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NATIONAL AERONAUTICS AND SPACE ADMINISTIUTION 

FISCAL YEAR 1963 ESTIMA!ES 

APPROPRIATTON SUMMARY 

1962 
1961 - 1962 Supplemental - 

RESEARCH ANI) 
DEVELOPMEIVT (670,453,000) (1,220,000,000) (85,000,000) 

IRESEARCH, CLlVEtLOP- 
MENT AND 
OPERATION 841,213, OOO 1,426,750,000 85,ooo,ooo 2,968,278,1300 

CONSTRUCTIOB' CIF 
FACILITIES1 122,787,000 245,000,000 71,000, OOo - 818,998,000 

TOTAL $ 964,000,000 $1,671,750,000 $156,000,000 - $3,787,276 I= (300 

s-1 



NATIOI9AE A.ERONAU73CS ABD SPACE ADMINISTRATION 

FISCAL YEAR 1963 ESTIMATES 

SUMMARY OF CONSTRUCTION PROGRAIE 

Fiscal. Y e a r  1962 
Fisca l  Y e a r  Requested 

1961 Appropriated 
I 

Ames Research Center. $545,000 
Atlantic Efbsile 

Fac i l i t y  Planning 

Flight Research 

Goddard Elpace 

Jet Propu:Lsj.on 

Langley Ek:se!arch 

Lewis Rerxarch Center 9,590,000 
Manned Sptrccxraft 

Marshall Sprtce 

Range.. ........... 27,321,000 

--- and Desj.gri..  ....... 
Center. ............. 
Flight  Center ...... 9,500,000 

--- 

Laboratory. ........ 8,531,000 

Center. ............. 11,957,000 

--- Center. ............ 
Flight  Center. . . . e 26,208,060 --- MChOUd 1':LaIlt.. e e e e 

P!ssissip]?i Test 

Nuclear Itoclret 
--I Faci l i ty .  .......... 

I~evelo ln~i i t  Statim -..- 
Pacif ic  Etis;;ile Range 492, OOo 

Wallops $?tation.. .... 2,090, OOO 
Total.. ........... 124,469,000 

Various Loctttions . 28,235 , O00 

Transferi:c:d from 

!i'ranE;f erred from 
"Sdar!hs & Expensed' -590,000 

"Research & Develop- 
ment 1)) ............... -360,000 

Departsnrsn-t of 
Defense ............ -1,070,005 

Reserve.,............ 338,- 

Transferi?sd from 

6,530,000 
1,0bco,oQo 

60, 000, OOOg 

Total app rqpriation $122,78~, OOO $245,ooo, We 

lo, 360,000 

--- .. I" - 
I 

I$ncludt: s $4, 700, OOO authorized under "Various Locations" 
gIncludts3 in authorization ac t  under "Various Locations" 

CF s-2 . 
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CONGFE3SIONAL BUDGET SUBMISSION 

FISCAL YEAR 1963 ESTIMATES 

CONSTRUCTION OF FACIUmS -1963 PROGRAMS 

Location and Project 

lhes Research Center: 
Location Summary 
Location plan 
Bioscience laboratory.... ........ 
Mach number 50 helium tunnel..... 
Radiative heat system f o r  mass 

t ransfer  f a c i l i t y .  ............. 
Space flight guidance research 

f a c i l i t y  ....................... 
Atlantic Missile Range: 
Location summary 
1,ocation plan 
Xxisting Area: 

Modifications t o  Saturn launch 
complex No. 34 ............... 

Modifications t o  Saturn launch 
complex No. 37. .............. 

Modifications t o  provide a 
launch complex for sol id  
suborbital  vehicles.......... 

Supporting fac i l i t i es . . . . . . . . . .  
Addition t o  assextibly f a c i l i t y  

f o r  unmanned spacecraft ...... 
Explosive s&e assextibly 

f a c i l i t i e s  f o r  unmanned 
spacecraft ................... 

Apollo mission support 
f a c i l i t i e s  ................... 

Modifications t o  Titan 11 
launch complex. .............. 

U t i l i t y  installations. . . . . . . . . .  

Project Locat ion 
E s t i m a t e  Total 

$14,439,0OCl 

$924,000 
1,500,000 

2,225,000 

9,790,000 

3,765,000 

1,150,000 

2,000,000 

450,000 

22,5 10 ., 000 
2,400,000 

800.,000 
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CF 5-~1 
c~ 5-~1 
CF 5-F1 
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C F ~  
CF 6-AI. 
CF 6-A2 
CF 6-A3 
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Location and Project 

New Area: 
I 

Advanced Saturn launch 
complex No. 39 ............... 

Advanced Saturn-Nova supporting 
f a c i l i t i e s .  .................. 

Apollo static tes t  f a c i l i t y  .... 
Nova launch complex ............ 
U t i l i t y  instal la t ions. . . . . . . . . .  

Faci. l i ty - Planning and Design.. ... 
F l i g h t  Research Center: 
Gcat ion summary 
Location plan 
Building additions................ 
V i s u a l  f l ight simulator.......... 

Goddard Space Fl ight  Center: 
Gcat ion summary 
Location plan 
Applied sciences laboratory.. .... 
Attitude control tes t  f ac i l i t y . . .  
Conversion of dynamlc test 

Development operations building.. 
Launch phase simulator........... 
Spacecraft operations f ac i l i t y . . .  
Traclrfng and telemetry laboratory 

J e t  Propulsion Laboratory: 
Lozation summary 
Location plan 
Addition t o  fabr icat ion services 

building... .................... 
Data operations and c o m d  

facilSty.  ...................... 
Engineering mechanics building.. . 
Additions t o  materials research 

laboratories ................... 
Telecommunications laboratory.. .. 
LTtility instal la t ions. . . . . . . . . . . .  

Project :Location 
Estimate Total 

7gi500;O00r) 22,000,000 I) 

10,000,000 

io, 360,001:) 

605,000 

2,420,000 
3,045,000 

610,000 
2,860,000 
820,000 

CF s-4 
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CF 7-nU 
CF 7-A2 
CF 7 4 3  
CF 7-131 

CF 7 4 1  

CF 7 - ~ 1  

CF 7-131 

CF 7-~1 

CF 7 4 1  

C F ~  

CF 8-k3 
CF 8 - ~ 1  
CF 8-ci 
CF 8-111 

CF 8 - A l  
CF 8-A2 

CF 8 - ~ 1  

CF 8 - ~ 1  

CF9 

CF 94.2 
QF 9 4 3  
CF g-Bl  
m 9-Cl 
CF g-ru 

CF 9-AI. 

G? 10 
CF 10-A1 
CF 1042 
CF 1043 

CF 10-Bb 

Location and Project 

- Langley Researcn Center: 
Lxa t ion  S m a r y  
Location plan 
Addition t o  hea%ing plant ......... 
.Additional. equipment f o r  

magnetoplasmadynamics research... 
.AdadftionaJ- power supply and 

improved arc  chamber f o r  10- 
mgawatt a r c  tunnel.............. 

Eiirrrironmental research f a c i l i t i e s  
f o r  spacecra.ft components and 
materials.... .................... 

:Particle accelerator f o r  simulation 

Stabil ization and control equipment 
laboratory ....................... 

Vehicle antenna tes t  fac i l i ty . . .  ... 

of micrometeoroid impact ......... 

- Lt?vi.s Research Center: 
Location Summary 
Location plan 
Development engineering building... 
Hydrogen heat; transfer f a c i l i t y  .... 
Lunar propulsion research f a c i l i t y .  
Modernization and reconditioning 

of Plum Brook service f a c i l i t i e s .  

control f a c i l i t y  ................. 
Space propulsion facil i ty. . . . . . . . . .  

~ t t c l e m  rocket Q I I ~ C S  ssld 

Manned - Spacecraft Center: 
Location Summary 
Location plan 
Flight acceleration f a c i l i t y  ....... 
Tk,ermochemical test  f ac i l i t i e s . . . . .  
L m a r  landing simulation f ac i l i t y . .  
Site development; and u t i l i t y  

instal la t ions. .o . . . . . . . . . . . . . . . . .  

b&xshalS. Space Fl ight  Center: 
Location Summary 
Lemrtion plan 
Addition t o  computation division 

building. ........................ 
Cclmponents tes t  f ae i l i t y . . . . . oe . . . o  

Project 
Es t imate  

Location 
Total 
P 

$8,092, ocx> 

760, ooo 

997, OOo 

9367 000 

4,650,000 
2,400,000 
6,275 , 000 

1,508,ooo 

310,755 , 



pa@;e 
NO Location and Project - 

CF 10-c1 

CF 1 0 - D l  

CF 1O-El. 

CF LO-Pl 
CF 1041 
CF 10-H1 
CF 10-11 

CF 1041 
CF 10-Kl. 
CF 10-Ill 
CF 10-Ml 

CF 11 
CI 1 1 - A l  
CF 1142 

Cl? 11-Bl 
CF 11-c1 

CF 1 ~ ~ 3  

CF 1 1 - D 1  

CF 12 
CF 12-Al 
a? 1 2 6 2  
CF 12-A3 

CF 12-B1 
CF 1241 

CF 13 
CF 13-m 
CF 13-42 
CF l3-A3 

Cmponents and subassembly 

Engineering and administration 
building .......................... 

Erpansion of instrumentation 
systems i n  West Area. . . . . . .  ....... 

F-1 engine test stand ............... 
Hydraulic test f a c i l i t y  ............. 
Low temperature f a c i l i t y  ............ 
Modification of West side of s t a t i c  

test  stand..o..................... 
Ehgineering building. ............... 
Instrument laboratory. .............. 
Support f a c i l i t i e s  i n  West Area.. ... 
U t i l i t y  installations. . . . . . . . . . . . .  .. 
Michoud Plant: 
Exa t ion  summary 

acceptance building ............... 

Project 
Es t imate  

Location 
Total 

$950.9 cm 

4,000,000 
4,500,000( I) 

340,000 
575,000 

2, o@wom) 
1,000,000 
2,000,000 
7,800, ooo 
2,517, cm 

Location plan 
Modifications t o  Michoud Plant ...... 11,400,000 
Hcigh pressure test  f a c i l i t y  ......... 1,000,000 
H:,rdrostatic test and cleaning 

f ac i l i t y . .  ........................ 3,000,000 
Vertical  assembly building.. ........ 3,000,000 

Wississippi - T e s t  Facil i ty:  
Location Summary 
:Location plan 
Actmeed Saturn stage test  
faciliti,es..o......oO....o.....r.. 

NOVEL stage f a c i l i t i e s  ............... 
TJkility ins ta l la t ions  and support 

facil i t ies. . . . . . . . . . . . . . . . . . . . . . . .  l3,5OO,OOO 

Muclear - Rocket Development Station: 
T :.c-*?;tion Summary 
Loeation plan 
Stage s t a t i c  test and maintenance 

Stage demting, maintenance, and 

Radiation e f fec ts  f ac i l i t y . .  ........ 7,125,000 
Components test f a c i l i t i e s . .  -. * .  *.. 1,885,000 

facilities.e.lo..o................ 20,205,000 

&isassembly f a c i l i t i e s  ............ 8,660, 000 

Support f a c i l i t i e s . .  ................ 2,125,000 

40, OOO, 000 



Page 
NO Location and Project - 

CF 1 4 - B l  

CF 14-CD1 

CF 14-CD1 
Cl? 14-El  

CF 14-Fl 

CF 1 4 4 1  
CF 1 4 - H l  
CF 14-11 

CF 14-Kl 
CF 14-Ll  

(=F 1 4 4 1  

Various Locations: 
Location Summapy 
- 
Advanced antenna system 

Goldstone Station... . . . . . . . . . . . . .  
Advanced Saturn dynamic test  

f a c i l i t y  ......................... 
Antenna f a c i l i t y ,  Johannesburg 

Station.. . . . . . . . . . .  .............. 
Antenna f a c i l i t y ,  Woomera Station.. 
Data acquisition f a c i l i t y ,  Far East 

Station... . .  ..................... 
Data acquisition f ac i l i t y ,  Rosman 

Station... . . . .  ................... 
Fac i l i t i e s  f o r  F-1 engine program.. 
F.acil i t ies f o r  5-2 engine program.. 
Fac i l i t i e s  f o r  M - 1  engine program.. 
Manned space f l i g h t  control centers 
Space radiation e f fec ts  laboratory. 
N w a  stage manufacturing f a c i l i t i e s  

CF 15 Wallops - Station: 
CF 15-A1 Lfxat ion Summary 

Project 
Es t imate  

Lo ca t  ion 
Total - 

$14,250,000 

2,100,000 

5,000,ooo 
5,000,000 

6,000,000 

3,500,000 

4,000,000(1) 

18,000,000(1) 

25,000, ooo( I) 

16,000,000( I) 

12,382,000 
16, ioo,ooo( I) 

CF 15-A2 Location plan 
CF 15 -A3 Ativanced data acquisition system.. . l ,5OO,OOO 
CF 15 -B1 Modification and expansion of range 

control, safety, and support 
systems and equipment ............ 2,000,000 

Vehicle checkout f a c i l i t i e s  and CF l 5 - U  
equipment ........................ 800,000 - .- 

TOTAL, 1963 PROGRAM .................... -. $818,998, o c ~  - 

(I) Incrementally funded project. 

CF S-7 
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F I S C A L  YEAR 1963 ESTIMMTS 

CONSTRUCTION O F  F A C a I T I E S  - 1963 PROGRAM 

MANNED SPACECRAFT CEMCER 

Page 
No. - 

CFg-A2 Location plan 

CFg-A3 F l i g h t  acceleration f a c i l i t y  .................... $i0,630,00~:) 

C F g - B 1  Thermochemical t e s t  f a c i l i t i e s  .................. 6,000 ,000 

C F g - C 1  :Lunar landing simulation f a c i l i t y  ............... 6,500, ooo 

C F g - D 1  ,Site development and u t i l i t y  instal la t ions. . . . . .  ‘[ , 62 5 ,  ooo 

......... Total . . . . . . . . . . . .  $30 , 75 5,000 - -I 



I LUNAR LANDING 
I SIMULATION FACILITY 

I 

C L E A R  L A K E  
H I G H  THRUST 

/\ 

\ 
P L A N  

B U  I L D I N G S  
AUTHORIZED PROGRAM 

FISCAL YEAR I963 

/' 
-- 

R O A D S  

AUTHORIZED PROGRAH 

FISCAL YEAR 1963 

P A R K I N G  

AUTHORIZED PROGRAM 

FISCAL YEAR I963 

DEVELOPMENT, TEST 8 EYALUATl 

I I t  

1 

.-- 19 Maintenance Of f ice BuildtnG 
20 Warehouse 

21 
22 F i r e  S ta t i on  
23 Barge Dock 
24. Sewage Treatment 

__ 
_----- Heating C Cool ing Plant  _-  - 

1 
I,""" I " I .  L 8  D CANAL - - - -  - 

I 

1 I 

INITIAL 1020 ACRES 

14 

--- 
1 ADDITIONAL 600 ACRES 

BUILDING LEGEND 

t: 
! I. Audi tor ium C Display Bu i l d ing  
b 2. Pro ject  Management Bu i l d ing  
$ 3 .  Cafeter ia  
' 4. L i f e  Systems. FI  ight  Operations, C Astronaut T ra in ing  

', 5 .  L i f e  Systems, F l i g h t  Operations. 5 Astronaut Tra!i;!ng Laboratorl < L i f e  Systems, FI  i gh t  Operations, C Astronaut T ra in ing  Laboratory ;. 7. L ! fe  Systems, F l i g h t  Operatbns, C Astronaut T ra in ing  Laboratory 
L. 8. Technical Services Bui i d ing  (Laboratory) 

6. 

: ,  9 .  Technical Services Bu i l d ing  
,, I O .  Technical Services Bu i l d ing  

\ 12.  Central Data F a c i l i t y  
I ,  * = r ~ * ~ , . ! 3  , . _"._._. ," 

,; 13.  Spacecraft Research, Oevelopment Test b Evaluat ion Laboratory 
,! 14. Spacecraft Development. Test, and Evaluat ion Laboratory 

Spacecraft Development, Test, and Evaluat ion O f f i c e  1: 16. Spacecraft Development, Test, and Evaluat ion O f f i c e  
15. 

25. Environmental Test ing Laboratory 
26. Environmental Test ing Laboratory 
27. Environmental Test ing Laboratory 
28. Environmental Test ing Laboratory 

29. Ewlronmenta l  Test ing Labora:ary 
30. F l i g h t  Accelerat ion F a c l i i t y  
31. Lunar Landing Simulat ion F a c i l i t y  
I t .  Thermochmical Test F a c i l i t i e s  

B 

c 
ms 
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MANNED SPACECRAET CENTER 

FISCAL YEAR 1963 ESTIMATES 

FLIGHT ACCEWRATICON FACIIZTY 

The construction of a large, high "G" centrifuge i s  required t o  
accampliE:h %he following purposes: 

(a) I'rcnide an environmentally controlled clynamic 
slnmlator which wi l l  be used by astronauts f o r  
t;raining and experience i n  the mechanics of space 
f'light * 

(b) I'rcuvlde a dynamic laboratory f o r  the study of psycho- 
physiological factors i n  the performance of individuals 
t;o develop, evaluate, and perfect man-machine sub- 
systems, and t o  d e t e w n e  human tolerance t o  specific 
acceleration prof i les  e 

The facil.i.ty t o  accomplish these objectives will require the follcirwing 
characteristdcs: 

(a) Forty "g" acceleration a t  the rate  of 15g's per 
second. 

(b) Sbree degrees of rotational freedom: pitch, 360 
degrees; yaw, 360 degrees; ro l l ,  plus or  minus 
1.80 degrees. 

(c )  E'iua rapidly interchangeable gondolas with pro- 
visions f o r  control of temperature, humidity, 
atmospheric pressure, l i gh t ,  and sound. 

(d) A;bi,lity t o  simulate complex f l ight  and acceleration 
profiles through programmed control of gondola motion 
end. instrument presentation. 

(e)  I~netrumentation and channels f o r  data acquisition, 
tmnsmission, readout, and recording. 

The dyn.amlc simulator w i l l  consist of a gondola mounted on the erld of 
a rotating am which will be activated by a prime mover system. 
way flow c d  d.ata w i l l  t r ave l  through a complex cable system between the 
control carher and the gondola. 

The two 

The arm length will be approximattley 100 

C!F 9-A3 



feet ,  with the f i n a l  length t o  be determined by such factors as gonaola 
size, maxiem. acceleration gradient along the thrust  axis of the gondola, 
and cost. 

The centrifuge will be located within a reinforced concrete p i t  of 
approximately. 42,000 square f ee t  which w i l l  be surmounted by a hemi- 
spheric done which will minimize air flow and thus provide greater 
control over the rotating device. The ent i re  uni t  will be operated from 
an adjacent cperations center which will overlook the centrifuge p i t .  
The center w3ll also house pre- and post-flight examination laboratories; 
i n s tmen ta t ion  shops f o r  development, assenibly, and repair of data  
acquisition and mensuration systems; a preparation area f o r  larger 
components; systems engineering space; and an operations area. The 
project includes a training and administrative building t o  house com- 
puters for  programming and data reduction; 
f o r  malnter.ar.ce, assenibly and storage of gondolas and large components; 
and a generator room. 

an assembly and shop building 

The enti,re f a c i l i t y  w i l l  possess maxim f l ex ib i l i t y  i n  order t o  
permit the use of newly developed gondolas, additional. instrumentation 
and increamred. training requirements. A sketch of the proposed inst<al- 
la t ion i s  Eihcwn on the next; page. 

TrairSmg and maintaining the proficiency of an astronaut reqMres 
a three pronged program which includes class room instruction, simulator 
training, tullt actual f l ight i n  space trainers.  The program must be 
completely interrelated and integrated. For example, before actual. 
flighf;, a simulator i s  necessary f o r  familiarization and pre-flight 
training. Foll.owing and between flights, the simulator i s  e s s e n t i d  t o  
maintain pi~)f'iciency and to gain additional experience. The centrifuge 
will be usad to simulate a large nuMber of variables and condition8 which 
will be ericamt+ered in actual fliat, and thus reduce the danger arid the 
cost of aatwd. flights. 

The foregoing functions will occupy about f i f t y  percent of the 
centrifuge! t i m e .  
physio1ogic:zit studies i n  the following areas: 

The remainder w i l l  be devoted t o  performance and 

(a) 1:ntetgration of the human work function with design of 
the working space. 

(b) Iktvelopment and evaluation of res t ra ints  f o r  support 
:;:ys.l;ems. 

( c) Ikwtlopment and evaluation of protective devices. 

( d) EPadLuation of specific cri t ical .  mechanical systems 
ruid subsystems suspected of being sensitive t o  radial 
tacceleration gradients. a? 9-A4 
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(e) 33as:i.c bio-physical research involving human tolerance 
6 3  specific acceleration profiles. 

Cent:rLfuges are acquiring general use i n  such areas as propulr;ion 
component te,sting and i n e r t i a l  guidance system evaluation, and each 
f a c i l i t y  :L s momally designed f o r  a specific purpose. Consequently, 
there are :io devices available with the capability or the available 
time fo r  -training astronauts and fo r  performing the functions disciissed 
above. 
of astront%:lts must be regarded as a highly integrated function which 
requires r;ewral f a c i l i t i e s  such as a lunar landing simulation fac:llity, 
environmeii tal chambers, s t a t i c  simulators, and dynamic simulators. These 
facil.itie:; wL1:L form an integrated system available f o r  mission exercises 
which are re tdis t ic  and thus yield m a x i m  training fo r  the astronauts. 

O f  spec ia l  significance however, i s  the f ac t  that the training 

B. SITE I > I ~ I L O ~  AND UTILITY l X S W m 0 N S . .  .......... $21fii, 000 

C. 

Water :Lines............................... $10,000 
San?ttary and storm sewer l ines  ............ 10,000 
Electric power and communications 

coimt:ctions.. ........................... 140,OOO 
Road;;. .................................... 45,000 
Cletwing and grading. ..................... 10,000 

FACIKt'rY CONSTRUCTION AND ~ D ~ ~ ~ O N S . . . . . o . . . . . ~ e o .  

Cen.l;:ri:iuge f a c i l i t y  foundations and 
subs-tructure. .(42,OOO square f ee t  

Cent:ri:hge enclosure. . ( 42, OOO square 
a% $40 -00 per square foot) .............. 1,680,OOO 
f ee t  a t  $20 .OO per s w e  foot) ......... 
feet at; $20.00 per s q q e  foot) ......... 
(:,&XI square f ee t  a t  $16.00 per 

f ee t  at; $20.50 per square foot) ......... 

840,000 

360,000 
Cont:ro:L room annex. . (1 8 ,000 square 

AdmLnir;trative and training building. . 
sqimie foot) ............................ 154,000 

$:?O.CX> per square foot).  ................ 40,OOO 

Shop aid assembly building (7500 square 

Genma-tor room. . (2000 square f ee t  at 
154,000 

3,228,000 



D. EQUIPMENT, I N S m ! F I O N  AND suppoEiT SYS”S. . . . $6,O57,OOO 

Variable speed converters. .............. $1,200,000 
Drive motor............................. 600,000 
Centrifuge arm and gimbals.. ............ 2,685,000 
Gondolas................................ 300,000 
Centrifuge control equipent ............ 575,000 

and cabling.... ....................... 455, OOo 

Instrumentation including data 
acquisition, readout, recording, 

fixtures.............................. 242, OOO 
Support systems, equipment, and 

E. DESICR AND ENGINEERING SERVICES. ...................... i,130,000 

Total. estimated cost.. ........... $10,6W,OOO 



MCWNED SPACECRAFT CENTER 

FISCAL X3AR 1963 ESTIMATES 

THERMOCHEMICAL TEST F A C I U m S  

DESCRIFTION: -- 
Thermochemical tes t  f a c i l i t i e s  are required f o r  the evaluation and 

development of active spacecraft subsystems such as propulsion systems, 
reaction and at t i tude control systems, auxiliary power systems, and 
thermal control systems. The project includes the following f ac i l i t i e s :  

(a) .A high thrust  propulsion tes t  c e l l  capable of supporting 

(b) .A high thrust  propulsion test  c e l l  capable of supporting 

t e s t s  of l iquid propulsion engines. 

tests of sol id  propulsion engines. 

(c) A hydrogen component cryogenic test  c e l l  capable of 
supporting tests on specific components of larger 
propulsion engines. 

(d) An oxidizer copponent cryogenic test c e l l  capable of 
sugporting tests on specific components of larger pro- 
Flu1 si on engine s. 

(e) A reaction control f a c i l i t y  capable of supporting tests 
cln reaction control systems t o  150 pounds thrust .  

( f )  A. control room complex f o r  remote operation of hazardous 
tes t s .  

(g) A. power systems test f a c i l i t y  capable of supporting t e s t s  
cm chemical auxiliary power systems. 

(h) A. thermochemical systems laboratory capable of supporting 
tests on s t a t i c  energy conversion systems, and offering 
component capability relative t o  thermal control systems 
End. reaction control systems. Office space i s  provided 
in t h i s  building f o r  supervisory and working groups 
associated with the en t i re  thermochemical area.. 

( i )  f L  t,hermal control f a c i l i t y  capable of supporting heat 
transfer and heat rejection tests of spacecraft sub- 
systems. The basic component of this f a c i l i t y  i s  a 25 
f'oot diameter thermal vacuum chamber t o  be operated at  



rmn of mercury. The f a c i l i t y  w i l l  accommodate :L,3 -T 
Apo.llo size service modules 

( j )  A n  at t i tude control f a c i l i t y  capable of evaluating 
czrtain spacecraft dynamic responses related t o  the 
operation of active reaction control j e t s .  A single 
i&S air-bearing table i s  ut i l ized i n  this fac i l i ty .  

Sketches of the f a c i l i t f e s  are presented on the following four pages. 

The -various t e s t  f a c i l i t i e s  requested i n  this project are required 
f o r  the developmnt of the Apollo and other manned spacecraft. 
f a c i l i t i e s  wiLL permit developmental t e s t s  fo r  the evaluation of aL1types 
of f l i gh t  hardware. "hey w i l l  be used t o  conduct m y  of the time consum- 
ing and repeti t ive environmental, evaluation, and qualification t e s t s  
required fo r  the establishment of design and component reliabil i ty.  Current; 
designs of components will be tested and evaluated t o  assure that the 
proper spacecraft c r i t e r i a  have been met; advanced designs w i l l  be tested 
t o  develop a readily available in-house knowledge and capability f 3r use on 
all spacecraft f l ight systems. Integrated fl ight systems w i l l  be tested 
f o r  the purpose of determining the interactions and the dynamics assocfated 
w i t h  such Integrations e 

The 

Specific just i f icat ions fo r  each ind i~dua3 .  f a c i l i t y  or groupis of 
f a c i l i t i e s  f 01.10~: 

Fropulsion and component t e s t  cells: 
?Fallow investigation of the various propulsion systems 
apglicable t o  manned space flight which will include 
systems using propellants of high 
propulsion systems more suited t o  the peculiar e n ~ r o n -  
m n t s  of manned space flight. 
t e g t  programs t o  be completed rapidly i n  accordance with 
prclgram schedules. 
generates over 250,OOO pounds of thrust  is a typical 
esxample of a component which w i l l  be tested i n  the 3OO,OOO 
povnd thrust  test, ce l l .  Tests on the bare motor and t e s t s  
integrated with associated components w i l l  be conducted. 

Capability 2,s required 

impulse or advmced 

The f a c i l i t i e s  w i l l  permit 

The launch escape rocket vhich 

C!ontrol cnrmjlex: The control complex will integrate the 
fZ,pulsion t e s t  ce l l s  and tbe component test cel ls .  
c:onpl,ex will allow remote and safe control o f  gJ-1 t e s t s  
involving high energy releases or  inherent hazards. 

The 

-_I Ibeiction control fac i l i ty :  A considerable e f for t  will be 
~ecluired i n  the development of reaction control systems 
j.mrol.ving low thimst devices and fast response modulating; 

m g - ~ 2  
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controls. Investigations of restart capabilities, 
cwxironmental effects,  and overall systems response 
mils-t be made. 
tmd injector geometries will be required. 

Separate investigations of thrust  chamber 

(d) l ?~m3r  --- systems t e s t  faci l i ty:  Space power systems involve 
1% complexity of new concepts which must be developed t o  
itss’ilre reliable systems. The auxiliary power systems 
w i l l  K&IY fo r  manned space flight according t o  mission 
gx1s and duration. 
cfhe~nical, solar, and nuclear w i l l  be utimately uti l ized. 
!he p m r  systems t e s t  f a c i l i t y  w i l l  permit t e s t i n g  of 
electrochemical and chemical-dynamic systems i n  a pro- 
-tlxteti t e s t  ce l l .  
s t a t i c  devices me provided i n  the thermochemical 
:L3b,boratory adjacent t o  this f ac i l i t y .  

A l l  concepts of space p m r  includint: 

Other capabili t ies such as solar and 

(e) .-I !Ihe rmochemical systems laboratory: 
:rlsquired f o r  work on the nonhazardous components involved 
: i n  energy conversion system&, reaction control systems, 
and thermal c ontrol systems. The laboratory w t l l  also be 
the focal point of personnel assigned t o  the ent i re  
thermochemical area. The laboratory will include a clean 
:r~oin fo r  close tolerance and dust free assenibly requirements. 

This f a c i l i t y  is  

( f )  !Fhermal .-- control fac i l i ty :  The thermal control f a c i l i t y  i:; 
:raauired fo r  radiator evaluation under simulated envlron- 
ms?ntal conditions. 
.to allow f o r  the operation of auxiliary power systems 
.requiring the use of cryogenic reactants. 
3simulation of t he  extreme variation i n  the effective space 
teqperature must be imposed on the radiators t o  fu l ly  
evaluate system performance f o r  a l l  mission phases. 

It w i l l  be located i n  a controlled area 

A r ea l i s t i c  

(g) Attitude .-- control fac i l i ty :  In  the simulation of factors 
influencing the spacecraft dynamic response t o  the at t i tude 
zontrol system, the simulation of the reaction control j e t s  
zannot be accurately duplicated. 
, jets i s  sensitive t o  the start up and tail off character- 
i s t i c s  as well as t o  combustion efficiencies. 
therefore, necessary t o  use an active reaction control 
system coupled with r ea l i s t i c  vehicle iner t ias .  

The t o t a l  impulse of the 

It is, 

--- A. LAND .ACQ~SI~ON.......................................... 



B. SITE 1)EXELOPMENT AND UTILITY INSTALLATIONS.. ............ $195 J 000 

Uti :Li t ;y  connections. ....................... $55,000 
Pavkng.. ................................... 100,000 
Padis....................................... 40,000 

C. FACIIXIIY CONSTRUCTION AND MODIFICAmONS. ................ 1,1.~48,000 

Propulsion and coqonent tes t  cel ls .  . (2400 
square feet at 52.30 per square foot).  .. 502,000 

Control complex.. t 2880 square feet a t  
$I+’S.Oo per square foot). ................. 128,000 

Reaction control f ac i l i t y .  . (2400 square 
feet a t  $49.00 per square foot).  ......... 116,000 

POW? r ,systems tes t  f ac i l i t y .  . (2400 
sqilare feet at  $49.00 per square 

Thennochemical systems laboratory.. (7200 
sgmre feet at $17.00 per square foot).  .. 

ThenluzL control f ac i l i t y .  . (10,000 square 
feet at $35.00 per square foot) .......... 

A t t i  tude control f ac i l i t y .  . (3600 square 

fo13t) ..................................... ll6,OOo 

124,000 

350,000 

112,000 feet a$ $31.00 per square foot) .......... 
D. EQUIR43”F, INS-mON, AND SlTpPoRT SYS-. ........ 3,t;g7,000 

Pr01~~1i;ion and component test ce l l s .  ....... 1,228,000 
CIXW~S and tracking equipment.. . 
Mwhrmieal and electrical. 

Instrumentation................. 215,000 

$35,000 
Thmist stands....... ............ 350,000 

wpport systems.. ............. 628,000 
Con5:ro:L complex.. .......................... 107,000 

Mwhrwrical and e l ec t r i ca l  
Isqport systems. .............. 27,OOO 

In,st:rumentation. ................ 80,000 

Reaction control f ac i l i t y .  ................. 201,000 
C;riwlCzS and tracking equipment.. 5,000 
Thrust stands.. ................. 50,000 
Mtxhrznical and e l ec t r i ca l  

isqpport systems. .............. 131,000 
1nat:rumentation.. ............... 15,000 

Powc?:r systems test f ac i l i t y .  ............... 
,support Syste m s . . . . . . . . . . . . . . .  27,000 

11ist:rumentation.. ............... l7,OOO 

44,000 
Mwhanical and e l ec t r i ca l  

CJ? 9-B8 



Theinrc)chemical systems laboratory .......... 
devices ...................... $120. OOO 

$185. OOO 
Cytical and solar 

Ivkchanical and electrical 
support systems .............. 35. 000 

1:rist.rumentation ................ 30. OOO 

TheimEtl control facility ................... 1.725. OOO 
C!x*axies and tracking equipment . 30. OOO 
Ik:ctranical and electrical 
support systems .............. 220. 000 

3~ieerma.I. vacuum chaniber ......... 1.435. 000 
1:rist;rumentation ................ 40. OOO 

Attd.tude control facility .................. 207, 000 
C!i*anes and tracking equipment .. 5. (300 

support system .............. 52, OOO 
1.nst;rumentation ................ 150. OOO 

Ik:chanical and electrical 

DESIGal PIM> ENGINEERING SERVICES ......................... $660. 000 

Total estimated cost ............... $6,000. -, OOO 

9-B9 



MANNED SPACECm CEXlXR 

FISCAL YEAR 1963 ESliaMATES 

LUNAR LANDING SIMLTIA!PIOM FACIL;Em 

The :?wrpose of this  project i s  to  provide a f a c i l i t y  capable of 
simulatin,3 spacecraft response within lunar gravitational environments. 
The faci:L:ity will be used t o  investigate problem, t o  develop techniques, 
t o  develo:? equipment, and t o  t r a in  crews i n  the following areas: 

(a) Lunar landing. 
(b) Staging mechanics. 
(c)  Lunar launch. 
(d) Flight separation of modules during an 

unplanned mission termfwtion. 
(e)  Spacecraft docking. 
( f )  Transferring crews and cargo from one 

module t o  another. 

The main f a c i l i t y  will consist of a t e s t  chaniber which w i l l  d.10~ 
free  or l;t?thered fl ight within 3 closed volume approximately 400 f'eet long, 
150 f ee t  idtie, and 210 f ee t  high. 
provided each of which will have a servo ccmtrolled ver t ical  tethering 
capabili1;:r. One carriage w t l l  carry l ive  loads up t o  about 75,000 pounds; 
the second w i l l  be limited t o  25,OOO paunds. The servo control ver t ical  
tethering system will support t e s t  vehicles i n  simulation of the Cllffering 
gravitationttl. fields t o  be encountered, and will ac t  as a safety device 
fo r  nomt:Lly free f l i gh t  operations. 
may be fl-own i n  ei ther  a free or a tethered s ta te .  
incorporase the more esseiitial features of' a proposed lunar landing craf t  
(propulsion,, interfaces, v i s ib i l i ty )  which a m  necessary for reali s t i c  
simulation. General hois t ,  transport, and drop t e s t  capabili t ies w i l l  
also be j.nc:Luded. 
building vhh:ich will contdn the equipment t o  operate and control the 
carriages aid t e s t  vehicles e 

Tws independent carriages will be 

A test vehicle w i l l  be provj.ded which 
The vehicle w i l l  

An integral  adjunct t o  the test chamber i s  the control 

A speciimen preparation and maintenance shop w i l l  Ellso be required. 
This building w i l l  provide 15,000 square f ee t  of space with a Clem height 
of 75 few;. An overhead crane with a 75,000 pound l ive load capacity i s  
included. A smal l  administration b u i l a n g  w i l l  provide space for engineer- 
ing persc)11~1el, crew preparation areas, and general office and briefing room 
space. 

CF 9-ci 



In  acltii1;ion t o  the buildings and structures, a paved free f l igh t  test 
area will be required of approximately the same layout as the chamber; 
roads, stree-l;s, and an isolated fueling and purging area w i l l  complete the 
complex 0 

From an operational viewpoint the f a c i l i t y  w i l l  possess a brciad 
capability fo r  the simulation of particular phases of maned space f l i gh t  
and landing operations. For instance, an appropriate representaticin of 
lunar grair.trtti.onal f ie lds  can be attained through servo controlled. 
ver t ical  txtthering systems. 
sidered tlu-ough the use of scaling techniques and analog models for. 
correiaticni with crew participation. 

Lunar atmospheric conditions will be con- 

Lunar .Lrmd.ing problems will be investigated through tethered ciperation 
of ful l  s c ! r i l e  landing vehicles. Thus, developmental programs and c r e w  
training E I I . . ~ ~  be faci l i ta ted.  The effects of lunar gravity on veh3cle 
dynamics w..lj- also be simulated through servo control of the ver t ica l  
tethering device. Scale models and analog representation w i l l  alsci be 
possible. Lunar  s o i l  mechanics w i l l  be simulated t o  the extent permitted 
by the ea r th ' s  atmosphere and gravitational f ie ld .  There w i l l  alsci be a 
free flighl; capability f o r  those lunar landing systems which can best  be 
represented 1)y this technique. 
special CIY:W tethering devices, ejection seats, or other necessary 
appurtenances. 

Safety w i l l  be assured through the use of 

I n  the development of staging mechanics, full scale interface problems 
may be investigated where zero or apgropriate accelerations may be simulated 
by servo c:ont;rolled ver t ica l  tethering of e i ther  of the modules involved. 

Through a representation of applicable gravitational f i e lds  b$ means 
of servo c:ont;ralled ver t ica l  tethering of either or each of the modules 
involved, in-f l ight  separation of modules can be studied. 
particular. importance during an unplanned termination of' a mission. The 
problems t;cr 1)e studied and the subsequent techniques and crew training 
procedures t o  be developed w i l l  include termination of space flight, from 
trajectory injection near the earth t o  any stage of lunar landing. 

This will be of 

Docking maneuver techniques and crew training invo1.ving both tethered 
and free f'l-ight docking will be possible through the servo controU.ed 
ver t ical  tx:tliering of each module involved i n  order t o  provide a relative 
zero gravity situation. 
performed in the mechanical attachment of appropriate interfaces. 

Impact energy may thus be studied and exercises 

The EX!X?~O controlled ver t ica l  tethering device w i l l  be used t a t  
suspend apl)rcpriata modules and equipment so that an analysis of the proble!ms 
associate?.d.th the transfer of crews or  cargo from one module t o  another 
may be investigated and techniques and equipment developed. 

Sketc:hes of the proposed f a c i l i t y  are shown on the following t , h e e  
pages. 

CT 9-c2 
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MANNED S P A C E C R A F T  C E N T E R  
F1SC:AL YEAR 1963 ESTIMATES 

LUNAR LANDING SIMULATION FACILITY 
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The clevelopment and evaluation of sub -systems required fo r  successful. 
lunar lartclirig operations requires a simulation f a c i l i t y  which w i l l  achieve 
realistic: conditions as closely as possible. Only i n  t h i s  way can the 
necessary tc?chniques be developed, equipment perfected, and crews gain 
the necemaq  experience and training t o  insure the probability of a 
successful lunar f l i gh t .  
landing ~uid fl.ight systems such as those relating t o  the directiori control. 
of parachutes, rotating wings, flexible wings, personnel parachutes, and 
load mitj.ga%ion schemes involving impact bags, discrete shock absorbers, 
crushable structures, and braking rockets. These are examples of the sub-. 
systems irliich must be developed, evaluated, and perfected. The fe,cil.ity i s  
also reqiured t o  t r a in  crews i n  the operation of these systems. 

The f a c i l i t y  will be used t o  develop reliable 

The :Lunar landing research f a c i l i t y  under construction a t  the Langley 
Research Center w i l l  be used as a basic research too l  f o r  study of' the 
factors  incident t o  lunar Landing. 
Spacecraft Center w i l l  be devoted exclusively t o  the f ollow-on development; 
and checkou% of system hardware and t o  the conduct of crew trainirtg 
programs 

The f a c i l i t y  proposed f o r  the Manned 

A. LAND I S . C ( ~ ~ S ~ I O N . .  ...................................... --- 
$220,000 

UtiLity connections.. ...................... $80,000 
Power distribution lines..... .............. 100,OOO 
Pavement and parking areas................. 40,000 

C. FACILITY CONSTRUCTION AND MoDIFICA!JZONS. ................ 2,p 600,000 

T e s t  (chamber and tes t  f a c i l i t y  
:j tructure . . (60,000 square feet a t  

Coin t r o l  building. . ( 4000 square feet 

Specimen preparation and maintenance 
Ishop. .(15,0OO square f e e t  at $30.00 

Adknistration building. . (5250 square 
:!%et at  $20.00 per square foot) .  ......... 

$32.00 per square foot). ................. 
at $30.00 per square foot) .  .............. 
*per square foot).  ........................ 450,000 

1,925,000 

120,000 

105,000 
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D . EQUIPMENT. INS-TION, AND SOPPORT SYSTEMS ......... $2.!)3O. OOO 

Cranes ...................................... $416. 000 
Horizontal drive gear and arrestors ......... 124. 000 
Vertical cable driver and arrestors ......... 260. OOO 
Electric equipment and controls ............. 410. 000 
Attitude control ............................ 155. 000 
Data recording and evaluation e q ~ p e n t  ..... 475. 000 
Simulator controls .......................... 485. 000 
Communications equipment .................... ll0. OOO 

Test and checkout equipment ................. 360. 000 
Mobile handling equipment ................... 135. 000 

. '150. 000 E DESIGN AND ENGINEERING SERVICES ......................... . 
Total estimated cost .............. -, $6. !jOO. 000 
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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1963 ESTIMATES 

SITE DEVEIOPMEXC AND UTILITY INSTALLATIONS 

DESCRIpT1:ON :: -- 
This project discusses the need fo r  additional s i te  development and 

basic utj.:li-;y instal la t ions required for construction and operation of 
the faciki t:ies a t  the Manned Spacecraft Center. S i te  development includes 
clearing tmtl. grading, a basic road system, security fencing, docks, ranrps, 
and street-t :Lighting. The u t i l i t y  instal la t ions will include addi1;ions t o  
the e1ectrir:al power system, central  air conditioning system, water supply 
treatment and distribution system, storm drainage system, and sanitary 
sewer syntem. The location of the f a c i l i t i e s  t o  be constructed under this 
project i s  shown i n  the Location Plan f o r  the Manned Spacecraft Center a t  
the begiming of this section. 

JUSTIFICIVMON:: --- 

i n  the munmnt of $4,540,000. 
Manned S:gscecraft Center had not been determined; estimates were prepared 
on the basis of previous experience with s i te  development. Folloving the 
choice OF location, a reappraisal of u t i l i t y  costs has indicated tm 
additioni31 requirement f o r  $7,625,000 which may be ascribed t o  the follow- 
ing factors: 

Funds for t h i s  purpose were provided i n  the f i s c a l  year 1962 budget 
A t  that time, however, the location of the 

Commercial water and sewage systems are not available; 
therefore, water and sewage treatment plants must be 
constructed. 

Subsoil conditions require underground u t i l i t y  systems 
t o  be placed within ducts. 

The s i te  location adjacent t o  Clear Lake provides a 
direct  water access route t o  Galveston Bay. A docking 
f a c i l i t y  i s  necessary t o  permit m a x i m  u t i l i za t ion  of 
this  water route. 

Grading and water table conditions will reqyire 
increased earth movement and erosion control work. 

The f i n a l  layout of f a c i l i t i e s  requires an extension 
of roads and u t i l i t y  runs f o r  the sewer, water, 
e lectr ical ,  gas, heating, and cooling distribution 
~ : y s  tems . 



( f )  Additional s i t e  development and u t i l i t y  instal la t ion 
requirements resul t  from the new f a c i l i t i e s  proposed 
f o r  construction i n  the f i s c a l  year 1963 budget. 

A sunanaq of f a c i l i t y  requirements and significant design parrmeters 

- Si te  drainaRe:: Surface water and storm water will be 
removed from the s i t e  by et system of open ditches and 
underground conduits. Curbed areas and roadways with 
curbs and gutters wi l l  drain through in l e t s  in to  under- 
ground storm sewers. The unimproved areas, paved 
s t reets ,  and parking areas not confined by curbs will 
drain through open surface ditches. 

- Road system: 
to the bullding complex area, and a secondary service 

A primary service system f o r  major access 

system fo r  perimeter and other secondary roads will be 
provided. Primary access t o  the building complex area 
will be a four lane dfvfded highway. The basic s t ree t  
system adjacent t o  and within the major building areas 
ie planned as a four lane arrangement. 

The access road from the barge dock to  the tes t ing 
area is  planned as a s t ree t  of adequate width t o  
ac!commodate the movement of 6331 object forty-feet i n  
tU.ameter by one hundred-feet i n  length. 

!I!kie primary and secondary road systems and the parking 
weas will be designed f o r  flexible bituminous pave- 
ments; the primary roads and the parking areas will also1 
have concrete curbs and gutters. 

- Barge berthing fac i l i t i es :  
af; the Center t o  handle normal cargo barges and t o  

Fac i l i t i es  will be required 

handle a special barge which will carry spacecraft 
components. 
:Lake9 centered on the access road t o  the proJect s i t e .  
Ax1 approach channel w i l l  be dredged t o  t i e  in to  an 
existing barge chmel .  about 7300 f ee t  away. The new 
channel w i l l  be sized t o  accommodate the special barge. 

The barge dock w i l l  be located on Clear 

Potable - water system: This system w t l l  be designed t o  
siipply domestic water needs and water requirements of the 
f i r e  protection s y s t e m .  The water system w i l l  consist 
generally of wel ls ,  pwnps, a storage reservoir, an 
e:Lented tank, a piping distribution system, and 
clllorination equipment. The piping system w i l l  be 
designed t o  accommodate anticipated future requirements I 

CJ? 9-D2 



Tlie water supply system can then be expanded by the 
addition of new wells, pumps, and other equipment as 
may be required t o  keep pace with the growth of the 
Center 

(e) Stmitary sewage system: An activated sludge system 
?ill be used consisting of underground concrete piping 
properly sized and sloped. 
that; gravity f low will be used throughout the system. 
However, the f inal  arrangement of buildings and under- 
ground f a c i l i t i e s  m y  resul t  i n  a requirement; f o r  a 
sewage l i f t  station. 

It is presently anticipated 

( f )  E:Lectrical - system: A Houston L i g h t  and Power Company 
138 Kv transmission l ine  connecting two of their 
generating stations bordering the west edge of the si te 
w i l l  be tapped with appropriate switching i n  the primary 
unit; substation t o  provide a reliable power source. 

The primary u n i t  substation w i l l  contain two 138 Kv t o  
1:j. 8 Kv, 1~,000/20,000/25,000 Kva transformers, 
attendant switch gear and provisions f o r  future 
additional transformers . 
Underground cables i n  concrete -encased non -metallic 
conduit w i l l  distribute power from the primary unit  
substation t o  a 13.8 Kv switching station i n  the central. 
utilities area. 
t o  provide fo r  future expansion. 

The conduit system will be constructed 

The 13.8 Kv switching station w i l l  consist of a double- 
ended 15 Kv a i r  c i rcu i t  breaker metal-clad u n i t ,  w i t h  a 
t i e  breaker. 

(g) Central heating and cooling plant: This plant w i l l  be 
&signed t o  supply i n  an economical and eff ic ient  mannei: 
the principal requirements for  comf'ort heating, cooling, 
aJ2d humidity control. Certain special f a c i l i t i e s  may 
require separate heating and cooling systems not con- 
nected with the central plant. 

T!%e plant w i l l  be designed t o  take care of present require- 
msnts and wi l l  include suitable stand-by equipment t o  dtlow 
f o r  normal maintenance and outage without interruption of 
service. The capacity of the plant can be increased i n  the 
future by the incremental addition of heating and cooling 
units as required. 
allow the future units t o  be installed with a minimum of 
equipment down time. 

Suitable provisions wi l l  be made t o  



Several types of heating and cooling systems have been 
studied t o  determine the most economical arrangement. 
The recommended system consists basically of a 
centrifugal coqression refrigeration system with the 
necessary heat exchangers and accessories fo r  providing 
dhilled water, and a steam generation system fo r  
supplying heat t o  the buildings and motive steam t o  
the turbines. It i s  anticipated that the boilers will be 
ga,s,-f ired, water tube, package steam generating units 
u t i l i z ing  a stand-by fue l  o i l  system f o r  emergency 
f i r ing.  
Fuels study presently being made. 

This selection is subject t o  the results of a 

Fuel - system: For the purposes of master planning and 
preliminary design studies, natural  gas has been 
assumed t o  be the primary fue l  fo r  the Center. Studies 
are proceeding on this basis because of the avai labi l i ty  
and r e l i ab i l i t y  of natural gas i n  the Clear Lake area. 
However, studies are also being made t o  analyze alterna4;e 
f u e l  sources. 

- Site service buildings: 
f i r e  station, two gate houses f o r  the control of traffic:, 
tihe sewage treatment building, and other miscellaneous 
buildings. 

This i t e m  covers the central 

Fiscal Y e a r  Fiscal Year 
1962 A253 

A. IAND .ACQUISITION. .................. $l,bO,000g 

B e  SITE DEVEXOPmNT AND UTIWTY 
IN13'I!ALIA!MONS.. .................. 2,740,000 $!j, 515,800 

1Jnd'erground u t i l i t y  
structure... . . . . . . .  

S i te  preparation....o 
:Roads and streets. . . .  
'Vehicle parking.. .... 
:Docks and waterways.. 
Landscaping .......... 
:Electrical distri- 

bution............. 
Street  and area 

Communication and 
l ighting ........... 
f i r e  alarm conduit 
installation.. . .  ... 

13as distribution.. ... 
Sewage treatment and 

piping.. ........... 

$465,000 
280,000 
340,000 
460, 000 

185,000 
--c 

545,000 

--- 

100,000 
30, OOo 

85,000 

$796,500 
475,400 
580,600 
:348,000 
222,400 
315 , 000 

1,141,500 

200,000 

159,300 
50, 000 

.146,300 



Fiscal Y e a r  :I?iscal Yea;? 
1962 1963 

'Water treatment and 
disCribution, ....... $250,000 $430,600 

Distribution piping 
f o r  heating and ........... 650,200 C 0 0 . 1 . i n g . .  --3 

C. FACILITY CONSTMJCI?ON AND 
MODIFICATIONS.. .................. $300,200 

Water treatment 
building. (216 
square feet a t  
$25.50 per square 
foot). .............. 

Sewage treatment 
building. . ( 216 
square feet at 
$,25.50 per square 
foot). .............. 

Ssmge treatment 
se t t l ing  tanks.. .... 

Central heating and 
cooling plant 
(:21,OOO square feet 
at $40 per square 
foot). .............. 

Birs station.. (52OO 
square feet at 
$:21.50 per square 
fQOt) ............... 

(Xats houses; two each 
( rm square f e a t  at  
$.15 per square foot) 

D, EQUII?;!4ElmT, INSTRUMENTATION, AND 
~ P 0 : R T  SYSTEMS.* . . . . . . . . . . . . . . . .  660 , OOO 

33~i.lers, feed pumps, 

T?,ater chil l ing eqyip - and accessories. .... 260,000 
m m t . . .  ............. 400,00O 

--- 
e-- 

641, OOO 

$759, oo(:J 



Fiscal  Year 
1962 

E. DIESIGN AND ENGPYEERING SERVICES. . . . $839,#d 

Total estimated cost.. . . . . . . . $zsk>,OOO 

F:i.scal Y e a r  
1963 

1/Proposod for  acquisition using emergency construction authorizat,,ion 
procedtrrea and funan@: by transfer from the Research and Development 
appropr:iaition. 

~Includf!13 a t o t a l  of $1,614,200 f o r  Corps of Engineers services Jn 
connec1;:ion with the design and construction supervisian of the ent i re  
Center ::"or the f iscal  y e a r s  1962 and 1963 not contemplated i n  the 
origintil budget submission f o r  the Center; the balance of the ktnding 
requesttsd i s  required f o r  the normal design and engineering seniTces fo r  
the i t c t i n s  that comprise this project. 



NATIONAL AERONAUTICS AND SPACE ADMrNISTRATION 

FISCAL YEAR 1963 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1963 PROGRAM 

MARSHALL SPACE F'LIGHT CENTER 

Page 
No. - 

CFlO -A2 

CFlO -A3 

CF10-B1 

CFlO - C 1  

CFlO -D1 

CFlO - E l  

CFlO -F1 

CF10-G1 

CF10-HI- 

CFlO - I1 

CFlO - J1 
CFlO - K l  

CFlO -L1 

CFlO -MI- 

Location plan 

Addition t o  computation division building ....... 
Components test  f a c i l i t y  ........................ 
Components and subassembly acceptance building.. 

Engineering and administration building ......... 
Expansion of instrumentation systems i n  

West Area..................................... 

F-1 engine t e s t  stand........................... 

Qdraulic t e s t  f a c i l i t y  ......................... 
Low ,temperature f a c i l i t y  ........................ 
Modification of West side of s t a t i c  t e s t  stand.. 

Engineering building. ........................... 
Instrument laboratory ........................... 
Support f a c i l i t i e s  i n  West Area... . . . . . . . . . . . . . .  

Ut i l i ty  installations. . . .  ....................... 
Total..................... 

$~,255,000 

)+, ooo,oo~:) 

9 50,001:) 

,?, 500,001:) 

+, 000,000 

+ , 500, oat:) 

340,003 

575,009 

t2,000, 000 

1,030,000 

2 , 000,000 

7,800,ooo 

2,517,000 .- 

$3 3 J 437 J ooO 

CFlO -A1 
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MARSHALL SPACE n I G H T  CENTER 

FISCAL YEAR 1963 ESTIMATES 

ADDITION TO COMPUTATION DIVISION BUILDING 

DESC?II€rJ’ION : --- 
Tktm project discusses the need fo r  an addition of approximately 

34,700 square feet t o  the computation building. 
story k u n g s  w i l l  each be extended 120 f ee t  west with an overhead en- 
closed corridor between the  w i n g s .  
with the existing struct;ure with respect t o  architecture, m t e r i s l ,  power> 
heating, and a i r  conditioning. 
concret,ct,, and masonry blocks, 
first f‘:,oorsb of the additions t o  wings A and B, and f o r  the second f loor  
of the adclitdon t o  wing C. 
substat;:.on, new air conditioning equipment complete with precise humidity 
and tenq~ei~ature controls, a new freight elevator, and a new parking area 
west of‘ the building addition for  150 cars. 
shown cln tihe following page, 

The three existing two- 

The new construction w i l l  be compatibk 

The type of construction w i l l  be steel ,  
Elevated f loors  w i l l  be required for the 

The project includes a new outdoor u n i t -  

Drawings of addition are  

Tktc! proposed addition i s  required t o  provide space f o r  computer 
equipment and f o r  additional personnel required i n  the Advanced Saturn 
program Specific requirements f o r  each wing follow: 

--- A v i r g :  Space i s  required fo r  additional vibrational, telemetry, 
optical., data translation, and plott ing equipment. Present data 
setlix:tion equipment; was designed t o  support the Jupiter and Pershing 
programs and has been modified t o  the l imit  of i t s  capability i n  
supportLng the Saturn C - 1  program. 
acleyuately modified further t o  support the more Advanced Saturn 
programs. 
needed t o  handle an increased workload. With t h i s  addition, tne 
&.I-shal.1 Center w i l l  maintain capability t o  reduce a l l  Saturn data, 

?“he equipme3-b cannot be 

Working space is  also fo r  the additional ma”;hematicians 

--- B win&: Space i n  t h i s  w i n g  is  required fo r  an additional large 
s ize  d ig i t a l  computoerQ Presently there are  two major sc ien t i f ic  
dig:it;al. computer systems housed i n  t h i s  wing. I t  w a s  necessary t o  
teri.v)rarily move another computer, used basica1l.y f o r  management 
operations, t o  a converted warehouse when the second major cornpu%er 
wc.:i added i n  1960. 
not; permitted f u l l y  satisfactory operations. It i s  pbnned t o  
re:.ocate the warehouse computer in to  the 3 wing addition. 

Environmen%al conditions i n  the warehouse have 
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---. AnnlTION . .--- T O  COMPUTATION DiVlSlON BUlLDlNG 

EXtSTlNG COMPUTATlm 
\DIVISION BUILDING 

'A' WING 

WEST ELEVATION SITE PLAN 

ii - j =  'B'WING 

f IRST FLOOR 

'C' WING 

PERSPECTIVE 
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-- C wing: 
suppwting f a c i l i t i e s  for  a three axis flight simulator; a room 
fo r  FatChing problem boards; space fo r  approximately 180 additional 
amplifiers; equipment necessary t o  couple d ig i t a l  computers i n  
B w i n g  with an analog computer i n  t h i s  wing ( t h i s  system w i l l  
provide precise r e a l  time data i n  d ig i t a l  form); a dmk room f o r  
novel. simulating equipment; computer training f ac i l i t i e s ;  and 
space for  additional specialized and support personnel. The 
compJ.ex3.ty of the Advanced Saturn program requires tha t  more 
calctilations and measurements be made; the additional equipmeint 
and f’acil i t ies l i s t e d  above a r e  required f o r  the increased work- 
load in the analog computer f ie ld .  

Wre space i s  required i n  t h i s  wing t o  provide addit:Lonal 

COST ESTI:l~!E --- : 

--- A. LAM> f~C~~UISITION.................o.~o.~..o.ooo.oo...~.~. 

B. SITE IlE3IELOPMENT AND UTILITY INSTALLATIONS.. ............ $ 110,000 

Si te  cievelopment ........................... $20, 000 

P~::simg fac i l i t i e s .  ......................... 50, ooo 
Ut:ili-ty installation...., ................... 40,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS.. ................ 1,041,000 

Bui.l.ding addition (34,700 square f ee t  at  
$30.00 per square foot.) 0 0 1,041,000 

Design s e ~ i c e s . . . . . . . . . . o . ~ . . ~ ~ ~ . . . , D . ~ . . . ~  70,000 
Engineering services........................ 34,000 -, 

Total estimated cost. ......... 
-I $1,255,000 



MARSHALL SPACE F'LIGHT CENTER 

FISCAL YEAR 1963 ESTIMATES 

COMPONENTS TEST FACILITY 

DESCRIPTIO!Y: -- 
A new components test facility is required for the testing of vehicle 

and proputsion system components. 
facilities which are becoming inadequate due to the physical limitations of" 
the test ce1:Ls and to the inadequate quantities of propellants that; can be 
handled in the test cells. 
fications t o  the existing components test laboratory, two new test stands, 
a cable ti~rzn:;mission tunne:l, a control and operations center, an instru- 
mentation ,system, and a test control system. 

The new facility will supplement; existing 

The major items in this project include; modi- 

Draw:Lng;; of the significant features of the project are shown on the 
next two pages. A more detailed description of the proJect follown below: 

{ a) --- lvlodifications to the existing components test laboratory:: 
;V.oZodiPications to and an. extension of the existing structure ~ r e  
necessary to accommodate the installation of approximate:l-y 
500 additional channels of instrumentation, cable terminrt- 
tion columns, patch panels, and signal conditioning equipment. 
'The modifications will include the removal of a l l  mechanical 
sypport functions to the new control and operations center; 
erection of concrete block partitions; installation of 
zei1:ings with integral fluorescent lighting; expansion 
3f the existing mechanical equipment room to provide 
air conditioning to all new areas; the construction of 
B. 3,:3OO square foot addition on the south side of the 
building to accommodate the terminal room, cable patching 
mea,, and instrument preparation area. Offices for 
engineers and a data reviewing area will also be provided. 
'The addition will be constructed of reinforced (blast- 
resistant) concrete. A new 11,250 square foot support 
bluilding will be constructed to house the relocated 
miechanical support functions. 

(b) .- Instmentation system: The instrumentation system will 
be located in a modified area of the existing components 
test laboratory. 
maximum utilization of the recording channels to support 
the two new test stands and to supplement the instmen- 
tation presently supporting the test cells in the existing 
components test laboratory. For high-density testing in 

The system will be designed to permit 

c:l? 10 B-1 
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COMPONENTS TEST F A C l W  
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the two new t e s t  stands, the instrumentation i n  the 
present recording center w i l l  be augmented. The present 
recording center has a permanently ins ta l led  capacity 
of qpproximately 300 channels. The added instrumentation 
w i l l  provjde an additional 500 channels. 

(c)  Cablls --- transmission tunnel: A reinforced concrete tunnel 
w i l l  be constructed from the existing components test 
laboratoqy t o  the area of the propellant shop support 
building, approximately 500 l inear  fee t .  A complete 
t ray system t o  support instrumentation cables w i l l  be 
provided. 

(d) Control --I and operations center: The control and operations 
center w i l l  be an addition t o  and Integrated w i t h  the existing - 
propellant shop support building. 
two-story, above-grade structure, with suff ic ient  space 
belaw grade t o  accommodate cable distribution, termination, 
patching, and signal conditioning equipment. The area 
required in this addition will be approximately 18,000 
square f ee t .  
space fo r  the functions of control and observation, 
mechBniCa1 preparaticn, engineers' offices, building 
equipment, Taisitor observation, and rest rooms. The 
building * w i l l  be constructed of reinforced (b las t -  
res is tant)  concrete, and will be air conditioned and 
humidity controlled, where required, t o  provide pro- 
tection f o r  instnunentation. The existing propellant 
shop support building will be modified t o  accommodate 
additional mechanical support f o r  existing and added test 
positions. Modifications w i l l  mainly consist of the 
insta,l.lation of equipment and associated u t i l i t i e s .  

Theaddition w i l l  be a 

Two floors above grade leve l  will provide 

(e) ---- Test stands: !The new complex will include two, multi- 
purpclse dual t e s t  positions. The dual t e s t  positions 
are  t o  be u t i l i zed  f o r  development and t e s t  of engine 
and vsbicle components, subsystems, and assemblies; 
and for the  checkout and evaluation of a simulated 
closed-loop engine control system. 
turbcpumps, gas generators, heat exchangers, valves, 
flow-ccntrollers, pressurization systems, and venting 
and turbine exhaust system w i l l  be tested i n  these 
positions -, The safety distance t o  other f a c i l i t i e s  
planmd. f o r  the dual t e s t  positions w i l l  allow t he  use 
of las@:e amounts of l iquid hydrogen. 
mands,t,ory requirement i n  the components t e s t  f a c i l i t y  
area. 
a l low f o r  the quick conversion of the positions 
f o r  hot, o r  cold tes t ing  of smaller engine 

Components such a8 

This is a 

The f l e x i b i l i t y  of the proposed design w i l l .  



sjFst,erns. 
ccnistmcted of heavy, reinforced concrete. Each posit ion 
W i U  include fue l  and oxidizer tankage f o r  test  runs 
ami  storage, a small space f o r  calibration and instru- 
mmtation equipment , instrumentation cable duct banks 
t c )  the control building, a high-pressure gas system, 
a. Pirefighting system, and ora l  and aural warning 
sy::t,ema. Each tes t  position w i l l  have a s m a l l  slab- 
cm- grade concrete-block service building t o  house 
nicbcktanical and e l ec t r i ca l  equipment and a small. tes t  
preparation areaa 
st,artds w i l l  include an integral  road system with 
a.clecpa.te area lighting. 

The stands w i l l  be single s tory structures, 

S i t e  improvements about the tes t  

(f') Cc)nt,rol system: Control systems w i l l  be provided t o  
--I- 

support the  multi-puppose tes t  positions and t h e i r  
si tpxrt , ing faciLit.ies 
irtol.ude cable systems, communication systems, control 
ccmioles, racks, patch panels, metering equipment, 
closed-loop video systems , engineering equipment, 
ghot,ographic equipment, optical  observation aids, 
a n d  remotely controlled electro-mechanical items . 
bktxj mum emhas La w i l l  be placed on f lexibi l i ty ,  
nta-Entainability and safety. 

The items t o  be provided 

JUSTIFICATI OM: 

The fa.cb:il.ities proposed i n  t h i s  project are required f o r  extensive. 
and comprel-,emaive t e s t  programs on the components, both as individual 
units and E S  gar-ts of systemsj of advanced space vehicles. 
w i l l  be used t,o isolate mdfknctions of components from captive and 
f l i gh t  s y s t m  t e a t  data, ancl fo r  systems tests of manufacturers' components. 

The f a c l l i t i e s  

The capac:i.t;y of the existing components test  f a c i l i t y  is suitalile 
for  components and subassemblies of the s ize  used i n  the Saturn C-1 
stages and +;he H-1 engines. 
t ha t  w i l l  be used i n  the Advanced Saturn stages and i n  the F-1 engines 
are beyond 1;he capacity of the existing cel ls .  The added t i m e  required 
t o  set-up md dismantle these large components establishes the requjre- 
ment f o r  f c u r  test  positions, 
l iqu id  hy-drogen i n  the components test program dictates  the requirement 
f o r  distance separation of the two dual position stands. 
tells i n  the existing components t e s t  f a c i l i t y  are too small and 
too closely grouped t o  safely handle these advanced programs. 

The new components and subassemblies 

The proposed use of large amounts of 

The test  

Because: of the urgent need f o r  t h i s  f ac i l i t y ,  funds for  advanced 
design services have been allocated from the 1962 appropriation. 
Additional f i s c a l  y e w  1962 funds are proposed t o  be reprogrammed t c r  
permit consI;:ruct,ion t o  be in i t i a t ed  promptly; emergency construction 



authorization procedures will be used for this purpose. The cost 
estimate that follaws indicates the required funding distribution 
between the fiscal year 1962 and 1963. 

COST ESTIMATE : --- Fiscal Year Fisca:L Year 
1963 

-,- 
1962 

B. SITE DEVELOPMENT AND 
UTILITY INSTALUVIONS. ......... $50,000 

Site preparation.. . $20,000 $85,ooo 
Utility connections.. 30,000 185 , OOo 

C. FACILITY CONSTRUCTION AND 
MODIFICATIONS.. ................ 450,000 

0-0  Test positions. ...... 
Control center. . 
(18,000 square feet 
at $27.77 per square 
foot) e . . * 0 a . 0 . . . 0 00-  

Tunnel and duct bank. --- 
Ex is t ing, building 
modifications: 
Building addition.. 

(3,300 square feet 
at $33.00 per square 
foot) ............ 109,000 

Building alter- 
ation. .(8,700 
square feet at 
$16.22 per square 
fbo-t). ........... 141,000 

Support building.. 
(11,250 square feet 
at $17.77 per square 
foot) a e b * 0 e . .  0 . . 0 0 0 200,000 

Test stand support 
building. . (Two; each 
750 square feet at 
$20.00 per square 
foot). . e . .  * 0 0 0 e .  

D. EQUIPMENT, INSTRUMENTMION, AND 
SUPPORT SYSTEMS.. .............. 1,475,000 

420,000 

500, ooo 
122,000 

--- 

-e- 

30,000 

$270, ooo 

1,07';2,000 

2,6518,000 

Propellant systems... --- 50,000 

C:F 10-B6 



E. 

Control consoles ..... $25,000 
Petching equipment... 50,000 
Ins ta l la t ion  and 

checkout equipment. 70,000 
Calibration equipment --- 

processing equipment 676,000 

merit.......... ..... --- 
ment.. ............. 59,000 

Digital  recording and 

Tape recording equip- 

Ccnditioning equip- 

Graphic recordirq 
equipment .......... 340,000 

Trammission system. . --- 
Ccat4rol equipment. ... ..-- 

equipment .......... 23O,OOO 

Distribution wiring.. 25,000 
Oscillograph recording 

DESIGJV PLND ENGINEXRING 
SEIinrXC~s....................... 

Total estimated cost...., 

Fiscal  Year Fiscal Year 
1953 

-I- 

1962 

--- 
$163 ,OOO 

300,OOO 
200,000 

676 ooo 
79,000 

335,000 

$4 9 000 9 000 

- 1/ Includt?s $500,000 already allocated fo r  advanced design services. 

- 2/ Propowd f o r  allocation using emergency construction a&horizai;ion 
procedures. 



MAR- SPACE FLIGH!C CENTER 

FISCAL YEAR 1963 ESTIMATES 

- C ! O M p o ” T s  AND SUBASSEMBLY ACCEPTANCE BUILDING 

This project proposes the construction of a hangar type building 
of approxinmhely 30,OOO square f ee t .  
the high bay w i l l  be approximately 100 f e e t  wide; 
the north and.  south sides wi l l  be 25 f e e t  wide. 
w i l l  be air-c:onditioned since they wi l l  house special  labs and equlpment; 
the hangar will be equipped with ventilators and exhaust; fans. 
i s  require6. throughout. Construction w i l l  be s t ruc tura l  steel framework 
w i t h  corru.gat,ed cement asbestos siding. 
reinforced. ocmrete t o  withstand a wheel load of 20,000 pounds per wheel. 
The l o w  ba.y f loor  will be of concrete w i t h  no special  load requirenlents. 
Hangar heigh-t; of 4-0 f e e t  (c lear)  and centered rollup doors 35 feet wide 
and 36 feet; high will be provided. 
serve the en t i re  high bay area. 
equipment i s  currently available. 

The building w i l l  be 200 feet, long; 
and the low bays on 

The l o w  bay additlons 

Heating 

Floor of the high bay will be 

Two cranes of 10 ton capacity t ( i i l l  

The majority of the required tes t lng  

A sketatr of the proposed building is  shown on the next page. S i t e  
preparaticn k d l l  include f i l l i n g  i n  a l o w  area and rerowting steam pip- 
ing. 
area t o  th.e fabrication f a c i l i t i e s .  

The si te i s  ideal ly  located on a d i rec t  route from the receiving 

The a.c:ce!ptance building i s  required t o  provide suitable f a c i l i t i e s  
i n  which to perform receiving inspection, including non-destructiwh test - 
ing, on sv.c:h large cuuibersome Saturn items as 26 feet diameter bulkheads, 
m i l l  sheet,t;,, and tubes. 
labs are cIj.3. f i l t r a t i o n ,  metrology, gage calibration, and repair .  The 
building kd.:LI. a l so  provide capacity f o r  conducting receivlng inspection 
on major syst;em items, such as Saturn engines, and Saturn tanks, ir tner  
stage fairings,  and barrel sections. I n  addition, it ~3.11 provide space 
for consoU.dating the inspection of smaller items resul t ing i n  the be t te r  
u t i l i za t ion  of personnel and equipment. 
work on h&o-dmre items i s  essent ia l  t o  an effective quali ty control. pro- 
Eva* 

Typical operations t o  be p e r f o m d  i n  the small 

Adequate f a c i l i t i e s  f o r  irrspectiori 

A. LAM) A.C!QZTJCSITION ........................................ --- 

ai’ lo -c 1 



MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1963 ESTIMATES 

CCMPON ENTS AND SUB ASS EM BLY ACCEPTANCE B U I L DI NG 

SECTION A-A 
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B. SITE IBV'EWPMEIJT AND UTILITY II?SW!I'IONS. . . . . . ".. . . . . . . $92,000 

SiIx  ]?reparation and paving ............. 
UtfLLi-ty connections.. . . . . . . . . . . . . . . . . . . . $42,000 

50,000 

C. FACIIXTY CONSTRUCmON AND ~D~CATZONS.....r.....r........ 750,000 

D. EQUI1)IJIEIIJT, INSTRUMENTATION, AND suppoEiT SYSTEMS. . . e . . . . . . . 30,000 

X - i x y  equipment .................. i...... 30,000 

E. DESI(B1 1wI) E N G I " G  SERVICES.. . . . . . . . . . . . . . . . . * .  . . . . . -. 78,000 

Total estimated cost.. . . . . . . . . . . . -. $950,000 



MARSBAU SPACE FLIGBP CENTER 

FISCAL YEAR 1963 ES!I?IMMBS 

ENGINEEKl"EE AND ADMINISTRATION BUILDING 

DESCRIFTIC,p!:: 

It f ~ ,  proposed t o  construct a five story off ice  building adjacent 
to the cen1;perl laboratory and off ice  building. The structure will be 
247.5 feet, long by 85.5 f e e t  wide and w i l l  provide a gross floor m a  
of 105,8oCl scpare fee t .  
curtain waI.1~; and built-up roofing. 
The projeck ~~2.60 includes s i t e  preparation, u t i l i t y  connections, and a 
400 vehic1.e garking area. 
space f o r  abc)ut8 850 personnel. 
f ollaring page ,, 

Construction will be of steel frame with metal 
The building will be air conditioned. 

The proposed addition w i l l  provide worldng 
A sketch of the building is shown on the 

Thfs hui.lding i s  required t o  provide the Marshall Center w i t h  the 
addi.tional. off ice  space needed t o  support the planned increase i n  - Dersonnel c:m!ated by the acceleration of the Manned Lunar Program. The 
program ~31.1 regpire an increasing amount of research, development, and 
production. work t o  be contracted t o  private industry which will i n  turn 
necessitate em increased support i n  the management, procurewnt, a d  
administre.%is= areas 

To prc)vS.de f o r  the e f f i c i en t  management of the space programs 
assigned to tihe Center, it is essent ia l  that the associated personnel be 
centrally I.ocxtted and i n  close proximity. 
in personnel f o r  the period beginning July 1, 1961 and extending through 
the fiscal .  ye!w 1963 i s  1,430. Other f a c i l i t i e s  being requested or under 
construction w i l l  provide f o r  a l l  but approximately 850 of this increase. 
The propoEed engineering and admfnistration building should be available 
f o r  occupmcy by the end of the calendetr year 1963. 

COST ESTtBWE: --I : 

The t o t a l  scheduled increase 

--- A, IAND A X ! Q Z l ~ S I ~ O N O . . . 0 . . . . . . 0 0 . 0 . . . 0 . . 0 . . . . . . . . . . . . . . . .  

Bo SITE IEVEIOPMEZ" AND UTILITY I N S T A U T I O N S . .  .......... $284, OOO 

site preparation.. ........................ $50,000 
~ t i ~ t y  connections. ...................... 140,000 
Parking f a c i l i t i e s  ........................ 94,000 

http://prc)vS.de
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C. FACILITY CONSTRUCTION AND MODIFICATXONS. ............... $2,010,000 

Building. . (105,800 square feet at 
$I~~.oo per square foot). ............... $2,010,000 

--- D, EQUIPMENT, IXS-TION, AND mwpoRT SYSTEMS ........ 
E. DESIGN .AND EXGINEERING SERVICES.. . . . . . . . . . . . . . . . . . . . . . .  206,000 

Total estimated cost............. $2- 2 00 000 



MARSHAU SPACE FLIGHT (=ENTER 

FISCAL YEAR 1963 ESTIMATES 

EXPANSION OF INSTRUMEXCATION SYSTEMS I N  WEST AREA 

DESCRIFTICN: -- 

This proJect discusses the need f o r  an expansion of the instrumen- 
ta t ion  syr8tems i n  the West, area f o r  support of the second Saturn s t a t i c  
test faciI.it,y currently under construction. The project includes the 
design, pocurement, fabrication, and ins ta l la t ion  of instrumentation 
and contrcd equipment as follows: 

- Tape units: Five tape uni ts  w i l l  be required consisting 
of analog magnetic tape recording and reproducing systems 
Pclr recording vibration measurements o r  other high- 
frequency data. 
w i l l  consist of two bays per tape recorder unit .  

The uni ts  w i l l  be transistorized and 

I- Oscillograph units: Six uni ts  are required f o r  recording 
galvanometer-type oscillogmpha f o r  acquiring dynamic 
medium-frequency data. 
bays and will include two oscillographs, signal con- 
dit ioning equipment, attenuators, impedance matching net-  
wclrks, selector switches or  patches, and intercom stat ions.  

Each un i t  w i l l  consist of three 

Graphic - recorder unit:  This uni t  W i l l  consist  of six-inc'h, 
d e c t r o n i c  s t r ipchart ,  null-balance-type recorders. The 
recorders will be used f o r  acquiring s t a t i c  or  quasi-static 
&,ta f o r  indicahing c r i t i c a l  parameters. 
ccss i s t  of five bays. 
will be balancing and range potentiometers, car r ie r  
osci l la tors ,  demodulatiors, twenty-four 6-inch s t r ipchart  
recorders, and intercom stat ions 

The uni t  will 
Included i n  this  five-bay group 

c D i g i t a l  systems: 
systems of the tzansistorized type will be u t i l i zed  i n  

Analog-toaigi ta l  data acquisition 

th.e acquisition of s t a t i c  and quasi-static data. 
of approximately 10 by 22 feet will be required by each 
basic digital system. Each system w i l l  consist of d.c. 
amplifiers, transistorized switches, patchboards, analog- 
tcl-digital converter, buffer storage register, time 
accumulator, system clock osci l la tor ,  control counter, bar 
graph display, buffer and shift register, tape control, 
t age  transports and tabulators e 

An area 

CF 1 0 - E l  
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- :&cia1 instrumentation and equipment: 
inc:lu.des tJm~.~s% and special  recorder groups, instru-  

This item 

nuxita,tfon control. console, ~ 5 s u a . l  redline monitors, 
osc:l.l,;bogrm processer~, checkout equipment, gal-- 
rionhters,, temperatwe Junction and reference boxes, 
t;hmxs,t measuring sys%em, fire detection and tempera- 
l;iuUe rate of r l a e  systems, l iquid level systems, real 
~f&ie recording system, rough combustion cutoff 
dtX iC.eS,  a d  C O W - G ~ P S  o 

-- (M)bes, -tern&m9, @olbumns, cabbe trays, and receptacle 
boxeei: -I-- 

I@nt i s  necessw t o  provide a ccwrplete system. Incluaed 
1 1 ~ 3 3 ~  are such %%em as i n s t m e n t a t i o n  distribution and 
- ; r tms~ss%on cables 9 ehmel-type tePminal columns w i t h  
inoimntaed terminal blocks, expanded mtal cable trays and 
new% enclosure boxes with instrumentation receptacles, 
a n d  mating fnstmmen-bation plugs or  connectors e 

N o m 1  fntereonneetfng and supporting equfp- 

'1'elev-l --- alon equipment: Apprpoxfmtely nine televlsion 
cam:ms, nine te'Eevisfon mni to r sb  control panels, 
mpbfffers md mountings w2.U be requArede This equip- 
ment w i l l  provide a complete, b s t  i t e m  observation 
system so %hat ea v%sW mems of control w i l l .  be avail- 
able t o  the we83 eds ty  c 0 o ~ m t 0 r o  

Came -Y- pas: 
anvi ~onmenta.1 enc%oswpes, mountings, and lenses are 
utfPfzed f o r  %est ins$asuaentatfon and documentation. 

Vmfabbe -speed motion pfeture cameras, 

S-~ecfal p m r  system: 
pcKr generator system whfch provides mans for  safe 

b I b i s  i t e m  includes the emergency 

The I.acation of" %he work: covered by this project is shown i n  the  
sketch on. %lie precedhg page. 



A second Saturn s t a t i c  tes t  stand, authorized i n  the f i sca l  year 
1961 progr'am and currently under construction, i s  being proposed for con- 
version tc l  prorLde capabili ty f o r  s t a t i c  tes t ing  the Advanced Saturn 
stages. 
eonstjmction. authorization procedures f o r  this purpose. 
of the WeEl; area instrumentation systems described i n  this project i s  
required f'or the  proper operation of t h i s  second stand i n  connectiim with 
-E t s  c onve m i  on t o  the Advanced Saturn capability e 

I t  i s  proposed t o  use f i s c a l  year 1962 funds and emergenc,y 
The expansion 

COST ESTI~~CI'IEE: 

--- A. LAND P , C G ! ~ S I ~ O N .  ......................................... 
--- Be SITE I)E%%~PMEXT AND UTII;tTY INSTALLATIONS.... . . . . . . . . . . . .  

D. EQUXIdTETYT, mSTH[TMEPON, AND suppoRT SYSTEMS.. ......... $3,713,OoO 
Five ?Ape uni t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Six  oscillograph uni ts .  ...................... 
One graphic recorder uni t .  ................... 
Two digital systems ........................... 

n?ectpt&tcle boxes ........................... 
Sfg-na:L conditioning equipment. ............... 
CllT ~4qllEpment. ................................. 
Spel::id. power system. ........................ 

Specirtl f n s t m n t a t i o n  and equipment. ....... 
Cabk:;, terminal columns, cable trays, and 

@~ulaa:ras...*......**.......... ................ 
E, DESIGN ENGINEERING SERVICES. .......................... -, 287,000 

Total estimated cost..  ............... &OOO,000 -, 



MARSWL SPACE FLIGHT CENTER 

FISCAL YEAR 1963 ESTIMATES 

F-1 ENGINE TEST STAND 

DESCRIPTION : -- 
T h i s  project  covers the funds necessary t o  complete the construction 

of a zest :?osftion capable of s t a t i c  test, evaluation, and calibration of' 
a single-imit, F-1 engine i n  the 1.5 million pound thrus t  class. 
year 1962 E'uiids are proposed t o  be allocated f o r  site work, u t i l i t y  
connections, and fo r  the start of construction work on the test s tand .  
Fiscal y e w  .L963 funds w i l l  complete construction of the test stand and 
w i l l  alloia procurement of the flame deflector, a tower elevator, a cable 
terminal :rvoiu, a f i ref ight ing system, complete fue l  and oxidizer :;torage, 
t ransfer  13;ys terns, and engine adaption hardware. The existing control 
center w i l l  'be expanded t o  accommodate additional control, e l ec t r i ca l  
power, and ccmmunication instrumentation and equipment . Other features 
w i l l  incli2d.e a preparation building, a cable tretnsmissbn tunnel, ra high 
pressure ,pas system, industr ia l  power, an observation bunker, control and 
instrumentation equipment,, area lighting, and o ra l  and visual warning 
systems. A sketch of the stand is shown on the following page. 

Fiscal 

JUSTIFICA'PION: 

A s i n g l e  engine s t a t i c  t e s t  stand is an essential adjunct t o  the 
complete stage tes t  stands required f o r  the development of multi-engine 
space vehicle stages. The stand proposed i n  th i s  project is  required by 
the  Marsh311 Center i n  the development of stages f o r  the Advanced :Saturn 
and NOVA vehicles using clusters  of the F-1 engines. 

The single engine stand serves the stage development process by 
proving out or  "trouble-shooting" systems design concepts pr ior  t o  the 
f inal izat ion of the t e a t  version of the stage. 
ac t iv i ty  is not engine development testing, as such, but rather, sub- 
system tes t ing  wherein the engine is only a component. 
a l so  continue throughout the development program when it is  advantageous 
t o  l i m i t  the test  variables or  t o  supplement fu l l  stage tests w i t h  simpler 
and less costly single engine t e s t s .  

This single engine test 

Subsystem tests 

As is  the case w i t h  full stage systems tests, the subsystem tes t ing  
must be dcne i n  close proximity t o  the site of systems design and fabrica- 
tion. This is necessary t o  achieve the day-to-day f l e x i b i l i t y  of hardware 
substitution. as may be determined by the designer from the evaluation of 
previous t e s t s  . 

It ifl proposed t o  i n i t i a t e  construction of t h i s  stand i n  the f i s c a l  year 
1962 by respr*ogramming available funds and by using emergency construction 
authoriza.t,ion procedures . 
required f'uriding dis t r ibut ion between the f i s c a l  years 1962 and 1963. 

The cost estimate that follows indicates the 



MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1963' ESTIMATES 

F-l ENGINE TEST STAND 
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COST ESTUvlATlE : Fiscal Year 
1962 

--- 
A. LAND ,hZQ'LJISITION.................. --- 
B. SITE IJEVELOPMENT AND 

UT1:LITY INSTALLA!TIONS. .......... $475, OOO 

s i te preparation. ..... $200,000 
Ut i l i t y  connections... %?5,OOO 
Relocation of water 

system.............. 50,OOO 

C. FACILITY CONSTRUCTION AND 
MODIFICATIONS................... 700,000 

Test stand foundation. 350,000 
kesi s ~ m i u . . . . . . . . . . . .  --.. 
Preparation building.. 
(11,400 square feet 
at $22.00 per square 
foot). .............. 250,000 

Deflector............. --I 

Otservation bunker.... --- 
Instrument tunnel..... 100,000 

De EQUIPPENT, INSTRUMENTATION, AND 
SUPF'ORT SYSTEMS. 

--- Fc.el system.. ......... 
Li quid oxygen system.. --- 
H i g h .  pressure gas 

system.............. --- 
F i r e  f ighting equipment --- 
RE cording units.. ..... --- 
Oscillographs and 

amplifiers.......... --- 
P a t c h  panels.. ........ --- 
Measuring system. ..... 
Calibration equipment. --- 

equipment.. ......... --- 
Ccmt;rol equipment. .... 

--- 
Cables and terminal --- columns.. ........... 
'I'est, and checkout 

--- 
E. DESIGN AND ENGINEERING SERVICES. 325,000 

-e- 

Fisca:L Y e a r  
1963 

PI- 

--- 

$1,5213,000 

2,705,000 

45,000 
280,000 

400,000 
150,000 
122,000 

170,000 
78,000 
120,000 

300,000 
180,000 

Toted estimated cost .......... $1,500,000&/ $4,500,000 

1/ PropoEed f o r  allocation using emergency constructian authorizat'ion - 
proceduues 

CF 1-3, 



MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1963 E S m T E S  

HYDRAUIJC TEST FACILIm 

DEscRsim0p;I: --- 
This project describes the need for the construction of a 45 Foot 

by 100 foot; concrete block building proriding 3,600 square f e e t  of 
tes t ing area, 480 square f e e t  f o r  hydraulic component cleaning equip- 
ment, and 420 square f e e t  of engineering space. 
contain a hydraulic component test console, launch and vehicle s i m u -  
l a tors ,  and various driving motors and t e s t  set-ups. The component 
cleaning area , w i l l  be used t o  t e s t ,  inspect, and assemble close to l e r -  
ance compcnents which are highly sensit ive t o  contamlnation. Special 
heating, a i r  conditioning, and positive pressure t o  prevent, dust and 
other parti-cles of contamination from entering the area w i l l  be relcpired. 
A sketch cd: the f a c i l i t y  i s  shown on the following page. 

The tes t ing  area wtl l  

The f ' ac i l i ty  is required t o  conduct research and d.evelopment t e s t s  
f o r  the se:Lection, evaluation, rand improvement of hydraulic systems 
and compcrients f o r  future launch and space vehicles. 

The c:rl.tical nature of hydraulic systems used i n  launch and space 
vehicles n&es it imperative tha t  extreme care be exercised in the 
research ELSIC-. development crf these systems. One of the prime problems i s  
that of Iqdraulic contamination. The physical. tolerancies f o r  the va lves  
and r e g u l f t t c m ,  used in the systems are  extremely close and malfunction 
of compora!nt;s ad. systems can be brought about by the slightest, ccintmi- 
nation e 

A t  par;ent,  tests are being performed i n  inadequatie areas such as 
shop areas and stock rooms, none of which are  suitably constructed. or 
conditione:d for the conduct of research and development; on hydraulic 
systems q)ac:e vehicles. Moreover, the varied locations of these 
inadequatxa f a c i l i t i e s  require more manpower and resu l t  i n  the dupl.ication 
of t e s t  Ix?'t.-UpS and equipment. 
be t t e r  ut;f.U.zation of equipment and manpower, and will provide the 
additiondl space and equfpment t o  support an increasing workload. 

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

COST EST1:MATE --- : 
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FISCAL YEAR IS63 ESflMArrS 

HYDRAULIC TEST FAClLlTY 

FLOOR PLAN 



B . SITE IlETIEIXlPMEXT AND UTILI"Y I N S U T I O N S  ................. $23, 000 

Sii;e .c?ork ................................ $12. 000 
Utili1;y connections ...................... 11. 000 

c . FACII~CTII CONSTRUCTION AND MODIFICATIONS .................... 171. 000 

B d i  LCing . . (4. 500  square f e e t  at  $38 . 00 
:per square foot) ....................... 171. 000 

D . EQUII?:~!TC. INSTF#MENTA!TION. AND SUPPORT S Y S " S  ............ 117. O W  

Clem room equipment ..................... 20. 000 
Support system ........................... 30. OOO 
Uitrasonic cleaner ....................... 12. OOo 
Fi.Lterilag stand .......................... 5 .  000 

Vari-drive motor ......................... 15, OOO 
Hydraullc servo test  stand ............... 35, 000 

E . DESIGN AND ENGINEERING SERVICES ............................ am- 

To ta l  estimated cost ................. 19340, . 



MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1963 ESTIMATES 

LOW TEMPERA- FACILITY 

DESCRIPTION:: 

A f a c i l i t y  i s  required i n  which samples of materials used i n  space 
vehicles can be investigated t o  determine how they react when subjected 
t o  temperatures i n  the l iquid hydrogen range (-4239) .  
consist of EL 4,200 square foot 'building with a 15 foot cei l ing and 9 
reverse slope roof t o  reduce the possibi l i ty  of trapping hydrogen m a r  
the ceilings. It will have reinforced concrete walls, special  s p a r k  
proof finished, grounding f a c i l i t i e s ,  special air conditioning t o  provide 
once-through, high volume air flow, and explosion proof e l ec t r i ca l  (equip- 
ment. The buillfing w i l l  be d i e d e d  into t e s t  ce l l s ,  instrumentation 
rooms, chetristry labs, a cryostat room, a compressor room, and an external 
area f o r  cryogenic storage and bot t led gas storage. 
equipment required are  fatigue, impact, and tens i le  strength machinlis; an 
instron testier; a systron counter and recorder; a diatron vacuum 
analyzer; spark proof tools; and recorders. 

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

The major items of 

The explosive hazard posed by the use of l iquid hydrogen requires 
specially designed f a c i l i t i e s .  
may be found on the following page. 

A sketch of the proposed ins ta l la t ion  

JUSTIFICATION: -II 

The Satiurn vehicle program is  designed for the application of 
l iquid hydrogen fueled propulsion systems. 
t h i s  project; i s  required t o  provide an in-house capabili ty f o r  determin- 
ing the e f fec ts  that  extreme low temperatures have upon materials. Only 
limited data on the application of l iquid hydrogen fueled propulsion 
systems i s  currently available. 
necessary f o r  independently evaluating the work of contractors. 

The f a c i l i t y  proposed i n  

An in-house capability i n  this are,% i s  

The f a c i l i t y  w i l l  a l so  be used f o r  tes t ing  materials at, msy h w  
tenrperaturss. !The tes t ing  program w i l l  include: 

(a) !The determination of coefficients of expansion 
and contraction. 

(ti) !me investigation of the fatigue l i f e  of metals. 

(c:) A determinhtion of the tens i le  strength of plast ics ,  
elastomers, metals, and t h e i r  weldments. 

CF LO-H1 
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SECTION A-A 
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(a) An investigation of the impact strength of 
metals and the i r  weldments, plast ics ,  and 
adhesives. 

( e )  

(f) 

Studies of extireme low temperature lub r i -  
cation problems. 

An e-uation of low temperature insulation 
materials 

I:g) An evaluation of the chemical conrpatibility 
of fabrication materials w i t h  cryogenic 
propellants. 

An evaluation of low temperature sealants and 
adhesives ., 

( h )  

(i) The investigation of handling procedures f o r  
cryogenic propellants with respect t o  safety. 

(vj) A quality control analysis of l iquid hydrogen. 

COST ESTIPYCER -I- : 

B. SIlE DI3ELOPMENT AND UllIWTY I N S U T I O N S .  ................ $32,000 

Util.j.ty connections.. ....................... $17,000 
Road.2; and. parking areas. . . . . . . . . . . . . . . . . . . . .  9,200 
S i t e  preparation ............................ 5,800 

C. FACIU’IT C0I”RUCTION .AND MODIFICATIONS. . . . . . . . . . . . . . . . . . . .  181,000 

Builelng. . (4,200 square feet at 
$43 .OO per square foot) .  .................. 181,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTENS............ 313,000 

Special. a i r  handling equipment .............. 50,000 
Safety equipment ............................ 44,000 
Operstional equipment ....................... l29,OOO 

Instrumentation............................... 90,000 

E. DESIGN AND .ENGINEERING SERVICES........... ................. 43 000 -L 

mj ,000 Total Estimated Cost.. . . . . . . . . . . . .  -.- 



MARSAALL SPACE FLIW CENTER 

MODlFICATION OF WEST SIDE OF STATPC TEST S " D  

BESCmmChl: -- 
T 

I t  i s  proposed t o  modify the West Side of the existing Saturn s t a t i c  

Elom f i s c a l  year 1962 advanced design funds have been 

test  s tand  bx the construction, equipping, and instrumentation, of &n 
additional Les t  position with a capability of handling l,5OO,W pounds 
of" thazrst. 
allocated f 'or t h i s  project. 
proposed tcl be allocated f o r  the start of construction including thls 
remom.1 of existing p la t form and foundations, the construction of new 
foundations, extensions t o  u t i l i t i e s ,  extensions t o  the propellant ,and 
high pressure gas systems, and necessary site improvements. m e  mlifi- 
eations wfll- be completed wtth the funds requested f o r  the f i s c a l  ysar 
1963. 
of recorders at the blockhouse, new instrumentation at the t e s t  tower, 
new control consoles, a flame deflector, vehicle support hardware, (and a 
firefighting system. A sketch of the stand is  shown on the next palp. 

Additional f i s c a l  year 1962 funds are 

"%he 1963 work Wpll include changes t o  patch panels, the addition 

A single s t a t i c  %est position i s  currently available on the E a s t  Side 
of the Saturn s t a t i c  t e s t  stand. %!his position provides the capability 
for static tes t ing the @-1 stage of t he  Saturn vehicle. 
static t e s t  stand, authorized i n  the f i s c a l  par 1961 program and cimently 
under construction, i s  being proposed f o r  conversion t o  provide capi3bility 
f o r  static tes t ing  the Advanced Saturn stages. 
single t e s t  position wlth the C-L stage capability. An additional test 
position wftah this capability i s  required t o  meet the accelerated Saturn 
schedule and t o  provide backup capabili ty i n  the event of a catastr2phe 
on the existing t e s t  position. 

A second S&u.rn 

This leaves only the 

Because of the urgent need f o r  this f ac i l i t y ,  funds f o r  advanmd 
design servltes have been allocated from the 1962 appropriation. 
Additional f iscal  year 1962 funds are proposed t o  be reprogrammed t o  
permit construction t o  be in i t i a t ed  promptly; emergency constructioii 
authorization procedures w i l l  be used f o r  th i s  purpose. 
that foblaws indicates the required funding distribution between thfs f i s c a l  
y e a r s  1962 and 1963. 

The cost eatimate 

CF .'LO-I-l 





A. 

Be 

c. 

De 

Sk-r;e prepamtion. e e e .  $55,000 
Dtmo:Ut%on. . . 30,000 
W i l i t y  connections. e YjO,OOO 

Tcwb position. e o  D .  1,OOO,OOO 
B:Li~cl&ouse addition 

i:nC,,OOO s q w e  feet 
at $34.00 per 
r;qime foot) e e o .  132,000 

Acldf-tfon t o  annex 
i;a.,250 e q w e  feet 
at $20.00 pep 
:sqlme foot) .  e a a 145 ,ooO 

P ~ ~ p > e l b n t  and high 

De~Plector and 

Dc!:Plector ins ta l la t ion  

* p r ~ m x ~ r e  gas system. 354,000 

de:Pleetor piping.. 700,000 --- 
Fi re f ight ing system. --* 

W P ~ .  * .  e .  e e o  -.. 65,000 V~t311i~le support W d -  

S:i,gntZ9 cond$t%onfng 
cqyipmnt. e ., e 80,W 

CaLilmation system. a .  40,OOO 
Ptutcln panel distri- 

'3ution wgring, 
tePraJinals, and t m y s  e-- 

Re ce:ptacle transducers 
mil ,junction boxes. 

I i i ~ t r w t ~ n t a t i o n  instal- 
Lation and checkout. 

Transmission system.. 
TJ, :photography, and 

operation re cording 
syste m s . . . . . . . . . . . . .  

--- 
--- --- 

Fiscal Year 
1962 

$235, ooo 

1,277, OOo 

Fisc&.. Year 
1963 

"-- 

$2, om, OOO 

425 ,oQo 
295,000 
75,000 

55,000 

.UO, OOO 
88, OOO 

88, oo0 
rn ::Lo-I-3 



Caasoles, racks, and % 

lsquipment controls. . 
Wtxrning and intercom- 

imudcation systems. . 
Girownd support equip - 

I n e l l t " . . . . . . . . . . . . . . .  

Fiscal Year Fiscal. Year 
1962 19cL 

--- -- E. DESIGN AIYD E3VGINFERING SERVICES. * .  . e $516,0001/ 

!Cl>tcLl estimated cost. .  . . . . . . . . . k,oco.OOo 

YIncludes $:L75,000 already allocated for advanced d e & n  services. 
dProposecL for allocation using emergency construction authorizatica 

procedtunas I 

CF I..O-I -4 



MARSHALL SPACE FWGHT CENTER 

FISCAL YEAR 1963 ESTIMATES 

ENGINEERING BUILDING 

DESCRIPTION: -I 

containing approximately 30,000 square f e e t  of area. 
be of reinforced masonry construction with secondary in te r ior  w a l l  systems 
treated t 2  provide sound and vibration isolat ion from the mechanical. 
equipment necessary t o  the function of the building. 
par t i t ions w i l l  be of the prefabricated metal type f o r  purposes of f l e x i -  
b i l i t y .  Floors w i l l  be corlcz”~f.e, c”--iJ composition t i l e .  l h t e r io r  
walls wil l  be exposed painted masonry. 
shown on the following page. 

It i s  proposed t o  construct a two-story engineering building 
The building w i l l  

A11 other in te r ior  

A drawing of the building :is 

Additiona.1 off ice  space is  required t o  house the engineering emd 
sc ien t i f ic  personnel concerned with operation of the additional test 
f a c i l i t i e s  being prodded i n  support of the Advanced Saturn program. The 
building , w i l l  provide space f o r  approximately 250 people. It i s  contem- 
plated t h a t  a .large portion of these people a11 be contractor per,i;onnel 
assigned t o  component, stage, and engine t e s t  p r o g r m .  

COST ESTIEWJE: 

A. LAND.ACQ~SITION.....o...oa...o.ooooo.aeoo.o.oooooeoooo 

B o  SITE CEVEIj3PMENT AND U’LTUfTac P N S T A L L A T I O N S . o o o o o * o o o o o o  

Grading, fill, and drainage. a e a e o  .. $32,000 
Parking ; a ; P e & . . . . . . O . ~ O B O . . O . . O . . . . . . O .  20,000 

U t i l i t y  connections. .................. l7,OOO 

C. FACILP!PX CQNSTRUmION AND ~D~CA~ONS..r......a.O.... 

Roads and WBLks.. . . . . . . . . . . . . . . . . . . . . .  6,000 

Building. e ( g0,000 square f e e t  a t  
$22.00 per square foot) o.. * .  * .  e 660,000 

D. EQUIPPENT, INSTRUMENTATION, AND suppoRa” S Y S T E 3 E o . e a o o . r  

Office furniture and equipment. ....... lb,O00 
Cafeteria equipment ................... 35,000 

E. DESIGK A N D  ENGINEEmNG S E ~ C E S . . . O . o o o e o o e o . o o o o a o a e o o  

Total estimated costo......r.e.o.e.. 

&50,000 



MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1963 ESTIMATES 

ENGINEERING BUILDING 

-- 
/- - 

/- /- _--  PERSPECTIVE / 

/ E LEVATION 

N 

FLOOR PLAN 
ca Kx) fEET 0 IO 



MARSHALL SPACE FLIGRT CENTER 

FISCAL YEAR 1963 ESTIMATES 

INSTRUMENT LABORATORY 

DESCRIPTI13N : 
-I 

It :is :goposed t o  construct a new instrument laboratory of approx- 
imately :Lk, LOO square feet .  As indicated i n  the drawing on the following 
page, the laboratory w i l l  consist of (1) a single story masonry uni t  with 
a f loor  o f  concrete slab-on-grade and (2) a high-bay m i l l  type bu:i.lding 
with crane ;?its fo r  calibrators and pads for  the storage of c a l i b ~ a t o r  
weights. 
provided as follows: 

The building w i l l  be a i r  conditioned. Work areas w i l l  be 

(a) Acoustics: An area i s  required t o  test, evduate ,  and 
cal:i'b%te high and low level  sound, vibration, and shock 
ins-;runentation; sound measuring and acoustic calibration 
i n s t  mneritation and auxiliary electronic instrumetits and 
equi:?rnenl;. 

(b) Instrument shop: A small precision machine shop, equipped 
t o  pei?form close tolerance machining operations is required. 
Part  o:f the equipment i s  available, but must be supplemented 
with power tools,  work benches, and measuring tools. 

(e )  Instrument design: A small design and engineering group 
is  iz&ired t o  provide back-up fo r  instrument makers . 
(d) General pressure and thrust unit: A n  area w i l l  be provided 
t o  c&huuct pressure and thrust  calibration. 
quired w i l l  consist of an environmental tes t  chamber, instrunlent 
pane:Ls,, I-ecording and indicating instrumentation, a universal. 
load tes t ing machine,, vacuum pumps, and compressed air regulrtting 
facLLi-:ies. 

The equipment re- 

(e)  Load c e l l  and heavy instrument storage: 
stori%g? of heavy precision load ce l l s  is included. 

( f )  Gage storage: 
of 1 1 1 ~ m a n y  different  types of gages required i n  instrument 
work. 

An area f o r  the 

An area w i l l  be provided f o r  %he storage 

(g) Pressure and thrust  precision calibration: This room w i l l  
con1;ctXi high precision reference o r  t ransfer  standards necessary 
t o  Lnsilre the accuracy of those instruments used daily. 
starichrds such as dead weights testers, pressure l)alances, and 
l iqu id  manometers are needed. 

Primary 



MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1963. ESTIMATES 

INSTRUMENT LABORATORY 
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(h) 
sensws: An area Is reauired f o r  the maintenance, r e D a i r ,  

I- Electronic area f o r  propellant flow and 1iqu:id level 
--I” ”a- 

and storage of electronic equipment used i n  the a&urke - 
measuxement of propellant flaw and l iqu id  level .  
such as oscilloscopes, oscillographs, counters, and bridges 
are necessary. 

Instruments 

(i) General flowmeter calibration: A specially designed 
a r e a  is needed fo r  flowmeter calibration, testiiig, c l c a  7 
and repair. 
tanks of 3,000 gaLlon capacity each, and three pail‘s of 
small.er .tanks, d l  equipped with pressure regulating devices, 
piping system, and racks with recording, counting and 
indicating devices. 

The required equipment includes two tntericr-moiinted 

( J )  Ultrasonic f l a w  calibration: An area is required t o  t e& 
and czlibrate gas flow meters, sonic nozzles, p i t o t  tubes, 
fluwrato:rs, and wet -  tes t  meters 

(k) Load c e l l  calibration bay: This area w i l l  hlouse the 
equipzent needed for the precision calibration of heavy 
single a n d  multiple load c e l l  configurations. 
naent required includes one 1,500-pound load c e l l  calibrator, 
one 200,000-pound load c e l l  calibrator, and an assortment of 
calibration masses ( dead weights) and special relBted equip- 
ment, Operational, control, and recording equipment for 
calibration purposes w i l l  be provided i n  an adjoining room. 

The eq.uip- 

JUSTIFICATION: 
-I- 

The i n s t m e n t ,  laboratory is  required fo r  the design, development 
calibration , repair, modification, and evaluation of highly compliex, 
accurate measuring devices used i n  the s t a t i c  tes t  f i r i ng  and cold flow 
tes t ing  clf present and future space boosters and the i r  components. The 
s t a t i c  f i r i ng  tests of the clustered Saturn booster require a m i n i m u m  
of 900 cktamels of information. Each channel requires instnunentation 
pickups &.I; t he  functioning s ta t ion  on the booster. 
mentation is highly speclalized and cannot be obtained commercially. 
Items muEtt be modified and calibrated t o  meet the r ig id  standards of 
the tes t jng procedures. I n  addition, the use of l iquid hydrogen has 
introduced problems i n  measurement tha t  cannot adequately be met with 
existing f a c i l i t i e s .  

Much of the i n s t r u -  

The burden of providing highly specialized test instrumentation is  
currently being accomplished by personnel working i n  tbree different  
buildings t;otaling approxidtely 11,000 square feet e 

laboratcry w i l l  bring these scattered inrterdependent operations together; 
it w i l l  cilso provide the necessary additional space and instrumentation 
for support; of the Advanced Saturn program and fo r  support of the ad- 
ditional. tes t ,  f a c i l i t i e s  being requested fo r  the Marshall Center fo r  that, 
program. 

The proposed new 



COST EEiTIEW: --- 

S i t e !  work.. . . . . . . . . . + . . . . . . . $4,000 
21,000 Utility connections. . . . . . . . 

Building. . .( 14,lOo square Peet at 
$33.70 per square feet). . . . . . . 475,000 

D. EQUIPMENT, INS!CRUMF,NTATION, AND SUPPORT SYSmMS . . . . . 1,1240,000 

Laboratory equipment . . . . . + . . . . . . 540,000 
Laboratory instnpnent&~ion......~....... l5O,OOO 
Standards for temperatures 
pressures, and mass~s................. l70,OOo 

Load ce l l  calibration equipment......... 200,000 
F . l w  meter calibration sysrtem. . . . e 180,000 



SPACE FI;IcGHT CENTER 

FISCAL YEAR 1963 ES~MATES 

SUPPORT FACILITIES IN WEST AREA 

Thi~: project provides fo r  the expansion of support f a c i l i t i e s  
required f01* s t a t i c  tes t ing  the Advanced Saturn vehicle i n  the West 
Area. " k te  scope of work includes: 

€&$I pressure water system: 
system will be increased from its capability of 

The high pressure water 

;%,OOO geiilons per minute t o  220,000 gallons per 
nlrirtute. Modifications will include an increased 
reservoir capacity and a new pumping s ta t ion with 
rwessary pumps, drives, pipe l ines,  valving, and 
E L  c:ontrol system. 

E'uel -I system: The fuel system capacity w i l l  be 
j.nc!reased from 5O,O0O gallons t o  250,OOO gallons. 
l:te!ms required are storage tanks, pumps, valves, 
f'iilters, a f i ref ight ing system, and a t ransfer  
system t o  and from the t e s t  stand. 

I,ic@d oxygen system: The l iquid oxygen system capacity 
iS.1 be increased from 75,000 gallons t o  375,000 gallons. 
1:te:ms required are storage tanks, PWII~S, valves, un- 
3.oe.ding f a c i l i t i e s ,  f i l t e r s ,  and t ransfer  piping t o  t e s t  
stand. 

E[el.ium -I system: A completely new helium pressurizing 
€;as system will be instal led.  
include railroad receiving f a c i l i t i e s ;  a compressor 
c,ta,tion complete with comgressors, valves, filters, 
end. controls; high pressure storage tanks; and 
t ransfer  piping Lo test stand. 

Items required will 

Iauid ni t roGn system: 
hi1 be instal led.  
jacketed storage tanks, t ransfer  pumps, valves, 
f'il.ters and t ransfer  piping t o  the test stand. 

A l i q a d  nitrogen system 
Items required include vacuum 

The location. of the proposed f a c i l i t i e s  i s  shown i n  the drawing on the next 
page. 
water punrgdng s ta t ion.  

Tbls i s  followed by a drawing of the proposed new high pressure 

CF 10-Ll  



MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1963 ESTIMATES 

SUPPORT FACILITIES IN WEST AREA 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1963 ESTIMATES 

SUPPORT FACILITIES IN WEST AREA 
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The decision t o  modify the Sat- s t a t i c  tes t  stand currently ilnder 
constructfm t o  provide capabili ty f o r  s t a t i c  t e s t ing  the Advanced 
S a t u r n  requires significant modifications i n  the capacities of the r3upport 
systems for %ha-t; stand. For example, the high pressure water requi:i:ed f o r  
the %hmsL sf the! 7.5 mfllion pound booster i s  220,000 gallons per minute, 
9x1 l i e u  o f  the :prev-iously designed %O,OOO gallons per minute. 

The bmstet. s i z e  of the Advanced Saturn requires the storage and 
transfer- of large quantit ies of fuel.  
tes t ing have been established as the  sane ffU. rates required at laimch 
t i m e .  To meet L M s  requirement the en t i re  quantity of f u e l  needed f o r  
staat.lc testing must be stored i n  the tes t  area, requiring a storage 
capactby of 250,000 gallons. I n  addition, the pumping capacity and trans- 
fer  syalem nrust be capable of handling a flow of 2,000 gallons per iuinute. 
The original design of f l o w  was f o r  750 gallons per minute. 

The f i l l  rates of f u e l  f o r  s t a t i c  

The booster sine of the Admeed Sat- requires the storage aad 
transfer of large quantities of l iquid oxygen; here again, the f i l l  
rates for  st;a%fe tes t ing  we the same as f o r  launch. 
requirement f o r  liquid oxygen a t  the t e s t  site, the storage of 
arpproximte1.y 375,00!2 galliins w % l l  be required. In  ada t ion ,  the pilmping 
capacity and S;rms;fer system must be able t o  handle flows of 10,OOO 
gallons per ndnute. The! csrfgiml design was f o r  2,000 gallons per minute. 
The t e s l h g ,  cf  the Advanced Saturn will a lso  require a helium system f o r  
pressurizaticn of %he f u e l  and l iquid oxygen systems. 
bo t t les  &JI- be cooled by the use of l iquid nitrogen. 

To meet th i s  

The helium storage 

C, FACILPYY CONSmmXOM hwD MODEFICATIONS. e O . . . . . o . . .  

CF 10-L4 



Ins-taLLa-bion of low pressure gaseous 
heliium storage vessels.. ................ $l5O,Oa, 

Hidl pressure helium storage vessels.. .... g00,OOO 
LSqiifd nitrogen storage t a n k s . . . . . b . . . . . . .  100,000 

H i g h  p:mssupe water pumps, equipment, 
mmi:CoXds, a d  controls.. ............... 2,100,000 

kne:L t ransfer  system.. .................... 175,000 

Liquid oxygen t ransfer  syste m s . . . . . . . . . . . .  250,000 

HBP:Lum crmgmssor equipment and controls. . 215 ,000 
He1:e'um t ransfer  system .................... 300,000 

Fue:L pumps and controls................... 75,000 

Fue:L fire fighting equipment.. ............ 50, 000 
Liquid oxygen pump and controls.......... 200,000 

Liquid oxygen f i r e  fighting equfpmnt.. ... 100,000 

Liquid nitrogen t ransfer  system........... 100,000 

E. DESIGN A1W ENGINEERING iBIXVICES.... . . . . . . . . . . . . . . . . . , . . .  -J 700 OOO 

T o t a l  estimated cost.............. 



MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1963 ESTIMATES 

UTILITY 1NSTAL;LATIONS 

DESCRIPTIOIi’ -. : 

EXtenEi.ons t o  primary u t i l i t y  systems and road networks a re  rerpired 
as follows : 

--I W’ater: The ins ta l la t ion  of an additional f i l t e r  i s  
required. at the potable water treatment plant. 
table  and industr ia l  water mains are  also required t o  
service new f a c i l i t i e s .  A new water storage reservoir 
at  t h e  s i t e  of the new components t e s t  f a c i l i t y  i s  in- 
cluded. i n  the project. 

New po- 

Sfewer: Extension of the sanitary and industr ia l  
-c- 

sewer l ines  t o  areas of new construction, and miscella- 
neous rmdif ications t o  existing treatment f a c i l i t i e s  
w i l l  t ~ e  funded under t h i s  project. 

Electric:  The construction of an additional lo, 000 ----- 
IWA urt i t  substation and the expansion of various other 
subst.st”t.on.s and distribution systems are included. 

--- E:oa,ds: 
road network t o  support the  new f a c i l i t i e s  included i n  
the  156:) program. The extension w i l l  consist of about 
1.,900 l inear  fee t  of gravel and 3,000 l inear  f ee t  of 
paved. road f o r  general t r a f f i c .  In addition, about 7.5 
miles of existing road w i l l  be modified t o  accommodate 
the Ad!va.nced Saturn configurations. The mdLfications 
w i l l  consist of widening pavement, strengthening and 
lengthening culverts, bridge improvements, clearance im-  
provenierlts, and dock area enlargement. 

The project w i l l  permit an extension of the 

A drawing cbf the  work covered by t h i s  project i s  shown on the  folloving 
page 

JUST IFICAT1:ON : 
-I. 

The u.tpil.ity improvements described i n  t h i s  project are required t o  
support the  new B r s h a l l  Center f a c i l i t i e s  proposed f o r  construction i n  
the fiscal ,  year 1963 budget submission. The project covers improvements 
o r  expansicm; t o  the u t i l i t y  systems of the Center which. cannot specifi-  

CF 10-Ml 
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cal ly  be iE:er.tified with any single f ac i l i t y .  
and x c e s s  1rct7.d~ a re  included under the applicable projects they serve. 

Normal u t i l i t y  connections 

1'urir.g i L ~ L C  hc,t ' ~ * ~ i , l k t  1- 3: chds ,  t he  desirL23.c :iter. i i l t r a t ion  
rate  i s e>.c:ee6ed. 'Ine locations and deixmds of the  nev facl l l t i e s  re- 
quire inercrx;cd. t!ain s i zes  and extensions t o  provide t h c  recpii-ed quan- 
t i t i e s  and pressures. 

Uew E;Z:TJC:XV mains and an extension of existing mains w i l l  be required 
t o  serve IIW buildings and %est f a c i l i t i e s .  
require scmu modification t;o the treatment plant t o  meet legal  standards. 

The additional load w i l l  

?he txpanded area of operations and the increased demnd w i l l  soon 
cause the I ~ X ~ E W ~  and secondary e lec t r ica l  distributions systems t c  be- 
come overhadeed. 
and an ext;t?nsion of the e lec t r ica l  network w i l l  have t o  be provided. t o  
meet %he i.iicrease in e lec t r i ca l  power demand. 

A large expansion i n  substation transformer capat i l i t y  

The t::lti:;ting road network has been used f o r  transporting the first 
stage of the Saturn C-L vehicle. This vehicle i s  80 fee t  long and 22 
fee t  vide:, and weighs approximately 45 tons empty. I n i t i a l  development 
work and the st;atic tes t ing  of the f i rs t  stage of the Advanced Satrirn 
vehicle wYLLJI also be accomplished a t  the  Marshall Center. This vehicle 
stage .cril:L be fabricated at the  shop area and transported over the  same 
roads t o  ';:ne tes t ing area. 
vehicles 0.f .the Advanced Saturn, which w i l l  be fabricated a t  the Michoud 
Plant, w i l l  water borne t o  the Marshall Center, then transported from 
the dock :%rei3 t o  the  %est area over these roads. The f i r s t  stage of the  
Advanced :3.z-turn vehicle, 140 fee t  long and 33 fee t  wide,, w i l l  weigh 
approfima.-tel;y .LOO $oris empty. 
strengthened, widened, and improved t o  permit the t r a n s p r t  of these 
stages. 

In  addition, the f i rs t  f ive  f l i gh t  test,' 

The existing road network must be 

COST EST1:YAT.E : 
-e- 

Water f i : l t ra t ion plant ....................... 
Water 
Wa%er ma:ins.................................e 
Sever mahs and treatment plant.. ............ 
Electr ical  substation and 

distribution system..... ................... 
Road. imp:rovement s within 

Marsha.11 Center............................ 
Road. imp.rovemen%s within 

Redsto:ne A.rsenal......o..o.O............... 
Bridge Lmprovements .......................... 
Dock. .............. 

$50,000 
65,000 
85,000 
100,000 

360, ooo 

240,000 

240,000 
537,000 





NATIQNAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEClR 1963 ESTIMATES 

CONSTRUCTION OF FACIZITIES - 1963 PROGRAM 

MICHQUD PLANT 

Page 
No. - 

CF11-A2 Location plan 

CFll-A3 Modifications t o  Michoud Plant.... .............. $11,40O,OOC~ 

CF11-B1 :High pressure test f a c i l i t y  ...................... 1,000, OOCI 

C F l l - C 1  :Hydrostatic t e s t  and cleaning f a c i l i t y  ........... 3,000, oocl 

3,000, OOC' CF11-D1  'dertical assembly building. .C. 

$18,400, OOCl 

..................... 
-- Total.. . . . . . . . . . . . , . . . . . . .  
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MTCHOTJD PLANT 

FISCAL YEAR 1963 ESTIMA'IXS 

MODIFICATIONS TO MICROUD PLANT 

JXSCRIPTEg.: 

Modifications and additions t o  the Michoud Plant are require13 t o  
adapt the  Ellant f o r  the fabrication and assembly of the S-I Saturn 
booster and. t o  adapt a portion of the plant f o r  the manufacture and 
minor asEentbly of components for  the S-IC Saturn booster. 
the plant, i s  shown on the following page. 
pro j e c t f 'ol.lows : 

A drawing of 
A detailed description of 

(a) Additional - parking fac i l i t i es :  A new parking area 
ac:commodating approximately 500 cars w i l l  be con- 
structed on the west side of the manufacturing 
building. 
73l.ocks will be added t o  the existing east  parklng 
area. 

AdditAonal she l l  surfacing and bunper 

(b) gtturn dock and access road: A new dock and access 
road will be required f o r  transportation of the Saturn 
booster. New pavement on the existing road, the re -  
location of overhead obstructions, and reinforced pave - 
mentt over existing culverts w i l l  also be required. The 
dock will be located on the Michoud Canal. 

(c)  Manufacturing - building: 

Rehabilitation of manufacturing building air conditioning 
4- svstem: The heating and air conditioning system i n  the 
mmufacturing building wi l l  have t o  be placed i n  an 
operational condition by modifying the fan houses. The 
modifications are required t o  change the air condition- 
ing system from an antiquated system producing high 
hwnidity (which i s  deleterious t o  assembly work) t o  a 
modern system producing lower humidities. 

E?eparation of fabrication and assembly weas fo r  the - S-I Saturn booster manufacture: 
the manufacturing building fo r  the S-I Saturn booster 

Production areas i n  

will. require n&rous rooms, enclosures, and open 
Ecreas. Areas w i l l  be provided for  receiving and 
shipping f ac i l i t i e s ;  receiving and inspection 
laboratories; receiving and inspection component 
t e s t  f a c i l i t i e s ;  small and letrge tube cleaning equipment; 



\
 



painting booths; surface treatment equipment; welding 
sbps ;  e lec t r ica l  fabrication clean rooms; and spider 
assenibly, tail assenibly, tank assenibly, and final 
assembly f a c i l i t i e s  . 
.Modifications fo r  these areas include additional 
Li@ting, primary and secondary power, hot and cold 
'water, drains, compressed air, shop foremants offices, 
t o i l e t  areas, exhaust and dust collection systems, 
msrhead crane systems, f loor  reinforcement i n  certain 
areas, foundations, f i l t e r ed  air de-ionized water, and 
gaseous nitrogen service f ac i l i t i e s .  
'be instal led f o r  taking the boosters out the east side 

A new door w i l l  

D f  p:Laat. 

Mol3if ication of kiln shop: A t  the southeast corner 
o f  the manufactuzg building there i s  a 26,200 square 
fofDt dry k i ln  shop originally constructed f o r  PT-boat 
construction operations. This area will be renovated 
and modified f o r  the housekeeping contractor maintenance 
shDps t o  support operations a t  the Michoud Plant. 
Modifications wil l  include a new roof, additional 
lighting and power, par t i t ions and general renovations. 
Maintenance equipment w L 1 1  be provided by the house- 
keeping contractor. 

Molkif ications fo r  S - IC  manufacturing (machine$ shops and 
: snor  subassembly area: Modifications fo r  this purpose 
,will include additional lighting, primary and secondary 
pawer, f loor  seding,shop foreman*s office, fencing, 
water piping, drains, natural gas and compressed a i r  
p i p i n g ,  and exhaust and dust collector systems. I n  
aditition, an explosion proof painting area wi.11be 
provided. This area will be enclosed by a one hour f i r e  
wall and will incorporate such other saf'ety precautions 
as explosion proof l ighting and f i l t e r ed  ventLlation and 
exhaust. 
booster access 

A new door w i l l  be instal led t o  permit completct 

Installation of data processing and computing area: This 
area will be used jo in t ly  by the S-I and S-IC contractor;;. 
It consists of an area of approximatley 12,500 square f ee t  
eent:rally located t o  allow close coordination with both 
tlhe engineering and finance functions. 
requ:Lre a raised f loor  and special t eqe ra tu re  and 
humitli t y  control e 

The mea  w i l l  

Modifications t o  hammer building: 
gs a f loor  area of 30,%00 square f ee t  and w i l l  be con- 

The existing building 



verted t o  shop and engineering space f o r  occupancy by 
th.e booster asselribly contractors. The building has a 
clear head room of approximately 21 feet .  A second 
f loor  w i l l  be added within the existing building t o  
dcluble the floor area and t o  provide additional space 
fclr the contractors. Modifications w i l l  include 
renovation of u t i l i t i e s ,  instal la t ion of air condition- 
jlng and par t i t ions i n  the engineering space, general 
repairs, and f i l l i n g  p i t s  i n  the f loor  slab. 

(e) - Modifications t o  foundry building: The foundry has a 
f loor  area of 11.3,500 square f ee t  with a 40 foot 
ver t ical  clearance i n  the hangar area. 
time, this building houses large melting furnaces, 
drying ovens, and other foundry equipment installed 
during the Korean W a r .  After the foundry equipment i s  
disposed of by surplus sales, it is  planned t o  convert 
th.e building for checkout positions t o  permit the 
ccmplete checkout of the Saturn S-I boosters. Work w i l l  
ic.clude f i l l i n g  existing p i t s ,  renovating u t i l i t i e s ,  and 
instal l ing instnunentation trenches and cable ducts. 

A t  the present 

( f )  Pneumatic checkout cell: A n  addition t o  the northwest 
side of the foundry building i s  required fo r  the 
pneumatic checkout of the Saturn booster and component 
pasts. 
square f ee t  and will contain a high bay c e l l  of 
approximately 8,400 square fee t .  The remaining area 
w l l lbe  used fo r  a t e s t  control room, analysis 
laboratories, pressure bot t le  containers, and. equip- 
meat rooms. 

The f a c i l i t y  w i l l  have approximately 23,000 

JUSTIFICAbrnON -I- : 

The Michoud Plant at; New Orleans, Louisiana, has been selected as 
the manuf’ac:turing s i t e  f o r  the Saturn S-I and S-IC boosters. 
f o r  both. these boosters have been selected. In  addition, a housekeeping 
conCractor has been selected t o  provide support services f o r  the Michoud 
Plant opereitions . 

Contractors 

Proi5sions has been made for  only those renovations necessary t o  
permit i n i t i a l  occupancy of t he  plant by the contractors already se- 
lected. 
plant f o r  the fabrication and assertibly of Saturn S-I boosters, and the 
modifics.t;icms required f o r  the manufacturing and minor subassenibly of 
component;s f o r  the Saturn S -IC booster 

This project covers the additional work necessary t o  adapt the 



COST ESTIMATE: - 
Fiscal Yeem 

1962 

A. !WID ACQvrSII1TCmr .................................. ..-- 

INSTALLATIONS. .................................. $145,000 
B. !SITE DWIQF?@WJ' AND UTILITY 

Parking facj: l i t ies.  ................. $b,m 
RshabilitatA on of u t i l i t i e s . .  ....... 
Saturn dock and. access road ......... 1 ~ , O O O  --- 

C. IFACIWTY CONSTELlCTION AWD MIDIFICATIMS.. 

Rehabilitation of adMinistration 
building ............................ 

cleaning and pdnting. .  .. $74,000 
Ut i l i t i es  activation.. ... 55,000 
Miscellaxiemus repairs.. .. 32,OOO 

Rehabilitation of engineering building 
Painting. .................. 60,OOO 
U t i l i t i e s  activation. ...... 70,oOO 
Modification of gir 

conditioning system. ..... 118,000 
Instal la t ion of asphalt 

t i l e  floors.. ............ 36,000 
Instal la t ion of acoustical 

ceiling. ................. 25 ,OOO 
General re]wrir and removal 
of floor obstructions.. .. 81,000 

Part i t ions ................ p,000 

building..,  ......................... 
conditioning system.. .. --- 
and mlttrcation of 
utilitj.r!s.. ............ 226,000 

Preparation of fabri - 
cation trnd assembly 
areas f o r  S-I booster 
manufac:l;ure. ........... 

Activation of  sprinkler 
system rmd u t i l i t y  
l ines ,  .................. 113,000 

In te r ior  ~ e p d r s  and 
general rehabili tation. 162,000 

Modification of dry k i l n  
shop..,, ............... --- 

Modificat:.ons for S-IC 

minor fiubessembly area. --- 
proces13:tng and comput- 
ing a r f ? f l , .  ............. 

Removal of part i t ions and 
renovat:ton of assembly 
area................... 126,OOO 

Modification13 t o  hamkx building.. .... 
Modification13 t a l  foundry building.. ... 
Pnewmtic chockaat c e l l  addition to 

Rehabilitaticri of manufacturing 

Rehabililxtion of air 

Remuva l  of steel falsework 

manufac:l;uring shops and 

1nstallat:ton of data 

--- 

foundry bWt:Lding.. . m . 9 . . . 

!R,taL estimated cost..  .............. $1.440.000 

Fiscal. Y e a r  
1963 - 

9,650,OOO 

7, x:o, 000 

$844,000 

4,993,000 

450,000 

-1- 1 200,000 

LL' 11 kK> ooo 



FISCAL YEAR 1963 ESTIMATES 

DESCRIPTION: 

A f a c i l i t y  i s  required f o r  testing the f'uel tnnkn and high pressure 
tubing Df tihe Saturn S-IC booster which w i l l  be manufectured a t  the 
Eilichoud Plant .  
south east o f  the manufacturing plant. The project includes a test cell ,  
a control building, and a compressor building. 
will contain high pressure pneumatic .and water service piping, water f i l l  
piping, transducers f o r  pressure sensing, pressure indicati,d$ instruments, 
and drainage f ac i l i t i e s .  The c e l l  w i l l  be provided with sufficient :heat 
t o  prevent mistme condensation on camponents, and natural draft venti- 
la t ion f o r  gressure re l ief  and nitrogen elimination. The control rocm 
will contain the test control panel with all necessary shut-off valves, 
regulating valves, indicating instrument, and recording i n s t m n t s .  
Supporting f a c i l i t i e s  include coqremors , l iqu id  nitrogen storage 
facilities, gaseous nitrogen receivers, and all related piping, valvnw 
and supporting u t i l i t i e s .  
following ps8.e. 

The f a c i l i t y  will be located approximately 1500 feet 

The revetted test ce.U 

A sketch of the f a c i l i t y  is s h m  on the 

The proposed f a c i l i t y  is required to perform high pressure hydrostatic 
destruct teEtting; hydrostatic proof testing; and pneumatic leak testing, 
as requ i r ed  on gaseous nitrogen and helium tanks, and on high pressure 
tubing. 
pressure up to 10,ooO pounds per squase inch and pneumstic pressure up to 
4500 pounds per square inch. 
these high pressures, the tes t ing operations must be performed i n  a 
revetted fa,c:ilAty isolated f ran other operations. 

The f a c i l i t y  w i l l  have the capability of generating hydrostatic 

Due to  the safety hazards involved w i t h  

The hi@ unit  costs of the test c e l l  and control building are due t o  
the need fc119 heavy constmrction to protect against blast and to the 
provisions iscluired f o r  the in t r ica te  test instrumentation. 
conditions i n  the immediate vicini ty  of the Michoud Plant make it 
necessary that; the founbtions fo r  the t e s t  c e l l  and control building be 
supported cui piling. 

The soil 

The de!r;cription of f a c i l i t i e s  and cost figures f o r  t h i s  project8 are 
based on pxrrUslinaJry planning and may be revlsed upon completion of 
master plarulirig studies f o r  the ent i re  plant. 
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COST ES"ATE: .. 
A . 
B . 

LAND A(...rSITION ........................................ 
SITE DISvE:LOPMf3NT AND UTIUTY INSTALLATIONS .............. 

... 
$135 ;I 000 

Roads and parking areas ...................... $40. 000 
Util:i.ty connections .......................... 70, OOO 
Site  c..velopment ............................. 25. Ooo 

c . FACIUYI CONSTRUCTION AM, MODIFICATIONS ................. 170. 000 

Fountbttions f o r  test c e l l  .................... 
FouncL3t;t:Lons f o r  control building ............. 
Reve1;l;etl test c e l l  .. (1. 500 square feet 

at $56 per square foot) .................... 
Cont1.01 building . . (300 square feet at  

$30 per square foot) ....................... 
Cowressor building .. (400 square feet 

at  $2:i per square foot) .................... 

61. 000 
6. 000 

84. 000 

9. 000 

10. 000 

Instrvmentation and controls ................. 
Compressor aO00 
Liqui.cL and . gaseous nitrogen systems .......... 250, 000 

275, 000 ................................... 
. ......................... E DESIGN mn memmme smmczs A:?!?!? 

T o t d  estimated cost .................. $1.000. 1300 



MICHOUD PLANT 

FISCAL YEAR 1963 ESTIMATES 

HYDROSTATIC TEST AND CL;EANING FACILITY 

DESCRIPTION : -- 
This project involves the construction of a building 125 by 160 f e e t  

w i t h  an overhead Zlearance of 75 feet. The overall height of the building 
w i l l  be approxj-mately 90 feet .  
t e s t  and c:Lecwning ce l l ,  a mechanical equipment roomp a control room, 
and a m a t c x r i a l s  laboratory. 
50 f ee t  h43h w i t h  a f loor  located 15 feet below the main factory f:.oor 
area f o r  %lie retention of tes t  f lu ids  i n  the event of a tank ruptu:.e. 
Cell w a l l s  below the f loor  l i n e  w i l l  be reinforced concrete. De-ionized 
water, del;ergent, and trichlorethylene storage tanks w i l l  be provided 
t o  support tlie test  c e l l  operations. All solutions w i l l  be fi l tered,  
and rotat:iiig spray nozzles with ver t ical  t ravel  capabili t ies,  will be 
provided f o r  cleaning. The used trichlorethylene w i l l  flow by grairity 
t o  a storctge tank t o  be d i s t i l l ed  fo r  re-use. 
pound capctci-ty weighing system (accuracy + 0.03 percent) and an 11:OOO- 
gallon batch tank and load ce l l s  w i l l  be provided fo r  tank volume cali- 
bration. 
dry nitrogen system. 
w i l l  be required fo r  cleaning the gore head assemblies and baffles,  
This proct?,;s w i l l  require four 10,000-gallon tanks for recycling the 
cleaning solutions. 
require a L’j-ton crane which w i l l  a lso serve the hydrostatic t e s t  itnd 
cleaning areiz. 

The project w i l l  include a hydrostatic 

The t e s t  c e l l  w i l l  be 50 f ee t  square by 

A mechanical 100,000- 

‘CeJzk drying operations w i l l  require f i l t e r ed  hot air  and a 
A chemical cleaning tank 40 f ee t  :in diameter 

The major subassembly operations i n  the area w i l l  

The luliclnoud Plant a t  New Orleans, Louisiana has been chosen a j  the 
The f a c i l i t y  requested manufactwing s i t e  f o r  the Saturn S-IC booster. 

i n  t h i s  prxjcct is  required i n  the manufacturing operations fo r  the S-IC 
booster. 
assembly o f  Fuel tanks, af t  tank head section, center tank she l l  bitffle 
assembly, and forward tank head section; the hydrostatic test calibration 
and cleaning of the l iquid oxygen and fue l  tanks. 
area of t l ie  lmchoud Plan t i s  rat ofsufficient height t o  perform these f1mctii:)n:;. 

Fmctions t o  be performed i n  the f a c i l i t y  include major :sub- 

The present manidacturirig 

COST ESTI#ATE : --- 

C F  11-c1 



Site! p~.eparation.......................... $35,000 

High arid low pressure air systems......... 
Steam, water, and chilled water systems... 

Utility conne~tions................,...... 55 too0 
35,000 
75 000 

C. FACILI.!I!Y CONS"RUCTI0N AND MODIFICATIONS.. ............... 1,600,000 

Fo~IClat;ions............................... 4OoOO 
Buil.Clir~ (125 by 160 by 90 feet high; 

XI,OCK) square feet at $60.00 per 
6qltma foot) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 J200>000 

Cr~.~!,..............e..................... 75,000 
Filtzation system......................... 350,000 
Vesmlsi and storage tanks. ................ 85,000 
Demineralization system. ................... 2 0 0 J O 0 0  
Test, controls and instrumentation. ........ 100,000 

Total estimated cost .......... $3 ,000 ,000 
_1__1__1_ 

CF l l - C 2 .  



MICHOUO PLANT 
FISCAL YEAR 1963 ESTIMATES 

HYDROSTATIC TEST AND CLEANING FACILITY 

-l! 

PERSPECTIVE 

LEGEND 
A. VERTICAL ASSEMBLY BUILDING 
8. HYDROSTATIC TEST AND 

CLEANING FACILITY 
-?---- - --:------- ----_ --- - - - - - - - - - - -  ----_ - ---- 



FISCAL YEAR 1963 ESTIMATES 

VERTICAL ASSEMBLY BUILDING 

DESCR1EC:COIV : --- 
This building is required fo r  the ver t ical  assembly of the % I C  

stage of the Advanced Saturn Vehicle. 
adjacent t o  $he hydrostatic test  and cleaning f a c i l i t y  as indicated i n  
the drat~ing on the following page. 
by 160 fee-t with an overhead clearance of 180 feet. 
of the 1)iii:Lding w i l l  be approximately 200 feet .  
are too:L foundations, u t i l i t y  connection, service elevators, and the 
necessairy vater, steam, and nitrogen piping. 
equipped with a l5O-ton crane. 

The f a c i l i t y  w i l l  be cons1;ructed 

It w i l l  consist of a buildin(; 125 
The overall height 

Included i n  the project 

The building w i l l  be 

The Michoud Plant at New Orleans, Louisiana has been chosen as 
the manirtacturing s i te  f o r  the Saturn S-IC booster. 
requested in t h i s  project is required t o  provide a f a c i l i t y  with 
sufficitsiit hei&t 60 perform the f ina l  assembly of the S-IC booster. 
The ver1;ical assembly operations w i l l  include joining the thrust  
structw:i?, the engines, the l iqu id  oxygen tank, the center section, 
the f'ue:L ti&,  and the forward section into a single assembly. 

The building 

B. SITJI DISVELOPMENT AND UTILITY INSTALLATIONS. ............ $200,000 

Si te  preparation. ......................... $35,000 
Ui;il:ity eonnections..........~.....~..~... 55,000 
H:Qh and low pressure air systems. ........ 15,000 
Steam9 water, and chil led water systems ... 95,000 

C. FAC:C:LITY CONSTRUCTION AND MODIFICATIONS. o e 2jOC)O,OOO 

Foijncj.ations.. ............................. 600,000 

;;quare foot) ............................ l,k>0,0OO 

€311 izding. . (125 by 160 by 200 feet high; 
:?O,OOO square feet a t  $70.00 per 

D EQU.C:PMSNT, INSTRUMENTATION, AND SUPPORT SYSTEMS . . e . . . . 4:1.0,000 

C:r~~neou.......9....o~..........~.~..o~.~o~ 375,000 
Test controls and instrumentation......*.* 35,000 

E. DES:CI;N AND ENGINEERING SERVICES. ....................... 390 ooo -,t 
Total estimated cost. * .  $3,000,000 --- 

-I- 
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NATIONAL AERONAUTICS AND SPACE AIMINISTRATION 

FISCAL YEAR 1963 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1963 PROGRAM 

MISSISSIPPI TEST FACILITY 

Page 
No. - 

CF12 -A2 Locat ion plan 

CF12-A3 ,4dvanced Saturn stage tes t  f ac i l i t i e s . . . . . . . . . . .  

CF12-B1 :Nova stage t e s t  faci l i t ies . . . . . . . . . . . . . . . . . . . . . .  

CFU-Cl 'Util i ty ins ta l la t ions  and support f ac i l i t i e s . . . .  

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

$36,000, ooo 

43,000, I:)oo 

13,500,1:)0o --- 

CFl2 -:A1 



MISSISSIPPI TEST FACILITY 
FISCAL YEAR 1963 ESTIMATES 

LOCATION PLAN 

LEGEIUD 

' 1. ADVANCED SATURN FIRST ST 
A. FIRST TEST STAND 
B. SECOND TEST !STAND F O l  
C. CONTROL CENTER 
D. HIGH- PRESSURIC WATER 
E. SUPPORT BUILDING 
F. PROPELLANT SYSTEM 
G. HIGH-PRESSURE GAS SY 

2. NOVA FIRST STAGE T E S T  1 
A. TEST STAND 
B. CONTROL CENTER 
C. PROPELLANT !SYSTEM 

3. NOVA SECOND STAGE T E S l  
A. TEST STAND 
B. CONTROL CENTER 

PROPOSED 1963 PROJECTS 0 
FUTURE PROJECTS L A  

E:XISTING ROADS 
PROPOSED ROADS - - - 
F'UTURE ROADS --- 

F- 

0 3000 6000 
L - . U J  I 

SCALE IN F E E T  



I =: 

T J  

1 r-8- 

I 

! L E G E N D  i 

i 
I 
I 

+7 F. PROPELLANT SYSTEM S A  7+ 

I. ADVANCED SATURN FIRST STAGE TEST FACILITY 
A. FIRST TEST STAND 
B. SECOND TEST STAND FOUNDATION 
C. CONTROL CENTER 
D. HIGH- PRESSURE WATER SYSTEM 
E. SUPPORT BUILDING &> N 

SCALE IN F E E T  A 
G. HIGH- PRESSURE GAS SYSTEM / 

I 
1 
I '  A. TEST STAND J 
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MISSISSIPPI TEST FACILITY 

FISCL YEAR 1963 ESTIMATES 

ADVANCED SATURN STACE TEST FACILITIES 

DESCR1PT:CON : 

This project includes 
control :;;yskems, and other 
acceptance ,s ta t ic  tests of 

the test stands, data acquisit ion systems,, 
technical f a c i l i t i e s  required t o  perfom 
the first stage of the Advanced Saturn 

vehicle. 
u t i l i z ing  f ive  F-1 engines. This  s t a t i c  test  f a c i l i t y  complex w i l l  
be one of several t o  be incorporated in to  the overall  s i t e .  

T:he first stage w i l l  develop 7,500,000 pounds of thrust,, ,  

Base5 3n present development and production schedules, it wi : i l  
be necessaqy t o  construct one s t a t i c  tes t  posit ion and start con- 
s t ruct ion on  2% second t e s t  posit ion with f i s c a l  year 1963 funds. 
Funds f o r  completion of the second posit ion w i l l  be included i n  the 
f i s c a l  year 1:364 program. 

The f i s c a l  year 1963 funding request is estimated t o  be approxi- 
mately 4.0 percent of the to t& cost of the Advanced Saturn stage test  
f a c i l i t i e s .  The cost  estimates and the description of f a c i l i t i e s  i n  
t h i s  writeup are tentat ive pending the completion of additional 
engineering studies. 

The scope of work includes: 

(a) - Sta t i c  test  position: The t e s t  posit ions wi .11  be designed 
t o  mount the booster f i r i n g  ver t ica l ly  downward in to  a 
water-film-cooled J e t  deflector. Provision w i l l  be made 
a t  the test posit ion fo r  booster handling equipment, on- 
stand propellant supply system piping, on-stand def lectar  
cooling and f i r e  protection water piping, personnel and 
f re ight  elevators, on-stand instrumentation end control 
wiring, termination rooms, ducting, and special  equipment . 

(b) Instrumentation and control center: This f a c i l i t y  w i l l  - 
serve the first tes t  posit ion and the additional test 
posit ion t o  be completed i n  the f i s c a l  year 1964, 
s t ructure  w i l l  be a blast-resis tant  design. It w i l l  
house the analog or  "quick-look" deta acquisit ion 
equipment, the control rooms with associated control 
equipment, br ief ing rooms, maintenance shops, and building 
equipment rooms. 

The 
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(e )  - Test support building: The tes t  posit ion and the control 
center w i l l  require a support building constructed of metal 
insulated panels and concrete f loors  on grade. 
u t i l i t y  services, equipment, and other features w i l l  be 
ins ta l led  t o  provide protection from test-induced vibration 
forces . 

Building 

(d) Observation bunkers: Blast-protected observation posts w i l l  - 
be constructed suf f ic ien t ly  close-in t o  the stand t o  permit 
d i rec t  viewing of t e s t s  from several points i n  addition t o  the 
control center. 

( e )  - Eigh pressure water system: Water storage capacity f o r  
12,000,000 @.ions, approximately two miles of high 
pressure water d is t r ibu t ion  system, and a 500,000 gallons 
gler minute pumping capacity w i l l  be provided. 

- Propellant ready storage and handling f a c i l i t i e s :  
w i l l  include insulated l iqu id  oqgen  storage vessels ha.ving 
suf f ic ien t  t o t a l  capacity t o  f i l l  the booster tanks with 
allowance f o r  boil-off and emergencies, underground fue l  
storage tanks, high volume pumping systems, and associated 
piping and equipment. 
adjacent t o  the test  stand t o  permit d i rec t  pumping int<o 
the booster tanks from storage. 

This i t e m  

The equipment w i l l  be located 

(g)  High-pressure gas storage: High-pressure gases w i l l  be 
stored i n  tanks located near the t e s t  stand, The stora.ge 
tanks w i l l  be f i l l e d  from the area networks and w i l l  be 
connected d i rec t ly  t o  the stand through underground l ines ,  

( h) - :Enstrumentat ion and control : 
instrumentation, and analog and d i g i t a l  computers w i l l  be 

Tranducers, sensors, recording 

:required. 
data produced during the stage tests. 
include remote te levis ion surveillance equipment, and tiudible 
iantl visual warning systems t o  provide continuous area control 
of personnel, vehicles, and equipment at the tes t  area, 

Both types of computers w i l l  receive and record 
Control systems w i l l  

A possible configuration of the first stage tes t  f a c i l i t y  is  shown :in 
the sketch on page CF 1246. 

JUSTIFICATION : --- 
The f a c i l i t i e s  requested i n  this project a re  required f o r  acceptance 

s t a t i c  tes t ing of the first stage boosters of the Advanced Saturn vehiclc 
which w i l l  be manufactured at the Michoud Plant, New Orleans, Louisiana. 
The s t a t i c  t e s t ing  w i l l  determine the reliability of the booster f o r  
acceptance and use i n  ear ly  unmanned f l i g h t s  and more particular.Ly in 



l a t e r  manned f l i gh t s  . 
are required i n  time t o  meet production schedules . 
per booster w i l l  average about s ix  weeks . 
the Advarced Saturn program indicate the need f o r  s t a r t i ng  the con- 
s t ruct ion of these f a c i l i t i e s  at  the earliest possible date . 

S t a t i c  test f a c i l i t i e s  f o r  these la rge  boosters 

Planned f l i g h t  schedules i n  
The on-stand t i m e  

COST ES'I'7:MATE : ... 
... A . w r t  ACIQ.SITION ...................................... 

B . SITE: DEDE:vELOPMENT AND UTILITY INSTALLATIONS ............ $1.100. 000 

Grading .................................. $250. 000 

Wa1;eiway extension ....................... 415. 000 
Rc)ttdc* ...................................... 37. 500 
H~ii.d..tands ............................... 150. 000 
El.ectri.cal sub.sta'tion ................... 47. 530 

FoimclatLon excavations ................... 200. O O d  

C . FAC:::;I!CY CONSTRUCTION AND MODIFICATIONS ............... 15.11.40. 000 

1:; t -test stand ........................... 5.980. 000 
1:; t test stand deflector ................. 1.500. 000 
211j test  stand foundation ................ 
Control center (30. 000 square feet at  $53 

'per square foot) ....................... 1.600. 000 
Test support building (6. 000 square f e e t  

a t  $20 per square foot) ................ 120. 000 
Observation bunkers; two each (64 square 

f e e t  a t  $156 per aquare foot) . . . . 20. 000 
Water storage tanks ...................... 1.000. 000 
Propellant storage ta.s ................. 2.000. 000 
Gas storage taTLks ........................ 2.100. 000 

1.120. 000 

D . EQUIPMENT. INSTRUMENTATION. AND SUPPORT SYSTEMS ....... 15.800. 000 

Recording instnunentation ................ 3.000. 000 
Analog and d ig i t a l  systems ............... 4.000. 000 
Vehicle adaption hardware ................ 2. 400jOO0 
High . pressure water pumps and dis t r ibut ion 

 system.........................^....... 3.800. 000 
Friopellant t ransfer  System ............... 1.600. 000 
I.lj.@;lsL pressure gas transfer system ........ 1.000. 000 



MISSISSIPPI TEST FACILITY 
F I S C A L  Y E A R  1963 E S T I  M A T E S  

ADVANCED SATURN STAGE TEST FACILITIES 

%‘ 

h ,. . , 
L E G E N D  

A. STATIC TEST POSITION 

0.  INSTRUMENTATION AND CONTROL CENTER 

C. 

0 HIGH PRESSURE GAS BATTERIES 

E. OBSERVATION BUNKERS 

PROPELLANT READY STORAGE AND HANDL .ING 

F. TEST SUPPORT BUiLDlNG 

G. FOUNDATION FOR SECOND TEST STAND 

FIRST STAGE TEST FAClLlTY 



E. DESIGN AN73 ENGINEERING SERVICES. . . . . . . . . . . . . $3,66O,OOal/ 

Total estimated cost . . . . . . . . $36 OOO 000 LL 

1/ An adclitionsl $5OO,OOO for foundation excavations has been allocated 
from j3.isca.l year 1962 flunds. 

- 2/ An atidi’iiona3 $1,000,000 for design and engineering services has been 
&lloc:atad from fiscal year 1962 funds. 



DESCRIFTION; 

This project proddes  for  the maJor portion of the design and for 
the initiat3.on of s i t e  development, construction of t e s t  stand, i n s t a l -  
l a t i on  of d E t t a  acqufsition and control systems, and other technical 
f a c i l i t i e s  i*eCluired t o  perform acceptance and research and development 
s t a t i c  test;,.; of the NOVA first and second stage vehicle. 

The cost estimates and the description of f a c i l i t i e s  presented i n  
this projec3; are: tentat ive at  this  t i m e  and cannot be f inal ized until 
additional engineering studdes are completed. 
cost  of the? i-;ems included i n  the f i s c a l  ;year 1963 request comprise 
approximtely 25 percent of the t o t a l  cost of the f a c i l i t i e s  that 
ultimately w i l l  be required 

It i s  estimated that the 

The NOVA first and second stages will be tes ted  i n  separate areas or  
complexes; the fiscal year 1963 request f o r  each t e s t  complex conta5.ns 
the f ollow1 ng: 

(,%) SIa t i c  t e s t  position: The t e s t  posit ion w i l l  be 
designed t o  mount the booster f i r i n g  ve r t i ca l ly  
downward in to  a water-filn cooled j e t  deflector.  
Provision will be made at the test posit ion f o r  
booster ]handling equipment, on-stand propellant 
supply system piping, on-stand deflector cooling 
and f i r e  protection water piping, personnel and 
fre%ght elevators, on-stmd instrumentation and 
control w%ring, termination rooms, ducting, and 
special  equipment. 

Xnstmmentation and control center: 
wi l l  s e m  the t e s t  posit ion provided by this 
project,  with growth poten t ia l  t o  s e m  the 
addAtiollaal test posit ions t o  be included i n  the 
f i s c a l  year '-1964 budget. The structure  will be of 
b las t - res i s tan t  design, It w i l l  house the analog 
or "qvick-look" data acqufsition equipment o r  
other instnunentation equipment requiring r e l a t ive ly  
short; transmission distance from the test stand, 
the control ~ O Q ~ S  with associated control equipment, 
br ief ing room, maintenance shops, and building 
tquipmnt rooms 

This f a c i l i t y  
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I?ropellant fac i l i t i es :  This item will include 
:Insulated l iquid oxygen storage vessels having 
sufficient t o t a l  capacity t o  f i l l  the booster 
4xnk.s with allowance fo r  boil-off and 
1emergencies, and underground fuel  storage tanks. 
'Be equipment w i l l  be located adjacent t o  the 
t e s t  stand t o  permit direct  pumping into the 
'booster tanks from storage. 

Observation bunkers: Heavily blast protected 
t e s t  observation posts will be constructed 
sufficiently close-in t o  the stand t o  permit 
direct  viewing of t e s t s  from several points i n  
addition t o  the control center. 

Other support f a c i l i t i e s  such as high pressure water systems, t e s t  
buildings, high pressure gas systems, e tc .  will be requested i n  the f i s ca l  
year 1964 bv.dget t o  complete the t e s t  complexes. 
second stage, test stand configurations are shown on the following two pages. 

Possible first and 

JUSTIF1CATIC)N: -I 

The fi.rst stage of the NOVA vehicle w i l l  develop 12,000,000 pounds 
of thrust, uiti.lizing eight F-1 engines. Based on present schedules, it, 
w i l l  be nec:ctssary t o  construct two t e s t  positions, one f o r  development 
tes t ing t o  be funded i n  the f i s c a l  year 1963 and one fo r  production 
acceptance 1;ef;ti.ng t o  be funded i n  the f i s c a l  year 1964. 
of the NOVA wthicle will develop 4,000,000 pounds of thrust, u t i l iz jng 
four M - 1  engines. Based on present schedules, it w i l l  be necessary t o  
construct i;vo s t a t i c  test positions, one for development tes t ing t o  be 
funded i n  %lie fj.scal. year 1963 and one fo r  production acceptance tes t ing 
t o  be funded :in the f i s c a l  year 1964. One additional position capahle of 
handling eitht:r a first or second stage w i l l  be constructed as a back-up. 

The second. stage 

This ]?ro,ject i s  required t o  provide the f a c i l i t i e s  for  research and 
development, imtl f o r  acceptance tes t ing of the f i rs t  and second stages of 
the NOVA vrlni31e. The s t a t i c  tes t ing of the contractor produced boosters 
i s  essential. to  determine the i r  r e l i ab i l i t y  f o r  acceptance and use :in 
early un-mnnad flights and i n  l a t e r  manned flights. 
fo r  these large boosters must be constructed i n  time to  meet production 
schedules .wb.ich have been keyed t o  f l ight schedules. 

Static test facilitie:si 

COST ESTIMAIIE: --I 
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MISSISSIPPI TEST FACILITY 
FISCAL YEAR 1963 ESTIMATES 

NOVA STAGE TEST FACILITIES 

LEGEND 

A. STATIC TEST POSITION 

B. INSTRUMENTATION AN0 CONTROL CENTER 

C. 

D. OBSERVATION BUNKERS 

E. LQCU B A S I N  AND DEFLECTOR P I T  

F. TRANSPORTATION CANAL 

PROPELLANT REAOY STORAGE AND HANDLING 

FIRST STAGE TEST FACILITY 

@ 



MISSISSIPPI TEST FACILITY 
FISCAL YEAR 1963 ESTIMAES 

NOVA STAGE TEST FAClLiTiES 

ING 



B. SITE 1R;EIflSLoPMENT ADD IpIIIU?I'Y J3S'l?ALU%!ElONS ............ $1.240. oOC) 

Si te  preparation ......................... $190. 000 
Excawi..ion ............................... 200. 000 
Watermy extensions ...................... 112. 500 
New rottds ................................ 75. 000 
Hards1;tmWltis ............................... 230. 
Widen tmi improve existing roads ......... 
E1ectr:ic sub .stations .................... 95. 000 

337. 500 

C . FACILITY CONSTRUCTION AND MODIFICAnONS ............... 18.160. 000 

F i r s t  r;tcg:e t e s t  stand ................... 7.340. 000 
F i r s t  stage t e s t  stand deflector ......... 1.840. 000 
Second sfage t e s t  stand .................. 
Second stage t e s t  stand deflector ........ 
Contro:L centers; two each .. (30. 000 

Observation bunkers; four each . . (64 

4.908. 000 
1.232. OOO 

sqwre f ee t  a t  $47 per square foot) .... 2.800. 000 

sqwce f ee t  a t  $156 per square foot) ... @000 

D . EQUIPMENT. INSTRUMENTATION. AND ~ R T  sysmm ....... 15.100. 000 

Recorckin(g i n s t m n t a t i o n  ................ 4.300. 000 
Analog to d ig i t a l  system ................. 4.200. 000 
Contro:L sys tern .......................... 3.600. OOO 
Prope:L:Lant systems ....................... 3.000. OOO 

E. DESIGN AND ENGINEERING SERVICES ....................... 8.500. I- ~oc)L/ 

Total estimated cost ........... $43 000 . OOO 

UAn additio:na.l $1.360. 000 f o r  design and engineering services has been 
allocated from f i s c a l  year 1962 funds . 
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UTILITY - INSTApnLATIONS AND SUPPORT FACILITIES 

The EBssissippi Test Faci l i ty  i s  being developed t o  perform acceptance 
s t a t i c  arid c:anrponent tes t ing on the Advanced Saturn vehicle first stage, 
and on t h e :  NOVA first and second stages. 
description of f a c i l i t i e s  presented i n  this writeup are tentative and 
cannot be fiinalized pending the completion of additional engineering studies. 
The suppo:?t f a c i l i t i e s  described i n  this project are not related t o  any one 
t e s t  program, but are comon support items t o  a l l  test  complexes that are 
being pro,3;rrwmxled for  the Mississippi Test Facil i ty.  It is  estimated that 
the fun&; requested i n  th i s  f i s c a l  year 1963 project comprise approximateJ.y 
30 percent of the t o t a l  cost of anticipated support f a c i l i t i e s .  
of work : t D r  this project Lncludes: 

The cost estimates and the 

Tlhe scope 

- Office and administration building: 
20,000 square f ee t  of fu l ly  air-conditioned space 

Approximately 

w i i : L  be required at  th i s  t i m e .  
lo@i%ted outside of the explosive and hazard area of 
the t e s t  stand complexes. 

The building will be 

- Data acquisition and reduction center: 
to construct a building with approximately 100,OOO 

It is  proposed 

square f ee t  area fo r  the installatbion of the recording 
a n d  computing equipment. 
conditioned with humidity control. 
centralized data collection and computation f a c i l i t y  
for a l l  t e s t  operations. 

The building w i l l  be air- 
It wi l l  provide a 

!l?est area control center: This item covers the con- 
struction of approximately 20,000 square f ee t  of 
building area for  the instal la t ion of equipment+ The 
center w i l l  provide complete control of &11 safety, 
service, and suppor2; items through communications, 
*lsideo, and special systems. 
:point of control fo r  the t e s t  operations being con- 
ducted concurrently at  the separate! t e s t  complexes e 

It will be the centralized. 

:Maintenance and supply fac i l i t i es :  
structures w i l l ,  be required; a maintenance building of 
approximately 94,000 square f ee t  t o  prodde office, 
shop, and mehouse space; tw0 supply buildings of 4,000 

Four separate 



and 5,000 square f e e t  each; and 7,000 square f e e t  of: 
space f o r  equipment shops e 

--c Roads, railroads, u t i l i t i e s ,  and other support items: 
Xktese items include the potable water supply treatment 
and distribution sys tern, elect15 cizl dis t r ibut ion sy;; terns, 
sanitary and s-bomi water collection and treatment, 
system, road nettworks; state highway relocatA.on; p:Lrking 
:weas, railroads and unloading platf o m ,  guard hou ses, 
ivtt~~ral gas pumping and dis t r ibut ion systems, and a 
Jkat,ing and air-conditioning plant 

.-- :Industrial water system: 
industr ia l  water system w i l l  be required t o  support the 
test; complexes. "he system w i l l  consist  of reservoirs, 
t:rerttment f a c i l i t i e s ,  high pressure pumping systems, 
and dis t r ibut ion systems e 

The ins ta l la t ion  of' an 

Docks: -- 
clmtrolled winches f o r  unloading the space vehicle boos1;ers 
f roxn the transport  barges e 

This i t . e m  w i l l  include special. docks, hoists,  arid 

Waterways: 
and snagging required t o  make the Pearl  R i v e s  navigable and 
t h e  construction of new canals (and perhaps locks) from 
the Pearl  River t o  the f irst  t e s t  complex. 

This i t e m  will include the necessary dredging 

A l o c a t i m  plan of the major u t i l i t y  ins ta l la t ions  and support 
f a c i l i t i e s  included i n  this project i s  presented a t  the beginning 
of t h e  section on the Mississippi Test Faci l i ty .  Sketches OF the 
majciu support facilities proposed f o r  construction are  shown on 
the fcillowlng two pages. 

JUSTIFI cIDLTI:oN*: 

The vehicle stages and boosters f o r  the Advanced Saturn and Nova 
vehicles will. be manufackured and tested by various contractors. 
Mississj.ppj. Test Fac i l i t y  where their  products w i l l  be tested for 
acceptance,, t,he contractors wT11 require engineering and administ ratdve 
off ice  z;paoe, data collection and conrputation f a c i l i t i e s ,  tes t  preparation 
f a c i l i t i e s ,  and test  s t m i d  support shops. 
will reqikre large indus-trial  water supplies, high pressure gaseE and air, 
and back-up or main propellant storage f a c i l i t i e s .  
not be :Loctxted a t  the stage tes t  complexes due t o  the hazards and necessity 
f o r  b l a s t  cmd acoustic protective construction. The centmlizatj.on of 
these ftP:ilities will materially reduce overall construction COS1;8 and 
wi l l  increase efficiency i n  the use of the f a c i l i t i e s .  The roadr;, u t i l i -  
ties, waterways, docks, maintenance and supply f a c i l i t i e s ,  e tc . ,  are i t em 
norma1l:y required f o r  the activation of any indus t r ia l  type faci:Lity i n  tx  

virgin area. 

A t  the 

I n  a d a t i o n  each test complex 

These facil i1,ies will. 
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M I S S I S S I P P I  TEST FACILITY 
F I S C A L  Y E A R  1963 E S T I M A T E S  

UTI LlTY INSTALLATIONS AND SUPPORT FACILITIES 

I L - -  
SUPPLY BUILDING SUPPLY BUILDING 

1 140' r 
T - 7  

EQUIPMENT SHOP 
\'- 

PE R s PECTl V E 

1 2 9 5 '  

2 1 0 '  

MAINTENANCE BUILDING 
S I T E  PLAN 

0 I00 200 300 UX) 

S C A L E  IN F E E T  



COST ESTI.BIA1;IE: 

A. MND lLC€~UISI!MON. . 
B. SITE 1);FvELopMENT AND UTILITY 

~;ICAI.~TIONS.. . . . . . . . . . . . . . . . . . .  

miles). ..... 
Rc~atis ~ o a d s  t5  14.4 &les) . . 
RLver dredging. ...... 
Vehicle parking. ..... 
~tni.~roads (18 miles) 
IJnloading docks. ..... 
l?ot.able water wells, 

f i l t e r s ,  s e t t l i n g  
tanks, and distri- 
bution............. 

s ta t ions,  switching 
s ta t ions,  switch 
g,ear and distri- 
bution.. . . . . . . . . . . .  

Natural. gas distri- 
kution.. . . . . . . . . . . .  

Sanitary sewer 
ins ta l la t ion . . . . . . .  

C!arial or waterway 

Lock foundations . . 

:Electrical  sub - 

(5 miles). ......... 
C. FACII~!PY CONSTHUCTION AND 

MOIIXI'ICATIONS.. .................. 
OfIice and adminis- 

t r a t ion  building 
(35,500 square f ee t ;  
:~4,600 i n  1962 and 
: ~ o , ~ o o  i n  1963 at 
$24.00 per squrzre 

Data acquisit ion and 
reduction center 
(building only) 
(100,000 square 
feet a t  $26.00 per 
square foot) .  . e e e -. 

Test area control 
center . ( 20,000 
square f e e t  at 
$50.00 per square 
foot) .............. 

foot) .  ............. 350,W 

--- 

c-- 

Fiscal  Year F isca l  Year 
1962 1963 

450,000 

992, OOo 

536,800 

$5,542, W' 

1,000, OOO 
m 1 2 4 5  



Maintenance and 
supply i ’aci l i t ies  
supply 1)uJ.ld.ing.. 
(5,000 rqtmre feet 
at $8.00 per square 
foot). ............... 
building. . (4, OOO 
square feet a t  $8.00 
per sqixwe foot).  ... 
(7,000 square feet 
at $16.50 per square 
foot) ............... 
(24,OOCl square f ee t  
at $13.00 per square 
foot) ............... 

Fire station. .( 2,000 
square f ee t  at  
$15 . 00 per square 
foot) ............... 

Dock.................. 
I ndus t r i~ i l  water pump 

Segregated supply 

Equipment building 

Maintenance building 

house. ( 20,000 
square: feet, at 
$10.00 per square 

house ., . ( 800 square 
feet i x t  $10.00 per 

Central .nesting plant 
(11,203 square feet 
a t  $14.03 per square 
foot).  .............. 

Sewage treatment plant 
(5,000 square feet 
a t  $12 .OO :per s q w  
foot). .............. 

Water storage tanks. .. 

foot) ................ 
Electrictd. control 

square foo t ) .  ....... 

Fiscal Year 
1962 

Fiscal Yea:r 
1963 

32, OOo 

116,000 

200,000 

60,000 
650,000 



Fiscal Year 
1962 

D. EQUIRMENT, INSTRUMENTATION 
AND summ mm. ............. $663,200 

Fiscal Y e a -  
1963 

Industrial water pump 

Central heating and 
..... J $=,OOo house equipment --- 

cooling plant 

Sewage treatment 

Flre station equip- 

--- equipment.. ......... $643,200 
plant equipment ..... --- 440,000 

..-- merit................ 20,OOO 

E. DESIGN A 3 D  ENGINEERING SERVICES.. .. 1,390, ax, 1,400, OOO, 

$13,500, 000 Ifotd. estimated cost .......... &&Sua 



NATIONAL AERONAUTICS AND SPACE AI2KCNISTRATIQN 

F E W  YEAR 1963 ESTIMATES 

CONSTRUCTION OF FAC~LITIES - 1963 PROGRAM 

NUCLEAR ROCKET DEVELOPMENT STATION 

Page 
NO - 

CFl3-A2  

CF13 -A3 

CF13  -B1 

CF13  -C1  

C F 1 3  -D1 

~ ~ 1 3  - ~ i  

Lccation plan 

Stage s t a t i c  test  and maintenance f a c i l i t i e s .  . 
St,age demating, maintenance, and disassembly 

facilities.. . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  

Radiation e f f ec t s  f a c i l i t y  ...................... 
Components t e s t  faci l i t ies . . . . . . . . . . . . . . . . . . . . . .  

Support facilitjes.............................. 

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

$20,205,000 

8,660,000 

1,885,000 

2,125, ooo 

$~co,ooo, 000 
- 
- - - -I 
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NUCLEAR ROCKET DEXEXOR@.3VT STATION 

FISCAL YEN? 1963 ESTIMATES 

.-- STAGE STATIC TEST AND MAINTENANCE FACILITLES 

DESCRIPTIO:!: 

Because of the  radiation considerations associated with the 
nuclear stage, a l l  t e s t ing  involving nuclear power must be performell 
a t  a remote si te.  The Nuclear Rocket Development Stat ion at  Jackass 
Flats,  Nevada, has been selected as tha t  s i t e .  Existing f a c i l i t i e s  
a t  the s i t e  a r e  capable of t e s t ing  and handling nuclear engines, but 
nbt f u l l  stages. Therefore, there  i s  the requirement f o r  a f a c i l i -  
t i es  complemx capable of supporting and performing s t a t i c  t e s t ing  of 
t he  complete nuclear stage a 

The d.c:si.gn of the  f a c i l i t y  complex i s  based on the  dispersal  
philosop& f o r  reactor t e s t s  whereby separation of f a c i l i t i e s  is 
u t i l i zed  tto achieve radiation and explosion safety and minimum shielding. 
In the  in%c?:rest of" maximum t e s t  stand u t i l i za t ion  and test  program 
f l ex ib i l i t q ,  itt i s  planned t o  incorporate the mobile concept where the 
stage w i l l .  be i .nitfa1ly erected on a tes t  dol ly  and thereaf te r  trar.s-  
ported, f j-retl, and serviced on the  dolly. Special wide-gage trackage 
w i l l  be pi-ovfided interconnecting a l l  f a c i l i t i e s  t o  which the  complete 
stage musl; be taken during various phases of the test  cycle. 

3raw:i:igs of the  f a c i . l i t i e s  that comprise the  complete complex 
are snown 1311 the  following four pages. 
major elanents of the project follows: 

A detai led description of the 

En%;ine-veliicle - t e s t  stand No. 3: One t e s t  posit ion i s  r q u i r e d  
in i t . i a l ly  with provision f o r  the  possible future  addition 
of  two more posit ions.  The t e s t  posit ion w i l l  have the 
capa9ili ty t o  s t a t i c  t e s t  the  complete nuclear stage i n  
t h e  ver t ical ,  downward f i r i n g  position, at  full power 
with a l t i t u d e  simulation. The f a c i l i t y  w i l l  afford a 
fixed f i r i n g  posit ion and w i l l  be augmented w i t h  movable 
superstructures o s  gantries, and transporter - t e s t  
do l l ies  

Because of the  nuclear envtronment and resul tant  
activation and contamination problems, the  tes t  position 
1x.s been planned t o  be as simple and austere as possible 
(mnsistent with test  program requirements e 

concept i s  planned, wherein the stage w i l l  be dol ly  
mounted and delivered t o  the  f i r i n g  posit ion on special  
wide-gage rai l road trackage. 
mite the  requirement f o r  a fixed superstructure i n  the  
.high radiation field,  minimizing tes t  stand activation. 

The mobile 

This procedure w i l l  elimi-, 

CF 1,.3-~3 
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NUCLEAR R O C K E T  DEVELOPMENT STATION 

F I S C A L  Y E A R  1963 ESTIMATES 

STAGE STATIC T E S T  AND MAINTENANCE FACILITIES 
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The test  position, accordingly, i s  a r e l a t ive ly  simple 
structure,  largely underground, that incorporates 
nw:imum ease of decontamination and test  posit ion 
u t i l i za t ion .  A shield cover w i l l  be provided f o r  each 
enit of the exhaust def lector  so that the radioact ivi ty  
i:e:;uI.t ing from t e s t  operations may be safely contained 
:?or maintenance and service work. 
rnade f o r  remote ranoval of the  deflector when and as 
required. 

Provisions w i l l  be 

Remote disconnect capabili ty w i l l .  be provided i n  the  
test stands t o  enable detachment of the  vehicle from 
the instrumentation, controls, process piping, and 
exhaust duct Remotely controlled equipment w i l l  move 
the vehicle, i n  i t s  movable stand, t o  a cool-down area 
located several  hundred f ee t  away. A f t e r  removal of 
t h e  vehicle from the t e s t  position, the  exhaust duct 
w i l l  then be enclosed by the  remote positioned shield- 
Ir.g t o  permit ear ly  access t o  the  stand by operating 
personnel. 

The exhaust system w i l l  be water cooled and w i l l  
incorporate a supersonic e jector  which receives the  
exhaust of the  downward f i r i n g  nuclear rocket and 
then discharges the exhaust upward at a safe distance 
frorn the  t e s t  stand. The system w i l l  be underground 
to  %he extent necessary f o r  economical overall con- 
s-;ruction, and w i l l  be adequately shielded both 
during and afzer operation t o  afford adequate protect j  on 
for personnel and provide access t o  the  t e s t  posit ion 
a s  soon as feasible  a f t e r  removal of the  vehicle. 
The exhaust system w i l l  be t a i lo red  for the MXBVA 
engine but modification f o r  la rger  engines w i l l  be 
possible without major revisions of foundations or  
excavations 

'The t e s t  posit ion w i l l  consfst o f  a pad area pro- 
viding the f i r i n g  position; a deflector; a control 
a.nd instmunenta,tion termination room with connecting 
t.unnel; a valve p i t  f o r  cryogenic and service piping; 
remote disconnect couplings f o r  a l l  controls; instru-  
mentation and piping t o  the  stage; removal and holding 
areas f o r  the  neutron shields; and TV and radiation 
monitoring stands 

Liquid hydrogen storage dewars w i l l  be provided, 
grcibably vacuum- jacketed spheres. Vacuum-Jacketed 
:Liquid hydrogen t ransfer  l i nes  w i l l  be provided t o  
t ransfer  l iquid liydxogen from storage t o  the  run 
tank. 



(b) Control center: A control center i s  required t o  serve 
The center w i l l  provide approximately 8, l . l  t e s t  areas. 

2’2,000 square feet of f l oo r  area and w i l l  contain 
recording i n s t m e n t a t i o n ,  f a c i l i t y  and t e s t  controls, 
Edt.e radiation monitoring and meteorological data in- 
strumentation, communications, t e s t  complex management , 
m e L  a personnel retreat ,  from adjacent nonsliielded 
f’ac:il.it;ies during f i r i ngs  

The f a c i l i t y  .is pknned t o  be a two-story shielded 
:;-truc:ture, prima::ily of concrete construction with 
t?nirth cover t o  provide the required radiat ion shield- 
:in{:. 
~;uimel connection t o  the  t e s t  positions. Entry w i l l  
be at; grade on t o  the first f loor  on the  side of the  
lxxLlding oppoeite the test  posit ions with a shadow 
;shielded entry way. 

The lower f l o o r  w i l l  be below grade with a cable 

Areas w i l l  be provided f o r  such functions as test 
co:ntrol ( f o r  the test  posit ions and f o r  the  component 
t e s t  f a c i l i t i e s )  , instrumentation and recording, 
grmnd support , telemetry, vibration analysis, auto- 
= t i c  checkout equipment, cable termination, building 
equipment, minor repair ,  storage, br ief ing room and 
supe:rvisory off ices .  A false f loor  w i l l  be provided 
f o r  electronics equipment, and humidity and tempera- 
t u r e  control as required. Evaporative cooling will be 
provided in critical areas f o r  personnel comfort. 
The instrumentation and controls t o  be ins ta l led  i n  
t h i s  f a c i l i t y  a r e  descyibed below. 

( c )  - Irstrwnentation systems: A basic land-line-type in- 
strumentation system w i l l  be provided t o  supply the 
necessary data f o r  determining the  nuclear stage 
t?nvironmental and functional character is t ics  during 
cE;Ptive f i r i ngs .  Tlie system w i l l  a l so  provide data 
f o r  other component checkout and t e s t ing  operations 
that a r e  assigned Lo the  complex. The instrumenta- 
t i o n  system wiLL connect, the  f i r i n g  posit ions and 
any other t e s t  o r  checkout f a c i l i t y  requiring 
extensive instrumentation recording with the  control 
center and w i l l  consis3 of recording devices, cable 
t ra r~miss ion ,  patching o r  switching, s ignal  condition- 
ing, monitoring, and other re la ted functions such as 
calibration and maintenance, Provision w i l l  be made 
fo r  other instrumentation-related functions that a re  
known t o  be necessary, but can only be defined i n  
d e t a i l  by the  user of the f a c i l i t y  such as f l i gh t -  
type telemetry ground s ta t ions,  automatic stage 
checkout eqxipmen$, and assembly checkout equipment. 



The instrumentation will be provided that is  
necessary f o r  the i n i t i a l  tes t  stand ins ta l la t ion .  
Provisions w i l l  be included, however, f o r  permitting 
growth poten t ia l  t o  additional test stands. 
consideration here w t l l  be that the  patching w i l l  be 
~wranged i n  such a way that when additional test  stands 
m e  added, a, rainbum mount of instrumentation would 
need t o  be added while re ta ining the capabi l i ty  t o  
switch from one tes t  posit ion t o  the  other i n  a 
minmum time. 

The primar3 

- Con1;rol systems: 
these f a c i l i t i e s  w i l l  include consoles, equipment 
raclcs, transmission and dis t r ibut ion cables, conduits, 
cable t rays ,  ducts, relays,  instruments, recorders, 
readout 8 , actuators, and other h a r d m e .  The systems 
w i l l  permit the  complete remote control of a l l  f a c i l i t y  
and service equipment on the  t e s t  stand which is  required 
to be  operated during nomab prerun and postrun pro- 
cedures. 
gantry o r  crane operations; vehicle or engine mating o r  
d.emating system; movable shielding systems; g a s  purge 
systems; gas pressurization systems; and water deluge, 
cocbdom, OF def lector  cooling systems. Remote con- 
t , rol  of the t e s t  complex i s  a l so  necessary t o  provide 
~ O E  i t i v e  personnel and equipment safety tlxrough the  
use of oral ,  aural, and visual  mrning  systems; 
t raff ic  barricades and signals; operational and ad- 
rainistmtive intercommunication systems; and area and 
equipment survefPlmee by means of periscopes and 
closed-circuit te levis ion systems. 

The control systems required f o r  

Included are propellant handling systems; 

Other control systems are needed f o r  t he  ready 
acceptance of -the test  item, vehicle, o r  stage, and 
it:; associated ground support equipment, i n to  the  *est 
stand and C O L ~  ro?, center. A f lexible ,  integrated, 
controll system is required t o  persnit t he  safe and 
ef.Ficl en% perform8nce of the  desired tes t  program. 
The overal l  system w i l l  include the  monitoring of 
tests by means of" event recorders; automatic mal- 
function de.tec&fon; alam and correction devices; 
and photographic inetsumentaSion coverage. 

Cryogenics and high-pressure gas systems: 
and high-pressure gas storage and t ransfes  systems 
w i l l  be required a t  the t e s t  posit ion and at  the 
component test; area. 

Cryogenic 

CF 13-uo  



( f )  E;te.ge assembly and maintenance building: T h i s  building :a.l provide capabili ty for  inspection, assembly, - 

erection, modlfication, and maintenance operations f o r  
riuclear stages, including the a b i l i t y  t o  i n s t a l l  
i.-ntlioactive engines The building w i l l  connect in to  
%he  s i t e  trackage n;ystem, u t i l i z i n g  the  stage t rans-  
poi.*t do l l i e s  f o r  assembly of the  stages. Provisions 
1ri:Ll be made for two assembly bays with overhead 
crime capacity capable of handling the  stage i n  the  
"ve:ptical position. One bay w i l l  be used f o r  the  
aseerwbly of a nonradioactive stage. 
rliU provide adequate radiation control, protection, 
znd tlecontanina,t, ion sui table  for maintenance of 
canp:Lete stager; 

The other bay 

Although the stage assembly and maintenance 
building w i l l  he designed with both bays, the  i n i t i a l  
construction w i l l  include only the  "warm" bay equipped 
t o  dl3 maintenance on radioactive stages since t h i s  
bay can obviously a l so  do a l l  of t he  nonradioactive 
work required. Pt is anticipated,  however, that tlie 
stage t e s t ing  pt'ogran w i l l  increase to t he  point where 
8 bay which can be used solely f o r  the assembly of non- 
radioactive stages w i l l  be needed t o  meet future  pro- 
gram requirements. 
in a fu ture  budge.*,o 
tnri.l.1 be sui tably painted f o r  ease of decontamination; 
liot drains w i l l  be provided and radiation heal th  physics 
contxol equipmerh w i l l  be included and located adjacent 
t o  %he llm-mt' area. 
approximateI.y ~ . , O O O  square feeto Handling of the  
s1;age i n  the bay will be accomplished by a 25-ton 
b:?idge crane. 
accomplished us Eng the  mobile service crane (gantry) 
in conjunction with one of" the high bay cranes by posit:i.on 
ing the gantry adjacent t o  t he  buSlding. 

This second bay may be requested 
The in t e r io r  of tlie "warm" bay 

The t o t a l  bay area w i l l  be 

Stage erection i s  planned t o  be 

The center porLlbn of the  building w i l l  provide 
approximately 15,000 square f e e t  of f loor  area and 
wil.1 include machine , welding and paint shops, subsystea 
preparation ares,  parts inspection, stock rooms, re- 
cei  ving and holding areas, personnel decontamination 
f a c i l i t i e s ,  x-ray f a c i l i t i e s ,  conference rooms, off ices ,  
and building equipment. 
s t e e l  framing, concre%e floors, concrete block lower 
walls and cormga,ted asbestos upper walls. 
interest, of operational efficiency the f a c i l i t y  w i l l  be 
central ly  located i n  bhe complex and during f i r ings  may 
be sub jec%ed t o  radiation leve ls  above laboratory 
tde rance .  
ing will be emcuatxxi t o  the nearby control center. 

Construction w i l l  include 

I n  the  

For brief" periods personnel i n  the  build- 

CF 13-~11. 



JUSTIFICAT:tON -- : 

vehicle i n  the 1966 t o  1967 period. 
test  and mintenance f a c i l i t i e s  will be required by early 1964. 
high radlosctive environment associated w i t h  the operation of nuclear 
reactors precludes the use of exis t ing vehicle static test  f a c i l i t i e s  
at other Iccatfons. The engine test  f a c i l i t i e s ,  which w i l l  a l so  be a 
part of Nuclear Rocket Dewlopnent Stat ion w i l l  be i n  constant use for  
tes t ing  nucblear rocket engines and w i l l  not be available f o r  vehicle 
t e s t ing  o r  engine m t i n g  tests. Vehicle t e s t  stands are,  therefore, 
required t o  permit flight; stage uevelopment . 
of these s:t;mda is  required t o  be started i n  the f i s c a l  year 1963 t o  
meet the I<Xk;-I.967 f l i gh t  test schec3ule. 

The nuc1Et.ar rocket program is  based on f l i g h t  testing the R i f t  
To r ea l i ze  t h i s  goal, vehicle 

The 

Construct ion of the first 

The l;c?s1; stand requested i n  t h i s  project must a l so  be availabl.e, 
and usable, as a backup stand for engine development tes t ing .  
only two engine tes t  stands are required f o r  t h i s  program, a f ac i lx ty  
mishap or  unforeseen d i f f i c u l t i e s  i n  the engine development program 
would r e q l i r e  the  use of the proposed stand i n  the engine development 
program 

Although 

One o f  the pr incipal  objectives i n  s t a t i c  t e s t ing  a nuclear stage 
is t o  determine the  most e f f i c i en t  and reliable method f o r  handling 
and hunching the vehicle a t  the launch f a c i l i t i e s .  
described above is  necessary to m e e t  th i s  objective, and w i l l  a lso  be 
used during a t ra in ing  period f o r  the crew responsible f o r  the launch 
operations. 

The equipment 

Exis1;ing f a c i l i t i e s  or  thorn planned for  other programs at the 
Stat ion EWX not capable of b n d l i n g  i t a s  of t he  s ize  of the R i f t  
stage. S:ince the stages will be recycled through the tes t  program, 
there murr; be a f a c i l i t y  capable of performing the warm maintenance 
function on a complete stage. 
assembly and checkout of the stage at; the Station. 
and main-tsnznce building w f U  provide these capabi l i t ies .  

There must a l so  be a capabi l i ty  foJ* 
The stage assrmbly 

Maqy years of experience i n  testing; other types of rocket vehicles 
have proven the worth.of cample-te systems checkouts p r io r  t o  a hot test. 
It is cer ta in  that t h i s  t e s t  philosophy w i l l  be even more worthwhile 
i n  the ca,se of the nuclear vehicle because of the high costs  of each 
hot test and the comparatively l o w  rate of tes t ing .  
be made to eliminate subsystem and component malfunction during a test .  
No other fe.ci1ity i s  avai.lable which can achieve t h i s  objective. 

Every e f fo r t  must 



A. LAND.A.C~UISITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B. SITE DEVELOPMENT AND UTILITY IN'STAI;LATIONS.. ..... 
Site preparation .................... $UO,OOO 
Paving .............................. 90,000 
Railroad trackage ................... 50,000 

turntable.  ....................... 635,000 
Remote control switches.. ........... 50,000 

substations.. .................... 650,000 

Remotely controlled double trackage 

Water l i n e  extensions............... 750,000 
Pcwer. l i n e  extensions and 

C. FACIJ,ITY CONSmUCTION AND MODIFICATIONS.. ........ 
Tcwt stand and blast p i t .  ........... 
~ o i z t r o ~  center . . (22,400 square 

Sti%gfs wsembly and ma in temce  

654,000 
Do:?llect;or ........................... k50,OOo 

feet; a t  $50 per square foot ) . .  ... ~ , U O , O O O  

at $53 per b;qua:re foot) .......... 1,156,OOO 
building (22,000 square feet 

3,3&, 000 

Stage cars.....o........e.....e.eo.e 
Qsntry. . . .a. . . .  ..................... 
Special j i g s  and fixtures........... 
Cryogenic gas s%orsge ............... 
Cryogenic gas piping system. * .  . e * .  . 
Crsycgenic valves, consoles, and 

remotely controlled connections. . 
Hi.gh-pressure gas storage and piping 
Se.fety ~ystems ...................... 
F ' r o ~ ; r m e r a .  ........................ 
C!tbl.ing multiplexing. ............... 
Fkcorders, alarms, and consoles. * .  . 
FkaCLout equipment ................... 
Comiunications systems. ............. 
Fac i l i t y  instrumentat ion. ........... 
fQrc:ili.ty controls , .  ................. 

Shop equfpmen% ...................... 
280,000 

1,200,000 
i,500,000 

350,000 
800,000 
600,000 

500,000 
350,000 
600,000 

1,000,000 
goo, 000 
370,000 

2,400,000 
130, ooo 
750,000 
250, ooo 

2, !jOO, 000 E. DE;:CGIIJ AND ENGINEERING SEWICES.. ................ 
Total estimated cost . . . . . .  $20, ivy, 000 - 



NUCLEAB RQCKFT DEVELQPMENT STATION 

FISCAL YEAR 1963 ESTIMATES 

---I STAGE DENATING, MAIPJTENLNCE, AND DISASSBIBLY FACILITIES 

DESCRTPTI_OCI: 

Fac i l i t i e s  a r e  required t h a t  w i l l  permit (a) the  mating and demating 
of ra,rlioac%ive engines w i t h  t he  vehicles; (b) maintenance and disassembly 
of radioa.c:l;ive engines and engine components; (c )  cool-down of stage and 
moveable t,eat equipment af%er a hot engine has; been demated; and (d) minor 
hot nlaintoc:mmce which must be done by remote means but which would not 
necessitate demating and removal of the engine t o  the  engine maint,enance 
and d i ~ a ~ ~ e ~ ~ ~ b l y  building. 

The rnating and dematlng area w i l l  be equipped t o  disconnect mmotely 
( or  reconnect !J a radioactive nuclear engine from the  nuclear vehicle 
The cool--doin area w i l l  be an area served by the  trackage system, with 
minim1 she.Lter, which wi.11 serve as a holding posit ion f o r  radiorrctive 
decay of the complete s tase  and transport  dolly. 
included for radiat ion monitoring, personnel control, and nuclear safety.  

Provisions w i l l  be 

The aemting f a c i l i t y  will be a Pow-height, U-shaped, shielded build- 
ing, w i t h  shielded viewing windows equipped f o r  remote manipulation. 
Capability w i l l  also be provided fo r  hardme and f a c i l i t y  decontamination 
and contamination control. The functions t o  be provided here are engine 
and stage mating and damting, engine transfer t o  and from its t rans-  
porter,  asd. minor "hot" maintenance which can be performed on location. 

A l&rg;e ,  thPck-mU-ed concrete disassembly bay w i l l  be added t o  the  
engine mtintenance and dj.sasaembly building t o  permit the  maintenance 
and disa.e;scmklly of radioactive rocket engines used i n  the  vehicle program. 
Upon completion of a tes?;, the  nuclear socket engine w i l l  be sepazated 
frm the  vehicle and brought i n  t o  the  addi t ional  bay of t he  building 
and positioned i n  a s p e c i d  disassembly j i g .  These operations will be 
pesformc?tl by remotely operated equipment because the highly radioactive 
engines i d L 3  preclude any contact maintenance or disassembly work. 
Both " ~ ( T G "  bays w i l l  be used as required for vehicle engines- I n  order 
t o  knprtrfe the efficiency of operations and permit vehicle engine dis- 
assembly i n  the  t o t a l  f a z i l f t y  it w i l l  be necessary t o  add shielding 
windows and remote handling equipment t o  t h e  "hot" bay being bui.Lt 
with current funds. 

Most of the major maintenance work w i l l  be performed i n  the  new 
large bay, which w i l l  be equipped with manipulators and remotely con- 
t ro l l ed  turntables.  The w a l l s  and roof of t he  large bay w i l l  be con- 
structed. o f  reinforced concrete varying i n  thickness from f i v e  f e e t  t o  



two feet .  
t h o u &  oil, f i l l e d  leaded glass windows designed t o  protect operating 
personnel j h r n  excessive radiation. 

The mbtenance and disassembly operations w i l l  be viewed 

In acbiition to the large disassembly bay, a limited number of "hot" 
and "warn" ccslls w i l l  be provided fo r  the disassembly and close inspection 
of radioactive components. 
constructed of thick concrete walls w i t h  lead glass windows t o  provide 
shielding, and equipped with remote manipulators. 

These ce l l s  w i l l  be relat ively small 113 size, 

A limited number of laboratories and offices w i l l  also be provided 
t o  coxplete R : faci l i ty  capable of eff ic ient ly  performing all of the tqsks 
associate3 with the maintenance, disaasembly, and inspection of radio- 
active hardware associated w i t h  a nuclear socket program. 

Wovision w i l l  be made for  safe storage o r  disposal of radioactive 
waste materials, 
cluded i n  the project. 

Necessary additions t o  the railroad system are in- 

Sketches of the proposed additions t o  the engine maintenance and 
disassemIi:,;y bufldfng and tbhe proposed new stage dmating f a c i l i t y  are  
shown on the following four pages. 

There a r e  no existing f a c i l i t i e s  at the Station capable of remotely 
disconnec'ti.clg a 'r3iot" nuclear engine from a stage of the physical size 
of the nuclear stage.  Since the stages are  t o  be recycled, provisions 
must be made :For holding the stage i n  a monitored area fo r  coolsfdm 
and d.ec.o:~taminat~cm to alLaw contact maintenance to be performqd within 
a reasonable :period r.2 time af'ter the "hot" nuclear engine has been 
demabed from the stage. 
function t o  be carried out. 

The new stage aemdt t ing  f a c i l i t y  w i l l  aJ.lov this 

The "hot" engines when demated from the vehicles will be maintained 
or disassentbled as required i n  the engine mafitenance and disassembly 
building; additions t o  this building are required t o  prevent delays i n  
the proe,r*ani 

The t o t a , l  engine maintenance and disassembly f a c i l i t y  t o  accommodate 
the N E R W  and. R%:T programs aiming at a flight date i n  the 1966-67 time 
period Yequires the addition of the items lheluded i n  t h i s  project. 
They are .the minimum requirements t o  accommodate the program on Ychedule. 
The second large disassanbly bay is requlred t o  handle the engines t h a t  
w i l l  be 1iC.UPzeci i n  the R i f t  vehicle developent program. These engines 
w i l l  be iii.CzOmodated i n  the engine maintenance and disassembly building. 
Severe ';raE::ic p r s b l a s  w i l l  be created in t h i s  building i f  the ad- 
diti0na.L b&jr is not  a v a i l a b l e  when tne R i f t  vehicle tes t ing program 
begins. The disassembly bay must be s tar ted in f i s ca l  year 1963 so 



NUCLEAR ROCKET DEVELOPMENT STATION 
FISCAL YEAR 1963 ESTIMATES 

STAGE DEMATING, MAINTENANCE, AND DISASSEMBLY FACILITIES 

ADDITIONS TO ENGINE MAINTENANCE AND DISASSEWELY BUiiBi i iG 
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NUCLEAR ROCKET DEVELOPMENT STATION 
FISCAL YEAR 1963 ESTIMATES 

STAGE DEMATING, MAINTENANCEl AND DISASSEMBLY FACILITIES 

GROUND FLOOR 

1 I PERSONEL DECONTAYlNATlO~ ArJD 

12 HEALTH WYSICS OFFICE 
13 MOTOR-GENERATOR SETS 
IL HEALTH PHYSICS STORAGE 
I5 CONTROL CENTER 
16 MANIPULATOR PARTS STORAGE 
I7 HEATING, VENTILATING, AND AIR 

18 HOT CELL 

LOWER ROOM 

COND~TIONING EWIPUENT 

. -  .., , t ~ .  . c 
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that the  massive concrete s t ructure  can be completed i n  time t o  be used 
i n  the  pmgram. 

Fund:; are requested for a minirum of equipment i n  the  new "hol;" bay 
t o  accmnodztt? only the  ear ly  phases of t he  vehicle program. 
w i l l  be made in  the design f o r  t he  addition of more shielding windows, 
manipulators, and other equipment if  required at  a later date. 

Prcovisions 

COST ESTIMATE: 

A. ZAND ACQUISITION.* ....................................... 
B. SITE, DEVELOPMENT AND U T I L I T Y  INS'IIALLATIQNS.. ............. 

E8i.te preparation. ......................... $40,000 
Paving,. ................................... 20,000 
Sikiter l i n e  extension distribution..  ....... 35,000 
Power l i n e  and substations. ............... 140,000 
€kti:Lroad trackage and switching.. ........ : 40,000 

lg0,oOo €trri:Lrc)ad turntable.  ....................... 
C. FAC:ULITY CONSTRUCTION AND MODIFICATIONS. . . . 0 e 

343t maintenance bay addition; shielded -- 
(26,,000 square fee t  a t  $90 per 

Xot c e l l  addition; shielded (8,300 
square f ee t  at  $100 per square 

Office addition (4,800 square feet 

Stage demating f a c i l i t y  (8,100 square 

square foot) ............................ 2,340,000 

foot) .  .................................. 830,000 

a t  $25 per squaze foot) .  ................ 
f e e t  at $150 per square foot).  .......... 

120,000 

1,210,000 

D. EQL'JBIENT, ICrJISTRmWTION, AND SUPPORT SYSTEMS. . 0 t 

4,500,000 

Overhead manipulator ...................... 
Special too ls ,  jigs, and fixtures. . . .  ..... 
Spe:ci.al radiat ion shielding. .............. 
Operat ion and maintenance equipment 

and machine toolse..O...............O... 
Hot c e l l  furnishings.. .................... 
liernote controls........................... 
liernote control manipulators ............... 
I3adiation i n s t m e n t a t  ion and 

inonitoring equipment. ................... 
.High pressure gas storage system. ......... 
2amunication systems ..................... 

400,000 
650,000 
500,000 

300, ooo 
250,000 
300, ooo 
280,000 

300,000 
10,000 
45,000 

E. DESIGN AND ENGINEERING SEBVICES.......................... -L- 660 ooo 

Total estimated cost..  ..................... $8,660 II= 000 



NUCLEAR BOCKET DEKELOpME1vT SII3ATION 

FISCAL ma 1963 ESTIMATES 

MDIATION EFFECTS FACILITY - 

A f&tc:i:,it,y i s  required t o  evaluate the performance and t o  conduct 
developniml; of the  various nuclear rocket component systems operating 
i n  a rac1:iai;ion environment similar t o  t h a t  encountered i n  f u l l  power 
reactor opt?ration. 
type nuc:letur rocket s y s t w  excluding the reactor.  A separately con- 
trolled, ,  wmhielded, t e s t  reac%or us;ing a separate flow system w:i-ll 
be operated a t  low power fo r  a long enough time t o  duplicate the  t o t a l  
cumulative radiat ion effect  on the engine components and assembled 
camponent s y s t a s  that would r e su l t  from operation at  maximum design 
power level .  
pages. 

The f a c i l i t y  w i l l  accommodate a fu l l - sca le  flight- 

Drawings of the  f a c i l i t y  are shown on the  following three 

The radiat ion effeczs f a c i l i t y  w i l l  consist of t he  following major 
components : 

(a) Buildings:: A test, stmd constructed on a concrete 
foundation connected with the  exis t ing engine test  
stand No. E control point by a new access and cable 
tunnel. The test  stand s t ructure  is  required t o  
support the test  engine and control assembly and t o  
provide connection terminals fo r  remote control and 
instrumenta%ion cabling 
support the  remote controlled reactor transport  car 
and a l l  reactor  piping and cabling interface couplers. 
A tunnel between the  f a c i l i t y  and the control point 
i s  required f o r  t he  protection of instrumentation 
and control cabling, personnel access, and general 
u t i l i t y  services. The exis t ing control point w i l l  
be enlarged t o  accommodate addi t ional  control 
consoles and data acquis i t ion equipment. 

The building must a l so  

U t i l i t y  eonnectisns: 
ligliting, operating -11 shop tools ,  f o r  miscellaneous 
services, and f o r  instrumentation and control operations 
during engine tests. Further s tudies  may indicate the 
need of an emergency auxi l iary power supply. 
service i s  required f o r  emergency cooling of the  reactor  
and f o r  cleaning, decontamination wash-down, and personnel 
uses between engine operating periods. 
operation and i r rad ia t ion  0f the  nuclear engine components, 

E lec t r ic  power is required fo:l? 

Water 

After r e a c t m  
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RADIATION EFFECTS FACILITY 
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NUCLEAR ROCKET DEVELOPMENT STATION 
FISCAL YEAR 1963 ESTIMATES 

RADIATION EFFECTS FACILITY 



wash-down with water hoses w i l l  be necessary t o  
renove radioactive dust and debris p r io r  t o  pre- 
paration f o r  the next t e s t  operation. The radio- 
act ive wash water must be conducted t o  a sui table  
re tent ion basin away from the f a c i l i t y  by special  
drains and sewer system. 

( c )  - S i t e  improvement, roads, and railroads: Access 
roads, parking areas, and rai l road extensions w i l l  
be constructed t o  provide access f o r  personnel, 
material, and equipment. t o  the s i t e .  The f a c i l i t y  
w i l l  be served by a remote controlled locomotive 
that w i l l  remove %lie reactor car from the f a c i l i t y  
aftex- a YW t,o e i ther  an  exis t ing cool-down siding 
or t o  the maintenance and disassembly building 
c!mentLy under construction 

((3) I n s t m e n t a t i o n  and controls: As the  f a c i l i t y  w i l l  
be remotely operated from the control point, a l l  
control and indication c i rcu i t s ,  as w e l l  as data 
1;ransmisp;ion channels, must be run from t he  test  
:stand location to the control. point.  Protected * 

and shielded cabling w i l l  be used as required 
tlepending on the  e l e e t r f e s l  charac te r i s t ics  of 
each c i r cu i t .  Experience has shown that a mini- 
inum of 1,000 c i r cu i t s  w i l l  be necessary on the  
t e s t  equipment a d  tes t  reactor operation, and 
LOO c i r cu i t s  f0.r communication, paging alarms, 
ayld purge systems. 

(e) Coolan$ f h l d  system: The reactor, operating at  
low power, will. be cooled by high-pressure gaseous 
nitrogen which must be stored and delivered i n  
adequate quantit ies t o  insure safe reactor operatiori 
f o r  the t b e  regUlrede 

(f :I Cryogenic st;or%ge and pipinl;: Liquid hydrogen w i l l  

This requires a new l iqu id  
be supplied t o  the  i r rad ia ted  turbo-pump assembly at, 
the  pump capacity rate. 
hydrogen dewar and/or run tank, vacuum jacket pipiq; ,  
valves and  control.^. 
nitrogen system for pre-cooling and a l i qu id  oxygen 
s y s t m  for  the list gas generator. 

Also required w e  a l iqu id  

(g) Hot gas generator: Hot gas under pressure i s  required 
t o  power the  l iqu id  hydsogen turbopump a t  i t s  maximum 
output. This gas, t o  be supplied i n  the  flight vehicle 
by e i the r  a separate uni t  or a reactor bleed system, 
w i l l  be supplied i n  the  radiat ion effects  f a c i l i t y  ‘by a 
separate burner system. 



JUSTIFICATION : --- 
Because of the cos% of each test  of a full-scale flight-type 

nuclear engine, every effort must be made t o  examine the performance 
of a l l  colriponents and sub-sys%as under conditions s h d a t i n g  as 
nearly 8.6 possible %he environment and operating loads encountered 
i n  actue.1 operatio3 before running them i n  f u l l  engin@ tests. 
of a ma,;lor component such as a -t;urbopump i n  a fuU engine t e s t  cIr in  
f l igh t  could. be extranely costly t o  the program in both time a n d  money. 
The rail:.at;ion effects  facility w i U  enable 8 combination of mechanical 
and thei,mtl loads and cumuhtlvs radiation effects  t o  be imposed on the 
completx engine sub-assembly i n  a relatively safe and economical. manner 
and thtrreby minimize the chance of a component fa i lure  during fdll-power 
nuclear engine ope-atfon in an engine test stand or  on the stage s t a t i c  
test  sI;,%nd. 
that t o  insure successful completion of the program on schedule, proof 
of cqpanent r e l i ab i l i t y  i s  essential. 

Failure 

Ekperience i n  complex vehicle development programs dictate:; 

Using t h i s  fac i l i ty ,  a reactor operated independently of thc 3 cam- 
ponents t o  ’be tested will provide a radiation environment similw: t o  
that t c  which the components will, be subjected i n  the actual f l igh t  
system. 
pump, corkrols, and instruments under full-load conditions independent 
of test, reactor opemtlon. The f ac i l i t y  w i l l  not provide f o r  high- 
power rea.ctor operation and w i l l ,  Lherefose, not be equipped with a 
high-gerf‘ormance exhaust duet, or cooling water system and all t,he cost 
and ccmalpl-exit ies inherent thereto 

This w i l l  pemiif, evaluation of the performance of the turbo- 

Drainage, grading, vtnd compaction.. ....... $75,000 
Paving.D.. . . . O . . . O . . ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ * ~ . . . . . . ~ ~  30,000 
Railroad trackage and switching.. ......... 5,000 

50,000 
LOO, 000 

R.adioactive waste disposal sewer.. O O e . e  10,000 

Water l i ne  extension and vrzlving .......... 
Power line exbensfon a8. transformer...... 

C. 465#, 000 

Superstructure and foun~t ions . . . . . . .* . . . .  100,000 
Access tunnel and forward control vault. 250,000 
Control point expansion (2000 square 

iPeet a t  $50 per square foot). . . . . 100,000 
Cable terminal and switching vault 8 . . e e 15 , ooo 

-. e. 



D. EQUIPMENT, INSTR-ATION, AND SUPPORT SYSTEMS.. ........ $'j, 590,OOCI 

Hi& pressure nitrogen coolant f l u i d  

Piping and controls for nitrogen 

Lli.quid hydrogen dewar - 250,000 

storage system. ......................... $2,400,000 

syst  em...............*.*..............'. 100,000 

ge.Uon .................................. 400,OOO 
Liqyid. hydrogen piping.. .................. 20,000 
1,:-quid hydrogen run tank .................. 400,000 

sptems ................................. 50,000 
Hot gas generator......................... 500,000 
I??ooc:ess piping.. .......................... 150,000 

instrumentation channels. ............... 960,000 

c:nannels................................ 20,000 

I,:Lquid nitrogen and l iqu id  oxygen 

Ilctttt acquisit ion and s ignal  

Qmcrol  c i r cu i t  and communication 

.'?,scility operat ion control systems 
including cryogenic valves, remote 
controlled connections, and consoles.... 490,000 

Zommunications systems... ................. 100,000 

800,000 E. DESIGN AND EXGINEERING SEBVICES.......................... ., I 

Total estimated cost............ 1&125,000 

CF 13-C7 



FISCAL YEAR 1963 ESTIMATES 

COMPOIENTS TEST FACILD6ES 

DESCRIFTIOU -. : 

Capabllit,y i s  required f o r  conducting application approval and oper- 
ational asmmace t e s t ing  of parts, components, and subsystems of the  
nuclear sta.ge. Major features  of the  proposed components test  f a c i l i t i e s  
include conqnrient t e s t  cel ls ,  a cold f l o w  t e s t  stand, instrumentation 
systems, a t;est control syst,em, a control and operations center, cryogenic 
and high-pressure gas storage and dis t r ibut ion systems, and trackage in t e r -  
connection 1;o fa ,c i l i t a te  complete nonnuclear stage cold flow tes t ing.  

The te:;.t; c e l l s  and tes t  stand w i l l  provide t e s t  benches and d.ti-. 

Adequate 
purpose tes;'; j?ositions including supporting equipment. 
component 1;esting at cryogenic temperatures w i l l  be provided. 
f a c i l i t i e s  v i : l l  a l so  be provided for t e s t ing  and cal ibrat ing components, 
assemblies, znd subsystems such as propellant feed systems, f l o w  con- 
t ro l l e r s ,  li,?it't exchangers, valves, and pressurization systems. 

Capability f'or 

The control and operations center w i l l  be par t  of t he  control center 
described under t he  project covering the  stage s t a t i c  t e s t  and m i n t e -  
nance fac i l i . t i es .  
t e s t  setup. Pmvisions will be made f o r  an operations office,  and space 
f o r  instrumentation and conLrol cable distribution, patching and signal 
conditioning. The component t e s t  area w i l l  be protected by reinforced, 
blast- resis tant  concretx and will. be equipped with alarms and f i r e  
protection c;cntrolLo Liquid. hydrogen, high-pressure gases, and othe:r 
services w i l l  be provided i.n the  most economical manner consistent with 
safety, ogera,tional requirements, and economy, Trackage, pv ing ,  a.nd 
u t i l i t i e s  vi1.1 be provided as required and integrated in to  the  over-all  

1% w i l l  permit remote operation and 'control of the  

complex e 

The i.nst;rumentJation system w i l l  provide data channels, terminamtion 
and signal. conditioning equipment, and patch panels integrated intcl t he  
control ceriter of the  s t a t i c  t e s t  complex. Test controls, including 
c0mmwiicat;:ions and other special  systems, w i l l  be provided t o  suppcirt 
the tes t  :;d;ands and re la ted  systems. 

Sketclie:; of the  f a c i l i t i e s  Lo be provided i n  the  component t e s t  
area a re  :;:nom on the  following ~ J O  pages. 

CF 13-1:n 
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JUSTDICAT 1011 -- : 
The capabili ty f o r  component bench t e s t ing  i s  required since incli- 

vidual ~-ompo:ieiits shipped t o  the Stat ion for assembly in to  the  stage 
will require some acceptance inspection t e s t s .  
compone:it ma,lf.mction, a quick means of bench t e s t ing  or  trouble 
shooting must -363 provided. 
be encountemd i n  shipping t h e  components back t o  the  vendor fo r  theije 
types of t e s t s .  

Also, i n  t he  event oj’ 

This w i l l  minimize the  delays that would 

Thc capabili ty f o r  cold-flow and tanking tests must be available 
a t  f,hc ; tat ion vhere the  stages w i l l  be checked out a f t e r  assembly, 
and pr ior  t3 hot f i r ing .  
stage and i t s  coinponents w i l l  be shipped in to  and assembled at the  
S t a t i o n ,  
a stage development program. 

This  t e s t ing  w i l l  be required since the  

T h i s  type of cold-flow and tanking t e s t s  i s  a basic part O P  

COST ESTIMATE: -- 
--- A. W \ i D  ACG!TTJ:SITION.. ........................................ 

B. SITE DEATLOPMENT ATJD UTILITY 1TJSTAZ;wlrTIONSo 0 0 o 

Watei l i ne  extension and distribution. ....... $ 75,000 
Power’ li.ne extension and substation,. ........ l30 ,OOO 
Si te  prctpsation.. ........................... 20,000 
~avirYS. ....................................... LO, 000 
Railroad and %urntables a t  f ac i l i t y . .  100,000 . o. . . 

335, OOCI 

250, OOC) 

Component t e s t  building e e (3600 square 

~old-:?~.ow t e s t  f ac i l i ky  . (3600 square 

?ads eo:c cryogenic storage tanks 

f ee4; :it; $to,  00 per square foot).  ........... 
fee-; at $20.00 per square foot 1 ............ 
square fee t  at $10.00 per square foot )  . . 

lh4 ,OOO 

72,000 

34,000 

EQ;JIPJE PIT, ~CNSTRlJNET;SrA[r ION, AID SUPPORT SYSTEMS o e 0 o 4 0 0 e 

($00 

D 0 :I-, 100, 000 

Equi.pment, tools, jigs, and fixtures.. ....... 130,000 

CryoTenic storage and piping systems.. ....... 650,000 
InsLrtmesitation and controls..  ............... 50,000 
IConmunication system.. ...................... 70,000 

Cont r31s and inctruxentation Tor 
cqyogenic systems.,.. ...................... 200,000 

E o  DESIGN ARD ENGINEERING S E R ~ C E S ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ r ~ ~ *  - 200,000 -- 
Tot,al estimated cost..  ................. $.l,885,WO -, I 



NUCLEAR ROCKET DEVELOPMENT STATION 

FISCAL YECLR 1.963 ESTIMATES 

SUPPORT FACILITIES 

Tcs ope!i*at;e the technical f a c i l i t i e s  which cornprise the heart of the 
Nuclew Roc:lse-k Development Station, it will be necessary to  provide 
adequate of'fice space f os  technical and administrative personnel; 
f a c i l i t i e s  for the maintenance and calibration of i n s t m n t s  and controls; 
general shops,, stockrooms, and storage space; 
as extensions of? roads, and water, e lectr ic ,  and communication sys4xms~ 
The mjor : i - t e i~  included i n  this project are as follows: 

and s i t e  developments such 

(a> m-- Central selPvices building: It is  estimated that a 
miniirmm of 10,800 aquare feet of office space w i l l  
be required i n  the early phases of the program. 
bJiL3ing w i l l  be constructed of concrete block on a 
concre-ta slab floor. It will be a single-story 
structure d e s i s e d  f o r  expansion t o  accommodate all 
office personnel who will be associated with the NERVA 
an6 RIFT progmms when they reach their peak stre@h. 

This 

(b) Electro-mechanical --I laboratory: This laboratory w i l l  
cclnsist of one or  more buildings of similar con- 
stmxtion contdnjng approximately 5,000 square f e e t  
f c r  instrument m h  controls maintenance and calibration 
sttops; 10,000 square f e e t  f o r  machine, sheetmetal, and 
@;~:ners1 mafntenmce shops; 
&Lpping, receiving, and general stockroom services 

and 4,000 square f e e t  f o r  

(c) Iktccntamination --I system: A device containing special wash 
down equrfpment f o r  cleansing engine parts and other par ts  
srlsich have been exposed t o  o r  have accumulated radioactiw 
wwte mterials w i l l  be provided f o r  genera3 use of a l l  
(:ontractors at the Center. The device w i l l  probably be 
:Located near the engine maintenance and disassembly 
f w l l i t y  t o  take advantage of the existing radioactive 
was be disposal system. 

(d) 12%" development and extension of u t i l i t i e s :  An 
extension of the railroad system i s  included t o  connect 
the engine maintenance and disassembly f a c i l i t i e s  t o  the 
vehicle tes t ing f a c i l i t i e s  complex and t o  other supporting 
f a c i l i t i e s  where the en@;ine carrier must provide service. 

CF 1 3 - E l  



Roads, u t i l i t y  systems, communications systems, and 
ssfe%;y systems w i l l  be extended t o  the vehicle t e s t  
cmplex and t o  the support f a c i l i t i e s  area. 

Sketches of rep:resentative buildings typical of the type to be constructed 
under th i s  projec% are shown on the next two pages. 

E v e q  e f for t  w i l l  be made t o  u t i l i ze  existing off-s i te  f a c i l i t i e s  f o r  
machire shcp and fabrication worko It i s  anticipated that  most of the 
parts> grotnd SUPPQP~ equipmen%, and s p e c i d  t e s t  equipment W p l l  be 
fabricated elsewhere; howver, modifications, repairs, and the fabrication 
nf pieces cd? special equipment w i l l  have t o  be done on-site to avoi3 delays 
t o  the program. 8ht; remote location of the Station (approximately 91  miles 
from Las Veg8.s) makes; it d5frFicul.t to operate with efficiency unless a 
m i n i m  of such facilities i s  prov5&edL. 
psortde offYce space at  &he s i t e  f o r  these technical and administrative 
employees $hose full-time sel-aces are required at  th i s  location. 

Pt wfll also be necessary t o  

A mfr.jmun of fae:il:i%iss i s  fncluded f o r  the repair and maintenance of 
instmnLwti .on.  and. c o n t ~ ~ l , ~  at, each test complex. 
permit; sax.rrT:e<:i,ng equLpmen% i n  place when d i f f icu l t ies  are minor. In  
addi tbn,  t i  l-,lsIoratlory will be required where delicate and sensitive 
instmment;trtS.on can be mSntafned., repaired, and calibrated as near t o  the 
test  positzlon as prac%f@~$ble brat sufficiently remote so as not t o  require 
expensive !::h_'beEd$ng t o  proi;ect personnel and equipment. 

This i s  necessary to 

To siipport; %heae fune%ions, a stockroom w i l l  be required t o  house and 
dispense 1;he everyday m t e ~ i a l s  needed i n  such an operation. 
tes t ing  coirrpbxes are separa%ed by suff icien% distances t o  permft ope~atiorl 
of one coaq?lex without fnte~ference to the other. 
meusfmm u-:ElLzatisa of the test stands. The complexes must be serviced 
with ~oad:;, railroad trackage, ws$er, electr ic i ty ,  and communications 

The various 

This is done t o  permit 
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NUCLEAR ROCKET DEVELOPMENT STATION 
FISCAL YEAR 1963 ESTIMATES 

~L.- , -r .  1 SUPPORT FACILITIES !. 
I I 

I I 
SUB STATION 7 

METAL FABRICATION SHOP 

MACHINE SHOP 
GENERAL MAINTENANCE 

FLOOR PLAN 

SECTION THRU SHOP AREA 

0 ZS 50 ,s 
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C. FACPIJTY CONSTRUCMON AND MOMF'ICATIONS.. ................ $67;'t,000 

Central. services building. .(10,800 square 
f ee t  a t  $30.00 per square foot). ........... 

Machlne, sheet metal, and general 
maintenance shops. .(10,000 square f ee t  

250,000 
Shippine, receiving and general stockroom 

asees..(4,000 square feet a t  $25.00 per 
square foot) ............................... 100,OOo 

$324,000 

a t  $25.00 per square foot). ................ 

D. EQLTPMEEiT, INSTRUMENTATION, AND SUPPORT SYS"B.. ........ 1,0015,OOo 

Tools mid equipment fo r  shops. ............... 221,000 

elec%romechanical laboratory. .............. 515,000 
Decon.t,amination system ....................... 50,OOO 
CoIIIlm;udc:ations and safety systems.. .......... 220,000 

Calibration and t e s t  equipment f o r  

E. DESIGN AM) IZ37GIlW3RZNG S ~ ~ ( = E S . . . O . . . . . . . . . . . . . . . . . . . . . .  - 12>,000 

Tota l  estimated cost.. .............. $ 2 , m  ,000 
-,- 



NATIONAL AERONAUTICS AND SPACE ADIINISTRATION 

F I S W  YEAR 1963 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1963 PROGRAM 
VARIOUS LOCATIQNS ’ 

Page 
NO - 

CFlbA2 Advanced antenna system Goldstone Station.. . . . . .  

CFlk-B1 .Ad,vanced Saturn dynamic tes t  f a c i l i t y .  .......... 
CFlbCDl Antenna f a c i l i t y ,  Johannesburg Station. ......... 
CFlbCD1 Antenna f a c i l i t y ,  Woamera Station. .............. 
CFlbE1 Data acquisit ion f a c i l i t y ,  Far East Stat ion. .  ... 
CFl4-Fl D s t a  acquisit ion f a c i l i t y ,  Rosman Stat ion. .  ..... 
CFlk-Gl Eec i l i t i e s  f o r  F-1 engine program. .............. 
CF14-KL F e c i l i t i e s  f o r  5-2 engine program............... 

CF14-I1 

CF14-Jl 

CF14-K1 

CF14-Ll 

Fac i l i t i e s  f o r  M - 1  engine program.. ............. 
Manned space flight control centers..  ........... 
Space radiation e f f ec t s  laboratory.. ............ 
Nova stage manufacturing f a c i l i t i e s .  ............ 

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

$:1-4,250,000 

2,100,000 

5,000,000 

5,000,000 

6,000, ooo 

3, 500,000 

: 25,000, a:)o 

4,000,000 

. L~,OOO,OOO 

~ 8 ,  000, O ~ O  

~2 , 382, o~:)o 

~ 6 ,  100,000 - 
$L7,332,000 - - I 



VARIOUS mAT1oIJs 

FISCAL YEAR 1963 ESTlMATES 

ADVANCED ANTEMmA SYS'IIEM, GOLDSTONE STaTION 

This project involves the construction and instal la t ion of a 
superior grclund antenna system, specifically designed f o r  deep space 
vehicle trac!king and communications. 
equal aq2;l.e tracking accuracy and an 8 t o  10 decibel increase i n  
commuzll ' ca,i;ion capability compared with the present antennas used a t  
the Deep S@cce Stations. This performance w i l l  represent a s ignif i -  
cant adv8mE:ment i n  the st,ate-of-the-art fo r  ground antennas used i n  
deep spacx? nlission communjcation, and w i l l  be achieved by a combina- 
t ion  of J.trrger aperture and lower noise feed system, The increase 
in  commwt:Lcati.on capability over the current 85-foot antennas w i l l  
allow ei&b tines the amount of information t o  be received from a 
spacecraft. 

The new antenna w i l l  provide 

In l.:j6:Ly a competitive design feas ib i l i ty  study of the antenra 
The study denonstrated that the desired performance 

%e design program 
was perfcxmed. 
character-is.l;ics of the antenna can be achieved. 
already f i m t x k e d  w i l l  provide detailed design plans fo r  antenna fabrica- 
t ion and erection. The antenna will be an azimuth-elevation mounted, 
low foca:, lmgth t o  diameter r a t io  parabolic reflector, approximately 
230 fee t  En diameter, and ut i l iz ing a folded (Cassegrain) radio fre - 
quency ftxd system. 
since it v i : L l  operate with high efficiency at  the new space commwli.ica- 
t ion frecpenc~r band of 2,290-25300 megacycles per second. Also the 
antenna 7ril.L he able t o  track automatically t o  within a few degreeis 
of the horizon. 

The new antenna must be a very precise instrument, 

The i w t e m  w i l l  be erected at  the Goldstone Tracking Station, 
45 miles Prom Barstow, California. The Goldstone station, operated 
by the Jet Propulsion Laboratory, is  located on government property 
(Fort Inrin). 
elements : 

The antenna system w i l l  consist of the following major 

A complete pedestal and steerable aperture reflector 
t o  :arovicle continuous angular coverage of space vehicles 
t o  7sit:hin a few degrees of local  horizon. 

A ccmplete servo-drive and control system for accurately 
and automatically positioning the aperture. 

Precise d ig i t a l  devices for  measurement and display 
of the angular position of the antenna. 



Microwave components, including the primary feeds 
and 1;rzmsmission components sui table  f o r  e i the r  ultra high 
sens i t i v i ty  receiving, high power (LOO KW) transmitting, 
autcaaatic tracking and diplex operation. 

&>resight opt ica l  equipment. 

P:ixtures and instrurnentstion f o r  axes, st ructure  
alignment; and testing. 

Devices f o r  personnel safety on and around mount. 

Devices t o  protect antenna from damage i n  event of 
drive ;system fa i lu re  . 

Cmnplete documxitation of system including testing, 
ope:rat:ion, and maintenance procedures. 

Cerkain s i t e  f a c i l i t i e s  are  also included: 

Aprepared s i t e  f o r  the antenna w i t h  access road. 

Primary e l e c t r i c a l  power and communication service. 

A i r  conditioned control room with wiring troughs, 
e l e c t r i c a l  power, and control consoles. 
indicates that  location of the control room within the 
antenns. pedestal may be feas ib le . )  

(Current planning 

Hmsing for antenna drive prime mover equipment. 

JUSTIFIC.ATION : 
-I- 

A Fandawntal principle in the design of spacecraft systems :is 
that to the greatest degree possible, complexity and sophisticated 
ins ta l la t ions  should be kept out of the vehicle and l e f t  on the Etucth. 
The space exploration missions i n  the 1965-1975 period will require 
a spacecraft comamications in s t a l l a t ion  of great  complexity, regitrd- 
less of the ground antenna s ize  and within the rea- of' what is now 
technically p.ractical. 
both must be used on the spacecra9t t o  approach the communication 
system performance required by the missions. A n  8 t o  10 decibel 
greater  capabili ty on the Farth end of the comunication link w i l l  
always allow a worthwhile amplification e i the r  i n  amouzlt of data 
transmitted, range of comunication or f ide l i t y ,  and in many case's 
w i l l  also a l l o w  a profi table  weight reduction i n  the spacecraft. 

H i g h  transmitter power and high antenna gain 

Because an E a r t h  based in s t a l l a t ion  of t h i s  type w i l l  have a11 
essent ia l ly  indefini te  useful l i f e ,  i t s  i n i t i a l  cost represents aril 
investnent w h i c h  will be amortized over a very great nmber of inliividual 
miss ions . 



The prcpssed a n t e m  is a culmination of a two year intensive 
study and &sign program. A thorough coordination of a l l  work i n  the 
large a n t e n n a  area, bo*h United States and foreign, has been effected 
t o  insure t&.a% the project. wfll, be $echnfcaJly successful i n  an 
econo1uica.3. fashion. 

C FACIILCFC CONSTRUCTION AND MODXFICA!TIONS. e 

Total estimated cost. . . . 



VARIOUS IOCATION 

FISCAL YEAR 1963 ESTIMATES 

ADVANCED SATURN IJYNAMIC TEST FACILITY 

This project requests the necessary funds t o  permit the design, con- 
s t ruc t ion ,  and ins t a l l a t ion  of a dynamic test f a c i l i t y  f o r  the devtzlop- 
ment of tIi13 ~4dvanced Saturn vehicle. Major components of the faci : l i ty  w i l l .  
include a ‘heiavy reinforced concrete foundation, a 360-foot high stcel tower 
s t ruc ture ,  a terminal building, and area roadways t o  accommodate vehicle 
transporters.  The steel  tower s t ructure  w i l l  house stairways, elevator, 
working pLzt:f?omns, wind protection, f i re  protection, vehicle suppoi-t f o r  
free -f l igli  t conditions, lateral support, support f o r  a heavy stiff -leg 
derrick, aid an auxi l iary hois t .  
i s  shown o i  -the following page. A si te  location is  t o  be selected,  

A possible configuration of the Yacili ty 

The tl;ynrunic tes t  stand i s  t o  be u t i l i z e d  i n  the conduct of mechanical 
and s t ruc tu ra l  tests on large multi-stage space vehicles. 
t h i s  type :is required f o r  the checkout of mechanical mating features;  the 
determinat:ioii of natural  frequencies and bending charac te r i s t ics  w x t h  
various siiimilated propellant quant i t ies ,  under s t a t i c  and simulated f r e e  - 
f l i g h t  conditions; the determination of the s t ruc tura l  e f fec ts  of cycled 
gimbaling on the vehicle; and the adequacy of f l i g h t  control. 

A f a c i l i t y  of 

B. SITE IIWITXIPMENT AND UTIu[TY INSTALLA’I?ONS.. ............ 4 7 0  :, 000 

c. FACIU:TY CONSTRUCTION BND ~ D ~ W ~ O N S  e e * .  * .  e . . * .  e . . 
Terninid building.. ....................... 50,000 

i,:;5o,ooo 
Test scand.............o....e.........e... $1,500,000 

D. EQUIPMNC, INSTRUMENTATION, AND SUPPORT ESYSTEMS. e e . .  o .  :loo, OOO 

Spec!:idL equipment ......................... 200,000 
1nsl;;mnentation.. .......................... 50,000 
Conl;im:L systems...... ..................... 50,000 

E. DESIGN AITD ENGINEERING S E F K K X S . . . . . . . . . . . . . . . . . . . . . . . . .  -, 1..80,000 

T O W  estimated coat .................. &&OO,OOO -, 

(2’ 14-Bl  



V A R I O U S  L O C A T I O N S  
FISCAL YEAR 1963 ESTIMATES 

AOVANCED SATURN DYNAMIC TEST FAClL l fY  
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VARIOUS LOCATIONS 

FISCAL YEAR 1963 ESIIMATES 

ANTENNA FACILITY - JOHANNESBURG STATION 

ANTENNA FACILITY - WOOMERA STATION 

DESCRIFC CON : --- 
A d t i i t  ional antenna f a c i l i t i e s  are required t o  enable the ex:i.sting 

overseae Deep Space Stations t o  handle the planned workload of the 
expandin,s .Lunar and planetary spacecraft programs. 
w i l l  su]s~lement the currently ins ta l led  overseas Deep Space f aci:l_ities 
and t o  achieve the same s p a t i d  coverage, must be located at appj*Ox- 
imately the same longitudes The present overseas Deep Space Stcttions 
are located at Woomera, Australia and Johannesburg, South Africa ,, 
Each of the new f a c i l i t i e s  w i l l  consist  of a 85-foot diameter pa:*ab- 
oloidal mtenna; drive and positioning devices; receiving and se:r-vo 
electronics; radio frequency feeds; and recording, data handling, and 
communi(:& ions equipment. The project  a l so  includes the necessa:.y 
technical :%xi support buildings and u t i l i t i e s .  

The two new antennas 

JUSTIFICAT ION: 
-I- 

Beginning i n  the cdender  year 1964, the increasing number of 
space f:LLglits i n  the lunar and planetary programs w i l l  result i n  
requirernents f o r  tracking and data acquisit ion coverage which exceed 
the capixity of the  present overseas Deep Space Stations.  By 1964, 
both s ta t ions w i l l  already be operating nearly three shifts, sewan 
days a iflee:&, The launching of two Venus missions and two Mars missions 
is  proposed during the appropriate periods of planetary approach i n  
1964. These spacecraft w i l l  be i n  f l i g h t  concurrently with the #;everal 
lunar landing and lunar o rb i t a l  missions a l s o  planned for 1964. 
demands tor  full time coverage of portions of individual mission,;, and 
the relative configurations of the lunar and planetary f l i g h t  tr+ 
jec tor ies  a re  such tha t ,  f o r  extended periods of t i m e ,  these conlzurrent 
mission:; cannot be adequately covered by a single antenna a t  a given 
Deep Spitze location, 
w i l l  provil3e the additional capacity t o  meet these increased require- 
ments. 
construct ion lead time. 

The 

The two antennas requested under t h i s  project  

Fiscal year 1963 funding is  necessary t o  a l l o w  f o r  suiteible 

COST ESTIMATE: : ---- 



B . SITE! DIiYELOPMENT AND UTILITY INSTATJATIONS ............. $sit7O. OOO 

Si t e  preparation ........................... $250. 000 
Ac:c:ess and s i te  roads ...................... 200. 000 
D i . c s a l  generators .......................... 120. 000 
Ut;:.Xity connections ........................ 250. 000 
Ccmummications installations ............... 150. 000 

C . FACI.1. .ITY CONSTRUCTION AND MODIFICATIONS ................ 980. 000 

Artterma and mount .......................... 
Ari1;erina instal la t ion and erection .......... 
CcLlS.mtion tarer and housing .............. 
Co1rti.01 . building (1. 200 square feet a t  

:)~E~.oo per square foot) .................. 
Technical buildings (1. 500 square feet at 

: k~ i .OO per square foot) .................. 
Support buildings (2. 500 square feet at 
$25.00 per square foot) .................. 

545. 000 

105. 000 

30. 000 

37. 500 

62. 500 

EQUI.I'1UIEE"I'. INSTRUMENTATION. AND SUPPORT SYSTEMS ........ 

200. 000 

D . 2. 5 140. 000 

Scriv) hydraulics systems ................... 
Art1;erma data system ....................... 
Ari1;erina feeds .............................. 
Rwe2vi.ng systems .......................... 
In r : t~ .~en ta t ion  and recording equipment .... 
1ni;rasi.te communication system ............. 
T w t  equipment ............................. 
Support; Equipment ( optical. bores ite. 

1; irie standards . and video) ............... 
Ariterma control consoles and displays ...... 
1ril;rasite cabling .......................... Co:t:LimEttion system. ........................ 

275 . 000 
365. 000 
225 . 000 
335. 000 
475. 300 
225 . 000 
335. 000 

170. 000 
325. 000 ....... 
100. 000 

E . DESI:(W APJD ENGLNEERING SER..S ........................ ;~.10,000 

Total estimated cost (per station) . .. e $5,000, 000 

Total estimated cost ............... $lO.(KX). 000 -- 

CF ::.4-cD2 



VARIOUS LOCATIONS 

-3 WI1A ACQUISmION FACILITY, FAR EAST STATION 

DESCRIPTION - : 
The construction and in s t a l l a t ion  of a high-gain, wide-band &;a 

acquisition f a c i l i t y  is  required i n  the  northern la t i tudes  of the  Fam 
East D 

The location of the  f a c i l i t y  w i l l  have t o  be essent ia l ly  f r ee  of 
electromagnetic radiat ion interference and sui table  f o r  economical ,fear- 
round access. 'The precise location w i l l  be the  best compromise i n  p o -  
viding a minimum of duplicate coverage with that of the  Rosman, North 
Carolina Station considering fac tors  of ecrmomy, log is t ics ,  and geo- 
p o l i t i c a l  problems. 
ins ta l la t ion  of an 85-foot parabolic antenna, sui table  buildings f o r  
operations, u t i l i t i e s ,  and log is t ics ,  and f o r  future expansion as 
dictated by f l i g h t  program requirements. 

The area of the  t r a c t  must be sui table  f o r  the  

The antenna system w i l l  be an 85-foot parabolic, prime-focus-f?d 
dish, with a provision f o r  subsequent modification t o  Cassegrain feed 
t o  improve perflmma.nce at single-frequency operation. The design clmr- 
a c t e r i s t i c s  w i l l  be more stringent than the 85- foot antennae presenl;ly i n  
existence, which w i l l  permit sui table  operation w i t h  l i t t l e  degradation 
i n  tracking and pointing accuracy up t o  frequencies of 10 kilomegac,ycles 
per second (KMc/s). The antenna mount w i l l  be of t he  X-Y tme desiipled 
specif ical ly  f o r  s a t e l l i t e  tracking. 
capabi l i t ies  at 1.36 megacycles per second (Mc/s), 400 Mc/s, and the 1700 
Mc/s and 2290 Mc/s bands. 
electronics will permit antenna control i n  t h e  following modes: 
matically on satell i te signals; manually; by precomputed teletype drive 
tapes; by slaving t o  another antenna f o r  acquisit ion o r  programmed 
search e 

The feeds w i l l  provide auto-tracking 

The servo-system and associated tracking 
auto- 

The electronics w i l l  include telemetry receivers f o r  136 and b30 
Mc/s and tracking receivers f o r  136 and 400 Mc/s. Tape recorders fo r  
recording telemetry data and the  necessary time standard f o r  correllstion 
of telemetry data with tracking data w i l l  be provided. General-purpose 
pulse code modulation (PCM) demodulating equipnent, including a real- 
time data display, w i l l  permit t he  control of t he  large sc i en t i f i c  
satellites 

I The physical f a c i l i t i e s  will include a 12,800-square-foot op- 
erations bui ldhg ,  camprising 1,500 square feet f o r  antenna operatilms 

CF 14-El 



and  receive^ area; 1,500 square feet f o r  data recording and data 
reduction; 3,000 square feet of office,  darkroom, and storage space; 
and 6,800  quar re feet f o r  laborator ies  and u t i l i t i e s .  
building of' a,bout 1,600 square feet w i l l  provide housing f o r  four 
240-KVA diese l  generators, garage, and u t i l i t i e s .  
building w i l l  house the  antenna hydraulic dr ive system. 
f a c i l i t i e s  f o r  the operating personnel may be required. 
towers, with s m a l l  t ransmit ter  buildings at  the  bases, w i l l  be located 
1 t o  5 m i l e s  f rom the 85-foot antenna. 
hard-surface: roads, power, and inter-communications l ines .  

A generator 

A 750-square-foot 
Some supporting 
Two collimation 

The project includes fencing, 

To meet, the  min imum program requirements of t h e  large sc i en t i f i c  
satellites, d a t a  should be acquired from at least 60 percent of the  
spacecraft o rb i t s .  The f a c i l i t i e s  at Rosman, North Carolina Station, 
i n  conjunction with the  f a c i l i t y  proposed in t h i s  project, w i l l  permit 
the  minimum program requirements t o  be m e t  f o r  such important satellites 
as the  Eccentric Geophysical Observatories and t h e  Orbiting Astronainical 
Observatories. 

A .  ~ . A C I Q U I S I T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 
B. SlcTE CENELOPMENT AND UTILW I N S W I O N S .  .............. $b12,000 

S i t e  and access road grading and paving ..... ..$100,000 
Diesel generators, including automatic 

transfer gear, s p l i t  bus, dummy load, 
2nd f u e l  storage tank....................... 220,000 

Elec t r ica l  connections........................ 23,000 
Water supply system and storage tank.......... 20,000 
Septic -tank and drain field................... 10,000 
Fencing ....................................... 10,000 
Access and power t o  collimation towers........ 19,000 

c . FACILITY CONSTRUCTION AND MODIFICATIONS. ................. 1,5 38,000 
Antenna foundation....... ..................... 100,000 
Antenna., mount and ins ta l la t ion .  .............. 980,000 

$25.00 per square foot) ..................... 40,000 

:)20.00 per square foot).  .................... 15,000 

$30.50 per square foot).  .................... 393,000 

Generator building (1,600 square f e e t  at  

Hydraulics building (750 square feet at  

Operations building (12,800 square feet at  

Co.ll.fmation towers.....,...................... 10,000 



D . 

E . 

Antenna feeds (136'400-1700-2290 Mc/s) ....... $UO. 000 
Tracking receivers ........................... 385. 000 
Parametric amplifier system (400 Mc/s) ....... 80. 000 

Recorders .................................... 240. OOO 
Telemetry  receivers........................^. 510. OOO 

Antenna servo system ......................... 375. 000 
Antenna  data system .......................... 435. OOO 

Antenna .......................... $35. 000 
Transmitter ...................... 40. oO0 
Consoles ......................... .4O. 000 

C1-d System . . e .  .. e .  115. 000 

support system ............................... 210. OOO 
Collimation system ............... 104. OOO 
Optical system ................... 68. 0Oo 
Intercam and telephone systems ... 20. 000 
Time standard .................... 18. 000 

Electronics ins ta l la t ion  and checkout ........ 335. 000 
T e s t  equipment and i n i t i a l  spares ............ 245. 000 
Diversity cambiners .......................... 80. 000 
Real-time data display ....................... 240. OOO 
General purpose PCM demodulators ............. 365. 000 

DESIGN AND ENGINEERING S.VIC. .......................... 335. 000 - 
.............. $6, OOo, I T o t a l  estimated cost 



VARIOUS LOCATIONS 

FISCAL Y E N t  1963 ESTIMATES 

DATA ACQUISITION FACILITY, ROSMAN STATION 

It :Ls proposed t o  design, fabr icate  and i n s t a l l  an additional. 
85 -foot :par<abolic antenna and associated electronics at  the Rosman, 
North Carolina Data Acquisition Fac i l i ty .  

The antenna system will be an 85-foot parabolic, prime-focus -bed 
dish, with a provision f o r  subsequent modification t o  Cassegrain :ITeed 
t o  iqprove perf'ormance a t  single frequency operatton. 
character is t ics  of the antenna surface will permit operation, with 
l i t t l e  degradation, up t o  frequencies of 10,OOO megacycles (Mc/s), 
The antenna rmlunt design w i l l  be of the X-Y type designed specifi~~:ally 
f o r  s a t e l l i t e  tracking. The feeds will provide auto-trackin cape- 
b i l i t i e s  at 136 Mc/s, 400 Mc/s, and the 1700 Mc/s and 2290 Mc 7 s bsiids. 
The servo-system and associated tracking electronics w i l l  permit 
tracking automatically on satellite signals, manual tracking, track- 
ing by teletype tape drive, slaving t o  another antenna for  acquisit ion 
or  programed modes of search f o r  acquisition. 

The technical 

The el.ectronics will include telemetry and tracking receivers f o r  
136 and 4-00  Mc/s, and sui table  recorders t o  permit operation sinm1taneous:Ly 
with the grinme data acguisit ion system. 

The phyaical f a c i l i t f e s  will include the addition of about 6,000 
square feet; t o  the present operations bdlding, a separate hydraulics 
building, and additional space i n  the gresent gomr generator building 
t o  house! f c m r  200-KVA diesel generators. 

The! necessary opt ics  f o r  collimation and electronic t e s t  equlipment 
and crit;j.ccrl spares w i l l  be included i n  the project.  

JUSTXFI CYLTI:ON : 
-1- 

I 
!Rm Rosman, North Carolina Station w i l l  be the p r i m  U. S. data 

acquisil;:ion s ta t ion  f o r  the large sc i en t i f i c  s a t e l l i t e s  currently pro - 
grmmd -bo start i n  the calendar year 1962. 
construction were provided i n  the f i s c a l  year 1962 construction program. 
To meet -the program requirements of such large satellites as the 
Eccentric Geophysical Observatories, the Polar Orbiting Geophysic:al 
Observa-bm:Les, and the Orbiting Astronomical Observatories would require 
that thts Rosman f a c i l i t y  be operated i n  excess of 24 hour6 per day 
during calendar year 1964 and later. 
load, a second antenna i s  required a t  the Rosman Station. 

I n i t i a l  funds f o r  i1;s 

To ef fec t ive ly  handle this work- 



--- A. LAND ACQUISITION. ................................... 

Diem1 generators including automatic 
trixnincsfer gear, s p l i t  bus, dummy load, 
anti f u e l  storage t a . .  ................. $160,oOO 

C. FACIL'C'rY CQNSTRUCLTON AND MODIFICATIOIIJQ..r.r........ 1,250ji OOo 

Ante.ms foundation.. . . . . . . . . . . . . . . . . . . . . . .  L00,OOO 
Ant(tN1;% munt  and instal la t ion. . . . . . . . . . . .  950,000 
Generator building addition. .. (1600 square 

f e e t  at $18.50 per s uare foot) .  ........ 30,000 
$,20.00 per square foot)  ................. 15,000 
square feet at  $25.60 per square foot)  . 155,000 

Hydraulics building ... P 750 square feet at  

Operations building addition. .. (6000 

D. EQUIPMENT, I N S m N T A T I O N ,  AND suppoRT SYS'ZhS. .... 2,005 ,m 

Antenna feeds (136-bo-1700-2290 Mc/s) .... 100,OOO 
Parametric amplifier system (400 Mc/s). , . 75,000 
Telemetry receivers. . . . . . . . . . . . . . . . . . . . . . .  230,OOO 
Diveraity conbiners.......... ............. 35,000 
R e w r d . e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ll5,OOO 
Antenna servo system. ..................... 345,000 
Antcmnria data system ....................... 4O0,OOO 
Conmiarid antenna.. ......................... 30,000 

Int,e:rc:om and telephone systems.. .......... 20,000 
Teal; equipment and i n i t i a l  spans. .  ....... 125,000 
Ele~:ti-onics in s t a l l a t ion  and checkout. .... 100,000 

Tracking receivers. .  ...................... 365,000 

OpticEd system.. .......................... 65,000 

Total estimated cost.......... $3,500,000 
-,- -- 



VARIOUS WATIOIB 

FISCAL YEAR 1963 EBTIMA!CES 

FACILTrnS FOR F-1 ENGME PROGRAM 

Thj~13 project conrsists of the conetruction at Edwards Air Force W e ,  
Caifonxta, of four (4) single-position singIe-engine s t a t i c  test stands 
and associwted control center, propellant, e lectr ical ,  water, stasage, 
and eupp3r-t ffacilitiee; the construction of f a c i l i t i e s  snd the procurement 
of addittoilal equipment required at the contrtwtor's plants i n  Canoga 
Parky Cdli:eornia, and SWba Susana, 
engines,: aid  the fac i l l t%es  and eqtdpnent required at the three locations 
t o  support a continuing development program. 

Th43 i i n i t i a l  increment of $16,n5,000 provided for t h i s  project 
i n  the fiscal year 1962 appropriation Auzds the design and the i n i t i a l  
increments o f  construction and equipment for three of theJfour s'hand.8 
at the ISdwards Air Porce Base ($13,620,000); the irwtallst ion of fac i l i -  
t i e s  and equ$pment f o r  development work at the Air Force Base 
($2,022,000); the procurement of equipment f o r  developme!nt work R t t  
Canoga :Park (#670,CKX$; and the design, f ac i l i t y  madiflcations, arid 
procuranent o f  equipment for expm~tcm of the l iquld oxygen sys t c rm at 
Santa ~ussnncp ( $463,800) 

California, fo r  the production, of 

The funding requested in the f2.t3cpiL year 1963 budget w i l l  complete 
the ent i re  project including csas t ; .~e t ion  of' the fourth stand t o  be 
built on a s i t e  t o  be selected i n  p~ox&ni%y t o  the other three si;ands; 
$22,7OO,OOO is requelsted for compl,e'eZ.ng the construction of the Pour 
test stands and $2,300,000 for envirornman'bal, production, and tooling 
equipment at the contr&ctorgs Csno Park plant for the production of 
engines anti the support af 4 cantinwag development program, A 
sketch of the Edwarcb Air Force Baos Percility indicating the location 
of three o f  the s t a t i c  t e a t  stand8 i a  shown on page CF 14-G3. 



Pm)tluc:tJ.on tes t ing f a a i l i t i e s  axe required t o  meet the scheduled 
engine cLcllvery requirements for the 1,~OO,OOO pound thrust keroeene 
oxygen (,li?-:L) engine. Four stands are required t o  provide three F-1 
engine 1;ests per month per stand. 

The F-1 boodm vehiole engine i e  the most powerf'ul single- 
chamber cmgine under development, 
for  the ~ncllmed 1w.nax landing miseion, and fo r  manned exploration of 
the spac:e cmvironment. The size of the F-1 engine and i ts  coxponients 
producers unique and specialized requirements f o r  the i r  fabricaticiln 
and tesl;.Lng. 
t e s t  sttuids, suppxt systems, and u t i l i t i e s  for F-1 engine acceptance 
testing ]~rnzclu6es the modification of existing test f ac i l i t i e s .  

It w i l l  be used i n  the vehicles 

The required size of engine test stands, componentEi 

In  raddition t o  F-1 engine acceptance test stands, leboratory, 
environznrmtal, DxbcSuction, and tpoling equipment is required a t  the 
contrac1;or's p.l%atJ This eguipmetlt is necessary t o  expedite and 
simplify the masa!jfaeturing, inspection, and tes t ing of F-1 engine 
components 

Fiscal Y e a r  
COST ESTM4TE: 1962 
-I- 

C:. FAC:CLI!PY CONSTRUCTION AND 
MXDIIFICATPONS. 3,380,000 

:~oiur (4) single-position t e s t  
;stands and control center: 

8,870,~~)~ 
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Stand superstructures @,480,000 
Flame deflector 

structures......... 
C!ontrol center....... 
Underground pas sage- 
ways............... 

Electric support rooms ; 
heat and blast proof; 
4. each (1200 square 
feet at $166 per 
square foot). ...... 

Pre- tes t  buildings; 
4- each (10,000 
square feet a t  $20 
per square foot). .. 

Pump houses; 2 each 
(1800 square feet at  
$12.50 per square 
foot). ............. 

Observation bunkers ; 
blast proof; 8 each 
(84 square f ee t  at  
$149 per square foot) 

Modifications t o  tes t  
stand 1 - A  f o r  follow- 
on R&D program: 
Addition of environ- 

mental simulation 
capability..,.... 

balling capability 
Addition of gim- 

500,000 
400,000 

250,000 

I-- 

--- 

--I 

--- 

--- 
-.-I 

D. ECJYIl?MENT, INSTRUMENTATION, 
,mi SUPPOHP SYSTEMS. .............. $7,04O,ooo 

$3 , 200,000 

:Pressurizing systems . I,O~O,OOO 
Fuel systems ......... 1,650,000 
Test stands instru- 

mentation.......... 2,100,000 
Control room instru- 

mentation.......... 800,000 
13lectrical system.... 230,000 
Pire protection and 

water system.. ..... 780,000 
l~ i~ce l laneous  ........ 400,000 
Water system......... --- 

Total.. ........... $13,620,000 - 

1,000,000 
200 , 000 
700, ooo 

800,000 

800,000 

45,000 

100, 000 

225, ooo 

300,000 

1,000,000 
3,700, ooc) 

2,300,00(:) 

1,000,00~:) 
355,000 

e-.,. 

450,000 
800,000 

3 Y 725,000 



Desened Existing R&D Program 
Fixght Research Center (Edwards 

Air Force Base) : 
Fiscal Year 

1962 --- 
A. 

B. SITE DEVELOPMENT AND 
UTILITY INSTALLATIONS. ........... $12,000 

Site preparation and 
erosion control, test 
stands 1-A and 1-B... $12,000 

RACILITY CONSTRUCTION AND 
MODIFICATIONS. ................... 380,000 

C. 

Construction of 
second position, 
test stand 2-A,. ..... 380,000 

D. EQUIPMENT, INSTRUMENTATION 
AND SUPPORT SYSTEMS. ............. 1,410,000 .I-- 

Equipment.. ............ 640,000 
Instrumentation.. ...... 610,000 
Support systems ........ 160,000 

E. 

--II Development Equipment - Canoga 
Park (Rocketdyne) : 

LAND ACQUISITION................... A. 

B. 

.. ..- 

C. 

Brazing and assembly 
room; 50 feet high; 
e . (3600 square feet at 
$35.50 per square 
foot) ................ “ -0  $200,001:) 

C:l? 14- G5 



E. DESIGN JNJJ ENGINEERING , 
~l~c~Sor...................... 

LiquAtl (hrygen System Expaneion - 
Santa &ana ASr Force PXant No. 

56 (RocXetdyne) : 
--I 

A. LAND ACQUISITION. 0 0 0 0 

13ite preparation. ... 5,000 
'Utility comectione. 10,OOO 

Faellity madif i- 
csrtion. ........... 50,OOo 

Total.......... 



VARIOUS IX)CATIONS 

FISCAL YEAR 1963 ESTXMAmS 

FACILITIES FOR 5-2 ENGINE PROGRAM 

DESCRIPTTCE!: 

This project  consists of modifications t o  the two (2) existing, Delta 
2 s t a t i c  t;c?at stands and t o  the Delta 3 s t a t i c  tes t  stand located a t  tlze 
Government;-mmed contractor-operated (Rocketdyne) Propulsion Field 
Laboratoqr,, Santa Susana, California; and modifications of producti on and 
developmen-c fiest f a c i l i t i e s  at  the same location. These f a c i l i t i e s  are  
required in %he acceptance and development t e s t ing  of the 200,000 $sound 
thrust hycixogen-oxygen (5-2) engine t o  be used i n  the manned lunar landing 
mission pi~ogran. The exis t ing tes t  stand complexes previously use& i n  the 
A i r  Force i1t:Ls.c; program must be modified t o  accommodate new engine mounting 
structurei;, rmcl oxidizer and l iqu id  hydrogen propeUant storage facilities 
and t ransfar  l ines .  

The :i:ni*tial f i s c a l  year 1962 increment of t h i s  project provided funds 
i n  the amcsun't o f  $7,25O,OOO f o r  modifications t o  two (2) Delta 2 s1;ands; 
and the i n i t i a t i o n  of the modification of f a c i l i t i e s  and the instal.lation 
of equipment t o  support the development of the 5-2 engine, lncludirtg the 
t e s t ing  of e:ngine component hardware within a simulated operating 
en~ironxieint (vacuum-temperature) of space e 

The f i s c a l  yeas 1963 budget request f o r  $4,000,000 w i l l  complwte the 
construction requirements f o r  f a c i l i t i e s  f o r  the 200,000 pound thrust engine 
programl T t  will, provide f o r  additional modifications t o  the Deltri 3 stantl; 
the  modification and construction of production and developmnt tes t  
f a c i l i t i e s ;  and the  acquisit ion of laboratory, production and tes t  equip- 
ment, instrumentation, and support. A sketch of the f a c i l i t i e s  i s  shown on 
the following page. 

The J-2 engine is  a high specif ic  impulse roclmt engine which will be 
used as the second and third stages of the Advanced Saturn configuration, 
and as t h e  tbfrd stage of the  NOVA vehicle. 

To neet, f l i g h t  dates Wzth an engine of the r e l i a b i l i t y  required f o r  
manned fJ.i.@tt missions the f a c i l i t i e s  i n  th i s  project  w e  essent ia l  t o  
support d.evelopment and acceptance tes t ing  of the J-2 engines. 
f i s c a l  year 1963 the development e f f o r t  wlll reach i t s  peak and t e s t ing  w i : l l  
progress r t t  an accelerated rate t o  prove r e l i a b i l i t y  and performance, and 
t o  detect, arid correct design and fabricat ion deficiencies.  

During the 

The J-2 engine 
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delivery rxhedule requires a complete acceptance tes t ing f a c i l i t y  ready 
fo r  opera$:fo11 by Septeniber 1963 

The -b t r a l  number of stands required is based on the twofold require- 
ments of :research and development testing, and production testing. 
Delta 2 s-tanii will be used on a continuing basis fo r  system research and 
development throughout the production period. 
Delta 2 s-tmfi w i l l  also be oriented toward research and developmn1;bu.t 
w i l l  retain capability f o r  system al t i tude simulation; the second position 
of the secm3 Delta 2 stand, as w e l l  as both positions of the D e l t a  3 
stand,wil.l be devoted t o  production testing. The qyantitative needs fo r  
production tes t ing are based upon an average requirement of one pot;ition 
per week :per  engine; this schedule establishes the need fo r  three diest 
positions t o  minimize slack t i m e .  

One 

One position of the second 

COST ES’IXMATE - DEIlpA 2 STAND: Fiscal Year Fii;caL Y e a r  
- 1962 262 

B. SITE LIEVELQPMENT AND UTII;TTy 
LNSTWUmONS.. . . . . . . . . . . . . . . . . . .  $38,000 

C. FACILZTY’ CONSTRUCTION AND 
MODlFlWTIONS. .  .................. 2,667,460 

IES% Stand m o d i f i -  
cation. ............ $90,600 

.X;r*artsfer systems. .. 1,282,000 

systems.. .......... 7,000 

systems. ........... 259,500 

support.. .......... 608,360 

Id,qyid hydrogen 
storage and 

Liquid. oxygen 

Gtise!ous hydrogen 

L t i t u d e  equipment 

Off -stand propellant 
trinkage ............ 420,000 

D. EQUIIME3JT, INSTRUMENTATION, AND 
SUfTOI?T SYSTEMS.................. 281,420 

€I:igli frequency instru- 
mtsntation and record- 
ing equipment.. .... 177,140 

I’iboratory and shop 
equipment .......... 104,280 

E. DESIGN AND ENGINEERING SERVICES. 183,120 

Subtotal, Delta 2 stand....... $3. ,q”7,000 

- - ... 
- - .. 

-:: 



B. SITE DE'VELOPMENT AND UTIUTY 
INSTALLATIONS.................... 

C. FACILITY CONSTRUCTION AND 
MODIF'ICATIONS.................... 

Structural and 

Prcpellant storage 
f'oundation work.. . . $168,000 

and. transfer system 
i ne luding hydrogen 
recovery system.. ... 168,000 

and. tankage.. ....... 588,000 
New superstructure 

Modifications t o  test 
f'acilities i n  the 
components t e s t  
laboratory. ......... --- 

D. EQUIPWE"!, INSTRUME3WLTON AND 
SUPEYbR'I! SYS-. ................. 

E1.ect;ro -deplating and 
electrostat ic  m e t a l  
rvmoval. eqyipment . . e -*- 

L9clui.d hydrogen flow 
c:d-ibration eqyip- 
nwtt . . . . . . . . . . . . . . . .  200,000 

Ernrironmental labora- 
tory equipment. ..... 

Dfnml.opment and 

equipment. ......... .2,7OO,OOO 
Int ; t imntat ion,  

controls, and 
c:abl-l.ng.. c-- 

--- 
production t e  st 

........... 
E. DESIGN ATlD ENGINEXRING SERVICES.. .. 

!;ul)total, Delta 3 stand. . . 
Total. estimated cost ......... 

Fiscal Y e a r  Fiscal. Yew 
1962 ,m 

756,000 

1,260,000 

504, OOo 

--- 
200,000 

400, OOO 

256,000 

$4,080, OOO 

$ 7 , 2 5 0 , 0  

1,104,000 



VARIOUS IXICATIONS 

FISCAL YEAR 1963 ESTIMATES 

FACILITIES FOR M - 1  ENGINE PROGRAM 

The construction of four dual s t a t i c  t e s t  positions is required. f o r  
the developrmit of the 1,000,OOO pound thrust  hydrogen-oxygen engine. 
This engine: i f ;  designed t o  serve i n  the second stage of the NOVA vebicle. 
By using hi.ghe:r impluse propellants i n  the second stage, NOVA payloalds 
W i l l  be inci-ertsed significantly. 
a large vekt:.cl-e capable of achieving a manned lunar landing and subee- 
quent return without the need f o r  a space refueling effor t .  

It w i l l  thus be possible to  transxort 

An engi.ne: contractor has not been selected fo r  this program. 
prodect wri.-l;etip is, therefore, not based upon a specific location, tlut 
upon typic& f a c i l i t i e s  presently available a t  engine contractor 
installations.  After a contractor i s  selected and engineering studies 
completed, (Letailed requirements and cost estimates can more accurat'ely 
be establishecl. 

'This 

Based upon an evaluation of existing f a c i l i t i e s  it i s  considered 
that the nE:cet:stwy test posftions can be acquired through extensive 
modifications or additions t o  existing f ac i l i t i e s .  The work w i l l  
generally i.ncz1.ud.e the removal of existing superstructures, making 
structural  c:hrtn@;es or additions, the fabrication and instal la t ion of' 
flame defle!c:tors, the instal la t ion of propsllant run tanks with necelssary 
piping and t+-pux%en&nces, and the fabrication of a new s t e e l  superstmcture 
f o r  the erection of support m tanks and engine mounts. It is  also pro- 
posed t o  equip one t e s t  position w i t h  an al t i tude simulation capabil.ity. 

Other t y p i c a l  requirements may include the need t o  modify or  ccinn- 
st ruct  component, test ce l l s  , increased propellant storage: and pressur - 
ization facLLities, transfer l ines,  a gaseous hydrogen recovery system, 
and additicnd control cables f o r  new instrumentation t o  be located with- 
i n  the cont;ro:! center. 

JUSTIFICATXON -- : 
Research and development funds will be obligated i n  the f i s c a l  year 

1962 t o  ini-;irzte work on the M - 1  engine development program. 
be started on individual engine components and on the complete engine 
system. The research and development funding i n  the f i s c a l  year 1963 
will reach tt :Level of about $55,000,000. 
subsequent1;r progress t o  a stage which w i l l  require tes t ing of the f u l l -  

Work tirill  

The development program w i l l  



scale engins. 
consist of complete engine assembly runs t o  detect and eliminate dei3ign 
and fabricrztirm malfunctions and deficiencies. 
component t e s t  f a c i l i t i e s  must be funded during the f i s c a l  year so that 
the i r  desi,sn and construction may keep pace with the development program. 

These engine tests will be experimental i n  nature and will 

The test stands and 

Four :positions are considered necessary t o  meet the research, 
development, andl production schedules. 
the level  Iaf position requirements have been completed. 

Detailed computations conce:iming 

The t o t a l  f a c i l i t y  requirements fo r  this program cannot be firmly 
established u n t i l  a contractor i s  selected. 
ments. however, it i s  estimated that additional subsequent years ' filmding 

Based upon average require- 

of approximate& two million dollars may be required. 

COST ESTIMATE: 

A. LAND AGQUISrITION ...................................... 
B e  SITE DEVEIOPMENT AND U'I'IUTY INSTALIATI;ONS....*....... 

Si te  preparation. ........................ $200,00O 
U t i l i t y  connections...................... 300,000 

C. FACILI'I'Y CONSTIZUCTION AND M O D I E I . I ~ I T I ~ ~ . . . . . . . . . . . . . . .  

Test stand modifications.. ............... 7,260,000 
Compcnents test c e l l  modifications.. ..... 800,ooO 

De EQUIPME;", INS-TION, AND suppoRT SYSTEM. 0 

Prope Plant storage and transfer systems.. 2,800,000 
Gaseclus hydrogen recovery system ......... 1,200,OOO 
Instruntentation and controls............. g00,OOO 
Equipmnt ................................ 700,000 

E. DESIGN Al4D ENGINEERING SERVTCES. . . . . . . . . . . . . . . . . . . . . . .  

Total estimated cost............ 

8,060, OOO 

5 , 600, ~ 0 0  

1, 840,L000 

$16,:m 
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VARIOUS LOCATIONS 

FISCAL YEAR 1963 ESTIMATES 

MANNED SPACE F'LIGHT CONTROL CENTERS 

DESCRIPTION: -- 
The Manned Lunar Landing Program requires the following control 

centers : 

Modificat'isns t o  the Mercury control center: 
the a d d i i s n  of t ra jectory displays for  flight control functions 
associatemil w i t h  the  mission objectives of the Gemini program. 
missions will include unmanned and manned o rb i t a l  f l i g h t s  of the space- 
c r a f t  anC. ultimately, accomplishment of a rendezvous between the Gemini 
spacecra.f't and an Agena ta rge t  vehicle. 
fo r  supgcrt, of the f l i g h t  control functions w i l l  be required t o  e f fec t  
control c j f  t h e  Agena target vehicle. 

This work w i l l  include 

Geinini 

New and additional consoles 

Revisions and extensions w i l l  be made t o  telemetry systems t o  
permit r e a l - t i m e  and near real-time monitoring of additional parame- 
ters frcei the complex spacecraft and the Agena ta rge t  vehicle. 
Improved. &ita. handling systems w i l l  be required f o r  automatic data 
processing and f o r  an increased rate of data handling. 
w i l l  be niacle t o  the cormmication center t o  permit communication 
capabili ty with Gemini and possibly Apollo launch f a c i l i t i e s  and 
with the necessary guidance and control f a c i l i t i e s .  
building space w i l l  be added t o  house new equipment. 

Revisions 

Additional 

Apollo nr-srtion control center: 
location o t  t h i s  center have been established, it i s  estimated the 
center i~i.1:- require the following f a c i l i t i e s  : 

While neither the configuration clr the 

Computer complex: 
vi%h a computational capabili ty and computational rate 
vhich w i l l  be suf f ic ien t  t o  handle the data processing 
necessary f o r  real- time determination of vehicle posit ion 
tmct velocity, fo r  spacecraft systems checkout, mission 
tznalysis, and other associated computations throughout 
-the flight phase of the mission. The computer complex 
i~i l -1  also be capable of computations required f o r  
simulation and t ra ining exercises. 

This f a c i l i t y  w i l l  provide the center 

(b:) Communications switching and dis t r ibut ion f a c i l i t y :  Svitching, 
relay, and dis t r ibut ion panels w i l l  be required t o  con';rol 
iznd d i rec t  the information f low associated with the center. 



The information flow includes voice comunication ca- 
pab i l i t y  t o  and from the spacecraft v i a  re lay through 
any of the remote s ta t ions;  the transmission of guidance 
ccmmnds, event information and other data t o  the space- 
c ra f t ;  the reception of processed vehicle telemetry data  
from remote s ta t ions;  the control and conduct of all 
ground support ac t iv i t i e s ;  and a l l  tracking and trackintg 
support data. 

( c )  - Teletype f a c i l i t i e s :  This comunication media w i l l  sup:,?le- 
ment and provide a backup f o r  voice communications and 
telemetry l h k s .  Nomission log i s t i c s  support t r a f f i c  
w i l l  normally be handled v i a  teletype. 

(d) Spacecraft simulator f ac i l i t y :  A f a c i l i t y  is  required to 
al low spacecraft and associated equipment t o  operate i n  
conjunction wit,h simulator equipment t o  provide astronaut 
end mission personnel t ra ining and procedural development. 

(e )  - Mission operation f a c i l i t i e s :  Space is  required fo r  pre- 
launch, powered fl ight,  space f l i gh t ,  and recovery moni- 
tioring. 
appropriate data display areas, plotboards, s ta tus  boards, 
consoles, communication systems, and associated control 
runplif i e r  equipment 

Included w i l l  be support areas equipped with 

( f 11 Audio, video, telemetry recording, and playback equipment: 
Mametic tape recording devices and associated playbacl, -_ 
equipmenl 
ciuring-mission analysis of communications, television, 
spacecraft systems and medical data which are not evallk- 
attcxi i n  r ea l  time o r  require extended evaluation periods; 
means w i l l  a is0  be provided f o r  the re-evaluation o f  mal- 
time data. 

k i l l  provide f o r  post-mission analysis and 

(g )  -- Data select ing and processing equipment: This equipment 
w i l l  permit automatic computer programing, storage, a id  
se:lecting. Computational capabili ty w i l l  be provided For 
the processing and ed i t ing  of data f o r  determination o r  
the data format and computer program select ion t o  most 
e f f i c i en t ly  u t i l i z e  available information flow from. 
remote s ta t ions  linked t o  the spacecraft. 

Meteorological and space phenomenon forecasting f a c i l i t i e s :  -- 
The center w i l l  include the capabili ty of monitoring d a t a  
pertaining t o  the atmospheric density, world-wide weather 
complex, cosmic storms, radio-frequency propagation, mete- 
o r i t e  storms, space radiat ion in tens i t ies ,  and other space 
phenomena which bear d i rec t ly  upon mission success. 

( h )  
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( i )  Leneral f a c i l i t i e s :  Areas w i l l  be provided f o r  building 
haintenace,  storage, systems maintenance, engineering 
t ,ests,  viewing rooms, and engineering and administrative 
support. 

Prel indnary planning indicates the need f o r  a two-story s t ructure  
w i t h  a p a r t , i a l  subfloor t o  provide approximately 50,000-70,000 square  
f ee t  of f'loor space. Special requirements f o r  t h i s  s t ructure  are high 
ce i l ing  areas, false flooring areas w i t h  movable panels, and subflooring 
areas f c r  cable routing. 

Apollo landdng and recovery control centers: 
of these-zbnters has not been f u l l y  developed. It is  estimated t h a t  four 
of the cent,ers w i l l  be required each t o  include a landing and recovery 
control Etrea equipped w i t h  appropriate control consoles and data displays 
f o r  the presentation of navigation and guidance information derived from 
tracking, communication, and telemetry data. High frequency,ultra high 
frequencjr,, s ingle  side-band, and land cable communications equipnent 
w i l l  be provided at  the centers,which w i l l  be compatible w i t h  voice 
and telet,ype communications a t  the Apollo mission control center, on- 
board the spacecraft, and within the recovery forces. Telemetry, 
tracking, and data processing equipment w i l l  be required t o  f a c i l i t a t e  
ground contzolled approach landings of the spacecraft. 
be provi clecl f o r  building maintenance, e l ec t r i ca l  power generatior (normal 
and emeqpncy) , and f o r  engineering and administrative support. 
story f~.(:il.ity is  planned f o r  each center, t o  provide approximately 
5,000 square f e e t  of f loor  space. 

The proposed configuration 

Fac i l i t i e s  w i l l  

A one- 

Modi fice,l;ions t o  the Mercury control center: 
i n  i t s  IGz;ent configuration i s  inadequate t o  provide the necessei.ry f l i g h t  
control support of the projected ear th  o rb i t a l  missions which include 
Gemini ni:.ssions, and possible ear ly  Apollo orb i t a l  missions. Modifications 
t o  the cx?nt;er a re  required, t o  monitor and control the f l i g h t  throughout 
extended oi-bi.tal missions and during complex rendezvous missions. 
additionr; t;o handle overall  control and coordination of the world-wide 
ground support f a c i l i t i e s  w i l l  a l so  be provided. 

The Mercury control center 

Some 

The modifications are required t o  increase the r a t e  of data handl- 
ing, t o  revise the data systems f o r  compatibility w i t h  Apollo and. Gemini 
systems I t o  extend the communications f a c i l i t i e s  t o  include additLonal 
network stcttions and launch complexes a t  the Atlantic Missile Range , 
and t o  c?:qpctnd the operations room, equipment, and t ra in ing  f a c i l j  t i e s  
t o  meet i?equi.rements associated with new spacecraft types and missions. 
Modified and revised t ra jec tory  displays, plotboards, recorders, and 
launch mh:icl.e and spacecraft systems monitoring and control consoles 
are a lso  required f o r  increased capabili ty and for  compatibility wit'h 
the var:Lous launch vehicle and spacecraft systems. 
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Apollo miss:ion control center: 
for suppori-3 the manned lunar missions. The existing Mercury control 
center was designed for support of earth orbital missions and, even if 
modified, trould be inadequate to support orbital and deep-space mis€,ions 
simultaneoti:;ly, a condition which will exist during the Apollo time 
period 

A mission control center is required. 

The piwposed Apollo center is required to monitor the Spacecraft and 
to provide ov(mCLl control of all support elements throughout each phase 
of the miSiji.011. 
voice and datrz transmission) with the launch control facilities at the 
Atlantic Kks4.le Range: with remote sites having spacecraft communicritions, 
telemetry, and tracking capability; and with remote recovery control. 
stations. 

The center will have direct communication (including 

The cwter will support the spacecraft crew by providing a ground- 
based source of information and data for use during normal, alternate, or 
emergency mission periods, to increase flight safety and performancc?. 
The center vi.L1 also include the simulation and training facilities 
associated with the spacecraft and the remote stations for personne:i. 
training a113 :procedural development. 
necessity :P w  exploratory type missions. 

This requirement is an absolute 

The f i sca l  year 1963 funds requested for this project are for design 
and engineering services; addition& funds will be required in the :fiscal 
year 1964 :€3r the implementation of a complete functional facility. 

Apollo landing and recovery control centers: 
include thcspecific attainment of a controlled land landing at a p:l?ede- 

The Apollo mission ob,jectives 

termined location. Inherent in this objective, and in association irith 
minor perturbations in trajectory dispersions, is a demand for adequate 
ground support to insure attainment of the mission objectives with the 
necessary <assurance of crew safety. Therefore, this ground support 
must consist of strategically located landing and recovery control 
centers, plus associated ground guidance and approach control equipment, 
and the logistics associated with their operational integration into 
the mission support complex. 

The Apollo landing recovery control centers will supplement the 
flight control functions of the ground operational support system aiid 
will enhance the safety of the Apollo missions. 
facilitate the information flow required during the terminal phase 
of a mission to assist the spacecraft crew in reen-bry and landing b,f 
providing flight control information instruction to effect a ground 
controlled approach landing, 
by coordinating and controlling the retrieval operation with the sp(ace- 
craft crew and the earth recovery personnel. 

The centers will 

The centers will also assist in recovisry 
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Four ctsnters w i l l  be required f o r  support of the Apollo missions. 
Two centers are proposed t o  be located at each of the primary and secondary 
landing zones>; one down-range and one up-range t o  a l l o w  f o r  contingencies 
which may wise from overshoot and undershoot. Two landing zones pi-ovide 
an increased mission f l e x i b i l i t y  and provide f o r  recovery i n  the event of 
mission abo.rt and d i f f i cu l t i e s  t h a t  may result from weather o r  other factors.  

COST ESTIWYITEB --- : 

Modifications --- t o  the Mercury control centers : 

A. IAND A(~(SUTSITION.......... ............................ 
B. SITE Dl5VE:LOPMENT AND UTILITY INST~LATIONS..........~~ 

S i t e  preparation.. ........................ $5,000 

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

Addition -to present Mercury control center 
(1,503 square feet of area a t  $50 per 
square foot) ............................ 80,000 

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.. ...... 
Consdes and associated equipment. ........ 600,000 
Telemetry system.......................... 1,300,000 
Automatic data processing equipment....... 1,500,000 
Communication equipment addition.......... 92O,OOO 

D. 

E. DESIGN AND ENGINEERING SERTJICES....r.................. 

Subtotal, Mercury center.... 

Apollo misaicn -I control center: 

A. LAND A C Q ~ ~ I S I T I O N . ~ . . ~ . e . ~ . o . o v ~ o o o . o o ~ . o o ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ o ~  

B e  SITE CHIVELOPMENT AND UTILITY INSTALLAICIONS.o...o.*.*.. 

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

D. EQUIPPEN', INSTRUMENTATION, AND SUPPORT SYSTEMS....... 

E. DESIGlI APID ENGINEERING SERVICES...o...ro.....o........ 

Subtotal, Apollo center..... 

1.30, :DO0 

4,3'20,000 

5'35 000 

$5,0830, 000 
PI- -,- 

$5 , c:~oo,ooo 
-, 
7 



B. SITE DE'iEL13PMENT AND UTILITY INSTALLATIONS.. .............. $3;O,OOO 

Utili . t ies . 4 sites at  $20,000 per site..... $80,000 
Roads and landing strips.................... 230,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS................... 1,200,000 

4 bui.ldings; 5000 square feet per building; 
(20,003 square f e e t  t o t a l  a t  $50 per square 
foot) .  .................................... 1,000,000 

Antenna mount construction.................. 200,000 

D. EQUIPMEINT, INSTRUMENTATION, AND SUPPORT SYSTEMS........... 6,330,000 

Communication, tracking, and data processing 
equipment....... .......................... 3,500,000 

Instrumentation. ............................ 1,630,000 
Support systems... .......................... 1,200,000 

Subtotal, Apollo landing and 
recovery control centers . . $8,0~30,000 

Total estimated cost ........ $18,000,000 

-- -- 
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VARIOUS UICATIONS 

FISCAL YEAR 1963 ESTIMATES 

SPACE RADIA'I'ION EFFECTS LclBoRAToKy 

DESCRIPTION : 

This j?roject proposes construction of a space radiation effec1';s 
laboratory eripable of simulating the high energy corpuscular radian. 
t ion,  both electrons and protons, encountered i n  t r a j ec to r i e s  o r  
o rb i t s  of proposed space vehicles. 
t o  the sinatlation of electrons and proton energy of the bel ts  and the 
proton flux of t h e  solar  f lare radiation. Two accelerators are 
included: one a l inear  electron accelerator; the other a frequency 
modulated cyclotron capable of accelerating heavier charged pa r t i c l e s  
of which the proton i s  the most s ignif icant .  

Special significance is attachcld 

The linear electron accelerator w i l l  be a self-contained comer- 
c i a1  unit .r,ated a t  2 t o  LO MeV. The essen t i a l  elements of the device 
a re  an L-btnid klystron (1,300 mc) and an accelerator waveguide. The 
klystron w i l l  provide both the source of electrons and the source 01': 
radio -freqiittno;. power t o  drive the waveguide. 
mechanical ttrrarigement, a s ingle  colinear vacuum system (10-8 mm Hg) 
can be e s t a b l i s h e d  from the hot cathode electron source through the 
klystron and waveguide t o  the exit window. 
uously varis,bl.e, and the electron beam can be diffused t o  cover a 
target 10 iccbes by 4 inches a t  2 feet  from the  exit wind w. 

per minute. 
the e x i t  window by either a heavy metal target o r  a beryllium ta rge t  
a source of X-rays or  neutrons can e made available. 

t o t a l  neutron production of 1 X 10l1 neutrons per second can be ob- 
tained. 

By mans of a novel 

Beam power can be contixl- 

Electron 
dose r a t e s  can be varied continuously from zero t o  5 X 10 8 roentgens 

a re  variable t o  R maximum of 5 X 10 k roentgens per minute, and a 

This un i t  has the further advantage that by replacing 

X-ray doses 

Totc~l power input t o  the device i s  estimated at 75 kva. 

The hecwy ion accelerator w i l l  be a frequency modulated cyclotron 

The besun in t ens i t i e s  produced w i l l  be of the order of 1 micro- 
capable of ecc:cslerating pulses of protons t o  an energy of about 600 
MeV. 
ampere o r  6 8: 1.0 += par t i c l e s  per second. 
the ion source from hydrogen t o  heavy hydrogen o r  helium, the acce- 
lerated ions can 'be changed from protons t o  deuterons o r  alpha 
pa r t i c l e s  with an energy approximately proportional t o  the increase 
i n  mass provided the radio frequency can be reduced suf f ic ien t ly .  

By changing the gas i n  



It i s  estimated that a cyclotron of this capacity w i l l  require 
a magnet consisting of 2,500 tons of i ron and 150 tons of oil-cooled 
copper w i r e  windings. 
generato:r slet. 
frequency w i l l  a l so  be required t o  energize the dees or  accelerating 
electrodes.  
f a c i l i t y  *will be approximately 35 feet i n  diameter and 22 f e e t  hi{+. 

The magnet will be energized by a 600-kw motor 
Radio-frequency power of about 200 kw and of variable 

The maximum radius of the beam w i l l  be 89 inches. "lie 

The Icyclotron w i l l  differ from those widely used I n  basic  phr- 
sics research by having somewhat specialized beam eject ion and 
control. I t  is desired t h a t  the beam be diffused i n  order t o  covc:r 
the 1arge:r -targets than are envisaged, that is ,  material specimens 
and e1ecl;:ronic c i rcu i t ry .  
being considered. 

Targets as large as 1 square foot  are 

Both accelerators w i l l  require substant ia l  shielding f o r  the 
protection of operating personnel. The l inea r  accelerator can be 
housed i n  a small room with concrete walls of the order of 3 feet 
thick.  The frequency modulated cyclotron presents a more serious 
shielding problem. 
the cycloi;rcin a t  ground leve l .  These walls will be about 12 f e e t  
thick. 

Heavy shielding blocks w i l l  be assembled about, 

The hult.lding t o  house both accelerators and the control room 
will enclclse approximately 11,000 square feet. 
posed inst,al.lation i s  shown on the following page. 

A sketch of the pro- 

The exploration of space by satellites and probes, and the cor- 
re la t ion  c f  the resu l tan t  data with earth-observed phenomena have 
revealed tha t  one of the most d i f f i c u l t  hazards of the space environ- 
ment +hat must be designed against, fo r  both men and equipment, i s  
corpuscular radiation of high energy and high flux. Direct evidence 
of extremely energetic par t ic les ,  the cosmic rays, has been available 
f o r  many ,years from observations on ear th  and i n  the atmosphere, but 
their  flux i s  of such low in t ens i ty  t h a t  they do not const i tute  a 
hazard except f o r  extremely long-duration flights. 
serious concern are the electrons and protons that are trapped by the 
ea r th ' s  magnetic f ield i n  the Van Allen B e l t  and the clouds of protons 
ejected by the  sun which stream outward toward the earth. 

O f  much more 

Data obtained from satellites and probes have indicated that the 
trapped radiation of the inner be l t  are protons of energies up t o  
about 500 lulev and of integrated fluxes of order 103 par t i c l e s  per cm2 
- second .- steradian and of the outer b e l t  are e ectron of ener 

second - z;-:eradian. 
F. from 20 KWT -to 1 MeV and of maximum fluxes of 10 .f t o  lof1 per cm 
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VARLOUS LOCATIONS 
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The solar flare cosmic ray events are sporadic i n  character and 
while some su.ccess has been achieved i n  correlating their  occurrence 
and in tens i ty  with solar  distrubances, it can be presumed that the  
poss ib i l i t y  of exposure of a spacecraft t o  so la r  f l a r e s  w i l l  increase 
as the  duration of space f l i g h t s  increase. 
has been inferred from the  data obtained both i n  f l i gh t  and a t  the  
ground and woul.d appear t o  be of two general characters: hip enerfr :in the range 1-10 Bev w i t h  integrated fluxes of order 
10 t o  10 
of energy le'fel 100 Mev t o  1 Bev w i t h  integrated flux of order lo5 t o  
10 6 pa r t i c l e s  per cm* - second - steradian. The duration of these 
events can ble several  days during which there  i s  a rapid rise t o  pf?ak 
in tens i ty  an3 a gradual f a l l  off extending over most of the duration. 

The energy of the  f l a r e s  

events 01' 

pctrt;icles per cm2 - second - steradian and high flux e w n t s  

The leve l  of radiat ion produced by the inner bel t  protons behind 
2 gtn per cni2 of water i s  about 25 rep per hour and t o t a l  integrate3 
doses fo r  t .e flare behind the same amount of material are i n  the  

lo2 rep FE'I hour. 
tolerance for f l ights  of more than a f e w  hours i n  t he  belts o r  for 
a fracticm of an hour i n  a flare. When flights of durations of m c n t h s  
and years a re  considered they reach the limits f o r  sol id-s ta te  devices 
and f o r  c!ert;ain organic materials and approach the range i n  w h i c h  
metals begin t,o show ef fec t .  
c le  for %lie manned lunar landing mission indicate that the shield 
weights ixqxired t o  protect against  anticipated solar  f lare  p'rotoiis 
represent a considerable portion of the vehicle w e i g h t  and point up 
the need to supply spacecraft designers w i t h  more precise informa'2ion 
on the interact ion of corpuscular radiat ion w i t h  p rac t i ca l  s t ruc t  InaL 
material, especially the  production of secondary radiation. O f  v i t a l  
concern from both the standpoint of systems design and systems relia- 
b i l i t y  i s  the  degradation of so l id-s ta te  devices such as solar c e l l s  
and t raneis tors .  Such devices w i l l  be used as the ac t ive  par t  of 
instrumentastion and control systems i n  vehicles which explore the 
space between earth and moon. 
required. ~ C J  establish the  s ignif icant  s t a t i s t i c s  of t h e  space emiron-  
ment, eq)ec!ially meteroid mass-velocity spectrum and radiat ion dose 
statistics. 
landed cui the  moon' s surface, which present knowledge indicates :I.S 

protected neither by an atmosphere nor a magnetic f ield.  
c ra f t  must operate over a period of time of the order of months 
transmi1;ting back information on the  character and environment of 
the moon's surface. 
a l so  regui:red t o  function f o r  extended periods i n  o rb i t s  which may 
either -traverse the radiat ion belts o r  the polar regions which a r e  
unprotected by the earth's magnetic f ie ld  from so lar  protons. 

range of 1.0 lil t o  105 rep w i t h  maximum radiat ion leve ls  of the order 
Such leve ls  are c lear ly  beyond the  l i m i t  of  hm,an 

Preliminary design s tudies  of t he  vc:hi- 

Long periods of operating time w i l l  be 

Spacecraft such as Prospector and Surveyor w i l l  be 

The space- 

Meteorological and caumunication s a t e l l i t e s  are 

The proposed radiat ion laboratory w i l l  provide the  too l s  t o  
simulates on the ground a s ignif icant  aspect of the space environment 
and w i l l  provide, at lower cost than w i t h  flight vehicles, t he  



capacity ta provide space vehicle designers w2th the required en- 
gineering data on the ef fec ts  of t h i s  environment. 
the faciU.l;y w i . l l  permit: 

I n  par t icular ,  

Icrht? gathering of" data required t o  design e f f i c i en t  bio- 
Logical a d  nonbiological. shielding f o r  manned space 

: F l i g h t ;  both exis t ing and new composite material will be 
evaluated on a s c d e  approaching tha t  of the complete 
vehicle. 
For more efficient; shieldfng such as e lec t ros ta t ic  and 
slwtromagnet5c shfaluing 

!Phe facilt.t;y w i l l .  help t o  explore new methods 

The gathering of baste data on the range of an energy 
loss  of protons and electrons i n  prac t ica l  s t ruc tura l  
materials and material combinations over a range of 
energies, f o r  which l i t t l e  o r  no information now ex i s t s  
i n  the l i t e r a t u r e .  

The evaluation sf secondary radiation, primarily f r o m  
th.e lighter materials used i n  space vehicles. The infor-  
-,tion i s  V s t a l  t o  m i n t e l l i gen t  design of composite 
shields o r  vehicle arrangements i n  which effici-r!t design 
against the saccmkries introduced in to  the in t e r io r  of 
the vehicle i s  required. 

The determination of e f fec ts  of proton and electron 
radiation on i n s t m e n t a t i o n  components, especially 
soU.d-stette devices such as solar cells and t rans is tors ,  

The evaluation of the radiation environment on complete 
and active qssemblies o r  subassemblies of electronic 
PiXkBges during simulated operations. 

Tne investig&tion of the e f f ec t  of radiation on the phy- 
s i c a l  and chemical properties of' material useful f o r  
space applications such RS fuels,  lubricant, seals, and 
ablative reentry heat shields whlch ham tended t o  be 
made of inorganicso 

The investigaticln of the e f fec ts  of radiation on the 
properties of mtarfal  as ?key influence the emissivity,  
r e f l e c t i d t y ,  dbsoqkfvity, t ransmtssibi l i ty  of 
electromagnetic radiation; i n  par t icular ,  the ef fec ts  on 
curfaces so prepared t o  es tabl ish the praperties required 
f o r  heat balance CIS space vehicles and the e f fec ts  on the 
t,ransmissibilit,y of windows and lens  a 

1.ke evaluation and ca.Sil;ration of new kinds of radiat ica  
nzeasurfng instrumentation 



!The siiccess of the manned space f l ight  program will depend i n  
large m=aEmre on the a b i l i t y  t o  determine the e f f ec t  of and the 
corrective measures required t o  minimize the hazards of par t ic le  
radiation, both t o  e lectronic  systems, t o  material, and t o  men, tha t  
w i l l  be encountered i n  space flight. A number of exploratory testE, 
on both mrter ia l  and components have already been performed i n  both 
g o v e r n m e n b z l  and university accelerators.  The cooperation of thesci 
groups i s  excellent, but it i s  c lear  that the time that can be made 
available for engineering research i n  these devices i s  too l imited 
even at tlis level  of med which ex i s t s  today. It i s  anticipated ais 
space ac t iv i ty  grows and the requirement of long-time r e l i a b i l i t y  
of both i:nstrumented and manned flights becomes of paramount 
in te res t ,  accelerating devices designed solely f o r  space environment- 
a l  tes t ing  wiXL be required. The information gained from the operis- 
t ion  of tihe space radiation laboratory as described i n  this proposcxl 
w i l l  supply the def in i t ive  information required t o  produce sound 
and re l iab le  designs. 

The location of the f a c i l i t y  i n  proximity t o  a NASA center an13 

A 
a university would enhance the importance of the f a c i l i t y  f o r  
accomplishing the needed NASA tasks involving radiation physics. 
near-acad.e:mic location would permit maximum u t i l i za t ion  of the 
f a c i l i t y  fo r  NASA research as well as f o r  the exploration of basic 
physical prcibl.ems by physicists on a university staff. 
pl ishing this  research i n  conjunction with an academic atmosphere, 
stfmulati.on would be provided t o  develop a space oriented university 
research rmrl education program t o  provide t ra ined sc i en t i s t s  for  
space act;i.vS.ti.es. 
NASA in-Iiouse center and a university center can be closely assocjated 
i n  a reseitrch program of mutual i n t e re s t .  

By accom- 

Various locations are being considered where a 

COST ESTIClrlCITE: --- 

B e  SITE DEVEXOF'MENT AND UTILITY INSTAUATIONS 

U t i l i t i e s  ................................$ 420,000 
Grading and paving ....................... 80,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS . e .  * .  11, o:m, 000 
Cyclotron ............................... !.O,300,0OI~ 

square ?mi -!. .................... 250,000 
Hcusing (L1,OOO sc!;lnre f e e t  a t  $22.70 per 

Atx i l ia r ies  and fouridations ............. 450,000 



D. EQUIPMJPV, INSTRuMENllATION, AND SUPPORT SYS- ....... $ 820,000 

Elec trim accelerator and associated 

Instnunentation .......................... 270,000 
equi:pment ............................. .$550,000 

E. DESIGN AND ENGINEERING SERVICES ....................... eo00 
T o t a l  estimated cost ...... $12,382,000 

,- 

.I 
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VARIOUS I"I0NS 

FISCAL YEAR 1963 ESTIMTES 

NOVA STAGE MA"A(XWFCCNG FACII3- 

DESCRIPTION.: 

InZ-tiet!. funding i s  requested fo r  the construction of highly unique 
plant faci1.f:tj.e~ required for  the major subassembly and for  the f i r l a l  
assembly of the NOVA vehicle. Present plans c a l l  f o r  a production ]*ate 
of eight w:l~Icles per year and the size of the plant w i l l  be prediccited 
on th i s  prcxluctj.on rate  a 

The F - 1  engines, which make up the N - 1  (first) stage of the NOVA 
vehicle wi:Llbe developed, produced, and s t a t i c  tested at  f a c i l i t i e s  
available i n  California. "he units will then be shipped t o  the G u l f  
area for asseoibly in to  I?-1 stages. 
thru exfsting waterways t o  the Mississippi Test Faci l i ty  f o r  s t a t i c  
testing. 
with upper stages. 
M - 1  engine which makes up the NOVA vehicle second stage, wi l l  follclw a 
similar prcm ss . 

The stages will be shipped by b,srge 

Shipment w i l l  then be by water t o  Cape Canaveral f o r  mating 
Launch will take place from the same location. The 

The p3.ari dictates a Gulf' Coast location fo r  construction of the NOVA 
stages. R.cJvever, the unique high bay f a c i l i t i e s  required fo r  final. 
assembly, as well as the large amount of space required for  component 
assembly, I-ecpire a thorou& evaluation of existing plant f a c i l i t i c s  t o  
minimize the need fo r  new construction. 
the f i s c a l  year. 1963 budget because the probability that such faci:Lities 
ex is t  apperm:; remote. 
w i l l  be required folluws: 

This project has been included i n  

The description of a typical plant f a c i l i t y  that 

(a) An ,4rea of approximately 193,000 square f e e t  with a 
The area h t a l  height of 70 f e e t  will be required. 

w i l l  be used f o r  the assembly of major components 
such as the thrust  frame assembly, propellant container 
'bulkheads, and cylindrical skin sections. The power 
unit, composed of the thrust  frame and engines, w i l l  
also be  assenibled i n  th i s  area. Provision will be 
nlad.e f o r  three floating assembly platform stations 
which will carry the f i n a l  assembly fixture.  

(b) I:% w i l l  be necessary that the f a c i l i t y  prov;l.de an area 
of approximately 180,000 square f e e t  with a t o t a l  
height of 150 fee t .  
vh5icki w i l l  be used t o  assemble the propellant container, 

Thls area w i l l  contain s ix  bays 

http://prov;l.de


and t o  hydrostatically t e s t ,  clean, and paint it. These 
oxlerations will take place i n  4 bays equipped with heavy 
dc,ty concrete floors, a water storage and deminerali- 
zaption system, and equipment f o r  cleaning and painting. 
T1.e remaining two bays wfll be used f o r  the f i n a l  
assembly and checkout of the complete platform which 
w3 II be floated in to  position. A l l  other fabrication 
arid assembly operations for  both the f irst  and second 
stages will be performed i n  other conventional height 
f 'aci.lities e 

A typical -p:L~mt~ layout Tor fabrication of the M - I  stage is shown i n  the 
sketch on %he following page. 

Studies and analyses conducted t o  date of the possible methock fo r  
assenibling the N - 1  and N - I 1  stages lead t o  the conclusion that the inord- 
inately Ircge size and weight of components make material handling the 
governing :?actor i n  the assembly process. 
of each sl;i%ge i n  et vert ical  position is considered t o  be the most 
practfcab:Le iac3l;hod e 

different:i<;ll,s,9 s t ress  sag, materials handling, and assembly, are mini - 
mized. 
improved. However, ver t ical  assembly also demands headrooms which are 
not noWLly available i n  manufacturing plants. As stated above, heights 
of 70 and 150 f ee t  are required, aad to-date it has not been possi1)le t o  
locate facilities which approach the height, overall size,  and location 
c r i te r ia .  

In  th i s  instance, handling 

Thus, problems which might a r i se  from tempera1;ure 

The :probability of obtaining a vehicle of high r e l i ab i l i t y  i s  

The requested floor area i s  a function of component size, nunher of 
units t o  'be fabricated, and the t i m e  required fo r  assembly, 
diameter 3f" the stage wIU be 50 feet ,  the work stations have been planned 
as 100 foot; modules; 
work area. 
analysis cf  the time t o  be spent i n  each functional area as w e l l  as the 
number of t m i t s  t o  be fabricated. 

Since the 

50 f ee t  f o r  the unit, and 25 f ee t  on a l l  sib%$ as a 
The number of work stations has been determined through an 

The cost estimate shown below i s  based upon minimum requirements t o  
i n i t i a t e  construction. An incremental amount i s  requested since total 
f a c i l i t y  construction requirements cannot be ascertained un t i l  the site 
and a stage contractor are selected. 
budget prc~uldes fo r  the in i t ia t ion  of construction which w i l l  include 
s f t e  deve I.open t , u t i l i  t i e s  ins  ta l la t ions , foundations , subs t ruc t u  res  , 
and superstructures f o r  an N - I  stage fabrication fac i l i ty .  The t o t a l  
area reqv3x:d f o r  manufacture of both stages N - I  and N - I 1  was  discussed 
ear l ie r  i n  %his miteup. The cost estimate below, however, provides f o r  
only the nfiriimum plant required f o r  fabrication of the N - I  stage. 
Addiliond. I-eqiuirements t o  complete the N - I  f a c i l i t y  and t o  permit con- 
struction of the N - I 1  stage will be established at  a later date. 

The funding requested i n  th i s  

CI' 14-G 



VARIOUS LO CAT IONS 
FISCAL YEAR 1963 ESTIMATES 

NOVA STAGE MANUFACTURING FACltITlES 

FlNAL ASSEMBLY AND 

COMMON BULKHEAD WELD ASSEMBLY 

ARD AND AFT BULKHEAD ASSEMBLY 

CILITIES FOR N - I  STAGE 

P c 



COST ESTIMIllPE: -I 

A. 

B. 

C. 

De 

LAND A(~~~~tSI!I'ION ......................................- 
SITE D I W E % O ~  AND UTIUTY INSTAIILATIONS. 

Site preparation......................... 
Utility installations and connections.... 
P a v t n g . . . . . . . .  ........................... 
Canal.................................... 

FAC1U1TY CONSTRUCTION AND mDIF'ICAnONS....... . . . . . . . . 
H i g h  bay area.. (150 feet high; 
81,000 square feet at $90 
per square foot) ....................... 7,290,000 

Low 'bay mea. .( 70 feet high; 
115,000 square feet at $55 
per square foot) ....................... 6,325,000 

EQUIPMENT, I N S m ! I ' I O N ,  AND SUPPORT SYSTEIS ........ 
Total estimated cost......... ........ 

615 



NATIQNAL AERONAUTICS AM> SPACE ACMINISTRATION 

FISCAL YEAR 1963 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1963 PRQGRAM 

WALLOPS STATION 

Page 
NO - 

CF15 -A2 Locat ion plan 

CF15-A3 Advanced data acquisition syst em................ 

CFlT-Bl Modification and expansion of range control, 
safety, and support systems and 
equipment ..................................... 

Vehicle checkout f a c i l i t i e s  and equipment ....... CF15-Cl 

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

$1,500, cloo 

800 ClQO 

$4,300, CiOO 

- 
I - 



WALLOPS STATION 

F ISCAL YEAR 1963 ESTIMATES 

TELESCOPE TOWER 

GOR S ITE 
EOGUES BAY 

LEGEND 
EXISTING FACILITIES 

CONSTRUCTION. 
UN FACILITIES AUTHORIZED AND UNDER 

0 FACILITIES PROPOSED IN 1963 ESTIMATES 

@ ADVANCE DATA ACOUlSlTlON SYSTEM. 

@ VEHICLE CHECKOUT FACILITIES AND 
ASSEMBLED ROCKET 
STORAGE BLDG t@ 

EP UIPMENT. 
DYNAMIC BALANCING FACILITY 

" T L R N T I ~  O C E A N  AND EOUIPMENT. 
S C A L E  - 



WALIxlPs STATION 

FISCAL YEAR 1963 ESTIMATES 

ADVANCED llATA ACQUISITIOM SYSTEM 

DESCRIPTIOIJ: -- 
This ]?reject w i l l  extend and up-grade the existing telemetry c l a t a  

acquisition systems of the Wallops Station by the addition of a hi&@- 
gain, mult;:ip:Le "frequency, automatic tracking antenna, pre -atnplif iem, 
receivers, mid associated data-handling equipment. 
f a c i l i t i e s  w i l l .  adequately cover the necessary portions of the higher 
frequency iqf ions being planned f o r  usage, and w i l l  provide new tel.emetry 
receiving 1m:hniques and pre-detection recording. 
standard t;e:lwnetry recording techniques, new digital  methods will tie 
ut i l ized in recording and processing the data onto cards and magnetic 
tape that  ~ m :  compatible with existing d ig i t a l  computers and associated 
equipment. PL sketch of the high-gain telemetry antenna included i n  the 
project i s  shown on the fol lar ing page. 

Jus!MFIcA~~:o~l: 

The improved 

I n  addition, t o  the 

--- 
The development of new telemetry equipment and techniques, operating 

over a broad frequency spectrum and at  ever increasing vehicle ranges, 
requires a high-gain, quick-change, multiple-frequency, automatic- 
tracking ar;.tenna system. Associated with t h i s  system m e  the necessary 
pre -amplif iers, receivers, and data-handling equipment. 
research projects particularly i n  the area of radio attenuation measure- 
ments w i l l  extensively u t i l i ze  the new higher frequency telemetry equip- 
ment and techniques f o r  data acquisition i n  order t o  penetrate the 
ionization sheath of reentry vehicles. 

Advanced 

The procurement of pulse code modulation equipment i s  required t o  
support future sa te l l i t es ,  deep space probes, and ear l y  developmentlal 
f l ight tests of advanced space systems. The equipment is required to 
maintain a state-of-the-art telemetry data acquisition and handling 
capability and t o  meet the broad frequency spectrum and extended rain@ 
requirement of advanced projects . 
COST ESTIEZIZI1EiS: 

-I- 

A. LAND A(~i~~rSIrllLON ......................................... --- 
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B . SITE IkE%'EIOPMENT AND UTILITY I l V S ~ T I O N S  ............... 
S i t e  preparation and pi l ings ............. $50. OOO 

U t i l i t y  connections ...................... 25. 9 
ACC~!SS roads ............................. 25. 000 

C . FACI1J:TY' CONSTRUCTION AND MODIFI€XI!IONS .................. 

$1100. OOO 

100. OOO 

Antenna ..r ............................ 100, 000 

D . EQUIPMEBT. IMs-mON, AND EluppoRT SYSTEMS .......... 1.285. OOO 

Higb.-gain antenna ........................ 600. 000 
Telemetry receiving auld processing 

equipment .............................. 685. 000 

. .......................... E DESIGN AND EMGIIEEFUNG SE.CES - 15,ooo 

Total estimated cost ........... $1,500,000 . 

CF 15 -A5 



The nlud.ernization kulC expansion of range control, safety, and 
support sJrst,ems and equipment w i l l  be accomplished by the direct  replace- 
ment of otlsolete equipment,, the extension of existing systems t o  serve 
new range fa.cfl i t ies,  %he updatfng of present systems, and by the addition. 
of new equipment. 

The cperatfonal. range control systems t o  be improved and extended 
include the ca;ble plant and duct bank; and television, meteorological, 
programming, timing, frequency shift, microwave, communications, data 
display, and distributdon systems. It will also be necessary t o  update 
and extend the photographic and optical  tracking s i t e s .  
safety syst;ems will. be updated by modernization of the command-destruct 
transmftter and by the provir;ion of additional range safety display 
equipment. 
cri t ical .  standby power, by supplementing the water system, and by 
improving the power regulation eqyipment. 

The range 

Ut i l i ty  system w i l l  be modernized and expanded by providing 

The scope sf" the work included i n  this project i s  indicated 
graphically i n  the sketches on the following three pages. 

The expmrsion of vehicle preparation and instrumentation f a c i l i t i e s  
w i l l  impOiSC additional requirements on the control systems associated 
with range operations. 
concurrent e.qmnsion and modernization of the range control systems. The 
modernization and expansion of photographtc and optical  tracking s i t e s  i s  
necessary for more accurate optical  coverage of model flights f o r  detailed 
study. T h  :produc-t;ion of accurate optical  data requires that the 'sites 
be i n  an trptfnnun location wTth respect t o  f i r i n g  azimuth, sunlight, and 
range use:r's requirements This project wi l l  provide optimum location 
of easy a(xeiss:, standardized, optical  sites e The meteorological aiito- 
theodolite s;ysl;em is required f o r  the determination of near real-t.ime 
launcher r;etting corrections t o  accommodate the wind prof i les  a t  Wdlops 
Island p r b r  t o  launch, and f o r  post-flight asledysis. "he weather radar 
w i l l  extend and improve the Station's weather forecasting f a c i l i t i e s .  It 
i s  necessrwy t o  modernize and extend t h e  range of the conma,nd-dest:i%ct; 
transmitter -to maintain range safety coverage a t  the ranges attained by 

These additional requirements must be met  'by a 
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WALLOPS STATION 

FISCAL YEAR 1963 ESTIMATES 

PLAN 

MODIFICATION AND EXPANSION OF RANGE CONTROL, 
SAFETY, AND SUPPORT SYSTEMS AND EQUIPMENT 

PERSPECTIVE 

LOCATION P L A N  S T A N D  BY P O W E R  

S C A L E  _. 
0 I5 SOFT 

P L A h  P E R S P E C T I V E  

F - i  

S C A L C  
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vehicles with orb i ta l  capabili t ies.  
vehicle IiElreuwters such as velocity must be provided. 

Readout and display devices f o r  

The wtiLity systems of Wallops Island must be modernized t o  continue 
safe and e!ff'icient operation of the range. 
imdequatre: e t t  the present time. 
reservoir w e  needed f o r  f i r e  protection, pad deluge systems, and cooling. 
Updating of the power regulation system i s  necessary because the present 
equipment, :is ei ther  obsolete or  has marginal. capability, and spare parts 
arc increasingly more d i f f i cu l t  t o  obtain. The increasing size, com- 
plexity, E U I ~  cost of vehicles and experiments has made necessary el. source 
of emergexicy power f o r  equipment v i t a l  t o  maintenance of range sd 'e ty  and, 
t o  the sc.c:ce!ssf'ul completion of experiments i n  progress i n  the event of 
an unti.11~1.:~ commercial power failure. 

The Island water supply i s  
New wells, piping, and a ground level 

B. SITE I~~~I~'ELXIPMENT AND TJTII;fTY INsTAIJ;ATIONs.. ............ : ;185 ,000 

Site: preparation and piling.. ............. $109,500 
Acce!t:s roads and parking.. ................ 37,000 
UtiI.:tt;y connections....................... 38,500 

C. FAC1IJ:TY CONSTFNCTION AND MODIFIWTIONS................. 395 , 500 

Cabls plant and duct bank expansion.. ..... 185,000 
Erection of photographic and optical  

t~~tieking s i t e  towers .................... 30,000 
Tel.t:sc!ope tower. .......................... 50,000 
Watmr reservoir. .......................... 50,000 
Purrping station (320 square feet a t  

8,000 
Punq) and  chlorination building .. ( 5 0 0  

12,500 
C r j  t;ical standby power building 0 ( 2,500 

60,000 

$25 .Oo per square foot) .  ................ 
.qutwe f ee t  a t  $25.80 per square foot).  . 
siquare f ee t  a t  $25.00 per square foot) .  . 

D, EQUIE'lEIfT, INSTRUMENTATION AND suppoRT SYS'I"B 1,) 339,500 

Purrrps, chlorinator, and piping.. .......... 
Clclsed-circuit TV system expansion 

eqixi.pment ............................... 90,000 
Mete:orol.ogical auto-theodolite system.. ... 88,000 
Wea4;lier radar.. ........................... 100,000 
Pro(:reumaing and timing expansion 

ecLu5,pmen-t ............................... 100,OOO 
Freclutmcy s h i f t  equipment. ................ 95,000 

89,500 



Mic:i:mmw system additions ............... $50,000 
Conanuiicretion system additions........... 120,000 
AnwJ.og display and distribution system 

expemsion.. ............................ 100,000 
Tel.e!sc!ope astrodome.. .................... 25,OOO 
Mod.e!rrdzation of cormnand-destruct system. 95,000 
~angc? safety display equipment.. ......... 45,000 
C r i t i c a l  standby power generating and 

rcguht ion equipment.. ................. 342,000 

Total estimated cost. .  .......... $2,0,00,000 
PI 



WALTxlPS STATION 

FISCAL YEAR 1963 ESTIMA!.€'ES 

VEHICLE CHECKOUT FACILITIES AND EQUIPMENT 

DESCRIlYL'113N :: --- 
This project w i l l  provide the f a c i l i t i e s  and equipment needed f o r  

tes t ing  mid ready-servicing of advanced configurations of space vehi- 
c les  arid t h e i r  associated components at  Wallops Station pr ior  t c  
launch5.ng,b The project w i l l  consist of: 

(a,) Th.e construction of a ready service building with 
b1,ast walls and protective par t i t ions,  which w i l l  
permit the maintenance of assembled vehicle 
combinations i n  a stand-by s ta tus  i n  close prox- 
imity t o  the launch areas. A sketch of the 
proposed building is  sham on the  next page- 

(b)  Modifications t o  exis t ing f a c i l i t i e s ,  including the  
launch service towers, t o  conform t o  new vehicle con- 
figurations; external power and control arms; terminal 
s t ructures  i n  the  launch areas; and existing checkout 
f a c i l i t y  s t ruc tura l  modifications required f o r  proper 
ins ta l la t ion  of new environmental and t e s t  equipment. 

( c  ) :procurement of automatic or semi-automatic sequencers, 
special  external power supplies, monitors, environ- 
inerital test  devices, and other equipment t o  meet the  
requirement f o r  t e s t ing  and checkout of vehicles and 
associated components f o r  telemetry and payload per- 
formance t e s t s ,  system guidance checks, and semi- 
automatic countdown and monitoring techniques. 

JUSTIFI C2LTI:ON : --- 
The i n i t i a t i o n  of advanced space programs requires the  Wallops Sta- 

t i on  t o  fiav'e f a c i l i t i e s  available t o  assemble, t e s t ,  maintain i n  ready 
s ta te ,  and launch space vehicles of increased complexity over those 
currently. u t i l i zed .  For ex.ample, Algol clusters,  and larger  solill pro- 
pel lant  vehicles with new and varied combinations of upper stages and 
configurations w i l l  be employed as booster systems fo r  advanced e:rperi- 
ments a n d  programs. In many cases guidance components w i l l  be added t o  
these ve.hicle combinations for the first time. 

The s ignif icant ly  increased number of complex multi-stage vehicles, 
such as -those t o  be used i n  the  advanced Trailblazer program, requires 
tha t  several completely ready vehicles be maintained i n  ready state t o  be 
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launched on short notice i n  accordance with pyload  demands on meteor- 
o1ogica.L conditions and range instrumentation availabil i ty.  
t h i s  nature cannot be maintained i n  proper s t a t e  of checkout readiness i n  
the roclozt dead storage areas on the mainland station, since finE1.l assenih13. 
and chedsout procedures would have t o  be repeated each t i m e  the t o t a l  
vehicle vas so handled. A ready service f a c i l i t y  with -suitable E nviron- 
mental con1;rc)lled chambers i s  required on the launch island proper t o  
receive vehicles that have completed testing, check-out, and aercldynamic 
alignmeni; and balance. 
close prox:iml.ty t o  the launch areas t o  avoid excessive handling and 
transportation prior t o  actual erection on the appropriate launcher. A t  
the presc:nt; time, the vehicle assembly shops a re  ut i l ized i n  th i s  capacity, 
i n  so fa . r  €16 space i s  available; however, under existing conditions t h i s  
necessit&e!s the unsafe practice of performing assembly, mting, Etnd check- 
out procwbres on some vehicle combinations i n  the same chamber o r  bay i n  
which others are maintained i n  ready s t a t e  for short notice launch. 
additior., the existing assenibly and check-out f a c i l i t i e s  w i l l  be inadequate 
i n  capaclty and i n  s ize  t o  accommodate the larger number of vehicle con- 
figuraticm requiring ready state servicing i n  the f i s c a l  year 19’53. 

Vehicles of 

It is  necessary that  the f a c i l i t y  be located i n  

In 

The ut i l izat ion of new and varied vehicle combinations w i t h  increased 
complexities i n  upper stage configurations planned fo r  launch i n  the f i s c a l  
year 1963 requires that  existing launch and check-out support f a c i l i t i e s  ?)e 
modified t,o meet the newly generated requirements. 
ponents, such as those associated with guidance packages, require service 
tower platform additions and changes, and major adjustments and modif’i- 
cations t o  control arms and hunch control cabling t o  properly seivice and 
perform necessary checks i n  the launch area. Modifications t o  hunch 
area t enn iml  structures w i l l  also be needed t o  accommodate the new equip- 
ment inc.luded i n  t h i s  project. Additional modifications a re  requ:.red t;o 
enhance -;he safety of hunch area operations. 

The addition of new com- 

It :is essential  that pre-launch checkout systems keep pace w i t h  
vehicle a.id payload advances ., Developments i n  high energy ignition squibs, 
soon t o  ct;ppear i n  standard Wallops Station vehicles, plus the addjtion of 
guidance :p%kages on the advanced Trailblazer and al t i tude contro:l. system:; 
for the Scout vehicle are  examples which dictate the need for  new pro- 
cedures t~nd equipment beyond the capabili t ies of those existing. 
systems i n  %he: higher frequency regions (S-band) planned fo r  the f i s c a l  
year 1.96:; w i l l .  require new monitoring and test equipment. 
added conip.Lexl.ty of new vehicle configurations w i l l  require autioma t i c  
and semi-m.it;omatic sequencers t o  expedite countdown procedures, the 
existing rvuiual  procedures and equipment being inadequate t o  effect, a 
suitable c:heck.out and t e s t  of the numerous additional functions. Re- 
lated pre --assembly checkout equipment i s  necessary t o  improve the relia- 
b i l i t y  of bcith the booster and the payload systems. 

Te1,emetr.y 

The overal.1 



COST EST:LMtSTE: 
-I- 

A. LANI) A(:QUIS~ION........................ ............... --- 
B. SITIS DEVELOPMENT AND UTILITY INSTALLATIONS.. . . . . . . . . . o .  $1 SO, 000 

Si1;e prepaxation and piling.. . . . . . . . . . . . 
Acc:er;s roads and parking. . . c 

Ut;:.U.ty connect ions . . . . . . . . . . . . . . . . 
$5O,OOO 
15,000 
85,000 

C. FACl:lJIYY CONSTRUCTION AND MODIFICATIONS.o . . *. . . . . . 195,000 

RE!EL~; )~  service buildiqg. (approximately 6,400 
square feet at $23.00 per square foot) . 145,000 

Mcdif'ication of existing facilities......... 50,000 

D. EQUII'ME:NT, INSTRUMWTATION, AND SuppoRT SYSTEMS.....o** 4 25,000 

Au.t,onlatic and semi-automatic sequencers.. . . . 90,000 
Wt,er*nal power supplies.. . . . . . . . . . . . 60, OW 
Mclriitoring, test, and checkout equipment. . . 275,000 

$1200 000 -,A Total estimated cost..... 




