  
S t a t i o n  t o  t i c  i n  wi th  the new l i n e  t h e  Atomic Energy Commission is  running 
i n t o  the  area, This t i e - i n  is e s s e n t i a l  t o  improve r e l i a b i l i t y  of  the  power 
supply t o  min:imiize the  p o s s i b i l i t y  of having t o  abor t  tests which would r e s u l t  
i n  added cost::; through schedul ing de lays  p lus  the  p o s s i b i l i t y  of damage t o  
test components and f a c i l i t i e s .  Addi t iona l ly ,  some long- lead items such as 
subs t a t ions  are requi red ,  and i t  is  e s s e n t i a l  t o  begin cons t ruc t ion  and 
procurement o E  t3uc:h items as e a r l y  as poss ib l e  t o  assure  t h e i r  r ead iness  f o r  
$use  when requ Ired. 

Extension of t h e  road system is requi red  wi th in  the  support  area t o  pro- 
vide ready access t o  shops and s to rage  areas wi th in  the  S t a t i o n ,  and t o  
improve acce:;,s 'to engine tes t  s t ands  Nos. 1 and 2. Access t o  the  supgi'ort 
area i t s e l f  must be improved and a d d i t i o n a l  parking suppl ied t o  provicle f o r  
the increased f a c i l i t y  space and the  number of personnel using it. 

The site s a f e t y  equipment cons i s t ing  of monitoring and meteorological  
equipment i s  required t o  maintain s a f e  ope ra t ion  of t h e  f a c i l i t i e s  a t  the  
S ta t ion .  

B o  SITE DEVELOPMENT AND UTILITY INSTALLATIONS.o....o**.o*** $1,O98,000 

Well (1,500 f e e t  a t  $45 per foot) .  ....... $67,500 

S e p t i c  tank............................. 100,000 

Elec t r ica l  primary l ines . .  ............... 60,000 

Pump and controls...................*.... 32,500 
Water d i s t r i b u t i o n  connections........... 7,000 

Sewer l i n e  connections........,............ 26,400 
Substation............................... 250,000 
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E l e c t r i c a l  secondary line connections ....... $20. 000 
Telephone co.ectio. ....................... 44. 600 
Primary road network (2 m i l e s  at $50.00 

Secondary area streets (2.28 miles a t  

Parking areas (7. 500 square yards at 

per mlle) ................................. 350. 000 

$39.  500 per  mile) ......................... 
$6.70 pe.r square  perd) .................... 

90.  000 

50. 000 

FACILITY CONSTRUCTION AND MQDIPICATIONSo 0 0 0 0 C $2.474. 600 

Adminis t ra t ion and engineering bu i ld ing  
addi t son  (60. 000 square f e e t  at 
$30 . fiO per square foot) ................... 1.903. 200 

f e e t  ist $23.00 per  square foot) ........... 264. 000 

square . Eeet a t  $20.05 pe r  square foot )  .... 142. 400 

Eeet a t  $14.00 per square foot )  .... 128. 800 

Techni<:isl shops bu i ld ing  (11. 400 square 

Technical s to rage  bu i ld ing  (7. 140 

Two maiiatenance shop bu i ld ings  (9 . 200 
square 

Mainteixance warehouse (2. 560 square f e e t  
a t  $9. 00 per square foo t ;  3. 072 square 
f e e t  a t  $4.30 per square foo t )  ............ 36. 200 

D. EQUIPMENr. INSTRUMENTATION. AND SUPPORT SYSTEMS...... ... 959.  400 

Off ice  equipment and f u r n i t u r e  .............. 
Laboratory a n a l y s i s  equipment ............... 
Radia t ion  monitoring equipment .............. 
Meteorological measuring equipment .......... 
I n d u s t r i a l  X-ray equipment .................. 
Radiogr, aplhic e q u i p m n t  ...................... 
Physical  test equipment ..................... 
Bridge crane . 7% t on  ....................... 
F a c i l i t y  component test and r e p a i r  

equi.gment .................................. 
High-pressure gas  compression. s to rage  

and d i s t r i b u t i o n  equipment ................ 
Laborarxxy furnaces  ......................... 
Machine and bench t o o l s  ..................... 
Carpenisry shop equipment .................... 
Sheet metal shop equipment .................. 
Pipe shop equipment ......................... 
Pa in t  shop equipment ........................ 
Machine shop equipment ...................... 
E l e c t r i c a l  shop equipuent ................... 

40. 000 
145. 000 
100. 000 
100. 000 
50 .  000 

8 .  000 
20. 000 
10. 000 

245. 000 

61. 500 
20. 000 
40. 000 
15. 000 
14 .  900 
25.  000 
25. 000 
25 .  000 
15 .  000 

E . DESIGN AND ENGINEERING SERVICES ......................... 508. 000 

To ta l  es t imated  c o s t  .................. a. 040 . 000 
-, 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES . 1964 PROGRAM 

VARIOUS LOCATIONS 

E lec t ron ic s  Research Center .................. 
F a c i l i t i e s  f o r  F-1 engine program ............ 
F a c i l i t i e s  f o r  H - 1  engine production ......... 
F a c i l i t i e s  f o r  5-2 engine program ............ 
F a c i l i t i e s  f o r  M - 1  engine program ............ 
F a c i l i t i e s  for S-IVB s t age  program ........... 
Improvements t o  t.he RL-10 A-3 engine 

test facil. .ity .............................. 
Instrumentat ion s h i p s  ........................ 
Lunar excurc; ion module test f a c i l i t y  ......... 

t rack ing  .Eacilities ........................ Manned space f l i g h t  d a t a  a c q u i s i t i o n  and 

$5.000. 000 

14.238. 000 

1.500. 000 

6.900. 000 

16.000. 000 

5.300. 000 

500. 000 

90.000. 000 

15.000. 000 

21.000. 000 

Telemetry smt Lon ............................ 600. 000 

Total ........ ,. ................ $176.038. 000 
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VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

DESCRIPTION: 

This pro-ject proposes the a c q u i s i t i o n  of land and t h e  i n t i a t i o n  of 
design and engineer ing services f o r  an NASA E l e c t r o n i c s  Research Center. 
response t o  it c r i t i c a l  need f o r  r e sea rch  and development e f f o r t  i n  space- 
r e l a t e d  e1ect:ronic:s and c o n t r o l ,  NASA proposes t h e  establ ishment  of a 
research c e n t e r  i n  c l o s e  proximity t o  a concen t r a t ion  of t h e  n a t i o n ' s  
e l e c t r o n i c s  i n d u s t r y  and a l l i e d  u n i v e r s i t y  r e sea rch  e f f o r t .  I t  i s  planned 
t h a t  the i n i t i a l  cadre of personnel f o r  t h e  Center w i l l  be loca t ed  i n  tempo- 
r a r y  quarter:; i n  t he  g r e a t e r  Boston area during the  f i s c a l  y e a r s  1963 and 
1964, moving i n t o  bu i ld ings  a t  the  Center when they become a v a i l a b l e .  I t  i s  
planned t o  e r e c t ,  a t  a f u t u r e  d a t e ,  f a c i l i t i e s  which w i l l  accommodate sc i en -  
t i f i c  l a b o r a t o r i e s ,  s p e c i a l i z e d  research in s t rumen ta t ion ,  and space s imulat ion 
equipment. 

I n  

Land w i l l  be  acquired a t  a s i t e  t h a t  i s  conveniently loca t ed  i n  r e l a t i o n  

The combined in f luence  
t o  the e l e c t r o n i c s  research and development indus t ry  and t o  u n i v e r s i t f e s  
having s p e c i a l  competence i n  physics and engineering. 
of t h e  Center s t a f f ,  t h e  u n i v e r s i t y  community, and t h e  i n d u s t r i a l  u s e r s  of 
e l e c t r o n i c s  technology w i l l  be conducive t o  t h e  most product ive research and 
development atmosphere. 

Design and engineer ing s e r v i c e s  w i l l  be procured f o r  master s i t e  plann- 
ing ,  s i t e  development, u t i l i t y  i n s t a l l a t i o n s ,  and f o r  t h e  i n i t i a l  bu i ld ings  
proposed for th.e Center. Funding f o r  b u i l d i n g  cons t ruc t ion  w i l l  be included 
i n  the  f i s c a l .  y e a r  1965 budget. 

JUSTIFICATICS!: 

The NASA'ci comi tments  and missions i n  ae ronau t i c s  and space r e q u i r e  t h a t  
the agency hiivc? a s o l i d  and well-balanced t e c h n i c a l  r e sea rch  program. 
research peri;orinel located a t  e x i s t i n g  c e n t e r s  are p r imar i ly  o r i en ted  towards 
the  propulsion and a e r o n a u t i c a l  a s p e c t s  of s p a c e c r a f t  and v e h i c l e  systems. In 
orde r  t o  provide a c a p a b i l i t y  t o  fo re see  and meet t h e  e l e c t r o n i c s  r equ i r e -  
ments of fu t i i re  space systems, NASA proposes t o  e s t a b l i s h  an Electror i ics  
Research Center. The Center w i l l  provide t h e  f o c a l  p o i n t  and t h e  f a c i l i t i e s  
f o r  s c i e n t i s t s ,  engineers ,  t echn ic i ans ,  and support ing personnel p a r t i c i p a t i n g  
i n  e l e c t r o n l c s  arid r e l a t e d  physics r e sea rch  r equ i r ed  f o r  f u t u r e  space missions 
and p r o j e c t s .  

NASA 

The newCenter w i l l  house t h e  l a b o r a t o r i e s ,  t o o l s ,  o f f i c e s ,  and equipment 
necessary t o  b u i l d  and s u s t a i n  a competent t e c h n i c a l  o rgan iza t ion  capable of 
ca r ry ing  out  s p e c i f i e d  in-house research and development, and of adv:i.sing and 
d i r e c t i n g  r e l a t e d  space a c t i v i t i e s  i n  indus t ry  and u n i v e r s i t i e s .  
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The Elec:l:roni.cs Research Center w i l l  provide NASA with a f i r m  research 
lbase i n  elec1::conic:s and r e l a t e d  physics  d i s c i p l i n e s ,  a t echno log ica l  facet 
v i t a l  t o  a s s u r i n g  t h a t  a l l  t he  important and a l l i e d  sc i ences  are explciited t o  
a s s i s t  NASA and the  na t ion  i n  meeting i t s  g o a l s  i n  ae ronau t i c s  and i n  space. 

COST ESTIMATE: 

A. LAND ACQUISITION.. ......................................... $3!,000,000 

(Estirn3t.e based on 1,000 a c r e s  a t  $3,000 an 
acre).. .................................... $3,000,000 

--- B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS................. 

--- C. FACILITY COWSTRUCTION AND MODIFICATIONS.................... 

--- D. EQUIPMEN'I', INSTRUMENTATION, AND SUPPORT SYSTEMS............ 

2,000,000 E. DESIGN AND ENGINEERING SERVICES............................ - 
Tota l  es t imated cos t . .  ............................ $5,000,000 = 
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VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

FACILITIES FOR F-1 ENGINE PROGRAM 

- DESCRIPTION : 

This p r o j e c t  c o n s i s t s  of t h e  cons t ruc t ion  a t  Edwards A i r  Force Base, 
C a l i f o r n i a  of t h r e e  (3) s i n g l e - p o s i t i o n  s t a t i c  tes t  s t ands  and a s s o c i a t e d  
c:ontrol c e n t e r ,  p rope l l an t ,  e l e c t r i c a l ,  water s to rage  and o t h e r  supporl: 
f a c i l i t i e s ;  ar.d t h e  cons t ruc t ion  of f a c i l i t i e s  and t h e  procurement of (sddi- 
t:ional manufacturing, research and development, and t e s t i n g  equipment re- 
quired a t  the c o n t r a c t o r ' s  (Rocketdyne) p l a n t s  i n  Canoga Park, Califorlnia 
and i n  Santa Susana, Ca l i fo rn ia .  The f a c i l i t i e s  and equipment a t  t hese  t h r e e  
Locations a r e  required f o r  t he  product ion of F-1 engines  and f o r  t h e  support  
of a continui.ng development program. 

The i n i t i a l  increment of $15,523,000 f o r  t h i s  p r o j e c t  i n  the f i s c a l  year  
1962 program provided f o r  t h e  design and the  i n i t i a l  increments of construc- 
t i o n  and equi->menf: f o r  t he  t h r e e  s t a t i c  test  s t ands  a t  Edwards A i r  Foxce 
Base ($11,46(3,OOO) ; t h e  i n s t a l l a t i o n  of f a c i l i t i e s  and equipment f o r  develop- 
ment work a t  t h i s  same l o c a t i o n  ($2,055,000); t h e  procurement of e q u i p e n t  
f o r  developmnt work a t  Canoga Park ($670,000); and the  design,  facilii.ty 
modif icat ions,  and procurement of equipment f o r  t he  expansion of t h e  l i q u i d  
oxygen system a t  Santa Susana ($1,330,000). Funding i n  the  f i s c a l  yeitr 1963 
appropr i a t ion  program i n  the  amount of $21,985,000 provides  f o r  a d d i t i o n a l  
s t r u c t u r a l  and support ing f a c i l i t i e s  and equipment a t  Edwards A i r  Force Base 
required t o  supplement t h e  f i s c a l  yea r  1962 program a t  t h i s  l oca t ion  in 
o rde r  t o  provide t h e  necessary lead t i m e  t o  phase i n  wi th  t h e  cu r ren t  
schedule of engine d e l i v e r y  rates.  

This p r o j e c t  v i r t u a l l y  completes t h e  cons t ruc t ion  of t h e  production and 
r e sea rch  and development tes t  f a c i l i t i e s  a t  t h e  t h r e e  loca t ions .  It provides 
the  c a p a b i l i t y  t o  continue research and development work i n  F-1 engine pro- 
duction 
equipment and of f a c i l i t i e s  t o  support  t h e  r e c e n t l y  approved Sa tu rn  produc- 
t i o n  program. Future  requirements f o r  t e s t i n g  and production f a c i l i t i e s  may 
be required to  support  planned peak d e l i v e r y  rates of F-1 engines ,  01 f o r  t h e  
continuing need  to modify o r  r ep lace  f a c i l i t i e s  which may become incapable of 
s u s t a i n i n g  production ra tes  o r  q u a l i t y  s tandards.  

r e  1 iab i . l i ty  improvement, and f o r  t h e  a d d i t i o n a l  improvement of 

The f a c i l i t i e s  t o  be provided under t h i s  p r o j e c t  a t  t h e  Edwards A i r  
Force Base t e s t  s i t e ,  where r e sea rch ,  development, and production acceptance 
s t a t i c  t e s t i n g  i s  accomplished, include improvements and a d d i t i o n s  t o  t h e  
tes t  s t and  l - A  d e f l e c t o r ;  t e s t  s t and  l - C  environmental c a p a b i l i t y ;  l i q u i d  
n i t r o g e n  vapor i za t ion  d i s t r i b u t i o n  system; support  b u i l d i n g  cranes;  'pro- 
p e l l a n t  s t o r a g e  and t r a n s f e r  modif icat ions;  and equipment; a l l  a t  an es t i -  
mated cos t  of $2,775,000. 
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VAR IOU) LO CAT IONS 
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FACILITIES FOR F-1 ENGINE PROGRAM 
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VARIOUS L O C A T I O N S  
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FACILITIES FOR F-1 ENGINE PROGRAM 
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A t  Canoga Park,  where research,  development, and production mamfactur-  
i ng  are  perlionnecl, manufacturing, q u a l i t y  c o n t r o l  and t e s t  equipment w i l l  be 
provided toge the r  w i th  t h e  necessary modif icat ions of t he  e x i s t i n g  space t o  
house such equipment s u i t a b l y ;  a l l  a t  an est imated cos t  of $9,240,000. 

A t  Sanlx Susana, where r e sea rch ,  development and t e s t i n g  of components 
i s  predominimt Ly performed, t h e  a d d i t i o n s  and improvements include i n s t r u -  
mentation, t o s t  equipment such a s  gas generator  f u l l - d u r a t i o n  run tanks,  
and improveinents t o  the  support  complex. 

Sketches !of t h e  proposed f a c i l i t i e s  a t  t he  t h r e e  l o c a t i o n s  a r e  $:#horn 
on the  following t h r e e  pages. 

JUSTIF I C A T I I ~ ~ :  

Production t e s t i n g  f a c i l i t i e s  are required t o  m e e t  t h e  scheduled 
engine d e l i v e r y  requirements f o r  t h e  1,500,000-pound t h r u s t  kerosene- 
oxygen (F-1) engine, t h e  most powerful single-chamber boos te r  vcli iclc engine 
under development. It w i l l  be used i n  t h e  space v e h i c l e s  f o r  t h e  manned 
luna r  landing mission and f o r  o t h e r  manned exp lo ra t ion  space mission:;. The 
s i z e  of these engines and t h e i r  components produces unique and speci i i l ized 
requirements f o r  t h e i r  f a b r i c a t i o n  and t e s t i n g  and precludes t h e  modiificaticn 
of previously e x i s t i n g  tes t  f a c i l i t i e s .  In  a d d i t i o n ,  l abo ra to ry ,  environ- 
mental, production and t o o l i n g  equipment are requ i r ed  a t  t h e  contrac:tor's 
p l a n t  f o r  manufacturing, i n spec t ion ,  and t e s t i n g  of t h e  F-1 engine components,. 

The naed f o r  t h e  a d d i t i o n a l  manufacturing f a c i l i t i e s  has  r e s u l t e d  from 
s t u d i e s  undertaken t o  a s s u r e  maximum u t i l i z a t i o n  of e x i s t i n g  and expanded 
f a c i l i t i e s  i n  maintaining q u a l i t y  and d e l i v e r y  rakes as r equ i r ed  by 82xisting 
engine c o n t r a c t s .  It should be noted t h a t  c o n t r a c t o r ' s  proposals  an'l con- 
s t r u c t i o n  budgets f o r  t h e  F-1 and 5-2 engine programs are  based upon j o i n t  
usage of marLy of t h e  e x i s t i n g  and planned f a c i l i t i e s .  

The a d c i t i o n a l  test  f a c i l i t i e s  are based upon t h e  n e c e s s i t y  f o r  re- 
ducing down t i m e  and r e p t i t i o n  of tests t o  o b t a i n  adequate da t a  f o r  correc-  
t i v e  measure's t o  be taken before  de l ays  occur i n  t h e  hardware prograins. The 
cu r ren t  p r o j e c t  t oge the r  w i t h  those programed i n  f i s c a l  yea r s  1962 and 1963 
r ep resen t  t h e  buildup i n  f a c i l i t i e s  t o  i n i t i a t e  and support  cu r ren t  schechles 
of engine deliveries. 
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COST ESTIMAT'I: 

F i s c a l  Year 
1962 

Acceptance Sl&:ic Test  F a c i l i t y  
F l i g h t  Reseax.1 Center (Edwards 

e-- Ai.]: Force Base): 

A. LAND ACQU1:Sl:TIONe e e e e e o  e e --- 
Be SITE DEVE:LOI'MENT AND 

UTILITY 1:FISTALLATIONS. ......... $2 ,000.000 

S i t  e dsve 1,opment. .......... 
U t i l i t y  €ns t a 1 l a t  ion 

U t i l i t y  i r i s  t a1 l a t  ion  

Erosion cont ro l . .  .......... 

1,500, 

( e l e c t r i c a l )  ............. 300, 

(water) ............ 200, 

000 

000 

000 --- 
C. FACILITI! CONSTRUCTION 

AND MODI:l~ICATIONS e e e e e e e e e e * --- 
Three (3) si .ngle-posi t ion 

test  stiinds and c o n t r o l  
cent  P! I: : 

Stand foundation..  ...... 
Sttriid supe r s t ruc tu res  
Flaine d e f l e c t o r  s t r u c -  

t:ures ................. 
Control cen ter . .  ........ 
Uncle rground pass age - 

trilys .................. 
P r e t e s t  bu i ld ings  (4; 

1.0,OOO square f e e t  
z i t  $27,40 p e r  square 
fool:) ................. 
b:Laat proof (8). ...... 
capaoi ty  .............. 
t r a n s f e r  modi f ica t ions  

tilid modif icat ions. .  ... 
plex. ,  ................ 

Ob si  e mat  ion bunkers ; 

1nc:rensed water pumping 

Prope:Llant s to rage  and 

Support bu i ld ing  cranes 

Enwi ronment a1 test  com- 

F i s c a l  Year 
1963 

$4.224.000 

944,000 

168,000 

3,112,000 -- 

13.2 7 0.000 

--- 1,929,000 --- 7,134,000 

--- 1,470,000 --- 939,000 

--- 543,000 

F i s c a l  Year 
1964 

-I- 

.- - - 

p&o.ooo 

e- -  

40,000 

A. 2 134.000 

-I- 

--- 
- e -  
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F i s c a l  Year 
1962 

Turlbopump c lean  room 
(.5,650 square f e e t  
a t  $20.00 pe r  square 
foot )  ................. 

Test  s tand  1-A d e f l e c t o r  
Nitrogen vapor iza t ive  

s y s t e m . . . . . .  .......... 

--- --- 
--- 

D. EQUIPMENT, INSTRUMENTATION, 
AND SUPPCRT SYSTEMS ........... 48.168.000 

P res su r i z ing  systems... . . . . .  1,400,000 

Instrumentat ion and con- 

Electricxtl. system.. ......... 278,000 
F i r e  p ro tec t ion  and water 

systeni.................... 390,000 
Miscel I.iineous. .............. 
Water r:yst:em.. .............. 
Manuf ac:l:ui:ing equipment 
T e s t  equipment. ............. 

Fuel systems. . . . . . . .  ........ 4,000,000 

t r o l s . . . . . . . .  ............. 2,100,000 

--- --- --- --- 
E. DESIGN AND ENGINEERING 

SERVICES, ..................... 1.300.000 

Tot:al.. .............. $11,468,000 

Deepened Exi.:; t i n g  R&D Program - 
F l i g h t  Reseai:ch Center (Edwards 
A i r  Force Bac;e:~: 

A.  LAND AC() l J IS ITION.  --- ............ 
B. S I T E  DEVIZLOPMENT AND U T I L I T Y  

I N S  TAL1ATI ON S .............. $20.000 

S i t e  p ~ e p a r a t i o n  and e ro -  
sion control, test s tands  
1 - A  and 1-B.. ............ 20  , 000 

C.  FACILITY CONSTRUCTION AND 
MOD I F  :KAL'I ONS .............. 75,000 

Constriiction of second 
p o s i t i o n  t e s t  s tand 2-A., 75,000 

F i s c a l  Year 
1963 

94.176 .OOO 

42,000 
2,332,000 

1 ,7  31,000 --- 

315 -000 

$21.985.000 

Fiscal..  Year 
1964 

-,- 

$ 1:1.3,000 
7 1.12 ,000 

405,000 

-I 436.000 

I-- 

135,000 

172,000 
--- 

129,000 

1,65 . 000 
52.7,75.000 
-, 

-I- 

--- 

-e- 

--- 

- - -  
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F i s c a l  Year 
1962 

D . EQUIPMENT, INSTRUFENTATION, 
AND SU I'PORT S YS TENS ....... $1.835.000 

Equ iprricin t: ................. 1,310,000 
In  s t rcnien t a t ion  ........... 275,000 
Support: systems.. ......... 250,000 

E .  DESIGN PJID ENGINEERING 
125, O O g  SERVICIIS ................... 

Development 15quiE'ment - CanoRa 
P.ark (Rocket:dyne]-: 

A ,  LAND AC()IJISITION. ........... 
B . SITE DEVELOPMENT AND UTILITY 

INSTAIiLA't'IONS ............. 
C. FACILITY CONSTRUCTION AND 

MODI F:CiZAIXONS ............. 
Modification t o  brazing 

and assembly room ....... 
Environmental t e s t  complex 

Clean a r e a s  (5,400 square 
B e a r i n g  t e s t  complex.. .... 

feet  a t  :$20.00 per  
square foo t )  ............ 

Engine check-out c e l l s  .... 
Adapta t . ion and a c t i v a t i o n  

of production areas 
(50,400 square f e e t  a t  
$15.00 pe r  square f o o t . .  

D .  EQUIPMEhT, INSTRUMENTATION, 
AND SLPPORT SYSTEMS.. ..... 
Equ iprrien t ................. 
Suppcrt  systems... . .  ...... 
Manufscturing equipment.. . 
Quality equipment ......... 
Tes t  equ,ipment.. .......... 

55,000 - - -  
- - e  

610.000 

290,000 
320,000 

--- 

F i s c a l  Year 
1963 

F i s c , i l  Year 
1,364 -- 

--- 

$L 615,000 

- - -  - e -  

255,000 
--- 310,000 

108,000 
180,000 

- - -  762,000 

- - -  --- 
6 , 2  15,000 - - -  800,000 

--- 260,000 
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F i s c a l  Year Fisc:il Year 
1963 106L 

F i s c a l  Year 
1962 

E ,  DESIGN AND ENGINEERING 
SERVICES................. $5.000 --- $150.000 

--- sq.:)40.000 - Tota l  es t imated cos t . .  .. $670,000 

Liquid OxygcnJystem Expansion - 
Santa  Susana A i r  Force P lan t  No, 
56 (Rocketdynd: 

-_-  A. LAND ACQUISITION,........... 

B o  SITE DEVELOPMENT AND UTILITY 
INSTALLATIONS..,,,........ 3.000 

S i t e  prepara t ion . .  ........ 
U t i l i t y  connections ....... 2,000 

* 1,000 

C .  FACILITY CONSTRUCTION AND 
~~ODIFICATIOPJS............, 95.000 

--- 
20,000 

20,000 

- e -  

F a c i l i t y  modi f ica t ions  .... 
Liquid oxygen fill modif i -  

c a t i c n s  ................. 
Lubricat ion o i l  f a c i l i t y . .  

78,000 
17,000 

D o  EQUIPMENT, INSTRUMENTATION, 
AND SUPPORT SYSTEMS ....... 1,302,000 

Equipment ................. 32 , 000 
Liquid oxygen sys  tern 

expansion ............... 370,000 
Liquid oxygen and l i q u i d  

n i t r cgen  buf fer  s to rage  
system.. 900,000 ................ --- Manufacturing equipment.. . 

Test  equipment ............ 
Instrurrentat ion.  .......... 

--- 
- e -  

E ,  DESIGN AND ENGINEERING 
SERVICES.................. 5,000 e - -  - - -  

-, 

Total . .  ................. $1.330.000 

To ta l  es t imated cost . . . . . .  $15,523,000 

--- $2, :!23.000 

$21,985,000 $14.:!38,000 
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VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

FACILITIES FOR H-1 ENGINE PRODUCTION 

DESCRIPTION: 

This project provides for the design, fabrication and installation 
of a brazing furnace approximately 15 feet square and 12 feet high. 
installation is to be accomplished in the existing Air Force-owned H-I 
engine production facility at Neosho, Missouri and will include the 
furnace, the electrical substation, and those utility services requirtkd 
for operation. 

l'he 

JUSTIFICATION --. : 

The H-1 engine, using liquid oxygen and RP-1 fuel, is a vital element 
in the propulsion system for the Saturn S-I stage. 
experience have established that the present thrust chamber is not ac- 
ceptable because (of cracking and splitting of the nickel alloy tubing 
which results in fuel coolant loss and possible initiation of combust:i.on 
instability. 
This tube splitting is a serious problem, and modification of the thrust 
chamber using, a tubing which is not subject to sulfur embrittlement i:, 
necessary. Stainless steel tubing has this capability. However, the high- 
brazing tempe'rature and longexposure time required for stainless steel 
makes it impcbssible to braze the stainless steel thrust chambers by hand 
as is done on the present nickel alloy chamber. As a result, it is nlixessary 
that a furnacebraze technique be used to obtain satisfactory results. 
brazing furn.eice! is required for this purpose. 

Engine operation rind 

The breakdown of the tubing is caused by sulfur embrittl.ement. 

A 

B. SITE DE3'ELOPMENT AND UTILITY INSTALLATIONS............. $910,000 

Elect.i:ic:al substation. ................... $70,000 
E1ect:i:ical. and gaseous helium services.. . 20,000 

C. FACILITI! CONSTRUCTION AND MODIFICATIONS................ 1,290,000 

Braze furnace foundation.. ............... 60,000 
Brazhg furnace ......................... 400,000 
Elect:i?ical. switchgear.. .................. 390,000 
Furnace control systems.. ................ 400,000 
Thrust chamber handling mechanism.. ...... 40,000 
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Total estimated c o s t . . . . . .  $1,50Q,000 
-,- 
-,- 
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VARIOUS LOACTIONS 

FISCAL YEAR 1964 ESTIMATES 

FACILITIES FOR 5-2 ENGINE PROGRAM 

DESCRIPTION : 

This  pro-ject c o n s i s t s  of modi f ica t ions  t o  the  two (2) e x i s t i n g  Del ta  2 
, s t a t i c  t e s t  s tands  and t o  the  Delta 3 s t a t i c  test  s tand  loca ted  a t  the  
(;overnment-owned cont rac  tor-operated (Rocke tdyne) Propuls ion F ie ld  
Laboratory,  $;;anta Susana, C a l i f o r n i a ;  modi f ica t ions  of product ion and 
development t:esl: f a c i l i t i e s  a t  t h e  same l o c a t i o n ;  and modi f ica t ions  and 
cons t ruc t ion  of f a c i l i t i e s  a t  t he  Rocketdyne P l a n t ,  Canoqa Park, Ca l i fo rn ia .  
These faci1it::ie:; a r e  requi red  i n  t h e  acceptance and development of the 
:200,000-pound t h r u s t  l i q u i d  hydrogen - l i q u i d  oxygen (5-2) engine t o  b e  
used i n  the  !iilttlrri B and Advanced Sa turn  v e h i c l e  programs. 
tes t  s tand cornp1.e~:es were prev ious ly  used f o r  t he  A i r  Force Atlas program 
and must be nwdl-fi.ed t o  accommodate new engine mounting s t r u c t u r e s ,  and 
o x i d i z e r  and :.iquid hydrogen p rope l l an t  s to rage  f a c i l i t i e s  and t r a n s f e r  l i n e s .  

The e x i s t i n g  

The init::ial. f i s c a l  year  1962 increment of t h i s  p r o j e c t  provided funds 
i n  the  amount: of $6,300,000 f o r  modi f ica t ions  t o  the  two (2)  Del ta  2 s t a t i c  
t e s t  s tands  ai:  !;anta Susana t o  provide a f u l l  -durat ion engine t e s t  c a p a b i l i t y ;  
and the  i n i t i a t i o n  of t he  modi f ica t ions  of f a c i l i t i e s  and the  i n s t a l l a t i o n  
of equipment to support  t he  development of t he  5-2 engine,  inc luding  the  
t e s t i n g  of engine component hardware wi th in  a s imulated ope ra t ing  environ-  
ment (vacuum-temperature) of space. 

The fisc.aL year  1963 increment of t h i s  p r o j e c t  w i l l  provide funds i n  
the  amount of $4,950,000 a t  t he  Propuls ion F i e l d  Laboratory,  Santa  Susana, 
jEor modi f ica t ions  t o  the  v e r t i c a l  test  s tand  no. 3;  design and f i r s t  i nc re -  
ment of cons t ruc t ion  of t he  l i q u i d  hydrogen flow c a l i b r a t i o n  f a c i l i t y ;  
product ion acc:eptance test  f a c i l i t i e s ;  and development and product ion 
equipment (such as low-temperature v i b r a t i o n  chamber, a n a l y s i s  appara tus ,  
b raz ing  equipnlerit and c o n c e n t r i c i t y  and c e r t i f i c a t i o n  system). 

The f i s c a l  year  1964 increment requested h e r e i n  w i l l  provide f o r  
modif icat ions t o  the  Delta 3 s t a t i c  test s tand  complex, t he  completion of 
cons t ruc t ion  cbf t he  l i q u i d  hydrogen flow c a l i b r a t i o n  f a c i l i t y  a t  the  
Propuls ion F i e l d  Laboratory,  Santa  Susana; and t h e  procurement and i n s t a l l a -  
t i o n  of develcipnient and product ion equipment f o r  u t i l i z a t i o n  a t  Canoga Park. 
Addit ional  furtdsr f o r  completion of modi f ica t ions  t o  the  Del ta  3 test  s tand  
at Santa  Susaria (p rope l l an t  s to rage ,  t r a n s f e r  and recovery systems) and 
f o r  addi t iona l  development, product ion and test equipment a t  Canoga Park 
w i l l  be programled i n  the  f i s c a l  year  1965 cons t ruc t ion  program t o  m e e t  
planned increased d e l i v e r y  rates of the  5-2 engines .  

The modif'ications t o  t h e  Delta 3 s tand  complex inc lude  the  des ign  
and cons t ruc t ion  of foundat ion modi f ica t ions ;  f i v e  a d d i t i o n a l  monitors ;  and 
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r e l a t e d  i t e m s .  
s to rage ,  t r a n s f e r ,  and recovery systems and prope l l an t  tankage w i l l  be 
included i n  the! fiscal yea r  1965 cons t ruc t ion  program. This p r o j e c t  W i l l  
complete t h e  c l e s i g n  and cons t ruc t ion  of the l i q u i d  hydrogen flow c a l i b r a -  
tion f a c i l i t y , ,  a highly-instrumented tank with a flow system on t h e  
magnitude of 1:he 5-2 l i q u i d  hydrogen consumption rate to  c a l i b r a t e  l i q u i d  
h-ydrogen flow meters accura te ly ,  
c o n s i s t s  of  vttictical t u r r e t  lather, r a d i a l  d r i l l  p re s ses ,  g r inde r s ,  m i l l i n g  
machines, crams, a i r  compressors and welding equipment and w i l l  be u t i l i z e d  
at Canoga Park. 
w i l l  be loca ted  at t h e  Propuls ion F i e l d  Laboratory i n  Santa  Susana. 

Addit ional  i t e m s  such as l i q u i d  and gaseous hydrogen 

The development and product ion equipment 

The test equipment includes environmental chambers and 

A l oca t ion  p lan  and ske tches  of the proposed f a c i l i t i e s  are shown 
i n  the  drawings on the  fol lowing f o u r  pages. 

gUSTIFICATION : 

The 5-2 (200,000-pound t h r u s t  l i q u i d  hydrogen - l i q u i d  oxygen) engine 
is  a h igh-spec i f ic  impulse rocke t  engine which w i l l  be used t o  support  t h e  
S8atum B and t he  Advanced Saturn vehicle programs. 
axe inadequatle f o r  acceptance t e s t i n g  of engines  a t  t h e  c u r r e n t l y  planned 
dlelivery rate; modLfication o f  an a d d i t i o n a l  test s tand  t o  be ope ra t iona l  
i n  March 1966 w i l l  be required.  Th i s  s t and  w i l l  be used t o  support  t e s t i n g  
of t h e  production engines  which w i l l  reach a rate of s i x  per  month a t  I:hat 
t.ime. 

Exirting t a r t  porit:ioes 

The cons t ruc t ion  of  t h e  l i q u i d  hydrogen flow c a l i b r a t i o n  f a c i l i t y  began 
i.n 1963. 
w i t h  s u f f i c i e n t  accuracy t h e  flow of l i q u i d  hydrogen i n  t h e  q u a n t i t i e s  
consumed by the  5-2 ehgine. The development, production and tes t  equilp- 
noent included under t h i s  p r o j e c t  is  t h e  f i s c a l  year  1964 increment reqiuired 
t o  support  t h e '  engine de l ive ry  schedule f o r  t he  Saturn B and t h e  Advanced 
Saturn vehic les .  

There is  no c a l i b r a t i o n  f a c i l i t y  c u r r e n t l y  a v a i l a b l e  t o  measure 

To meet f l i g h t  d a t e s  with anengine of t h e  r e l i a b i l i t y  requi red  f o r  
manned f l i gh t .  missions,  t he  f a c i l i t i e s  i n  t h i s  p r o j e c t  are e s s e n t i a l  t o  
support  deveI.opnlent and acceptance t e s t i n g  of t h e  5-2 engines. 
f i s c a l  year  1.963 and e a r l y  f i s c a l  year 1964, t he  development e f f o r t  w i l l  
reach i t s  peak and t e s t i n g  w i l l  p rogress  a t  an acce le ra t ed  rate t o  prove 
r e l i a b i l i t y  and performance, and t o  d e t e c t  and c o r r e c t  des ign  and f a b r i c a t i o n  
d e f i c i e n c i e s  ,, 

During late 

The presently-funded development, production, and test equipment from the  
f i s c a l  year 11!962 and f i s c a l  year 1963 p r o j e c t s  w i l l  support  t h e  delivelry 
schedule f o r  t he  calendar  year  1965 of t h r e e  engines  per  month. 
f i s c a l  year :L'364 increment w i l l  support  an inc rease  i n  t h e  de l ive ry  rate 
f o r  t he  calen1da:r pear 1966 t o  f i v e  engines  per  month. Future  increrneritts 
w i l l  be necessary t o  meet t he  planned inc rease  i n  the  d e l i v e r y  of 5-2 
engines  t o  S:LK per month. 

The 
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VARIOUS LO C A T  IONS 

FISCAL V I A R  lVb4 ES11MA11S 

FACILITIES FOR 5 - 2  ENGINE PROGRAM 
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VARlO U S LO CAT ION s 
FISCAL YEAR 1964 ESTIMATES 

FACILITIES FOR J-2 ENGINE PROGRAM 
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- COST E ST IMATE : 

F i s c a l  Year 
l'!> 64 

-I- 

F i s c a l  Year 
1963 

F i s c a l  Year 
1962 

A. LAND ACQU1:SI:TION. 0 0 
--- 

13. SITE DEVE:IDoIJMENT AND UTILITY 
1NSTALUiTlI;ONS 0 $38,000 

42 . FACILITY CONSTRUCTION AND 
MODIFICATTCONS. $1,000,000 $2,320,000 3,259,960 

Del ta  2 islasit stand 

Liquid hydrogen s to rage  
modif icat ion.  .............. 
and t r a n s f e r  systems....... 

Liquid oxygen systems.. ...... 
Gaseous 'hydrogen recovery 

system.................*... 
A l t i t u d e  equipment support... 
Component s t e  s t 1 abor a t  o r  y 

I11 tankage and modifi- 
cations..................*. 

Modificatiorns t o  v e r t i c a l  
test  s tand No. 3........... 

Liquid hydrogen flow C a l i -  
b r a t i a ln  f a c i l i t y . .  ......... 

Product ion t e s t  f a c i l i t i e s .  .. 
Delta 3 tes t  s tand  modi- 

ficati.ona.. ................ 

--- 547,600 

1,105,000 
7,000 

217,700 
608,360 

774,300 

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

2,621,420 

177,140 

104,280 

2,340,000 

--- 
m - 0  

-e- 

e-- --- 
570,000 

730,000 
1,020,000 

~00,000 
--o 

600,000 --- 
D. EQUIPMENT, INSTRUMENTATION, 

AND SUI?PORT SYSTEMS 0 
5,700,000 2,370,000 

High -frequency instrumenta- 

Laboratory and shop equip- 

Production l abora to ry  and 

Development and product ion 

Development and product ion 

t i o n  i3iad support  systems. .. 
ment....................... 

shop equipment ............. 
equipment (Santa Susana) ... 
equipment (Canoga Park).... 

T e s t  equipment.. ............. 

--- 
e-- 

2,370,000 

5,500,000 
200,000 

-I 200,000 

--- --- 
260,000 

$4,950,000 

E. DESIGN A.ND ENGINEERING SERVICES. 380,620 

Tota l  es1timated cost....... $6,300,000 
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VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

FACILITIES FOR 1.1-1 ENGINE PROGRAM 

DESCRIPTIOK: 

The modif icat ion of exi .s t ing f a c i l i t i e s  and t h e  cons t ruc t ion  of new 
f a c i l i t i e s  arc? required f o r  t he  development of t h e  M - 1  (1,200,000-pound- 
t h r u s t  l i q u i d  hydrogen,l iquid oxygea) engine. The f a c i l i t i e s  will be 
located a t  tihe Aerojet  General Corporat ion 's  l i q u i d  rocke t  p l a n t  near 
Sacramento, Cali .fornia.  The cos t  of nonseverable f a c i l i t i e s  i s  being 
borne by Aero:jet: General s ince  they are located on company-owned p rope r ty ;  
the cost: of severable  f a c i l i t i e s  and s p e c i a l  t es t  equipment and i -ns t ru-  
mentation is being furnished by the  Government. 

Funds EO]: f : a c i l i t i e s  f o r  t he  M - 1  engine program i n  t h e  amount cf 
$13,794,000 were a l l o c a t e d  i n  the f i s c a l  year 1362 f o r  modification2 t o  
e x i s t i n g  t e s t  s t ands  and f o r  s p e c i a l  t e s t  equipment and instrumentzition 
f o r  t h e  StiXIds and i n  the  con t r ac to r  f a c i l i t i e s .  

The f i s c a l  year 1963 authorized program i n  the  amount of $13,0(~0,000 
w i l l  provide a d d i t i o n a l  design funds; t h e  i n i t i a t i o n  of t h e  construc t i o n  
of t h e  new tes t  zone "J"; s t r u c t u r a l  modif icat ions t o  e x i s t i n g  t e s t  
p o s i t i o n s ;  and instrumentat ion,  c o n t r o l s ,  and p rope l l an t  systems. 

The funding requested i n  t h i s  p r o j e c t  w i l l  provide €or the cont inua-  
t i o n  of t he  previous programs including the  procurement of i n d u s t r i a l  
and t e s t  equipment; f u r t h e r  modif icat ions of e x i s t i n g  tes t  f ac i l i t i . t : s ;  
and the  cont inuat ion of cons t ruc t ion  i n  t e s t  zone "J". Ultimately,  t h i s  
a r ea  w i l l  contain four  t e s t  s tands t o  provide f o r  a l l  phases includl-ng 
f u l l - d u r a t i o n  t e s t i n g  of t he  complete engine. I n  t h i s  p r o j e c t ,  work will 
be s t a r t e d  t.9 equip one of the four  t e s t  s t ands  wi th  a l t i t u d e  simuLztion 
c a p a b i l i t y  during the i n i t i a l  and continuous-run operat ion.  

The c o n t r o l  rooms i n  the zone "J" t es t  complex must be completi?ly 
f i t t e d  with instrumentat ion and c o n t r o l s  €or  M-1 engine tes ts .  The 
engine f i r i n g ,  console area w i l l  be constructed t o  allow easy and r a p i d  
determinat ion of t h e  engine operat ion a t  any t i m e  dur ing a f i r i n g .  
Visual d i s p l a y s  r ep resen t ing  c r i t i c a l  parameters such as t h r u s t ,  p re s su re ,  
f l o w ,  temperature and s t a b i l i t y  w i l l  be displayed i n  a manner t o  he lp  
t h e  t e s t  conductor analyze the  f i r i n g  progress .  S igna l  condi t ioning 
equipment, a m p l i f i e r s ,  tape r eco rde r s ,  ana log - to -d ig i t a l  systems and 
patching c,)rst:ems are required t o  support t h e  t e s t s .  
instrumentatj.on a r e  remotely con t ro l l ed  TV systems f o r  a c t u a l  f i r i n g  
viewing, and cameras on s tands t o  record d a t a  on both normal speed and 
high speed E l - l m .  

A l s o  included i n  t h i s  
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Area support i t e m s  i nc lude  p r o p e l l a n t  s t o r a g e  tankage and t r a n s f e r  Tknes; 
on-stand p rope l l an t  tankage; gaseous hydrogen and gaseous n i t r o g e n  cascade 
systems; water deluge system for f i re  c o n t r o l ,  both on-stand and w i t h i n  t h e  
area; water supply system f o r  d e f l e c t o r  cool ing water; and an a r e a  warning 
system. 

A test  shop w i l l  be i n s t a l l e d  to provide t h e  c a p a b i l i t y  i n  t h e  vi lz ini ty  
for accomplishing r e p a i r  work and mod i f i ca t ions  without t h e  n e c e s s i t y  of 
t r a n s p o r t i n g  i t e m s  s eve ra l  m i l e s  to o the r  shops. Included i n  t h i s  shop 
w i  11 be tube lieriders, tube f l a r i n g  machines, va r ious  types of machine-shop 
equipment, we Lders, power saws and sheet-metal  tool ing.  

Addit ional  funds f o r  t h e  cons t ruc t ion  of a f o u r t h  t es t  stand i n  zone 
"J" and f o r  t h e  ccnnpletion of t h e  t h i r d  s tand (5-3) i n  order  t o  meet t h e  M-1 
r e sea rch ,  development and production schedules w i l l  be programmed i n  t h e  
f i s c a l  year  L365. 

Addit ional  i n d u s t r i a l - t y p e  equipment w i l l  be r equ i r ed  i n  the  f a b r i c a t i o n ,  
engineering and hydrau l i c s  l abora to ry ,  t h e  material engineering laboratory,  
and t h e  mater ia l s  d i v i s i o n  and q u a l i t y  c o n t r o l  laboratory.  
test equipment will be r equ i r ed  f o r  t h e  cryogenics l abora to ry ,  physic:: and 
chemistry l abora to ry ,  t ransducer  l abora to ry ,  v i b r a t i o n  l abora to ry ,  and e x i s t -  
ing tes t  areas .  Funds f o r  t h e s e  i t e m s  w i l l  a l s o  be programmed i n  the f i s c a l  
year  1965 cons t ruc t ion  program and i n  f u t u r e  programs. Consideration riust be 
given t o  the necessary replacement i n  f u t u r e  programs of both tes t  eqiiipment 
and i n d u s t r i z l  equipment e i t h e r  as t h e  equipment wears out o r  as advaiices 
i n  the  s t a t e - o f - t h e - a r t  allow b e t t e r  t e s t i n g  r e s u l t s  t o  be obtained by 
improvements i n  the  t e s t i n g  equipment. 

I n  add i t ion ,  

The  1oc:ation.s of t he  proposed f a c i l i t i e s  are shown i n  t h e  drawings on 
the  following t w o  pages. 

JUSTIFICATION: -- 
Developinental and t e s t i n g  f a c i l i t i e s  are r equ i r ed  i n  support of the 

M - 1  engine dzvelopment program t o  d e t e c t  and e l imina te  design and f a h i -  
c a t i o n  malfunctions and d e f i c i e n c i e s .  Four dua l  s t a t i c  tes t  s tand 
coniplexes a r e  required t o  meet r e sea rch ,  development, and production 
schedules. 

P r i o r  years '  programs have provided t h e  i n i t i a l  component and 1:i.mited 
du ra t ion  engine test s t ands ,  instrumentat ion,  c o n t r o l s ,  and tes t  equi-pment 
p rope l l an t  systems i n  the  e x i s t i n g  areas. The f a c i l i t i e s  included i n  t h i s  
p r o j e c t  w i l l  provide f o r  an intermediate  t e s t i n g  range of 300 second's, a 
f u l l - d u r a t i o n  c a p a b i l i t y  of 500 secorids, and a stand equipped with an 
a l t i t u d e  siniulation c a p a b i l i t y  which i s  considered e s s e n t i a l  t o  meet the 
number and k i n d  of tests required t o  develop t h e  M - 1  engine. The nunber 
of s tands required i s  based upon previous experience w i t h  t h e  development 
of t he  5-2 and F - 1  engines. 
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The faci1.it:ies f o r  t he  M - 1  engine program are complex and c o s t l y  due t o  
ithe s ix - fo ld  j.nc:rease i n  engine s i z e  beyond t h e  p re sen t  s t a t e - o f - t h e - a r t  f o r  
l i qu id  hydrogc!n:,liquid oxygen engines. 
now nearing pi:otluction i s  the  l a r g e s t  l i q u i d  hydrogen, l i q u i d  oxygen elngine 
on which faci.'tit:ies' experience i s  a v a i l a b l e .  
;size,  e x i s t i n g  f a c i l i t i e s  designs cannot be dup l i ca t ed  f o r  t he  M - 1  engine 
development. Since the f a c i l i t i e s ,  p a r t i c u l a r l y  t h e  l a r g e  t h r u s t  s t ands  also 
c o n s t i t u t e  a developmental e f f o r t ,  cons t ruc t ion  must be i n i t i a t e d  imnediately 
.and funded su1)stant ia l ly  t o  a s s u r e  a v a i l a b i l i t y  f o r  t e s t i n g  M - 1  engines  be- 
:ginning i n  the  cal.endar year  1964. 

The 5-2 (200,000 pound t h r u s t )  engine 

Due t o  the  increased engine 

The M - 1  cxq:ine development program i s  based on completion of p r e f l i g h t  
r a t i n g  tests :in 6O months with the  accomplishment of a t  least  400 engine 
system tests,  This i s  considered t o  be the  minimum engine system tes t  e f f o r t  
needed t o  develop an engine of t h i s  s i z e  and i s  based on experience with the 
F - 1  engine of si~milar s i z e  and complexity. 
through the pcefli.ght r a t i n g  tests i s  considered t o  be a r e a l i s t i c  t i r e  f o r  
an economica:t program; extending t h i s  time would raise t h e  t o t a l  c o s t  of the 
program. Current program schedules r e q u i r e  the use of t h e  t h i r d  and fou r th  
(5-3 and 5-4) test: s t ands  t o  achieve the  necessary t e s t i n g  wi th in  the 60 
month t i m e  period. Even consider ing t h e  use of the fou r  t e s t  s t ands  the  
number of t e s t s  per t es t  stand-month must be nea r ly  50 percent  h ighe r  than 
t h a t  c u r r e n t l y  being achieved on F-1 tes t  stands.  This t e s t i n g  ra te  i s  
poss ib l e  becmse  the  M - 1  engineer ing and f a b r i c a t i o n  ope ra t ions  are wi th in  a 
few m i l e s  of the engine test f a c i l i t i e s .  

The t i m e  schedule of 60 months 

COST ESTIMATI;: 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1964 - 1962 1963 

A. IAND ACQUISITION. e e e e e e e .  e e e --- --- --- 
B. SITE DEV;ELOPMENT AND UTILITY 

INSTALLATIONS................ --- --e --- 
C. FACILITY CONSTRUCTION AND 

MODIFICATIONS................ $432,000 $1,433,000 $2,,029,000 

Construction modif icat ions.  212,000 --- 80,000 
Test s tand modifications. . .  220,000 433,000 --- 
New J-1 and 5 -2  stands..... --- 1,000,000 1 :, 599,000 
New 5-3 stand...,...,...... --- --- 350,000 

D. EQUIPMENT, INSTRUMENTATION, AND 
SUPPORT SYSTEMS.............. 10,768,000 9,463,000 z,, 249 ,000 

Controls................... 200,000 160 , 000 837,000 
Propel lant  systems......... 6,947,000 4,346,000 4,,863,000 
Other.................,.... --- 157,000 37 1,000 
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Fiscal Year 
19 62 

Instrumentation.. ........... $1,726,000 
Fabrication equipment...,... 500,000 
Test equipment.............. 1,39 5,000 
Quality control equipment.. . --- 
Altitude simulator.......... --- 

E. DESIGN AND ENGINEERING SERVICES. 2,594,000 

Total estimated cost.. . $13.794.0 00 

Fiscal Year 
19 63 

$1,745,000 
2,052,000 
728,000 
275,000 

2,104,000 

Fiscal Year 
:1.9 64 -- 

$1,987,000 
1 ,, 150,000 
2 ,,041,000 --- 
1,000,000 

1 ,, 722,000 
-I 

- suit- 
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VARIOUS LOCATIONS 

FISCAT., YEAR 1964 ESTIMATES 

FACILITIES FOR S-IVB STAGE PROGRAM 

DESCRIPTION: 

The cons t ruc t ion  of a d d i t i o n a l  f a c i l i t i e s  f o r  t h e  S-IVB program is re- 
quired a t  the Douglas A i r c r a f t  Company's Santa Monica, C a l i f o r n i a  p l an t .  The 
f a c i l i t i e s  t c i  b e  provided include machinery and equipment as w e l l  as support 
u t i l i t i e s ,  suck as  increased e l e c t r i c a l  capaci ty .  Machinery and equii?ment 
i t e m s  w i l l  include c i r c u i t  and c o n t i n u i t y  t es t  equipment, c e r t i f i c a t i o n  and 
c a l i b r a t i o n  equipment, processing equipment, supporting t e s t  equipment, in-  
strumentatic'rt, environmental t e s t  ce l l s ,  and production machinery. 

The S-IC'B w i l l  be t h e  t h i r d  s t a g e  of t h e  Advanced Saturn v e h i c l e  and 
t h e  second s tage of t h e  Saturn B vehicle .  The f i s c a l  year  1963 program includ- 
ed $1,993,000 f o r  machinery and equipment f o r  t he  Douglas A i r c r a f t  Coinpany's 
Santa Monica, C a l i f o r n i a  p l a n t  and $16,582,000 f o r  r e sea rch ,  development and 
s t a t i c  t e s t i n g  f a c i l i t i e s  a t  t he  Douglas Sacramento F ie ld  S t a t i o n ,  f o r  a 
t o t a l  of $18,575,000. 
cated from f i s ca l  year  1962 and 1963 funds.) Th i s  p r o j e c t  completes the 
machinery and equipment requirement a t  the  Santa Monica p l a n t  f o r  a d d i t i o n a l  
product ive capac i ty  t o  meet combined production ra tes  f o r  both the Saturn B 
.and the  Advanced Saturn programs. Addit ional  f a c i l i t i e s  i n  the  est imated 
amount of $4,200,000 f o r  a t h i r d  s t a t i c  t e s t  stand a t  t h e  Sacramento Field 
S t a t i o n  t o  meet: c u r r e n t  acceptance and R&D t e s t i n g  schedules w i l l  be program- 
med i n  the  f i s c a l  year  1965 cons t ruc t ion  program. 

(An a d d i t i o n a l  $375,000 f o r  advance design was a l l o -  

COST ESTIMA'I'!' 

F i s c a l  Year F i s c a l  Year 
1963 1964 ,- 

--- --- A. LAND ACC!IJISITION. ....................... 
B. SITE DEVELOPMENT AND UTILITY 

INSTAI,I,ATIONS. ....................... .$195,000 

Substat ions (3,000 kva). .... $70,000 
Area itrid u t i l i t y  e l e c t r i c a l  

power. ..................... 125,000 

C. FACILITY CONSTRUCTION AND 
MODIF1:CATIONS. ........................ 35,000 

$500,000 

$200,000 

300,000 

800,000 
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F i s c a l  Year 
1963 

Shielded enc.losure (800 

Shielded tmc: 1 o s u r  e s 
( f OUI:-- 800 square f e e t  
each., I , .  .................. 
(50,000 square f e e t  a t  

square f e e t ) .  ........... $35,000 

--- 
Building rnodif i c a t i o n s  

$14.00 per- square foo t ) .  --- 
D. EQUIPMENT, INSTRUMENTATION, 

AND SUlf?OlZT SISTEMS................ $1,626,000 

Manufac turirig equipment. .. 
Mate r i a l s  r e sea rch  equip- 
ment.....*..o........om. 

Production t e s t  equipment. 
Ca l ib ra t ion  equipment..... 
Qualif  i ca t i tm  and environ- 

mental s imulat ion con- 
trol..................,. 

Propulsion systems manu- 
f a c t u r i n g  and test  
equipment............... 

Power system and c o n t r o l s  
manufacturing and tes t  
equipment.............. 

S t r u c t u r a l  a n a l y s i s  
equipment.............. 

Navigation guidance and 
con t ro l  system manu- 
f a c t u r i n g  and t e s t  
equiFment.............. 

Electrcimagnetic r a d i a t i o n  
equiFment............e. 

Sy s tern i n t e g r a t i o n  

Coast and a t t i t u d e  con- 
equipment.. ............ 
trol eq,uipment.. ....... 

Produc t.ion machinery.. ... 
Suppor t.ic,g t e s t  equipment 

and instrumentation. ... 
Fixtur  6:s and environ- 

mental t e s t  c e l l s .  ..... 
Processing equipment.. ... 

435,000 

10 , 000 --- --- 

315,000 

32,000 

85,000 

500 , 000 

33,000 

111,000 

80,000 

25,000 --- 
--- 
--- --- 

F i s c a l  Year 
1964 

--- 

$100 , 000 

700,000 

$3,500,000 

--- 
450,000 
625,000 

--- 
810,000 

680,000 

450,000 
485,000 



Fiscal Year 
1963 

15, D E S I G N  ANI) ElNGINEERING 
SERVICE:!i . . . . . . . .  .......... ......... $137.000 

Total estimated cost . .  . . . . $1,993,000 

Fiscal Yea,r 
1964 ,_ 

$500,000 

&300,000 
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VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

IMPROVEMENTS TO THE RLlO A-3  ENGINE TEST FACILITY - 
DESCRIPTION : 

Improvements and renovat ions are requi red  t o  the  e x i s t i n g  f ac i l i i ' i e s  
located a t  t he  P r a t t  and Whitney-owned engine t e s t  f a c i l i t y  near  Vest Palm 
Beach, F lor ida .  The f a c i l i t y  c o n s i s t s  of seven s t a t i c  t es t  s tands  wiith 
t h e i r  assoc ia ted  equipment and f a c i l i t i e s  used f o r  t h e  production engine 
acceptance t e s t  and t h e  research  and development follow-on t e s t  programs. 
The nonsevemble f a c i l i t i e s  were cont rac tor - furn ished  , and the  sever  able 
f a c i l i t i e s  cons i s t ing  of above-ground f a c i l i t i e s  and equipment a t  a cDst 
of approximat.eI.y $30 m i l l i o n  were government furn ished  under A i r  Force 
c o n t r a c t s  from 1959 t o  1962 i n  connection wi th  t h e  A i r  Force Centaur 
v e h i c l e  progranl. The p ro jec t  inc ludes  improvements cons i s t ing  of modifi-  
ca t ions  t o  t e s t  s tand f u e l  supply systems t o  conform wi th  a c t u a l  f l i g ? t  
veh ic l e  condi t ions ,  and renovat ions  such as t h e  replacement of de fec t ive  
l i q u i d  oxygen valves.  

JUSTIFICATICN : -- 
The l i q u i d  hydrogen/oxygen-fueled R L l O  A-3 engine i s  used i n  the  

Saturn S - I V  s t age ,  t he  second s t age  of t h e  Saturn conf igura t ion .  The 
engines  a r e  produced i n  the  P r a t t  and Whitney P lan t  a t  Hartford,  Connl?cticut 
and acceptance-tested i n  t h e i r  tes t  s tands  a t  West Palm Beach, F lor ida .  
Each engine i s  p u t  through a r igo rous  tes t  program before  being f l i g h t  
ra ted .  The major i ty  of t h e  e x i s t i n g  t e s t  s tands  have been i n  o p e r a t i m  f o r  
approximately t.wo1 yea r s  and due t o  normal use c e r t a i n  f a c i l i t y  i tems 
r equ i r e  renoirat:icrn and improvement. I t  i s  necessary t h a t  t h e  f a c i l i t y  
improvements arid renovat ions provided i n  t h i s  p r o j e c t  be undertaken t 3  

prevent a f a c i l i t y  breakdown t h a t  would jeopard ize  t h e  Sa turn  f l i g h t  
schedule. 

A.  LANI) A C Q ! r I S I T I O N . .  .................................. 
Be S ITE DEVELOPI*IENT AND UTILITY INSTALLATIONS. . - - 
C. FACILITY CONSTRUCTION AND MODIFICATIONS.. ........... 

- - .. 
$652,000 

Test s tand renovat ions ................... $180,000 
Dif Fuser modif icat ions ................... 60,000 
Liquid g a s  istorage modif icat ions. .  ........ 162,000 
Gaseous n i t rogen  system modif ica t ions  .... 50,000 
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--- D. EOUIPMENT, IfTSTRUMENTATION, AND SUPPORT S Y S T E M S . . . . . . . . .  

E .  DESIGN ANI) ENGI.NEERING SERVICES. . 
Total estimated c o s t . .  . . . . . . . . . . . 

671665 0 - 113 - .I:, 

--L- $48 0010 

$1500,000 ----- 
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VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

INSTRUMENTATION SHIPS 

IIESCRIPTION : 

This  p r o j e c t  c o n s i s t s  of t h r e e  v i r t u a l l y  i d e n t i c a l  ins t rumenta t ion  s h i p s  
to provide p rec i s ion  t r ack ing ,  d a t a  a c q u i s i t i o n ,  command, and communications 
support  t o  the  NASA manned and unmanned f l i g h t  programs. These s h i p s  w i l l  
provide coverage over t he  broad ocean a r e a s  where no land mass e x i s t s  to  
permit t he  e s t  atllishment of a ground s t a t i o n .  

Each ins t rumenta t ion  sh ip  i s  planned t o  be based upon an availablle h u l l  
from the  Maritime Commissions' Reserve F l e e t ;  t hese  h u l l s  w i l l  be  s e l e c t e d ,  
a c t i v a t e d  and modified i n  conjunct ion wi th  the  Navy Department's Bureau of 
Ships. The sh ips  w i l l  be based on C-2 or C-4 class h u l l s ,  depending upon 
a v a i l a b i l i t y  ttncl condi t ion .  A C-2 i s  455 f e e t  long and d i s p l a c e s  11,000 
tons  while a C-4. i s  520 f e e t  long and d i s p l a c e s  13,000 tons.  The h u l l s  
chosen w i l l  have t o  be modified t o  accept  t he  heavy ins t rumenta t ion  coinplex, 
to provide adcqtiate q u a r t e r s  f o r  both t h e  s h i p  handl ing crews and the  i n s t r u -  
mentation oper'at i ons ,  t o  include a c e n t r a l  mission c o n t r o l  room, and t o  
p e r m i t  t he  longes t  p r a c t i c a b l e  s ta t ion-keeping  time. A p r e c i s e  i n e r t i a l  
naviga t ion  a n d  s h i p  motion da ta  c o r r e c t i o n  system w i l l  be i n s t a l l e d .  

The spacec ra f t  support  ins t rumenta t ion  t o  be i n s t a l l e d  w i l l  be idlentical  
to t h a t  a t  e x i s t i n g  ground s t a t i o n s ,  thus  eas ing  the  problems of l o g i s t i c s ,  
personnel t r a i n i n g ,  d a t a  u t i l i z a t i o n ,  and i n t e g r a t i o n  of t he  s h i p s  a s  inetwork 
s t a t i o n s .  A C-band r a d a r ,  of t he  FPQ-6 c l a s s ,  w i l l  ope ra t e  i n  conjunct ion  
with the  spacec ra f t  C-band beacon t o  provide h igh ly  accura te  t r ack ing  (data. 
Provis ion for t he  i n s t a l l a t i o n  of an S-band doppler  and ranging system s p e c i f -  
i c a l l y  f o r  l a t e r  Apollo missions w i l l  a l s o  be made. Two a c q u i s i t i o n  a id  
antennas w i l l  a c t  both a s  te lemetry and voice  r ece iv ing  antennas and a s  signed 
d e t e c t o r s  t o  give the  narrow-beam rada r  i t s  requi red  po in t ing  information.  
The te lemetry r ece iv ing  equipment i t s e l f  w i l l  be t h e  same dual  pulse-code 
modulated system being new i n s t a l l e d  a t  t h e  manned f l i g h t  network ground 
s t a t i o n s .  A ciuail t e n  k i lowat t  command t r a n s m i t t i n g  system, inc luding  a 
s epa ra t e  antenna, w i l l  be t i e d  i n  with a command encorder  and the  s h i p ' s  
c e n t r a l  computer t o  a l low sending complete coded and computed i n s t r u c t i o n s  t o  
t:he spacec ra f t ,  The c e n t r a l  high-speed d i g i t a l  computer w i l l  be used to 
determine orb i ta i l  e lements ,  t o  make v e l o c i t y  vec to r  de te rmina t ions ,  t o  a d j u s t  
r ada r  d a t a  for s h i p  motion and l o c a t i o n ,  t o  compute r e t r o f i r e  t i m e s  and land- 
ing p o i n t s ,  ar,d t o  de r ive  d a t a  d i s p l a y  systems. The communications systems 
w i l l  permi t  ul t ra -h igh  frequency and high-frequency voice  communicatioin with 
manned spacec ra f t  and w i l l  provide t e l e t y p e ,  vo ice ,  and high speed d a t a  l i n k s  
wi th  the  rest of t he  ground networks and t h e  missions c o n t r o l  c e n t e r s .  
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The t h r e e  €,hips w i l l  be de l ive red  a t  approximately 3-month i n t e r v a l s ,  
with the  f i r s t .  sh ip  being a v a i l a b l e  some 27 months a f t e r  i n i t i a t i o n  of t he  
p ro jec t .  
:in l a t e  1965. 1:t i s  planned t o  opera te  the  sh ips  through t h e  M i l i t a r y  Sea 
Transport  Sexvic:e; t he  ins t rumenta t ion ,  however, w i l l  be opera ted  by the  
network calntriictor . 

This  p r i l l  permit meeting the  e a r l i e s t  Apollo i n j e c t i o n  requirement 

,JUST IF ICA'I' IO)! : 

I n  thie ni;mned luna r  1andi.ng and r e t u r n  miss ions ,  i n  t h e  unmannd iunar  
and p l ane ta ry  E1.ight missions,  and i n  some of t he  manned o r b i t a l  miss ions ,  
c e r t a i n  c r i t i c a l .  phases i n  the f l i g h t  sequence that, r equ i r e  t r ack ing ,  teleme- 
t r y ,  and c.omni;md coverage must. t ake  p lace  over t he  broad ocean a reas  of the  
ea r th .  The c ~ ~ r e x i t . ~ ,  which occur a t  a l t i t u d e s  of 80 t o  150 mi les  and a t  loca-  
itions beyond t.he reach of any l and-based s t a t i o n s ,  must t h e r e f o r e  be covered 
by instrunient.ationt ships .  

One phase of f l i g h t  f o r  which such coverage mist be provided i.s the  
.period of t he  ,Advanced Saturn powered f l i g h t  te rmina t ing  wi th  the  i.nsertiorx 
of  the  Apollc) spac:ecraft i n t o  an e a r t h  o r b i t a l  t r a j e c t o r y .  Tracking dur ing  
t h i s  per iod I.:; e s s e n t i a l  i n  t he  event of a premature burnout ,  i n  order  t o  
determine the  proper abor t  t r a j e c t o r y ,  and t o  tratismit the  necessary  commands 
to  the  space<:::aft:. The l a t t e r  per iods  of t h i s  phase of f l i g h t  occur beyond 
s i g h t  of any po!;si.ble land-based s t a t i o n s .  

Another c r i t i c a l  event  is  the  re-entry of t h e  Apollo spacec ra f t  i n t o  the  
of t he  e a r t h ' s  atmosphere upon r e t u r n  from luna r  f l i g h t .  top H e r e  t h e  space- 

c r a f t  i s  c:om:,ng in a t  hyperbol ic  r e e n t r y  speeds,  much f a s t e r  than re-er,ltry .Erom 
e a r t h  o r b i t .  It niay "skip" and maneuver dur ing  t h i s  per iod  i n  o rde r  t o  p lace  
i t s e l f  i n t o  the proper path f o r  approaching the  landing a reas .  Tracking is  
cessentia1 t o  tiesennine the  a c t u a l  re-entry t r a j e c t o r y  and t o  predict: ar: impact 
a r ea  i f  t he  f l ight :  path cannot: be adequately c o n t r o l l e d  by the  a s t r o n s u t s .  
Since these  t:vents take place some 5,000 m i l e s  away from t h e  land lanc ing  
a r e a ,  they w i l l  have t o  occur over t he  ocean. With a primary landing a r e a  i n  
southern IJnited S t a t e s  and an a l t e r n a t e  a r e a  i n  A u s t r a l i a ,  two ocean locations;  
. w i l l  have t o  be covered f o r  each mission. 

I n  the  ApoLlo lunar  missions and i n  t h e  unmanned luna r  and p l ane ta ry  
f l i g h t s ,  t he  i q j e c t i o n  of t he  spacec ra f t  i n t o  i t s  luna r  o r  p l ane ta ry  t r a n s f e r  
t r a j e c t o r y  must be covered i n  o rde r  t o  o b t a i n  t r ack ing  d a t a  as qu ick l j  as 
poss ib le  on i r i is  phase of t he  f l i g h t .  I n  Apollo f l i g h t s ,  t h i s  i s  e s s e n t i a l  
i n  order  t o  v e r i f y  the  performance of t he  on-board guidance and computer 
system, and I L ~  ob t a in  da t a  for immediate dec i s ions  and commands i n  the 
event  of a mission abor t .  I n  unmanned f l i g h t s ,  t h i s  t r a c k i n g  d a t a  i s  
e s s e n t i a l  t o  zoolnpute t r a j e c t o r y  c o r r e c t i o n s  needed t o  execute a midcourse 
maneuver. The teaitlier t h i s  maneuver can be executed,  t h e  more e f f i c i e n t  i t  
i s  i n  terms o f  propulsion u t i l i z a t i o n .  E f f e c t i v e  t r ack ing  d a t a  obtairIed a t  
the  time of i n j e c t i o n  and immediately t h e r e a f t e r  w i l l  improve t r a j e c t c c y  
determinat ion accuracy by a s  much as a f a c t o r  of f i v e  f o r  t he  e a r l y  
midcourse co r rec t ions .  



Another fiactor which a f f e c t s  t r a c k i n g  requirements f o r  both t h e  manned 
and unmanned niissions i s  the  n e c e s s i t y  t o  have t h e  c a p a b i l i t y  of launching 
over a wide span of launch azimuths from Cape Canaveral, so as to  have an 
acceptab le  "launch window" o r  per iod of time each day i n  which a launch i s  
t ' echnica l ly  f e a s  ib1.e. A c e r t a i n  t r a j e c t o r y  i n  space,  relative t o  t h e  c e n t e r  
of t h e  e a r t h  ;aid t h e  luna r  or p l ane ta ry  t a r g e t ,  must be achieved f o r  eaich 
launching; t he  s p e c i f i c  l o c a t i o n  over  t h e  su r face  of t he  e a r t h  t h a t  must be 
reached i n  o rde r  t o  g e t  i n t o  t h i s  des i r ed  t r a j e c t o r y  is  inf luenced  by the  
d a i l y  r o t a t i o n  oE the  e a r t h  on i t s  axis and by t h e  monthly and seasonal 
changes i n  r e l a t i v e  pos i t io i i s  arid d e c l i n a t i o n s  of t h e  moon and p l a n e t s ,  On 
a given day, :Em example, i n  o rde r  t o  have a two-hour launch window avciilable,  
t he  c r i t i c a l  po in t  over  t he  su r face  of  t he  e a r t h  f o r  i n j e c t i o n  i n t o  a Firoper 
p l ane ta ry  t ra - jec tory  may swing over a 2,000-mile east- to-west  d i s t ance .  To 
r e s t r i c t  launch .azimuths so t h a t  t h e  i n j e c t i o n  p o i n t  always f a l l s  over  a land- 
based t r ack ing  s t a t i o n  would r e s u l t  i n  an i n t o l e r a b l e  c o n s t r a i n t  on 1aLinch 
o p p o r t u n i t i e s .  Tracking sh ips  must t h e r e f o r e  be a v a i l a b l e  t o  f i l l  t he  gaps. 

The i n s e r t i o n ,  i n j e c t i o n ,  and re-entry coverage requi red  by NASA mthned 
f l i g h t  missions imposes severe o p e r a t i o n a l  c o n s t r a i n t s  on instrurnentat j  on sh ips .  
Ships  must be on s t a t i o n  f o r  an average of 30 days f o r  each manned lauriiching 
t o  provide f0.c tlne necessary prelaunch i n t e g r a t e d  network checkouts and "dry 
runs" and to  a l low f o r  a reasonable  day-to-day s l ippage  i n  the  launch. The 
successfu l  Me-rcury ope ra t ions  wi th  t h e  p re sen t  network have w e l l  demonstrated 
the  v a l i d i t y  o f  the requirement f o r  t hese  ex tens ive  network checkouts p r i o r  
t o  each f l i g h t .  It i s  such ope ra t iona l  requirements ,  coupled with t h e  
s p e c i a l i z e d  ship-borne equipment necessary ,  t h a t  makes the  long-term use  of 
e x i s t i n g  gene ral-purpose range s h i p s  impossible.  

To the  e x t e n t  t h a t  t he  sh ips '  geographical  l o c a t i o n s  and t i m e  a v a i l a b l e  
permit ,  t hese  th ree  sh ips  w i l l  add t o  t h e  support  of unmanned missions 
provided by genera:l-purpose range ships .  

The t h r e e  ins t rumenta t ion  s h i p s  reques ted  i n  t h i s  p r o j e c t  w i l l  provide 
t h e  minimum i n i t i a l  support  requi red  f o r  i n s e r t i o n  and i n j e c t i o n  coverage of 
mlanned miss ions ;  they w i l l  provide no coverage for t he  manned re-entry phase, 
I t  i s  f e l t  t h a t - s e v e r a l  a d d i t i o n a l  s h i p s  w i l l  be r equ i r ed  i n  
years  f o r  t h i s  c r i t i c a l  task.  

- COST ESTIMATE: 

C:. FACILITY CONSTRUCTION AND MODIFICATIONS.. . . , . . . . . . 

, succeed ini ; 

.,. - - 

..-- 
$9,000,000 

Ship a c t i v a t i o n ,  r e p a i r ,  and modifi-  
c a t i o n  (es t imate  based on Navy 
Department's Bureau of Ships  
experience wi th  range vessels).....,... $9,000,000 
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Di. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.. ....... $ 2 0 , 5 0 0 , 0 0 ~  

Navigation and s t a b i l i z a t i o n  

C-band radar............................. 5,000,000 
Unified S-band system.................... 4,250,000 
Dual PCM tellemetry system................ 500,000 
10-kw conunand t r a n s m i t t i n g  system........ 1,300,000 
Dual a c q u i s i t i o n  a i d  and t e l eme t ry  

High-speed d i g i t a l  computer.............. 2,500,000 
Control room. consoles ,  d i s p l a y s ,  

intercommunication equipment, 
and recorders.......................... 1,100,000 

t i o n  by stern....................^.^.... 150,000 

system....................... .......... $2,500,000 

antennas..........................*.... 200,000 

Spacecrcf t - to-ship voice communica- 

Ship-to- sh.ore da t a ,  voice and 

Systems i n t e g r a t i o n ,  documentation, 
t e l e t y p e  communication system.. ........ 1,000,000 

and te ,st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *  2,000,000 

500 000 E. DESIGN A N )  E,NGINEERING SER.VICES. e e e e o e e o e e e e o o e o o o o o o o e --L- 

T o t a l  es t imated c o s t  (per ship)  30,000,000 

T o t a l  es t imated cost.......... $90,000,000 
--e- 

CF 13-35 



VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

LUNAR EXCURSION MODULE TEST FACILITY 

DESCRIPTION : 

A combined propulsion test and flight test facility is required for the 
development of the lunar excursion module of the Apollo spacecraft. The pro- 
ject includes related administrative and service facilities. The tesl. facil- 
ities, which will be located at the White Sands Missile Range, New Mexico, 
will consist of two functionally distinct areas, a propulsion testing area, 
and a tethered and hover flight testing area. The administrative and service 
facilities will be integrated with the planned administrative faci 1iti.e~ to 
be constructsd as part of the contractor-operated Apollo spacecraft pi*opul- 
sion developinent facility now under construction. In addition, the pi-opellanl: 
storage and transfer facilities to be constructed for that project wi:l.l serve 
the lunar excursion module test facility. Sketches of the facilities includ- 
ed in this project may be found on the following two pages. 

The Eacilities to be constructed in the test areas are as follow:;: 

Control center: This will be an underground structure of rein- 
forced concrete with approximately 6,000 square feet gross area 
designed for maximum protection against explosion and toxic fume:; 
which may result from test operations. The building will house 
instrumentation, data acquisition systems, control consoles and 
checkout equipment. 
on the propulsion test stands and tethered and hover flights. 

It will be used to monitor both the testing 

Test stgndg: 
propulsion testing of the lunar touchdown engine and the lunar 
take-off. One test stand will be capable of taking both the lunar 
touchdown and the lunar take-off engine assembly in a mated posi-. 
tion during (combined systems static firings. One stand will be 
provided with an elevator and movable "clean room" for checkout 
and crew entry into the lunar excursion module. Steel towers anti 
booms will be erected at each stand to support propellant lines, 
instrumentation and control cables, and other items necessary 
for stati.c firings. Each stand will be provided with a flame 
deflector, a fire control system, public address system, intercom, 
television and motion picture cameras, flood lighting, fume sensmg, 
and miscellaneous equipment. A mobile crane will be used to serqre 
the t e s t stands . 

Four test stands will be constructed to support thc 

Ground control stations: A ground control station will be re- 
quired for each test stand. The stations will be reinforced con- 
crete structures to house propellant transfer, metering, and 
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‘*‘pi RI 0 g s LOC?;T ION s 
FISCAL YEAR 1964 ESTIMATES 

LUNAR EXCURSION MODULE T E S T  FACILITY 
* L E G E N  0 .  

I. SPACECRAFT PREPARATION BUILDING 
2. FiRE S i A i i G  

3. CUNVROL CENTER 

4. TEST STANDS 

5. GROUND CONTROL STATIONS 

6. WASTE POND 



. .-, ... 

t # A mini in I ncI A - r i n a i e  vnnluu3 LUbH I I V I Y 3  

FISCAL YEAR 1.964 ESTIMATES 

LUNAR EXCURSION MODULE TEST FACILITY 

SITE PLAN 
niios 56QeAiE 



c o n t r o l  equipment. 

Concrete tunnels  and cableways: Reinforced concrebe tunne l s  w i l l  
be Constructed f o r  long-run c o n t r o l  and instrumentat ion cab le s  
connecting the c o n t r o l  cen te r  bu i ld ing  wi th  t h e  t e s t  stands.  In 
add i t ion ,  cableways w i l l  be cons t ruc t ed  from the  c o n t r o l  c e n t e r  
bu i ld ing  t o  serve the f l i g h t  t es t  area.  

Spacecraf t  p repa ra t ion  bui lding:  Th i s  bu i ld ing  of s t r u c t u r a l  
s t e e l  and concrete  masonry s t r u c t u r e  w i l l  provide approximateljr 
24,500 square f e e t  g ross  area.  The bu i ld ing  w i l l  be used f o r  
s e rv i c ing ,  modifying, instrumenting, and preparing t h e  luna r  ex- 
cursi0.n modules f o r  d e l i v e r y  t o  the t e s t  stands.  Shops w i l l  be 
provided f o r  t he  maintenance of e l e c t r i c a l ,  mechanical, and e l ec -  
t r o n i c  checkout and tes t  equipment. Limited space w i l l  be pro- 
vided Eor  ground support  equipment, heavy equipment, and emergerlcy 
and saEety equipment. 

F i r e  s ta t io t i :  A s t r u c t u r a l  s t e e l  and concrete  masonry s t r u c t u r c ,  
w i th  a p p r ~ x i m a t e l y  2,400 square f e e t  g r o s s  area, w i l l  be construc- 
t e d  t o  house f i r e  t r u c k s  r equ i r ed  t o  support  t he  tes t  program. 
Storage space w i l l  be provided f o r  s p e c i a l  emergency and s a f e t y  
equipment as  we l l  as conventional f i r e  f i g h t i n g  equipment. L i m i  ted 
o f f i c e ,  locker  room, and f i r s t - a i d  f a c i l i t i e s  w i l l  be included. 

Hover :Eli;sht t e s t  pad: Of concrete ,  approximately 200 f e e t  i n  
diameter ,  t h i s  pad w i l l  be constructed t o  support hove r - f l i gh t  
t e s t s  O E  the lunar  excursion module. 

Tethered Elinht t e s t  s t r u c t u r e :  Th i s  s t r u c t u r e  w i l l  be constructed 
adjacent  t o  the hover t e s t  pad t o  support  t e t h e r e d  f l i g h t  t e s t s  of 
t he  luna r  excursion module. The module w i l l  be suspended i n  the 
s t r u c t u r e  i n  such a manner as  t o  provide a v e r t i c a l  l i f t i n g  fo rce  
of 5/6 of the  weight of the module without  t h e  a d d i t i o n  of re- 
strain?ing f o r c e s  i n  o t h e r  d i r e c t i o n s .  

U t i l i t y  inst :a l la t ions:  Basic u t i l i t i e s  w i l l  be provided t o  fiurr i s h  
domest:.c i m c l  i n d u s t r i a l  water, low-pressure gas ,  e l e c t r i c a l  power, arid 
telephone f a c i l i t i e s  throughout the p ro jec t .  Waste l i n e s  and disposal. 
f a c i l i t i e s  w i l l  be provided f o r  domestic and i n d u s t r i a l  wastes. 
The deep wat:er w e l l s  t o  be provided i n  t h e  Apollo spacec ra f t  p r c -  
pulsiori development f a c i l i t y  w i l l  be u t i l i z e d  i n  t h i s  faci1it:y. 
Roacls and parking a r e a s  w i l l  be constructed t o  serve s e c u r i t y  
chec:k po in t s ,  bu i ld ings ,  s to rage  a r e a s ,  and tes t  areas .  P e r i -  
meter fit?nc:ing and f lood l i g h t i n g  w i l l  be provided f o r  the propul- 
s i o n  and f l i g h t  tes t  areas. 

----- 1nstrunieni:at.ion equipment: S u f f i c i e n t  equipment w i l l  be supplied 
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t o  handle approximately 1,000 cable  measurements on s t a t i c  tests. 
Telemetry, rece iv ing ,  and ins t rumenta t ion  l i n e s  w i l l  be i n s t a l l e d .  
A bas i c  d i g i t a l  d a t a  recorder  w i l l  be suppl ied and i n s t a l l e d  com- 
p l e t e  with patch panels ,  cab l ing ,  and s i g n a l  t r ansmi t t i ng  equipment. 
Range instrumentat ion equipment si tes w i l l  be provided t o  accom- 
modate o p t i c a l ,  t e l e v i s i o n ,  radio-frequency d a t a  a c q u i s i t i o n ,  and 
e l e c t r o n i c  t racking  instruments  fo r  unmanned and manned f l i g h t  
tests of th .e  engine assemblies.  Consoles, monitoring equipment, 
s t r i p  char t  recorders ,  d a t a  handling equipment, and o the r  neces- 
sa ry  equipment as requi red  t o  support  the  propuls ion and f l i g h t  
developnient systems w i l l  be i n s t a l l e d .  

CommunicZLion equipment: F a c i l i t i e s  w i l l  be provided f o r  d a t a  
t ransmission,  intercommunication and voice l i n k  wi th  the  lunar  
excursiclri module. Areas w i l l  be provided t o  house r a d i o  command 
con t ro l  equipment fo r  r a d i o  con t ro l  of the  unmanned module t o  
simulate. arid checkout a s t ronau t  c o n t r o l  funct ions.  

The admin i s t r a t ive  and se rv ice  f a c i l i t i e s  w i l l  include the  following: 

Administzfirive bui ld ing  wing: 
square lieel: gross  area w i l l  be added t o  the  planned admin i s t r a t ive  
bui ld ing  t o  provide o f f i c e  space f o r  NASA and con t r ac to r  personnel. 

A wing wi th  approximately 35,000 

Warehoum?)ui.ldinp bay: 
gross  a rea  w i l l  be added t o  the  planned warehouse bu i ld ing  t o  p ro -  
vide geIli:rixl warehousing f a c i l i t i e s  t o  support  the  lunar  excursion 
module program. The area w i l l  be provided fo r  t he  s p e c i f i c  use of 
the cont rac tor  and s e c u r i t y  w i l l  be h i s  r e s p o n s i b i l i t y .  

A bay with approximately 7,800 square f e e t  

, JUSTIFICATIOI~; 

The ul t i ,mte ob jec t ive  of the  Apollo spacec ra f t  program i s  t o  larid 
men on the mo3n f o r  l imi ted  observa t ion  and exp lo ra t ion  and t o  r e t u r n  
them s a f e l y  t o  the  ea r th .  The lunar  excurs ion  module of the three-marl 
Apollo spacec ra f t  w i l l  a c t u a l l y  e f f e c t  the  landing on the  moon. The 
two-man module - w i t 1  detach from the Apollo spacec ra f t  command and s e r -  
v i ce  modules w h i l e  i n  lunar  o r b i t  and descend t o  the  lunar  surface.  
I n  order  t o  make i3 s a f e  touchdown, the  lunar  module touchdown engine 
w i l l  be t h r o t t l e d  over a t h r u s t  range of 1,000 t o  10,000 pounds. The 
take-off engine with a t h r u s t  c a p a b i l i t y  of 4,000 pounds w i l l  r e t u r n  
the two men t o  the  command-service modules, t o  which they w i l l  trans- 
f e r  f o r  r e tu rn ing  t o  the earth.  The lunar  excurs ion  module w i l l  be 
l e f t  i n  lunar o r b i t .  

The cont rac tor  who i s  bu i ld ing  the  lunar  excurs ion  module w i l l  bf! respon- 
s i b l e  f o r  the d e t a i l e d  des ign ,  development and test  demonstration of the  
module t o  meet the performance and r e l i a b i l i t y  requirements under a l l  con- 
d i t i o n s  of en,vironmental t e s t i n g ,  handl ing,  shipment, and ope ra t iona l  use. 
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The deve'Lopme:nt of t h e  propuls ion system u t i l i z i n g  hypergol ic  p r o p e l l a n t s  
i n  t h e  touchcicxni and take-off engines w i l l  be  one of t h e  most d i f f i c u l t  techni-  
c a l  j o b s  i n  t h e  con t r ac t .  
s i n c e  the re  a r e  no e x i s t i n g  f a c i l i t i e s  which have combined c a p a b i l i t i e s  f o r  
t he  static: and !fl ight t e s t s  necessary f o r  development of t h i s  module. Because 
of t he  hazard; involved i n  using hypergol ic  p r o p e l l a n t s , t h e  p r ime  cons ide ra t ion  
i n  s i t e  s e l e c t i o n  w a s  t h a t  of minimizing these  hazards. The White S a n d s  
:Missile Range s i t e  w a s  s e l e c t e d  f o r  t h e  proposed f a c i l i t y  because o f  i t s  re- 
mote l o c a t i o n  a ;  required by s a f e t y  cons ide ra t ions ,  t h e  a b i l i t y  t o  conduct 
round-the-clock t e s t i n g  without  i n t e r f e r e n c e  from o the r  a c t i v i t i e s ,  and be- 
cause of i t s  close proximity t o  t h e  Apollo propuls ion systems devel.oprrent 
f a c i l i t y  required f o r  t he  comand and s e r v i c e  modules. 

The f a c i l i t y  proposed i n  t h i s  p r o j e c t  i s  necessary 

-COST E ST IMAfAg : 

A. LAND ACQ1JTS:CTI;ON. ........................................ 
B. SITE DEVIS!;OI?MEINT AND UTILITY INSTALLATIONS.. ............. $1,732,000 

Clearins ,and grading.. . ,,. .................. 
Erosion control . .  ........................... 
Storm drainage. ............................ 
R o a d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Parking areas .  ............................. 
1ndust:cial water d i s t r i b u t i o n  system.. ..... 
Domestic water d i s t r i b u t i o n  system.. ....... 
San i t a ry  sewer l i n e s  and domestic waste 

d i sposa l  facilities.. . . . . . . . . . . . . . . . . . . . .  
Indus t - r  i a l  waste t reatment  and d i sposa l  

facilities.............................. 
E l e c t r i c a l  power system.. ................. 
Conunun i ca t i ons  system. .................... 

Low-prass,ure gas  d i s t r i b u t i o n  system.. ...... 

Fencing.... ................................ 

300,000 
60 , 000 

290,000 
50,000 

130 , 000 
85,000 
33,000 

90,000 

85,000 

92 , 000 
237 , 000 

60,000 
220,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS.................. 6,582,300 

Control cen te r  (6,000 square f e e t  at $66 
p e r  square f o o t )  ........................ 396,000 

T e s t  s tands (four) .  ....................... 2,300 , 000 
Ground conti:ol s t a t i o n s  (four).. . .  ........ 60,000 
Concrete tunne l s  and cableways.. ........... 293,000 
Spacecraf t  p repa ra t ion  bu i ld ing  (24,500 

F i r e  s t a t i o n  (2,400 square f e e t  a t  $22 per 
square f e e t  a t  $33 per square foo t )  ..... 808,500 

52,800 

Tetlier2d t e s t  support  structure... . . . . . . . .  1,880,000 
Add it i o n  t o  admini s t r a t  i v e  bu i ld ing  

square foo t ) .  ........................... 
Hovler f l i g h t  t e s t  pad ..................... 200 , 000 

(35,300 square f e e t  a t  $25 per square 
foot) . .  ................................. 875.000 
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Addi t :bn  t o  warehouse bu i ld ing  (7 .  800 
squi3.e f e e t  a t  $15 per square foo t )  ........ $117 .  000 

. ........... D EQUIPMEINT. INSTRUMENTATION. AND SUPPORT SYSTEMS $5.019. 700 

Fume t l ~ t e c t i o n  systems ....................... 
Cabling and wir ing f o r  s t a t i c  tes t s  .......... 
Signal  t r ansmi t t i ng  and checkout equipment ... 

Timing and synchronizat ion equipment ......... 
Range i n s  tirume n t a  t i o n e q u i  pme n t  .............. 
Fixed- te lerne t r y  s t a t  i o n  equipment ............ 
Control  room wir ing and patch panels  ......... 

Data handling equipment ...................... 
Communications equipment ..................... 

F i r e  p ro tec t ion  systems ...................... 
Mobile crane module t r a n s p o r t e r  and 

p rope l l an t  t r a n s p o r t e r s  f o r  handling 
and se rv ic ing  t e s t  a c t i v i t i e s  .............. 

Meteo:colDgical-equipped van .................. 
Mobile te lemetry van ......................... 
Emerg1snc:y v e h i c l e s  ( f i r e  t rucks .  rescue 

vehicl 'e .  and ambulance) .................... 
Ten-ton crane f o r  s p a c e c r a f t  p repa ra t ion  

bu i ld ing  .................................... 
Prope l l an t  t r a n s f e r  systems .................. 

200. 000 
450. 000 
325. 000 
545. 000 
3 7 6 .  000 
180. 000 
936. 000 
424. 000 

30 .  000 
150. 000 

300.  000 
150. 000 
480. 000 

250. 000 

25. 000 
198. 700 

E . DESIGN AND ENGINEERING SERVICES.. ........................ L. 266. 000 

$15,000. 000 T o t a l  es t imated c o s t  ................... - 
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VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

MANl![ED SPACE FLIGHT DATA ACQUISITION AND TRACKING FACILITIES 
----I 

DESCRIPTION : --. 

The ccinstruction of three high-gainy wide-band data and trackiig 
facilities i s  required in support of the Apollo manned lunar missiois. 
The facilit ies w i l l  be located approximately 120 degrees of lorigitwle 
apart and t d l l  be interconnected with the existing Deep Space Network 
and the Mercury Network. Sites for these facilities have not been 
selected arid will be subject to international negotiations. It: is 
expected ttlint all land will be made available at no cost to the Gov?rnxnent. 
The sites r n i s t  be free of electromagnetic radiation interference, r2ad:~ly 
accessible Ear initial construction and subsequent logistic support, arid 
of sufficient area for the installation of an 85-foot paraboloidal an- 
tenna, opel*ist.ions and utili ties buildings, and associated structures suc:h 
as co1limat:ion towers and the ancillary transmitter buildings. 

The mttmna system will consist of an 85-foot paraboloid with a 
Cassegr'ain feed, installed on an X-Y type mount adequately supported on 
deep founchtions. Auto- tracking capability will be provided. The servo- 
system anci associated tracking electronics will permit antenna control 
either aut oinzit ically by sensing the direction of spacecraft signal arrival 
or by s lav:.ing; to an acquisition antenna or by programed search. 

T h e  e 1ec:t.r'onics will consist of telemetry receivers, range and range- 
rate track..ng; equipment, tape recorders for recording telemetry data, 
transmitting eqpipment and the necessary time standard for correlation 
with track-ng dlata. General purpose pulse code modulation (PCM) de- 
modu1at:ing equipment will be provided, including real-time data displays. 

The phy:;i.c:al facilities will include a 13,000- square-f oot operat i OILS 

building t:o house antenna control, receiving equipment, transmit.;ing 
equipment !, (data recording and reduction equipment, laboratory and utility 
areas, and general office space. A generator building of approximately 
1 , 800 squa're feet will house the diesel generators and distribution panels. 
An 800-sqiiare-foot structure will contain the antenna hydraulic drive 
system,, %o collimation towers, complete with small transmitter buildings 
at the bases, trill be located 1 to 5 miles from the 85-foot antenna. The 
project: w?. 11 include fencing, hard-surface roads, power dist:ri buticn, aid 
cownicali ion lines. 

JUS TIFH CAT I ON 1 
--I- 

The rrtsmiecl space program is divided into several di.stinct staees of 
development (Mercury, Gemini, and Apollo) to accomplish prescribed advances 
into space expltoration, anti culminating in a manned lunar landing end safe 
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return to Earth. 
requirements of orbiting spacecraft at low altitudes and does not have 
ithe necessary data acquisition capabilities nor the accuracy required €or 
spacecraft at lunar distances. Accuracy requirement of the order of 50 feet 
in range at Iimnr distances and 0.5 feet per second in radial velocitilzs 
are required to meet program objectives. To obtain voice, telemetry and 
television from the spacecraft at lunar distances will require large ai?er- 
rture antennas coupled to low-noise pre-amplifiers. Both of these require- 
ments can be achieved by using 85-foot aperture antennas in conjunction 
with the range and range-rate system for position and velocity determina- 
tions. Dual receiving systems will also be employed in order to comoicnte 
with both the lunar excursion and command modules when they are within 
mutual visibi 1.it:y. 

The existing Mercury Network was designed to meet th1z 

The spac:i.ng of the three facilities at approximately 120 degrees 3f 
'longitude around the earth will permit electronic visibility of the sp,sce- 
craft at all times except when it is behind the moon by at least one oE 
the stations, thus assuring continuous voice communications and ranging 
and data 1.inE:a. 

The stat::;ons will be interconnected with the existing Deep Space 
Network and the Mercury Network in order to utilize the reliable high-speed 
communications ].inks developed in support of the lunar and planetary satellite 
program and t:he Mercury program. 
provide a bac:lcuup capability to the proposed three antennas so that a failure 
of any one anterina. will not affect the mission. 

The existing Deep Space Network will 

COST ESTIMATES:: 

:B SITE DEVEPJ3I'MENT AND UTILITY INSTALLATIONS $415,000 

Site preparation and roads.. ............ $100,000 
Power generating equipment.............. 220,000 
Power distribution systems.............. 45,000 
Water and sanitation systems ............ 50,000 

IC. FACILITY CONSTRUCTION AND MODIFICATIONS.................. 2,140,000 

Antenna foundation...................... $125,700 
Ant entia rmun t and ins t a1 la t ion. ......... 
0perat:i.oris building (13,000 square feet 

Generator building (1800 square feet 

Hydrau:lics building (800 square feet 

Col limit ion towers ...................... 

1,490,000 

at $33,,5O per square foot). ........... 435,500 

at $!8,,00 per square foot). ........... 50,400 

at &!3.00 per square foot) ............ 18,400 
20,000 



D . EQUIPHEhT . INSTRUMENTATION. AND SUPPORT SYSTEMS .......... $4.0+9. 000 

Anterma . feed ............................ 
Tracking receivers ...................... 
P’aranietric amplifier system ............. 
I‘elemtry receivers ..................... 
R.e ca rd er s ............................... 
Antermz . servo.system .................... 
Antenna . data system ..................... 
Trammi t t er  system ...................... 
Suppcirt systems ......................... 
Test equipment and i n i t i a l  spares ....... 
Demc~clulation equipment .................. 
R.ea1-time data displays ................. 
R.ang.t! and range-rate system ............. 

$150. 000 
420. 000 
100. 000 
525 . 000 
250. 000 
420. 000 
475. 000 
300 . 000 
280. 000 
245 . 000 
400. 000 
274. 000 
210. 000 

3 36. 000 E . DESIGN 13KI ENGINEERING SERVIC. .......................... - --.- 
Total estimated cost (per f a c i l i t y )  ......... $7.030. 000 

Total estimated cost ........................ $21.030. 000 
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VARIOUS LOCATIONS 

FISCAL YEAR 1964 ESTIMATES 

T ELEM PTRY STATION 

DFSCRIPTIOlEl: -. 

The construction of a telemetry station at Tom Hill, Bermuda is 
proposed tcl house all telemetry equipment required to support the Mercury, 
Apollo, Gemini, and Scout programs. The station will be located wi,:hin 
the present boundary of the Town Hill site, part of the Mercury Network. 

A one-story electronic building (50 by 120 feet and 16 feet hi,zh) 
will be constructed of reinforced concrete footings, columns, and roof 
girders; a floor slab on grade, and a roof designed for water catchment 
as a source of potable water. All strength members and footings will be 
designed to accept the load of a second story at some future date. Air- 
conditioning will be required for both equipment cooling and personnel 
comfort. Sectilonal, removable floor panels will be used for easy acxess 
to cable racks underneath. False acoustical ceilings will shield air- 
conditioning and utilities. 

A one-story reinforced concrete and masonry power building (24 by 
60 feet ani 14 feet high), located within the site boundaries, wil'l be 
constructed to house diesel generating sets. One end of this building 
will be over underground cisterns permitting all pumping equipment 1:o be 
inside, Bridge cranes capable of handling the generator sets will he 
installed. 

JUSTIFICATION: --- 
Existing telemetry equipment of the Mercury Network is located in 

various buildings and vans at both Town Hill and on Cooper's Island, 
Bermuda. The buildings are prefabricated and were originally installed 
to support a project of two years' duration. 
high maintenance costs due to the salt- snd moisture-laden atmosphere18 to 
which they are subjected. The expanding telemetry requirements for the 
Apollo and Gemini programs cannot be accommodated in existing structures. 

They are presently incurring 

Const:ruction of the proposed facility will offer the following 
additional advantages : 

(a) A suitable, low-maintenance structure will be available 
1 z o  house expensive electronic gear. 

(b) The facility will be capable of expansion without 
excessive disruption of its function. 
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(c) A more efficient operation w i l l  be obtained by the 
consolidation of power, air-conditioning, and utility 
requirements. 

(d) It is operationally advantageous to separate receiving 
equipment (telemetry) at Town H i l l  from the transmitting 
(radar) equipment at Cooper's Island, as it reduces inter- 
ference and permits more efficient installation, operation, 
and maintenance practices. 

COST ESTIMATE: -- 
A. LAND A C C ~ I S I T I O N . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . ~ . . . . ~ ~ ~ ~ . ~  ..-- 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS ............... $113,000 

Grading, excavation, soil compaction, 
and fencing..... ........................ $ 35,000 

Deep well system.......................... 9,000 
Septic system............................. 13,000 
Utility connections....................... 56,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS.................. 2 ;35,000 

Gener,ator building (1440 square feet at 
$31.00 per square foot)................. 45,000 

Telemetry building (6000 square feet at 
$37.50 per square foot)................. 225,000 

Fire alarm system......................... 15,000 

D . EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTPlS .......... 1 154,000 

Air-conditioning for high-heat loss 

Electric power cables and racks........... 
electronic equipment.................... 88,000 

76,000 

........................ 38,000 E. DESIGN 19ND ENGINEERING SERVICES.. .-- 

Total estimated cost....... $6 ~10,000 --- --- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

!CONSTRUCTION OF FACILITIES - 1964 PROGRAM 
WALLOP S STAT ION 

Locat ion plan 

Support facilities ............................... $2,000,000 

Total.................. $2,000,000 
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WALLOPS STATION 

FISCAL YEAR 1964 ESTIMATES 
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WALLOPS ISLAND 

FISCAL YEAR 1964 ESTIMATES 

SUPPORT FACILITIES 

DESCRIPT IOkk 

This pro'ject presents the need for additional support facilitiss on 

against storm damage by the extension of the beach protectilm 
Wallops Island to protect the considerable capital investment in existing 
plant 
system; to increase the launch and launch support capabilities; and to 
modernize existing facilities to improve operational efficiency. 

The p1ujer.t includes the following items: 

--- Eleach protection: 
~.ystem approximately 2,000 feet south to Assawaman Inlet, 

The extension of the beach protection 

utilizing the seawall, groin, and dyke design recommended 
tly the Beach Erosion Board of the Corps of Engineers, 
United States Army. 

--- Facility construction: 
purpose sounding rocket launch complex consisting of a COP 
c:re!te pad and terminal building, a universal launcher 
equipped with a hydraulic system remotely controlling 
1.actnch azimuth and elevation angles, a roll-back shelter, 
rind, a heavily reinforced, blast-resistant concrete launch 
control center protected by revetments; and the con- 
~~truction of an assembly shop supporting the northern 
I.auinch areas on Wallops Island. 

The construction of a general- 

--- Facility modernization: 
shelters at existing launchers to provide environment 
control for launcher-mounted vehicles and to modernize 
t.hs existing control systems and associated equipment. 

The installation of retractable 

Sketc.hes, and location plans of the proposed facilities are 
shown on the following three pages. 

JUSTIFICA'I'1:ON : --. 

The Plarc:h 1962 storms demonstrated the value of a beach protection 
system where it was installed. Because the unprotected portions suffered 
severe damage the beach protection system was extended to encompass a1 I 
existing facilities at the south end of the island. Subsequently, several 
storms h a w  eroded the southern end of the island beyond the existing pro- 
tective system, and have also created two shallow inlets which are being 
widened and deepened by successive storms. This is the most suitable area 
for future development as the restrictions on launch azimuths imposed by 
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nearby Assatectgue Island grow progressively less the further operations are 
shifted to the south. The extension of the beach protection will eliminate 
the new inlet:::, restore Wallops Island to its original contours, and protect 
valuable real. estate for future use, 

Current and planned programs based on the Javelin-Journeyman-Trailblazer- 
class vehicle:; have saturated the capabilities of the existing facilities. 
This is furthtx compounded by the frequent necessity of holding these 
vehicles on the launcher for prolonged periods awaiting acceptable meteoro- 
logical conditions (local or downrange), launch windows, or other range 
clearances. :Cn adtdition, existing blockhouse No. 3 is congested with check- 
out and launch control equipment serving launch pads No. 3,  4 and 5 ,  and 
will be further congested with the completion of the second Scout launch pad 
now under con:itifuc:tion. 

The new pad and launcher will not only lend greater flexibility t o  
launch scheduling, but will also provide backup insurance against complete 
interruption of programs based on this class of vehicle in case of a catas- 
trophic pad wp’tosion. In addition, the new control center w i l l  acconmodate 
control equipinent associated with launch pad No. 5 ,  relieving the coneestion 
in blockhouse No. 3 and freeing it for Scout-class vehicles for which it was 
designed. 

The asseinbly shop will provide a general support facility servicjng the 
northernmost launch areas. These areas are frequently isolated when traffic 
on the access road is interrupted for prolonged periods, as a safety nieasure, 
during critical periods of the launches from adjoining pads. A facility 
north of established roadblocks will permit launch preparations on the 
northernmost pads to continue without interruption. 

Due to the exposed location and severe winter climate of Wallops Island, 
portable (roll-back) vehicle enclosures are required at the launchers, Many 
solid-propellant vehicles and payloads are sensitive to ambient atmospheric 
conditions. The enclosure w i l l  reduce the effects of cold, soaking, freezing 
precipitation, and high winds upon the vehicle while it is mounted on the 
launcher, and upon the personnel servicing the vehicle. The accompanying 
modernization of the control system and handling equipment w i l l  impro\re the 
overall efficiency of the facility. 

COST ESTIMATE: --. 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.. . . $62 5 , 000 

Beach protection system........... $450,000 
Grading and pilings............... 55,000 
Utility connections............... 120,000 
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C .  FACILITY CONSTRUCTION AND MODIFICATIONS. . . . . . . . . . . . . . .  $78!5,,000 

Launch control center (3,600 square 

Assembly shop (11,000 square feet  
feet  at $120 per square foot).......... $430,000 

at $24 per square foot)................ 265,000 
Pad (300 by 280 feet).. ................. 90,000 

D .  EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. ...... 460,000 

General. purpose 1: wher. .  ............... 150,000 

Inst:~:unien.tation cabling.. ................ 130,000 
RolI-.bnck. shelters ..................... 180,000 

Total estimated cost ,  . , . . . . b ~2~0,,000 
-I- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

- CONSTRUCTION OF F A C I L I T I E S  - 1964 PROGRAM 

Faci l i ty  P l m n l n g  and Design. ................... ~10,000,000 
 total....................^ $10,000,000 

-I Page No. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1964 ESTIMATES 

FACILITY PLANNING AND DESIGN 

DESCRIPTIObI: 

The funds; requested under t h i s  p r o j e c t  are requ i r ed  f o r  2idyr;irtced 
f a c i l i t y  pl.anning and design on p r o j e c t s  f o r  which cons t ruc t ion  funds ni(~;y be 
requested i n  subsequent budgets. 

JUSTIFICATI:(E :: 

Long-i:;mge p l ans  i n  s e v e r a l  progfam areas must a n t i c i p a t e  the need ILor 
the  cons t ruc t ion  of f a c i l i t i e s  beyond t h e  budget yea r  for which ,:~stimatcrs are 
being submitted. 
accuracy of cons t ruc t ion  c o s t  estimates i s  poss ib l e  with tAc ;n.vrri.1ai.i;.~~y of 
an advanced fi ici . l i ty planning and design fund which can be used  L.0 inirtk,..te 
t h e  design of h i g h - p r i o r i t y  f a c i l i t i e s  p r i o r  t o  the enactment o f  prc j e c t  
a u t h o r i z a t i o n  and the  appropr i a t ion  of funds. Without this i>IcojttcC I t:Wri? snl y 
method by which such advanced design work can be i n i t i a t e d  is tt,r-uuEh ~ h t ?  use 
of t he  Congre,ssj.onal reprogramming procedures provided i n  t h e  a t i t h i  i - . .?E:  1 . m  

a c t .  
design fund proposed by t h i s  p r o j e c t  a l lows t h e  r e p r o g r a m i n g  ac,tkroiity t o  be 
conserved f o r  p r o j e c t s  r e q u i r i n g  the prompt i n i t i a t i o n  of construcri 011 ,  r.td 
permits advanced planning and design to be funded without  the necess!ity of 
reprograrmnlng funds provided f o r  o t h e r  p r o j e c t s .  

A considerable  saving i n  t i m e  and an incre:atje i n  t h e  

The provis ion of t h e  s e p a r a t e  and i d e n t i f i a b l e  advanced pl:xnving arid 

COST ESTIMAlE: 

T o t a l  es t imated cos t . .  . . . . . . . . . . . . . . . . . * .  . . - .  . . . . . e e .$..Lk&QA@! ___ -_-"- 
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