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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1964 ESTIMATES 

SUMMARY OF NEW OBLIGATIONAL AUTHORITY 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1964 ---- 1962 1963 

SALARIES AND EXPE:NSES.. . . . $( 206,750,000) - - 
RESEARCH AND DE:VE:LOPMENT.. ( 1,302,500,000) - - 
RIZSEARCH , DEVE:I,O€’MENT, 

AND O P E R A T I O ~ I . . . . . . . . .  .. L,509,250,000 $2,897,878,000 $4,9 12,000,000 

CONSTRUCTION CU’ F A C I L I T I E S  316,000,000 776,237,000 I_ 800,000,000 

$3.674,115.0 00 &u- TOTAL APPROPELUTIONS . . . . $1.8 25.250 o o o d  

- aJIncludes Supplemental Appropriation a s  fo l lows:  
$82,500,000 Research, Development, and Operation 
$71,000,000 Construction of F a c i l i t i e s  

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

APPROPRIATION SUMMARY 

R-eseach , 
Salaries and Research and Development, Construction 

Total - Ex pens e s Development and Operation of Facilities 

FISCAL YEAR 1962 
Independent Offices 
Appropriation Act, 
1962 ( 7 5  Stat. 355) .  ($206,750,000) ($1,220,000,000) $1,426,750,000 $245,000,000 $1,671,750,000 

Supplemental Appropri- 
ation Act, 1962 ( 7 5  
Stat. 742)  .......... ( ~ / + 9 , 3 4 0 , 0 0 0 )  (a/ - -9,340,000) - - - 
Appropriation Act, 

Second Supplemental 

- 1962 ( 7 6  Stat. 212) .  ( ( 82,500,000) 82,500,000 71,000,000 153.500,OOO 

Total appropri- 
ations.. ........ ($216,090,000) ($1,293,160,000) $1,509,250,000 $ 3 ~ 6 , 0 0 0 , 0 0 0  $1,825,25OYOOO 

NASA Appropriation 
Transfers ( 7 5  Stat. 
355) ................ ( -2,000,000) ( -7,752,000) -9,752,000 +9,752,000 - 

Transfer to General 
Services Adminis- 
tration ( 7 5  Stat. - - -319,845 353) ................ 1 -319,845) ( -319,845 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

FISCAL YEAR 1963 
Independent Offices 
Appropriation Act, 
1967 ( 7 5  S t z t .  
n o -  1). ............ 

73c-1). ............ 
NASA Appropriation 

Transfers  ( 7 6  Stat. 

Transfer to General 
Services Adminis- 
tration ( 7 6  Stat. 

APPROPRIATION S - W R Y  

Research, 
baLarles " .  . sild &search ana Development, Constructipn 
Expenses Development and Operation of Facilities 

728) ............... - 
Appropriation 

(adjusted) ...... - 
FISCAL YEAR 1964 
Appropriation request - 

$2,89 7,878,000 

+38,812,000 

-80 1,615 

$2.935. 888,385 

.$4.912.000.000 

Total 

$776,237,000 $3,674,115,000 

- 38,8 12,000 - 

- - 80 1,6 15 

$737.4 25.000 $3. 673 3 1 3  383 

$800,000 .ooo $5. 712 .OOO .OOO 

and development" to "Salaries and 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES PROGRAM 
BY BUDGET ACTIVITY 

Fiscal Year Fiscal Year Fiscal Year 
19 64 - -- B u c k t  Activity 1962 1963 

1. Manned Space Flight. .  ......... $245,418,700 $535,090,600 $564,538,000 

2. Space Appl icat ions . . . . . . . . . . . .  - - 4,103,000 

3. Unmanned Investigations i n  
S p a c e . . . . . . . . . . . . . . . . . . . . . . .  39,828,800 55,817,450 25,509,000 

4. Space Research and Technology. 37,814,500 95,436,000 74,979,000 

5. Aircraft Technology.. . . . . . . . . .  110,000 6,697,000 3,27 1,000 

6. Supporting Operations. . . . . . . . .  35,018,000 36,28 7 ,7  50 127,600,000 

Reserved for Allocation Under 
Reprogramming Authority ..... - 8,096,200 - - 

Total P l a n . . . . . . . . . . . . . . . .  $358,190,000 $737,425,000 $800,000,000 
PI - 

SUI9 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

--- SUIYMARY OF CONSTRUCTION OF FACILITIES PROGRAM BY L O C A T 1 3  

:Loc,a t ion  .--- 
Ames Research Center.. ............. 
Fl igh t  Resea:cech Center.. ........... 
Goddard Space F l i g h t  Center.. .. ,. .. 
J e t  Propulsion Laboratory.. ........ 
Langley Reseia.rc11 Center.. .......... 
Launch Operaitions Center.. ......... 
L e w i s  Research Center.. ............ 
:Manned Spacecraf t  Center.. ......... 
:Marshall Space ]Flight Center. ...... 
:Michoud Plant.....8................. 
Miss i ss ippi  Test  F a c i l i t y . .  ........ 
Nuclear Rockct Ilevelopment S ta t ion .  
Pac i f ic  Launch Ope a t i o n s  Office.. . 

21 F a c i l i t y  Plarinirig and Design- ..... 
Reprogramming Authori ty  .......... 

'Various Loca1::ion.s- I. 7 ................ ............ 'Wallops S ta t ion . ,  

;Reserved For fl1:Location Under 

Total  Plan. ..................... 

F i s c a l  Year 
1962 

$6,564,000 

12,170,000 
4,063,800 
6,942,500 

116,29 1,400 
1,8 35,000 

66,688,600 
30,318,000 
10,723,000 
18,990,000 
22,930,000 

9 75,000 
47,874,000 
11,714,000 

700 

110,000 

$358 , 190 -000 

F i s c a l  Year 
1963 

F i s c a l  Year 
l.9 64 

$14,200,000 
1,69 7,000 
17,556,250 
10,003,200 
8,861,000 

326,974,400 
43,485,000 
45,282,700 
43,559,500 
18,294,000 
73,200,000 
17,470,000 

99,721,000 
4,160,750 
4,864,000 

8,096,200 

$737,425,000 

$13 076,000 
4,08 1,000 
20,932,000 
7 ,000,000 
9,768,000 

312,855,000 
2 5 !, 835,000 
37 :, 736,000 
38 :, 496,000 
10 : 003,000 

'1 11,690,000 
20,490 , 000 

:L 76,O 78,000 
- 

2,000,000 
10,000 , 000 

-- L/Excludes amounts: appropriated f o r  f a c i l i t i e s  a t  Various Locations i n  f i s c a l  
years  1962 iincl 1.963 which are now i d e n t i f i e d  as p a r t  of s p e c i f i c  NASA 
i n s t a l l a t i o n s .  

on the  basi  t i  of cu r ren t  a l loca t ions .  
-- :Z/Amounts appropriated i n  f i s c a l  years  1962 and 1963 are r e f l e c t e d  by location. 

RECONCILIATION OF FINANCING TO PLAN 
' t o n s  t ruc  t i o n  of f a c i l i t i e s "  

Transferred f x-mi: 
appropriat ion. .  .................. $316,000,000 $776,237,000 

I 1  S a l a r i e s  arid expenses". ......... 2,000,000 - 
"Research, cleve lopment , and 

operat ion ' '  ..................... 7,752,000 - 
Transferred tc l  "Research, 

development, and operation". ..... - -38,812,000 
Appropriation (ad jus ted)  ....... 325,752,000 737,425,000 

plan....................... ...... 1,490,000 - 
IJnobligated ba lance brought forward 

ava i l ab le  t o  f inance new budget 

"Research, development, and 
Unobligated balance t r ans fe r r ed  from: 

operation".  .................... 30,948,000 - 
Tota l  Financing .............. $35 8.190. 000 $737.4 25.000 

$800 , 000,000 

- -- 
800,000,000 

5800 - 1100 ~ 000 

SUM 5 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1964 PROGRAM 

AMES RESEARCH CENTER 

Location plan ............................... 
Administrative management building..  . . . . . . . . $ 1,375,000 

Li fe  sciences research laboratory... .  ....... 4,880,000 

Model construct ion building................. 347,000 

S a t e l l i t e '  a t t i t u d e  cont ro l  systems t e s t  
f a c i l i t y .  ................................* 1,230,000 

Space emrir'onment research f a c i l i t y . .  . . . . . . e 
Structurr t l  dynamics laboratory. .  . . . . . . . . . . . . 

3,600,000 

1,644,000 

P,sge No. 

CIF 1-1 

C'F 1-2 

C F  1-5 

CE' 1-12 

-I 

CF 1-15 

CF 1-20 

CF 1-25 

Total..........*................... $13,076,000 

CF 1 



671617 0 - 6 3  

AMES RESEARCH CENTER 
FISCAL YEAR 1964 ESTIMATES 

LOCATION PLAN 

.--- 
N-200 ADLllNl> r R A r l O N  BUlLDlVC, 
N-201 AUCITOliIL\I &\I) CAFE"LR1A BUILDING 
N-202 ADhllSlS 'RaTIOh BU'LDIgG ANNEX 

N-206A 
N-207 FLUID NE('HAh1CS LABCRATORY 
N-208 SUPliRSO\nC? F R E E - F L I L F T  W I N D  Tt iKNLL 
N-209 P R E E S U R I Z t D  liALLl!iTIC R A h t i E  
N-210 SPACE F L I L H T  SIMULAT ON ILABORATORY 
N-211 AIRPLAN.. IlANCAR AND 5 H O P  
N-212 STRIJCTLRAL FABRICATIOS SHOP 
N-213 INSTIIUM ~h r IIESEAHCH LAUORATORY 
N-214 M 0 D t . L  I'IhISHIN(; SHOP 
N-215 7- BY 10 FOOT UIND TUUNEL NO. 1 
N-216 7- BY 10 FCQT W N D  TUVNEL NO. 2  
N-217 1- BY 3- I Z - F O O T  HIGH SPEED WIND TUNNEL 
N-218 14-FCXJT TllANSONlC 
N-219 ELE' ITRII 'AL SLAVIC 
N-220 TECHNIC \L  SERVICE 
N-221 40- 3Y 611-FOOT WIN]) TIINNEL 
N-222 
N-223 HYP1CRVI:LClCITY BAL L1S"IC PANGE 
N-224 ATMCSPHEI<E ENFRY S I M I L A T O R  
N-225 SURSTATlOh 

l2-FllOl PRESSURE \VIND T U h N E L ,  AUXI121ARIES BUILDING i 

2- BY 2- 'Cor THANSONIC' i t l N D  TUNNEL 

N-226 
N-227 
N-227A 
N-227B 
N-2?7C 
N-227D 
N-228 
N-229 
N-229A 

N-230 
N-231 
N-232 
N-233 
N-234 
N-235 
N-236 

6- BY 6-1  OUT LUPERSOMC WIND TUNNEL 
UNITARY PLAN WIND TUVNELS BUILDIN(; 
11-F':UT TllANSONlC WIN3 T L N N E L  
9- BY 7-1 0117 SUPEHSOMC NIND TUNNEL 
8- BY 7 - I ' W T  SUPERSONIC R I N D  TUNNEL 
UNITARY PLAN WIND T U h N E L S  
HYP1:RVELOCITY AIR FLOW L ~ B O R A T O R ' I  
3 . 5 - 1 ' 0 0 T  HYPERSONIZ NIND TUNNEL 
3 .5-k 'WT HYPERSONIC W I N D  TUNNEL,  

AUXII.IARIES BUII.DING 
HYP€:SVL uOC1TY 1IESEARt.H LABORATORY 
HYPF IRSOIK HELIUM TUNNEL 
P I L O I  MC'DE.1. O F  HYPERVELOCITY F R E E  FLIGHT FACILIT'r 
DATA R E  IUI'TlON BUILUIN(; 
MASS T R d N S F E R  C'001.ING AND AERODYNAMICS FACILITY 
CAFLTEIIIA 
BIOSC IENC E L ABORATDRY 

AUXlLlARlES BUILDING 



AMES RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

WINISTRATIVE MANAGEMENT BUILDING 

DESCRIPTION :: 

This piro ject proposes cons t ruc t ion  of an administrative management 
o f f  i c e  faci: l  i t y  cons i s t ing  of one two-story cen te r  s e c t i o n  approximately 170 
f e e t  long by 100 f e e t  wide and two s i n g l e - s t o r y  wing s e c t i o n s  each approxi-  
mately 100 .Eeet long by 40 f e e t  wide t o  be loca ted  on t h e  no r theas t  s i d e  of 
Bush C i r c l e  a s  shown on t h e  drawing on t h e  following page. The bui ld ing  will .  
provide approximately 65,000 square f e e t  of space.  
provide adequate space f o r  e s s e n t i a l l y  a l l  admin i s t r a t ive  support  personnel ,  
except f isc .a l  personnel,  who w i l l  remain i n  t h e  present  adminis t ra t  ictn b u i l d -  
ing annex and c e r t a i n  property and supply personnel who w i l l  remain ;i.n t he  
enclosed arlea under t h e  40- by 80-foot wind tunnel .  

It w i l l  be designed t o  

The proposed s t r u c t u r e  w i l l  be cons t ruc ted  of r e in fo rced  concre1:e with 
an e x t e r i o r  a r c h i t e c t u r a l  t reatment  compatible wi th  e x i s t i n g  buildinjgs on 
Bush Circle. Standard hea t ing  and a i r - cond i t ion ing  equipment w i l l  be: i nc lud -  
ed. A par t ia l  basement is proposed f o r  necessary u t i l i t i e s  and records  s t o r - .  
age. New c e n t r a l i z e d  te lephone equipment w i l l  be included,  wi th  a fou r -pos i -  
t i o n  switchboard.  The bu i ld ing  w i l l  be designed t o  provide working :space f o r  
approximately 325 persons. 

JUSTIFICATIg,N: 

An ovai:al.l i nc rease  of approximately 17  per cent i n  t h e  Ames complement 
f o r  f i s c a l  year  1962 plus  approximately 23 pe r  cen t  f o r  t h e  f i s c a l  year 1963, 
without a c:ori:esponding increase  i n  o f f i c e  space f o r  t h e  admin i s t r a t ive  s t a f E ,  
have c rea t ed  i n e f f i c i e n t  and uneconomic ope ra t ing  condi t ions .  Rel ie f  i n  p a r t  
from t h e  crowded condi t ions  has  been obtained by l eas ing  space ,  and us ing ,  on 
an emergency b a s i s ,  t echn ica l  area space which should be re turned  tal research  
a c t i v i t y  use .  
a r e  proposed 110 be discont inued upon completion of t h i s  p r o j e c t .  
planned inc reases  i n  complement of about 15 p e r  cen t  for t h e  f i s c a l  year  1964 
w i l l  cont inue t o  put pressure  on a v a i l a b l e  o f f i c e  space,  and cause f u r t h e r  
d e t e r i o r a t  ion i n  e f f i c i e n t  opera t ing  condi t ions  unless  t h e  proposed new bui l  d- 
ing is provided. 

These undes i r ab le  s o l u t i o n s  have been adopted r e l u c t a n t l y  and1 
Meanwhile, 

The aldministrative management f a c i l i t y  w i l l  provide housing wi th in  one 
bu i ld ing  f o r  support  personnel i n  adminis t ra t ion  s e r v i c e s ,  personne:l., manage- 
ment a n a l y s i s ,  l e g a l  counsel ,  pa ten t  l a w ,  procurement con t r ac t  negol : ia t ions,  
p r i c e  a n a l y s i s ,  and procurement review. The space thus made a v a i l a h l e  i n  the  
e x i s t i n g  adminis t ra t  ion bu i ld ing  w i l l  be  u t i l i z e d  f o r  a d d i t i o n a l  t echn ica l  
s t a f f  i n  such areas as program development and management, r e l i a b i l  i t y  and 
q u a l i t y  assurance and app l i ca t ions .  
t h e  new o f f i c e  of t h e  Ass i s t an t  Di rec tor  f o r  L i f e  Sciences near  t h e  Center 

I n  a d d i t i o n ,  t h e  vacated space w i l l  hornst! 

CF 1 - 2  
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AMES RESEARCH CENTER 
FISCAL YEAR 1964 ESTIMATES 

ADMINISTRATIVE MANAGEMENT BUILDING 

PHOTO OF DATA REDUCTION BUILDING 

GENERAL ARRANGEMENT 



Director and. other assistant directors for better program planning and pro- 
gram coordinat.ion. 
will house expanded fiscal activities and the expanded technical library. 

The space vacated in the existing administration annex 

COST ESTIMPZZ: 

--- A. LAND A ~ X ~ U X S I T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o o . . ~ * . o o o .  

B. SITE DE:VELOPME" AND UTxLfm INSTALLATIONS.. ............... $121,000 

Site ~ L r n p r ~ ~ e m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $13,000 
Roads, walks, and parking areas ............. 68,000 

Electrical distribution.................... 32,000 
Utiltty connections......................... a, ooo 

C. FACILI'PY lSONSTRUCTION AND MODIFICATIONS.. .................. I, 182,000 

Office area (47,100 square feet at $19.50 

Basement area (17,600 square feet at $15.00 
per square foot)... ....................... 918,000 

per square f o o t ) . . . . . . . . .  ................. 264,000 

D. EQUIPMENT, INS"8UMENTATION, AND SUPPORT SYSTEMS ............ 
E.  DESIGN AND ENGINEERING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -, 72,000 .- 

- - I.) 

Total estimated cost.............. 
-I sl,375,00? I 

CF 1-4 



AMES RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

LIFE SCIENCES RESEARCH LABORATORY 

DESCRIPTION : -- 
The cons t ruc t ion  of a l i f e  s c i ences  r e sea rch  l abora to ry  i s  proposed 

t o  provide E a c i l i t i e s  t o  conduct r e sea rch  and development i n  t h e  f i e l d s  of 
biotechnology, biomedical r e sea rch  and suppor t ,  and exobiology. Laboratory 
space,  o f f i c e ; ,  and r e q u i s i t e  support  func t ions  and systems are included 
i n  t h e  reques t  to permit  r e sea rch  i n  t h e s e  f i e l d s  and t h e  requi red  sys temic ,  
subsystemic,  and c e l l u l a r  subdiv is ions  the reo f .  

As shown on the  ske tch  on t h e  fol lowing page, t h e  l abora to ry  will 
c o n s i s t  of t h r e e  major elements t o  house t h e  l i f e  s c i ences  r e sea rch  d i v i -  
s ions  and the  suppor t ing  f a c i l i t i e s  p e c u l i a r  t o  t h e i r  needs. 
t h r e e  elements w i l l  be t w o  s t o r i e s  high wi th  a f u l l  basement, 
u n i t s  w i l l  provide about 21,000 square  f e e t  of f l o o r  space each. 
u n i t  w i l l  add approximately 64,000 square f e e t  of a d d i t i o n a l  f l o o r  ‘;pace 

. inc luding  about 6,000 square  f e e t  of o f f i c e  space and other areas common 
t o  a l l  d i v i s i o n s .  The t o t a l  f l o o r  area provided w i l l  be 106,000 square  
f e e t .  

Each of t h e s e  
The ICWO smal‘l.er 

The t h i r d  

The s i t e  has been chosen to  provide maximum i n t e g r a t i o n  wi th  e:Kisting 
and associs.ted ins t rumenta t ion  research ,  aerospace f l i g h t  motion s imula tor  
research ,  a n d  guidance and c o n t r o l  r e sea rch  groups a t  t h e  Ames Center.  

Pending cons t ruc t ion  of t h i s  f a c i l i t y ,  t h e  l i f e  s c i ences  s t a f f  i s  being 
housed i n  t.enrporary l a b o r a t o r i e s ,  i n  ren ted  bu i ld ings ,  and i n  space needed 
by o t h e r  a c t i v i t i e s .  The temporary l a b o r a t o r i e s  a r e  being equipped a s  
necessary t.o conduct t h e  approved program. 
from these  temporary 1ocati.ons t o  t h e  proposed f a c i l i t y .  Accordingly, t h e  
c o s t  estinuitc! does not reques t  funding for  p o r t a b l e  equipment. 

This  equipment w i l l  be moved 

JUSTIFICA’JI:[ON: --- 
;an’s a b i l i t y  t o  su rv ive  and func t ion  e travel w i l l  depend upon .’ 

To a s s e s s  these  hazards and man’s’ C a p a D m i e s ,  i t i s e s s e n t i a l  --_ 

l ea rn ing  iE&surmOunting the  hazards of lengthy journeys i n  a fo re ign  and 
h o s t i l e  erwiiGment  wi th in  confined q u a r t e r s  possessing seve re ly  l imi t ed  
f a c i l i t i e s .  - 
t h a t  bas i c  research  be Dursued i n  a t  least t h r e e  major areas of l i f e  scienc:es - 

--- 
- _--- 

pi--_ 

Qiotechno.kgy,”uiomedical r e sea rch  a n z  suppor t ,  and exobiology. -- 
The major competence wi th in  the  NASA f o r  r e sea rch  and developnient 

p e r t a i n i n g  t o  l i f e  s c i ences  is being sys t ema t i ca l ly  developed a t  t h e  Ames 
Research Center. S c i e n t i f  . c  personnel  are being obtained f o r  t h e  Center arid 
ex tens ive  programs p e r t a i n i n g  t o  l i f e  sc iences  problems have been i . n i t i a t ed .  
Research w i l l  be conducted by t h r e e  d i v i s i o n s ,  wi th  a s soc ia t ed  s p e c i a l  ser-. 
v i c e s .  A d i scuss ion  of the  t h r e e  major areas follows: 

CF 1 - 5  
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---e Biotechnology research: This area of research is concerned 
with aJ,.,laspects of the relationship between manned space 
flight and in the s u p p o r s z a r y  --- 
esoration, as well as for the manning of permanent lunar and 
plnnVEmmses. 

The extension of time spent in space away from terrestrial 
environments to more than 30 days requires new concepts for 
man-nlachine ---e intepration, vehicle control and display systzms, 
life .--- support, and radiation protection. Studies f o r  the pro- 
vision of metabolic requirements and waste disposal must parallel 
this work, as must the development of equipment and instru- 
mentation for optimum physiological and performance data 
moni1:oring systems. 
such a processing nature as to permit read-out and decision- 
maki.ng far land-based observers and the astronauts alike. 

This monitoring must be selective and of 

There <is a requirement to develop s s r i  a1 i-i t n n  ng 
$yst:em:s that are ef-1 land-haspd - p y  pis&nentS 
as isel l  as for required m i m 1  flighLpmjprts. New and 
fmpl:oved physical sensors are required to improve both 
physiological and physical sensing device systems. 

-c- 

New methods must provide the c m  e 

sampling devices. 
and use of newer methods to provide information in a form 
readily accessible to the human brain and the improvement of 
effectiveness of both directly controlled and remotely controlled 
vehicle systems. 

a?d exploit space h = y k  +&e&a-im 1 
This must necessarily include the creatioil 

-_-e- 

" *  

R ~ j a b & ~ o ~ p & ~  s must be devised to 
sustain man for periods of a year and longer where no sensible 
atnicisphere exists. 
re-use all waste materials to reconstitute the habitable at- 
mosphere and supply food and water to the astronaut must be 
devised. Improved positional and restraint systems and new 
techniques for astronaut performance in free space must parallel 
development of individual portable life support sys terns and 
personal space transport devices. 
ment iand techniques are necessary to assure astronaut recovery 
from space emergencies and disasters. 

Closed ecological support systems that 

Survival and rescue equip- 

of man associatc!d 
pr- f o r  

use will be Riven a high 
c--c 

priority. Newer methods for the development of a biologicaL 
IC--_ power source using human waste materials are being pursued, and 
tapping the body of its bioelectrical potential to power micro- 
miniaturized monitoring circuitry is proving feasible to re:searcher:s 
at the Center. 
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I n  o rde r  t o  f u l l y  s tudy  environmental  e f f e c t s  on t h e  physio- 
l o g i c a l ,  psychologica l ,  and performance c a p a b i l i t i e s  of man 
and experimental  animals i n  land-based l a b o r a t o r i e s ,  l imi t ed  
simu.l.at.ion f a c i l i t i e s  unique t o  b io t echn ica l  requirements 
must be devised and u t i l i z e d .  

--- Biomedi.ca1 r e sea rch  and suppor t :  
taken t o  o b t a i n  information concerning the  e f f e c t s  of o u t e r  
space and p l ane ta ry  environments on l i v i n g  systems and processes .  
Basl33iGian --- r e s 3 - U  ’ ected- ring z-- in ormation- 
aGu: metabol ic ,  phys io logic ,  and psychologic  processes  -- of man 
a n i  m i m a l s  as r e l a t e d  t o  space  f l i g h t s .  As m a n n e x p a c e  f l i g h t s  
extcS%?yond 30 d ay:; i n t o  months and yea r s ,  t h e r e  i s  need f o r  
fund ament:al i n f  ormat ion of b a s i c  medical and behavioral  probl ems. 

Experiments are being under- 

---- 

Phy:;ica:L measurements of t h e  r a d i a t i o n  i n  space  have def ined 
t h e  requirements f o r  mre p r e c i s e  eva lua t ion  of t h e  effects of 
long- term, r e l a t i v e l y  low dosages of ionizinv r a d i a t i o n  Z n i -  
tG- f ind inp :  ---- of means f o r  Drotec t ion  therefrom i n  a d d i t i o n  t o  
conventional s h i e l d i n g  techniques.  
achieved through temporary lowering of body temperatures o r  
pharmacologic means hold promise of a f fo rd ing  varying degrees  
of p r o t e c t i o n  from r a d i a t i o n  o r  e f f e c t s  which may result :  froin 
expclsure t o  o t h e r  sources  of energy i n  t h e  electromagnet ic  
spectrum as occur i n ,  space f l i g h t .  

Al te red  metabol ic  r eac t ions  

Rad j.at.ion hazards irt p ro j ec t ed  manned space f l i g h t  m i  s s i a n s  
t o  t.ha moon and p l a n e t s  make radiology a primary area of 
effort:. I n  a d d i t i o n  to  t h e  ambient r a d i a t i o n  i n  space,  t h e  
proposed use  of nuc lear  energy f o r  auxiliary power arid fo r  
prcqm!tsion lend m o r e  emphasis t o  this  f i e l d .  Metabolic 
reqiiitrements of anirnals and men i n  terms of energy exchange, 
heat  t:ransfer, and n u t r i t i o n  under t h e  l i m i t a t i o n s  imposed 
by confinement i n  an a r t i f i c i a l  space capsule  environment: pclse 
p r o b l e m s  of a fundamental na tu re  which r e q u i r e  f u r t h e r  stud) . 
Accelerat ion fo rces  and weight lessness  produce a red is tri- 
bii€Gn%f bloo6 I-:%, hn$p- , b r a i n ,  and kidneys.  
Thse chronic  e f f e c t s  of t h e s e  p h y a c a l  s t r e s s e s  on v i t a l  orgitns 
and adap ta t ion  t h e r e t o ,  I__-- as w e l l  as t h e  long-term c a r r o v a s c u l a r  
c?ffiZF<=restricted mobi l i ty  are subJec t s  f o r  dZETTeT-. - 
s-ki=€iEic cons ide ra l ion  as t h &  relate t o  space explor’ation. 
Long-term l i v i n g  i n  an a r t i f i c i a l  atmosphere which can be 
expecteld t o  d e v i a t e  from opt imal  condi t ions  on occasion neclzssi- 
flates f u r t h e r  s tudy of t h e  process  of d i f f u s i o n  of gascs  i n -  
c luding t o x i c  substances from t h e  lungs t o  blood and from blood 
to bcdy t i s s u e s  as wel l  a s  f u r t h e r  cons ide ra t ion  of t he  chenical  
a l t  e l a t i o n s  inc iden t  t o  pulmonary v e n t i l a t i o n .  

s enso r s ;  v i s u a l  and 
at.clit.ory perceptiorb; t h e  physiologic-  ..= s u b s t r a t a  I---I-- of o r e n t a t i o n ,  

- -__-- _--I 

- ----_ 

Mcre d e t a i l e d  k n x l e d p e  of nezv ous S V S W  
--c-- 

.-_--- 
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though e ,  and emotion; t h e  n e u r a l  c o n t r o l  of r e s p i r a t i o n ,  cardio-  
vascurar  funct ion,  temper- and metabQlism: and t h e  neuro- 
physioIo,gical  asp&ts of  environmental-adaption and f a t i g u e  as 
w b i T i s ( i F y r T 5 g k a l  r e a c t i o n s  involved i n  motivat ion,  vi-am 
a m T C T a T  adjustment. r e f l e c t e s e r i e s  of  imDortant areas of 

--_ II 

--- --- 

-- 
.. 

.C_---- 

conce:cn i n  regard t o  man's performance under cond i t ions  imposecl 
i n  f l i g h t .  

Further  research i s  r equ i r ed  f o r  t h e  improvement i n  a s t ronau t  
s e l e c t  ion c r i t e r i a .  Phys ica l  examinations and psychological  
t e Z X T 6 g E  t h e  process  of s e l e c t i o n  must be more p r e c i s e  and 
the  many l abora to ry  procedures a v a i l a b l e  t o  t h e  medical s e l ec -  
t i o n  team must be evaluated and supplemented i n  o rde r  t h a t  
c r i t e r i a  e s t a b l i s h e d  w i l l  r e s u l t  i n  i d e n t i f y i n g  t h e  r i g h t  
man f o r  the s p e c i f i c  mission. I n v e s t i g a t i o n  i n t o  t h e  e f f e c t s  
o€ space t r a v e l  on t h e  normal c i r c a d i a n  rhythm of man and f o r  
t h e  blest work-rest cyc le  is  needed. 

- 

--- Exobiology: It i s  proposed t o  undertake b a s i c  r e sea rch  r e l a t e d  
t o  t h e  p r e d i c t i o n ,  d e t e c t i o n ,  and s tudy of e x t r a t e r r e s t r i a l  lirEe. 
Experiments u t i l i z i n g  the  b a s i c  approach have been i n i t i a t e d  t o  
o b t a i n  information concerning the  o r i g i n  and evo lu t ion  of  organic  
molecJles #and subsequent l i f e  s y n t h e s i s  i n  v a r i o u s  e x t r a t e r r e s -  
t r i a l  environments. Equipment i s  being developed whereby both 
i n - f l i g h t  ,and ground-based experiments may be undertaken t o  
i d e n t i f y  and study te r res t r ia l  and e x t r a t e r r e s t r i a l  l i f e .  

This pro jec t  proposes t h e  c o n s t r u c t i o n  of  a f a c i l i t y  s u i t a b l e  €or t h e  
conduct of r e sea rch  by t h e  t h r e e  groups whose work i s  descr ibed above. 
S t a f f i n g  f o r  t hese  l i f e  s c i ences  groups i s  proposed 

Biomedical r e sea rch  and support  d i v i s i o n . .  50 
Exobiology division... . . . . . . . . . . . . . . . . . . . .  40 
Biotechnology division... . . . . . . . . . . . . . . . . .  65 
Supervision and s p e c i a l  projects . . . .  ...... - 10 

Total................................. 165 
Supporting personnel  ...................... 450 

T o t a l  s t a f f i n g  615 
- I/ 

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

as follows: 

r e sea rch  p r o f e s s i o n a l s  
r e sea rch  p r o f e s s i o n a l s  
r e sea rch  p r o f e s s i o n a l s  
re search pro f e s s iona 1 s 
r e  sea rch  pro f e s ,s iona 1 s 

Of t h i s  t o t a l ,  approximately 15 of t h e  r e sea rch  p r o f e s s i o n a l s  w i l l  
conduct t h e i r  r e sea rch  elsewhere,  p r i m a r i l y  i n  t h e  e x i s t i n g  f l i g h t  (operations 
laboratory.  However, approximately 150 r e sea rch  p r o f e s s i o n a l s  w i l l  r e q u i r e  
t h e  f a c i l i t i e s  being requested i n  t h i s  p r o j e c t .  These 150 r e sea rch  
professiona 1s must have t e c h n i c a l ,  mechanical, and c l e r i c a l  support  working 
d i r e c t l y  w i t h  them. With approximately 150 support  personnel ,  a t o t a l  of 
300 people w i l l  occupy t h e  
support  personnel w i l l  be d i s t r i b u t e d  throughout t he  v a r i o u s  shops and 

laboratory.  The remainder of t h e  necessary 



support ing f a c i l i t i e s  a l r eady  i n  ex i s t ence  a t  t he  h e s  Center.  
~ s t r u c t u r e  has ,  t h e r e f o r e ,  been designed t o  provide t h e  l abora to ry  spal:e, t h e  
b u i l t - i n  l abora to ry  equipment, and t h e  o f f i c e  space necessary For  a r ,?search 
s t a f f  of 300 people. 

The iiroposed 

COST EST'IMATE : - 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS............... $300,000 

S i t e  p repa ra t ion  and landscaping ............. $15,000 
58,000 Roads, walks, and parking a r e a s  .............. 

U t i l i t y  connections... . . . . . . . . . . . . . . . . . . . . . . .  27,000 
Subs ta t ion  breakers ,  t ransformers ,  and 

switchgear ................................. 34,000 
Emergency generator  .......................... 40,000 

126,000 E l e c t r  i ca  1 d i s t r i b u t i o n .  ..................... 
C. FACILITY CONSTRUCTION AND MODIFICATIONS.................. 2 , 9 ~ , 0 0 0  

Building (106,000 square f e e t  a t  $22.90 per  

Spec ia l  v e n t i l a t i o n  and fans... . . . . . . . . . . . . . .  140,000 
Spec ia l  l abo ra to ry  plumbing .................. 260,000 
S p e c i a l  a i r - cond i t ion ing  f o r  i s o l a t e d  

laboratories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,000 
S p e c i a l  e l e c t r i c a l  systems... . . . . . . . . . . . . . . . .  65,000 

square foo t )  ............................... 2,425,000 

D. EQUIPMENT, INSTRLJMENTATION, AND SUPPORT SYSTEMS.......... 1,400,000 

Special ized b u i l t -  i n  equipment: 
Radioactive m a t e r i a l  handl ing,  

s to rage ,  d i sposa l ,  and protec-  

Radicactive source 

Decontamination 

Radio isotope r e c e i v i n g  
s to rage  and disper-  

t i o n  equipment ................. 270,000 

s h i e l d i n g  ............ 25,000 

equipment ............ 10,000 

s i n g  equipment ....... 75,000 

equipment ............ 40,000 
Electron microscope 

Shielding and equip- 
merit f o r  r a d i a t i o n  
work................. 120,000 
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Electromagnetic p r o t e c t i o n  
equipment ......................$ 110,000 
E l e  c t romagne t i c a 1 1 y 

sh ie lded  room equip- 
ment and sh ie ld ing . .  . $70,000 

shielded source... . . .  40,000 
Environmental c o n t r o l  and simula- 

Environmental chamber.. 350,000 
Anechoic chamber.. ..... 180,000 
Con s t a n t  -t emp e r  a t u r  e 

room equipment.. ..... 60,000 
Incubat ion rooms equip- 

ment. . . . . . . . . . . . . . . . .  40,000 

High vo l t age  x-ray 

t i o n  equipment. ................ 630,000 

Surg ica l  rooms and l abora to ry  
equipment..... ................. 390,000 
S u r g i c a l  waste crema- 

Phc tographic  and auto- 
rad iography equipment 45,000 

S u r g i c a l  room equipnent 100,000 
D i s t i l l e d  water u n i t s . .  18,000 
Deionized water u n i t s . .  16,000 
Gls.ss washing equipment 26,000 
Central ized s tock  room 

2nd s a f e t y  equipment. 35,000 
A n i m a l  holding a r e a  

G l z s s  blowing equip- 

torium ............... 85,000 

E qu ipment ............ 20,000 

ment... . . . . . . . . . . . . . .  45,000 

$ 2  40,000 E. DESIGN AND ENGINEERING SERVICES....,,........,.......... -I 

T o t a l  e s t i r a t ec l  c o s t . .  .............................. $4,8,80,000 
-I- 
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AMES RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

MODEL CONSTRUCTION BUILDING 

IIESCRIPTION : 

The proposed bu i ld ing  w i l l  be s i n g l e  s t o r y ,  of  r e in fo rced  concrete  con- 
s t r u c t i o n ,  10;! f e e t  wide by 154 f e e t  long and w i l l  con ta in  a l a rge  main shop 
;area p lus  a p;lar;ti.cs f a b r i c a t i o n  room, b o i l e r  room, office, t o o l  c r i b ,  locker 
I C O O ~ ,  and lavatory.  A mezzanine f l o o r  over t h e  b o i l e r  room and o f f i c e s  w i l l  
permit comp1et:e u t i l i z a t i o n  of t h e  covered area f o r  working space. An incin-  
e r a t o r  w i l l  k w  provided ou t s ide  t h e  b u i l d i n g  f o r  sawdust d i sposa l .  

A f ive- ton br idge crane w i l l  serve t h e  main shop and a two-ton br idge 
crane w i l l  sei-ve t h e  p l a s t i c s  f a b r i c a t i o n  room. The main shop area w i l l  have 
iP concrete  fl.oor and t h e  mezzanine w i l l  have a wooden deck. Heating h i i l l  be 
r a d i a n t  f l o o r  type. Machinery and equipment from t h e  e x i s t i n g  model f a b r i -  
c a t i o n  shop WI-11. be r e l o c a t e d  i n  t h e  new bu i ld ing .  

The builxling w i l l  be similar i n  appearance and design t o  ex i s t ing ,  bui ld-  
i ngs  a t  t h e  h e r ;  Center. The proposed loca t ion ,  f l o o r  p l an  and a t y p i c a l  
c r o s s  s e c t i o n  a r e  shown i n  t h e  drawings on t h e  following page. 

.JUSTIFICATI06[: 

The several. new re sea rch  f a c i l i t i e s  which have been provided a t  A m e s  
Center i n  the 2;! yea r s  s i n c e  t h e  e x i s t i n g  model shop w a s  constructed have 
.imposed incre a s  fng demands and requirements f o r  mode 1 cons t ruc t ion .  The 
po in t  has now been reached where new and improved q u a r t e r s  and f a c i l i t i e s  are 
needed t o  provide: 

(a) Increased working room t o  accommodate equipment for new 
and. improved model-making techniques employing p l a s t i c s ,  
ceramics,  and p r e c i s i o n  m e t a l  c a s t i n g s .  

(b) Space t o  conso l ida t e  a l l  a c t iv i t i e s  a t  one l o c a t i o n  which 
a t  p re sen t  are performed a t  s c a t t e r e d  l o c a t i o n s  throughout 
t h e  Center due t o  overcrowding of t h e  shop. 

(c) Eljniination of  t h e  e x i s t i n g  s a f e t y  hazards  r e s u l t i n g  from 
t h e  n e c e s s i t y  of  r a i s i n g  heavy loads i n t o  and ou t  of  t h e  
shclp hy means of the! machine shop b r idge  crane.  

Relocati.on of t h e  model c o n s t r u c t i o n  a c t i v i t i e s  t o  t h e  proposed b u i l d i n g  
w i l l  make a v a i l a b l e  space u rgen t ly  r equ i r ed  f o r  p r e c i s i o n  machining ac t i v i t k s  
and par t iculair ly  for t he  establ ishment  of "clean room" f a c i . l i t i e s  f o r  work 
ithat'must be performed under c o n t r o l l e d  atmospheric cond i t ions .  
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COST E STIMATI; : 

B.  S I T E  DEVIZLOPMENT AND U T I L I T Y  INSTALLATIONS..  ............. $4.2 , 000 

S i t e  ,Improvements.. ......................... $2,000 
Roads, sidewalks, and parking a r e a . . . . . . . . . .  16,000 
U t i l i t y  connections...  ...................... 4,000 
Electr ica l  d i s t r i b u t i o n . . . . . . . . . . . . . . . . . . . . .  20,000 

C. F A C I L I T l  CONSTRUCTION AND MODIFICATIONS. e 2:15,000 

Building (15,700 square f e e t  a t  $15 per 
square foot) .............................. 235,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT S Y S T E M S . . . . . . . . . .  51,000 

25,000 
26 , 000 

Cranes, fume blowers and control equipment.. 
Model shop i n c i n e r a t o r . . . . . . . . . . . . . . . . . . . . . .  

E .  DESIGN AND ENGINEERING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . .  - 19,000 

5357,000 
-I- 

Total estimated c o s t . . . . . . . . . . . .  
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AMES RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

- SATELLITE ATTITUDE CONTROL SYSTEMS TEST FACILITY 

:DESCRIPTION : 

A test f a c i l i t y  i s  r equ i r ed  f o r  use i n  e v a l u a t i n g  t h e  performance of  
systems f o r  ci:titude c o n t r o l  o f  space veh ic l e s .  The e s s e n t i a l  f e a t u r e s  of  
t he  required system are low t o  n e g l i g i b l e  f r i c t i o n ,  minimum uncon t ro l l ab le  
e x t e r n a l  torques,  r o t a t i o n a l  freedom about t h r e e  axes, and s imulat ion of 
a t t i t u d e  r e fe rences  such as the  sun, e a r t h ,  and stars. The system w i l l  
c o n s i s t  of a platform, supported by a gas bear ing,  upon which t h e  c o n t r o l  
system can be mounted. The p l a t fo rm and i t s  support  w i l l  be housed i n  a 
vacuum chamber t o  minimize t h e  torques due t o  the presence o f  an atmosphere. 

The platform w i l l  be supported by a s p h e r i c a l  gas  bear ing about 1.0 
inches i n  diameter.  The bea r ing  capac i ty  w i l l  be about 3000 lbs. when t h e  
flow of gas  through t h e  bea r ing  i s  of t he  o r d e r  of  0.4 lbs/minute.  
of t h i s  gas from t h e  vacuum chamber p r e s e n t s  a n e a r l y  insurmountable problem 
if i t  i s  allowed to  expand t o  t h e  vacuum chamber p re s su re .  A separatc! 
pumping system w i l l  t h e r e f o r e  be required.  This  system w i l l  remove the  gas  
from regions between t h e  bear ing and seals n e a r l y  i n  c o n t r a c t  with the  
sphere. I n  t h i s  way, two pumps of reasonable  displacement can be used t o  
remove nea r ly  a l l  of  t he  bear ing gas  from the  system. Gas bea r ings  which 
have been constructed t o  d a t e  have an inhe ren t  uncon t ro l l ab le  torque which 
i s  bel ieved t o  be caused by gas flow a c r o s s  small surface imperfect ions on 
the  bearing. Th i s  torque which has  been termed "turbine torque" i s  lizss than 
100 dynecentimeters f o r  bear ings of t h e  type under considerat ion.  

Rcmoval 

The platform w i l l  be shaped t o  permit f r e e  r o t a t i o n  about t h e  ver t ica l  
axis and $301'' about any h o r i z o n t a l  axis, 
and the  1 imi t . ec l  access  imposed by t h e  vacuum chamber d i c t a t e  t h a t  t he  p l a t -  
form have i t s  own c o n t r o l  system so t h a t  it can be given any d e s i r e d  i n i t i a l  
p o s i t i o n  andl angular  rate.  A t e l eme t ry  system will be necessary f o r  command 
of t h e  platform systems and t o  t r ansmi t  performance da ta .  The platform must 
have a remot.ttly operable  system t o  achieve s ta t ic  balance. This cannot be 
accomplished p r i o r  t o  evacuat ion of  t he  chamber s i n c e  buoyancy moments w i l l  
e x i s t  a t  atmospheric pressure which w i l l  vanish i n  vacuo un le s s  t he  c e n t e r s  
of  mass and volume coincide.  The platform must con ta in  i t s  own power supply. 

The use of a gas  bea r ing  support  

This  pI.i3t:Eor111 w i l l  be about 90 inches i n  diameter. 
around the  per iphery,  a moment of  i n e r t i a  of  about 1000 s l u g  f t 2  abouit any 
axis should be a t t a i n a b l e  without exceeding the  c a p a c i t y  of t h e  gas bearing. 
A minimum moment of  i n e r t i a  of less than 50 s l u g  f t 2  should a l s o  be a t t a i n -  
able .  The platform w i l l  be cons t ruc t ed  so t h a t  t h e  gas  bear ing and the  
systems descr ibed above form one s t r u c t u r a l  u n i t ,  and t h e  housing f o r  t he  
c o n t r o l  syslrem t o  be t e s t e d  forms another.  Several  of t h e  c o n t r o l  system 
housings w i l l  'be  constructed so t h a t  systems can be set up and checked ou t  
ou t s ide  of the vacuum chamber. 

By p lac ing  weights 
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The vacuum chamber w i l l  be approximately s p h e r i c a l  wi th  an i n t e r n a l  
diameter of approximately 140 inches,  A mechanical fore-fump and a one 
s t age  d i f fus ior t  pump w i l l  be provided wi th  s u f f i c i e n t  capac i ty  t o  maintain 
the  pressure at. l e s s  
bear ing is opera t ing .  A t  t h i s  pressure  the  " tu rb ine  torques" from the  gas  
bear ing  shou1.d be by f a r  t h e  major source of e x t e r n a l  d i s turbance  t o  the  
p l a t  form. 

than 1 micron (1/760,000 atmospheres) while  t he  gas  

Radiat ion sources  t o  s imula te  t h e  e a r t h ,  sun, and stars, w i l l  be placed 
near  t he  wal.:ls of t he  upper h a l f  of t he  vacuum chamber. The wa l l s  of t he  
upper h a l f  o.E t he  chamber w i l l  be covered wi th  a l i g h t  absorbent  ma te r i a l  
such as blackened aluminum honeycomb. Provis ion  w i l l  be made t o  cool t he  
honeycomb wi th  l i q u i d  n i t rogen  i f  necessary.  This  may be requi red  f o r  
adequate s i rmll i~t ion f o r  some scanning-type senso r s  such as i n f r a - r e d  e a r t h  
seekers  which d e t e c t  t he  temperature d i s c o n t i n u i t y  between the  e a r t h  and 
space. An a l t e r n a t i v e  approach would be t o  modify such sensors  t o  d e t e c t  
a discontinuLt:y i n  t h e  v i s i b l e  wave l eng ths  so t h a t  a simple discontii.nuity 
i n  co lo r  would s u f f i c e .  The lower h a l f  of t he  vacuum chamber w i l l  be f ixed  
and conta in  a l l  pumping p o r t s .  The upper h a l f ,  conta in ing  t h e  l i g h t  
absorbent w a l l s  and r a d i a t i o n  s o u r c e g w i l l  be l i f t e d  v e r t i c a l l y  t o  provide 
access .  

Theequipment w i l l  be loca t ed  i n  a bu i ld ing  which w i l l  havea  c rane  
capable  of 'handling the  upper h a l f  of t he  vacuum chamber. 
w i l l  be provided t o  remove d u s t ,  oils, and o t h e r  contaminants t o  vacuum 
systems, S u f f i c i e n t  area i s  included f o r  shops f o r  maintenance of t he  equip-  
ment and for  s e t  up and check ou t  of t he  test  c o n t r o l  systems. A f l o o r  
area of about 2000 square f e e t  is proposed. 

A i r  condi t ion ing  

Sketches of the  f a c i l i t y  are shown on the  fol lowing two pages. 

JUSTIFICATKE: 

Proper eva lua t ion  of s o l u t i o n s  of space v e h i c l e  a t t i t u d e  c o n t r o l  pro- 
blems of ten  r e q u i r e s  t h a t  a c o n t r o l  system be b u i l t  and t e s t e d .  Such hard- 
ware simula.t.ion provides ,  f o r  example, t he  only p r a c t i c a l  means for  a s s e s s -  
ing the  imFiczt.ance of coupl ing between t h e  va r ious  channels  of a complex 
system. Mclrecwer, i t  pe rmi t s  s tudy  of t he  behavior  of systems whose 
dynamic rarq:e of' ope ra t ion  is too l a r g e  t o  be s imulated i n  any o ther  way. 
The q u a l i t y  of  t he  hardware s imula t ion  of  c o n t r o l  components and systems 
previous ly  performed a t  Ames on a i r  bear ing  p la t forms  has  been l i m i t e d  by 
a l ack  of r e a l - i s t i c  environment. Methods of v e h i c l e  ac tua t ion ,  f o r  
example, c m  be eva lua ted  proper ly  only  when t h e  s imula t ion  i s  distuirbed as 
l i t t l e  as poss ib l e  by i t s  environment, 
environment: ptrrmits realistic a p p r a i s a l  of s i g n a l  q u a l i t y  and of the dynamic: 
problems a!;,;ociated wi th  horizon senso r s ,  s t a r - t r a c k e r s  , and o t h e r  components. 
The proposed E a c i l i t y  w i l l  provide t h e  equipment and environment needed t o  
v e r i f y  and complete analytic:: and computer s t u d i e s  of  space v e h i c l e  c o n t r o l  
system behirvicsr e 

Furthermore only  an approprj  a t e  
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COST ESTIMATE 

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

Utilities, connections, parking and 
landscaping $30,000 ............................... 

Electrical distribution..... ................ 20,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS...... ............. 
Building ...( 2,000 square feet at $20.00 per 

40,000 
Simulator foundation........................ 5,000 
Vacuum. chamber.............................. 100,000 
Pumping equipment. .......................... 375,000 

square foot) .............................. 

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

- - ,.. 
$50,001:) 

5 20,0010 

585,000 

Air bearing table and pumps ................. 
Cold w'all, and liquid nitrogen pumps and 

Sun and earth simulating device............. 150,000 
Telemetry ................................... 50,000 
Instrumentation and controls................ 35,000 

150,000 

storage....... ............................ 200,000 

E. DESIGN AND! ENGINEERING SERVICES........................... -I 75, oo'g 

Total estimated cost................ $1,230,000 -I - 
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AMES RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

SPACE ENVIRONNENT RESEARCH FACILITY 

DESCRIPTION. : 

It i s  proposed t o  c o n s t r u c t  a materials l a b o r a t o r y  t h a t  w i l l  priovide the  
f a c i l i t i e s  necessary f o r  r e sea rch  on the  i n t e r r e l a t e d  e f f e c t s  of t h e  s p a t i a l  
environment on materials which would be used f o r  spacec ra f t .  For t h i s  
r e sea rch ,  t he  environmental c o n s t i t u e n t s  t o  be simulated w i l l  includle high- 
vacuum, electromagnet ic  and p a r t i c l e  r a d i a t i o n ,  h e a t  s ink  of  o u t e r  space,  
and impact by micrometeoroids. 

The major equipment r equ i r ed  f o r  t h e  l a b o r a t o r y  w i l l  include vacuum 
chambers, l l qu id -n i t rogen  s to rage  and l iquid-hel ium r e f r i g e r a t i o n  systems 
f o r  chamber cold-walls,  high-vacuum pumping systems, r a d i a t i o n  sourcles, 
micrometeoroid p a r t i c l e  launcher,  and mechanical, phys i ca l ,  and cheuiical 
research instrumentat ion and equipment. The vacuum chambers w i l l  in1::lude 
one 5-foot d i a m e t e r  chamber f o r  p re s su res  t o  mm of  Hg., and onle 16-inch 
b e l l  j a r  for pres su res  t o  10’15mm of Hg. 
w a l l  panels which can be cooled wi th  l i q u i d  n i t r o g e n  (-320OF) and/or l i q u i d  
helium (-452OF). The pumping systems w i l l  include mechanical vacuum pumps, 
mechanical vacuum blowers, o i l  d i f f u s i o n  pumps, ge t t e r ing - type  pumps, and 
cryogenic b a f f l e s .  The electromagnet ic  ( s o l a r )  r a d i a t i o n  s imula to r s  w i l l  
c o n s i s t  of s u i t a b l y  arranged and f i l t e r e d  sources  which produce s o l a r  energy 
f luxes  up t c  approximately 13,000 w a t t s  pe r  square f o o t ,  The p a r t i c l e  
r a d i a t i o n  s imulator  w i l l  c o n s i s t  of ion a c c e l e r a t o r s  which ope ra t e  iii the  
range from 1 kev t o  3 mev. I n  the  micrometeorid p a r t i c l e  launcher ,  iparticlea 
of  submicron Eiize w i l l  be acce le ra t ed  t o  v e l o c i t i e s  g r e a t e r  than 30,000 f e e t  
per  second with an e l e c t r o s t a t i c  a c c e l e r a t o r .  The r e sea rch  instrumentat ion 
and equipment w i l l  include mechanical test  equipment, vacuum furnaces ,  
m e t a l l u r g i c a l  and X-ray d i f f r a c t i o n  equipment, polymer syntheses  and charac- 
t e r i z a t i o n  equipment, m a s s  spectrometer,  photochemical and thermocheinical 
equipment, and d a t a  recording instrumentat ion.  A b u i l d i n g  f o r  housimg t h i s  
equipment as well as e x i s t i n g  r e l a t e d  equipment i s  a l s o  included. 

Each w i l l  be equipped with cold-  

The pra’posed l o c a t i o n  and arrangement of t h e  l a b o r a t o r y  are shown i n  t h e  
sketch on t h . e  following page. 

JUSTIFICATICIN -c : 

The f e a s i b i l i t y  of  spacec ra f t  f o r  c e r t a i n  types of  space missioiis has  
a l r eady  been e s t a b l i s h e d .  For example, s t u d i e s  have shown t h a t  spacrccraft 
f o r  manned landings on the moon are f e a s i b l e  and t h e  earliest  poss ib l e  
achievement of t h i s  mission has  been e s t a b l i s h e d  as a n a t i o n a l  goal In t h e  
form of P r o j e c t  Apollo. F e a s i b i l i t y  s t u d i e s  such as those made f o r  the 
P r o j e c t  Apollo spacec ra f t  and f o r  a s o l a r  probe po in t  up areas where know- 
ledge i s  e i t h e r  s eve re ly  l i m i t e d  o r  nonexis tent .  One area of part ic iular  
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concern i s  tbat  a s soc ia t ed  wi th  t h e  e f f e c t  o f  t he  s p a t i a l  environment on 
m a t e r i a l s  which might be s u i t a b l e  f o r  a l l  components o f  a spacec ra f t .  
Because oE t he  present  l ack  of knowledge i n  t h i s  area, t h e  des igner  must 
b u i l d  i n t o  each spacec ra f t  extra f a c t o r s  of s a f e t y  and r e l i a b i l i t y  which can 
r e s u l t  i n  a g r e a t  d e a l  of redundancy. 
mise the  intended mission due t o  the  a s s o c i a t e  weight penal ty .  
impera t ive ,  then,  t h a t  s t u d i e s  be undertaken to  o b t a i n  t h e  knowledge requi red  
f o r  t he  pr i sc t ica l  and e f f i c i e n t  des ign  of a l l  types  of space vehic les .  
purpose of t h e  proposed space emiraraaunt r e sea rch  f a c i l i t y  i s  t o  provide the  
equipment xieecessary t o  s tudy  i n  d e t a i l  t he  e f f e c t s  of t he  s p a t i a l  environ- 
ment on mart.erials. It should be emphasized t h a t  t h i s  f a c i l i t y  has  two unique 
f ea tu res .  F i r s t ,  materials can be s imultaneously subjec ted  t o  t h e  var ious  
components of the  s p a t i a l  environment. Second, material p r o p e r t i e s  can be 
evaluated while t h e  m a t e r i a l  i s  i n  the  environment, 

Th i s  redundancy may seve re ly  compro- 
It i s  

The 

One important phenonemon encountered i n  space i s  the  extremely high 
vacuum. I n  high vacuum, the  vapor p re s su re  and the  r a t e  of  weight loss  of a 
mate r i a l  can become s i g n i f i c a n t  p r o p e r t i e s .  A t  p r e sen t ,  these  m a t e r i a l  
p r o p e r t i e s  can only  be p red ic t ed  wi th  c e r t a i n t y  f o r  elements and f o r  some 
inorganic  compounds. For most organic  materials, l i t t l e  i s  known 01: t hese  
p r o p e r t i e s  e i t h e r  t h e o r e t i c a l l y  o r  experimental ly .  For a l l  m a t e r i a l s ,  t he  
r a t e  o f  wet,3ht loss i nc reases  wi th  inc rease  i n  temperature ,  Thus, f o r  any 
m a t e r i a l ,  1:lie:ce i s  a temperature a t  which the  r a t e  of material loss can 
become sigriif  t can t .  For exi3mple, polymeric compounds s u i t a b l e  f o r  s,uch 
application:3 i I S  a b l a t i o n  hea t  s h i e l d s  o r  i n s u l a t o r s  can have rates of  
m a t e r i a l  1 ~ ) s ~  which would be s i g n i f i c a n t  a t  temperatures  as low as 1000 
Fahrenhei t .  For e f f i c i e n t  ope ra t ion  of thermoelec t r ic  and thermionic energy 
conversion devices ,  m a t e r i a l s  must ope ra t e  a t  t h e i r  h ighes t  p r a c t i c a l  
temperatures.  I n  t h i s  ca se ,  t he  b e s t  of materials can have s i g n i f i c a n t  
weight l o s s e s .  Other e f f e c t s  of h igh  vacuum a r e  a s soc ia t ed  with t h e  l ack  of 
oxygen and c t h e r  gases  a t  the  su r face  of a m a t e r i a l .  There are, f o r  
i n s t ance ,  i n d i c a t i o n s  t h a t  t he  absence of  oxygen and o t h e r  gases  can sub- 
s t a n t i a l l y  niodify some of t he  mechanical p r o p e r t i e s  of m a t e r i a l s .  For 
example, crack propagation i n  metals has  been found t o  be  inf luenced by 
ox ida t ion  and  by absorbed gases .  Moreover, t he  normal oxide f i l m  foamed 
on a metal ?while i n  the  atmosphere can be removed i n  space by evaporittion 
and/or  by e ros ion  due t o  p a r t i c l e  bombardment. 
can a l s o  s u b s t a n t i a l l y  change t h e  o p t i c a l  p r o p e r t i e s  of t he  s u r f a c e ,  and, 
most important ,  lit can change t h e  s t r e n g t h  of t he  metal. For example, nickel. 
a l l o y s  a r e  Icnoim t o  have lower s t r e s s - r u p t u r e  and creep  s t r e n g t h s  when t h e i r  
oxide f i lms  a r e  removed. The removal of  water from a material also I n f l u -  
ences i t s  ch i s r ac t e r i s t i c s .  Many polymers, f o r  example, a r e  hygr0SCOpiC and 
can have graat1.y a l t e r e d  p r o p e r t i e s  when t h e  absorbed water i s  removed, 
Another exaniple i s  g raph i t e  which normally i s  an exce l l en t  l u b r i c a n t  but 
which becomes an abras ive  when the  entrapped water i s  removed, 
chambers, wi th  a s soc ia t ed  t e s t  equipment proposed i n  t h i s  p ro jec t , can  
achieve pressures  s u f f i c i e n t l y  low t o  permit t he  s tudy of such probleins f o r  
m a t e r i a l s  i n  space. 

The loss of t h i s  f i l m  

The vacuum 

CF 1-22  



Electromagnet ic  and par t ic le  r a d i a t i o n  can a l s o  s i g n i f i c a n t l y  a l t e r  the  
c h a r a c t e r i s t i c s  of m a t e r i a l s  which might be u s e f u l  f o r  s p a c e c r a f t ,  A t  t he  
longer  wave Lengths ( i n f r a r e d ) ,  e lec t romagnet ic  r a d i a t i o n  c o n t r i b u t e s  
p r imar i ly  to the  temperature of  t he  material being i r r a d i a t e d .  One e f f e c t  
on m a t e r i a l s  of such hea t ing  i s  t h a t  of  dependence of mechanical pxopert ies ,  
on temperci1:ui:e. Another e f f e c t  i s  t h a t  of  temperature on r a t e  of ma te r i a l  
loss as previ.ously noted ,  A t  t he  s h o r t e r  wave l eng ths  ( u l t r a v i o l e t  t o  
X-ray), e1ect:romagnetic r a d i a t i o n  w i l l  have var ious  e f f e c t s  on materials. 
A t  present  none of t hese  e f f e c t s  i s  be l ieved  c r i t i c a l  f o r  metals. For 
organic  m a t e r i a l s  (polymers.),however, such r a d i a t i o n  can have d ive r se  
e f f e c t s  depending on the  material. 
can occur - one or the  o t h e r  u s u a l l y  predominates depending on the  type o f  
polymer. Chain s c i s s i o n  inc reases  the  tendency f o r  t h e  ma te r i a l  t o  l o s e  
weight and may cause i t  t o  lo se  s t r e n g t h .  Cross- l inking w i l l  tend ito reduce 
the  compliance of t h e  ma te r i a l .  
p r o p e r t i e s  of polymers. Many inorganic  materials are a l s o  susceptible t o  
electromagnet ic  r a d i a t i o n .  Again, t he  primary e f f e c t s  are changes i n  mechan- 
i c a l  and o p t i c a l  p r o p e r t i e s .  Particle r a d i a t i o n  can have similar e f f e c t s  0x1 

mate r i a l s .  However, because the  ene rg ie s  a r e  h igher  than f o r  s o l a r  r ad ia -  
t i o n ,  a g r e a t e r  v a r i e t y  of m a t e r i a l s  could be a f f e c t e d .  
proposed he re tn ,  s t u d i e s  can be made of  such e f f e c t s  due to  both e l e c t r o -  
magnetic and particle r a d i a t i o n .  

Both cha in  s c i s s i o n  and c ross - l ink ing  

Such r a d i a t i o n  can also a f f e c t  t he  o p t i c a l  

With the  equipment 

Partic:l.e bombardment, both by molecular spec ie s  and by micrometeoroids,  
can a l s o  have s i g n i f i c a n t  e f f e c t s  on materials used f o r  spacec ra f t .  Both 
types of  pan-ticles can cause s u r f a c e  e r o s i o n  and t h e  l a r g e r  micrometeoroids 
can puncture the  v e h i c l e  sk in .  S w f a c e  e ros ion  w i l l ,  f i r s t  o f  a l l ,  a f f e c t  
t h e  o p t i c a l  p r o p e r t i e s  of t he  su r faces  of  materials. For example, tests on 
the  e f f e c t  a f  i on  bombardment of  s e v e r a l  metallic su r faces  have indilzated 
changes of up t o  60 percent  i n  t h e  t o t a l  hemispherical  emit tance.  
as previous ly  mentioned, t he  removal of su r f ace  f i l m s  such as oxide f i lms  
can change the  s t r e n g t h  of t he  material. The ion  and micrometeoroid 
a c c e l e r a t o r s  and a s soc ia t ed  equipment proposed f o r  t h i s  l abora to ry  c m  
provide the  equipment requi red  f o r  t h e  s tudy of t h e  e f f e c t s  of  su r f ace  
e ros ion  on ma te r i a l s .  The mechanism of impact of t he  l a r g e r  micromet:eoroids 
on materials has  been the  s u b j e c t  of  ex tens ive  s tudy  a t  Ames, 
need f o r  research  on the  e f f e c t s  of  t h i s  impact on t h e  s t r u c t u r a l  p r o p e r t i e s  
of  a m a t e r i a l ,  For example, i n  the  reg ion  of t he  impact, t he re  can be 
loca l i zed  changes i n  the  mechanical p r o p e r t i e s  of t he  m a t e r i a l  i n  conibination 
with s t r e s e  concent ra t ions .  The e x i s t i n g  impact f a c i l i t i e s  w i l l  be u t i l i z e d  
f o r  these  st:udiie*s. 

Slzcondly, 

There i s  a 

It shoudd again be emphasized t h a t  t h e  i n t e r r e l a t e d  e f f e c t s  of t hese  
environmenta.1 f a c t o r s  must a l s o  be s tudied .  For example, i t  i s  m08t probable 
t h a t  t he  rates olf m a t e r i a l  loss from a su r face  under combined h igh  vacuum, 
r a d i a t i o n ,  and p a r t i c l e  bombardment w i l l  be d i f f e r e n t  than f o r  t h i s  combina- 
t i o n  of  f a c t o r s  eva lua ted  sepa ra t e ly .  To provide f o r  such s t u d i e s ,  the pro- 
posed equipment i s  designed f o r  tests which inc lude  a l l  t hese  f a c t o r s  
s imultaneously.  
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With t h e  proposed l abora to ry ,  then, s t u d i e s  can be made of  thl? e f f e c t s  
of t h e  space environment on ma te r i a l s .  Since many o f  t he  NASA mis:l.ons f o r  
t h e  near  f u t u r e  w i l l  be dependent on the knowledge gained by these  s t u d i e s ,  
i t  i s  essential  t h a t  t he  proposed l abora to ry  be approved a t  an ear1.y da t e .  

COST ESTIl4ATE : --- 
A. LAND I~C(~UTSITION. ...................................... --- 
B ,  SITE I)EIkI,OPMENT AND UTILITY INSTALLATIONS.. ........... $375,000 

Uti1.i.t:~ connections,  roads,  and 
Irmdscaping.. ............................ $75,000 

E l e c t r i c a l  d i s t r i b u t i o n . . .  ................. 300,000 

C, FACILITY CONSTRUCTION AND MODIFICATIONS. ............... 669,000 

Laboratory bu i ld ing :  
Basement ( i n  l a b o r a t o r y  bay; 3,800 

Laboratory bay (12,000 square f e e t  a t  

Laboratory rooms (10,300 square f e e t  
196,000 

0:EEices (7,800 square f e e t  a t  $19.75 
:?e:c square foo t )  ....................... 154,000 

RadiiIti.on sh i e ld ing . .  .................... 40,000 

square f e e t  a t  $15 pe r  square foo t )  .... 
$18.50 per  square f o o t )  ................ 

57,000 

222,000 

a t  $19 pe r  square f o o t )  ................ 

D, EQUIPIIIENT, INSTRUMENTA1~ION, AND SUPPORT SYSTEMS.. . . , . . .  2,486,000 

Equipment crane.. .......................... 
Auxil iary t es t  equipment ................... 
Instrunientation.. . .  ........................ 
Space chamber.. ............................ 
Solar r a d i a t i o n  s imulator . . . . .  ............. 
P a r t i c l e  r a d i a t i o n  source . . . , . . . . . . . , . . . . . .  
Hicrometeoroid bombardment apparatus . .  ..... 
Cryogenic system....  ....................... 
Fume d i sposa l  and dus t  removal system... ... 

25,000 
400,000 
461,000 
250,000 
150,000 
150,000 
450,000 
500,000 
100,000 

70, CIOO 
.C 

E. DESIGN AND ENGINEERING SERVICES. . . . . * . 

Tota l  es t imated cost . . . . . . . . . . . . . . .  $3,600,000 
I- .- 
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h E S  RESEARCH CENTEK 

FISCAL YEAR 1964 ESTIMATES 

STRUCTURAL DYNAMICS LABORATORY 

DE SCRIPTION : 

The c o n s t r u c t i o n  of a s t r u c t u r a l  dynamics l a b o r a t o r y  i s  proposed t o  pro- 
vide a c e n t r a l  l o c a t i o n  f o r  s t r u c t u r a l  dynamics r e sea rch  and f o r  the pre-test: 
c a l i b r a t i o n  and check ou t  of models involved i n  dynamic tes ts  i n  the  numerous 
r e sea rch  f a c i l i t i e s .  

The bu i ld ing ,  as shown i n  t h e  sketch on t h e  following page, w i l l  consist: 
of a concrete  enclosed f l o o r  area 100 by 130 f e e t  with a c e i l i n g  he igh t  of  
30 f e e t  over 10,500 square f e e t  of  the f l o o r  a rea ,  and a c e i l i n g  heiE:ht of  
100 f e e t  over  .2,500 square f e e t  of  t h e  f l o o r  area, toge the r  with o f f i c e  space 
and on-l ine computing equipment space t o t a l i n g  an a d d i t i o n a l  6,000 square 
f e e t .  The 1)iii:Lding foundation and wal l s  w i l l  be cons t ruc t ed  t o  provjde a 
s u i t a b l e  mount:tng f o r  models, v i b r a t i o n  shakers ,  and h e a t  sources so t h a t  
combined heal: and v i b r a t i o n  environments may be simulated.  

JUSTIFICAT IC:!: 

Considerations of  s t r u c t u r a l  dynamics are an important f a c t o r  i n  t h e  
design of space v e h i c l e s  and r e sea rch  i n  t h i s  area h a s  been seve re ly  l i m i t e d  
i n  scope by l ack  of adequate space and modern test  equipment. I n  o r d e r  t o  
extend t h e  scope of t h e  s i g n i f i c a n t  work being done i n  t r a n s o n i c  b u f f e t i n g  
of  launch v e h i c l e s ,  dynamics of  l i q u i d  and s o l i d  f u e l s ,  moon landing,  e tc . ,  
t he  proposed f a c i l i t y  and equipment are u r g e n t l y  needed. With these  
f a c i l i t i e s ,  o v e r a l l  dynamic systems with complex i n t e r a c t i o n s ,  i n t e r f n c e s ,  
and environments w i l l  be s tud ied  so t h a t  complete space v e h i c l e s  may be 
evaluated.  

The Ames Research Center i s  engaged i n  a cont inuing program invo:l.ving 
t h e  dynamic b2st ing of  models. 
s t a b i l i t y  of e n t r y  and launch conf igu ra t ions ,  launch v e h i c l e  dynamics such 
a s  ground wind r e sea rch  and t r a n s o n i c  b u f f e t i n g ,  panel f l u t t e r ,  and t h e  
f l u t t e r  and v i b r a t i o n  of  l i f t i n g  su r faces .  A t  t h e  p re sen t  t i m e ,  models a r e  
pre-test chec:lred i n  va r ious  areas about t h e  f i e l d ,  a procedure which r e q u i r e s  
t r a n s p o r t a t i o n  and the  repeated set  up of  s i g n i f i c a n t  amounts o f  e q u i p e n t .  
Sca t t e red  areas i n  s e v e r a l  b u i l d i n g s  are a v a i l a b l e  p a r t  t i m e  f o r  t h i s  work, 
including smal.1 areas on each o f  t h r e e  f l o o r s  i n  the  14-foot t r anson ic  wind 
tunne l ;  p a r t s  of' t h e  f i r s t  f l o o r  of  t he  12-foot wind tunne l ,  t he  6 x 6-foot 
wind tunnel  and the  physics  l abora to ry ;  and t h e  basement of  t he  instrumenta- 
t i o n  bu i ld ing ,  The r eg ion  used i s  s h i f t e d  according t o  a v a i l a b i l i t y  and 
a d a p t a b i l i t y  t o  the  needs of t he  research.  A s i g n i f i c a n t  i nc rease  i n  
e f f i c i e n c y  can be obtained by the  c o n s t r u c t i o n  of  a f a c i l i t y  t o  providls a 
c e n t r a l  and coordinated e f f o r t  f o r  t h i s  type of  work. 

Th i s  work inc ludes  s t u d i e s  of the  dynamic 
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AMES RESEARCH CENTER 
FISCAL YEAR 1964 ESTIMATES 

STRUCTURAL DYNAMICS LABORATORY 

PERSPECTIVE 
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FLOOR PLAN 
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COST ESI'IPLATE : 

A . LANE) ACQUISITION ....................................... 
B . SITE DEVELOPMENT AND UTILITY INSTALLATIONS ............. 

U t i 1 i t . y .  connections.  parking areas 
and landscaping ........................... $30. 000 

E l e c t r i c a l  d i s t r i b u t i o n  ..................... 10. 000 

C . FACILITY CONSTRUCTION .................................. 
Mi3in tes t  area (10. 500 square f e e t  a t  

High t e s t  bay area (2 .  500 square f e e t  

Equipment a r e a  ( 6 .  000 square f e e t  a t  

Special  foundations ......................... 115. 000 

$29.50 pe r  square foot) ................... 310. 000 

i a t  Si'2.00 p e r  square foo t )  ................ 180. 000 
!jl!i.80 p e r  square foo t )  ................... 95. 000 

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

... 
$40. 000 

700. 000 

830. 000 

E1ect:romagnetic shakers  and 
con t ro l  consoles .......................... 150. 000 

30, 000 

temperature) .............................. 400. 000 
250, 000 

Hyc:ra.ulic pumping u n i t  ...................... 

Analog computing equipment .................. 
Hea.t source ( 4 .  OOO'F su r face  

E . DESIGN AND ENGINEERING SERVICES ........................ 74. 000 

T o t a l  es t imated c o s t  . . . . . . . . . . . . . . . . . . .  u j 4 4 .  000 -. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1964 PROGRAM 

FLIGHT RESEARCH CENTER 

Location plan. . .  ............................ 
Page No. 
-I 

C:F 2-1 

Flight research support laboratory.. ........ $2,924,000 CF 2-2 

High temperature loads calibration 
f a c i l i t y .  ................................. 1,157,000 CF 2-5 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4,081,000 

CF 2 



FiiGhi RESEARCH CBNTER 
FISCAL YEAR 1964 ESTIMATES 

LOCATION PLAN 

i i i i  

I. LABORATORY 
2. MAIN MAUIYQH 
3. CALIBRATION 
4. ELECTRIC SW-STATlo(1 

I 

a AUXILIARY POWER WIT 
BUILDIWO (X-18) 

i 
i 8. BOILER WUSE 

7. MINT StoluoE SmO 
0. WAREHOUSE 
8. SUPPLY 



FLIGHT RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

FLIGHT RESEARCH SUPPORT LABORATORY 

DESCRIPTION: 

It i s  proposed t h a t  a f l i g h t  r e sea rch  support  l abora tory  be cons1:ructed 
t o  house a l l  of t he  s imula t ion  equipment inc luding  i t s  analog an6 powcr 
supply equipment. The labora tory  w i l l  be cons t ruc ted  ad jacent  t o  the loads 
c a l i b r a t i o n  Laboratory where provis ions  are a v a i l a b l e  f o r  br inging  a i.esearch 
a i r c r a f t  i n  c l o s e  proximity t o  t h e  labora tory  i n  o rde r  t o  u t i l i z e  the  a c t u a l  
a i r c r a f t  sysirtms wi th  t h e  va r ious  s imula tors  and analog equipment. 
o f f i c e s  and work shops r e q u i r r d  t o  s e r v i c e  and opera te  the  s imula t ion  equip- 
ment w i l l .  also be  included i n  t h e  one-story bui ld ing .  A drawing of t h e  pro- 
posed labora tory  i s  shown on t h e  fol lowing page. 

The 

.JUSTIFICATIOM : 

There h a s  been a cons iderable  inc rease  i n  t h e  space requi red  f o r  simula- 
t i o n  equipment 2. t  t he  F l i g h t  Research Center as a r e s u l t  of t he  increased  
number and complexity of f l i g h t  p r o j e c t s  and because of t he  increased  iise of 
s imula t ion  t o  complement, guide,  and extend f l i g h t  research.  The s imula tors  
a r e  p re sen t ly  housed i n  t h e  loads  c a l i b r a t i o n  labora tory  which i s  unsu i t ab le  
f o r  t h i s  purpcse. The loads  c a l i b r a t i o n  labora tory  i s  a l a rge  hangarbIype 
bu i ld ing  t h a t  does n o t  permit the  proper environmental  c o n t r o l  requi red  by 
s imula t ion  equipment. The analog equipment used wi th  the  s imula tors  i:; re- 
motely loca ted  t o  the  de t r iment  of e f f i c i e n t  opera t ion .  I n  a d d i t i o n ,  !:he 
s imulat ion eqiipment i s  encroaching severe ly  upon t h e  space a v a i l a b l e  i o r  t h e  
performance oE l o a d s  c a l i b r a t i o n  and a i r c r a f t  modi f ica t ion  work. The pro- 
posed labora tory  will permit both the  s imula t ion  work and t h e  loads  c a l i b r a -  
t i o n  and a i r c r a f t  modi f ica t ion  work t o  be c a r r i e d  ou t  i n  an e f f e c t i v e  zind 
e f f i c i e n t  manner . 

- COST ESTIMATE : 

A.  LAND ACQUl .sI~~IoN.............................,.......... - - -  

B .. SITE DEVELOPNENT AND UTILITY INSTALLATIONS. ............. $257,030 

..................... Excavation and f i l l . .  $14 , 000 

Access paving 16,000 
Relocat ion of f i r e  c o n t r o l  system 8,000 

Extension of 12.5 KV power l i n e  and 

Extensior; c f  parking area . . . . . . . . . . . . . . . . .  20 , 000 

Extension of f i r e  p ipe  l i n e .  .............. 28,000 

500 KV genera tor  and switching gear . . . .  ... 55,000 

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

.............................. subs t a t ion  116,000 
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FLIGHT RESEARCH QNTW 
FISCAL YEAR 1964 ESTIMATES 

FLIGHT RESEARCH 
SUPPORT LABORATORY 

PERSPECTIVE 
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C. F A C I L I T Y  CONSTRUCTION AND MODIFICATIONS.. . . . . . . . . . . . . . . . . . .  $1,392,000 

Bui1cli.ng.. (54,780 square feet at $25 
per square foot). . . . . . . . . . . . . . . . . . . . . . . . . . . $1,392,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. . . . . . . . . . . . 1,080,000 

Carbon dioxide fire control equipment ........ 
Office and shop equipment...... .............. 
Modernization of existing computing equipment 
New computing equipment. ..................... 
Biotechnology laboratory equipment. .......... 
Display laboratory equipment ................. 
Control system laboratory equipment .......... 
Air-conditioning equipment for electronic 

equipment .................................. 
ContrDl center and data acquisition equipment 

30 , 000 
25,000 

200,000 
220,000 

20,000 
170,000 

65,000 

275,000 
75,000 

195, DO0 - E. DESIGN ,4ND ENGINEERING SERVICES. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o t a l  estimated cost ............................... 22,924.000 
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FLIGHT RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

HIGH- TEMPERATURE LOADS CALIBRATION FACILITY 

DESCRIPTION: 

This p r o j e c t  provides f o r  the cons t ruc t ion  of a f a c i l i t y  designed t o  
supply the temperature and loads environment f o r  t he  c a l i b r a t i o n  of high 
performance a i r c r a f t  and r e e n t r y  v e h i c l e s  f o r  f l i g h t  measurements. The fa-  
c i l i t y  w i l l  provide the  c a p a b i l i t y f o r  c a l i b r a t i o n  under simulated f l i g h t  
cond i t ions  and f o r  p r e d i c t i n g  the behavior of s t r u c t u r a l  components iinder 
the combined e f f e c t s  of loads and temperatures expected i n  f l i g h t .  A 
drawing of t h e  proposed f a c i l i t y  i s  shown on the  following page. Thi! p r o j e c t  
includes the following items: 

(a) Modernization of  the loads f a c i l i t i e s  of t he  F l i g h t  Researc:h 
C e n t e r  including the a d d i t i o n  of hydrau l i c  loading u n i t s ,  
hydrau l i c  pumps, load c o n t r o l  u n i t s ,  d e f l e c t i o n  measuring 
instruments ,  and programming u n i t s .  

(b)  A high- temperature r ad ian t -hea t  source with 30-channel 
i g n i t i o n  c o n t r o l ,  temperature program u n i t s ,  h e a t  lamps 
and ; re  lilec t or s. 

(c )  A daita recording system capable of d i g i t a l  readout  a t  a 
riiite of a t  l e a s t  100 samples  p e r  second and a t ape  
t r m s p o r t  system f o r  d a t a  recording. 

(d) Hangar cons t ruc t ion  f o r  containing the  t es t  equipment 
and caL ib ra t ion  a r e a  together  with a s u i t a b l e  c o n t r o l  
room t o  provide fo r  s t a b l e  atmospheric environment f o r  
r e c o r d e r s  and c o n t r o l  systems and t o  provide f o r  s a f e t y  
arid p r o t e c t i o n  of personnel.  

( e )  The necessary e l e c t r i c a l  cab le s ,  hydrau l i c  hoses ,  s to rage  
u n i t s ,  load frames and lamp supports  f o r  the ope ra t ion  
and p r o t e c t i o n  of the equipment. 

JUSTIFICATICC! : 

The f l i g h t .  tes t  program f o r  manned hypersonic and r e e n t r y  v e h i c l e s  i s  
g r e a t l y  hampered by t h e  l ack  of adequate f a c i l i t i e s  f o r  ground r e s t i n g  and 
c a l i b r a t i o n  under combined e f f e c t s  of loads,  temperatures and thermal gra-  
d i e n t s  expected i n  f l i g h t .  Room temperature c a l i b r a t i o n s  are hopelessly 
inadequate fclr  determining the f l i g h t  response of v e h i c l e  s t r u c t u r e s  s i n c e  
the response of measuring instruments  t o  temperatures and t o  thermal s t r e s s  
cannot be included i n  the low temperature c a l i b r a t i o n s  nor can they ble ade- 
qua te ly  accounted f o r  by o the r  means. As f u t u r e  v e h i c l e s  reach higher  

CF 2 - 5  



FLIGHT RESEARCH CENTW 
FISCAL YEAR 1964 ESTIMATES 

HIGH =TEMPERATURE 
LOADS CALIBRATION FACILITY 

PERSPECTIVE 

FLOOR PLAN 
(7 1 

N GRAPHIC SCALE 
m 
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2 OFFIE 
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4 TOILET 
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WDS CALIBRATION'/ /' 
FACILITY 

SITE PLAN 



temperaturw che r e l i a b i l i t y  of p re sen t  methods of p r e d i c t i n g  the st.ructura1. 
response w i l l  decrease and new and d i f f e r e n t  s t r u c t u r a l  conf igu ra t ions  and 
materials w i l l  present  more d i f f i c u l t  problems of loads,  stress, ancl def lec- )  
t i o n  deterrnination during high- temperature f l i g h t s .  

Possib Le loss o r  malfunction of f l i g h t  v e h i c l e s  could be avoided and 
more f r u i t f u l  a r e a s  of t he  f l i g h t  regime could be explored by appropr i a t e  
t e s t s  and c a l i b r a t i o n  under condi t ions which c l o s e l y  approximate areas of 
t he  combined environment which the veh ic l e  w i l l  experience.  The X-15 i s  
p resen t ly  engaged i n  explor ing the hypersonic f l i g h t  regime. The proposed 
f a c i l i t y  w i l l  be invaluable  f o r  extending the r e sea rch  c a p a b i l i t y  of t he  
X-15 beyond tlie des ign  a r e a  and f o r  the development of techniques r equ i r ed  
t o  o b t a i n  the utmost r e sea rch  information from f l i g h t  t es t  programs of 
advanced vehicles .  The f a c i l i t y  proposed i n  t h i s  p r o j e c t  i s  designed 
p r imar i ly  t.o provide s u f f i c i e n t  environments of temperature and loads t o  
c a l i b r a t e  vehi.cles f o r  f l i g h t  measurements and t o  insure t h e  i n t e g r i t y  
demanded ancl the r e l i a b i l i t y  r equ i r ed  f o r  t he  s a f e  and e f f i c i e n t  ope ra t ion  
of the vehicles .  

COST ESTIMIU': 

A. LAND ACC!UISITION ......................................... --- 
B. SITE DEVEL,OPMENT AND UTILITY INSTALLATIONS. .............. $27 0,000 

S i t e  development $10,000 

switching gear. . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,000 

............................ 
Transndssion Lines,  s u b s t a t i o n ,  and 

Water and sewer l i n e  extensions. . . . . . . . . . . . .  25,000 
Taxiway and ramp. . . . . . . . . . . . . . . . . . . . . . . . . . . .  45,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS.................. 165,000 

Building (6,000 square f e e t  a t  $19.00 
per square foo t )  114,000 

Automatic f i r e  control . .  30,000 

.......................... 
Spec ia l  loading u n i t  foundations... .  ........ 21,000 .................... 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. . . . . . . . . .  653,000 

Power c o n t r o l l e r s  and programming computers. 
Heat l a m p s  and connections... . . . . . . . . . . . . . . .  
Hydraulic power and loading equipment.. ..... 
Loading j i g s  and lamp supports. . .  ........... 
Personnel p r o t e c t i o n  screens. .  .............. 
Transducers ................................. 
High-temperature wir ing ..................... 
Special ized d a t a  recording system.. ......... 
Data tape t r a n s p o r t  ......................... 

125,000 
115,000 
115,000 
50,000 
10,000 
20,000 
40,000 

150,000 
30,000 
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E. DESIGN AND ENGINEERING SERVICES.. ......................... !1;67,000 

Total estimated c o s t . . . . . . . . . . . .  &l.57,000 
-I 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1964 PROGRAM 

GODDARD SPACE FLIGHT CENTER 

Locati0.n p l an  ................'............... 
Data i n t e r p r e t a t i o n  labora tory .  ............. $ 5,390,000 

I s o l a t e d  hazardous t e s t  facil i ty. . . . . . . . . . . .  800,000 

Mechanical t e s t  f a c i l i t y  and q u a l i t y  
assurance labora tory  ...................... 5,700,000 

Meteorological  systems development 
laboratory................................ 4,103,000 

Modernization of payload t e s t  f ac i l i t y . . . . . .  2,500,000 

U t i l i t y  installations... . . . . . . . . . . . . . . . . . . . .  2,439,000 

Total.............................. $20,932,000 

:I?age No. 

CF 3- 1 

CF 3-3 

CF 3-8 

CF 3- 12 

CF 3-17 

CF 3-21 

CF 3-23 
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GODDARD SPACE F L I G H T  CENTER 

FISCAL Y E A R  !964 ESTIMATES 

REMOTE SITE AREAS 
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GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

DATA INTERPRETATION LABORATORY 

DESCRIPTION : 

It i s  proposed t o  cons t ruc t  a l abora to ry  of approximately 135,000 
square f e e t  of f l o o r  a r e a  i n  a ground f l o o r  and two a d d i t i o n a l  f loor:; .  
The bu i ld ing  wil.1 be of conc re t e  and steel cons t ruc t ion  wi th  heavy miisonry 
walls and masonry and s t e e l  parti t ions.  O f f i c e s ,  l a b o r a t o r i e s  and piirking 
areas w i l l  'be provided t o  accommodate 400 people. 
u t i l i t y  system t o  the  bu i ld ing ,  a l l  necessary e l e c t r i c a l ,  a i r -condi t i -oning,  
v e n t i l a t i o n  and plumbing systems w i l l  be provided t o  adequately support  t h e  
proposed f a c i l i t y .  The c e n t r a l  power p l a n t  steam gene ra to r  and c h i l l e d  
water  capac i ty  w i l l  be expanded as r equ i r ed  under a sepa ra t e  p r o j e c t , ,  
Drawings of  t he  proposed bu i ld ing  are shown on t h e  fol lowing two pages. 

By extending the  (!xisting 

JUSTIFICATIlGO: 

The d a t a  i n t e r p r e t a t i o n  l abora to ry  is requi red  t o  provide an i n ~ e g r a t e d  
d a t a  l abora to ry  f o r  ope ra t iona l  data a n a l y s i s  and process ing ,  development 
of advanced d a t a  process ing  systems, and t h e  coord ina ted  development and 
a n a l y s i s  of  f u t u r e  aerospace te lemet ry  and c o n t r o l  d a t a  systems. By having 
a l l  of these  func t ions  i n  one bu i ld ing ,  i t  w i l l  be poss ib l e  t o  t.ie t oge the r  
e f f i c i e n t l y  t h e  developments and ope ra t ions  of t he  e n t i r e  s a t e l l i t e -g round  
d a t a  systems. 

I n  the  development of a spacec ra f t  t e l eme t ry  and c o n t r o l  d a t a  system, 
t h e  f i r s t  s t e p  i s  t h e  formulat ion of  t h e  design concepts  f o r  t he  e n t i r e  
d a t a  system. This  starts with t h e  requirements  f o r  a p a r t i c u l a r  s a t e l l i t e  
mission and the  a n a l y s i s  of  t hese  requirements  f o r  t h e  genera t ion  of a d a t a  
system plan. Almost s imultaneously,  t h e  requirements  are i n t e r p r e t e d  f o r  
t h e  planning of t h e  s a t e l l i t e  command system f o r  d a t a  con t ro l .  I n  formulat ing 
these  p lans ,  an ope ra t iona l  concept is generated which l eads  t o  requirements 
f o r  t he  development of t h e  rea l - t ime d a t a  handl ing and processing f o r  control. 
of t he  s a t e l l i t e .  S imi l a r ly ,  t h e  concepts  f o r  t he  f i n a l  s c i e n t i f i c  d a t a  
processing a r e  a l s o  formulated. Thus, a l l  t h e  d a t a  systems des igns  i(from 
t h e  spacec ra f t  through t h e  d a t a  processing systems) must be planned 
s imultaneously as one l a r g e  system. The development of  t h e  e l e c t r o n i c s  f o r  
t h e  e n t i r e  system is i n i t i a t e d ,  based on t h e  o v e r a l l  plan. The seve ra l  
groups which con t r ibu ted  to  t h e  o v e r a l l  d a t a  system planning are a l s o  
respons ib le  f o r  the  development of t h e s e  d i f f e r e n t  d a t a  subsystems. 

During the  development, a very  c l o s e  coopera t ive  e f f o r t  i s  requi red  
between these  d i f f e r e n t  groups i n  o rde r  to  handle the  i n t e r f a c e  probiems 
and t h e  var ious  system design changes which occur  i n  d i f f e r e n t  subsystems 
and have e f f e c t s  on t h e  ope ra t ions  of o t h e r  p a r t s  of t h e  d a t a  system. 
Overall systems tests are requi red  t o  check out  s a t i s f a c t o r i l y  and eva lua te  
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the complete data system. 
the entire data system completely from the spacecraft through data acquisition 
stations, the real-time data processing, the command control, the processing 
of the scientific data, and the analysis of the results. The most eflEicient 
way to accomplish this function is to have the data system development 
organizations co-located with the data processing and analysis faci1il:y. 
Also, this co-location of developmental and operational groups has the 
additional advantage that the developmental personnel can more easily learn 
of the operational problems and can work more closely with the operational 
personnel in finding solutions to these problems. 

It is now the policy of the Goddard Center to test 

At the present time, the several groups working on aerospace dat,n 
systems are located in rented buildings away from the Center and in several 
buildings at different locations at the Center. The new buildings to be 
constructed in the fiscal year 1963 will not be sufficient to handle [:he 
expanding requirements in the tracking and data acquisition area. 
it will be necessary to start construction of this building in the fiiscal 
year 1964. By the time the building is completed, the available flooic space 
for data processing operations and analysis in the spacecraft operations 
facility will be much too small to house the required facility, 
necessary to relocate the data processing facility at that time in the 
proposed data interpretation Laboratory. The balance of the f l o o r  space 
will be devoted to the developmental units working on aerospace data (systems. 

Therefore, 

It will be 

Since this laboratory will house existing organizational units which 
have been operating for some time, it will not be necessary to procure a 
large amount of electronic data facility equipment for this building. Most 
of the large data processing systems will be in existence prior to the com- 
pletion of the building. However, there are several small supporting systems 
and facilities which will be required. The data processing facility will 
require additional data display equipment such as printers, plotters, and 
other display systems in order to handle the more sophisticated satellites 
such as the Advanced Orbiting Solar Observatory. Similarly the data pro- 
cessing facility will require the addition of several small-scale comiputer 
systems for performing quality control on the systems operations, automatized 
tape evaluation, and handling the increased volume of data logging operations, 
A closed-circuit monitoring system will be required for tying togetheic the 
many operational units in the data processing facility plus the real-l:ime 
checkout stations and the prototype facilities to be evaluated. In the 
development areas, several of the groups will require screened rooms Eor 
assuring a noise-free environment during critical tests of the spacecraft 
data systems. The real-time telemetry station to be utilized by both the 
developmental units and the data processing facility for system checkout and 
compatibility evaluations will require the addition of new electronic systems 
such as advanced telemetry receivers, signal conditioning consoles, and com- 
mand consoles. These electronic components are presently under development 
for the satellite instrumentation network and they must be included in this 
red-time telemetry station in order to be compatible with the networlc 
stations 
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COST ESTIMA'EE: 

--- A . LAND ACQUISITION ............................................. 
B . SITE DEVELOPMENT AND UTILITY INSTAL LA TI^................... $240. 000 

Ci ty  .water Lines ................................. $15. 000 
Ch i l l ed  water l i n e s  .............................. 18. 000 
Steam l i n e s  ...................................... 20. 000 
San i t a ry  and storm sewers ........................ 12. 000 
Electric power and communications systems ........ 60. 000 
Roads and parking a reas  .......................... 115. 000 

C . FACILITY CONSTRUCTION AND MODIFICATIONS ...................... 3.575. 000 

Building (135. 000 square f e e t  at $25.00 

Special  r a i s e d  f l o o r i n g  f o r  e l e c t r o n i c  d a t a  
p e r  square foo t )  ............................... 3.375. 000 

processing equipment (40. 000 square f e e t  
a t  $5.00 per  square foo t )  ...................... 200. 000 

D . EQUIPMEET. INSTRUMENTATION. AND SUPPORT SYSTEMS .............. 1.305. 000 

Specia l  e l e c t r i c a l  system f o r  l abora to ry  use ..... 75. 000 
Special  a i r -condi t ion ing  f o r  high-heat loss 

e l e c t r i c a l  equipment ........................... 75. 000 
Data d i sp lay  equipment ........................... 500. 000 
Small-scale  computer systems ..................... 400. 000 
Closed-c i rcu i t  monitoring system ................. 30. 000 
Screened rooms ................................... 20. 000 
Telemetry s t a t i o n  e l e c t r o n i c s  .................... 205. 000 

E . DESIGN ANCi  ENGINEERING SERVICES .............................. -, 270. 000 

Tota l  es t imated  c o s t  ............... $5.390. 000 
-I -I 
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GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

ISOLATED HAZARDOUS TEST FACILITY 

DESCRIPTION : 

The proposed f a c i l i t y  w i l l  be loca t ed  south of Beaver Dam Road and F a i r -  
land Road on a remote s i t e  near  t he  Goddard Center on land occupied under a 
use  permit from t h e  Department of Agr icu l ture .  The f a c i l i t y  w i l l  be composled 
of two hazardous labora tory- type  bu i ld ings  and a concre te  test  pad 13eparated 
by e a r t h  bunkers,  a c e n t r a l  c o n t r o l  bu i ld ing ,  two s t o r a g e  bunker bu i ld ings ,  
parking a r e a s ,  roads ,  u t i l i t i e s ,  and a s e c u r i t y  fence. 
be of a s i n g l e  s t o r y  ground f l o o r  wi th  no basement. The laborator i rzs  w i l l  be 
cons t ruc ted  of r e in fo rced  concre te  wi th  specdal  blow-out and s a f e t y  f e a t u r e s ;  
t he  s to rage  bunker bu i ld ings  w i l l  be cons t ruc ted  of r e in fo rced  conc re t e ;  t h e  
c o n t r o l  bu i ld ing  w i l l  be  cons t ruc ted  of s t anda rd  conc re t e  and masoniry; t h e  
test  pad w i l l  c o n s i s t  of a r e in fo rced  concre te  s l a b .  

A l l  t h e  bu i ld ings  w i l l  

A l l  t h e  necessary e l e c t r i c a l ,  a i r - cond i t ion ing ,  v e n t i l a t i o n ,  and plumbing 
systems w i l l  be provided t o  adequately support  t h e  proposed researclli and 
development a c t i v i t i e s .  
following two pages. 

Drawings of t h e  proposed f a c i l i t y  a r e  shown on t h e  

JUSTIFICATION: -I. 

A t  present ,  t h e r e  are no adequate f a c i l i t i e s  l oca t ed  a t  the  Godclard 
Center t o  siafety perform tests, experiments, and developments on hazardous 
types  of ma te r i a l s ,  components, and assemblies  i n  support  of spacec ra f t  sys- 
t e m s .  This proposal w i l l  provide the  Center w i th  such a complex by the con- 
s t r u c t i o n  of t he  fol lowing f a c i l i t i e s :  

1. 

2. 

3. 

4. 

Explosives  dev ices  bui lding:  This bu i ld ing  w i l l  be used f o r  
tests on explos ive  mechanisms such as explos ive  b o l t s ,  squihs  
pr:iine;c chord, pyrotechnics ,  and shaped charges. 

*Ji-c.nergy l abora to ry  bui lding:  Th i s  bu i ld ing  w i l l  be used t o  
CoIiiIuct va r ious  experiments on spacec ra f t  systems and subsystems; 
to t s o l a t e  such hazards  as r a d i o a c t i v e  and electro-magnet ic  
r a d t a t i o n ,  tests w i l l  be conducted under hazardous conditonri 
imrolving the  charging and d ischarg ing  of high-pressure f luJ d 
and vapor systems, and t h e  proof t e s t i n g  of high-pressure pl p- 
ing arid va lv ing  arrangements. 

--- Concrete tes t  pad: The pad w i l l  be  used t o  conduct open typel 
f i e l d  tests and burning where s h e l t e r  is n o t  required.  

--- Cent ra l  c o n t r o l  bu i ld ing:  This f a c i l i t y  is r equ i r ed  f o r  remote 
con t ro l ,  observa t ion ,  and record ing  of act ivi t ies  performed i n  
t h e  hitzardous bui ld ings .  
ancl e l l e c t r i c a l  equipment requi red  t o  s e r v i c e  t h e  e n t i r e  facl: l i t y .  

The bu i ld ing  w i l l  house t h e  mechariical 
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A l o o  included i s  work space, a s torage  area and f i r s t  a i d  slid 
t o i l e t  f a c i l i t i e s .  

5 .  Stora,pe bunkers: Two bunkers a r e  requi red  t o  s t o r e  small 
q u a n t i t i e s  of explos ive  and r ad ioac t ive  mater ia l s .  

The cons t ruc t ion  of t h i s  f a c i l i t y  will provide a s a f e  means of con- 
duct ing i n v e s t i g a t i o n s  on t h e  damage r e s u l t i n g  from r a d i a t i o n  o r  o the r  h igh  
energy f i e l d s  and w i l l  provide a s a f e  means f o r  t h e  c o n t a i m a n t  of b'ltast and 
fragmentation damage caused by scheduled and unscheduled de tona t ion  of high 
energy ma te r i a l s ,  

COST ESTIMATE: 

Well, s torage  tank, and d i s t r i b u t i o n  lines...  $5,000 
Sept ic  system and s a n i t a r y  lines..,.......... 7,000 
E l e c t r i c a l  d i s t r i b u t i o n  system............... 25,000 
Bunkers....................................... 54,000 
Roads and parking 35,000 

404,001:) 

Centra l  c o n t r o l  bu i ld ing  (3,600 square f e e t  

High -energy l abora to ry  (6,000 square f e e t  

Explosive devices  bu i ld ing  (2,210 square 

Storage bunkers (250 square f e e t  a t  $60.00 

Concrete t e s t  pad (3,600 square f e e t  a t  $1.40 

a t  $29.00 per  square foot )  ................. 
a t  $34.00 per  square foot )  ................. 

105,000 

204,000 

f e e t  a t  $34,00 per  square foot). ............ 75,000 

per square foot)........................... 15,000 

per square foot)........................... 5,000 

D. EQUIPMEhT, INSTRUMEM'ATION, AND SUPPORT SYSTEMS.. 0 0 0 225,000 

Tes t  i tem instrumentation...............D..~. 160,000 
Radiat ion sources.......................,.... 65,000 

E. DESIGN P N D  ENGINEERING SERVICES................ -L- 45 000 

To ta l  es t imated cost............ $800,000 .- 
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GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

--- MECHANICAL TEST FACILITY AND QUALITY ASSURANCE LABORATORY 

DESCRIPTION : 

It i s  proposed t o  cons t ruc t  a l abora to ry  c o n s i s t i n g  of approximately 
60,000 square feet of f l o o r  area. The s t r u c t u r e  w i l l  include a high bay area 
f o r  a mechanical tes t  chamber which inc reases  t h e  u n i t  c o s t  h ighe r  than usual 
due t o  the  high volume t o  area r a t i o .  The balance of t h e  s t r u c t u r e  w i l l  con- 
s is t  of a ground f l o o r  and two a d d i t i o n a l  f l o o r s  housing e lectr ical  and mech- 
a n i c a l  equipment, c o n t r o l  and monitor rooms, f a i l u r e  a n a l y s i s ,  c a l i b r a t i o n s  
and s tandards l a b o r a t o r i e s ,  and o f f i c e  and parking space f o r  1 2 0  personnel.  
A l l  s e r v i c e  l i n e s  w i l l  be extended t o  adequately support  t h e  requirements f0.r 
t h e  b u i l d i n 3  occupancy. The c e n t r a l  power p l a n t  steam gene ra to r  and c h i l l e d  
water capac i ty  w i l l  be expanded as required under a s e p a r a t e  p r o j e c t  

The mechanical test  f a c i l i t y  w i l l  provide c a p a b i l i t i e s  f o r  e v a l u a t i n g  
dynamic mechanical func t ions  of s p a c e c r a f t  and s p a c e c r a f t  systems. The fac i : l -  
i t y  w i l l  house a tes t  chamber, i t s  support  equipment, and i t s  ope ra t ing  con- 
t r o l  s t a t i o n .  

The t e s t  chamber w i l l  be a s t r u c t u r a l  s t ee l  vacuum vessel enc los ing  a 
clear cyl inldr ical  volume 40 f e e t  i n  diameter and 30 f e e t  high. 
i ca l  head w i l l  provide an a d d i t i o n a l  20 f e e t  of i n t e r i o r  he igh t .  
t h e  vessel is  d i c t a t e d  by t h e  f r e e  area requ i r ed  f o r  r o t a t i o n  of s p a c e c r a f t  
w i t h  paddles,  booms, de-spin masses and o t h e r  outboard s t r u c t u r e s  f u I l y  de- 
ployed. 
s e p a r a t i o n  t e s t s  and f o r  a c t i v i t i e s  such as e r e c t i o n  of paddles i n  vitcuum 
during f r e e  f a l l .  

A hennispher- 
The s i z e  o:E 

The height  must be adequate f o r  r igg ing  of nose cone and spctcecraft 

Operating vacuum levels t o  one micron w i l l  be provided. The high per-  
formance pumping system w i l l  be capable of maintaining t h e  ope ra t ing  vacuum 
under gas h a d s  imposed by ope ra t ion  of guidance and c o n t r o l  t h r u s t  je ts  
during func t iona l  tests of spacec ra f t  and s p a c e c r a f t  subsystems. 

Included i n  t h e  p r o j e c t  i s  t h e  equipment r equ i r ed  f o r  t h e  f a i l u r e  anal-  
y s i s  and c a l i b r a t i o n  l a b o r a t o r i e s ,  and f o r  f u n c t i o n a l  t e s t i n g  i n  the  mechan- 
i c a l  test c'hamber. Sketches of t h e  proposed l abora to ry  are s h m  on t h e  
fol lowing two pages. 

JUSTIFICATIQk: 

R e l i a b i l i t y  i s  t h e  key t o  success fu l  s p a c e c r a f t  development programs. 
It is  b e s t  #achieved by assurance of t h e  h ighes t  s t anda rds  i n  a l l  components, 
materials and systems used i n  t h e  spacec ra f t  and by use of redundancy of 
c r i t i c a l  it lems. However, t h e  scope of unmanned s c i e n t i f i c  space mis:;ions is 
l imi t ed  by #ava i l ab le  payload capac i ty  of t h e  appropr i a t e  v e h i c l e s ,  so t h a t  
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achievement of r e l i a b i l i t y  by redundancy is  not  a f forded .  Therefore ,  f a i l u r e  
of any s i n g l e  component, s t r u c t u r e ,  o r  system can cause t o t a l  f a i l u r e  of thte 
m i s s  ion.  

The q u a l i t y  assurance needed by the  Goddard Center  inc ludes  (1) quality,  
engineer ing-- the sys temat ic ,  informed s e l e c t i o n  of components and m a t e r i a l s  
of known performance and i n t e g r i t y  f o r  use i n  t h e  design;  (2) proce:l;s cont ro l - -  
t h e  exc lus ive  use of m a t e r i a l s  of acceptab le  q u a l i t y  and s t r i c t  adherence t o  
e s t ab l i shed  s tandards  of workmanship i n  f a b r i c a t i o n ;  and (3) f a i l u r e  ana lys  i.s-- 
determinat ion of cause of f a i l u r e  and course of c o r r e c t i v e  a c t i o n .  

Ex i s t ing  commercial and m i l i t a r y  s p e c i f i c a t i o n s  e s t a b l i s h  minimum r e l i -  
a b i l i t y  l e v e l s  t h a t  are not  gene ra l ly  adequate f o r  space a p p l i c a t i o n s .  Many 
new m a t e r i a l s  and components developed f o r  space a p p l i c a t i o n s  a r e  not  control- 
l ed  by by any s p e c i f i c a t i o n s .  Therefore ,  a t  b e s t ,  e x i s t i n g  q u a l i f i e d  product:; 
l ists  can serve  only as a guide t o  prel iminary s e l e c t i o n  of spacec ra f t  com- 
ponents.  ' iherefore,  t he  need e x i s t s  f o r  a f a c i l i t y  t o  perform comp,arative 
t e s t s  of many samples of compet i t ive i t e m s  proposed f o r  use i n  s p a c e c r a f t .  
Such t e s t s  may involve no t  only s u r v i v a l  and l i f e  a p p r a i s a l  a n a l y s i s  but  a l s o  
condi t ion ing  by acce le ra t ed  aging o r  prolonged exposure t o  space environments. 

F a i l u r e  a n a l y s i s  and process  c o n t r o l  are needed t o  supplement the test 
and evaluatiom programs. Na tu ra l ly ,  i s o l a t e d  chance f a i l u r e s  w i l l  not be 
e n t i r e l y  eliniinated,  bu t  each f a i l u r e  should be c a r e f u l l y  analyzed to  e s t ab -  
l i s h  t h a t  i t  occurred as a r e s u l t  of chance causes  r a t h e r  than from a systern- 
a t i c  type cif e r r o r  such as improper i d e n t i f i c a t i o n  of a l o t  of m a t e r i a l ,  
f a i l u r e  t o  r e l i e v e  stresses a f t e r  a f a b r i c a t i o n  opera t ion  o r  u n r e a l i s t i c  t e s t  
ing.  Repeated f a i l u r e s  cause l o s t  motion and s l ippage  of schedule [which need 
not  occur i f  they a r e  promptly and thoroughly analyzed. 

The sub jec t  labora tory  w i l l  provide c a p a b i l i t i e s  f o r  t h e  requi red  q u a l i t y  
assurance f 'unctions i n  support  of t h e  Goddard Center ' s  in-house and cont rac ted  
design-development-fabricat i on  a c t i v i t i e s  . 

The mechanical test  f a c i l i t y  w i l l  provide cont inuing  c a p a b i l i t i e s  a t  the  
Goddard Center f o r  mechanical t e s t i n g  i n  vacuum and f o r  "d i r ty"  t e s t s  a f t e r  
t he  conversion of t he  dynamic t e s t  chamber t o  a space s imula tor  a n  au thor ized  
p r o j e c t  t o  be completed during 1964. The expected volume of such t e s t s ,  t h e  
wrokloads scheduled f o r  t he  space s imula to r ,  and the  requirements f o r  main- 
t a i n i n g  an ul . t ra-clean environment i n  the  space s imula tor  make it imprac t i ca l  
t o  use a s i n g l e  v e s s e l  a l t e r n a t e l y  f o r  "d i r ty"  tests and high-vacuum space 
s imula t ion .  

The niectianical test  f a c i l i t y  w i l l  permit tests of mechanical a c t i o n s  
t h a t  a r e  nornlally executed i n  t h e  vacuum of space and which would be impro- 
p e r l y  simc11.at:ed i f  t e s t s  were c a r r i e d  out  a t  atmospheric p re s su re .  For ex- 
ample a t  pi:er;sures above lmm of mercury, d rag  f o r c e s  may be d e s t r u c t i v e  and 
may prec lude  s p i n  and dynamic balancing of s p a c e c r a f t  wi th  solar paddles  and  
o t h e r  s t n i c d u r e s  deployed; tu rbulence  can cause d a t a  t o  be e r r a t i c  and unre-  
pea tab le ;  arid damping can so r e t a r d  the  motion of e r e c t i n g  outboard s t r u c -  
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tures that neither functional nor structural integrity of the mechaiiism can 
be evaluated. One or several of these mechanical actions are critic:al to the 
functional reliability of most spacecraft. Construction of this fac:i.lity will 
eliminate (expense and delay incurred in the current practice of usiiig make- 
shift and marginally adequate facilities at establishments remote fi-om the 
Goddard Center. The Government will benefit from the increased capilbility 
for better testing by improved reliability of spacecraft and accelerated 
development of advanced hardware for future spacecraft. 

B. SITE D1SVE:LOPMENT AND UTILITY INSTALLATIONS.. .............. 
- - .. 

$124,000 

City water lines............................. $6,000 
Chilled water lines.......................... 24 , 000 

16,000 Steam lines.................................. 
12 , 000 

Electric power and communication systems ..... 24 , 000 
42 , 000 Roads and parking areas...................... 

Sanitary and storm sewers .................... 

C. FACILITY CONSTRUCTION AND MODIFICATIONS................... I , 826 , 000 

Buil'ding (60,000 square feet at $30.50 per 
sq'uare foot) ............................... 1,826,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. .......... 3 , 620 , 000 

40-foot diameter test chamber................ 

Instruments and control...................... 
Data handling system....... .................. 
Spacecraft orientation and mounting equipment 
Driven gimbal system. ........................ 
Analog computer........ ...................... 
Eart'h horizon simulator...................... 

Stress analysis instrumentation.............. 

Thermal and vacuum equipment for life testing 
Special optical and electrical test and 
inspection equipment ....................... 

Calibration and standards--mechanical and 
electrical................................. 

Vacuum pumping system ........................ 

Dynamic environment test equipment ........... 
Automatic testing and inspection equipment ... 

350,000 
420 , 000 
225,000 
200,000 
125 , 000 
400,000 
500 , 000 
200,000 
320,000 
85 , 000 
355 , 000 
120 , 000 

120 , 000 

200,000 

Total estimated cost.. .......... &;5,7OO,OO:I! - -. 
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GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

METEOROLOGICAL SYSTEMS DEVELOPMENT LABORATORY 

DESCRIPTION : 

It  i s  proposed t o  c o n s t r u c t  a l abora to ry  of approximately 130,000 
square f e e t  o;E f l o o r  area i n  a ground f l o o r  and two a d d i t i o n a l  f l o o r s  
t o  be loca ted  i n  t h e  v i c i n i t y  of t h e  space sc i ences  l abora to ry .  The bu i ld -  
i ng  w i l l  be o.E concrete  and s teel  cons t ruc t ion  having masonry wal ls ,  and 
masonry anti siteel p a r t i t i o n s .  O f f i c e s ,  l a b o r a t o r i e s  and parking arclas 
w i l l  be provided t o  accommodate approximately 325 people i n  r e l a t e d  areas 
of work. :Ct w i l l  a l s o  include a c a f e t e r i a  t o  serve t h e  surrounding b u i l d -  
ings which a r e  becoming more remote due t o  expansion of t h e  Center. By 
extending e x i s t i n g  u t i l i t i e s  systems t o  t h e  bu i ld ing  a l l  necessary ellec- 
t r i c a l ,  a i r - c o n d i t i o n i n g ,  v e n t i l a t i o n ,  and plumbing systems w i l l  be pro- 
vided t o  adequately support  t h e  proposed r e sea rch  and development ac t i v i -  
t i e s .  The c e n t r a l  power p l a n t  steam gene ra to r  and c h i l l e d  water capac i ty  
w i l l  be expmded as r equ i r ed  under a s e p a r a t e  p r o j e c t .  Drawings of t h e  
proposed bu i ld ing  are shown on t h e  following two pages. 

JUSTIFICATION : 

The pr~sposed l abora to ry  bu i ld ing  w i l l  b r ing  toge the r  r e l a t e d  and 
mutually dependent meteorological  systems e f f o r t s  now widely s c a t t e r e d  
i n  s e p a r a t e  loca t ions .  The personnel performing t h i s  work are loca ted  
i n  t h r e e  b u i l d i n g s ,  two of which are l eased  bu i ld ings  unsu i t ed  t o  the 
p a r t i c u l a r  laboratory requirements.  The t h i r d  l o c a t i o n  i s  on t h e  Gclddard 
Center i n  t h e  research p r o j e c t s  l abora to ry .  The two r e n t e d  l o c a t i o n s  are 
5 and 10 m i l e i ;  r e spec t ive ly  from t h e  Center and 10 mi l e s  a p a r t .  This 
s i t u a t i o n  causes much l o s t  t i m e  i n  travel between bu i ld ings  and c r e a t e s  
many d i f f i c i i l t i e s  i n  coordinat ing t h e  r e sea rch  e f f o r t .  

The work t o  be accomplished i n  t h i s  bu i ld ing  w i l l  i nc lude  r e sea rch  
i n  s t r u c t u m ,  composition, motion and dynamics of p l ane ta ry  atmospheres; 
experiments i n  t h e  physics of atmospheric gases  ; and t h e  r educ t ion  and 
i n t e r p r e t a t i o n  of d a t a  i n  l i g h t  of known p r o p e r t i e s  of t h e  atmosphere, 
including :L.nvestigation of d a t a  handling as a p p l i e d  t o  g loba l  phenomena. 
This bu i ld ing  a l s o  w i l l  house developmental work on design and c a l i t l r a t i o n  
of unique m'echanical and e l e c t r i c a l  instruments  necessary f o r  t h e  explora- 
t i o n  of t h e  physics of p l ane ta ry  atmospheres. S p e c i a l  devices and e l e c t r o -  
mechanical subsystems w i l l  be developed t o  conduct phys i ca l  experinienta- 
t i o n  i n  sounding rocket  probes and satell i tes.  Spacecraft-borne el..ec- 
t r o n i c  systlems f o r  handling unique d a t a  problems w i l l  a l s o  be designed 
and developed. I n  a d d i t i o n ,  design,  development, and systems i n t e g r a t i o n  
w i l l  be conducted f o r  u s e  i n  the  phys ica l  e x p l o r a t i o n  of p l ane ta ry  atmos- 
pheres by xn'eams of probes and satel l i tes .  

CF 3-17 



GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

METEOROLOGICAL SYSTEMS DEVELOPMENT LABORATORY 
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COST ESTIMA.TE : --- 
--- A. LAND ACQUISITION.... .................................. 

B. SITE DEVELOPMENT AND UTILITY INSTUTIONS.. . . . . . . . . . .  $4~03,000 

City water l i n e s  ......................... $15,000 
Ch i l l ed  water lines... . . . . . . . . . . . . . . . . . . .  90,000 
S t e m  lines... . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,000 
San i t a ry  and storm sewers................ 20,000 
E l e c t r i c  power and communications systems 138,000 

115,000 Roads and parking areas.. ................ 
C. FACIL,ITY CONSTRUCTION AND MODIFICATIONS. .............. 3 , 2  50 . 000 

Building (130,000 square f e e t  a t  
$25.00 per square foo t )  ................ 3,250,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....... 2 50,000 

Spec ia l  e l e c t r i c a l  system f o r  

Spec ia l  a i r - cond i t ion ing  f o r  high-heat 
l abo ra to ry  use......................... 75,000 

Cafeteria equipment......,. .............. 100,000 
l o s s  e l e c t r i c a l  equipment.............. 75,000 

200,000 E. DESIGN AND ENGINEERING SERVICES....................... , 

Tota l  es t imated  cost . . . . . . . . .  $4 111- A 
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GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

MODERNIZATION OF PAYLOAD TEST FACILITY 

DESCRIPTION : 

This  p r o j e c t  provides  €o r  modernization and expansion of the temst and 
eva lua t ion  f a c i l i t i e s  which p r e s e n t l y  e x i s t  i n  t h e  payload tes t  f a c i l i t y .  

The ctz:at:ralized d a t a  c o l l e c t i o n  and a n a l y s i s  system i n s t a l l e d  i n  the  
bu i ld ing  will be expanded t o  provide a d d i t i o n a l  high-speed and low-speed 
channels. :Provisions w i l l  be made so t h a t  more s c i e n t i f i c  experimenters 
may contro:l and monitor t h e i r  experiments while they are undergoing environ-. 
mental t e s t s .  Addit ional  real  t i m e  output  s t a t i o n s  w i l l  be provided t o  keep 
t h e  operat:i:ag personnel informed of  t h e  ope ra t ions  of t h e i r  f a c i l i t y .  
system w i l l  bc provided f o r  c a l i b r a t i o n  of t he  e n t i r e  d a t a  c e n t r a l  complex. 

A 

A solar simulator w i l l  be designed and cons t ruc t ed  f o r  t h e  e x i s t i n g  
1 2  x 15-foot thermal-vacuum chamber. Th i s  s imulator  w i l l  be of advanced 
design and w i L 1  provide a b e t t e r  spectro-match and a more uniform d i s t r i b u -  
t i o n  than the  s o l a r  s imulator  which i s  now under cons t ruc t ion  f o r  t he  space 
environment s Lmulator. 

New equipment f o r  use i n  t h e  mechanical t e s t  l a b o r a t o r y  of t he  payload 
test  f a c i l i t y  w i l l  be designed t o  extend i t s  p resen t  l i m i t  f o r  t e s t i n g  
1000-pound spacecraf t  t o  a c a p a b i l i t y  f o r  handling 4000-pound spacec ra f t .  
Some equiprnenit which w a s  obtained from s u r p l u s  at t h e  beginning of t h e  space 
program wi:t I be replaced with more modern equipment. Addit ional  ins trumenta- 
t i o n  f o r  t h e  c o l l e c t i o n  and a n a l y s i s  of tests being conducted i n  tha v ib ra -  
t i o n  area will be provided. 

Many environmental tests on sa te l l i t es  are r equ i r ed  t o  run un in te r -  
rupted f o r  a week o r  more and a program w i l l  be i n i t i a t e d  f o r  improving 
t h e  e l e c t r i c a l  c o n t r o l  systems. 
p i eces  of i~esea rch  equipment now on hand w i l l  be conducted t o  i d e n t i f y  sub- 
s tandard coinponents. I n  o r d e r  t o  increase t h e  r e l i a b i l i t y  of t h e  tcist equip- 
ment, t h e m  items w i l l  be replaced as required.  

A comprehensive re-examination of  va r ious  

JUSTIF1CAT:CON : -- 
F a c i l . i t i a s  and techniques used i n  t h e  new f i e l d  of space envirmment 

s imulat ion have, of n e c e s s i t y ,  used equipment and experience developed f o r  
t e s t i n g  a i r c r a f t ,  ordnance, and weapons systems. A high ra te  of obsolescenoe 
of equipment ,and techniques develops as f a c i l i t i e s  become ope ra t iona l  and as 
experience grows. I n  t h e  infancy of this new sc i ence ,  r a p i d  advanccs i n  
technology are needed f o r  adequate t e s t i n g  of t h e  l a r g e r  and more complex 
spacec ra f t  iow being flown and being developed f o r  f u t u r e  missions.  Such 
r a p i d  advances are t h e  rewards and t h e  j u s t i f i c a t i o n  f o r  e f f o r t s  t o  d a t e  i n  
t h e  space program. 
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Impleme.it,stion of a program t o  maintain a modern state-of-tl.1e-al-t t e s t -  
ing  f a c i l i t ; ;  must emphasize improved s imula t ion  of  t he  space environment and 
expanded capabLl i ty  to  test spacec ra f t  of a l l  s i z e s ,  Improvements i n  simula-. 
t i o n  w i l l  provide improved accuracy of t h e  environment producing equj pment, 
advanced leve ls  f o r  i n t e n s i t y  of  t he  environment, production of new environ- 
ments and combined environments. Capab i l i t y  w i l l  be expanded by imp]-oving 
the  accuracy of t he  ins t rumenta t ion ,  by adding equipment of increased s i z e ,  
and by incorpora t ing  techniques and equipment t o  extend and a c c e l e r a t e  da t a  
a c q u i s i t i o n  and i n t e r p r e t a t i o n .  A s  an example, t he  f i r s t  random motion 
v i b r a t i o n  tes t  console ,  obtained as su rp lus  equipment, r e q u i r e s  manucil equal-  
i z a t i o n  and i s  l imi t ed  i n  t h e  requi red  p r e c i s i o n  by t h e  s t a t e -o f - the -a r t  a t  
t he  time of i t s  development i n  1958. Even t o  e x p l o i t  t h e  equipment wi th in  
i t s  l i m f t s  requi res  a ha l f  day of e f f o r t  by tr-o highly  s k i l l e d  techni.cians. 
The new automatic: system permits  one man t o  e s t a b l i s h  a more accuratt! equal-  
i z a t i o n  proEi le  i n  one-half hour. The urgent  need f o r  expanded capa l i i l i t y  i n  
ins t rumenta t ion  i s  i l l u s t r a t e d  by t h e  f a c t  t h a t  e a r l y  spacecraf t  included 
two t o  s i x  experiments and could be f u l l y  instrumented by twenty-foul- 
channels.  Spacecrai t  now u n d e r  development w i l l  c a r r y  f o r t y  t o  f i f t l r  exper i -  
ments and w i l l  r equ i r e  up t o  two hunered channels  of ins t rumenta t ion  

COST ESTIMA'rE : -- 
A. LAND ACQUISITIO ................................................ --- 
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.................... --- 
C. FACILITY CONSTRUCTION AND MODIFICATIONS. ......................$ 1,250,000 

Solar  s i ~ l a t o r  ...................................$ 1,250,OOO 

D. EQUIPMENT, INSTRUMEhTATION, AND SUPPORT SYSTEMS............... 1,250,000 

Vibra t ion  equipment and instrumentation.. , . . . . . . . .  575,000 
Mult iple  head v i b r a t i o n  system ..........$ 175,000 
Replacement of manual v i b r a t i o n  system.. 180,000 
Vibra t ion  d a t a  a c q u i s i t i o n  

instrumentation.. . . . . . . . . . . . . . . . . . . . . . .  220,000 

Operation monitoring equipment......... . 100,000 

Expansiojn of d i sp l ay  equipment.. .................. 

Expansion of c e n t r a l  d a t a  a c q u i s i t i o n  systems... . .  350,000 

Addit ional  channel of hi-speed data . . . . .  250,000 
200,000 

E l e c t r , i c a l  c o n t r o l  improvement program............ 125,000 

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

Tota l  es t imated  c o s t  ................$ 2,500,000 
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GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1964 ESTIMATES 

UTILITY INSTALLATIONS 

DESCRIPTION : 

It i s  proposed t o  expand the  u t i l i t y  i n s t a l l a t i o n s  t o  inc lude  a n  
a d d i t i o n  t o  the  c e n t r a l  hea t ing  and r e f r i g e r a t i o n  p l a n t ;  t he  i n s t a l l a t i o n  
of 4,000 tons of r e f r i g e r a t i o n ;  t h e  i n s t a l l a t i o n  of a 33,000-pound per 
hour steam genera t ing  b o i l e r  i n  the  new a d d i t i o n ;  t h e  i n s t a l l a t i o n  of s i te-  
c h i l l e d  water  mains; and t h e  i n s t a l l a t i o n  of s i t e  gas mains. The a d d i t i o n  
t o  t he  bu i ld ing  w i l l  house the  proposed steam genera t ing  b o i l e r  and r e -  
f r i g e r a t i o n  equipment. The new steam genera t ing  b o i l e r  w i l l  be  s i m i l a r  
t o  e x i s t i n g  boil.ers and w i l l  be i n s t a l l e d  f o r  p a r a l l e l  opera t ion .  The re- 
f r i g e r a t i o n  equipment w i l l  c o n s i s t  of m u l t i p l e  c h i l l e r  u n i t s  and w i l l  be 
i n s t a l l e d  f o r  p a r a l l e l  ope ra t ion  wi th  the  e x i s t i n g  c h i l l e r  u n i t s ,  

I n  addit.j.on t o  t he  above, i t  is  proposed to  run the  present  33 KV 
power l i n e  underground from the  present  main s u b s t a t i o n  westward t o  t h e  
per imeter  fence,, This  duct  system w i l l  i n  gene ra l  fol low the  rou te  of 
,the present  overhead f eede r s  avoiding f u t u r e  bu i ld ing  si tes and a t  depths 
conforming t o  f u t u r e  grades i n  t h i s  area. Manholes complete wi th  necessary 
racks and puI.:lirig i r o n s  w i l l  be loca t ed  on approximately 400 f o o t  spacings. 
Cables i n  the  proposed duct  system w i l l  be supp l i ed  and i n s t a l l e d  by the  
e l e c t r i c  powc!~: company s e r v i c i n g  the  Center.  

Also in<::luded is  t h e  requirement f o r  an in te rchange  wi th  the  Baltimore- 
Washington Psiirkway which r e s u l t s  from s t u d i e s  wi th  the  Bureau of Publ ic  
]Roads regarding the  improvement of Glenn Dale Road. The s t u d i e s  have l e d  
to the  reconmientiation t h a t  t he  Goddard Center develop i t s  own interchainge 
wi th  the  Baltimore-Washington Parkway off t h e  northwest corner  of t h e  
inain s i t e  which a b u t t s  parkway property.  

Sketches of t h e  work encompassed by t h i s  p r o j e c t  are presented  or). 
the  f o l  lowing two pages. 

,JUSTIFICATION : 

It i s  es t imated  t h a t  cool ing capac i ty  through t h e  f i s c a l  yea r  19614 
bui ld ing  prognun w i l l  r e q u i r e  a 4,000-ton inc rease  a t  the  c e n t r a l  heat ing 
and re f r igerc i t ion  p l an t .  With t h i s  i n c r e a s e  i n  cool ing  c a p a c i t y ,  t he  
t o t a l  p l a n t  capac i ty  w i l l  be 7,200-tons. Using an  85 per  cen t  d i v e r s j  t y  
on the  8,400- ton bui ld ing  demand, t h e  7,200-ton capac i ty  w i l l  be s a t i s -  
f a c t o r y  f o r  tiuthorized p r o j e c t s  as w e l l  as those proposed i n  t h i s  budp,et. 
The c h i l l e d  water  main system must be expanded t o  handle  t h e  increased  
r e f r i g e r a t i o n  capac i ty  and t o  s e r v e  the  new bu i ld ings  proposed i n  this,  
budget. It f ~ s 3  also proposed t o  connect several e x i s t i n g  bu i ld ings  t o  the  
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central chi:lled water system. 
their individual systemsfor air-conditioning. 
realized by pLacing these smaller air-conditioning plants in standby and 
by using the c'entral system. 
available for emergencies and for augmentation of the total system cttpac- 
ity as may loe needed. 

These buildings heretofore have utiliaed 
Increased economy can be 

In standby, the individual plants can be 

Natural gas mains will be extended to serve additional laboratory 
buildings wlhere gas is required for research purposes and to the central 
heating and refrigeration plant where gas will be used as a standby :he1 
supply 

The proposed electrical duct system is required to effectively iise 
and develop existing and future facility sites in the areas traversed by 
the existing overhead primary feeder system. 
installation will also increase the reliability of the Center's main 
feeder system by eliminating the hazards associated with an overhead 
system. 

The proposed underground 

The need for the proposed interchange is largely the result of ithe 
serious crawding of the Greenbelt interchange for the Baltimore-Washington 
Parkway. 
change requires left hand turns for traffic coming onto Glenn Dale Road 
from the south and for traffic entering the parkway from the west and 
headed north. Marginal acceleration and deceleration lanes, due to the 
close proximity of the interchanges, also contributes to the hazard Ln 
this area during the peak traffic periods. 
ramp, an on-ramp, a connecting road in the center, a bridge over the 
parkway, and. access in both directions to and from the Center. 

The location of the new circumferential Capital Beltway inter- 

The project includes an (off- 

COST ESTIMATE : 

A. LAND ACC~I.SITION......................................... --- 
B. SITE DEXELOPMENT AND UTILITY INSTALLATIONS ............... $1,274,000 

Chilled water mains ........................ $254,000 

Electric: power lines........................ 250,000 
Road interchange............................ 750,000 

Gas p i p i . n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e  20 , 000 

C. FACILIIS! CONSTRUCTION AND MODIFICATIONS............,..... 1510 ,000 

Addition to central power plant (6,500 square 
feel: at $25.00 per square foot) ........... 150,000 
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D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS........ $8')0,000 

4,0010 tons of refrigeration at 

One 33,000-pound per hour boiler and 
$200 per ton ............................ $800,000 

auxiliaries....................,........ 90,000 

E. DESIGN AND ENGINEERING SERVICES........................ 125 , ,000 

$2 439,000 Total estimated cost ....... 
A s  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1964 PROGRAM 

JET PROPULSION LABORATORY 

Location plan ............................... 
Addition t o  the space f l i ght  operations 

f a c i l i t y . . . . . . .  ........................... $1,000,000 

Deve 1opm.e'nt engineering building ............ 3,900,000 

Materiel services building .................. 1,633,000 

467,000 U t i l i t y  insta l lat ions . .  ..................... 
T o t a l . . . . . . . . . . . .  .................. $7,000,000 

Page No. 
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JET PROPULSION LABORATORY 

FISCAL YEAR 1964 ESTIMATES 

ADDITION TO TIZE SPACE FLIGHT OPERATIONS FACILITY 

DESCRIPTIOF[ ~ 

The project :  proposes the  c o n s t r u c t i o n  of an a d d i t i o n  t o  the  space 
f l i g h t  ope ra t ions  f a c i l i t y  from which ope ra t ions  a s s o c i a t e d  w i t h  the un- 
manned lunai: and p l a n e t a r y  programs of t h e  NASA are  conducted. The f a c i l i t y ,  
w i th  t h i s  additi.on, w i l l  be capable  of s e r v i c i n g  t h e  space f l ight :  oFerriti.ons 
a s s o c i a t e d  w i t h  the  m u l t i p l e  miss ions  concur ren t ly  planned by t h e  NASA. 

The acldition t o  t h e  f a c i l i t y  w i l l  c o n s i s t  of approximately 7,2CiO square 
f e e t  t o  t h e  w e s t  s i d e  of each of t h e  two f l o o r s  and basement of t he  e x i s t i n g  
f a c i l i t y ,  adding a t o t a l  of approximately 21,600 square  f e e t .  The a d d i t i o n a l  
a r e a  w i l l  t ie used t o  house new ana log  and d i g i t a l  d a t a  process ing  equipment, 
communication systems, and a s p a c e c r a f t  v ideo  process ing  f a c i l i t y .  Opera- 
t i o n a l  space f o r  the  t e c h n i c a l  personnel  r equ i r ed  t o  conduct the  space 
f l i g h t  o p e r a t ~ ~ o n s  w i l l  a l s o  be provided. 

The basenent of t he  a d d i t i o n  w i l l  provide space f o r  t he  mechanical and 
e l e c t r i c a l  systems r equ i r ed  t o  suppor t  t h e  f a c i l i t y  a s  w e l l  as the  clpera- 
t i o n a l  comniunications system and t h e  t e c h n i c a l  r e p a i r  and maintenance labor-  
a t o r i e s  f o r  t he  d a t a  process ing  and s p a c e c r a f t  v ideo  systems housed on 
upper f l o o r s .  The a d d i t i o n a l  a r e a  on the  f i r s t  and second f l o o r s  of t h e  
f a c i l i t y  w i l l  be used t o  provide  f o r  da t a ,  video, and d i s p l a y  system 
requ i red  t o  conduct ex tens ive  space f l i g h t  ope ra t ions .  

Sketches o f  the  proposed a d d i t i o n  are shown on the  following two pages. 

The pr:.mary j u s t i f i c a t i o n  f o r  t h i s  a d d i t i o n  i s  t h e  requirement t o  
conduct space f l i g h t  ope ra t ions  s imul taneous ly  f o r  m u l t i p l e  miss ions .  

The c u r r e n t l y  e s t a b l i s h e d  program of unmanned luna r  and p l a n e t a r y  
exp lo ra t ion  be ing  conducted f o r  t he  NASA by JPL c o n s i s t s  of s e v e r a l  pro- 
j e c t s .  
t h e  Mariner s e r i e s  a t  p l a n e t a r y  and i n t e r p l a n e t a r y  exp lo ra t ion .  The space 
f l i g h t  operatLons a s s o c i a t e d  wi th  t h e s e  p r o j e c t s  are def ined  as t:he opera- 
t i o n s  necessary  t o  ob ta in  and process  s p a c e c r a f t  information and d i s p a t c h  
commands dur ing  f l i g h t  from launch t o  t h e  accomplishment of t he  miss ion ,  

The Ranger and Surveyor p r o j e c t s  are d i r e c t e d  a t  l una r  e x p l c r a t i o n ;  

The c u r r e n t  f l i g h t  schedule  f o r  t h e  Ranger p r o j e c t  r e q u i r e s  the  launch- 
ing  of f i v e  s p a c e c r a f t  du r ing  t h e  ca l enda r  year 1964. The f l i gh t :  schedule 
f o r  the  Surveyor p r o j e c t  r e q u i r e s  two f l i g h t s  dur ing  1964, s i x  dur ing  1965, 
seven d u r i q  1.966, and eight: du r ing  1967. With the  except ion  oE two o r  
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JET PROPULSION LABORATORY 

FISCAL YEAR 1964 ESTIMATES 

ADDITION TO THE SPACE FLIGHT OPERATIONS FACILITY 

t?i 
F I R S T  F L O O R  P L A N  S E C O N D  F L O O R  P L A N  



t h r e e  test € l i g h t s ,  t he  p l a n e t a r y  f l i g h t  schedule is cons t r a ined  by the  a-  
v a i l a b i l i t y  oE t h e  p l a n e t s  
each oppor tuni ty .  Two important d i s t i n g u i s h i n g  and c o n t r a s t i n g  cha rac t e r -  
i s t i c s  of :he luna r  and p l a n e t a r y  miss ions  are shown below. 

Mars and Venus; dua l  launches are planned a t  

Charac te r i : ;  t i c s  Lunar P l a n e t a r y  

Mission 1i.k 3 t o  60 days 5 months t o  3 yea r s  

T r a n s i t  t irne 3 days 5 months t o  2 yea r s  

Gross s c i e n t  i E i c  Lunar photography I n t e r p l a n e t a r y  space 
ob j ec  t i v e s  mea s u r  emen t s 

De ta i l ed  s u r f a c e  P l a n e t  characrerii .st ics 
exp 1 ora  t i  on measured by r a d a r  

The more o r  l e s s  competing n a t u r e  of t h e  lunar  and p l a n e t a r y  p i .o jec ts  
w i th  r e s p e c t  t o  l i f e t i m e ,  t r a n s i t  t i m e ,  and o b j e c t i v e s  are  apparant  from 
t h e  above t ab le .  The f l i g h t  schedules  of these p r o j e c t s  coupled wii:h the  
p r o t r a c t e d  l i f e t i m e s  of t h e  p l a n e t a r y  p r o j e c t s  e s t a b l i s h  c l e a r l y  t h e  re- 
quirement t o  s e r v i c e  more than one miss ion  s imul taneous ly .  The bas:i.c 
f a c i l i t y  possesses  the  c a p a b i l i t y  of s e rv ing  no t  more than two miss:i.ons 
simultaneously,  and then only  marg ina l ly ,  

A secondary requirement f o r  t h e  proposed b u i l d i n g  mission i s  t h e  re- 
quirement e s t a b l i s h e d  p r i m a r i l y  by t h e  luna r  p r o j e c t s  t o  process  splice- 
c r a f t  v ideo  d a t a  i n  rea l  and nonreal t i m e .  

In summary, a f a c i l i t y  capable  of accomplishing the  space f l i g l i t  
ope ra t ions  a s soc ia t ed  wi th  concurren t  l una r  and p l a n e t a r y  p r o j e c t s  does n o t  
c u r r e n t l y  e x i s t .  The a d d i t i o n  t o  the f a c i l i t y  i s  r equ i r ed  p r i m a r i l y  t o  
e s t a b l i s h  t h i s  c a p a b i l i t y ,  Add i t iona l ly ,  t he  modified f a c i l i t y  w i l l  pro- 
v ide  the  space t o  house the  v ideo  process ing  system requ i r ed  by these  
p r o j e c t s .  

COST ESTIMATE: 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS ........... $63,000 

C lea r ing  and grading  ........................ $20,000 
Roads and sidewalks ......................... 2,200 
Landslcaping ................................. 6,500 
T r a n s f o r m r  bank ............................ 30,000 
U t i l i t y  connections ......................... 4,300 
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C. F A C I L I T Y  CONSTRUCTION AND MODIFICATIONS .............. $735,000 

Buildfiiig a d d i t i o n  (21,600 square  f e e t  a t  $34 
per  ,square foo t )  .......................... $735,000 

D, EQUIPMENT:, INSTRUMENTATION, AND SUPPORT SYSTEMS ...... 122,000 

Video process ing  equipment ................. 122,000 

80,000 ...................... E. DESIGN ANI) ENGINEERING SERVICES -I 

T o t a l  es t imated  cost.......................... &,ooo, 000 
-, 
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J E T  PROPULSION LABORATORY 

FISCAL YEAR 1964 ESTIMATES 

DEVELOPMENT ENGINEERING BUILDING 

DE SCRIPT I O N  : 

This  p r o j e c t  proposes the  cons t ruc t ion  of a bu i ld ing  c o n s i s t i n g  of an 
o f f i c e  wing arid a l abora to ry  wing which w i l l  inc lude  a t o t a l  of 96,000 square 
f e e t .  The o f f i c e  wing w i l l  c o n s i s t  of 58,000 square f e e t ,  inc luding  a d i v i -  
s ion  o f f i c e  complex, t en  sec t ion  ch ief  o f f i c e s ,  engineer ing o f f i c e s ,  design 
and d r a f t i n g  rooms, and s ix  conference rooms. The l abora to ry  wing w i l l  con- 
s i s t  of 38,000 square f e e t ,  inc luding  e leven  t echn ica l  l a b o r a t o r i e s ,  a machine 
shop, a stc1c:k room s to rage  a rea ,  and a h igh  bay developmental l abora tory .  In 
the  o f f i c e  wing, u t i l i t y  feeds  w i l l  be loca ted  i n  f l o o r  condui t s  on 5- o r  10- 
f o o t  c e n t e r s  t.o allow f o r  maximum f l e x i b i l i t y .  I n t e r i o r  p a r t i t i o n s  w i l l ,  
wherever pcissible, be of t he  7-fOOt h igh  movable type. By using movable par- 
t i t i o n s ,  fu.t.ure changes can be made without  c r e a t i n g  a i r - cond i t ion ing  and 
l i g h t i n g  problems, c o s t s  of making changes w i l l  be lower, less d is turbance  
w i l l  occur during changes, and changes can be accomplished f a s t e r .  
c e i l i n g  w a l l s  w i l l  be used i n  the  conference room, restrooms, and execut ive  
o f f i c e s  where pr ivacy i s  e s s e n t i a l .  

Floor-to- 

The laboratory wing w i l l  be of r i g i d  frame cons t ruc t ion  and w i l l  have 
two f l o o r s  of l abora to ry  space on e i t h e r  s i d e  of a h igh  bay area i n  the  cen te r .  
The high ba.y a r e a  w i l l  have a hook he igh t  of approximately 35 f e e t  t o  handle 
spacec ra f t ,  components, mock-ups, ground handl ing and tes t  equipment, shrouds, 
and interfa,c:e components a s soc ia t ed  wi th  spacec ra f t  and launch veh ic l e s .  
pyrotechnics ,  temperature c o n t r o l  coa t ings ,  ins t rumenta t ion ,  c i r c u i t r y ,  
e l e c t  ro-mechari i c  s , cab1 ing  , p o t t i n g  , and spec t ro -  photome t r y .  A semi- c l ean  
room, a machine shop, a s tock room, a s to rage  a rea ,  and a small numbler of 
o f f i c e s  w i l l .  be provided. 

The 

Sketches of t he  proposed bu i ld ing  a r e  shown on t h e  fol lowing two pages. 

JUSTIFICATIgg : 

As the urunanned space exp lo ra t ion  program advances from t h e  use of t h e  
Atlas-Agena. launch v e h i c l e  t o  the  Centaur and Saturn veh ic l e s ,  t he  s i z e  and 
complexity of spacec ra f t  i nc reases  accordingly.  Additonal ly ,  through extended 
development of the  smal le r -c lass  spacec ra f t  f o r  a p p l i c a t i o n  t o  s p e c i a l  scien-  
t i f i c  missions,  t he  number of s epa ra t e  spacec ra f t  concurren t ly  under develop- 
ment a l s o  i.ncreases. 
a l ready  s e r i o u s l y  s t r a i n e d  f a c i l i t i e s ,  forced t h e  use of t e n  d i f f e r e n t  bu i ld -  
ings  and twelve t r a i l e r s  on the  JPL premises and one leased  f a c i l i t y  o f f  t he  
JPL premises t o  house the  Engineering Mechanics Divis ion.  It i s  considered 
e s s e n t i a l  f o r  t he  e f f i c i e n t  and e f f e c t i v e  development of f u t u r e  spacec ra f t  t o  
br ing  the  personnel of t h i s  d i v i s i o n  toge the r  i n t o  a s i n g l e  bui ld ing  and t o  
e l imina te  the  use of t ra i lers  and o f f - s i t e  l ea ses .  

Th i s  growth of development engineer ing workload has  
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JET PROPULSION LABORATORY 

FISCAL YEAR I964 ESTIMATES 

DEVELOPMENT ENGINEERING BUILDING 
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A t  p resent ,  t he  Engineering Mechanics Div is ion  t o t a l s  approximately 350 
employees. I n  addi t ion ,  approximately 80 con t r ac to r  r e p r e s e n t a t i v e s  i i s s i s t  
i n  t he  design a n d  a p p l i c a t i o n  of spacec ra f t  components and subsystems on a 
day-to-day b s s i s .  I n  the  i n t e r e s t s  of e f f i c i e n t  communication and coordina- 
t i o n ,  i t  I s  h igh ly  d e s i r a b l e  t o  provide c l o s e l y  i n t e g r a t e d  f a c i l i t i e s  f o r  
con t r ac to r  a s  w e l l  a s  JPL  personnel.  

The present  d e c e n t r a l i z a t i o n  of Engineering Mechanics Divis ion ac: t ivi t ie : ;  
has  separated t ' h e  engineers  from the  developmental l a b o r a t o r i e s  an  sliops in 
which much oE t h e i r  work i s  c a r r i e d  on. This  s epa ra t ion ,  both of personnel 
and a c t i v i t i e s ,  is  a s e r i o u s  handicap t o  e f f i c i e n t  and t e c h n i c a l l y  e f j iec t ive  
work. Moreover, i n  many ins t ances ,  t he  p re sen t  f a c i l i t i e s  a r e  overcrowded 
and a r e  gene.rally inadequate t o  f u l l y  e x p l o i t  t h e  s t a f f  c a p a b i l i t i e s .  

Completion of t h i s  proposed f a c i l i t y  w i l l  e l imina te  the  need €or  the  
twelve t r a i l e r s  now occupied by Engfneering Mechanics Divis ion personnel,  as 
well  as 29,00i3-square f e e t  of leased  o f f - s i t e  space r e s u l t i n g  i n  a monthly 
saving of appro .~ imate ly  $12,000. 

B. SITE DEVICLOI?MENT AND UTILITY INSTALLATIONS. a (:; 66,000 

Clear ing  4and grading. ...................... $10,000 
Roads in:?d sidewalks......a..........o.....o 3,000 
L a n d ~ ~ i n p i ~ ~ g . . . . . ~ . . . . ~ . . . . ~ . . . . . . . . . . . . . . . .  6,000 
Transformer bank. .......................... 40,000 
U t i l i t y  cixiriections. ....................... 7 000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS. o 0 

Building '(96,000 square f e e t  a t  $33.75 per 
square E0C)t). ............................ 3,244,000 

3 ,  ::144,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. 0 a 0 2 55,000 

Machine too1.s. ............................. 
Mate r i a l s  handl ing equipment............... 
Data hi111d:Ling equipment .................... 
Laboratory equipment. ...................... 
Structu:ca:L and dynamic tes t  equipment.. .... 
High- temperature equipment ................. Cryogenic equipment........................ 

Collimated l i g h t  system. ................... 

15,000 
30,000 
50,000 
50,000 
50,000 
20,000 
10 y 000 
30,000 

13 0 DESIGN ANI) ENGINEERING SERVICES.. s --.. 1!;35,OOO 

T o t a l  es t imated cost................ s3,!00,000 
-I 
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JET PROPULSION LABORATORY 

FISCAL YEAR 1964 ESTIMATES 

MATERIEL SERVICES BUILDING 

DESCRIPTION : 

This  projecS provides  f o r  t h e  cons t ruc t ion  of a fou r - s to ry  mate lx ie l  
s e r v i c e s  f a c i l i t y  of approximately 53,000 square f e e t  which w i l l  hou$;e a l l  
of t h e  func t ions  and a c t i v i t i e s  of t he  M a t e r i d s e r v i c e s  Divis ion except  t h e  
convenience of stockrooms which are s t r a t e g i c a l l y  loca ted  i n  o ther  labora tory  
bu i ld ings  f o r  the support  of t he  t e c h n i c a l  d i v i s i o n s .  The bu i ld ing  w i l l  be 
of permanent-t'ype cons t ruc t ion  and p a r t i a l l y  a i r -condi t ioned .  

The f a c i l i t y  w i l l  be u t i l i z e d  as fo l lows:  

--I Mail se rv ice :  
t h e  d i s p a t c h  and d i s t r i b u t i o n  of m a i l  and p a r c e l  pos t ,  
w i t h  c a p a b i l i t i e s  f o r  handl ing c l a s s i f i e d  material;  
an addressograph room t o  house addressing equipment, 
p l a t e  f i l e s ,  and f a c i l i t i e s  t o  prepare  Lab-wide 
mai l ings ;  and an adequate parking area and loading 
zone t o  accommodate m a i l  v e h i c l e s  and s e r v i c e  t rucks .  

There w i l l  be a ful ly-equipped mailroom f o r  

_-- Inventory con t ro l :  
vided f o r  order ing  a l l  material i ssued  by the  s tock-  

Of f i ce  f a c i l i t i e s  w i l l  be pro- 

rooms and f o r  maintaining proper i n v e n t o r i e s  i n  the  
s t or  e s w a r  e hou se . 
--- C e n t r a l  s t o r e s  warehousing: 
provided i n  which i n v e n t o r i e s  of a l l  types  of material 
a r e  maintained f o r  s tocking  t h e  l abora to ry  stockrooms. 

A warehouse area w i l l  be 

S to res :  An o f f i c e  area w i l l  be  provided f o r  superv isory  
and admin i s t r a t ive  personnel  who opera te  t h e  stockrooms. 

--- Receiving and shipping: An area w i l l  be provided f o r  
handl ing a l l  m a t e r i a l  a r r i v i n g  a t  o r  leav ing  t h e  
Laboratory;  marking p l a n t  equipment; assembling sh ip-  
m e n t s ;  and an o f f i c e  f o r  personnel  engaged i n  t h e  pre-  
p a r a t i o n  and f i l i n g  of r equ i r ed  documents and records.  

--- Receiving in spec t ion :  
mit c l a s s i f i e d  and o the r  material t o  be inspec ted  on 
a r r , i v a l  and before  release. 

F a c i l i t i e s  must be provided t o  per -  
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-- Property accounting: 
and admin i s t r a t ive  proper ty  personnel  engaged i n  t h e  
accounting and maintenance of a l l  Government proper ty  
records.  

Space i s  included f o r  superv isory  

Mater ia l  s e r v i c e s  d i v i s i o n  o f f i c e s :  An o f f i c e  w i l l  
be provided t o  house the  d i v i s i o n  admins t ra t ive  
personnel and s t a f f .  

JUST IF ICATIOIg : 

The s teady  growth i n  s i z e  and scope of ope ra t ions  a t  t h e  Laboratory 
has  imposed a cons iderable  inc rease  i n  t h e  demands on the  s e r v i c e  and 
support  func t ions  provided by the  Material Se rv ices  Divis ion.  Center ing 
the  l o c a t i o n  of t he  a c t i v i t i e s  of t h i s  d i v i s i o n  wi th in  a confined a r e a ,  
r e a d i l y  access ib l e  but  away from the  f o c a l  po in t  of t e c h n i c a l  a c t i v i t  t e s ,  
has been a prime goal  of t he  JPL master planning board. 
bu i ld ing  provides  the  s o l u t i o n  t o  these  problems by p a r t i a l l y  conso l ida t ing  
the  a c t i v i t i e s  of t he  d i v i s i o n  and maintaining them near  an o u t e r  per imeter  
of t he  Laboratory. 
vendor t ruck  t r a f f i c  t o  t h e  lower southeas t  area of t h e  Laboratory. 

The proposed 

The proposed l o c a t i o n  w i l l  conf ine  the  ma jo r i ty  oli 

Sketches of t he  proposed bu i ld ing  are shown on the  fol lowing two 
pages . 

The proposed bu i ld ing ,  i n  a d d i t i o n  t o  conso l ida t ing  the  va r ious  
departments of t he  Material Se rv ices  Div is ion ,  w i l l  r e l e a s e  t h e  space 
formerly occupied i n  the  admin i s t r a t ive  s e r v i c e s  bu i ld ing  t o  t h e  Fabr I_-  

c a t i o n  and F a c i l i t i e s  Procurement Sec t ion ,  t h e  Indus t ry  Evalua t ion  
and Assis tance Sec t ion ,  and the  Supply Procurement Div is ion;  t h e  Accounting 
Sec t ion ,  F inanc ia l  Planning Sec t ion ,  and Business Serv ices  Sec t ion ,  oIE 
t he  Financial Management Div is ion;  and the  NASA-WOO Residency o f f i c e s .  
The Procurement Div is ion  and the  NASA-WOO o f f i c e s  are now housed i n  e i g h t  
t ra i lers  and one leased  o f f - s i t e  f a c i l i t y  of  3,100 square f e e t .  Af t e r  
t he  above-mentioned moves, t h e  t r a i l e r s  w i l l  be e l imina ted  and t h e  
o f f - s i t e  f a c i l i t y  w i l l  be re leased .  El imina t ion  of t h e  o f f - s i t e  space 
w i l l  r e s u l t  i n  a savings of approximately $3,000 monthly. 

COST ESTIMATE: 

B O  SITE DEVELOPMENT AND UTILITY INSTALLATIONS.....o.ooo*ooo. $60 ,000 

Clear ing  an,d grading.......................*.. $25,000 
Roads and sidewalks........................... 5,800 
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Landscaping ........................... $1,000 
TransEor.mer bank........,............. 25,000 
U t i l i t y  connections... . . , . . , . . . . . . . . . .  3,200 

C. FACILITY CONSTRUCTION AND MODIFICATIONS. 

Building (53,000 square f e e t  a t  $26.80 
per  square foot).. ................. 1,424,000 

D. EQUIPNEINT, INSTRUMENTATION, AND SUPPORT SYSTEMS. 

E. DESIGN .AND ENGINEERING SERVICES................... 

T o t a l  es t imated  cost.. . . . . . .  

$1 :,,424,000 

-. 149,000 

- $1,,633,000 
-I 
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J E T  PROPULSION LABORATORY 

FISCAL YEAR 1964 ESTIMATES 

UT I L I  TY INS TALLAT IONS 

This  p r o j e c t  proposes t h e  accomplishment of a series of s i t e  develop- 
The scope of t h e  work i s  i d e n t i f i e d  on t h e  ment End u t i l i t y  improvements. 

Je t  Propuls ion Laboratory s i t e  p lan  presented  a t  the  beginning of th:i.s 
sec t ion .  The requi red  i t e m s  are more s p e c i f i c a l l y  descr ibed  as f o l l t w s :  

Road nlooh of t h e  telecommunications bui ld ing:  A s e r v i c e  
road on t he  n o r t h  s i d e  of t he  telecommunications bu i ld ing  
w i l l  be reworked by grading ,  paving, i n s t a l l i n g  s idewalks,  
s t r e e t  l i g h t i n g  and the  necessary  u t i l i t i e s  under t h e  road. 

Bafley br idge:  
b a i l e y  br idge p a r a l l e l  t o  t h e  p re sen t  br idge  ac ross  the  
Arroyo Seco.. 
su rp lus  and the  work w i l l  c o n s i s t  of i n s t a l l i n g  foundat ions 
and pilers, and e r e c t i n g  t h e  bridge. Th i s  br idge  w i l l  be 
used f o r  one-way t r a f f i c  i n  conjunct ion w i t h  t h e  present  
br idge  . 

t he  p r o j e c t  i nc ludes  t h e  i n s t a l l a t i o n  of a 

The br idge  w i l l  be obtained from Government 

Water system: The r e h a b i l i t a t i o n  of t he  present  water 
system-at t h e  Laboratory i s  requi red .  
of i n s t a l l i n g  a new water  tank ad jo in ing  the  p re sen t  tank ,  
reworking the  present  pumping s t a t i o n  and equipment, and 
r e h a b i l i t a t i n g  t h e  i n l e t  l i n e  which c rosses  the  Arroyo Seco 
from t ' h e  Ci ty  of Pasadena main on t h e  east bank. 

The work w i l l  c o n s i s t  

Demolition of bu i ld ings :  
b u i l d i i g  i s  included i n  t h i s  p ro jec t .  

The demol i t ion  of t h i r t e e n  obso le t e  

Park ins  areas: The p r o j e c t  i nc ludes  t h e  necessary  grading and 
paving t o  cons t ruc t  l o t s  n o r t h  of t h e  materiel s e r v i c e s  bu i ld -  
i ng ,  i n  t h e  east area of t h e  Laboratory,  i n  t h e  northwest area 
of t he  Laboratory,  and no r th  of Edison subs t a t ion .  Space w i l l  
be provided f o r  approximately 375 cars. 

Storm dra in :  -L- 

w i l l  be i n s t a l l e d  i n  t h e  canyon a t  t he  east  end of t h e  
Labor a t  o r  y . 

A 36-inch r e in fo rced  concre te  storm d r a i n  

Landscaping: 
t h e  new bu i ld ings  and along roads  i n  accordance wi th  t h e  

Landscaping i s  r equ i r ed  f o r  areas ad jacent  t o  
- 

master landscaping p l an ,  and inc luding  t h e  cen te r  m a l l .  
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---- Center m a l l :  The p r o j e c t  inc ludes  t h e  necessary  grading  
and pirvillg t o  cons t ruc t  a cen te r  pedes t r i an  m a l l  which 
w i l l  e:ctend from Road "B" t o  Road "C" between t h e  f a b r i -  
c a t i o n  shop and the  v e h i c l e  assembly bui ld ing .  

Improvements t o  t h e  sewer system: Changes w i l l  be made 
t o  the  present  sewer system and l i f t  s t a t i o n  t o  accommodate 
t h e  increased  load c rea t ed  by the  new f a c i l i t i e s .  

Erosion (control ;  Earthwork and p l an t ing  w i l l  be placed on 
e x i s t i n g  bare  and s t e e p  s lopes  t o  prevent  e ros ion  and r e s u l t -  
ing danage t o  bu i ld ings  and outdoor equipment. 

--- 

JUST1 F I CATION : --- 
--- Road n o r t h  of telecommunications bui ld ing:  It i s  necessary  
t o  cons t ruc t  t h i s  road as an access  road t o  s e r v i c e  t h e  new 
bu i ld ings  i n  t h i s  area being cons t ruc ted  under t h e  f i s c a l  
year  1963 program. 

-- Bailey br idge:  
road ithis yea r ,  a l a r g e  inc rease  i n  t r a f f i c  from t h e  e a s t  

With the  widening of t h e  e a s t  Arroyo access  
- 

i s  a n t i c i p a t e d  which can be brought d i r e c t l y  i n t o  t h e  
Laboratory. To handle t h i s  t r a f f i c ,  however, i t  i s  manda- 
t o r y  t h a t  two l anes  be provided. The p resen t  Bai ley  Bridge 
i s  only wide enough f o r  one-way t r a f f i c  and can only be 
used €or  emergency egress .  With t h e  a c q u i s i t i o n  of a 
second b r idge ,  and i n  the  event  of an emergency, two lanes  
of cars  could be d ispa tched  from t h e  Laboratory. 

Water system: The present  water  tank was cons t ruc ted  by t h e  
Corps of Engineers i n  1957 when the  Laboratory had a popu- 
l a t i o n  of approximately 2,000. Since t h a t  t i m e  t h e  
popula t ion  has  increased  t o  approximately 3,800. The e x i s t -  
ing tank  i s  inadequate  from a f i - e  prevent ion  s tandpoin t  t o  
t ake  care  of t h e  present  populat ion and t h e  proposed 
cons t ruc t ion  program. The new tank w i l l  be equal  t o  t h e  
present  one i n  capac i ty .  The e x i s t i n g  supply l i n e  from t h e  
C i t y  of Pasadena and pump were a l s o  cons t ruc ted  by t h e  
Corps of Engineers i n  1957 and both t h e  pump and t h e  l i n e  
a r e  inadequate t o  m e e t  t h e  demands of t h e  increased  
popula t ion  and new bui ld ings .  

Demolition of bu i ld ings :  Several obso le t e  bu i ld ings  must 
be denol ished t o  provide bu i ld ing  s i tes  f o r  t h e  f a c i l i t i e s  
--- 
i n  t h i s  budget and t o  conform to - the  long-range master s i t e  
plan.  
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--- Parkinp areas: 
p a r t i a l l y  r e p l a c e  parking areas which have been l o s t  because 
of rew cons t ruc t ion .  

Addi t iona l  parking areas are requ i r ed  t o  

--- Storm d r a i n  - East Area: 
o f f  seasonal  storm waters from t h e  mesa i n  t h e  east  p o r t i o n  
of the  Labor a t  ory . 

This  p r o j e c t  i s  necessary  t o  c a r r y  

Landscaping: There are a number of areas throughout t h e  
Labclra.tory which r e q u i r e  regrading  and i t  i s  necessary  t o  
landscape t h e s e  areas t o  prevent  s o i l  e ros ion .  

--- 

--- Center m a l l :  The master s i t e  and landscape p l ans  provide 
f o r  a p e d e s t r i a n  m a l l  t o  provide access between the  upper 
and lcrwer areas of t h e  Laboratory. 

Improvements t o  t h e  sewer system: The p resen t  sewer system 
was designed i n  1955 by t h e  Corps of Engineers and w a s  based 
on it maximum popula t ion  of approximately 2,500 people. A t  
t he  p re sen t  t i m e ,  t h e r e  a r e  approximately 3,800 people ;It 
t he  labora tory .  It i s  necessary  t o  rework most of t h e  system, 
inc1.uding some of t h e  l i n e s  and most of t h e  l i f t  s t a t i o n s  
t o  prcwide adequate c a p a c i t y  f o r  t h e  p re sen t  and i m e d i i l t e  
f u t u r e  demands. 

Erclaion c o n t r o l :  A t  t h e  p re sen t  t i m e  t h e r e  are numeroJs 
banks which have l e e n  c rea t ed  by previous  c u t s  and f i l l s .  
To prevent f u r t h e r  e r o s i o n  of t h e s e  banks w i t h  r e s u l t i n g  
water damage t o  e x i s t i n g  p rope r ty ,  i t  i s  necessary  t h a t  
prclper c o n t r o l  methods be appl ied .  

--- 

COST EST1:MATE : --- 
--- A. LAND ACQUISITION .................................... 

B. SITE: DEYELOPMENT AND UTILITY INSTALLATIONS........... $4 24,000 

Road n o r t h  of telecommunications building..  $ 14,000 
B a i  1.ey bridge.. ............................ 41,000 
Water system .............................. 130,000 
Demo1j.tion of bu i ld ings . .  .................. 10,000 
Parkirig lo t s . .  ............................. 79,000 

Landscaping.. .............................. 20,000 

Erosion cont ro l . .  .......................... 20,000 

Qtoi-m d r a i n  . East Area ................... 30,000 

Cent:er mall.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,000 
Improvements t o  t h e  sewer system.. ......... 50,000 

CF 4-18 



c-- C. 

D. 

E. DESIGN AND ENGINEERING SERVICES...,.,. ...,........ $ 43,000 

$467,000 

FACILITY CONSTRUCTION AND MODIFICATIONS . . . . . . . , . . 
EQUIPPIE:”J:, INSTRUMENTATION, AND SUPPORT SYSTEMS,. . --- 

-- Total estimated cost ,........,.. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1964 PROGRAM 

LANGLEY RESEARCH CENTER 

Location plan. . . . . .  ......................... 
Addition t o  the  v e h i c l e  antenna t e s t  

faci l , i ty . . . . . . . . . . .  ....................... 
Elec t ron ic  ins t rumenta t ion  labora tory . .  ..... 
Fat igue  research  labora tory . .  ............... 
Hot gas r a d i a t i o n  r e sea rch  f a c i l i t y . . .  ...... 
U t i l i t y  instal la t ions. . . . . . . . . . . . . . . . . . . . . . .  

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

$1,7 58,000 CF 5- 3 

2,850,000 ,(:F 5-7 

1,291,000 CF 5- 11 

2,620,000 CF 5-15 

1,249,000 (:F 5-20 

$9.768.000 
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LANGLEY RESEAZICII CENTFR 

FISCAL YEAK 1064- ESTIYATES 

."LDDITIC)N TO THE VEHICLE ANTEMNA TEST FACILITY 

DESCRIPTION : 

This piro.ject proposes cons t ruc t ion  of an a d d i t i o n  t o  t h e  v e h i c l e  antenna 
t e s t  f a c i l j - t y  approved i n  the  f i s c a l  year 1963 c o n s t r u c t i o n  program and soon 
t o  be placed under cons t ruc t ion .  The a d d i t i o n  w i l l  provide f a c i l i t i e s  f o r  
research and development work on t r a n s m i t t i n g  and r e c e i v i n g  equipment in the 
microwave and mi l l ime te r  wavelength r eg ions ,  r a d i a t i n g  systems f o r  c s e  i n  
h igh ly  ionF::ed flow f i e l d s ,  s i n g l e  element and arrayed spacecraft: antennas t o  
o b t a i n  requ ired ga in  beamwidth c h a r a c t e r i s t i c s ,  feed systems f o r  increased 
e f f i c i e n c y ,  low noise  a m p l i f i c a t i o n  techniques,  and r e l a t e d  t?lect:rorlic 
systems. 

The fac:i:li.t,ies w i l l  include: e l e c t r o - o p t i c s  rooms with c o n t r o l l e d  
ambient racl-lat:icm over t h e  u l t r a v i o l e t  t o  i n f r a r e d  spectrum, and phys ica l  
o p t i c s  i.nst:i:urientation and equipment f o r  t h e  i n v e s t i g a t i o n  of tec:hniques fo r  
the generat::Lon, modulation, and d e t e c t i o n  of  coherent r a d i a t i o n  a t  l i g h t  
f requencies; ,  1-ad.io- frequency sh ie lded  rooms and microwave instrunientat  i o n  f0.r 
development. of spacec ra f t  t ransmission systems with improved e f f i c i e n c i e s ;  
a laboratory equ.ipped with instrumentat ion f o r  accu ra t e  frequency and power 
l e v e l  measurenients; cryogenic f a c i l i t i e s  such as helium l i q u e f i e r s ,  high 
f i e l d  eltct:~*ornag;nets, low-temperature measurement equipment, and o t h e r  
devices f o r  research on low no i se  ampl i f i ca t ion  techniques; and 1-aboratory 
space and i.rist:rumentation f o r  r e sea rch  on advanced d a t a  a c q u i s i t i o n  and 
transmissicm c:on.cepts f o r  spacec ra f t  and ground systems. 

Detai led arrangements o f  t he  a d d i t i o n  a r e  shown i n  t h e  drawing on t h e  
next page. 

JUSTIFICATI CtN : -- 
The v e h i c l e  antenna tes t  f a c i l i t y  i s  u r g e n t l y  needed f o r  t he  develop- 

During t h e  year mental t e s t i n g  of f l i g h t  systems f o r  immediate p r o j e c t s .  
s i n c e  the  fclrnulation of  t he  1963 cons t ruc t ion  program, a s tudy of proposed 
space r e sea rch  missions w a s  made and telecommunication requirements were 
compared with e x i s t i n g  c a p a b i l i t i e s .  This  s tudy revealed t h a t  $3 s i g n i f i c a n t  
expansion of' r e sea rch  programs i s  r equ i r ed  t o  provide t h e  b a s i c  information 
necessary tcl design spacec ra f t  and ground telecommunication systems f o r  t hese  
missions.  
of t he  s t eps  necessary t o  provide t h e  f a c i l i t i e s  needed f o r  expanded r e sea rch  
e f f o r t  i n  t h i s  f i e l d .  

The proposed a d d i t i o n  t o  t h e  v e h i c l e  antenna t e s t  f a c i l i t y  i s  one 

The prcposed f a c i l i t i e s  w i l l  provide equipment and instrumentat ion f o r  
r e sea rch  on techniques f o r  i nc reas ing  the  information capac i ty  and f o r  
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extending t h e  range of telecommunication systems. Because of v a r i a t i o n s  i n  
mission requirements,  spacec ra f t  s i z e ,  and o the r  cons ide ra t ions ,  an improve- 
ment i n  a ,single technique, such as inc reas ing  the  s i z e  of t he  spacec ra f t  
antenna, wL1L not provide t h e  r equ i r ed  telecommunication capabili t jv.  Rather,  
o rde r s  of  inagnitude improvements i n  antenna gain,  t ransmission power, and 
r e c e i v e r  s e n s i t i v i t y  ( e f f e c t i v e  systems temperature) f o r  both spacec ra f t  arid 
ground-based systems are required.  

Resea:rch on high ga in  e r e c t a b l e  antennas f o r  s p a c e c r a f t ,  which has  been 
i n i t i a t e d  a t  t h e  Langley Center ,  w i l l  be expanded when t h e  v e h i c l e  antenna 
t e s t  faci:L i t y  is completed: However, p a r a l l e l  r e sea rch  e f f o r t s  arc r equ i r ed  
on antenna feed systems, t r a n s m i t t e r s ,  and r e c e i v i n g  techniques needed f o r  
u se  with i:he!je antennas.  Addit ional  l abora to ry  space and equipment a r e  
r equ i r ed  f o r  t h i s  work and w i l l  be provided by t h i s  add i t ion .  Work on tech- 
niques f o r  i nc reas ing  t h e  gain,  and t h u s  the  range, of  l a r g e  grouncl antenna 
w i l l  requfiire f a c i l i t i e s  f o r  work on masers, cooled parametr ic  amp13 f i e r s ,  
s i g n a l  a c q u i s i t i o n  and d e t e c t i o n  techniques,  and antenna feed systcms. 
Research on techniques of improving t h e  o v e r - a l l  e f f i c i e n c y  and inc reas ing  
t h e  power output  of spacec ra f t  t ransmission systems r e q u i r e s  a d d i t i o n a l  
microwave equipment, measurement s tandards,  and t e s t  f a c i l i t i e s .  Sltudies 
with coherent r a d i a t i o n  a t  l i g h t  f requencies  have ind ica t ed  t h e  pot e n t i a 1  of 
improving in Eormation c a p a c i t y  and extending t h e  range of  communication 
systems. I n v e s t i g a t i o n s  i n  t h i s  area w i l l  r e q u i r e  c a r e f u l  c o n t r o l  of ambient 
cond i t ions  over a broad frequency spectrum and w i l l  r e q u i r e  t h e  s p e c i a l  
equipment provided by t h i s  p r o j e c t  f o r  t h e  gene ra t ion  and c o n t r o l  of coherent 
r a d i a t i o n  a t  l i g h t  f requencies .  

COST ESTIE&WI: 

A. LAM) ~~(:QrJISITION. - -- ............................................ 
B. SITE DISVISLOPMENT AND UTILITY INSTALLATIONS.. .................. $26,5100 

Util.:ity connections.  .............................. $20,500 
Grac1:ing and paving.. .............................. 6,000 

C. FACILIYY CONSTRUCTION AND MODIFICATIONS...................... 832,000 

Light c o n t r o l  chambers and sh ie lded  rooms......... 180,000 
Laboi:at:ory add i t ions . .  (26,080 square f e e t  a t  

$i!!i.00 pe r  square foo t )  ......................... 652,1000 

D . EQUIPbIJSNT, INSTRUMENTATION, AND SUPPORT SYSTEMS. ........... .I . 822 , 500 

Labo1:at:ory s tandards and c a l i b r a t i o n  equipment.. .. 150,000 
Laboratory t e s t  and shop equipment.. .............. 87,500 

Cryogenic equipment.. ............................. 155,000 
Light: frequency equipment and instrumentat ion. .  ... 250,000 

Te 1sriei:er r ece iv ing  and check-out equipment.. ..... 180,000 
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E .  DESIGN AND ENGINEERING SERVICES.............................. -I $77,000 - 
Total estimated c o s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1,758,000 - - -I -, 
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LANGLEY RE SEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

ELECTRONIC INSTRUMENTATION LABORATORY 

DESCRIPTION: 

This project proposes the construction of an electronic instrumentation 
laboratory t o  provide facilities for research on microelectronics, develop- 
ment of thin fjilm electronic components, and advanced research and develop- 
ment of measurement devices and techniques that are basically vital to pro- 
gress in space technology. 

The fac:i.lity will include laboratories equipped with small thermal 
environmental. t:est chambers and instrumentation for development and testing 
of telemetry components; dust controlled rooms, pressurized chambers, elec- 
tron beam evaporators, high-vacuum deposition systems, and other equipment 
for research. in microelectronics; electro-optics rooms with controlled 
ambient radiation Over the ultraviolet to infrared spectrum, physical optics 
instrumentation, and equipment for the investigation of photoelectric and 
electro-optical. techniques applicable, for example, to hypervelocity flow 
diagnostic irtst.rumentation; equipment for reliability testing of electronic 
equipment; and laboratory standards necessary for the development of high 
accuracy electronics instrumentation. 

General purpose laboratory space will be provided for use in teclhnical 
fields such 2.s the application of information theory to modulation techniques, 
advanced telemetry systems, onboard electronic data processing ttxhnilques, 
and the associated transducers and electronic measurement techniques. 

Detailed arrangements of the faciltiy are shown in the drawing on the 
following page. 

JUSTIFICATION : 

An important objective of current research is to gain detailed knowledge 
of the space environment with a view toward effective utilization by inan. 
The first phase of this research effort is directed at the developmenlt of 
the concepts, designs, equipment, and techniques to accomplish the taek of 
accumulating necessary scientific data. Because important data must l5e 
returned to earth over great distances, electronic techniques must be em- 
ployed to properly condition and convert physical measurements into propor- 
tional electrical quantities for transmission. 

Successful accomplishment of future missions is contingent upon the 
development of techniques and equipment to reduce the weight, space, imd 
power requirements of the electronic equipment to be used. The degree of 
sophistication required in the data gathering and processing portions of 
space probes, coupled with the limited payload capabilities of launch vehicle 
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systems, mak.e improvements in electronic equipment and techniques necessary. 
In addition, the typical long duration of space missions, and the absence 
of onboard repair capability, requires that the reliability of these systems 
and components be materially improved. Two techniques which promise to 
alleviate these problems are the use of microelectronics and thin films. 
Research int:o methods of obtaining fl4ght-qualified components, utilizing 
these techniques which have predetermined characteristics,is urgently needed. 

The development of new techniques of processing the information gathered 
in space for transmission back to earth can also result in appreciable 
savings in space, weight, and power requirements. Adaptive processing tech- 
niques, for example, may be developed which would permit maximum utilization 
of the avail.ab1.e transmission bandwidth during all phases of the space mis- 
sion. Presertl: techniques do not afford sufficient flexibility to t:ransmit 
data with the required accuracy, recognizing that accuracy requirements for 
any particular measurement will vary with the different phases of flight. 

A third area requiring research is the development of advanced nieasure- 
ment techniques. The conquest of space will require the development of new 
measurement instrumentation designed specifically for the totally different 
space environment. The fact that the terms pressure, temperature, and radi- 
ation levels each carries a physically new concept in space requires that 
new techniques be developed in order that these parameters can be measured 
accurate 1 y rind re 1 i ably. 

The requested electronic instrumentation laboratory has been designed 
to signif icrint1.y bolster this important area of space payload instrunlentation 
and measurenient: techniques research. The selection of instrumentatim tech- 
nologies and facilities that should be provided is based on a study cf NASA’s 
future needs in the area of electronic instrumentation. This study clearly 
shows that major advances in this field are required to accomplish NASA’s 
planned mi s :;:ion s . 
COST ESTIMA’J”;: 

--- A. LAND ACC!lrIsITION ............................................ 
B. SITE DEWLOPMENT AND UTI1,ITY INSTALLATIONS.. ................ $312,770 

Grading and paving.. .......................... $50,200 
Outs id (2 riechani ca 1 uti 1 it ie s .................. 55,055 
Outside electrical utilities.................. 207,515 

C. FACILITY CONSTRUCTION ANI) MODIFICATIONS.. ................... 1,618,800 

Laborai:oi:y building. .......................... 1 . 438 . 800 
(First and second floors 56,400 square 

fieel: at $25.00 per square foot = 
<; :1 , 4  10 , 000)  
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(Eart:ial basement 3,600 square f e e t  
at: $8.00 per  square foot  = $28,800) 

Special. environmental controls . .  ............... 180,000 

............. D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. 803,430 

Laboratory standards.. ......................... 190,000 
200,000 

E1ect.r'oni.c test and shop equipment ............. 363,4.30 
E nvir onnien t a 1 t e s t 

Equipnient ins ta l la t ion .  ........................ 50,000 

equi pmen t ................... 

E .  DESIGN ANND ENGINEERING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _, 115,000 

Total estimated c o s t . . . . . . . . . . . . . . . . . . . .  $3,.850,000 
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LANGLEY RE SEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

FATIGUE RESEARCH LABORATORY 

This  p r o j e c t  proposes the  cons t ruc t ion  of a f a t i g u e  r e sea rch  1 abora tory  
t o  house c:qu:ipment u t i l i z i n g  high-capaci ty  hydraul ic  apparatus .  TI e f a c i l i t y  
w i l l  provide a f l o o r  a r e a  of approximately 24,500 square f e e t ,  inc luding  area 
f o r  u t i l i t i e s  equipment, and w i l l  be  divided i n t o  the  fol lowing gerleral a reas :  

--- Hot :; t r i ic ture  t es t  area: Th i s  area w i l l  con ta in  approximately 5,000 
square f e e t  of f l o o r  space wi th  a heavy-duty f l o o r .  The area w i l l  
be pi:cmided wi th  T- s lo t  tie-downs a t  2-foot  spacings t o  support  l a rge  
struc':uiral. components dur ing  tests under c y c l i c  hea t ing  anti loading. 
A 5-ton overhead t r a v e l i n g  c rane  w i l l  be  i n s t a l l e d  f o r  handl ing 
l a r g e  s t r u c t u r a l  components. 

--- General f a t i g u e  tes t  labora tory :  
imately 15,500 square f e e t  of a i r -condi t ioned  space and w i l l  house 
exist.:.nj; f a t i g u e  t e s t  machines and a s soc ia t ed  equipment. Most of the  
area wi1.l have a 20-foot c l e a r  he igh t  w i th  a 7-1/2 ton t r a v e l i n g  
crane t o  f a c i l i t a t e  i n s t a l l a t i o n  of heavy accesso r i e s  and mainten- 
ance of equipment. Spec ia l  c e l l s ,  some of them heav i ly  soundFroofed, 
w i l l  be provided t o  p r o t e c t  personnel from very  high i n t e n s i t y  noise  
assocj.at.ed wi th  high-performance hydrau l i c  t es t  appara tus .  A s igh t -  
con t ro l l ed  room f o r  pho to -e l a s t i c  stress a n a l y s i s  and spec ia l  envi r -  
onmer.t:al c o n t r o l  f o r  t e s t s  i n  simulated space environments w i l l  be 
provided. The spec ia l  c e l l s  w i l l  have ind iv idua l ly  cont ro l  led a i r -  
condi 1:ioning o r  v e n t i l a t i o n  as requi red  f o r  equipment t:o be housed. 
A centxa l  c losed c i r c u l a t i n g  water system wi th  cool ing  tower w i l l  
be provided f o r  cool ing  po r t ions  of t e s t i n g  machines having high-heat 
sources.  

Th i s  area w i l l  conta in  apprcx- 

--- General work space: 
be prcwided f o r  working areas f o r  s c i e n t i f i c  and support ing person- 
n e l  connected wi th  the  f a t i g u e  r e sea rch  labora tory .  

Approximately 4,000 square f e e t  of space w i l l  

The n e w  l abora to ry  w i l l  be  loca t ed  ad jacent  t o  t h e  s t r u c t u r e s  research  
labora tory  and w i l l  u t i l i z e  t h e  10-megawatt power supply loca ted  i n  t h a t  
bu i ld ing  f o r  f a t i g u e  tes t s  a t  e leva ted  temperatures.  

Detailed. arrangements of t h e  f a c i l i t y  are shown i n  the  drawing on the  
fol lowing page. 

JUST I F  1CATJOr;f 

The prevent ion of f a i l u r e  by f a t i g u e  cont inues  t o  be one o f  the  most 
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important c c n s i d e r a t i o n s  i n  t h e  des ign  of a i r c r a f t  and space s t r u c t u r e s .  A l -  
though r e sea rch  on t h e  problems h a s  been conducted f o r  some yea r s ,  f a t i g u e  
design has  not been systematized a s  much a s  i t  must be t o  a s su re  adequate 
s a f e t y  and l i f e  without  c o s t l y  proof tests.  
t h e  i n t r o d u c t i o n  of environmental parameters such as h e a t ,  vacuum, and in- 
tense noise  f i e l d s .  These parameters not  only a f f e c t  t he  phenomenon itself b u t  
r e q u i r e  t h a t  new materials and advanced s t r u c t u r a l  conf igu ra t ions  be developid 
and evaluated.  An expansion of r e s e a r c h  e f f o r t  i s  needed t o  provide urgentl!y 
needed design c r i te r ia  and t o  develop improved s t r u c t u r a l  conf igu ra t ions .  

The s i t u a t i o n  i s  aggravated by 

The conduct of f a t i g u e  r e sea rch  invo lves  a l a r g e  number of t e s t s  i.n a 
v a r i e t y  of f a t i g u e  t e s t i n g  machines. Most of t hese  machines have s t r a i n -  
gaged components which func t ion  most r e l i a b l y  i f  f l u c t u a t i o n s  i n  ambient 
temperatures a r e  minimized. Also, p rograming dev ices  which are useid on many 
of the machines r e q u i r e  good humidity and dus t  c o n t r o l  f o r  maximum re l i . ab i l i t y  
i n  operat ion.  The materials under t es t  a r e  themselves s e n s i t i v e  t o  the en- 
vironment i n  which they are t e s t e d  t o  t h e  e x t e n t  t h a t  tes t  r e s u l t s  can be 
s e r i o u s l y  a f f ec t ed .  

Fatigue r e sea rch  a t  the Langley Center i s  now being conducred i n  a l a r g e  
hangar-type b u i l d i n g  o r i g i n a l l y  constructed f o r  the c a l i b r a t i o n  of a i r c r a f t  
f o r  f l i g h t  t e s t s .  The b u i l d i n g  i s  shared w i t h  o t h e r  groups r e q u i r i n g  frequent 
access  throcgh l a r g e  hangar doors.  The opening and c l o s i n g  of t hese  doors 
cause r a t h e r  l a r g e  changes i n  temperature and humidity a t  i r r e g u l a r  i n t e r v a l s .  
The r e s u l t i n g  e f f e c t  on machine r e l i a b i l i t y  and instrument c a l i b r a t i o n s  has  
hampered p rcg res s  t o  a very s i g n i f i c a n t  ex ten t .  

The prclpclsed f a c i l i t y  w i l l  provide a more n e a r l y  i d e a l  environment i n  
which t o  conduct f a t i g u e  r e s e a r c h  without  t h e  undes i r ab le  i n f l u e n c e s  which 
have been present  i n  the  p a s t .  It w i l l  also provide well-designed spac:e €or  
expansion of t h e  e f f o r t  so t h a t  t e s t s  under simulated environments aod on 
s t r u c t u r a l  specimens can be conducted. 

COST ESTIMATE: -- 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS..............,. $224,000 

S i t e  p repa ra t ion  and r e l o c a t i o n  of 
u t i l i t i e s .  ............................... 

Drives,  walks,  and parking areas. . . . . . . . . . .  
Demo1i.ti.on of temporary b u i l d i n g  ........... 
Prima t-y underground cab l e  and duc t s  ........ 
Secondary u n i t  s u b s t a t i o n . . .  ............... 
Secondary power duct f o r  h e a t e r  load. . . . .  .. 
Commu.nic:at ion connect i ons .  ................. 
Mecha.nic:al u t i l i t y  connections. .  ........... 

$1,700 
14,800 
4,500 
23,000 
79,000 
79,000 
10,000 
12,000 
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$656,000 C. FACIL,I:TY’ CONSTRUCTION AND MODIFICATIONS.. ............... 
Bui1.di.ng (24,500 square f e e t  a t  $20 per 

Special humidity control and air-con- 

Special p i l ings .  .......................... 43,000 
Spe c: i a l  foundations , structural f ixture  s , 

a.iLd sound i n s u l a t i o n . . . . . . . . . . . . . . . . . . . .  43,000 

square foot) ............................. 
d. j. t i. on i n  g ............................... 

$490 . 000 

80,000 

D. EQUIE?EEfl, INSTRUMENTATION, AND SUPPORT SYSTEMS ......... 
C r a s i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 , 000 

I n s , t : r u m e n t a t i o n . . . , , . . . . . . . . . . . . . . . . . . . . . .  171,000 
Lab~iratory equipment. ..................... 
Fatigue research equipment.. .............. 112,000 

10 , 000 

E. DESIG.hl AND ENGINEERING SERVICES. 0 

Total estimated c o s t . . . . . . . . . .  

336,008 
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HOT GAS RADIATION RESEARCH FACILITY 

DE SCRIPT IOlJ : 

This  p.ro,jec:t proposes the  cons t ruc t ion  of a h o t  gas  r a d i a t i o n  I esearch  
f a c i l i t y  c o n s i s t i n g  of a 6-inch-diameter e l e c t r i c a l l y  dr iven  shock tube,  a 
12-inch-diameter e l e c t r i c a l l y  dr iven  expansion tube,  and a 10-milllica-joule 
capac i to r  bank. 

The shock tube d r iven  s e c t i o n  w i l l  c o n s i s t  of 6-inch-diameter E , ta in less  
s t e e l  tube:: t o t a l i n g  45 f e e t  i n  length ,  Two test  s e c t i o n s  w i l l  be constructed, 
one f o r  use between dr iven  tube s e c t i o n s  and one f o r  use a t  the  downstream 
end of t h e  tube. The shock tube d r i v e r  w i l l  be a 2-foot-long s t e e l  pressure 
v e s s e l  capa1)le of withstanding a p res su re  of 45,000 pounds per  square inch. 
The d r i v e r  ,mi dr iven  s e c t i o n s  w i l l  be jo ined  toge ther  by a diaphrag,m s e c t i o n  
and the  e n t i r e  shock tube w i l l  be supported i n  a heavy s t r u c t u r a l  s t e e l  frame. 
Auxi l ia ry  qu:Lpment w i l l  inc lude  a c o l l e c t o r  coupl ing,  c o l l e c t o r  suFport, 
c o l l e c t o r  c:ixb:Les, and concre te  t h r u s t  anchor. The shock tube w i l l  be driven 
by helium,heai:ed e l e c t r i c a l l y  by up t o  5-mi l l ion  j o u l e s  from the  10-mil l ion-  
j o u l e  capac::itor bank. 

The l;!-inch-diameter expansion tube w i l l  c o n s i s t  of an 8-foot- long 
d r i v e r ,  an (3-foot-long s t a i n l e s s - s t e e l  in te rmedia te  chamber, and a 150-foot- 
long s ta in1 .e~: ; - s tee l  a c c e l e r a t i o n  chamber te rmina t ing  i n  a t e s t  sec t ion .  
Auxi l ia ry  equipment w i l l  inc lude  diaphragm sec t ions ,  a c o l l e c t o r  assembly, 
and a concrete  t h r u s t  anchor. The expansion tube w i l l  be d r iven  by helium, 
heated elec:l:ri.cally, u t i l i z i n g  the  f u l l  power of t h e  10 -mi l l i on - jou le  capac- 
i t o r  bank. 

Use of a 10-mi l l ion- joule  capac i to r  bank t o  d r i v e  t h e  two f a c i l i t i e s  
w i l l  r equixe  the  purchase of c a p a c i t o r s  t o t a l i n g  7-1/2-mill ion j o u l e s  t o  add 
t o  an availiib1.e 2-1/2-mil l ion-joule  bank. The a d d i t i o n a l  energy s to rage  
system w i l l  be of the  same type and q u a l i t y  as the  e x i s t i n g  system. The 
necessary c.apacitor racks ,  cab le s ,  and charging equipment w i l l  be purchased. 

The shock: tube and expansion tube w i l l  be housed i n  a masonry s h e l t e r  
approximate1.y 235 f e e t  long, 40 f e e t  wide, and 15 f e e t  high. Light ing ,  ven- 
t i l a t i o n ,  h,c!at:ing, a i r  condi t ion ing ,  and an e l e c t r i c a l  supply system w i l l  be 
provided. The capac i to r  r acks  w i l l  be i n s t a l l e d  ad jacent  t o  t h i s  s h e l t e r .  

Deta i led  arrangements of t h i s  f a c i l i t y  a r e  shown i n  the  driawing on the  
fol lowing page:. 
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JUSTIFICAlLgI: 

For r een t ry  v e h i c l e s  e n t e r i n g  t h e  e a r t h ' s  atmosphere a t  speeds g r e a t e r  
than satel.:lii:e speed, thermal r a d i a t i o n  from t h e  hot  gas  cap m u s t  be consid-  
ered i n  de:;igni.ng the  v e h i c l e  hea t  p r o t e c t i o n  system. Compared t o  convect ive 
hea t ing ,  r i l d i a t ive  hea t ing  is important f o r  Apollo r e e n t i r e s  bu t  n c t  dominant, 
whereas i t :  i s  predominant f o r  e n t r y  from i n t e r p l a n e t a r y  missions.  The na tu re  
of t h i s  dominant r a d i a t i v e  hea t ing  i n  both e a r t h  and p l ane ta ry  atmclspheres 
must be dai:ermi.ned now i n  order  t o  avoid the  f u t u r e  p e n a l t i e s  of c rash  pro- 
grams, ovei:runs i n  development p r o j e c t s ,  and/or excess ive  h e a t  s h i e l d  weight 
w i th  resul.1:ant s a c r i f i c e  i n  payload. 

The problem of computing the  r a d i a n t  h e a t  f l u x  to a r e e n t r y  v e h i c l e  may 
be convenitmtly d iv ided  i n t o  two problem areas:  f i r s t ,  t he  b a s i c  r a d i a t i v e  
p r o p e r t i e s  of the  gas  i n  ques t ion  a t  a given chemical and thermodynamic s t a t e  
(e.g., int:twaity of r a d i a t i o n ,  s p e c t r a l  d i s t r i b u t i o n ,  s e l f - abso rp t ion ) ,  and 
second, tht: d e f i n i t i o n  of t he  flow f i e l d  and r a d i a t i o n  d i s t r i b u t i o n  t o  the  
vehic le .  

I n  r ecen t  years ,  much experimental  r e sea rch  has  been c a r r i e d  a u t  t o  
determine the  b a s i c  r a d i a t i v e  p r o p e r t i e s  of high- tempeature a i r ;  t h e  bulk a €  
t h i s  resetu:ch has  been conducted i n  shock tubes. Data have been obtained f o r  
temperatures  up t o  those t y p i c a l  of Apollo r e e n t r i e s ,  bu t  e x i s t i n g  shock 
tubes  do not  have the  c a p a b i l i t y  of a t t a i n i n g  h igher  temperatures.  

The proposed 6-inch-diameter shock tube, d r iven  by 5-mi l l ion  j o u l e s  from 
the  capaci.l:or bank, w i l l  be capable  of i n v e s t i g a t i n g  both equi l ibr ium and 
nonequilibritun r a d i a t i o n  from a i r  a t  temperatures  c h a r a c t e r i s t i c  of e n t r y  
v e l o c i t i e s ;  much h igher  than Apollo v e l o c i t i e s .  
i nc iden t  shock waves (which d u p l i c a t e  t h e  normal bow shock f o r  t h e  f l i g h t  
veh ic l e )  will.  be c a r r i e d  out  up t o  shock v e l o c i t i e s  of 50,000 Eeet per  second, 
Equilibritmi r a d i a t i o n  behind t h e  r e f l e c t e d  shock can be inves t iga t ed  a t  gas  
cond i t ions  c h a r a c t e r i s t i c  of e n t r i e s  a t  v e l o c i t i e s  i n  excess  O E  60,000 f e e t  
per  second, It should be pointed out  t h a t ,  a l though the  proposed shock tube 
w i l l  be u t i l i z e d  c h i e f l y  f o r  t he  i n v e s t i g a t i o n  of r a d i a t i v e  heat. t r a n s f e r  in 
a i r ,  o the r  u se fu l  r e sea rch  programs, such as r a d i a t i o n  s t u d i e s  i n  p lane tary  
atmospheres, s t u d i e s  of chemical r e a c t i o n  rates, and convect ive hea t -  t r a n s f e r  
r e sea rch  will .  be c a r r i e d  out  i n  t h i s  f a c i l i t y .  

Radia t ion  s t u d i e s  behind 

Wherecis t he  aforementioned experimental  work on b a s i c  r a d i a t i o n  d a t a  
w i l l  be cau*ried out  i n  conjunct ion wi th  t h e o r e t i c a l  s tud ie s ,  experiments must 
c a r r y  t h e  niajior burden of de f in ing  t h e  r a d i a t i v e  h e a t - t r a n s f e r  d i s t r i b u t i o n  
about reen1t:ry v e h i c l e s  because of t he  d i f f i c u l t y  of computing r e a l  gas  flow 
f i e l d s .  The shock tube,  a l though a h ighly  use fu l  t o o l  f o r  bas ic  r a d i a t i o n  
reasearch ,  i o  not  capable  of providing r a d i a t i o n  d i s t r i b u t i o n  d a t a  because 
t h e  flow f i e l d s  a r e  no t  simulated when models a r e  i n s e r t e d  i n  t h e  high- 
temperature ( l o w  Mach number) shock tube flow. 
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The only ground f a c i l i t y  prev ious ly  known t o  be capable  o fdup l l ca t ion  (of 

I n  t h i s  f a c i l i t y ,  s m a l l  models (up t o  aboul: 1/2 inc:h 
f l i g h t  v e l o c i t y  and f ree-s t ream cond i t ions  a t  a l t i t u d e s  of i n t e r e s t  i s  the  
b a l l i s t i c  shock tunnel .  
i n  diameter) a r e  f i r e d  i n t o  the  flow generated by a convent ional  shock tunnel, ,  
The small model s i z e  p r o h i b i t s  t he  use  of onboard ins t ruments  and thus  
measurements must be made by sensors  f ixed  i n  the  tunnel  w a l l s .  
t e s t i n g  times are extremely s h o r t  (about 1 microsecond) and d i s t r i b u t i o n  of 
t he  r a d i a t i o n  energy f l u x  t o v a r i o u s  reg ions  of t h e  model cannot: be  ob ta ined ,  
Fur ther ,  models i n  b a l l i s t i c  shock tunne l s  a r e  normally symmetrical models 
r e s t r i c t e d  t o  f l i g h t  a t  ze ro  angle  of a t t a c k ;  t e s t s  of l i f t i n g  conf igu ra t ions  
a r e  extremely d i f f i c u l t  t o  c a r r y  out. 

As a result : ,  

Consequently, i t  i s  c l e a r  t h a t  e x i s t i n g  f a c i l i t i e s  w i l l  no t  y i e l d  suff:i.- 
c i e n t  flow f i e l d  and r a d i a t i o n  h e a t - t r a n s f e r  d i s t r i b u t i o n  d a t a  f o r  t he  e f f i -  
c i e n t  design of h e a t  p r o t e c t i o n  systems f o r  lunar  and i n t e r p l a n e t a r y  r e e n t r y  
vehic les .  

The proposed 12-inch-diameter expansion tube w i l l  be capable  oE pro- 
v id ing  a s'hort du ra t ion  ( t e n s  of microseconds) flow of a i r  a t  f u l l - s c a l e  
ve loc i tLes  over 45,000 f e e t  per  second wi th  complete d u p l i c a t i o n  of t he  f ree-  
stream p rope r t i e s .  Fixed models of up t o  about 4 inches  i n  diameter w i l l  bel 
t e s t e d  w i t ' h  onboard ins t rumenta t ion  i n s t a l l e d  t o  measure the  s p a t i a  L distri-b 
but ion  of r a d i a t i o n  energy f l u x  t o  t h e  v e h i c l e  surface.  I n  add i t ion ,  high- 
speed motion p i c t u r e s ,  shadawgraphs, and spec t rographic  d a t a  w i  11 be obtaintrd 
from equipment mounted o u t s i d e  t h e  tunnel  i n  a convent ional  manner. 
of model s i z e s  w i l l  be used, making poss ib l e  the  i s o l a t i o n  of both c5quilibr:ium 
and nonequilibrium r a d i a t i o n  over a range of a l t i t u d e .  
w i l l  be f ixed  t o  t h e  expansion tube ,  asymmetric shapes a t  a r b i t r a r y  ang le s  of 
a t t a c k  w i l l  be u t i l i z e d  t o  make a v a i l a b l e  d a t a  on l i f t i n g  conf igu ra t ions  not 
otherwise obta inable  except  i n  expensive l a rge - sca l e  f l i g h t  t e s t s .  

A range 

Because the  models 

It has  been demonstrated by previous shock tube work t h a t  t he  use of a 
high-energ:y capac i to r  d i scharge  i n t o  t h e  shock tube d r i v e r  y i e l d s  performance 
f a r  exceeding t h a t  ob ta inab le  by any o the r  practical  d r i v e  methods. To obti3iII 
t he  performance and t e s t i n g  time des i r ed  of t h e  proposed expansion tube,  a 
capac i to r  bank of 10-mil l ion j o u l e s  of energy s to rage  i s  requi red  of which 
2-1/2-mill ion joules a r e  a v a i l a b l e  from c a p a c i t o r s  a l r eady  purchased. 

The hot  i3as r a d i a t i o n  r e sea rch  f a c i l i t y ,  c o n s i s t i n g  of the  6 - i n c h - d i e  
eter shock tube t he  12-inch-diameter expansion tube,  and the  10-mil l ion-  
j o u l e  capacLtor bank w i l l  c o n t r i b u t e  major i n p u t s  t o  des igne r s  of r e e n t r y  
v e h i c l e  h e a t  p ro t ec t ion  systems. 
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COST ESTIMATE: 

B. S I T E  DEVELOPMENT AND U T I L I T Y  INSTALLATIONS. .............. $1 ’, 567,000 

E l e c t r i c a l  u t i l i t y  connections.. ............. $98,OCIO 
S i t e  prepara t ion ,  roads,  and mechanical 

u t i l i t y  connections........................ 140,7CIO 
Capaci tor  banks, cab le ,  and controls......... 1,328,300 

C. FACIILITY CONSTRUCTION AND M O D I F I C A T I O N S . . . . . . . . . . . . . . . . . .  847,000 

Enclosure f o r  shock tube (9,400 square 

Tul)?s, t e s t  s ec t ions ,  d r i v e s ,  and 
f e e t  a t  $14.36 per  square foot)............ 

:%Jp:ports.. ................................. 
135,000 

654,200 
Handling equipment.. ......................... 50,000 
Encxgy s to rage  sun shade.. ................... 7,800 

D. E~UII’I4EXT, INSTRUMENTATION, AND SUPPORT SYSTEMS.. ......... 80,000 
a, 

Genc?ri~l. inst rumentat ion. .  .................... 80,009 

E. DESICI? AND ENGINEERINC SERVICES. ......................... - 126,000 - 
Tota l  es t imated cost..................... &,620,000 
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LANGLEY RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

UTILITY INSTAT.,LATIONS 

DESCRIPTIOP! :: 

This  proJec.t covers  t h e  extension of u t i l i t i e s  a t  t h e  Langley R.esearch 
Center t o  support  e x i s t i n g  f a c i l i t i e s ,  f a c i l i t i e s  under cons t ruc t ion ,  and 
f u t u r e  facj.:lil:i.es t o  be constructed.  The scope of t h e  p r o j e c t  includes:  

---- Road cons t ruc t ion :  
cons t ruc t ion  of approximately 3,500 f e e t  of 30-foot wide paved 
road i.ncl.uding a l l  necessary ground p repa ra t ion  such as c l e a r i n g ,  
grubbing, excavat ion,  f i l l ,  grading,  and seeding. The proposed 
cons t ruc t ion  w i l l  extend Ames Road from t h e  morale a c t i v i t i e s  bui ld-  
ing t o  t h e  Unitary Plan wind tunnel  and from t h e  Unitary Plan wind 
tunnel t o  the  high-speed hydrodynamics o f f  i c e  and shops. 

The extension of Ames Road c o n s i s t i n g  of ttle 

--- U t i l i t i e s  tunnel  extension:  The c o n s t r u c t i o n  of approximately 
3,800 l i n e a r  f e e t  of tunnel  extending the e x i s t i n g  walk-through 
tunnel from t h e  West Area h e a t i n g  p l a n t  t o  the  area i n  which new 
f a c i l i t i e s  a r e  being located.  The proposed tunnel  extension w i l l  
be approximately 7 f e e t  wide by 7 f e e t  high and w i l l  provide c e n t r a l  
u t i l i t y  s e r v i c e s  t o  e x i s t i n g  and f u t u r e  f a c i l i t i e s  i n  t h e  gene ra l  
a r e a  cf t h e  Unitary Plan wind tunnel .  

The l o c a t i o n  of t h e  proposed road and u t i l i t i e s  tunne l  i s  shown i n  t h e  
drawing on the following page. 

JUSTIFICATICfi: 

The more e f f e c t i v e  u t i l i z a t i o n  of t h e  newly developed po r t ion  of t h e  
Langley Research Center West Area r e q u i r e s  t h e  extension of e s s e n t i a l  u t i l i t y  
s e r v i c e s  t o  t h a t  a r e a  where f a c i l i t i e s  have j u s t  been completed, whe;re f a c i l -  
i t i e s  a r e  ncw under cons t ruc t ion ,  and where f u t u r e  f a c i l i t i e s  w i l l  be b u i l t .  
The fol lowing f a c t o r s  j u s t i f y  each po r t ion  of t he  s u b j e c t  p r o j e c t :  

Road c c s t r u c t i o n :  
t e s t  a r e a ,  t o  t h e  landing loads  t r a c k  and t o  t h e  luna r  landing 
r e sea rch  f a c i l i t y  now being cons t ruc t ed  is  a temporary unsrirfacied 
road. This  temporary road becomes almost impassible  during ex- 
tended inclement weather. I n  a d d i t i o n ,  i t  w i l l  be unable e f f e c -  
t i v e l y  t o  c a r r y  t h e  a n t i c i p a t e d  t r a f f i c  load t o  t h e  e x i s t i n g  fa ( - i l -  
i t i e s ,  t o  t he  f a c i l i t i e s  being cons t ruc t ed ,  and t o  t h e  new f a c i l i t i e s  
authorized f o r  cons t ruc t ion  i n  t h e  f i s c a l  year  1963 cons t ruc t ion  
program. 
t o  these  new f a c i l i t i e s .  

The p r i n c i p a l  access t o  t h e  hypersonic physics  

The proposed new paving w i l l  extend t h e  e x i s t i n g  road system 
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--- U t i l i t i e s  tunnel  extension:  The underground u t i l i t y  tunnel  sy!;tem 
p r o t e c t s  t he  u t i l i t y  service l i n e s  fromthe weather and from ground 
water  p r o t e c t i o n  which i s  n o t  poss ib l e  w i t h  overhead l i n e s  o r  w i t h  
buried 1 ines. With an underground tunnel  , maintenance i s  requxred 
less oEten, and when i t  is necessary i t  can be c a r r i e d  on without  
excavat ion,  pole  climbing, o r  regard t o  weather condi t ions.  The 
extension of t h e  tunne l  system w i l l  permit coordinat ing common u t i l -  
i t i e s  l>etween the  f a c i l i t i e s  i n  t h e  newly developed area, and hetween 
the  f a c i ’ l i t i e s  i n  t h a t  area and the  e s t a b l i s h e d  West Area f a c i l . i t i e s .  

COST ESTIMKE : 

B. SITE DE’JELOPMENT AND UTILITY INSTALLATIONS.. .............. $1,178,000 

Road cons t ruc t ion  (approximately 3,500 f e e t  
of pavement, 30 f e e t  wide) ................ $325,000 

S t r e e t  :lighting. ............................ 24,000 

underground). ............................. 564,000 
High-pressure steam and water  piping.. ...... 241,000 
E1ect:iric:al. i n s t a l l a t i o n s . .  .................. 24 , 000 

Concrete tunnel  (3 ,800 f e e t ;  7 by 7 f e e t ;  

C. FACILI’lT! CONSTRUCTION AND MODIFICATIONS. .................. --- 
D. EQUIPMEXT, INSTRUMENTATION, AND SUPPORT SYSTEMS. .......... --- 
E. DESIGN ANI) ENGINEERING SERVICES........................... -. 71, OOC! 

T o t a l  es t imated cost................. &249,00C! 
-. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES . 1964 PROGRAM 

LAUNCH OPERATIONS CENTER 

Location p l an  ............................... 
Advanced Sat:urn launch complex N o  . 39 ....... $217.219. 000 

....... Advanced !;at:urn support ing f a c i l i t i e s  9.309. 000 

Barge lock and channel ...................... 1 . 000 . 000 

.................................... Care te r i a  899 . 000 

C a l i b r a t i o n s  and s t anda rds  l abora to ry  ....... 2 . 867 . 000 

Cen t ra l  instrumentat ion f a c i l i t y  ............ 3 1. 508 . 000 

Deep space network launch s t a t i o n  ........... 4. 000 . 000 

Launch eqLirmcnt shop ....................... 1.517. 000 

Manned spacec ra f t  f a c i l i t i e s  ................ 6.512. 000 

Modif icat ions t o  Saturn launch complex No . 34 1. 3 10 . 000 

Modif icat ions t o  Saturn launch complex No . 37 3 . 435 . 000 

Opt i ca l  and e l e c t r o n i c  component s e r v i c i n g  .................................. f a c i l i t y  855. 000 

Range engineer ing and admin i s t r a t ion  bu i ld ing  605. 000 

Range instrumentat ion s i t e s  ................. 4.823. 000 

Unmanned s a t e l l i t e  ope ra t ions  f a c i l i t y  ...... 1 . 680. 000 

U t i l i t y  i : n s t a l l a t i o n s  . New Area ............ 23.755. 000 

Vehicle maintenance and s e r v i c e  f a c i l i t i e s  .. 1.561. 000 

'r3t a l .  ............................. $312.855. 000 

Psige No  . 
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

LOCATION PLAN 
(NEW AREA) - FACILITIES AUTHORIZED AND UNDER CONSTRUCTION 

@ ADVANCED SATURN /NOVA SUPI'OR'TING FACILITIES 
I. CENTRAL TELEMETRY FACILJTY' 
2. PlRT FACILITY. 
3. SURFACE SURVEILLANCE RADAfi FACILITIES 

I. CANAL DREDGING 
2. PRIMARY AND ACCESS ROADS A M )  BRIDGES 
3. POWER TRANSMISSION 
4. WATER MAINS 
5. SECURITY FACILITIES 

APOLLO STATIC TEST FACILITY 
-PROPOSED 1964 PROJECTS 

@ UTILITIES INSTALLATIONS -NEW ARIEA 

@ UTILITY INSTALLATIONS - NEW PiRE:d\ 

C ADVANCED SATURN LAUNCH COMF'L.EX 39. 
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LOCATION PLAN 
MERRITT ISLAND INDUSTRIAL AREA 

I I  
I 3.300' I I 1,550' 1,550' 

/ I  

I ' I  I I 
I1111 I 

-7 r------ 

I RANQL 
1 ~ s m n i  1 

i 
! 

m W 

0 
I- - 
W 

I- (0 

3 

#AI* ~ I T T  n ~ u o  I*UIRIAL AREA ' I  I I 

L 

-.-.m .e=* --- - 
1 

-. -.?".%.,. 
M V N U S D  S A W N  I N O V A  WPPORTIMO FACILITIES 

MDrng* To L " C U  OCRATIONS CENTER REAWWTEIS 

L rmrm TO CENTRAL auppLv 

a ~ m l ~  TO UT YIIYTENANCL FACILITY 

C TO W M L W O U I L  fACILITY 

E. SECURITV K A M L ' D T E R S  
2 UTILITY INSTALLATIONS -NEW AREA 

A ii%lTluN l o  ROAD AND UTILITY 
3 MANNED SPACECRAFT FACILITIES 

A ADOITON TO OPERATIONS ~ CHECKOUT _ _  
r O!?D*SCE FIELD ---- I C I I  LABORATORY 

BUILDING 
6. PSOITION TO FLUID TEST COMPLEX 

4 CENTRAL INSTRUMENTATION FACILIT': 
5 LAUNCH EOUIPMENT SHOP 
6 VEHICLE MAINTENACE FACILITY 
2 RANGE ENGINNEERING 
8 VEHICLE SERVICE FACILITY 
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LAUNCH OPERATIONS CENTER 
FISCAL YEAR 1964 ESTIMATES 

LOCATION PLAN 

CCMTA 

BANANA RIVER 

ATLANTIC OCEAN 

FACILITIES AUTHORIZED AND LIN[)ER CONSTRUCTION 

A MODIFICATIONS TO LAUNCH COMPLEX 37 
B MODIFICATIONS TO LAUNCH COMPLEX 34 
C MODIFICATIONS TO LAUNCH COMPLEX 19 
D MODIFICATIONS TO LAUNCH COMPLEX 12 
E LAUNCH COMPLEX 368 
F MODIFICATIONS TO MAB "AF" 
G EXPLOSJVE SAFE ASSEMt3LY FACILITY FOR 

I MODIFICATIONS AND ADDlllOlNS TO L.C 37 
2 MODIFICATIONS AND ADDITIOIUS TO L.C 34 
3 BARGE LOCK AND CHANNEL 

UNMANNED SPACECRAFT 
PROPOSED 1964 PROJECTS 

SITE OFWORI i TAMPA 0 

---=I -a!---- 
0 5 IO 

S(:P.LE 1000 FEET 

rn 
I 
w 



p3 (0 

CF 6-4  
c-. 4 r e  9 ,  -' ., )- 

I 

0 

- c o o  400 400 200 c 

SCALE -FEET 

LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 



LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

ADVANCED SATURN LAUNCH COMPLEX NO. 39 

DESCRIPTION - : 
This p ro jec t  provides the  t h i r d  increment of funds f o r  the design and 

cons t ruc t ion  of f a c i l i t i e s  requi red  f o r  t h e  assembly, checkout, and launch 
of the  Advi~1lc~~d Saturn veh ic l e  and o t h e r  advanced veh ic l e  conf igurat.ions. The 
funds reque,sted he re in  w i l l  cover approximately 50 percent of the  ez:timated 
t o t a l  compllex cost. The f i s c a l  year  1963 program funded approximately 40 per- 
cent  of the  t o t a l  complex c o s t  and provided f o r  t he  design and cons t ruc t ion  
of four  high bays and the  assoc ia ted  low bays of the  v e r t i c a l  assemhly builcl- 
ing,  one launch pad, the  crawler roadway system from the  assembly bti i lding 
t o  the  launch pad, two crawler  t r anspor t e r s ,  t w o  launcher-umbilical  towers 
and the  prscui:ement of steel f o r  a t h i r d ,  t h r e e  terminal r epea te r  t iui ldings,  
and a po r t ion  of the  si te prepara t ion ,  roads wi th in  the  complex, ancl assoc ia ted  
u t i l i t y  coruiections. The f i s c a l  year  1963 funds a l s o  provided f o r  the  s tudy,  
design, and i n i t i a l  procurement of checkout and con t ro l  equipment, flame 
d e f l e c t o r s ,  f i r i n g  accessor ies ,  instrumentat ion and connecting cabl ing ,  
general  support  equipment and the  design of t he  ordnance arming tower. Addi- 
t i o n a l  funds w i l l  be required i n  subsequent f i s c a l  years  t o  complete the  
p ro jec t  and! mciintain i t s  opera t iona l  readiness  t o  se rv i ce  f u t u r e  launch 
veh ic l e  pralgrcuns. The p r i n c i p l e  elements of t he  complex a r e  shown i n  the  
loca t ion  plans and sketches on the  following t en  pages. The scope of work 
encompassed by the  f i s c a l  year  1964 p r o j e c t  inc ludes  the  following i tems: 

--- S i t e  development and u t i l i t y  i n s t a l l a t i o n s :  This  work w i l l  
c o n s i s t  of s i te  prepara t ion  f o r  one add i t iona l  launch pad 
and advanced s i t e  prepara t ion  f o r  a t h i r d  pad, f i n a l  grading, 
and i n s t a l l a t i o n  of u t i l i t y  l i n e s  and connections throughout 
t he  area.  The p ro jec t  a l s o  inc ludes  hydraul ic  f i l l  and o the r  
s i t e  prepara t ion  f o r  the  barge terminal  f a c i l i t i e s  i n  the  
assembly bui ld ing  a rea ,  and the  i n s t a l l a t i o n  of cable  race- 
ways. The ma te r i a l s  unloading area, funded i n  the  f i s c a l  
year 1963, w i l l  be adapted t o  provide fender  p i l i n g ,  wharf, 
s torage ,  and veh ic l e  handling f a c i l i t i e s  f o r  terminal  un- 
loading. Roadways t o  out ly ing  s i tes  on the  pad and t o  var ious  
f a c i l i t i e s  located i n  the  intermediate  a rea  between the  pads 
and the  v e r t i c a l  assembly bui ld ing  w i l l  be sur faced  with 
aspihaltic concrete  f o r  heavy-duty operat ions.  

--- Ver t i ca l  assembly bui lding:  
i n  .the f i s c a l  year  1963. Funds are now requested t o  provide 

The bas i c  s t r u c t u r e  w a s  funded 

f o r  pa r t i t i on ing ,  f l oo r ing ,  l i g h t i n g  and equipping the 
fol.Le3wing areas wi th in  the  v e r t i c a l  assembly bui ld ing  and 
includes the  necessary s t r u c t u r a l  f e a t u r e s  r e l a t e d  the re to :  

611617 0 - 6: - 1.5 AF 6-5 
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- F l i g h t  crew quar te rs :  Four f l i g h t  crews w i l l  be 
involved i n  the  complex checkout process. Quarters  
t o t a l i n g  approximately 3,000 square f e e t  w i l l  be 
required.  The qua r t e r s  w i l l  be a i r -condi t ioned,  
soundproofed, and conta in  s leeping  areas, lava tory  
f a c i l i t i e s ,  lounge area ,  s u i t  s torage  area, exerc ise  
room, b r i e f i n g  room, k i tchen ,  examination room, 
end shower room. 

Spacecraf t  support personnel quar te rs :  These 
qua r t e r s ,  comprising approximately 4,000 square 
f e e t  , will conta in  air -condi t ioned s leeping a reas ,  
1,avatory f a c i l i t i e s ,  and a lounge a rea  f o r  space- 
c:ra.ft support  personnel. 

lledlical dispensary a rea :  A 4,000 square foot  a r ea  
wiI.1 provide for normal i n d u s t r i a l  medical ca re ,  
for emergency medical treatment of f l i g h t  cr'ew 
personnel ,and f o r  emergency treatment of launch s i t e  
personnel i n  the event of a d i s a s t e r  on the  pad,, 
The dispensary w i l l  be i n  the  v e r t i c a l  assenibly 
bui ld ing  a t  ground l e v e l  and w i l l  conta in  a ward area, two 
;urgical  rooms, an equipment s torage  a r e a ,  and a 
rnedical s u p p l y  area.  

.- Launch con t ro l  cen te r :  
f e e t  of f l o o r  area i n  the  v e r t i c a l  assembly bui ld ing  
.w.i 'Ll  be o u t f i t t e d  t o  rece ive  a l l  veh ic l e  checkout 
and launch equipment f o r  pre-launch and launch 
operat ions.  Display and monitoring equipment, 
cont ro l  equipment, and computer systems f o r  auto- 
mated and manual veh ic l e  systems tests w i l l  be 
i n s t a l l e d  i n  t h i s  area.  

Approximately 90,000 square 

Spacecraf t  opera t ions  con t ro l  room: 
room w i l l  be located i n  the  immediate v i c i n i t y  of  the 

A 20 -by 30-fc)ot 

launch cont ro lcenter .  This area w i l l  provide con t ro l  
f o r  spacecraf t  opera t ions  and f o r  d i sp l ay  and monitor- 
ing of spacecraf t  systems during p r e - f l i g h t  prepara- 
t i o n s  and launch. 

Engineering shop and s torage :  This  area, t o t a I i n g  
approximately 400,000 square f e e t ,  w i l l  conta in  
engineering space,  shop, and s torage  space f o r  
NASA and con t r ac to r  personnel working on upper s tage  
pre par  a t ion  . 
Instrumentat ion f a c i l i t i e s :  
71.,700 square f e e t  of f l o o r  space w i l l  be required 

A t o t a l  of approximately 
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f o r  instrumentat ion f a c i l i t i e s .  Approximately 
3,000 square f e e t  w i l l  be s i t u a t e d  i n  the  low 
bay area of t he  v e r t i c a l  assembly bui lding,  
9,400 square f e e t  i n  the  high bay area, 9,050 
square f e e t  i n  the  launch c o n t r o l  center, and 
50,250 square f e e t  i n  t h e  area immediately adja- 
cent  t o  the  launch c o n t r o l  cen ter .  

- Cafe ter ia :  This area w i l l  c o n s i s t  of approxi- 
msitely 7,000 square f e e t  of  floor space i n  the  
low bay area. Hot m e a l s  w i l l  be t ruck  t r ans -  
ported t o  the  c a f e t e r i a  and then dispensed to  
workers i n  the  v e r t i c a l  assembly bui ld ing  and 
launch complex areas. It i s  est imated t h a t  
2,000 persons w i l l  be employed i n  the  launch 
complex No. 39 area during normal operat ions.  

--- Launch pad: Funding i s  requested f o r  t h e  cons t ruc t ion  o f  
one complete launch pad. These add i t iona l  f a c i l i t i e s  are 
idenlt:ic:al t o  pad No. 1 which w a s  funded i n  the  f i s c a l  year 
1963, program. 

--- Crawler t r a n s f e r  system: 
crawl.er roadway i s  required t o  the  two add i t iona l  pads. 
This; extension w i l l  connect with the  approximately th ree  
m i l e : ;  of roadway t o  pad No. 1 funded i n  the  1963 program. 

Approximately 5 m i l e s  of the  

-- Armirctower:  - 
The f i r s t  i s  t h a t  of providing access required f o r  the  i n s t a l l a -  
t i o n  of major ordnance and equipment on the  assembled launch 
vehic:ls. The second i s  the  provis ion  of access t o  the  assembled 
veh ic l e  f o r  s e rv i ce  as may be necessary while the  veh ic l e  i s  
on the  pad. The tower w i l l  be a rigid-frame steel s t r u c t u r e  
approximately 415 f e e t  high, 150 f e e t  by 125 f e e t  a t  the  base,  
and 80 f e e t  square a t  t h e  top ,  and weighing approximately 
7,300,000 pounds. 
derr.1-ck, capable of l i f t i n g  approximately 75 tons,  an e l e v a t o r  
syst:em,, enclosed work platforms,  and the  necessary equipment 
f o r  performing i t s  funct ions.  The t D w e r  w i l l  be mobile and 
will.  be! moved by the  crawler  t r a n s p o r t e r  from i t s  parked 
posi.tion to  serve the  launch veh ic l e s  on the  pads. 

The arming tower has  two basic funct ions.  

It w i l l  be equipped with a s t i f f - l e g  

--- 0rdnanc:e f a c i l i t i e s :  
storitgt! areas f o r  r e t ro - rocke t s ,  u l l a g e  rocke ts ,  separa t ion  

These f a c i l i t i e s  w i l l  provide two 

devices;, emergency escape rocke ts ,  and an a rea  t o  s t o r e  and 
t e s t  the e lec t ro-explos ive  devices  t h a t  w i l l  i n i t i a t e  or  
detonat:e ordnance items. These f a c i l i t i e s  w i l l  be of approved 
design and c o n s i s t  of v e r t i c a l  w a l l ,  overburdurdened, r e i n -  
forc.ed concrete  and block s t r u c t u r e s  containing approximately 
10,000 square f e e t  of environmentally-controlled space. 
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Operations support  bui ldings:  A pre fab r i ca t ed  type bui ld-  
ing,  one s to ry ,  of approximately 20,000 square f e e t ,  w i l l  
be provided a t  each of t he  t h r e e  pads. The bui ld ings  w i l l  
provide engineering space, launch opera t ion  support  s e rv i ces  
space, and f a c i l i t i e s  f o r  mechanical, s t r u c t u r a l  and pro- 
pulsion. a c t i v i t i e s .  They w i l l  a l s o  provide space f o r  the  
s torage of spare  p a r t s  assoc ia ted  with pad operat ions.  

--- Instrumentat ion f a c i l i t y :  
s t o r y  bui ld ing ,  4,000 square f e e t  i n  area, constructed of 
re inforced  concrete  and concre te  block,  and environmentally 
cont ro l led .  It w i l l  be located i n  the  v i c i n i t y  of the  
v e r t i c a l  assembly bui ld ing  and w i l l  serve t o  house addi- 
t i o n a l  instrumentat ion a l l i e d  with equipment i n  t h e  assembly 
builcdng but which must be remotely located t o  e l imina te  
r ad io  frequency in te r fe rence .  

This  s t r u c t u r e  w i l l  be a one- 

--- Data  l i n k  terminal  and r epea te r  bui ldings:  This  system w i l l  
be cclmprised of  a t o t a l  of  twelve bui ld ings ,  housing equip- 
ment tcr terminate and amplify c losed -c i r cu i t  TV, intercom, 
and da ta  cabling. Three of these  bui ld ings  are being constructed 
w i t h  f i s c a l  year 1963 funds. Of the  remaining nine bui ld ings  
requested i n  t h i s  budget, one w i l l  be a terminal  bu i ld ing  
located a t  t he  t r a n s f e r  system i n t e r s e c t i o n  and e igh t  w i l l  
be repea ter  bu i ld ings  located a t  r egu la r  i n t e r v a l s  between 
the  i n t e r s e c t i o n  and the  new pads. The terminal  bu i ld ing  
w i l l  contain approximately 400 square f e e t  and the  repea ter  
builclings approximately 300 square f e e t  each. 

Prope! 1 ].ant s e rv i ces  : 

- High-pressure gas systems: A high-pressure gas con- 
vexte t  f a c i l i t y  w i l l  be c e n t r a l l y  loca ted  i n  the  
intermediate  area a t  a sa fe  d is tance  from the  launch 
pzids. One f a c i l i t y  w i l l  provide a l l  gaseous n i t rogen  
arid helium required a t  the  var ious  launch si tes and 
veh ic l e  checkout areas. Liquid n i t rogen  and l i q u i d  
helium w i l l  be s to red  a t  t h i s  f a c i l i t y  f o r  convei:sion 
i n t o  gases  as required.  The gases  w i l l  be t rans-  
f e r r ed  from the  f a c i l i t y  t o  the  launch si tes and 
checkout areas .  Vaporized gases  w i l l  be d i s t r i b u t e d  
from the  gas converter  f a c i l i t y  t o  high-pressure 
gas  b a t t e r i e s  at: t he  launch si tes as they  a r e  
required f o r  checkout and launch purposes. 

Liquid oxygen system: Liquid oxygen w i l l  be s to red  
i n  Dewar tanks with the  necessary t r a n s f e r  equipment 
located at each launch pad. The t r a n s f e r  equipment 
wi1.1. be used t o  t r a n s f e r  l i q u i d  oxygen from the  
s torage  tanks t o  f i l l  and rep len ish  the  veh ic l e  tanks. 
Lyiquid oxygen rep len ish ing  tanks,  i n su la t ed  but riot 
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vacuum-jacketed, are to be installed at each 
launch site. The propellant will be used to 
replenish liquid oxygen boiloff after the vehicle 
has been loaded. 

- Fuel system: 
within the launch pad area. Tanks are to be cross- 
connected so that they can be filled or drained either 
separately or concurrently. A fuel unloading station 
will be provided that is capable of simultaneously 
handling four 6,000-gallon RP-1 fuel transport semi- 
trailers. A transfer pump with a total pumping 
capacity of 2,000-gallons per minute will be used 
to load the stage through a transfer line. The 
transfer system will automatically fill, replenish, 
and adjust the fuel in the vehicle and evacuate 
the transfer line. It will also drain the vehicle 
and transfer line in case of an emergency. 

The RP-1 fuel facility will be located 

- Liquid hydropen system: This equipment will be 
used to fill and replenish liquid hydrogen from 
the ground storage tanks to the S-I1 and S-IVB 
stages. It will also supply liquid hydrogen to the 
stages for replenishing during standby. The 
transfer system will be completely automated and 
designed to be remotely controlled from panels 
located in the launch control center of the vertical 
assembly building. Liquid hydrogen replenishing 
tanks will be installed at each launch site. The 
propellant will be used to replenish liquid hydrogen 
boiloff after the stage has been loaded. Hydrogen 
boiloff is disposed of by burning it in air after 
it: has bubbled up through the water in the burn 
pond. A gas pilot burns continuously to provide 
a constant ignition source. Water will be supplied 
to the pond from an artesian well. 

--- Launcher-umbilical towers : The launcher-umbilical tower 
is primarily a transportable launcher which carries the 
connected umbilical tower and the vertically assembled 
Advcuiced Saturn vehicles. Three additional units (less 
the coat of steel for one which was purchased with fiscal 
year 1963 funds), for a total of five, are to be provided 
under this project . 
--- Comninlications and TV systems : 
circxiil: TV) and voice communication systems interconnecting 
the operating areas of the complex will be provided. 
various components of these systems will be located in the 
racks, consoles, and cabinets in the vertical assembly 
buillding and throughout the launch complex area as required. 

Visual monitoring (closed - 
The 
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F i r i n g  accessor ies :  
e s s e n t i a l  t o  t he  func t ioning ,  checkout, r e l i a b i l i t y ,  o r  
s a f e t y  of t he  launch veh ic l e  system during pre-launch 
l i f t o f f ,  o r  abor t  phases of t h e  launch opera t ions .  
Included w i l l  be a l l  of those i t e m s  (of ground support 
equipment) necessary f o r  system i n t e r f a c e s  i n  the  a r e a  o f  
prope l l an t  loading, p rope l l an t  rep len ish ing ,  umbilical  swing 
arms arid c o n t r o l s ,  sho r t  cab le  masts, launcher arms, and 
water quenching system. 

F i r i n g  accesso r i e s  c o n s i s t  of i t e m s  

--- Instrumentation: 
ment i n ,  and adjacent t o ,  t h e  launch complex which w i l l  be 
operated i n  conjunct ion with o t h e r  instrumentation located 
i n  the  I n d u s t r i a l  Area. The equipment c o n s i s t s  o f :  

This i t e m  covers instrumentation equip- 

Cclmputer - equipment: This  i s  pe r iphe ra l  equipment 
f o r  use i n  conjunct ion wi th  t h e  general-use 
s c i e n t i f i c  and real-time ins t rumenta t ion  computers 
which are loca ted  i n  t h e  I n d u s t r i a l  Area. It 
inc ludes  p r i n t e r s ,  card  r eade r s ,  and punchers, 
short-term d a t a  s to rage ,  and equipment f o r  checking 
the  v a l i d i t y  of d i g i t a l  data.  

D a t a  handling, processing, b;nd p resen ta t ion  equipment : 
Zpipment  w i l l  be provided f o r  t h e  l o c a l  processing 
of a l imi t ed  number of quick-look records ,  p resenta-  
t i o n  of t h e  r e s u l t s  of onboard and ground measurements 
during p r e - f l i g h t  tests and during e a r l y  f l i g h t ,  t h e  
1cca1 playback and p r e s e n t a t i o n  of records  made 
during p r e - f l i g h t  tests, and the  conversion of d a t a  
tcb a. form s u i t a b l e  f o r  t ransmission t o  t h e  real-t ime 
i r  t s t rumen t at ion computers . 
s a c k i n g  equipment: 
f o r  t he  checkout of t he  on-board beacons and o t h e r  
t r ack ing  a i d s ,  f o r  compa t ib i l i t y  tests involving 
on-b o ard and ground-b ase d t r ack ing  equipment used 
f o r  f l i g h t  safet:y purposes, and f o r  ga ther ing  trn- 
j e c t o r y  information. 

Equipment of t h i s  type i s  used 

- Fl.ight TV ground equipment: This equipment is used 
t c )  check out  t h e  on-board TV equipment and t o  
e s t a b l i s h  compat:ibility between t h e  on-board equip- 
ment and f l i g h t  TV ground s t a t i o n .  It is a l s o  used 
t o  receive t e l e v i s i o n  information re layed  t o  the  ver t : ical  
assembly bui ld ing  from the  f l i g h t  TV ground s t a t i o n .  
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&us t i c s :  
necessary ins t rumenta t ion  f o r  measuring t h e  l o c a l  
acous t i ca l  environment during launches from the 
complex and f o r  measuring t h e  sound pressure  
levels t o  which personnel and equipment on the  com- 
plex are subjec ted  when missiles and space veh ic l e s  
a r e  launched from nearby complexes. 

Included under t h i s  heading i s  t h e  

.- Instrumentation engineer ing support equipment: 
Ifquipment is requi red  t o  measure the  e f f e c t s  of 
ithe launch environment on f a c i l i t i e s  and equipment 
on the  complex during launch and t o  determine the  
'local environment p r i o r  and subsequent t o  the  f l i g h t .  
A11;o included are equipment and prepared space t o  
provide some genera l  s e r v i c e s  requi red  i n  t h e  launch 
complex such as instrument c a l i b r a t i o n ,  l abo ra to ry  
i~oickshop, instrument s to rage ,  and e l e c t r o n i c  supplies.  

*- Corwntnications and d a t a  t ransmiss ion  equipment : 
This i t e m  inc ludes  voice  communications and s igna l ing  
equipment requi red  f o r  communications and d a t a  t r ans -  
mission between :he va r ious  ins t rumenta t ion  areas 
wi th in  t h e  complex. It is used t o  t ransmi t  instrumenta- 
t i o n  d a t a  (both i n  real-time and a f t e r  t h e  f a c t )  t o  
computers and t o  d a t a  p re sen ta t ion  equipment loca ted  
elsewhere i n  the  launch area, and t o  receive d a t a  from 
ins t rumenta t ion  systems and computation equipment 
elsewhere i n  the  launch area. 

-- Tellemetry equipment: 
requi red  i n  t h e  launch complex t o  check ou t  t h e  on- 
boisrd te lemet ry  equipment and t h e  on-board command 
receiver equipment during closed- loop opera t ion ,  and 
t o  condi t ion  closed-loop te lemet ry  information f o r  
1:rtinsmission t o  t h e  telemetry s ta t ion  when t h e  on- 
board te lemet ry  cannot r a d i a t e  during t h e  pre- launch 
tests . 

This i t e m  con ta ins  the  equipment 

t h i s u r i n g  equipment: 
rwnt requi red  t o  check ou t  t h e  on-board instruments. 
It a l s o  inc ludes  t h e  equipment used t o  monitor 
t h e  output of some of t hese  instruments during those  
pre-launch tests which do not inc lude  t h e  te lemet ry  
package . 

This  i t e m  inc ludes  theequip- 

-- C a b l i r s i  Control,  intercommunication, c l o s e d c c i r c u i t  TV, data. 
t ransmission and countdown c lock  cab l ing  i s  requested herein.  
This  cabl ing  w i l l  be terminated i n  d i s t r i b u t o r s  loca ted  i n  
each bay of t h e  v e r t i c a l  assembly bu i ld ing ,  t h e  launch con t ro l  
center:, and each pad a s  required.  The cab le ,  where p r a c t i c a b l e ,  
w i l l  Ito1.10~ t h e  rou te  and u t i l i z e  a v a i l a b l e  cableway f a c i l i t i e s  
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provided f o r  t he  launch pad. 

General. support  equipment: Special ized t o o l s ,  f i x t u r e s ,  and 
i t em of  equipment are required i n  support  of pre-launch 
prepcirat ions  and launch opera t ions ,  which are not  provided 
as a. ccrmponent p a r t  of  opera t ing  f a c i l i t i e s .  Included a r e  
such. i tems a s  mobile s e rv i ce  platforms;  engine se rv ice  and 
exchange work d o l l i e s ;  s t age  handling and e r e c t i o n  equipment; 
t rucks  f o r  t r anspor t ing  s t ages  during checkout; por tab le  . 
hoist.8; por tab le  se rv i ce  equipment such as a i r  compressors, 
pumps, hydraul ic  power u n i t s  and electrical a u x i l i a r y  power 
u n i t s ;  work scaf fo ld ing;  shop t o o l s ;  shop f u r n i t u r e  and equip- 
ment ; o f f  ice f u r n i t u r e  and equipment ; medical equipment ; and 
c a f e t e r i a  equipment. 

---- Deflectors :  
s t e e l  beams and trusses support ing a t h i c k  s t e e l  skin.  The 
d e f l e c t o r  w i l l  be t r anspor t ab le  by a t tached  truck-wheel 
combina.tion. I t r w i l l  be secured i n  p lace  on the  pad, under- 
neath the  launch-umbilical tower by lowering shear  p l a t e s  i n t o  
s l o t s  provided i n  the  concrete.  

The two d e f l e c t o r s  w i l l  be cons t ruc ted  of s t ruct iural  

--- Check.out and con t ro l  equipment: 
e l e c t r i c a l  d i s t r i b u t i o n  system w i l l  be provided f o r  the  

A s p e c i a l  power supply and 

checkout and con t ro l  instrumentat ion,  which w i l l  be very 
accura te ly  con t ro l l ed  i n  frequency and vol tage  and which w i l l  
be s o  d i s t r i b u t e d  with i s o l a t i o n  devices  t h a t  t he re  w i l l  be 
a minimum of  t r a n s i e n t  f a l s e  s i g n a l  feedback o r  i n t e r a c t i o n  
between equipments and a minimum of vol tage  f l u c t u a t i o n  
r e s u l t i n g  from instantaneous l i n e  loads. 

JUSTIFICATION,: 

I n  the f iscal  year  1963 program, funds were requested t o  i m p l e m e n t  the  
long-lead-time items f o r  t he  launch complex and t o  c a r r y  out  t h e  i n i t i a l  
phases of the  cons t ruc t ion  of t he  complex. This  p ro jec t  reques ts  funds f o r  
completion of the  launch complex increment necessary t o  meet the  i n i t i a l  
phases of  the  Advanced Saturn launch schedule. A l s o  included are funeis f o r  
increas ing  t h e  i n i t i a l  launch c a  a b i l i t y  b 

Bs fol lms.  

t he  add i t ion  of one launch pad and 
eupporting fac:i:lities f o r  two pa B s. S p e c i r i c a l l y  , ind iv idua l  item ar t '  required 

--- S i t e  development and u t i l i t y  i n s t a l l a t i o n s :  
is required p r i o r  t o  beginning f a c i l i t y  construct ion.  
Launch pad a reas  r equ i r e  surcharge f o r  foundation consolida- 
t i o n  and f i l l  f o r  e l eva t ion  build-up. Underground u t i l i t y  
l i n e s ,  roads,  and terminal  unloading f a c i l i t i e s  se rv ing  
areas  of the  complex must be i n s t a l l e d .  

This  work 

--- Ver t i ca l  assembly bui lding.  
be included i n  the  low bay area of the  v e r t i c a l  assembly 

The following f a c i l i t i e s  w i l l  
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b u i  1 ding : 

F l i g h t  crew qua r t e r s  : ,Experience with spacecraf t  
checkout has  ind ica ted  t h a t  t he  f l i g h t  crews must 
be continuously ava i l ab le  due t o  t h e i r  involvement 
i n  pre-launch operat ions.  Living q u a r t e r s  must, 
t he re fo re ,  be provided i n  the  complex area t o  main- 
t a i n  t h e  proximity t o  checkout opera t ions  and 
simultaneously t o  provide a reas  fo r  rest and study 
which are e s s e n t i a l  t o  f u l f i l l m e n t  of t h e  mission. 

- Spacecraf t  support personnel:  Sleeping and l i v i n g  
quarters a r e  needed f o r  approximately 20 personnel 
whose se rv ices  are requi red  throughout t he  f i n a l  
phases of spacecraf t  checkout and i n  support  of 
t he  f l i g h t  crews. 

ZLedical dispensary area: 
ments f o r  medical support  of t he  manned launches 
and hazards inherent  t he re in ,  and of normal i n d u s t r i a l  
nledical support  and poss ib l e  d i s a s t e r  condi t ions ,  
i n d i c a t e s  t h a t  medical f a c i l i t i e s  should be pro- 
vided wi th in  the  complex area. The b e s t  s i te  f o r  
t h i s  f a c i l i t y  i s  wi th in  t h e  v e r t i c a l  assembly bui lding.  

A study of t h e  requi re -  

-- Launch c o n t r o l  cen ter :  This  f a c i l i t y  houses f i n a l  
c:heckout and launch control 'equipment ,  and i t  i s  
from t h i s  command poin t  t h a t  pre-launch and launch 
opera t ions  are d i rec ted .  It is, the re fo re ,  e s s e n t i a l  
f o r  the  opera t ion  of t h e  complex and i s  contiguous 
t:o t h a t  opera t  ion. 

Spacecraf t  opera t ions  con t ro l  room: This  space 
is requi red  f o r  occupation by the  Spacecraf t  
Operations Direc tor  f o r  t he  proper coord ina t ion  
of the  launch opera t ions  with the  mission c o n t r o l  
cen te r  a t  t h e  Manned Spacecraf t  Center ,  and with t h e  
t racking  network support  funct ions.  

Elnaineerina,shop and s torape :  Engineering, shop, 
and s torage  space is requi red  i n  the  v e r t i c a l  
assembly bui ld ing  t o  d i r e c t l y  support  t he  checkout 
and assembly of the  vehic les .  

Instrumentat ion f a c i l i t i e s :  The 71,700 square f e e t  
planned f o r  these  f a c i l i t i e s  are requi red  t o  house 
:instrumentation and personnel e s s e n t i a l  t o  opera t ion  
of the  launch complex. 
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Cafe te r i a :  .- The number of personnel i n  the  area and 
,the d is tance  t o  the  nea res t  e x i s t i n g  c a f e t e r i a  
. j u s t i fy  the  requirement f o r  an e a t i n g  establ ishment  
in  the  v e r t i c a l  assembly 'building. 

-- Launc'h lpad: 
suffLcient  launch c a p a b i l i t y  t o  support  t h e  launch r a t e s  of 
the ,4dvanced Saturn veh ic l e s  as planned f o r  t he  Manned Lunar 
Landing program. The pads i n  the  complex are widely spaced, 
se l f -conta ined  e n t i t i e s ,  and w i l l  provide a s u f f i c i e n t  degree 
of s a f e t y  and r e l i a b i l i t y  t o  accommodate a high launch r a t e  
and provide a reasonable backup capab i l i t y .  

The add i t iona l  launch pad i s  required t o  provide 

--- Crawler t r a n s f e r  system: 
means f o r  t r anspor t ing  the  assembled launch veh ic l e ,  t he  
launcher-umbilical  tower and the  arming tower t o  the  new 
launch pad. 

This  system i s  required to  provide 

Arming tower: The arming tower is  required t o  i n s t a l l  major 
ordnance, and t o  provide proper access to  the  vehic le  on the  
launch pad. 
which could c o n s t i t u t e  an unacceptable hazard must be 
i n s t a l l e d  away from the  s t age  and vehic le  test assembly a reas .  
Because of the  l a rge  s i z e  of t he  escape, u l l a g e ,  and r e t r o -  
rockets  of t he  veh ic l e ,  an ordnance tower must be used t o  
provide access  and handling c a p a b i l i t y  f o r  ordnance i n s t a l -  
l a t i c n s .  Because of severe design l i m i t a t i o n s  imposed upon 
the  Epa.cecraft, it i s  necessary t h a t  3600 access be provided 
f o r  the spacecraf t  while pre-launch opera t ions  are i n  pro- 
cess  at t he  pad. The a v a i l a b i l i t y  of the  crawler  t r anspor t e r  
a s  a prime mover with the  necessary capac i ty ,  and the  f a c t  
t ha t  the func t ions  would be needed a t  each pad of complex 
No. 39, suggested the  mobile arming tower concept. The 
concept. i s  considered t o  be sound from an engineer ing stand- 
point: and o f f e r s  the  bes t  o v e r a l l  so lu t ion  t o  the  problem 
It i s  considered t o  o f f e r  the  bes t  u t i l i t y  and s a f e t y  
c h a r w t . e r i s t i c s  from an opera t iona l  s tandpoint .  

A l l  major ordnance and sens i t ive- type  ordnance 

Ordnance f a c i l i t i e s  : These s t r u c t u r e s  are required f o r  the  
local. s torage  and test of ordnance i t e m s  i n  accordance with 
e s t ab l i shed  s a f e t y  codes and p rac t i ces .  No o the r  f a c i l i t i e s  
are ava i l ab le  wi th in  the  a r e a  t o  s a t i s f a c t o r i l y  serve the  
purpose. The opera t ion  and qua r t e r s  involved a r e  such a s  t o  
p roh ib i~ t  use of f a c i l i t i e s  a t  the  Cape Canaveral Missile 
Test: Annex. 

--- 

0pet:rit:ions support bui lding:  
technica l  suport  and shop space f o r  personnel s t a t ioned  at: 
t he  pads during pre-launch operat ions.  
vide f o r  the  s torage  of spare  par ts  such as high-pressure ga5 

Buildings a r e  required t o  provide 

They w i l l  a l s o  pro- 
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system components which must be r e a d i l y  access ib l e  during 
launc'h preparat ions.  
operistions, i t  i s  necessary t h a t  space be provided a t  a 
loca t ion  convenient to  the  pad. 

To r e a l i z e  maximum e f f i c i e n c y  f o r  pad 

--- I n s t  rumentation f a c i l i t y :  
w i l l  be  near  the  vertical assembly bui ld ing  but  s u f f i c i e n t l y  
d i s t a n t  t o  e l imina te  var ious r a d i a t i o n  hazards  and l i n e  of 
s i g h t  problems. 

The 4,000-square-foot bu i ld ing  

--- Data l i n k  terminal  and repeater bui ld ings :  
are required t o  terminate  and reconnect cabl ing.  The bui ld ings  
w i l l  contain panelboards and equipment t o  amplify e l e c t r i c a l  
impulses being c a r r i e d  by t h e  cables .  It i s  necessary t h a t  
t h i s  equipment be housed i n  a properly conditioned bui ld ing  
to  provide proper and c o r r e c t  s i g n a l  s t rength .  Since opera t iona l  
da ta  w i l l  be t ransmi t ted  along cab le s  connecting' these bui ld-  
ings ,  i t  i s  extremely important t h a t  s i g n a l  l e v e l  be main- 
ta ined  which i s  compatible with terminal  equipment and t h a t  
there  b e  no s igna l  d i s t o r t i o n .  

These bui ld ings  

PropemlJant se rv ices :  
high-pxessure gas systems, t h e  l i q u i d  oxygen systems, the  
fue l  systems, and the  l i q u i d  hydrogen systems are required 
to  provide t h e  des i red  q u a n t i t i e s  of gases  and p rope l l an t s  
necessary t o  support  pre-launch and launch operat ions.  Because 
of  the l a rge  q u a n t i t i e s  of gases  and p rope l l an t s  requi red ,  
i t  i s  impract ical  to  d e l i v e r  d i r e c t l y  t o  the  pad without 
compromising opera t iona l  t i m e ,  gas  and p rope l l an t  l o s s e s ,  
o r  t.tutj.ng the  l o g i s t i c  c a p a b i l i t i e s  f o r  provis ioning of these 
itenis i n  the  sho r t  t i m e  frame required.  

The propel lan t  s e rv i ces  including the  

--- Launcher-umbilical towers : 
the  key t o  the  mobile concept of operat ion.  
i s  t:o al low the  veh ic l e  t o  be assembled and then checked 
out  :in t he  v e r t i c a l  assembly bui ld ing  and t o  t r anspor t  
the  :launch-ready system to  the  launch si te.  The tower a l s o  
serves  as a launch platform a t  the  launch site. 

The launcher-umbilical  tower is 
I ts  func t ion  

--- Comm~n~cat ions  and TV systems: These systems w i l l  provide 
opei:,sting personnel with the  c a p a b i l i t y  f o r  communications 
wi th ,  and v i s u a l  inspec t ion  o f ,  the  var ious  complex a r e a s  
dur:ing pre-launch and launch operat ions.  It would be very 
d i f f i c u l t  to  opera te  t h i s  enormous complex, spread over the  
l a rge  area involved, without an adequate c losed -c i r cu i t  TV 
system t o  view a l l  opera t ions  i n  c r i t i ca l  areas of t he  complex. 
Comrmmications to  all areas are e s s e n t i a l  t o  con t inu i ty  of 
opeicat ions and s a f e t y  s tandards.  
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Firlii.lg accessor ies :  
of t h e  complex as they  perform t h e  v i t a l  func t ions  of con- 

These i t e m s  are e s s e n t i a l  t o  ope ra t ion  

nec1:Lng the  f a c i l i t i e s  of t h e  complex t o  t h e  launch veh ic l e .  

Instruinentat i on  : --- 
- Computer equipment: 
i n  t he  v e r t i c a l  assembly bu i ld ing  area t o  permit t he  
ins t rumenta t ion  computers i n  t h e  i n d u s t r i a l  area t o  
fiinction as a p a r t  of t h i s  complex during checkout 
oE the  on-board ins t rumenta t ion ,  and t o  r ece ive  
d a t a  from t h e  ins t rumenta t ion  computers when they 
a r e  being used t o  monitor te lemet ry  d a t a  received 
a t  t h e  te lemet ry  s t a t i o n s  during veh ic l e  pre-launch 
tests and during e a r l y  f l i g h t .  

Pe r iphe ra l  equipment i s  requi red  

- D a t a  handling, processing, and p resen ta t ion  equipment: 
This equipment i s  requi red  i n  t h e  v e r t i c a l  assembly 
bui ld ing  area t o  condi t ion  data f o r  real-time t r ans -  
mission, t o  prepare nonreal-time d a t a  f o r  shipment 
t o  the  use r  o r  Eor l o c a l  quick-look eva lua t ion ,  and 
t o  d i sp l ay  te lemet ry  and t r ack ing  information during 
pre-launch tests and during e a r l y  f l i g h t .  

- Tracking equipment: 
t he  launch complex t o  check o u t  t h e  on-board t r ack ing  
beacons and t o  provide t r a j e c t o r y  measurements during 
tlhe f i r s t  seconds of f l i g h t ,  before  the  veh ic l e  i s  
high enough t o  be accu ra t e ly  tracked by equipment 
wihich serves  more than one complex. 

This equipment i s  requi red  i n  

F l i g h t  TV ground equipment. Two func t ions  are served 
b.y t h i s  equipment: f i r s t ,  it i s  requi red  i n  t h e  
Launch complex t o  check ou t  t h e  on-board t e l e v i s i o n  
system, and second, i t  w i l l  be used t o  show a f l i g h t  
Til  presen ta t ion  i n  t h e  Launch Operations Center area.  

- Acoustics: 
t h e  na tu re  of t he  a c o u s t i c a l  environment produced 
b:y the  vehic le .  This d a t a  i s  necessary t o  assist 
i n  the  eva lua t ion  of test d a t a  so t h a t  design 
and c r i t e r i a  f o r  f u t u r e  launch complexes and launch 
area equipment can be e s t ab l i shed .  

Instrumentat ion i s  requi red  t o  determine 

- Instrumentat ion engineer ing support equipment: 
The ins t rumenta t ion  systems included i n  t h i s  i t e m  
a r e  requi red  t o  measure t h e  e f f e c t s  of t h e  launch 
einvironment on s t r u c t u r e s  and equipment i n  the  launch 
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complex. 
cause of malfunctions and to provide design criteria 
for future equipment. The test equipment and instru- 
mentation standards are required in the launch complex 
in order to minimize holds in the countdown. 

This data is necessary to establish the 

Communications and data transmission equipment: The 
considerable instrumentation located in the vertical 
assembly building area must be connected, both by 
voice communication and by data link, with other 
instrumentation in the area or with instrumentation, 
recording, or computer equipment located in other 
areas and serving more than one complex. This equip- 
ment is necessary to accomplish such connection 
functions, so that maximum efficiency and continuity 
of operations are maintained. 

Telemetry equipment: 
equipment is frequently checked out through closed- 
loop procedures. This requires telemetry checkout 
equipment and command equipment in close proximity 
to the vehicle and also necessitates the ability 
to forward this information to the main telemetry 
stat ion. 

On-board telemetry and command 

Measuring equipment: This equipment is required 
to check out and calibrate the on-board measure- 
ments used to gather data during flight. It is 
also required to monitor the output of some of 
these measurements during vehicle tests which do 
not require operation of the telemetry system. 

--- Cabling: Instrumentation and communications cabling is 
essential to the operations of the complex by providing the 
means of transmitting vital data and information from the 
pad areas and the vehicles t o  the launch control center and 
by li6king all operating areas of the complex. 

--- GeneralsuDDortequipment: 
equip the shops, offices, and specialized support areas of the 
complex to carry out the missions of the complex. 

--- Deflectors: 
of combustion of the vehicle exhaust gases and to protect i:he 
boattail section of the vehicle and the launch pad from tempera- 
tures and pressures generated by the exhaust flame during [:he 
first phase of the launch between engine ignition and lifit-off. 

--- Checkout and control equipment: Checkout and control equil?ment 
which is made up of various types of measurement instruments, and 
computational and display devices, requires closely controlled 
electrical power free of transient noise and false signal Eeed- 
back t o  prevent errors in the checkout results. 

This equipment is required to properly 

The flame deflector is required to divert the products 
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S i t e  preparation and 

U t i  1 il:y i n  sr a1 l a t  i ons . roads,, .............. $1,580,000 
3,200,000 

C. FACILI'I'I! CONSTRUCTION AND 
MODIE'l'.CATIONS. . 0 

Vertical. assembly 

Launch pads. .......... 
Transfer system.. ..... 
A r m i n g ;  tower.......... 
Ordnance (10,000 

square f e e t  a t  $70 
per square foot)  

Operaticns support 
building ( three ; 
20,000 square f e e t  
a t  $12.50 per square 

Instrumentation f a c i l -  
i t y  (4,000 square 
f e e t  a t  $30 per 
square foot)  ........ 

Data l i n k  terminal and 
repeater  bui ldings 
(2,800 square f e e t  
a t  $32.15 per square 
foot)............... 

cility.............. 

buil.dl.=.o, 6 6 0 

foot)............... 

High-pressure gas fa- 

70,539,000 
15,930,000 
5,560,000 

--e 

60,000 

930,000 

D. EQUIPMEIVL', INSTRUMENTATION, AND 
SUPPOI~T ,SYSTEMS.. ................ 
P r ope 11 1 ant  service s : 

Hig1v-p:re ssure gas 

LiqiiLd oxygen system 1,053,000 

Liquid hydrogen 

system. ........... 834,000 

Fuel1 system. ........ 196,000 

sy:stem. ........... 717,000 

F i sca l  Year 
1963 

$4,780,000 

93,019,000 

53,551,000 

$2,560,000 
4,100,000 

28,663,000 
15,9 30,000 

7,080,000 
13,000,000 

700,000 

750,000 

120,000 

90,000 

6,400,000 
8,900,000 
2,200,000 

5,000,000 

Fisca l  Yeax 
-I 1964 . 

66,333,000 

125,046,000 

CF 6-28 



F i s c a l  Year Fiscal Year 
1964 ._ 19 63 -I 

Lacnich- umbil ical  
t.cwers (three).  ... .$22,400,000 $34,100,000 

Conmiuriicat ions and 
'IT' systems for :  

Vert.ica1 assembly 
building/ launch 
con t ro l  center.  .. 

Crawler way.. ...... 
Fi r ing  accessories:  

Unibi.lica1 swing 
armsra ............. 
P I at. f orilia aud hand- 

1i.ng gear.. ...... 
High!- pre ssure  gas 

regula t ion ,  con- 
t r o l  system, com- 
ponent t e s t s and 
manuals. ......... 

Launcher arms.. .... 
S t  age ground sup- 

po r t  equipment.. . 
Liquid oxygen, fuel, 

shor t  cable masts, 
and water quench 
systems.. ........ 

PdE;. .  0 0 .  0 0  

I n s  t rumenta t ion and 
Equipment: 
Cclmputer equipment. 
D a t a  handling, pro- 

cessing, and pre- 
s en ta t ion  equip- 
ment............. 

Tracking equipment. 
F l igh t  TV ground 

equipment........ 
Acoustic equipment. 
I n  strumentation, 

engineering sup- 
por t  equipment... 

Communications and 
d a t a  transmission 
equipment........ 

Telemetry equipment 
Measuring equipment 

Pads............... 
Cabling for: 

--- 
--- --- 

1,000,000 

250,000 

500,000 
1,600,000 

250,000 

1,400,000 

--- 

--- 
600,000 

--- 

--e 

--- 
700,000 
700,000 

250,000 

1,450,000 

2,200,000 
437,000 

3,405,000 

2,570,OOO 

6,550,000 
2,150,000 

1,900,000 

6,220,000 

500,000 

1,115,000 
2,209,000 

60,000 
200,000 

780,000 

500,000 
5,000,000 
4,500,000 

1,000,000 
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Ver t i ca l  assem- 
b 1 y bui Id  ing / 
launch cont ro l  
center........... 

Crawler way........ 
General support 

equipment: 
Furn i ture  and of- 

f i c e  equipment... 
Safety and medi- 

c a l  equipment.... 
Shop equipment..... 
Special  handling 

equipment........ 
Mechanical equip- 

ment............. 
Deflectors (two)..... 
Checkout and con t ro l  

eq u i  pmen t : 
Ver t i ca l  assembly 

building spec ia l  
pager supply.. ... 

Linunch cont ro l  cen- 
te:r equipment.. .. 

Equilpment f o r  laun- 
cher- umbi 1 ical  
towers and arming 
tower, and auxil-  
taicy e l e c t r i c a l  
equipment. ....... 

Traxi,sporters.. ....... 

$250,000 
2,400,000 

--- 

700,000 

-0- 

2,000 $000 

1 , 300 , 000 

1,400,000 

2,051,000 
11,000,000 

F i s c a l  Year 
1963 

E. DESIGN ANI) ENGINEERING SERVICES.. .. $16.500.000 

Tota l  estimated cost.. ....... $167,850,000 

$1,000,000 
10,000,000 

600,000 

400 , 000 
1,200 $000 

1 , 325,000 

1,475,000 
1,800,000 

7 , 900,000 

F i sca l  Y e a r  
-I 1964 .. 

$21,7,219,000 - 
-I 
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

ADVANCED SATURN SUPPORTING FACILITIES 

DESCRIPTION: 

This p ro jec t  proposes the  cons t ruc t ion  of add i t ions  t o  the  general  sup- 
po r t  f a c i l i t i e s  i n  the  Merritt Is land  Area, which must be expanded i n  the  
f i s c a l  year  1964 t o  meet growing opera t iona l  requirements. A l l  of the f a c i l -  
i t i e s  involved i n  t h i s  p ro jec t  are located i n  the  Merritt I s l and  I n d u s t r i a l  
Area. The p ro jec t  includes personnel parking, roads,  equipment, and 1itilitie:s 
t o  connect with primary l i n e s  t o  make each f a c i l i t y  completely useable. 
Sketches of the  f a c i l i t i e s  are shown on the following s ix  pages; more d e t a i l e d  
desc r ip t ions  of the  work covered i n  t h i s  p ro jec t  follow: 

A d d i t i o z t o  the  Launch Operations Center headquarters:  This 
por t ion  of the p ro jec t  provides f o r  the  cons t ruc t ion  of a two- 
wing add i t ion  t o  the  e x i s t i n g  Launch Operations Center head- 
qua r t e r s ,  formerly c a l l e d  the  engineer ing and opera t ions  
building. The three-s tory  add i t ion  w i l l  c o n s i s t  of approxi- 
mately 197,000 square f e e t ,  wi th  o v e r a l l  dimensions of each 
wing being approximately 190 f e e t  by 220 f ee t .  The add i t ion  
w i l l  be constructed of masonry on s t e e l  frame and w i l l  
harmonize with the  e x i s t i n g  s t ruc tu re .  I ts  i n t e r i o r  w i l l  be 
f inished f o r  o f f i c e  and labora tory  use. The bui ld ing  w i l l  house 
a population of approximately 2,030 people. 

Addi t icn l to  c e n t r a l  supply bui lding:  
one-story add i t ion  t o  the  c e n t r a l  supply bui ld ing  with 
dimensions of approximately 136 f e e t  by 294 f e e t  w i l l  add an 
a rea  of approximately 40,000 square f ee t .  The bui ld ing  w i l l  
be constructed of steel  frame with metal s id ing  on a concrete  
slab sFIni:lar t o  the  e x i s t i n g  construct ion.  The o f f i c e  area 
w i l l  be a i r -condi t ioned and 4,000 square f e e t  of the  s torage  
area w i l l  be humidity-controlled. 
provide f o r  the  requirements of the NASA and i t s  supporting 
cont rac~tors ,  Approximately 6,500 persons (3,261 NASA 
emp1oyt:es and 3,239 con t rac to r  o r  o ther  agency employees) 
were coiisidered i n  a r r i v i n g  a t  the  supply and s torage  
space requirements. The t o t a l  supply requirement,  
through the f i s c a l  year 1966 of 109,600 square f e e t  is 
s a t i s f i e d  with the  programmed cons t ruc t ion  and the  
continued use of approximately 36,000 square f e e t  of 
s torage  i n  the Cape Canaveral e x i s t i n g  I n d u s t r i a l  Area. 

The cons t ruc t ion  of a 

The s to rage  space w i l l  
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Storage requirements f o r  the period subsequent t o  the f i s c a l  
year  1.966 cannot be adequately determined a t  t h i s  time. 

--- Additions t o  p l an t  maintenance f a c i l i t i e s :  
e x i s t i n g  p l an t  maintenance f a c i l i t y  w i l l  c o n s i s t  of a one-story 
extensi.cn t o  both ends of the  e x i s t i n g  bui ld ing  and the  con- 
s t r u c t i c n  of a separa te  bui lding.  P lan t  mainterrace inc ludes  
the  maintenance and r e p a i r  of a l l  bu i ld ings  and grounds, roads,  
u t i l i t i e s ,  cana l s ,  and f a c i l i t i e s .  The two extensions and the  
separa te  bui lding w i l l  each have an a r e a  of approximately 15,000 
square f e e t ,  f o r  a t o t a l  a r ea  of approximately 45,000 square f e e t  
i n  t h e  f i s c a l  year  1964 pro jec t .  U t i l i t i e s  required t o  make tlie 
f a c i l i t y  completely operable w i l l  be provided. Outside s torage  
w i l l  ;be ava i l ab le  for road working equipment, t rucks ,  and o the r  
vehicu lar  equipment used i n  maintenance work. Related work such 
as i n t e r i o r  shop work w i l l  be grouped i n t o  one bui ld ing  and work 
genera l ly  involving the  outs ide  a c t i v i t i e s  w i l l  be grouped i n  
anotht? c building.  The bu i ld ings  w i l l  be of masonry cons t ruc t ion  
s i m i l a r  ito and compatible with the  e x i s t i n g  cons t ruc t ion .  

Additions t o  the  

--- Addition:; t o  warehouse f a c i l i t i e s :  This po r t ion  of the  project  
provides f o r  the cons t ruc t ion  of a t o t a l  of approximately 80,OClO 
square f e e t  of enclosed warehouse space and approximately 6,708 
square yards  of outs ide  s torage.  The work c o n s i s t s  of (a)  an 
addi t ion  t o  the  e x i s t i n g  f a c i l i t y  f o r  hardware and small non- 
e lec t r i . ca1  i tems, of approximately 20,000 square f e e t ,  (b) a 
paint-oi l . - lubricant  s torage  bui ld ing ,  with an a rea  of approxi- 
m a t e l y  10,000 square f e e t ,  (c )  a bui ld ing  f o r  s torage  of lumber, 
doors,  windows, and bulky cons t ruc t ion  materials, with an area 
of approximately 10,000 square f e e t ,  and (d) a humidity- 
con t ro l l ed  bui ld ing  f o r  s to rage  of electrical supp l i e s  
area of approximately 40,000 square f e e t .  
provided as required t o  make the  f a c i l i t i e s  completely operable ,  
The bui ld ings  w i l l  be properly i s o l a t e d  f o r  f i r e  and explosion 
damage con t ro l ,  y e t  w i l l  be c l o s e  enough f o r  economical loading ,  
unloading, and management. This f a c i l i t y  w i l l  provide s to rage  
f o r  a l l  r4ange support  i t e m s  except cable ,  e l e c t r o n i c ,  and opt ic i i l  
i t e m s .  
harmonize with the e x i s t i n g  construct ion.  

with an 
U t i l i t i e s  will be 

The s t r u c t u r e s  w i l l  be of masonry cons t ruc t ion  and will 

Securit-TJeadquarters: The cons t ruc t ion  of a s e c u r i t y  bu i ld ing  
i s  required f o r  a po l i ce  fo rce  headquarters .  The s ingle-s tory ,  
masonry s t r u c t u r e  w i l l  have a gross area of approximately 2,500 
square f e a t .  The bui ld ing  w i l l  be a i r -condi t ioned and a f i r e  
alarm c;ysl:em w i l l  be included. Heat w i l l  be suppl ied by the  
central .  hea t ing  p lan t  i n  the  area. Roads, parking, s i t e  d e v e l o p  
ment, amd u t i l i t i e s  w i l l  be provided as required t o  make the  
f a c i l i t y  cmmpletely operable.  The f a c i l i t y  w i l l  serve as an 
administ:raitive c e n t e r  f o r  po l i ce  matters and as a diFpatching 
poin t  for s e c u r i t y  po l i ce  assigned t o  the  new area. The bui ld ing  
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w i l l  a l s o  serve as t h e  weapons depos i tory ,  i n t e r r o g a t i o n  poin t  
f o r  minor po l i ce  matters, temporary de t en t ion  po in t ,  and polil:e 
radio base s t a t i o n .  

JUSTIFICATION -- : 

The cont inuing  build-up of personnel f o r  the Manned Lunar Landing 
program and t h e  progress on the  a s soc ia t ed  f a c i l i t i e s  and programs r e q u i r e  
inc reases  i n  mission and range support f a c i l i t i e s .  The a d d i t i o n a l   personnel. 
must be pr'ovided working space, t r a n s p o r t a t i o n ,  supply, and a l l  o the r  
s e r v i c e s  necessary f o r  proper work performance. The present  mission and 
range support f a c i l i t i e s  a r e  inadequate f o r  t h e  work programmed i n  t h e  fiscixl  
yea r s  1965 anld 1966. 

Addition --- t o  t h e  Launch Operations Center headquarters :  The 
f o r e c a s t  number of r e l a t e d  research ,  engineering, and adminis- 
t ra t ive personnel who should be housed toge ther  i n  t h i s  f a c i l i t y  
throu;%h the  period covered by cons t ruc t ion  i n  the  f i s c a l  year  
1964 :is 2,031. 
persons,, These personnel  are concerned with the  Sa turn  and 
Advanced Saturn v e h i c l e s ;  and with f i s c a l  matters, procurement, 
and o v e r a l l  management and adminis t ra t ion .  
under one roof w i l l  g r e a t l y  s impl i fy  t r a n s p o r t a t i o n ,  t r a v e l  t i m e ,  
and nieeting problems ; w i l l  improve o v e r a l l  program management, 
and w i l l  create an atmosphere of u n i t y  of purpose. 
1ogic .d  loca t ion  f o r  t h e  requi red  a d d i t i o n a l  space i s  an 
addit:j.ori t o  t he  Launch Operations Center headquarters.  

The au thor ized  bu i ld ing  w i l l  accommodate 1,110 

Housing these  groups 

The most 

--- Addition t o  the  c e n t r a l  supply bui ld ing:  The a c t i v i t i e s  and t h e  
persalrtnel i n  t h e  new area w i l l  be inc reas ing  s t e a d i l y  during t h e  
next f'ew years.  
theref 'ore,  have t o  be handled and stocked i n  support  of t h i s  
build-up. The re turn  and salvage cyc le  w i l l  be i n  f u l l  operation. 
More d!ispensing and recording opera t ions  w i l l  be involved. 
t he  order - rece iv ing- i ssu ing  cyc le  involves, i n  many cases, a 
p ro t r ac t ed  per iod ,  i t  is necessary t o  have adequate s to rage  t o  
prevent damage t o  merchandise and de lays  i n  i s su ing .  The re- 
quested space w i l l  provide the necessary f a c i l i t i e s  from which 
e f f i c i e n t  supply func t ions  can be maintained. 

Larger amounts of supp l i e s  and equipment w i l l ,  

Since 

--- Addition t o  p l an t  maintenance f a c i l i t i e s :  
begin t o  be completed toward the  end of 1963, t h e r e  w i l l  be a 
d e f i n i t e  need f o r  increased  p l an t  maintenance func t ions .  I n  the  
f i s c a l  y e a r  1964, t he re  w i l l  be a sharp  inc rease  i n  p l a n t  
maintenance and r e p a i r  requirements as l a rge  increments of 
bui ld ing  space and u t i l i t i e s  are completed and go i n t o  f u l l  
operait ion. 
soon i a9  a f a c i l i t y  i s  completed. I n  a semi- t ropica l  climate, 
t he  dete:r iorat ion of p a i n t ,  wood, paving, and metal i s  rapid.  
The i n t e n s i v e  use of f a c i l i t i e s  a l s o  r e s u l t s  i n  t h e  r a p i d  break- 

As new f a c i l i t i e s  

Prevent ive maintenance and minor r e p a i r  begin as 
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down of' support  systems and u t i l i t i e s .  
fac i1 i t : i es  must be a v a i l a b l e  on a cont inuing b a s i s  as soon as 
a f a c i  1.it:y becomes operable. 

Maintenance and r e p a i r  

--- Addition t o  warehouse f a c i l i t i e s :  
providbs only the  i n i t i a l  o r  token increment of t he  s torage  
requirements f o r  range support  materials. A s  the  program moves 
i n t o  1.9641, the  new cons t ruc t ion  i n  the  I n d u s t r i a l  Area w i l l  be 
going int:o operation. Warehouse capac i ty  must be ava i l ab le  t o  
accomniodate the  supp l i e s  and materials which w i l l  be a r r i v i n g  i n  
ever- increasing volume t o  support  the  program. Lack of these  
l o c a l  ritorage f a c i l i t i e s  would move the  l o g i s t i c  support  a r ea  
back t o  t:he Cape Canaveral Missile T e s t  Annex and t o  Pa t r i ck  Air  
Force Ilaoe. The r e s u l t  would be a most i n e f f i c i e n t  and 
uneconcnnical operation. I n  add i t ion ,  adequate s torage  area is 
not  act:uatlly ava i l ab le  a t  e i t h e r  of the  alternate sites melitionled. 

The authorized f a c i l i t y  

-- Secur i txheadquar t e r s :  
Government property from t h e f t  and sabotage and t o  provide 
vehicu1.ar t r a f f i c  cont ro l .  
employed i n  the  new a r e a  which conta ins  approximately 87,000 
acres .  A.pproximately 115 persons w i l l  be engaged i n  s e c u r i t y  
mat te rs  assoc ia ted  with the  new area. The adminis t ra t ion  of the  
operat ions of t h a t  force  r equ i r e s  a headquarters  f o r  records 
f i l i n g ,  f o r  guard supervis ion,  and f o r  a r epor t ing  s t a t i o n  f o r  
the  guards going on duty. 

Guards are needed t o  p ro tec t  the  

There w i l l  be upward of 6 ,000  persons 

COST ESTIMATI:: 

B, SITE DEVI3LOPMENT AND UTILITY INSTALLATIONS.. .................. $865,0oc' 

Clearing and grading..*........................ $158,000 

Water:, sewer, e l e c t r i c a l ,  hea t ing ,  and 
Roads,, parking a r e a s ,  and outdoor s torage  a r e a s  457,000 

c m i i m i c a t i o n  connections.................... 250,000 

C. FACILITl! CONSTRUCTION AND MODIFICATIONS....................... f1,399,OOCl 

Addition t o  the  Launch Operations Center 
headquarters  (197,000 square f e e t  a t  $22 
per square foo t ) .  ............................ 4 , 3 3 4 , 0 0 0  

Addition t o  the  cen t r a  1 supply f a c i l i t y  

Additions t o  the  p l an t  maintenance f a c i l i t y  

Addition:; t o  the  warehouse (80,000 square f e e t  

(40:,000 square f e e t  a t  $9 per  square foot) . . .  

(45: ,000 square f e e t  a t  $19 per  square foot).. 

a t  $LO per  square foot)................ ...... 

360,000 

855,000 

800,000 
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Security headquarters (2,500 square feet 
at $20 per square foot) .................... $50,000 

D. EQUIPMENT, INSTRUMENTATION . AND SUPPORT SYSTEMS.. ........... $ L ,o 10 ,00(:~ 

Inter-communication equipment.. .............. 300 , 000 
Laboratory and shop equipment ................ 650,000 
Furniture.................................... 60 , 000 

E. DESIGN AND ENGINEERING SERVICES............................. -. :L,035,00(E_ 

Total estimated cost................................ 2 i 5 U L L u L  
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

BARGE LOCK AND CHANNEL 

DE SCRIPTION : 

This  p ro jec t  provides  f o r  NASA’s share  of t he  c o s t  of cons t ruc t ing  a 
waterway connection between Por t  Canaveral Harbor on t h e  A t l a n t i c  0l:ean and 
the  e x i s t i n g  barge channel i n  t h e  Banana River. The overall  scope of t h e  
work c o n s i s t s  of a sh ip  lock wi th  dimensions of approximately 90 f e a t  i n  wic l t l i ,  
400 f e e t  i n  length,  and 14 f e e t  i n  depth over s i l ls;  a four  l ane  moveable 
br idge  w i t h  a c l e a r  span of approximately 90 f e e t ;  approximately 12,000 l i ne -  
a r  f e e t  of channel, w i th  approximate dimensions of 125 f e e t  i n  width and 12 
f e e t  i n  depth,  extending from the  lock t o  the  e x i s t i n g  Saturn barge channel 
i n  the Banana River.  The p ro jec t  a l s o  inc ludes  the  deepening of the  e x i s t i n g  
barge channel from approximately LO f e e t  t o  approximately 12 f e e t ,  between 
the  connecting poin t  and the  Advanced Saturn launch complex No. 39. A 2,400 
square foo t  opera t ions  bu i ld ing ,  w i th  dimensions of approximately 40 f e e t  by 
60 f e e t ,  w t l l  be provided a t  the  lock t o  house the  opera t ing  equipmtmt and 
opera t ions  c rew.  A l l  s i t e  prepara t ion  and u t i l i t i e s  requi red  t o  provide a 
completely operable  f a c i l i t y  w i l l  be included wi th  the  bui ld ing .  One person 
w i l l  be on duty a t  a l l  times, and a minimum c r e w  of t h ree  w i l l  b e  requi red  to 
opera te  the  lock. 

The poitt:Lon of the  work t o  be funded by NASA i s  as follows: 

(a) The a d d i t i o n a l  cos t  of providing lock width of approximately 
114 f e e t  more than the  56 f e e t  which the  U. S. Army Corps of 
Ehigfneers would normally provide. 

(b) The lock opera t ions  bui ld ing .  

( c )  The deepening of the e x i s t i n g  channel from 10 f e e t  t o  1 2  fee t .  

The basic: lock and the  channel dredging i n  t h e  lock area w i l l  b e  inc lud-  
ed i n  the  Corps of Engineers budget f o r  the  f i s c a l  year  1964. The br idge  w i l l  
be provided by the  S t a t e  of F lor ida .  

JUSTIFICATIC,N: 

The present  barge channel from t h e  i n t r a - c o a s t a l  waterway t o  t h e  Advanced 
Saturn launcsh complex No. 39 area is 125 f e e t  wide by 10 f e e t  deep. However, 
b r idge  clearan.ces on the  i n t r a - c o a s t a l  waterway l i m i t  barge width t o  55 f e e t .  
Advanced launch veh ic l e s  t o  be t r anspor t ed  i n  t h e  near  f u t u r e  w i l l  r equ i r e  a 
minimum barge width of 87 f e e t  and these  launch veh ic l e s  could no t  be barged 
over t h e  i n t r a - c o a s t a l  waterways without  major r ev i s ions  t o  several lexisting 
br idges.  
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Altering the  s t r u c t u r e  of e x i s t i n g  bridges would be expensive, time-con- 
suming, and would se r ious ly  d i s rup t  vehicu lar  t r a f f i c  over a wide area. 
This  i s  not considered f eas ib l e ,  Construction of t h e  lock and chaninel 
i s  the  only p r a c t i c a l  means of accommodating the  l a r g e r  barges. The r i g h t -  
of-way land is owned by the Por t  Authority of Brevard County, Florilda so t h a t  
no c o s t s  fclr land w i l l  be involved. The loca t ion  of t he  lock a t  thle Por t  
Canaveral Harbor w i l l  u t i l i z e  ex i s t ing  por t  f a c i l i t i e s  t o  the  greatlest ex t en t  
possible. 

Without the  proposed lock and channel, t he  d i r e c t  de l ive ry  of Eully- 
assembled advanced launch veh ic l e s  t o  t h e  barge unloading f a c i l i t y  w i l l  not 
be poss ib le  i n  the  Advanced Saturn launch complex No. 39 a rea .  The veh ic l e s  
would have t o  be shipped i n  smaller sec t ions  f o r  extensive l o c a l  assembly or  
be transshipped a t  P o r t  Canaveral. 
time-consuming, and hazardous. 

This mul t ip le  handling would be expensive, 

COST E STINATE : -- 
A. LAND Ai~QUISITION..........................................~ - -<.I 

B. SITE DISVE'LOPMENT AND UTILITY INSTALLATIONS. ................ $925,000 

C. FACILIlrY GONSTRUCTION AND MODIFICATIONS................... 48,000 

Operiatitons building (2,400 square f e e t  a t  $20 
per square foot)..................*........ 48,000 

D o  EQUIPME!YT, INSTRUMENTATION, AND SUPPORT SYSTEMS............ 12,000 

Lock loperation equipment, . . , e , . . . 11,000 
Furn:Ltu:ce . . . . . . . . . . . o~ . . . . . . * . . . * . . . . . e . . . . . e  1,000 

Tota l  estimated cost............ ~ ~ , O O O , O O O  
-I 
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

CAFETERIA 

DESCRIPTIOK -. : 

This p ro jec t  proposes the cons t ruc t ion  of a 400-seat main c a f e t e r i a  and 
c e n t r a l  k i tchen  t o  be loca ted  i n  the M e r r i t t  I s l and  Industrial Area.. The 
c a r e t e r i a  bu i ld ing  w i l l  have a gross  a r e a  of approximately 15,000 square f e e t ,  
with over-all dimensions of approximately 135 f e e t  by 158 f e e t .  The con- 
s t r u c t i o n  v i11  be of re inforced  concrete  with masonry c u r t a i n  walls and w i l l  
be of stanclnrd design. The p ro jec t  inc ludes  the  necessary u t i l i t i e s ,  roads ,  
park ins ,  equipment, and furn ish ings  t o  make t h i s  a complete and operable 
f a c i l i t y .  A l s o  included i n  the p ro jec t  a r e  the  equipment and furn ish ings  f o r  
ou t ly ing  serving a reas .  A sketch of the f a c i l i t y  i s  shown on the Sollowing 
Page 

JUSTIFICAT]'OI\!: 

Recent food se rv ice  plans prepared independently by the  Launch Operations 
Center anc the range con t r ac to r  have r e s u l t e d  i n  the  conclusion t h a t  a 
requiremert. e x i s t s  f o r  a c e n t r a l i z e d  k i tchen  c a f e t e r i a  with a u x i l i a r y  food 
se rv ice  l i n e s  located i n  seve ra l  a d d i t i o n a l  a r eas  throughout the  NASA 
a c t i v i t i e E  on Mer r i t t  I s land .  These plans r e f l e c t  a savings i n  c o s t  t o  be 
r e a l i z e d  from grouping of personnel and cooking f a c i l i t i e s  i n  one loca le .  A 
430 man cafet .er ia  w i l l  be located ad jacent  t o  the  main k i tchen  t:o serve  range 
operat ion personnel i n  the immediate v i c i n i t y .  

The food prepared i n  the c e n t r a l  f a c i l i t y  w i l l  be t r a n s f e r r e d  kly van t o  
the var ious  out ly ing  se rv ic ing  f a c i l i t i e s .  It  i s  est imated t h a t  by January 
1, 1965, theire w i  11 be approximately 6,000 people working i n  t he  M e r r i t t  
I s land  a r e a ,  of which approximately 3,000 w i l l  r equ i r e  the  s e r v i c e s  of t h i s  
c a f e t e r i a .  

COST ESTIPZliTII : --- 
A. LAND ACQIJISITION.. - -I - ........................................... 
B. SITE 1)ISVELOPMEMT AND UTILITY INSTALLATIONS. ................ ,. $150,000 

Clea-ring, grub' :.ng, and grading..  ............... $50,000 
Water, sewer, e l e c t r i c ,  telephone and f i r e  

a : t a r i n  s e rv i ces  ................................ 30,000 
Service road and parking a r e a  ................... 70,000 

C. FACILI'E CONSTRUCTION AND MODIFICATIONS..... ................ 370,000 

B u i  Lding.. (15,000 square f e e t  a t  $24.70 per  
sq-mre  foo t )  .................................. 370,000 
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D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.....,...... ... $306,031:) 

Main ki tchen and c a f e t e r i a  equipment.. ........... 
Main c a f e t e r i a  furni ture . . . . . . . . . . . . . . . . . . . . . . . . .  9 ,  !SO0 
Servi rg  l i n e  equipment a t  t h e  opera t ions  and 

Serving l i n e  equipment at  the engineer ing and 

$157,SOC) 

checkclut bu i ld ing  .............................. 59,000 

operat ions bui ld ing  ............................ 80,000 

E. DESIGN ANI) ENGINEERING SERVICES............................... 73,000 -- 
Tota l  es t imated '  cos t . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . , .  $899.000 _- 



LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

CALIBRATIONS AND STANDARDS LABORATORY 

DE SCRI PTIOI\[ : 

This F ro jec t  provides f o r  the  cons t ruc t ion  of a labora tory  of approxi- 
mately 15,COO square f e e t  f o r  c a l i b r a t i n g  and s tandard iz ing  e l e c t r o n i c  and 
mechanical equipment. 
t h e  labora tory  w i l l  be a two-story masonry s t r u c t u r e  loca ted  i n  the  M e r r i t t  
I s l and  I n d u s t r i a l  Area, with dimensions of approximately 75 f e e t  by 100 
f e e t .  Heat b i l l  be supplied by the  c e n t r a l  hea t ing  p l an t  i n  the  artza. 
This f a c i l i t y  w i l l  be provided wi th  a very high order  of a i r - cond i t ion ing  
and humidity cont ro l .  Other special. environmental c o n t r o l s  for l i g n t  and 
d u s t  w i l l  be needed i n  some spec ia l i zed  areas. A f i r e  alarm system w i l l  
be provided wi th in  the  s t r u c t u r e .  The equipment foundations w i l l  be 
designed t c  e l imina te  v i b r a t i o n s  produced by veh ic l e  f i r i n g s  and f l i g h t .  
S i t e  develcpnent, parking, access  roads,  and u t i l i t i e s ,  such as watlzr, 
sewer, s p e c i a l  e l e c t r i c  power, and c o m u n i c a t i o n s , w i l l  be provsded a s  
requi red  tcl make the  f a c i l i t y  completely operable. 

A s  i nd ica t ed  i n  the  drawing on the  following page, 

The f c c i l i t y  w i l l  provide the  capac i ty  t o  a d j u s t ,  t o  a uniform standard,, 
gages, m e t e r s ,  and equipment used t o  read o r  measure phys ica l  q u a n t i t i e s  
o r  q u a l i t i e s  including wave shape, frequency, and amplitude; e l e c t r i c a l  
r e s i s t a n c e ,  capacitance,  and p o t e n t i a l ;  p ressure ,  temperature, l i g h t ,  
v e l o c i t y ,  r c c e l e r a t i o n ,  th ickness ,  hardness,  l ength ,  weight, and t h e .  

JUSTIFICATJS!: 

The equipment used t o  launch veh ic l e s  and t o  o b t a i n  d a t a  from launches 
i s  ex tens ive  and, i n  p a r t ,  d e l i c a t e  and complicated. The equipment must 
be accurate 2nd operable. To i n s u r e  the  accuracy of readings  and the  
r e l i a b i l i t y  of performance, a l l  i t e m s  must be checked and tested. The 
gages, meters, t o o l s ,  and equipment used f o r  checking must a l l  b e  accura te  
t o  f ixed  standards.  To provide and maintain t h a t  degree of  accuracy, they 
are re turned  t o  a s tandards  and c a l i b r a t i o n  labora tory  f o r  pe r iod ic  
examination 2nd s e t t i n g .  The a c t u a l  launch equipment i t s e l f ,  i f  po r t ab le ,  
can, when c e s i r e d ,  be s e n t  t o  the  labora tory  f o r  r e c a l i b r a t i o n  by t h e  
master equipment. The e x i s t i n g  f a c i l i t i e s  a t  Cape Cnnaveral a n d  a t  t he  
P a t r i c k  A i r  Force Base are opera t ing  on two s h i f t s  t o  keep up with t h e  
cu r ren t  wcrkload. A new t e s t  shop and s tandards  labora tory  i s  programed 
fo r  the  Pa t r i ck  A i r  Force Base i n  the  f i s c a l  year 1965 t o  meet the  present  
workload. D e  present  workload i s  es t imated  a t  c a l i b r a t i n g  over 15,000 
items on an  average of twice a year. The a d d i t i o n a l  workload which w i l l  be 
generated hy the  expanded f a c i l i t i e s  of t he  Launch Operations Ccnter cannot 
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be accommoda.t:ecl by any e x i s t i n g  or  planned f a c i l i t y .  
the new Merrit t .  I s land  I n d u s t r i a l  Area v i a  the  completed road n e t  a r e  7 
m i l e s  t o  the Cape Canaveral s tandards  labora tory  and 25 mi les  t o  the Pa t r i ck  
A i r  Force Base laboratory.  A saving of 2 hours of t r a v e l  t i m e  p lus  mileage 
c o s t s  would be r e a l i z e d  by the  e l imina t ion  of each t r i p  t o  the Pa t r i ck  A i r  
Force Base and 24 per cent  of t h a t  saving by e l imina t ing  each t r i p  t o  the 
e x i s t i n g  a rea  from the new area.  I n  add i t ion ,  t he re  would be an increased 
p o s s i b i l i t y  of shock damage t o  the adjustments when t r anspor t ing  equipment 
the longer d i s t ances  t o  the  present  ships .  The economical l oca t ion  c f  the  
requi red  adc1:itional capac i ty  is  on Mer r i t t  Is land.  
f a c i l i t y  i s  above normal due t o  the  requirement f o r  foundations capabsle of  
damping out  shocks and v i b r a t i o n s ,  and due t o  unusual environmental 
requirements required i n  t h i s  type of structure. 

The d i s t ances  from 

The u n i t  cos t  of t h i s  

COST ESTIMATICI: 
- - .- A. LAND ACQ'3I:;ITION .......................................... 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS............. ... $ tl0,OOO 

Clearing,  grubbing and grading.. ............. $20,000 
Access roads and parking area ................ 20,000 
U t i l i t i e s  extensions. . .  ...................... 20,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS........... ........ 7O0,OOO 

Building (.L5,000 square f e e t  a t  $46.65 per 
square foo t )  ............................... 700,000 

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

Elec t ron ic  t e s t  equipment and standards. . . . . .  1,000,000 
Mechanical-hydraulic t e s t  equipment and 

standards.  ................................. 750,000 
Physical standards... . . . . . . . . . . . . . . . . . . . . . . . .  250,000 

E. DESIGN AND ENGINEERING SERVICES........................... 107 , ,000 

Total estimated cost............ $2,8$7,000 -- 



LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

CENTRAL INSTRUMENTATION FACILITY 

DESCRIPTION: 

This p;cDject covers  the  design and cons t ruc t ion  of an instrumenl.ation 
f a c i l i t y  cons i s t ing  of two sepa ra t e  masonry bui ld ings .  The two-story primary 
s t r u c t u r e ,  with dimensions of approximately 200 f e e t  by 235 f e e t ,  and a gross  
area of approximately 94,000 square f e e t ,  w i l l  be c e n t r a l l y  loca ted  1.n the 
Merritt I s l and  I n d u s t r i a l  Area. The one-story a u x i l i a r y  s t r u c t u r e ,  with 
dimensions o f  approximately 50 f e e t  by 156 f e e t  and a g ross  area of iipproxi- 
mately 7,800 stquare f e e t ,  w i l l  be located approximately one mile nor th  of 
the primary s t r u c t u r e  t o  avoid r a d i o  frequency in t e r f e rence  from equ:i.pment 
opera t ing  i n  t h a t  s t r u c t u r e .  Both bui ld ings  w i l l  have dropped acous t i c  
c e i l i n g s ,  composition t i l e d  f l o o r s  (e leva ted  i n  labora tory  and o the r  s p e c i a l  
use areas r equ i r ing  ex tens ive  cabl ing) ,  and a high order  of humid€ty c o n t r o l  
and a i r -condi t ion ing .  Sketches of the two bui ld ings  are shown on the follow- 
ing  page. 

This f < a c i l i t y  w i l l  serve a l l  NASA launch complexes. I t  w i l l  include 
e l e c t r o n i c  *and o ther  equipment s u i t a b l e  f o r  opera t ion  from a c e n t r a l  f a c i l i t y  
i n  support  of more than one launch complex, t o  accomplish: (1) environmental 
measurement a t  t he  launch s i t e  before  and during f l i g h t ;  (2)  pre-launch 
checkout of on-board measuring, te lemetry,  t rack ing ,  command, and t e l e v i s i o n  
equipment; (3) f l i g h t  readiness  monitoring before  and during f l i g h t ;  (4) re- 
ce iv ing  and recording te lemet ry ,  t e l e v i s i o n ,  and t racking  da ta  tiurin,,; l i f t -  
o f f  and e a r l y  f l i g h t ;  ( 5 )  real-time p resen ta t ion  of t racking ,  telemeltry, and 
t e l e v i s i o n  data inc luding  l imi ted  real-time da ta  reduct ion  and analyi;is ; 
( 6 )  preliminary p o s t - f l i g h t  reduct ion  and eva lua t ion  of t r ack ing  and te lemetry 
d a t a ;  and (7)  s c i e n t i f i c  computations r e l a t e d  t o  launch preparat ion.  

The requi red  equipment c o n s i s t s  o f :  

-- Comguter equipment: Computer equipment i s  requi red  f o r  
s c i e n t i f i c  c a l c u l a t i o n s  r e l a t e d  t o  launch p repa ra t ions ;  
real-time computer equipment is requi red  f o r  analyzing 
te lemetry and t r ack ing  d a t a  during pre-launch veh ic l e  tests 
and powered f l i g h t .  The main bulk of t he  computer equip- 
ment will be c e n t r a l l y  loca ted  t o  serve more than one com- 
plex.  The na tu re  of t he  computer t a sk  demands c lose  coordi-  
nat ion with,  and proximity t o ,  o the r  elements i n  the  a rea  
of data input  ( e s p e c i a l l y  telemetry d a t a ) ,  da t a  output ,  
and display.  

--- Data .  h.andling, processing and p resen ta t ion  equipment: 
This, equipment w i l l  be used f o r  checking the  v a l i d i t y  of 
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r a w  and reduced da ta ,  making tape  and card  copies  and 
hard-copy records ;  and preparing d i g i t a l  and analog 
records f o r  shipment t o  the  u s e r  f o r  l o c a l  quick-look 
eva lua t ion ,  presenta t ion ,  o r  reduction. It inc ludes  card  
handling and da ta  conversion equipment, p r i n t e r s ,  photo 
processing equipment f o r  analog records,  d i g i t a l  and analog 
d isp lay  equipment, short-t ime da ta  s torage  equipment, and 
the  bu f fe r s  necessary t o  opera te  t h i s  equipment i n  con- 
junc t ion  with the  computers mentioned above. 

--- Tracking equipment: The p ro jec t  inc ludes  a c e n t r a l  record- 
ing  s t a t i o n  and assoc ia ted  equipment f o r  t racking  systems 
operated by NASA i n  the  launch area.  The equipment i s  
used f o r  coordinat ion i n  checking out  on-board beacons and 
o ther  t racking  a ids ,  f o r  compatabi l i ty  t e s t s  between the  
on-board beacons and ground-based t racking  equipment used 
f o r  f ' l igh t  s a f e t y  purposes, and f o r  recording t r a j e c t o r y  
data  f o r  l a t e r  reduction. This w i l l  be the  c e n t r a l i z e d  
s t a t i o n  f o r  s eve ra l  l a rge  and complex t racking  systems 
such ah: the  u l t r a -h igh  and very-high frequency doppler 
t ra  j r!ct.ory instrumentat ion sy s t e m s  now operated elsewhere 
on the  F lo r ida  coas t  by NASA. 

F l i g h t  TV ground equipment: Equipment i s  required which 
w i l l .  be used t o  rece ive  and record t e l e v i s i o n  information 
froni the  veh ic l e  during the  check-out and powered f l i g h t ,  
and 1:o disp lay  the  information i n  real- t ime o r  during 
playbacks a f t e r  a p r e f l i g h t  o r  f l i g h t  test. 

--- Acoustic measuring equipment: 
w i l l 1  be provided f o r  measuring the  area-wide a c o u s t i c a l  

The necessary instrumentat ion 

envj.:coiunent during a launch and t o  serve as the c e n t r a l  
a c o u s t i c a l  laboratory where c a l i b r a t i o n s  and system t e s t s  
w i l l  be run, and where a c o u s t i c a l  da t a  reduct ion and eva l -  
ua t ion  w i l l  be performed. 

--- Instturnentation enpineer ing support  equipment: This equip- 
ment i s  used i n  support  of f i r i n g s  f o r  more than one launch 
comple:~, and i s  required t o  measure the e f f e c t s  of the  launch 
environment on s t r u c t u r e s  and equipment i n  the  launch area.  
It i a l S O  i s  used t o  provide genera l  instrumentat ion se rv ices ,  
such a s  instrument c a l i b r a t i o n ,  l abora tory  workshop, pre- 
ventivle maintenance, and short-lead-time modif icat ions of 
instrumentat ion systems. 

--- Conmnunlcation and da ta  t ransmission equipment: 
cmnunica t ion  and s igna l ing  equipment is  required between 
the  var ious instrumentat ion si tes which can be more con- 
venien t ly  combined with da t a  t ransmission than with genera l  
purpose communications. Included i s  equipment requi red  f o r  

Voice 
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tra.nsnii t t ing and r ece iv ing  d i g i t a l  and analog information 
between va r ious  ins t rumenta t ion  si tes i n  the  launch area 
andl f o r  rece iv ing  da ta  (both i n  real t i m e  and a f t e r  t he  
fac.1:) f o r  computer i npu t ,  da t a  p re sen ta t ion ,  and da ta  
prciceri sing. 

--- TeI.c!mstry equipment: A s u b s t a n t i a l  quan t i ty  of general-  
use equipment w i l l  be operated i n  support  of veh ic l e  
checkouts and launches from more than one complex. This 
equipment inc ludes  antennas,  p reampl i f ie rs ,  mul t ip lexers ,  
receivers, d i sc r imina to r s ,  decommutators, and recording 
equipment f o r  pu lse  amplitude modulated, pu lse  dura t ion  
moclulated, pu lse  coded modulated, and s i n g l e  sideband 
teI.emc!try a t  both ultra-high-frequency and very-high- 
frequency ; and the  condi t ion ing  equipment requi red  t o  
supply telemetered da ta  t o  computers, da t a  presenta t ion  
equipment, and da ta  l inks .  This equipment w i l l  a l s o  be 
capablie of performing playbacks of telemetry tapes  t o  
provide computer and da ta  inpu t s  as hard-copy d i g i t a l  and 
ansi:log; records requi red  f o r  quick-look eva lua t ion  of pre- 
launch and f l i g h t  tests. With t h i s  equipment i t  w i l l  be 
poss ib le  t o  record simultaneously 26 te lemetry l i n k s  a l l  of 
whi.c:h can be s tandard very high frequency l i n k s  o r  some can 
be u l t r a  high frequency o r  single-sidebank l inks .  It w i l l  
a l s o  be poss ib le  t o  decommutate 26 l i n k s  simultaneously,  
e i t h e r  i n  real-time o r  during tape  playbacks t o  provide 
inputtr t o  o the r  equipment. 

JUSTIFICATION -- : 

A c e n t r a l  instrumentat ion f a c i l i t y  i s  e s s e n t i a l  f o r  providing,  i n  an 
appropr ia te  c e n t r a l  l oca t ion  i n  the  new I n d u s t r i a l  Area, t he  increased  NASA 
instrumentat:j.on c a p a b i l i t y  t h a t  w i l l  be necessary a f t e r  the f i s c a l  yea r  1964 
e f f e c t i v e l y  t o  support  the cons t an t ly  expanding NASA launch operation! a c t i v i -  
t i e s ,  par t ic :u la r ly  those r e l a t e d  t o  the  Manned Lunar Landing program. 

The r e l a t i v e l y  high u n i t  cons t ruc t ion  c o s t  ($50.00 per  square focit) e s t i -  
mated f o r  ttu.s f a c i l i t y  i s  predica ted  on heavy a i r -condi t ion ing  and humidity 
c o n t r o l  load:;, hung acous t i c  t i l e  c e i l i n g s ,  e l eva ted  f l o o r s ,  and similar re- 
quirements which are t y p i c a l  of ins t rumenta t ion  f a c i l i t i e s .  The concentra- 
t i o n  of t h i s  ir istrumentation i n  a c e n t r a l l y  located f a c i l i t y  r ep resen t s  a 
savings over the choice of several widely-separated,  smaller f a c i l i t i e s ,  each1 
of which woii’td r equ i r e  sepa ra t e  environmental c o n t r o l  systems and t h e i r  
a s soc ia t ed  u1:i:Lit.y se rv ices .  

Detai led j u s t i f i c a t i o n s  f o r  the  equipment, ins t rumenta t ion ,  and Eiupport 
systems that: wI-11. provide the  increased  c a p a b i l i t y  e s s e n t i a l  t o  the EIASA 
missions foI.:Lo~i: 

-- Cong’uter equipment: There are two d i f f e r e n t  bas ic  requi re -  
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merits f o r  instrumentat ion computer u t i l i z a t i o n  i n  connec- 
t i c m  with the  Manned Lunar Landing program: 

(1)~ A requirement f o r  the t echn ica l  a n a l y s i s  of systems, 
s t a t i s t i c a l  s t u d i e s ,  c r e a t i o n  of e r r o r  propagation 
mode Is, and predic t ions  of systems behavior. This 
requirement i s  not  t i e d  t o  any s p e c i f i c  launch 
vehic le. 

(2) A requirement f o r  the  d i g i t a l  real-time handl ing 
of da ta  received by means of the  veh ic l e  te lemetry 
l i n k s  f o r  the  purpose of checking and analyzing 
the  e n t i r e  te lemetry loop. This func t ion  of t he  
computing system i s  enlarged during veh ic l e  f l i g h t  
by the  adding of real- t ime da ta  received from 
t racking  systems, whereby f l i g h t  performance 
a n a l y s i s  may be performed. 

Computing equipment meeting the  above requirements w i l l  be 
grouped i n t o  two systems t o  achieve a minimum of ope ra t iona l  
initlerfaces. One group w i l l  c o n s i s t  of a medium-size com- 
puter  system. For the  o the r ,  and necessa r i ly  much l a r g e r  
syistein, t he re  are two bas i c  approaches. One is  t o  employ 
one, o r  probably two, la rge  s i z e  computer systems. The 
o the r  is t o  devise  a system of several ( s ix  t o  e i g h t )  
i d e n t i c a l  medium s i z e  computer systems (modules) f o r  p a r a l l e l  
operation. Detail hardware s t u d i e s  w i l l  be made t o  estab1i:lsh 
the  bes t  method of approach. 
requirements of e i t h e r  method w i l l  vary m a t e r i a l l y i  

Nei ther  the  c o s t  nor t he  space 

--- Data handling, processing,  and presenta t ion  equipment: This 
equipment is requi red  t o  condi t ion  te lemetry and t r ack ing  
da ta  f o r  computer i npu t ,  t o  check the  v a l i d i t y  of raw da ta ,  
t o  make tape  and card  copies  and hard-copy records ,  and t o  
prepare d i g i t a l  and analog records f o r  shipment o r  f o r  l o c a l  
evaluat ion.  It is a l s o  needed t o  present  c r i t i c a l  t r a j ec to , ry  
and te lemetry da t a  i n  t h i s  f a c i l i t y  f o r  human eva lua t ion  of 
s i t u a t i o n s  not  covered by computer programs. 

--- Tracking equipment: 
will c o n s i s t  of ground rece iv ing  equipment, da t a  l i n k  
r ece ive r s ,  and communications, d i g i t i z i n g ,  and recording 
equipment. 
time use of t he  t r ack ing  information a v a i l a b l e  from e x i s t i n g  
t racking  s t a t i o n s  on the  F lo r ida  c o a s t ,  as w e l l  as t o  record 
the information f o r  f u t u r e  da t a  reduction. 

Tracking instrumentat ion i n  the  f a c i l i t y  

The equipment is requi red  t o  make optimum real- 

This equipment w i l l  r ep lace  an e x i s t i n g  similar s t a t i o n  now 
located i n  the  present  Cape Canaveral I n d u s t r i a l  Area. How- 
ever ,  t he  new f a c i l i t y  w i l l  include an  increased real-time 
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capa.M.I.ity, whereas the  present  s t a t i o n  i s  intended 
priniari ly f o r  recording da ta  f o r  later reduction. Useab Le 
exir;t:irtg t racking  equipment w i  11 be t r ans fe r r ed  t o  the  new 
faci:Lit:y and t h i s  f a c t o r  has  been considered i n  preparing 
the  cotit estimate. The present  f a c i l i t y  w i l l  be used by 
NASA con t rac to r s  engaged i n  the  Saturn program. 

F l i g h t  TV ground equipment: 
mari ly  t o  record,  f o r  later evaluat ion,  a l l  video inform- 
a t i o n  received from t h e  vehic le ,  either i n  f l i g h t  o r  during 
ground check-outs. It w i l l  a l s o  be necessary t o  r e l ay  t h i s  
i n f o r m t i o n  t o  such po in t s  i n  the  area as may requi re  i t  i n  
rea l - t ime and during playbacks, and t o  make copies  of t he  
f l i g h t  TV records f o r  shipment t o  the  da t a  users .  

This equipment w i l l  be used p r i -  

--I AcoiistLc measuring equipment: 
da ta  recorded a t  the  launch complex, a t  o the r  inhabi ted  
s i t e s  i n  the  launch area, and i n  the  surrounding towns is 
requir'ed t o  develop c r i t e r i a  f o r  the  design of f u t u r e  equip- 
ment and f a c i l i t i e s ,  t o  e s t a b l i s h  a c o u s t i c a l  danger areas 
f o r  fu tu re  f i r i n g s ,  t o  i n v e s t i g a t e  the  p robab i l i t y  of 
a c o u s t i c a l  focusing which might cause damage t o  c i v i l i a n  
populat ions,  t o  provide da t a  t o  eva lua te  methods of pre- 
d i c t i n g  focusing problems, and t o  inves t iga t e  c la ims of 
a c o u s t i c a l  damages i n  neighboring towns. 

The reduct ion of a c o u s t i c a l  

--- Instrumentat ion engineer ing support  equipment: 
ment is required t o  fu rn i sh  engineer ing support  t o  i n s t r u -  
mentation systems i n  the  launch area and t o  design, f a b r i -  
c a t e ,  and i n s t a l l  inst rumentat ion required t o  eva lua te  the  
performance of ground equipment during the  launch prepara- 
t i o n s  and e a r l y  f l i g h t .  

This equip- 

--- Communication and da ta  t ransmission equipment: 
t h i s  tjrpe i s  requi red  t o  t i e  toge ther  par t s  of inst rumentat ion 
sys,t:ems which are necessa r i ly  separated and t o  make i t  
poss ib le  f o r  computers and o the r  equipment of a general-  
use category t o  serve more than one complex from a c e n t r a l  
f a c i l i t y .  The equipment w i l l  c o n s i s t  of da ta  t ransmission 
and ccmnnunication equipment which is an i n t e r n a l  p a r t  O E  
an instrumentat ion sy s tern. 

Equipment of 

--- Tel.r?mt?try equipment: Telemetry equipment must operate  i n  
cori.furtction with the  computers and da ta  presenta t ions  and 
must be located i n  c l o s e  proximity t o  t h a t  equipment. It 
is required t o  rece ive ,  record,  and process da ta  from the  
veh:ic:Le, e i t h e r  i n  f l i g h t  or during checkout. It w i l l  
a l e o  supply telemetered information from the veh ic l e  t o  
instri imentation computers, which w i l l  eva lua te  the  da ta  
dui::lng pre-launch tests t o  determine f l i g h t  readiness  and, 
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during the  powered f l i g h t  of t he  booster .  t o  d e t e c t  and 
eva1.uaite malfunctions i n  real.time . 

COST ESTIMATE! : 

A . LAND ACC!UIsITION ........................................... 
. ................. B SITE DW'IEIX)PMENT AND UTILITY INSTALLATIONS 

... 
$110. 000 

S i t e  c: lietiring and grading ..................... $20. 000 
Roads and parking a r e a s  ....................... 60. 000 
Uti1it:y c.onnections ........................... 30. 000 

C . FACILITY CONSTRUCTION AND MODIFICATIONS .................... 51.090. 0001 

Primary h i l d i n g  .. (94. 000 square f e e t  a t  $50 

AuxilJ.i€rjT bui ld ing  . . (7. 800 square f e e t  a t  $50 
per  rsquare foo t )  ............................ 4.700. 000 

390. 000 

D . EQUIPMEN'L'. INSTRUMENTATION. AND SUPPORT SYSTEMS ............ 
per  square foo t )  ............................ 

24.. 7 0 0 0  15. 

General purpose d i g i t a l  computers ............. 
Buffer  system.............................^... 
Input . output condi t ioning system ............ 
Per iphera l  o f f - l i n e  equipment ................. 
Data handling. processing. and presenta t ion  

equipment ................................... 
Antennae and a s soc ia t ed  hardware .............. 
Low noise  pre-amplif iers  and t racking  s i g n a l  

recovery equipment .......................... 
Remote t racking.  rece iv ing  and s i g n a l  t rans-  

misisioin equipment ........................... 
Tracking s i g n a l  recording and q u a l i t y  

determining equipment ....................... 
Tracking i n t e r r o g a t o r s  and re ference  equipment 
F l i g h t  TV ground equipment .................... 
Acoustic measuring equipment .................. 
Instrumentat ion engineer ing support  equipment . 
Signal  modulators and t r a n s m i t t e r s  ............ 
Signal  r ece ive r s  and demodulators ............. 
Wide-band t ransmission system ................. 
Input  . output bu f fe r ing  equipment ............ 
Radio frequency rece iv ing  and combining equip- 

ment ........................................ 
Signal  recording equipment .................... 
Data d i g i t i z i n g  equipment ..................... 
Frequency modulated video processing equipment 

Signal  patching equipment ..................... Pulse coded modulated processing equipment .... 

4.000. 000 
1.500. 000 
1.700. 000 
1.600. 000 

1.900. 000 
1.550. 000 

1.320. 000 

645. 000 

849. 000 
586. 000 

1.500. 000 
65. 000 

850. 000 

450. 000 
350. 000 
800. 000 

900. 000 

450. 000 
690. 000 
800. 000 
700. 000 
500. 000 
700. 000 
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Strip chart recording equipment................ $310,000 

E.  DESIGN AND ENGINEERING SERVICES. .  .......................... 21,593 .OOfz 

Total estimated c o s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m!&!&U5o8.001;! 



LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

DEEP SPACE NETWORK LAUNCH STATION 

DESCRIPT IOb!:: 

A deep space network launch s t a t i o n  i s  required a t  the  Launch Clperations 
Center ,  Capti Canaveral ,  F lor ida .  The s t a t i o n  w i l l  provide a prelaunch check- 
out  communi.c:at:ion l i n k  between the  spacecraf t  and the  spacecraf t  d a t a  use r s  
during a l l  scheduled t e s t s  involving a r ad io  frequency l i n k ;  i t  wi l l  serve 
a s  a real-t::tme launch countdown telemetry l i n k  between the  spacecraf t  and the  
d a t a  use r  cuid w i l l  advise  the  con t ro l  c e n t e r  a t  the  Jet  Propulsion 1,aborator'y 
on the  concl:iti,on of the  te lemetry and communication systems; and it w i l l  
t r ack  the  spacecraf t  from launch t o  the  horizon t o  provide spacecraf t  d a t a  
during the  c r i t i c a l  launch por t ion  of the  t r a j e c t o r y .  The major eqtiipment 
i t e m s  which comprise the  f a c i l i t y  are a 25-foot diameter S-band trariismitting 
and receivi-ng antenna; an S-band r ad io  frequency rece iv ing  system; an S-band 
t r a n s m i t t e r ;  and such support  equipment as recorders ,  test  instrumentat ion,  
and da ta  tl:,in:;fer equipment. Approximately 25 percent  of the  e x i s t i n g  
launch s t a t i o n  d a t a  handling equipment w i l l  be in t eg ra t ed  i n t o  the  new 
f a c i l i t y .  The remaining useable  equipment w i l l  be re turned t o  the  ;let 
Propulsion ;Laboratory. S t ruc tu res  required t o  support  t he  f a c i l i t y  include 
the  antenna mount and foundation, an opera t ions  and engineer ing buil  ding,  
and a col l i inat ion tower. The p ro jec t  includes the  necessary u t i l i t y  con- 
nec t ions  and ,access roads. 

JUSTIF 1 C A T : Q g :  

The deep space network p resen t ly  c o n s i s t s  of f i v e  s t a t i o n s  and a control1 
center .  Tim of  the  s t a t i o n s ,  t he  temporary launch s t a t i o n  at Cape (:anavera:L 
and the  mobilte t r ack ing  s t a t i o n  a t  Johannesburg, South Afr ica ,  are designed 
f o r  the  t r ack ing  of t he  spacecraf t  during the  e a r l y  phases of i t s  f l i g h t .  
The o the r  s t a t i o n s  loca ted  a t  Goldstone, Ca l i fo rn ia ;  Woomera, Aus t r a l i a ;  and 
Johannesburg, South Afr ica ,  are l a r g e r  permanent s t a t i o n s  equipped with an 
85-foot diameter paraboloidal  antenna r e f l e c t o r  and the  necessary ecpipment 
t o  allow t'he s t a t i o n  t o  t r a c k  and communicate with the  spacecraf t  a t  lunar  
and in t e rp l ane ta ry  d is tances .  The con t ro l  cen te r  i s  loca ted  at. Pasxdena, 
Cal i forn ia .  

The f a c i l i t y  requested i n  t h i s  p ro jec t  w i l l  r ep lace  the  temporary launch 
s t a t i o n ,  now i n  trailers a t  Cape Canaveral, wi th  a permanent f ac i l i l t y  capable 
of handling the  workload of the  expanding lunar  and p lane tary  space'x-aft  
programs. 

It i s  im,perative t h a t  the  equipment a t  the  Launch Operations Cionter be 
compatible with the  equipment a t  the  o the r  s t a t i o n s  i n  the  deep space network. 
Due t o  an increas ing  need f o r  more and broader band space communications, it 
has become necessary t o  s h i f t  space communications from L-band t o  t'he l e s s  
congested S-band frequency range. Consequently, t he  conversion of the launch 
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s t a t i o n  from a temporary t o  a permanent s ta t im w i l l  a l s o  provide the neces- 
sa ry  modificixtion from L-band t o  S-band concurrent with the  frequency s h i f t  
a t  the  o ther  network s t a t i o n s .  

COST E STIMATI; : 

--- A. LAND A C ( ~ l J I S I T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B. SITE DElII3LOPMENT AND UTILITY INSTALLATIONS.. ................ $100,000 

Clear:t:ng, grading, and eros ion  control. . . . . . .  $25,000 
Access and s i t e  roads ........................ 40,000 
U t i l i t y  connectionsl......................... 35,000 

FACILITl CONSTRUCTION AND MODIFICATIONS..................... 305,000 

Operait Loins and labora tory  bui ld ing  (3,000 
squi3re f e e t  a t  $35.00 per  square foot).. . . .  105,000 

Antenna i n s t a l l a t i o n  and erection... . . . . . . . . .  60,000 
6 5,000 Collimation tower and housing ................ 

Antenna foundation........................... 75,000 

D. EQUIPMENT, INSTRUMENTATION, AND SWPORT SYSTEMS.. ........... 3:, 545,000 

Prec is ion  doppler and ranging system......... 
Multi-channel rece iv ing  system wi th  frequency 

600,000 

synthesizer  control........................ 1,100,000 
200-watt S-band transmitter.. . . . . . . . . . . . . . . . .  200,000 
Antenna and feed system ...................... 200,000 

Data lhandling and processing equipment. ...... 750,000 

t r o n i c  equipment ........................... 45,000 

Support equipment..... ....................... 650,000 

A i r  condi t ioning f o r  high-haat loss e lec-  

Tota l  estimated cost.. . . . . . . . . .  $4,000,000 -I 



LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

LAUNCH EQUIPMENT SHOP 

DE SCRIPTIOlJ : 

It is proposed t o  cons t ruc t  a one-story buid l ing  t o  serve as the  base 
technica l  r;iipport shop f o r  t he  f a b r i c a t i o n  and r e p a i r  of launch equj pment , 
such as umbil ical  tower swing arm attachments,  communication and e l e c t r i c a l  
cab le  switcliing and j a c k  po in t s ,  and t e l e v i s i o n  camera mounts. As jndicatetl  
i n  the  drawLng on the  following page, t he  s t r u c t u r e ,  with dimensionr: of 
approximate Ly 129 f e e t  by 202 f e e t  and conta in ing  approximately 20,;'50 square 
f e e t ,  will be loca ted  i n  the  Merritt I s l and  I n d u s t r i a l  Area. Space wi th in  
the  f a c i l i t y  w i l l  be func t iona l ly  a l loca t ed  approximately as followzi: 

Square Feet  

Sheet metal and welding shops............... 
Machine shop, gr inding shop, and t o o l  room. . 
E 1 e C t l : : i C i d  and communications shop. ......... 
Woodwoieking and p l a s t i c s  shops.............. 
Pa in t ing  and p l a t i n g  shops.................. 
Material:; s torage  enclosure.  ................ 
Nonfut:i:ional shop area, including aisles, ... 
Off ice:;, l a v a t o r i e s ,  and locker ,  shower, 

j*anii:or:3' and equipment rooms. ............. 

5,040 
4,170 
2,000 
1,350 
1,290 
1,400 
2,060 

3.440 

Total.............. 20,750 

High-precision machine shop areas, and o the r  areas as requi red ,  w i l l  
be air-conc1;itjloned o r  humidity-controlled t o  p r o t e c t  both men and machinery, 
and to assure  work of the  necessary qua l i t y .  
c e n t r a l  heiati l~g p l an t  w i th in  the  area. A f i r e  alarm system w i l l  be provided 
wi th in  the  bui lding.  
sewer , e l e c  t r i c  power, and communications, w i l l  be provided as requii*ed t o  
make the  faci:Lity completely operable.  

Heat w i l l  be suppl ied by the  

S i t e  development, parking, and u t i l i t i e s ,  such as water ,  

This  f a c i l i t y  w i l l  have the  c a p a b i l i t y  f o r  mi l l i ng ,  g r inding ,  s:haping, 

Cen t ra l ly  locatecl i n  the  
press ing ,  i:ol:Ling, r i v e t i n g ,  hea t  t reatment ,  woodworking, p l a s t i c s  working 
and the  emergency r e p a i r  of e l e c t r i c a l  equipment. 
new Merritt: I s land  I n d u s t r i a l  Area, i t  w i l l  serve as the  main shop f o r  a l l  
NASA-0perat:c.d launch complexes . 
JUSTIFICAT ]:ON :: --- 

This  faci .1i ty  i s  requi red  t o  provide the  l e v e l  and q u a l i t y  of quick- 
response launch equipment f a b r i c a t i o n  and r e p a i r  s e rv i ce  t h a t  w i l l  be required 
by the  NASA. arid i t s  s t age  con t r ac to r s  a f t e r  t he  f i s c a l  year 1964. 
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LAUNCH OPERATIONS CENTER 

F I S C A L  YEAR 1964 ESTIMATES 

LAUNCH EQUIPMENT SHOP 
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0perat:Lons a t  Saturn launch complex No. 34, from which th ree  successfu l  
Saturn 1aunclie.s have been made, have shown t h a t  t echn ica l  support  shop se r -  
v i c e  f o r  the  iinmediate f a b r i c a t i o n  and r e p a i r  of launch equipment i s  vi ta l .  
During launc'ning opera t ions ,  when a missile i s  on the  pad, con t r ac t ing  f o r  
emergency work without c o s t l y  and p roh ib i t i ve  delay i s  an imposs ib i l i ty .  

A de t a i l ed  study of the  Launch Operations Center t echn ica l  support  shops 
shows t h a t  eKist ing shop capac i ty  i s  i n s u f f i c i e n t  and t h a t  g r e a t e r  arid more 
d iverse  shop c a p a b i l i t y  i s  necessary i f  e x i s t i n g  and planned complexes a r e  
t o  rece ive  adequate support. The parameters f o r  the  proposed faci l i1 .y  were 
determined by p ro jec t ing  p a s t  requirements placed on the  Launch Operirtions 
Center shops, Patr ick A i r  Force Base shops, Pan American shops, and o the r  
con t r ac to r s  and NASA a c t i v i t i e s .  The proposed loca t ion ,  i n  the  new l I e r r i t t  
I s land  I n d u s t r i a l  Area, i s  based on the  d i s t ances  from t h i s  s i t e  t o  the  
complexes which w i l l  be served and on the  workloads predicted.  

This  f a c i l i t y  w i l l  be an adjunct  t o  and con t ro l  cen te r  f o r  the  present  
shops now lol-ated i n  the  Cape Canaveral I n d u s t r i a l  Area. 
w i l l  be maintained and u t i l i z e d  as "advance" shops i n  support  of NASA-launch 
complexes i n  t h a t  v i c i n i t y .  

These e x i s t i n g  shops 

COST ESTIMA'lCI3 -- : 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS. 0 :I; 60,000 

Clear ing,  grubbing, and grading. ................. $18,000 
Access roads and parking area. ................... 30,000 
U t i l i t y  extensions............................... 12,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS..... ................ 1!;94,000 

Shop bui ' lding (20,750 square f e e t  a t  
$19,,00 per  square foot )  ........................ 394,000 

D. EQUIPMEIU', INSTRUMENTATION, AND SUPPORT SYSTEMS............. ~ , ~ ~ ~ o o , o o o  

Mil l ing  inachines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  315,900 
L a t h e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168,750 
D r i l l  ~?ri~sses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,100 
Grindt?:cs,........................................ 100,000 
Jig-bi)re:r ........................................ 76,950 
Wood-working machines............................ 8,300 
Electi:ic,sl s e rv i ce  equipment..................... 80,000 
General shop equip~nt. . . . . . . . . . . . . . . . . . . . . . . . . .  140,000 
Furn i tu re ,  f i x t u r e s ,  and o f f i c e  equipment ........ 10,000 

E. DESIGN AND ENGINEERING 



LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

MANNED SPACECRAFT FACILITIES 

DESCRIPTION.: 

The impac t  of opera t iona l  schedules of the  Gemini and Apollo programs 
necess i t a t e s  s eve ra l  add i t ions  t o  the Apollo mission support  f a c i l i t i e s  and 
f i e l d  tes t  laboratory.  These f a c i l i t i e s  w i l l  h e r e i n a f t e r  be known a s  the  
manned spacecraf t  f a c i l i t i e s .  The add i t ions  are necessary t o  process  the  
increased number and types of manned spacecraf t .  Due t o  hazardous condi- 
t i o n s ,  such as t ox ic  fumes, the  f l u i d  test complex and the  ordnance Eield 
tes t  labora tory  have been s i t e d  d i f f e r e n t l y  from t h a t  which w a s  shown i n  the  
f i s c a l  year  1963 Apollo mission support  f a c i l i t i e s  pro jec t .  These f(aci1itieE.i 
are i n  the  saue general  area on Merritt I s l and ,  b u t  they have been r e loca ted  
f a r t h e r  away from the o ther  manned spacec ra f t  f a c i l i t i e s  i n  the  in te i res t  of 
sa fe ty .  Sketches of the  f a c i l i t i e s  included i n  t h i s  p ro jec t  a r e  prelsented 
on the follcwing s i x  pages. Detai led desc r ip t ions  fol low below: 

Additis% t o  the  opera t ions  and checkout bui lding:  
j e c t  provides f o r  the cons t ruc t ion  of a t h i r d  f l o o r  add i t ion  

This  pro- 

t o  the adminis t ra t ion  and engineer ing area of the  spacec ra f t  
opera t ions  and checkout bui lding.  This  add i t ion  w i l l  conta in  
approximately 31,625 square f e e t ,  wi th  dimensions of approxi- 
mately 115 f e e t  by 275 f ee t .  It w i l l  provide an  a i r -condi t ioned  
working space f o r  approximately 290 people. The a d d i t i o n  w i l l  
match the  a r c h i t e c t u r a l  des ign  and f e a t u r e s  of  t he  o r i g i n a l  
bu i ld ing  and w i l l  include an  e l eva to r  t o  se rve  the  adminis t ra-  
t ive and o f f i c e  area of t he  bui lding.  

Additigns t o  the  f l u i d  test complex: These add i t ions  are 
requi red  t o  provide an  expanded f a c i l i t y  f o r  remote and s a f e  
checkout of the spacecraf t  hypergol ic  systems. The u n i t s  t:o 
be added t o  the complex are descr ibed i n  the  following para- 
graphs : 

--- Addit ional  hypergol ic  test spacec ra f t  bui lding:  To 
provide expanded f a c i l i t i e s  f o r  the checkout of spacec ra f t  
hypergol ic  systems, a test  bui ld ing  w i l l  be constructed 
cons i s t ing  of two t e s t  cel ls  with con t ro l  rooms. The 
bui ld ing  w i l l  a l s o  include an  equipment room, locker  
rooms, and a machine room. Each test c e l l  w i l l  have an  
area of approximately 1,600 square f e e t  wi th  dinensions 
of approximately 40 by 40 f ee t .  The bui ld ing  w i l l  be 
of i r r e g u l a r  shape with a two-story c e n t r a l  core. The 
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o v e r a l l  dimensions of the  bui ld ing  w i l l  be approxi- 
mately 110 f e e t  by 68 f e e t  with an approximate area 
of 7,100 square f ee t .  Each test  c e l l  w i l l  have a 
crane with hook he ight  of approximately 45 f ee t .  
The bui ld ing  w i l l  be a i r -condi t ioned and w i l l  have 
several s p e c i a l  f ea tu re s  t o  provide f o r  the  s a f e  
handling of the  hazardous f u e l s  and oxidizers .  
The con t ro l  rooms w i l l  be so constructed as t o  
provide the  opera tors  optimum pro tec t ion  from 
poss ib le  explosions o r  fumes. The test c e l l s  
w i l l  be provided with l a rge  capaci ty  exhaust 
systems, and the  c e l l s  w i l l  have a f l o o r  system 
which w i l l  c o l l e c t  and d i l u t e  hypergol ic  s p i l l s .  

--- Addition t o  the  support  bui lding:  This a d d i t i o n  
wil.l c o n s i s t  of an air-condi t ioned wing added t o  
.provi.de add i t iona l  space fo r  l abora to r i e s  , shops 
and o f f  ices for  the  personnel opera t ing  the ex- 
panded complex. The s ingle-s tory  s t r u c t u r e  w i l l  
be: of re inforced  concrete  frame with masonry 
e x t e r i o r  w a l l s  t o  match the a r c h i t e c t u r a l  design 
and func t iona l  plan of the o r i g i n a l  building. 

--- Acltiitional s e rv i ce  f a c i l i t i e s  : 
f a c i : l i t i e s  w i l l  be provided t o  fu rn i sh  a t t endan t  
s e rv i ces  t o  the  o ther  f a c i l i t i e s  described. 
Thc3se w i l l  c o n s i s t  of s t a t i o n s  f o r  t r a n s f e r r i n g  
f:Liiids from mobile vehic les  t o  the  test  c e l l s  
and a d i l u t i o n  system and sump f o r  disposing of 
s p i l l e d  f u e l s  and oxidizers .  

Addit ional  

--- Addition t o  the supply and ground support  equipment bui lding:  
The add i t ion  t o  t h i s  bu i ld ing  w i l l  provide add i t iona l  space 
and f a c i l i t i e s  t o  maintain,  modify, and s h e l t e r  ground se rv ice  
and handling equipment for the  manned spacecraf t  programs. 
add i t ion  w i l l  be a permanent, one-story steel  or  re inforced  
concrete frame s t r u c t u r e  of 14,000 square f e e t  with masonry 
walls matching the  a r c h i t e c t u r a l  and func t iona l  design of the  
o r i g i n a l  bui lding.  

Thc 

--- Ordnance f i e l d  tes t  laboratory:  
a s a f e ,  i s o l a t e d  f a c i l i t y  and special equipment f o r  disassem- 
b l ing ,  checking, and t e s t i n g  small pyrotechnic devices.  The 
o v e r a l l  dimensions of t h i s  i r regular-shaped bui ld ing  w i l l  be 
approximately 33 by 44 f e e t ,  and i t  w i l l  have a t o t a l  a r e a  of 
approximately 1,324 square feet. It w i l l  cons i s t  of two 
t e s t  cel ls ,  a con t ro l  room, a labora tory ,  a washroom, and a 
machine room. 
w i l l  h.ave fans t o  remove combustion gases  from 

This p ro jec t  w i l l  provide 

The bui ld ing  w i l l  be a i r -condi t ioned and 
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the  t e s t  c e l l s .  The con t ro l  room w i l l  be constructed with 
b l a s t - r e s i s t a n t  walls t o  p ro tec t  the  opera tors  from explo- 
s i v e  hazards. 
re inforced  concrete  s t ruc tu re .  

The bui ld ing  w i l l  be a one-story masonry and 

JUSTIF ICAT ICci : 

Fiscal year  1963 funds were provided t o  cons t ruc t  the  necessary Manned 

A s  the  two f l i g h t  programs prc 'gress,  
Spacecraft  Center f a c i l i t i e s  a t  the Launch Operations Center t o  meet 
i n i t i a l  Gemini and Apollo objec t ives .  
these f a c i l i t i e s  must be augrrrented t o  accommodate increaEed q u a n t i t i e s ,  
types,  and complexity of spacecraf t .  

The addi t ions  required i n  the  f i s c a l  year  1964 include s p e c i a l  f i x t u r e s ,  
equipment, iuld test a reas  necessary t o  support ,  con t ro l ,  and test  manned 
spacecraf t .  
cont rac tor  ia13d each w i l l  be working simultaneously on d i f f e r e n t  scheclules 
and types o.E spacec ra f t ,  the  f a c i l i t i e s  descr ibed are the  minimum e s r ) e n t i a l  
requirements which w i l l  permit t imely accomplishment of the ob jec t ives  of 
the  two pro(, rains 

Since each of the spacecraf t  p r o j e c t s  involves a separa te  

Addit ions t o  the  opera t ions  and checkout bui lding:  
planned add i t ion  t o  the  o f f i c e  po r t ion  of the  bui ld ing  i s  
required t o  supplement the e x i s t i n g  adminis t ra t ion  and 
engineering area.  
s imi l a r  nonhazardous t e s t i n g  of a l l  manned spacecraf t  i n  a 
c e n t r a l  i n t eg ra t ed  f a c i l i t y .  
and test  opera t ions ,  together  with a proper s e l e c t i o n  of 
multi-purpose and versatile equipment, w i l l  e f f e c t  savings 
i n  f a c i l i t y ,  equipment and manpower expenditures.  
space is required t o  provide engineer ing and adminis t ra t ive  
o f f i c e  space f o r  cont rac tor  personnel who w i l l  be assoc ia ted  
with the Gemini program. 

The 

Many advantages are evident  i n  conducting 

Such consol ida t ion  of checkout 

Addit ional  

This p ro jec t  a l s o  includes funds f o r  the  space s imulat ion 
and otker  t e s t i n g  equipment. The major i tems include two 
a l t i t ude  chambers which a r e  required f o r  the  s imulat ion of 
condi t ions a t  var ious a l t i t u d e s  i n  space and on the  moon t o  
adequat.ely t e s t  the  Gemini, Apollo, and lunar  excursion 
module spacec ra f t s  both with and without the as t ronaut  i n  
the spacecraf t s .  

--- Additions t o  the  f l u i d  test  complex: 
necessary to  the  f l u i d  t e s t  complex t o  provide p r e - f l i g h t  
f i r ing ;  checkout c a p a b i l i t y  f o r  the increased number of 
spacec:i:aft modules r equ i r ing  checkout. Addit ional  
hypergolic c a p a b i l i t i e s  a r e  required.  To meet a n t i c i -  
pated :;chedules, the combination of these f a c i l i t i e s  with 
the  o r i g i n a l  hazardous a rea  complex w i l l  provide f l e x i b i -  

An expansion i s  

CE 6-72 



l i t y  i n  conducting t e s t s  of such systems. Exposure t o  
these hazardous condi t ions by a l l  nonoperational personnel 
w i l l  be reduced by conducting tests of hypergolic space- 
c r a f t  systems i n  a cont ro l led  access  area. 

A d d i t i o i z t ~  the supply and ground support  equipment bui ld inq:  
It i s  necessary t h a t  add i t iona l  space of the required height  
be prov:i'3ed fo r  contractor-performed maintenance operat ions 
on grow113 support equipment, including t r anspor t  t railers,  
spacecraf t  d o l l i e s ,  module d o l l i e s ,  var ious t e s t  and serv ice  
t r a i l e r : ; ,  workstands, and o ther  spec ia l i zed  equipment. 
Protect: ion from the  cor ros ive  weather condi t ions is  required 
f o r  t h i s  experiment. Expansion of the  o r i g i n a l  s t r u c t u r e  i s  
needed t o  ,accommodate a d d i t i o n a l  equipment furnished t o  meet 
the increased number of spacecraf t  trj be processed a t  Merritt 
Is 1 and. 

Ordnanccgfield t e s t  laboratory:  The Launch Operations Center 
has no Eac i l i t y  f o r  t e s t i n g  pyrotechnic devices  o ther  than t o  
measure bridgewire r e s i s t ances .  Several  occasions arose i n  
Pro jec t  Mercury when o ther  t e s t i n g  of pyrotechnic devices  
w a s  necess,ary and the  t e s t i n g  had t o  be performed under a 
r e l a t i v e l y  unsafe temporary set up,- which furnished only 
p a r t i a l  r e s u l t s  due t o  the  unsa t i s f ac to ry  t e s t i n g  environ- 
ment and f , a c i l i t i e s .  

Based 011 t : h i s  experience,  a f a c i l i t y  i s  required t o  provide 
repl ies  t o  ques t ions  which must be answered quickly i n  order 
not t o  s t o p  the spacecraf t  t e s t ing .  I f  a de fec t ive  i t e m  i s  
found i n  the  spacec ra f t ,  t h i s  f a c i l i t y  w i l l  provide t e s t i n g  
requireinents without the  necess i ty  f o r  shipping the  i t e m  
back t o  the vendor and causing poss ib le  f u r t h e r  damage during 
shipment. It is  sometimes necessary t o  disassemble pyrotechnic 
devices  t o  ge t  d a t a  f o r  a p o s t - f l i g h t  ana lys i s .  Since t i m e  is  
usua l ly  c r i t i c a l ,  t h i s  f a c i l i t y  w i l l  provide a s a f e ,  c l ean  a rea  
t o  do t h i s  work. 

COST ESTIMATI;: 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.,............ $22:! ,800 

Clearing...  ................................ $35,500 
Fill ing. . . . . . . . . . . .  ........................ 32,700 
Roads.,, .................................... 33,000 
Parking area............................... 42,400 
U t i l i t l y  l i n e s  and connections, .  ............ 79,200 



C. FACILITY C0:NSTRUCTION AND ~DIFICATIONS,................ $X,681,500 

Addition to  the  spacec ra f t  opera t ions  
and checkout bu i ld ing  (31,625 square 
f e e t  a t  $30 per square foot )  ............ $948,000 

Fluid ) t e s t  complex........................ 273,000 
Addit ional  hypergolic test  

bu.i Id ing (7 , 100 square f e e t  
a t  $216 per  square foot). .  ... 

Addition t o  the  support  bu i ld-  
ing (2,250 square f e e t  a t  
$20.60 per  square foot) .  .... 46,400 

Additional service f a c i l i t i e s .  42,000 
Fuel s t a t i o n  

. i n s  t a l l a t ion . .  ... $9,000 
Dilu t ion  system.. .. 27,000 
Disposal sump.. .... 6 , 000 

$184,600 

Addition to  the  supply and ground 
support  equipment bui ld ing  (14,000 
squarl. Eeet high-bay a t  $30 per 
square Eoot)......... ................... 420 , 700 

Ordnance Eield test labora tory  
(1,3:24 square f e e t  a t  $30 
per square foot) .  ....................... 39,800 

D, EQUIPMENT, tNSTRWNTATION, AND SUPPORT SYSTEMS......... 3 , 734 , 000 
Addition to  the  spacec ra f t  opera t ions  

and checkout building..  ................. 3,395,000 
Control sys  tern a i r -condi t ion ing  40,000 
Heating and cooling system.. ... 75,000 
Elevators.. .................... 35,000 
Test  and labora tory  equipment.. 345,000 
Al t i tude  chambers (2 a t  $1,420, 

000 each; 31 f e e t  i n  diameter;  
42 Eeet high;  vacuum capac i ty ,  

to r r ) .  ................. .2,840,000 
60 . 000 

Lab  and o f f i c e  equipment ....... 39,000 
Shop equipment. ................ 4 . 000 
Test equipment. ................ 20,800 
Vapor de t ec t ion  warning system. 2 , 500 
Cranw (2-20 ton  a t  

$50,000 each). ............... 100,000 
Liquid piping and purging 

sys teins.. .................... 50,000 

Off i c e  equipment. .............. 
Fluid test complex.. ...................... 216,300 

Supply anti ground service equipment 
building................................ 72,000 
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Material handling equipment.. .. $60,000 
Storeroom equipment.. .......... 12,000 

Ordnance field test laboratory equipment.. $50 , 700 

E. DESIGN AND ENGINEERING S E R V I C E S o o o o o o o o o o o o o o o o o o o o o o o o ~  $87,3 ,7 00 

Total estimated costs................. ,$6,51,2,000 
.-I- 
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 34 

DESCRIPTION : 

This project provides for the following necessary modifications and 
additions tlo Saturn launch complex No. 34 to support the Saturn B vehicle 
and the Apollo spacecraft programs: 

(a) Additions and modifications to service structure: The service 
structure will be modified to add a retractable platform, 
modify inserts on two existing platforms, install retro-rocket 
handling rigs, construct a checkout enclosure (white room) for 
t'he Apollo spacecraft, and modify work platforms to accommodate 
new umbilical connections. 

(b) Modification to blockhouse: An additional checkout and control 
c'omputer necessary for automated checkout will be installed in 
tlhe blockhouse. Additional cabling will be installed between 
t'he blockhouse and the launch pad. 

(c) Additions and modifications to propellant service facilities: 
Existing RP-1 fuel, liquid hydrogen, and liquid oxygen 
facilities will be modified and additional facilities con- 
structed for the installation of additional propellant. equip- 
ment. This work will cons;ist of concrete propellant equipment 
foundations, concrete and earth revetments, concrete prope'lllant 
line supports, instrumentation control ducts, and power cable- 
ways. Modifications and additions to propellant servicing 
equipment will be required in the fiscal year 1965; hcrweveii:, 
funding for supporting facilities are requested naw to phas;e 
construction scheduling t o  meet the research and development 
schedule of the Saturn program. 

(d) Extension of communications system: The existing system will 
be modified and extended to provide communications to the 
aldditional platform, white room, computer room, and fueling 
facilities requested herein. 
curement and installation of additional cameras, controls, 
monitors, short-length interconnecting cables, microphones,, 
hleadsets, telephones, operation intercommunications system, 
timing system, visual countdown clock system and supportinl: 
appurtenances to the added facilities. 

This work will consist of pro- 
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A sketch of t h e  Sa turn  launch complex No. 34 i s  shown on t h e  following 
Page 

JUSTIF1CAT:CB: 

The Saturn 3 w i l l  be used t o  q u a l i f y  t h e  S-IVB s t age  and t h e  Apollo 
spacec ra f t  f o r  t h e  Manned Lunar Landing program. The l a r g e r  propel:l.ent 
capac i ty  (approximately twice t h a t  of t h e  Saturn,  S-IV s t age )  and automated 
checkout requirements of t h e  S-IVB s t a g e  and t h e  Apollo spacec ra f t  make 
changes t o  the complex necessary. The program w i l l  be concurrent w:i.th 
e a r l y  deve Lopiental launching of t h e  Advanced Sa turn  f i r s t  and second 
s t a g e s ,  there'by g r e a t l y  a c c e l e r a t i n g  t h e  Advanced Saturn program. The 
Advanced Sa turn  w i l l  be used i n  t h e  i n i t i a l  manned lunar  explora t ion .  
t i m e  saved through u t i l i z a t i o n  of t h e  Sa turn  B f o r  q u a l i f i c a t i o n  of t he  
S-IVB s t age  and t h e  Apollo spacec ra f t  w i l l  produce an e a r l i e r  opera1:ional 
d a t e  f o r  t he  'basic Advanced Sa turn  veh ic l e .  

The 

Launch c'omplex No. 34 w a s  o r i g i n a l l y  designed t o  launch t h e  Sa1:urn 
The Block I veh ic l e  ( f i r s t  s t a g e  wi th  dummy upper s t a g e s  and payload). 

cons t ruc t ion  'of t h i s  complex was accomplished dur ing  the f i s c a l  yea r s  1959, 
1960, and 1961, concurrent wi th  the development of t h e  Saturn veh ic l e  f i r s t  
s tage.  Beltween launches of t h e  Sa turn  Block I v e h i c l e s  i n  t h e  fiscill 
years  1962 and 1963, a d d i t i o n a l  f a c i l i t i e s  were scheduled t o  se rve  1:he Block 
I1 v e h i c l e s  (5-1 and S-IV s t a g e s  and payloads). 

The currient f a c i l i t i e s  of launch complex No. 34 are not  s u i t a b l e  f o r  
t h e  Sa turn  B 'program. The l a r g e r  p rope l l an t  capac i ty ,  and consequently 
l a r g e r  dimensions, of t h e  S-NB s t age  p lus  t h e  automated checkout rc!quirementr; 
of t h e  S-IVB #and the  Apollo spacec ra f t ,  make changes t o  the  complex necessaiey 
t o  support  thle Saturn B program. 

The following s p e c i f i c  a d d i t i o n s  and modif icat ions t o  launch ctmtplex 
No. 34 are necessary t o  service t h e  Apollo spacec ra f t  and t h e  Sa turn  B: 

(a) !\@itions and modi f ica t ions  t o  s e r v i c e  structure: 

An a d d i t i o n a l  work p la t form on t h e  service s t r u c t u r e  
is requi red  f o r  t h e  pre-launch checkout of Apollo 
spacecraf t .  

Two of the  e x i s t i n g  work platforms must be modified 1:o 
f i t  t h e  enlarged diameter  of t h e  S-IVB s t age .  

Retro-rocket handl ing r i g s  w i l l  be requi red  f o r  i n s t a l l a -  
t i o n  of a u x i l i a r y  s o l i d  rocke t s  which a r e  added t o  the 
veh ic l e  late i n  t h e  pre-launch checkout. These rocke t s  
func t ion  t o  sepa ra t e  t h e  v e h i c l e  s t a g e s  during f l ight : .  
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LAUNCH OPERATIONS CENTER 

F I S C A L  YEAR 1964 ESTIMATES 

MODIFICATIONS TO SATUN LAUNCH COMPLEX NO.34 
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(4.) The Apollo spacecraft, during pre-launch checkout, 
must be enclosed by a work area that has stringent 
requirements for cleanliness and a controlled 
environment. This enclosure, commonly known as a 
“white room,” will be added to the service structure. 

( 5 1 )  Work platforms on the service structure will have to 
be modified to accommodate changes in the locations 
of the umbilical swing arms. 

kLodj.fications to blockhouse: 
t:he blockhouse interior to provide space for the additional 
c:heckout equipment used for the S-IVB stage launch, including 
the automatic checkout equipment. 

Rearrangements must be made to 

&@itions and modifications to propellant service facilities: 
Fimding for additional propellant supporting facilities is; 
needed in the fiscal year 1964, so that propellant servicing 
equipment can be installed in the fiscal year 1965 to meet the 
;LiIu11ch schedule of the Saturn B vehicle; approximately $2 ,C:100,000 
w i l l  be required for this purpose in the fiscal year 1965. 
!;aturn B vehicle has an S-IVB upper stage with approximately 
twice the propellant capacity of the S-IV stage. 

The 

--- 1S:lrtension of comnications system: 
: E m  connections between the blockhouse and the additional facil- 
ities installed to provide a complete system for automatic 
cneckout and control. The communications system must be enlarged 
t o  provide conarmnications to the new additions. 

Cabling will be necemary 

A project for similar type of modifications to Saturn launch complex Not. 
37 is also included in the fiscal year 1964 construction program. These 
complexes are required in mutual support of each other for two reasons: 
(1) as baclk-up in the event of an explosion, malfunction or mishap 1:o the 
other complex; and (2) to acconmodate the workload imposed by the f:i:equency 
of schedulled launchings for the Saturn B and Apollo programs. 

COST ESTIMATE: 

Be SITE DEVELOPMENT AND UTILITY I N S T A I l L A T I O N S o o o o o o o o o o o o o o  --- 
Co FACILITY CONSTRUCTION AND M D D I F I C A T I O N S o . o o o o o o o o o o o o o o o  $;!330,000 

Retractable work platform.. .............. 
Modification of inserts on two 

$25 0,000 

platforms..... ......................... 14,000 
Retro handling rigs... ................... 18,000 
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White room ................................. $65,000 

Block.house additions.. ...................... 68 , 000 
Prope1.lamt concrete foundation, supports, 

Work plsttform modifications.. ............... 20,000 

prape1.lant line supports, ducts and 
power cableways. .......................... 345 , 000 

Cabling ..................................... 50,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.oo.o.oao. $338,000 

Installation of checkout equipment .......... 
Communication system extension.............. 

150,000 
188 , 000 

Total estimated cost................. $1.?10.000 
.-, 



LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

MODIFICATIONS TO S A T "  LAUNCH COMPLEX NO. 37 

DESCR IPTIOI! : 

This p ro jec t  provides f o r  t h e  necessary modif icat ions and add i t ions  t o  
Saturn launch complex N o .  37 t o  support  t h e  Saturn B veh ic l e  and t h c  Apollo 
spacecraf t  programs. Launch complex No. 37 has two launch pads desngnated 
as II 11 A and "B"'. U s e  of pad "B" f o r  the  Saturn program w i l l  be continued 
u n t i l  t h i s  program is  phased out  and the re fo re  w i l l  not  be a f f e c t e d  by t h i s  
p ro jec t .  At :such t i m e  as the  Saturn i s  phased out ,  pad "B" w i l l  be adapted 
f o r  o the r  iidv4anced programs. Under t h i s  p r o j e c t  t he  development of pad "A" 
w i l l  be extended and o the r  complex N o .  37 f a c i l i t i e s  w i l l  be adapted f o r  
launching t h e  Saturn B and t o  advance t h e  development of t he  Apollo program,, 
as fol lows:  

@di f i ca t ions  t o  se rv i ce  s t r u c t u r e :  The se rv ice  s t r u c t u r e  
sr:il:L be modified by a l t e r i n g  i n s e r t s  on t h r e e  e x i s t i n g  p1si.t- 
forms, i n s t a l l i n g  r e t ro - rocke t  handling r i g s ,  constructing! 
i i  white room and modifying s i l o  ga t e s  t o  accommodate new 
uinblilical connections.  

--- Plodif i c a t i o n  t o  blockhouse: 
niodtf i ed  t o  house an a d d i t i o n a l  checkout and c o n t r o l  computer 
necessary f o r  automated checkout of t h e  S-IVB stage.  
t:ilonal cab l ing  w i l l  be required from the  blockhouse t o  pad 
euid fue l ing  areas. 

The blockhouse i n t e r i o r  w i l l  be 

Addi- 

k[odFfications t o  propel lan t  s e rv i ce  f a c i l i t i e s :  Ex i s t ing  
R p - I .  f u e l ,  l i q u i d  hydrogen, and l i q u i d  oxygen f a c i l i t i e s  
w i l l .  be modified, and new f a c i l i t i e s  provided f o r  a d d i t i o n a l  
propel lan t  equipment. This w i l l  include concrete  propel lan t  
equipment foundations,  concrete  and e a r t h  revetments, con- 
cret:e propel lan t  l i n e  supports ,  and instrumentat ion con t ro l  
duct.s and power cableways, f o r  the  increased propel lan t  re- 
quirements of t h e  Saturn B vehic les .  

--- Communications systems: The e x i s t i n g  systems w i l l  be modi- 
f i e d  and extended t o  provide communications t o  the  se rv ice  
platforms,  t he  white room, the  computer room, and the  fue l ing  
f a.ci l i t i e s  requested here in .  

A id i t i ona l  p rope l l an t  se rv ices :  The e x i s t i n g  propel lan t  s y s -  
tem w i l l  be modified and expanded t o  incorporate  a d d i t i o n a l  
tanks,  pumps, con t ro l  consoles ,  and t ransmission l i n e s  f o r  
hydrogen, oxygen, RP-1 f u e l ,  and high-pressure gas systems. 
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A sket:c:h of the  Saturn launch complex No. 37 is  shown on the. following 
Page 

JUSTIFICATI:(E: 

The Salturn B w i l l  be used t o  qua l i fy  the  S-IVB t h i r d  s t age  and the  
Apollo spac:ecr:aft before  t h e i r  use on the  Advanced Sa turn  vehic le .  The 
program wil.1. be concurrent with t h e  e a r l y  developmental launches of the  
Advanced Sa&urn f i r s t  and second s t ages ,  thereby g r e a t l y  acce le ra t ing  the  
Advanced Saturn program. The Advanced Saturn w i l l  be u t i l i z e d  i n  the  f i r s t  
manned 1una.r explora t ions .  
S-IVB and the  Apollo capsule is  an e s s e n t i a l  s t e p  i n  the  development of the  
bas i c  Advanc:ecl Saturn program. 

The use of the  Saturn B f o r  q u a l i f i c a t i o n  of t he  

Launch. ccnnplex No. 37 was o r i g i n a l l y  designed t o  launch the  Satlurn 
vehicle;  B l c c k :  I1 (S-I and S-IV s t ages  and payload). 
s t r u c t e d  in orde r ly  s t e p s  during the  f i s c a l  years  1961, 1962 and 1963, con- 
cur ren t  with the  development of t he  Saturn vehic le .  

The complex was con- 

The second s t age  of the  Saturn B (S-IVB) i s  p resen t ly  planned t13 be 
twice the  phys ica l  s i z e  and the re fo re  c a r r i e s  approximately twice thle volume 
of propel lan ts  c a r r i e d  by t h e  Sa turn  (S-IV) second s tage .  The S-IVB s t age  
a l s o  requi res  add i t iona l  checkout and con t ro l  equipment. Consequently, 
add i t ions  and modif icat ions t o  launch complex No. 37 are necessary tlo receivlc! 
t he  l a r g e r  and more complex Saturn B veh ic l e  and t h e  Apollo spacecraEt.  

More de t a i l ed  j u s t i f i c a t i o n s  of t h e  s p e c i f i c  i t e m s  t h a t  compriscz t h i s  
p ro jec t  follow: 

(a) E g g f i c a t i o n  t o  se rv ice  s t r u c t u r e :  

(1) Three of the  e x i s t i n g  work platforms on the  se rv ice  si tructure 
must be modified t o  f i t  and serve the  enlarged diam- 
e t e r  of t h e  S-IVB s tage .  

(2) Retro-rocket handling r i g s  must be added t o  the  se rv ice  
s t r u c t u r e  f o r  i n s t a l l i n g  a u x i l i a r y  s o l i d  propel lan t  
rockets  la te  i n  the  pre-launch checkout. These rockeix 
separa te  t h e  vehic le  s t ages  i n  f l i g h t .  

(3) A white room must be added to  the  se rv ice  s t r u c t u r e  
t o  enclose t h e  Apollo spacecraf t  during prelaunch 
checkout. 
and environmental con t ro l  spec i f i ca t ions .  

This  room must m e e t  s t r i n g e n t  c l ean l ines s  

( 4 )  The s i l o  ga t e s  on t h e  se rv ice  s t r u c t u r e  r equ i r e  modi- 
f i c a t i o n  t o  accommodate changes i n  the  loca t ion  of 
umbil ical  swing arms. 

(b) Modification t o  blockhouse: 
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Modifications are required i n  the  blockhouse i n t e r i o r  
t o  provide space f o r  t h e  add i t iona l  checkout equipment 
used f o r  the  S-IVB s tage .  Cabling w i l l  be necessary f o r  
connections between t h e  blockhouse, pad, and fue l ing  
a reas  to  accommodate the  add i t iona l  checkout and con t ro l  
computer required f o r  automated checkout of the  S-IVB 
s tage .  

-- P .r =e 1 l a n t  s e rv i ces  : 

Addit ional  propel lan t  s t r u c t u r a l  f a c i l i t i e s  and equip- 
ment and support ing systems are required t o  se rv i ce  the  
l i irgcr S-IVB s t age  with approximately t w i c e  t he  propel- 
l i i i n t  capaci ty  of the  s - I V  s tage .  
an opera t iona l  system necessary t o  meet i n i t i a l  launch 
sche13ules of t he  Sa turn  B vehic le .  

These items w i l l  provide 

--- Camminications systems : 

The communications systems mus t  be modified and expanded 
t o  p:rovi.de se rv ice  t o  f a c i l i t i e s  requested herein.  

A p ro jec t  f o r  similar type of modif icat ions t o  Saturn launch complex 
No. 34 i s  allso included i n  the  f i s c a l  year  1964 cons t ruc t ion  program. These 
complexes a r e  required i n  mutual support  of each o t h e r  f o r  two reasons: (1) 
as back-up in t he  event of an explosion,  malfunction, o r  mishap t o  the 
o the r  complc!ic; and (2) t o  accommodate the  workload imposed by the  frequency 
of scheduled liiunchings f o r  t he  Saturn B and Apollo programs. 

COST ESTIMA'JZL: 

A. U W D  A C C ! ~ J I s I T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......... --- 
B. SITE DEWELOPMENT AND UTILITY INSTALLATIONS............... --- 
C. FACILITY CONSTRUCTION AND MODIFICATIONS.................. $866,000 

Modif i.c:at:ion of i n s e r t s  on th ree  p l a t -  

Retro handling r i g s .  18,000 
65,000 White I-om.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Blockhciuee modification.. . . . . . . . . . . . . . . . . . .  42,000 
Prope1I.an.t concrete  foundations,  supports ,  

f O r n I S . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . .  $21,000 

S i l o  gate: modifications. . . . . . . . . . . . . . . . . . . .  75,000 

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

prope' l lant l i n e  supports ,  ducts  and 
power cableways.. ........................ 345,000 

Cabling. ................................... 300,000 

D. EQUIPMENT', INSTRUMENTATION, AND SUPPORT SYSTEMS......... 2,334,000 
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1nst:all.ation of checkout equipment.. ........ $150,000 
ComnirinIica t i on s sy stems. ..................... 354,000 
Propell!ant tank system.. .................... 500,000 
Prope11.ant control network.. ................ 350,000 
Proptzl1.ant piping, valves  and storage con- 

nectihg l i n e s . .  950,000 ........................... 
E. DESIGN ANI) ENGINEERING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - $265, OOCi 

Total estimated c o s t . . . . . . . . . . . .  a:>435,000; -. 
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OPTICAL AND ELECTRONIC COMPONENT SERVICING FACILITY - 
DESCRIPTION: 

This p ro jec t  proposes the  cons t ruc t ion  of a re inforced  concrete  frame 
and masonry s t r u c t u r e  of approximately 25,000 square f e e t .  The one-story 
s t r u c t u r e ,  w i t h  dimensions of approximately 125 f e e t  by 200 f e e t ,  w i l l  be 
located i n  t h e  M e r r i t t  I s l and  I n d u s t r i a l  Area. A sketch of t he  f a c i l - i t y  i s  
shown on the f3lLowing page. It  w i l l  be used f o r  t he  maintenance, rt!pair, 
and s torage  of o p t i c a l  and e l e c t r o n i c  t racking  ins t rumenta t ion ,  incli iding 
approximately 100 TV, movie, and s t i l l  cameras, two high r e so lu t ion  cracking 
r ada r s ,  one meteorological  r ada r ,  one a i r  route  su rve i l l ance  radar ,  one 
command conrzrol radar ,  and some 209 frequency con t ro l  and a n a l y s i s  (ITA) and 
weather da ta  a c q u i s i t i o n  devices  , requi red  t o  support  launch complexcbs i n  the  
Mer r i t t  I s l and  launch area. The f a c i l i t y  w i l l  be a i r -condi t ioned  and 
humidi ty-control led t o  p ro tec t  the equipment and components and t o  as su re  
workmanship of the  necessary qua l i t y .  Heat w i l l  be suppl ied  by the  c e n t r a l  
hea t ing  plarii: 1.n the  area,  and a f i r e  alarm system w i l l  be provided \ t i th in  
the bu i ld ing ,  S i t e  development, parking, and u t i l i t i e s ,  such as  w a t e r ,  sewer, 
e l e c t r i c  power., and communications, w i l l  be provided as requi red  t o  make t h e  
f a c i l i t y  completely operable.  In  add i t ion  t o  the  usua l  shop appara tus ,  the  
r e p a i r  and maintenance equipment used i n  the  bui ld ing  w i l l  consist: of s i g n a l  
genera tors ,  o sc i l l o scopes ,  meters ,  s p e c i a l  t e s t  gear  and secondary C a l i -  
b r a t ion  s tandards.  

JUSTIFICATION -- : 
A se rv ic ing  f a c i l i t y  i s  requi red  t o  provide the  c a p a b i l i t y  €or  maintain- 

i n g ,  r epa i r ing ,  and s t o r i n g  both t racking  radar  and cameras used t o  acqui re  
e a r l y  launch met r ic  and engineer ing sequen t i a l  data .  E lec t ron ic  and o p t i c a l  
equipment of t h i s  kind conta ins  numerous d e l i c a t e  mechanisms which normally 
r equ i r e  f requent  adjustment and continuous p ro tec t ion  from cor ros ion .  Remote- 
ly  cont ro l led  t e l e v i s i o n  cameras which provide eng ine - s t a r t  and Lift-Dff da t a  
m u s t  be located c lose  t o  the launch pad and, consequently,  r equ i r e  ex tens ive  
overhaul a f t e r  each launch. To avoid degeneration from unnecessary ecposure 
t o  moisture and weather,  such equipment must be placed i n  a i r -cor td i t imed,  
humidity-controlled s torage  between missions.  

Services  similar t o  those t o  be provided i n  the  proposed f a c i l i t : ?  a r e  
present ly  being performed a t  the  t echn ica l  labora tory ,  Pa t r i ck  Air  Force Base, 
This l abora tmy  i s  inadequate,  spacewise, t o  handle the  a d d i t i o n a l  workload 
t h a t  w i l l  be imposed on i t  by the  launch complexes i n  the Merr i t t  Islilnd 
launch area. The e x i s t i n g  labora tory  i s  a l s o  too  f a r  removed f o r  e f fxc i en t  
s e rv i c ing  of eqiipment i n  the new area. 
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COST ESTIMATE: 

A . LAND ACQUISITION .............................................. ... 

.................... B . SITE DEVELOPMENT AND UTILITY INSTALLATIONS $90. 000 

Clearing . grubbing . and grading .................... $13. 000 
Access roads and parking area ...................... 55. 000 
Utility extensions ................................. 22. 000 

C . FACILITl CONSTRUCTION AND MODIFICATIONS ....................... 625. 000 

Building .. (25. 000 square feet at $25.00 per square 
f o o t )  ............................................ 6 2 5 .  000 

D . EQUIPMEIN. INSTRUMENTATION. AND SUPPORT SYSTEMS ............... 40. 000 

Shop equipment ..................................... 20. 000 
Furniture and fixtures ............................. 20. 000 

E . DESIGN 1WD ENGINEERING SERVICES ............................... -,loo. 000 

Total estimated cost ................................. 2 i ~ .  
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

RANGE ENGINEERING AND ADMINISTRATION BUILDING 

DESCRIPTION: 

This p ro jec t  provides f o r  t he  cons t ruc t ion  of a bui ld ing  of approximately 
20,000 squa.re f e e t ,  cons i s t ing  of engineer ing and adminis t ra t ion  space f o r  
the Range support  f a c i l i t i e s  and the  Range con t r ac to r s  in the  Merritl: I s land  
area .  
a l l  dimensions of approximately 68 f e e t  by 160 f e e t .  The bu i ld ing  w : . l l  be 
a i r -condi t ioned ,  and hea t  w i l l  be suppl ied by the  c e n t r a l  hea t ing  p l an t  i n  the  
area.  A f i r e  ,alarm system wi th in  the  bui ld ing  w i l l  be provided. Sii:e 
development, parking, access  roads,  and u t i l i t i e s ,  such as water ,  sever ,  
e l e c t r i c  power, and communications, are included t o  make the  f a c i l i t y  
operable.  'Fne bu i ld ing  w i l l  include space f o r  about 150 of t he  900 con- 
t r a c t o r  personnel programmed f o r  f i s c a l  yea r  1964. These 150 personriel w i l l  
perform operstioris , maintenance , admin i s t r a t ive ,  and t echn ica l  managament 
func t ions  f o r  t h e  support  of a l l  f a c i l i t i e s  and ope ra t ions  a t  the  
Merritt Islrtncl area of  Launch Operations Center. The bu i ld ing  w i l l  be 

cons t ruc ted  i n  the  Merritt I s l a n d  I n d u s t r i a l  Area as ind ica t ed  i n  the  sketch 
on the  next  pa,ge. 

I t  w i l l  be a two-story i r r e g u l a r l y  shaped masonry bui ld ing ,  w:i.th over- 

JUSTIFICATIIZZ : 

Range opera t ions  and maintenance func t ions  are furn ished  by cont i 'acts  
negot ia ted  mid supervised by the  A i r  Force. By the  end of the fiscal! year  
1964, approximately 900 persons w i l l  be involved i n  range support  opera t ions  
i n  the  new i i re i l ,  and more w i l l  be added as the  program progresses .  The 
present  Range Headquarters a t  the  Pa t r i ck  A i r  Force Base and the Kang:e 
admin i s t r a t ive  f a c i l i t i e s  a t  Cape Canaveral are overcrowded and can support  
only the  cont inuing work load of the  e x i s t i n g  area. Since there  i s  ILO 

f a c i l i t y  a v a i l i ~ b l e  which can accommodate the requi red  number of personnel 
and the work load c rea t ed  by the  new area, a d d i t i o n a l  con t r ac to r  personnel 
and space a r e  requi red  t o  handle t h i s  load. 

COST ESTIMATIZ -- : 
A. LAND ACQlJISITION - -- ............................................. 
B. SITE DEIIl3LOPMENT AND UTILITY INSTALLATIONS. .................. $6 5 . 000 

Clear ing ,  grubbing, and grading.. ................ $15,000 
Access roads and parking area.................... 35 , 000 
U t i l i t y  extensions..............................o 15,000 
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RANGE ENGINEERING AND ADMINISTRATION BUILDING 

FIRST FLOOR 

SECOND FLOOR. 

P i A i i  

U 29 40 3 .- L" 

0- 
 SCALE - FEET 
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C. FACIL1:TY CONSTRUCTION AND MODIFICATIONS. .  .................... $440,000 

Bui1.ding.. (20,000 square f e e t  a t  $22.00 pe r  
sqiiai:e. foot). .................................. $440,000 

D. EQUIPPIICNT, INSTRUMENTATION, AND SUPPORT SYSTEMS. ........... ,, . 3 0 ,  OClO 

0ffi.c:e equipment and furniture.................,. 30,000 

E. DESIGN AND ENGINEERING SERVICES.............................. 70, OOG 

$6o5.003 .- Total es t imated  cost  ................................ 
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RANGE INSTRUMENTATION SITES 

DE SCRIPTION_ : 

This pro jec t  proposes the  cons t ruc t ion  of instrumentat ion sites essen-B 
t i a l  t o  the launch of advanced space vehicles .  The p ro jec t  includes the 
required roads,  and u t i l i t i e s  t o  the  instrumentat ion si tes and roads and 
u t i l i t i e s  t o  o ther  si tes t o  be constructed by the  Department of Defense. 
The ins t r imenta t ion  s i t e s  w i l l  ob t a in  v i t a l  metric da ta  fo r  the  e a r l y  
launch phi3se, f o r  launch area  s a f e t y ,  and f o r  pos t - f l i gh t  ana lys i s  and 
documentait ion. NASA-funded si tes include universa l  camera pads, aril a i r  
route  su rve i l l ance  r ada r ,  a h igh- reso lu t ion  t racking  r ada r ,  and met:.eoroLog-, 
i c a l  t0wer.s. U. S. A i r  Force-funded s i t e s  i n  the  new a r e a  w i l l  include a 
command con t ro l  pad, b a l l i s t i c  camera si tes,  and a frequency con t ro l  and 
ana lys i s  :E,nc:i li t y  . 

--- Univt2:tsial camera pads: Eighteen r a i s e d  concrete  pos i t i ons  a r e  
proposed i n  the  Merritt Is land  I n d u s t r i a l  Area t o  acconunodate 
mobi:le o p t i c a l  instrumentation. The p r o j e c t  includes the  con- 
s t r u c t i o n  of s ix  such si tes and roads,  u t i l i t i e s ,  and communi- 
ca t ions  fo r  a l l  eighteen. Twelve of the si tes w i l l  be constructed 
with lJ.S* A i r  Force funds. The p ro jec t  does not include the 
mobil.(z equipment which w i l l  use these sites. Since most o p t i c a l  
ins t r imznta t ion  e i t h e r  is  remotely cont ro l led  o r  i s  connected t o  
the ctmlsral computer for near - rea l  time readout and recording,  
each s i t e  w i l l  have multiple-conductor cabl ing  and connections 
t o  the communications network, as w e l l  as a power supply. The 
s i t e s  w i l l  be se l ec t ed  f o r  c l e a r  l i n e s  of s i g h t  t o  launch pads 
i n  the coverage area, and access  roads w i l l  be b u i l t  t o  each 
s i te  $10 t h a t  mobile equipment can be moved i n t o  and out  of each 
s i t e .  

--- A i r  rou te  su rve i l l ance  radar:  
w i l l  he constructed with dimensions of approximately 25 f e e t  
by 751 f e e t  and gross  area of approximately 3,650 square f r e t ,  
t o  house an S-band radar f o r  con t ro l  of a i r  space around the  
new lciurich area. The s t r u c t u r e ,  which w i l l  be located on 
Merritt I s land ,  w i l l  have a re inforced  concrete  frame with 
concrete block c u r t a i n  walls,  and a separa te  foundation 
antenria mount and radome. The radar  w i l l  have a track-while- 
scanning; c a p a b i l i t y  and w i l l  be used t o  i d e n t i f y  a i r c r a f t  
and ccmtrol launch support  and instrumentat ion checkout a i r -  
c r a f t  operat ing i n  the  new launch area airspace.  The bui ld-  
ing will  be air-condi t ioned,  and hea t  w i l l  be furnished from 
wi th in  t.he bui lding.  A f i r e  alarm system w i l l  be i n s t a l l e d .  

A permanent two-story bui ld ing ,  



The I:ildiar, antenna foundation, and a l l  roads,  u t i l i t i e s ,  and 
communications requi red  t o  make the f a c i l i t y  completely 
operable are included. 

High i:e:;olution t racking  radar  pads and support ing facili-: 
The proJec t  inc ludes  the  cons t ruc t ion  of two bores ight  tower 
founclittiions and two mobile van-mounted r ada r  pads, with roads,  
u t i l i t i e s ,  and communications requi red  t o  make the  f a c i l i t i e s  
comp1.etely operable. One of the  pads w i l l  be located behind 
the Advanced Saturn launch area, and the  o the r  behind the  Nova 
area. The si tes se l ec t ed  w i l l  permit l ine-of -s ight  coverage 
by both r ada r s  of launches from e i t h e r  t he  Advanced Saturn or  
Nova complexes. 
with :infra-red and t e l e v i s i o n  added. Mounted on vans, they 
w i l l  he moved from t h e i r  sites t o  the I n d u s t r i a l  Area f o r  
s torage  ), checkout, and maintenance. I n  opera t ion ,  they w i l . 1  
supp1.y rea l - t ime- t racking  information f o r  range s a f e t y  i n  t:he 
e a r l y  h u n c h  period. 

The r ada r s  w i l l  be modified Nike-Ajax systems 

--- Meteorol.ogical towers: Two 5W-foot  high meteorological  
tower's, including foundations and meteorological  equipment, 
w i l l  he provided. This  equipment w i l l  be used t o  c o l l e c t  
launch-point micro-meteorological d a t a  f o r  launch area 
s a f e  t;y , including tempera ture-d i f f e r e n t  i a  1, humidity , and 
wind t1at:a f o r  p ro tec t ion  aga ins t  acc iden ta l  release of t ox ic  
o r  r ad ioac t ive  material. One of the  towers w i l l  be loca ted  
i n  the  Advanced Saturn launch area, and the  o ther  i n  the 
Nova 1.aunch area. The p ro jec t  inc ludes  prepara t ion  of the 
sites;:,  roads,  and u t i l i t i e s  as requi red  t o  make the  f a c i l i t i e s  
compl.etely operable. 

Besides these  500-foot towers, an  a r r ay  of %-foot masts wi.11 
be d i s t r i b u t e d  through the  new area t o  de f ine  the ho r i zon ta l  
d i s t r i b u t i o n  of temperature and wind f i e l d s  i n  the launch 
area its r e l a t e d  t o  d i f fus ion .  Ut i l i t ies  and roads f o r  these  
masts ,  are included i n  t h i s  pro jec t .  

--- Comirlic:ations, roads,  and u t i l i t i e s :  NASA has agreed with 
the  Department of Defense t o  fu rn i sh  access roads and 
utili.t:ie!s t o  a l l  s i tes  i n  the  new area rega rd le s s  of whether 
funded by NASA o r  the Department of Defense. The Department 
of Defense s i tes  f o r  which such services are included i n  
t h i s  p ro jec t  are the  command con t ro l  pad, the  mobile synchronous 
ba l1 i s t i . c  camera system s i tes ,  &he frequency con t ro l  and 
ana lys i s  f a c i l i t i e s ,  and weather d a t a  a c q u i s i t i o n  si tes.  

Locat ion  plans of the f a c i l i t i e s  and i n s t a l l a t i o n s  covered by t h i s  
p ro jec t  and i t  sketch of the a i r  su rve i l l ance  r ada r  bu i ld ing  are presented om 
the ' f o 1 lovi.ng; t h ree  pages. 
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JUSTIFICATION: 

The proposed instrumentat ion si tes are needed because of the  e.icpansion 
of the  launch area with the  advent of the  Advanced Saturn and T i t a n  I11 
programs. Present  instrumentat ion cannot adequately cover launches from 
these new complexes. More d e t a i l e d  j u s t i f i c a t i o n s  of the  ind iv idua l  items 
follow. 

--- Universal  camera pads: Present  pos i t i ons  ava i l ab le  fo r  mobile 
optics 1 instrumentat ion are or ien ted  t o  cover e x i s t i n g  launch 
complexes. Line-of-s ight ,  range- l imi ta t ions ,  and o ther  d i f f i -  
c u l t i e s  a r i s e  when present  s i t e s  are considered f o r  covering 
new ccmplexes i n  the  NASA Merritt Is land  launch area. New 
s i t e s  are needed f o r  proper coverage of these complexes. The 
e x i s t i n g  pads w i l l  continue t o  be used fo r  camera support  of 
launches from complexes located i n  the  present  Cape Canaveral 
area.  

--- A i r  rou te  su rve i l l ance  radar:  The e x i s t i n g  a i r  su rve i l l ance  
r ada r ,  i s  of l imi ted  range,and is  located near the  south end 
of the present  Cape area.  This radar  cannot fu rn i sh  adequate 
cont ro l  of a i r  space about the new launch a rea  which extends 
northward from the  present  Cape. Therefore,  a new su rve i l l ance  
radar  s i te  i s  required i n  the new launch area t o  provide proper 
coverage of the  a i r  space. Without t h i s  radar  s i t e ,  a se r ious  
gap i n  the  a i r  su rve i l l ance  n e t  i n  fhe launch area could r e s u l t  
which could imper i l  e i t h e r  the  launch o r  the  l i v e s  of occupants 
of in t ruding  a i r c r a f t .  

High-resolution t racking  radar  pads and support ing u t i l i t i e s :  
These r ada r s  a r e  needed t o  supply p rec i s ion  real-time d a t a  t o  
the  Range Safety Of f i ce r  during the  e a r l y  launch period (from 
l i f t o f f  t o  20,000 fee t ) .  Other radars do not  supply r e l i a b l e  
t racking da ta  i n  t h i s  a l t i t u d e  range because of mult ipath 
and antenna lobing. The h igh- reso lu t ion  t r acke r s ,  using 
combined radar  and in f r a - r ed  t racking  from l i f t o f f  t o  a poin t  
where automatic radar  t racking  can take over , w i l l  provide 
the  prec ise  pos i t i on  information necessary. This may avoid 
otherwise unnecessary des t ruc t ion  of t he  launch vehic le  due 
t o  f a u l t y  da t a  displayed from instrumentat ion which i s  un- 
r e l i a b l e  a t  low a l t i t u d e s .  The proper sites f o r  t h i s  
c r i t i c a l  instrumentat ion are necessary t o  prevent t he  pre- 
mature des t ruc t ion  of a c o s t l y  vehic le  and the a t t endan t  
loss c f property. 

--- Meteorolopical towers: Large launch vehic les  such as the  
Saturns r equ i r e  t h a t  meteorological  d a t a  v i t a l  f o r  s a f e t y  
i n  the launch area be obtained. Temperature, humidity, 
and wind p a t t e r n s  near the  sur face  must be known accura te ly  
a t  a l l  times during pre-launch and launch operations.  
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Present  ineteorological f a c i l i t i e s  a r e  not adequate nor 
accurate  enough t o  f u l f i l l  these requirements. Without 
improved f a c i l i t i e s  c o s t l y  over-design of l a rge  vehic les  
could : resul t  which could lead t o  c o s t l y  de lays  and un- 
certa;int:ies i n  launching vehic les  using tox ic  o r  nuclear  
fue l s .  

--- Ut i l i t i e s  and roads: NASA funding of these items has been 
agreed upon with the  Department of Defense t o  avoid cos t ly  
dupl ic i i t ion of e f f o r t .  It w i l l  be cheaper and more e f f i c i e n t  
t o  bul.:Ld the system of roads and u t i l i t i e s  f o r  a l l  new 
ins t rwnenta t ion  sites as a s i n g l e  p ro jec t  with subsequent 
s i t e  cons t ruc t ion  by the  agency concerned. The Department 
of Defense w i l l  fund €or a l l  comparable work i n  the  e x i s t i n g  
Cape Canaveral area. 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS. $2,862,000 

Clearing; and grubbing.... .................... $45,000 
F i l l  andl compaction .......................... 340,000 
Grading and e ros ion  control.................. 194,000 
Paved a reas  f o r  mobile equipment............. 96,000 
Roads (26 miles  a t  $65,000 per mile). ........ 1,694,000 
Water and electric power connections......... 493,000 

43 1,000 

A i r  su rve i l l ance  radar  bu i ld ing  (3,650 square 
f e e t  a t  $37 per square foot )  135,000 

A i r  su rve i l l ance  antenna foundation.......... 15,000 
Boresight tower foundations (2 each a t  
$40,000). 80,000 

500-foot meteorological towers (2 each 

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

a t  $100,500) ............................... 201,000 

D. EQUIPME'NT, INSTRUMENTATION, AND SUPPORT...o..o....ooo~~oo~ 1 ,, 070,000 

A i r  su rve i l l ance  radar....................... 650,000 
Meteorological equipment f o r  two 

500-foot towers.............................. 420,000 

Tota l  es t imated cost.................... &!823,000 - 
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

UNMANNED SATELLITE OPERATIONS FACILITY 

DE SCRIPTION : 

This  p ro jec t  w i l l  c o n s i s t  of the  design and cons t ruc t ion  of an tmgineer 
ing and labora tory  bu i ld ing  155 f e e t  by 178 f e e t .  The bu i ld ing  w i l l  c o n s i s t  
of an 8,900 square foo t  high bay area,  8,900 square f e e t  of shop space,  and 
a two- s t o r y  v ing  of labora tory  and engineer ing o f f  i c e  space conta inirig 
18,180 squar? f ee t .  The t o t a l  g ross  f l o o r  area w i l l  be 37,380 square f e e t .  
A sketch of the f a c i l i t y  i s  shown on the  following page. 

The f a c i l i t y  w i l l  be constructed of re inforced  concre te  wi th  masonry 
c u r t a i n  wal l s .  The high bay area w i l l  be of s t e e l  frame cons t ruc t ion ,  wi th  
masonry and asbestos  s id ing  f o r  t he  c u r t a i n  wal l s .  Two 15-ton bridgt: cranes, ,  
each having a hook he ight  of approximately 45 f e e t  w i l l  be provided :in the  
high bay a rea  for the  handl ing of spacecraf t .  The f a c i l i t y  i s  t o  be designed 
specifical1:g t o  meet the  requirements f o r  f i e l d  prepara t ion  of unmanned sat- 
e l l i t e s  of the s i z e  and complexity of t he  Eccen t r i c -o rb i t i ng  Geophys:i.cal 
Observatory,  Orbi t ing  Astronomical Observatory, Surveyor, and Voyagei-. The 
f a c i l t i y  w i l l  be loca ted  immediately west of the  spacecraf t  f a c i l i t y  i n  the  
e x i s t i n g  I n d u s t r i a l  Area. The l o c a t i o n  has  been se l ec t ed  f o r  compat:i.bility 
t o  present  E a c i l i t i e s  and f o r  proximity t o  t h e  Atlas-Agena, Centaur,  and 
Sa tu rn  launch comp lexe s . 
JUSTIFICATION: 

The f a c i l i t y  w i l l  provide t h e  necessary working space f o r  t he  p r e f l i g h t  
prepara t ion ,  system t e s t i n g  and f i n a l  assembly of unmanned s a t e l l i t e , ;  under 
c lose ly  con t ro l l ed  environments of temperature,  humidity, p ressure ,  fungus 
and spore-free ambients, and r a d i a t i o n  t o  permit c lose  c a l i b r a t i o n  of engineer- 
ing tes t  and s c i e n t i f i c  ins t rumenta t ion  under simulated space f l i g h t  condi- 
t ions .  

The e x i s t i n g  unmanned s a t e l l i t e  prepara t ion  f a c i l i t i e s  a t  t h e  Launch 
Operations Cm:ter do not  provide enough space t o  m e e t  t he  1965 calenclar year  
f l i g h t  schedules. The inadequacy of t he  e x i s t i n g  f a c i l i t i e s  i s  f u r t h e r  em- 
phasized by the concurrent requirements of Atlas-Agena and C e n t a u r  bzised 
f l i g h t  progirams, including e a r t h  o r b i t o r ,  lunar  s o f t  landing,  and Venus and 
Mars f ly-by inissions. Provis ions  must be  made f o r  t he  simultaneous prepara- 
t i o n  of as  in,sny as four  s a t e l l i t e s  wi th  the  a d d i t i o n a l  poss ib l e  requxrement 
of providing back-up s a t e l l i t e s .  Longer prepara t ion  t i m e s ,  plus. ovei-lapping 
launching schedules f o r  lunar  and p lane tary  missions,  w i l l  c r e a t e  a 1-equire- 
ment f o r  add i t iona l  prepara t ion  and checkout f a c i l i t i e s ,  
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

UNMANNED SPACECRAFT OPE RATIONS FACl LI T Y 
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COST E STIMA'IZ; : 

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.. ................ $250,000 

Clearj.ng:, grubbing, and f i l l i n g . .  .............. $20,000 
Roads itnd parking areas ......................... 51,000 
Fencini:. ........................................ 4,000 
Domest::ic and f i r e  p ro tec t ion  water l i nes . .  ..... 25,000 
Sewage 1:' uies . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  20,000 
Steam :lines.................................... 20,000 
1ndust:irial power l i nes . .  ....................... 45,000 
C r i t i c a l  power lines........................... 35 , 000 
Comuri:ica t ion  s cab l e  1 i n e  ...................... 25 , 000 
Light ing  p ro tec t ion  ............................ 5,000 

C. FACILIm! CONSTRUCTION AND MODIFICATIONS...................., 1,020,000 

Buildj-ng (37 ,380 square f e e t  a t  $27.30 per  
square foot )  ................................. 1,020,000 

220,000 D. EQUIPMENT, INSTRUMENTATION,. AND SUPPORT SYSTEMS. ............ 
Bridge c ranes  (two). ........................... 100,000 

100,000 Laborato~ry and shop equipment.. ................ 
20 , 000 Furniture...................................... 

190,000 E. DESIGN AND ENGINERING SERVICES..... ......................... - 
Tota l  es t imated cost . . . . . . . . . . . . . .  - $1,680,000 
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

UTILITY INSTALLATIONS - NEW AREA 

DESCRIPTION: 

This proposed p r o j e c t  reques ts  a d d i t i o n a l  primary u t i l i t i e s  fo r  t he  new 
a rea  on Mer r i t t  I s land  i n  support  of the  Manned Lunar Landing program. 

The f i s c a l  year 1963 program provided f o r  the  i n i t i a l  construct:l.on of 
primary u t i l i t i e s  i n  the  new area t o  meet e s t ab l i shed  schedules. Th;l.s pro- 
j e c t  supplements the  f i s c a l  year 1963 p r o j e c t  and inc ludes  i t e m s  which d id  
not  require (ear ly  completion p lus  new requirements t o  support  development of 
the  new a rea  a:; proposed f o r  the  f i s c a l  year 1964. When a d d i t i o n a l  
f a c i l i t i e s  w e  requested i n  l a t e r  programs, a d d i t i o n a l  support  u t i l i t i e s ,  a s  
required,  w l i l l  be programmed concurrently.  

The pro.ject includes the  following i t e m s :  

--- Pr:imiiry i n t e r i o r  roads: 
i n t e r i o r  roads is  required:  

The cons t ruc t ion  of the  following 

(I.) Nine m i l e s  of 24-foot wide, two-lane a spha l t  road 
from the  i n d u s t r i a l  area a t  Orsino t o  Wilson, 
These two lanes w i l l  paral le l  the  e x i s t i n g  two 
lanes  of former S t a t e  Road A l A  (Merritt I s l and  
Road) between those poin ts .  A two-lane f ixed 
br idge  a t  Banana Creek is  included as w e l l  as 
a new two-lane br idge  t o  r ep lace  the  o ld  e x i s t i n g  
two-lane br idge of l imi ted  capac i ty  (8 tons) ,  

(2) Three and one-half miles  of 22-foot wide a spha l t  
road from the  Orsino Road near  Banana River, 
no r theas t e r ly ,  t o  Banana Creek, 

--- I n d u s t r i a l  a r e a  roads: 
roads wi th  a s p h a l t i c  concrete  su r face  w i l l  be b u i l t  i n  the  lnew 
I n d u s t r i a l  Area. Culver ts ,  roadside drainage d i t ches ,  and lother 
normal appurtenances are included. 
the primary roadway n e t  wi th in  the  I n d u s t r i a l  Area and w i l l  
se rve  seven new p r i n c i p a l  f a c i l i t i e s .  

Approximately 3.5 miles  of 24-foot wide 

These roads w i l l  complete 

--- Water mains: The following add i t ions  t o  the  primary water 
d i s t r i b u t i o n  system a r e  required: 

(1) .Approximately 2% m i l e s  of 16-inch p ipe  w i l l  be  
i n s t a l l e d  from the  main a t  former S t a t e  Road ALA 
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and Orsino Road, e a s t e r l y  t o  the  new road 
serv ing  t h e  Banana Creek area, A t  t h i s  po in t ,  
approximately two m i l e s  of lO-inch p ipe  w i l l  
be continued t o  the  Apollo s ta t ic  tes t  stand 
area, A boos te r  pump s t a t i o n  w i l l  a l s o  be 
p r ov ided 

( 9 )  Approximately 3 mi les  of 10-inch p ipe  w i l l  
be i n s t a l l e d  from the  main along former 
State Road AM near Gate 2, t o  t h e  c e n t r a l  
telemetry f a c i l i t y ,  

( 2 )  A boos ter  pump s t a t i o n  w i l l  be i n s t a l l e d  
along t h e  p ipe  l i n e  between the  I n d u s t r i a l  
Area and the  v e r t i c a l  assembly bu i ld ing ,  

--- I n d u s t r i a l  area u t i l i t i e s :  
t h e  I n d u s t r i a l  Area w i l l  be extended t o  se rve  t h e  new 
f a c i l i t i e s  t h a t  w i l l  be  cons t ruc ted  under t h e  f i s c a l  year 
1964 program, The scope of work c o n s i s t s  0-f approximately 
t'hree m i l e s  of e l e c t r i c  power l i n e s ,  two m i l e s  of water 
m*ains, two mi les  of hea t  mains, and t h r e e  m i l e s  of sewer 
mains , 

The primary u t i l i t y  systems i n  

I-- E l e c t r i c  power: 
the following: 

Improvements w i l l  c o n s i s t  of cons t ruc t ing  

(I) Approximately 15 miles of 13,2 kv power 
t ransmission l i n e  from the  e x i s t i n g  l i n e  
on t h e  east bank of Indian  River a t  
S t a t e  Road 402 t o  Wilson, thence south 
on former S t a t e  Road AIA t o  t h e  v e r t i c a l  
assembly bu i ld ing  i n  the  launch complex 
N o ,  39 area, thence t o  t h e  I n d u s t r i a l  
Area, 

, 

(;!:I Approximately one m i l e  of 13.2 kv l i n e  
from the  r epea te r  bu i ld ing  on Orsino 
Road near  Banana River, east t o  t h e  
Bascule Bridge a t  the  barge cana l ,  
Also, from the repeater bu i ld ing  
approximately th ree  m i l e s  of 13.2 kv 
l i n e ,  no r th  t o  the  Apollo s t a t i c  test 
s tand  and ins t rumenta t ion  si tes loca ted  
along Banana River, 

--- Cormniinications: The p r o j e c t  inc ludes  i n s t a l l a t i o n  of: 

(I.) Approximately f i v e  mi les  of 24-way, 
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four-inch duc t  from the  c e n t r a l  tele- 
phone o f f i c e ,  no r th  along former S t a t e  
Road AlA t o  the  cable  te rmina l  bu i ld ing  
a t  launch complex No, 39. 

(2) Approximately 2.3 m i l e s  of six-way, 
four-inch duc t  from Orsino Road 
r epea te r  s t a t i o n ,  no r th  t o  the  Apollo 
s t a t i c  test  s tand ,  

(3) I n s t a l l a t i o n  of communications 
equipment and cabl ing  r e l a t i v e  t o  
the  new f a c i l i t i e s  included i n  the  
f i s c a l  year 1964 program, 

:Area improvement: This i t e m  provides  f o r  genera l  s i t e  
development i n  the  new area f o r  rodent  and i n s e c t  con- 
t r o l ,  The areas i n  which t h e  work w i l l  be performed 
a r e  t h e  undeveloped areas immediately ad jacent  t o  
occupied areas. Other l oca t ions  which inf luence  t:he 
h a b i t a b i l i t y  of t h e  new area w i l l  a l s o  be included. 
The work c o n s i s t s  e s s e n t i a l l y  of c l ea r ing ,  grubbing, 
diking of low areas, d i tch ing ,  and f i l l i n g ,  Combi.- 
na t ions  of t he  above methods may be used i n  any area 
as  requi red  t o  c o n t r o l  the rodent and i n s e c t  probI.em, 
The above i s  p a r t  of a long-term permanent s o l u t i o n  
of t he  environmental problem i n  t h i s  region, In te r im 
s h o r t  term measures, such as poisoning and spraying, 
a r e  being pursued s e p a r a t e l y  under t h e  genera l  
maintenance program. 

Location p lans  o u t l i n i n g  the  scope of t he  work covered by t h i s  p r o j e c t  
a r e  presented on the  following f i v e  pages, 

JUSTIFICATXOJ:: 

, P r i m a r y  i n t e r i o r  roads: Pro jec ted  t r a f f i c  counts 
from s t u d i e s  by the  A i r  Force show t h a t  a d a i l y  txaffic: 
count of 7,000 t o  10,000 veh ic l e s  can be expected on 
the proposed road i n  t h e  per iod  from 1965 through 1970, 
These t r a f f i c  loads are considerably over t he  5,000 
vehic les  pe r  day considered by the  Bureau of Public 
Roads t o  be requi red  t o  f u l l y  j u s t i f y  a four (4) l ane  
mad. .This i s  t h e  only road p a s t  t h e  v e r t i c a l  
assembly bu i ld ing  a t  complex No. 39. 
assembled i n  t h e  I n d u s t r i a l  Area w i l l  be t ranspor ted  
over M e r r i t t  I s l and  Road t o  t h e  v e r t i c a l  assembly 
ibuilding, The width of t h e  c a r r i e r  is  17  f e e t ,  
-which w i l l  t ake  the  f u l l  width of a two-lane road, 
thus g r e a t l y  h inder ing  t h e  movement of t r a f f i c ,  

Spacecraf t  
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Without t h i s  improvement, t r a f f i c  condi t ions  w i l l  be 
i n t o l e r a b l e  and t r a v e l  de lays  w i l l  r e s u l t  i n  an excessive 
:Loss of t i m e .  

Instrumentat ion s i tes  w i l l  be loca ted  along the  Banan:. 
River northward of the  0:-sin0 Road. Those s i tes  must be 
provided wi th  veh ic l e  access .  I f  no such access  i s  
provided the proposed s i tes  w i l l  no t  be useable  f o r  tlie 
purposes i n  tended. 

I n d u s t r i a l  area roads: Additions t o  the  road ne t  a t  1:he 
I n d u s t r i a l  Area are needed t o  permit access  t o  t h e  net7 
bui ld ings  now being loca ted  beyond the  l i m i t s  of the  road 
n e t  and t o  complete the  network of i n t e r i o r  Industr ia : .  
Area roahs so t h a t  f i r e  t rucks ,  ambulances, and vehicu lar  
t r a f f i c  w i l l  have the  s h o r t e s t  rou te  f e a s i b l e  frcm place  
t o  p lace .  

Water supply: The Apollo s t a t i c  t e s t  s tand  w a s  i n i t i i i l l y  
s i t e d  near  the e x i s t i n g  water mains. Subsequent deve Lop- 
ments necess i t a t ed  r e s i t i n g  t h i s  f a c i l i t y  t o  a remote 
sec t ion  t o  provide proper c learance  d i s t ances .  This  
change was made a f t e r  the  submission of the  fisczil  yeair 
1963 program and the re fo re  provis ions  f o r  extending the 
water mains were n o t  included. The schedule f o r  the  
f i r s t  t e s t  w i l l  a l low t h i s  service t o  be i n s t a l l e d  
during the f i s c a l  year  1964.  It is  e s s e n t i a l  t h a t  water 
be provided f o r  cool ing purposes during the t e s t s  . 
The i n i t i a l  p lan t o  furn ish  the water supply f o r  the 
c e n t r a l  ' te lemetry f a c i l i t y  was from a separa te  w e l l  a t  
the bui ld ing  s i t e .  Subsequent i nves t iga t ions  have 
ind ica ted  t h a t  t h i s  is  n o t  f e a s i b l e  because of the  
q u a n t i t y  of water involved and the excessive main- 
tenance connected wi th  the operat ion of t h i s  type of 
system. The occupancy schedule f o r  t h i s . f a c i l i t y  w i l l  
a l low t h i s  u t i l i t y  requirement t o  be furnished i n  the 
f i s c a l  year  1964 t i m e  frame. 

The pump s t a t i o n  i s  needed t o  maintain the pressure  t o  
the  launch complex N o .  3 9 .  Draw-offs required f o r  the  
new f a c i l i t i e s  t o  be constructed i n  the  I n d u s t r i a l  Area 
w i l l  s u b s t a n t i a l l y  reduce the  water pressure  i n  the 
sec t ion  of the  system which supp l i e s  complex N o .  39. 
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I n d u s t r i a l  area u t i l i t i e s :  Addit ions t o  the primary 
u t i l i t y  systems a re  required t o  provide those s e r v i c e s  
t o  the n e w  bu i ld ings  included i n  the f i s c a l  year  1964 
program which a re  s i t e d  away from e x i s t i n g  mains. 

E l e c t r i c  power: The extension of t he  13.2 kv l i n e  t o  
connect t o  a power source a c  T i t u s v i l l e  w i l l  fu rn ish  an 
a d d i t i o n a l  source of power f o r  emergency use i n  the  new 
area  i n  case of  a power outage from the F lo r ida  Power and  
Light  source,  and a t  the same t i m e  fu rn i sh  power t o  
instrumentat ion s i t e s  along the  route .  This  item a l s o  p ro -  
v ides  necessary power t o  instrumentat ion f a c i l i t i e s  t o  be 
located a t  s t r a t e g i c  po in t s  i n  the  a rea  and t o  the Ppol lo  
s t a t i c  t e s t  s t and .  

Communications: The a d d i t i o n a l  work proposed i s  necessary 
t o  connect the  out ly ing  instrumentat ion s i t e s  and f z  c i l i -  
t i e s  t o  be constructed i n  the f i s c a l  year  1964 program, 
and the  Apollo s t a t i c  t e s t  f a c i l i t y ,  w i th  the ex is t img 
f a c i l i t i e s  s o  t h a t  the d a t a  gathered can be made a v t i l a b l e  
a t  the use po in t s .  

Area improvements: The new area, i n  a l a r g e  p a r t ,  i s  
na t ive  undeveloped land.  Much i s  swampy and heav i ly  
overgrown. The mosquito s i t u a t i o n  i s  s o  s e r i o u s  thzit 
hab i t a t ion  dur ing  c e r t a i n  times of the year  i s  bare:.y 
poss ib l e .  lb ts ,  m i c e ,  and snakes are  a l s o  prevaleni:. 
By means of the  proposed development, the problem ciin be 
brought under con t ro l .  Without proper con t ro l ,  a sc:rious 
hea l th  prob Lem from malar ia ,  encepha l i t i s ,  and o ther  
mosqui to-carr ied d i seases  may develop. 

COST ESTIMATE: 

A .  LAND ACQUISITION .................................... 
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS .......... 

Primary i n t e r i o r  roads .................... $3,305,000 
9 .O m i l e s  of new two-lane 

road and br idges ,  Orsino 
t o  Wilson ............... $2,675,000 

Causeway northward ...... 630,000 
3.5 mi les  a t  Banana River 

I n d u s t r i a l  Area roads,  3 .5 .  miles ......... 560,000 
Water m a i n s  ............................... 700,000 

!~i 8 , 98 5 , 0i:)O 
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I n d u s t r i a l  a rea  u t i l i  t i es .  ................ $1,010,000 
E l e c t r i c a l  d i s t r i b u t i o n  

Water d i s t r i b u t i o n  

Heating d i s t r i b u t i o n  

Sewage c o l l e c t i o n  

system $260,000 

sys t em .................. 155,000 

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

system. ................. 455 , 000 

system .................. 140,000 
Power transmission l i n e s  and sub- 

s t a t i o n s  600,000 
Communications ............................ 1,400,000 

13,200 l i n e a r  f e e t  of 6-way 

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

duct  ($10 p e r  l i n e a r  
foo t )  ................... 132,000 

26,400 l i n e a r  feet  of 24- 
w a y  duct ($42 per l i n e a r  
f o c t ) .  .................. 1,108,000 

items ................... 160,000 
Miscellaneous system 

Area improvements ......................... 1,350,000 
30 square m i l e s  01 

share  l i n e  a t  $40,000 
per square m i l e  ......... 1,200,000 

5 square miles of i n t e r i o r  
larid a t  $30,000 per  
square m i l e  ............. 150,000 

i n s t a l l a t i o n s  ........................... 
S i  t.e prepa ra t ion . .  ...... 30,000 
Uti.li  t y  connections. .  ... 30,000 

F a c i l i t y  s i t e  development and u t i l i t y  
60,000 

C . FAC1LI:T’II CONSTRUCTION AND MODIFICATIONS. ........... 
Water pumping s t a t i o n s  (two, 1,500 

sc.uar.e f e e t  a t  $20 p e r  square 
f c m t  ;I ................................. 60,000 

D. EQUIE’IffiNT, INSTRUMENTATION, AND SUPPORT SYSTEMS. ... 
W2ter pumps .............................. 50,000 
Communications equipment and cable  

sysi:em.. ............................... 13,150,000 
Outs ide p l a n t  cab l e  

Video voice  and 
(!io0 miles ) .  ........... 8,663,500 

t: e l e  p hon e s e r v  i c e 
(1 LOO c u r c u i t  

tiransmis s ion)  ........ 3,246,100 

60,000 

13,201,000 
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Videmo switching system.. . $600,000 
Telephone instruments , 

xricleo r e c e i v e r s ,  
and cameras. .......... 100,000 

0perat . ing  spa re  p a r t s . .  .. 200,000 

Pub l . i c ,  address  s y s  tern.. .. 2 14,000 
Intercorn system.. ........ 126,400 

Off ice  equipment and f u r n i t u r e . .  ......... $1 , 000 

E ,  DESIGN AND ENGINEERING SERVICES.................... 

Total est imated c o s t  ..................... 
til, 509,  000 
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LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 

VEHICLE MAINTENANCE AND SERVICE FACILITIES 

DESCRIPTION : 

This pro jec t  proposes the  cons t ruc t ion  of two veh ic l e  maintenance f a c i l -  

One f a c i l i t y ,  h e r e i n a f t e r  r e fe r r ed  
i t i e s  i n  the  Mer r i t t  I s l and  I n d u s t r i a l  Area. Sketches of the  two f a c i l i t i e s  
a r e  presented on the  following two pages. 
t o  as the veh ic l e  maintenance f a c i l i t y ,  is requi red  f o r  use by the  Range 
con t r ac to r ,  arid the  o the r ,  h e r e i n a f t e r  r e fe r r ed  t o  as the  veh ic l e  s e rv i ce  
f a c i l i t y ,  will- be used by the  con t r ac to r  who w i l l  f u rn i sh  passenger and 
f r e i g h t  senr ices .  A more d e t a i l e d  desc r ip t ion  of each f a c i l i t y  follows. 

--- Vehicle maintenance f a c i l i t y :  
of two bui ld ings  and an ad jacent  parking a r e a  f o r  u t i l i z a -  

This f a c i l i t y  w i l l  c o n s i s t  

t i o n  by the  Range con t r ac to r  f o r  maintenance and parking 
of up t o  400 wheeled veh ic l e s  i n  the  Merritt I s l and  
1ndut;tr ial  Area. The main bui ld ing ,  with o v e r a l l  dimen- 
sioni3 of approximately 1 7 3  f e e t  by 189 f e e t ,  and a gross  
ai:ea of approximately 30,800 square f e e t  on one f l o o r ,  
w i l l  be a shop f o r  maintenance and repair of vehic les .  
'Rie dispatch bui ld ing ,  with o v e r a l l  dimensions of 
approximately 37 f e e t  by 70 f e e t ,  and a gross  a rea  of 
approximately 2,600 square f e e t  on one f l o o r ,  w i l l  be 
for d r i v e r  d i spa tch  and wai t ing,  fue l ing  se rv ice ,  and 
circ check. Heat w i l l  be suppl ied by the  c e n t r a l  hea t ing  
p h n t  i n  the  a rea .  Off ice  a reas  w i l l  be a i r -condi t ioned.  
A Eire alarm system w i l l  be provided wi th in  the  bui ldings.  
A parking area of approximately 30,000 square yards  w i l l  
be provided t o  park and maneuver l a rge  p ieces  of  equipment 
including mobile c ranes ;  water, sewer, electric power, and 
cmmunications w i l l  be provided to  make the  f a c i l i t y  
clompletely operable.  The parking area w i l l  be f o r  over- 
n ight  parking of the  motor pool cars, t rucks ,  wheeled 
c a r r i e r s ,  t railers,  cranes, genera tors ,  compressors, and 
veh ic l e s  which are not  s p e c i f i c a l l y  assigned elsewhere, such 
as communications r e p a i r  vehic les .  The shop will provide 
a complete motor, body, and c h a s s i s  r e p a i r  f a c i l i t y .  All 
wheeled veh ic l e s  used f o r  Range support  will receive 
per iodic  and minor service and maintenance a t  t h i s  fac:ilit:y 
as w e l l  as major motor and c h a s s i s  overhaul,  wreck r e b u i l d h g ,  
and repa in t ing .  

--- Vehicle service f a c i l i t y :  This  p e r t i o n  o f  t he  project: 
provides f o r  the  cons t ruc t ion  of  two metal c l ad  bui ld-  
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LAUNCH OPERATIONS CENTER 

F I S C A L  Y E A R  1964 ESTIMATES 

VEHICLE MAINTENANCE AND SERVICE FACILITIES 

c - 1 7 5 '  
-47'011:+ ' -  

15' 0" PAINT SHOP 

SHOP ' BODY 
SHOP 

6 - - 1  

. "" 

i 
, 

- 1 k P U M P  ISLAND 

1 L J  

INSP a FUEL ATTENDANT ,> DRIVER a DISPATCH AREA 
/--- 

I 
37'. 0" 

LAvi LO KERS 

j "  1 L -,-- " MECH EQuiP ROOM 
L - 70'. 0" 4 

P L A N  

0 40 80 

Q\ 
I 
w 
5 

PERSPECTIVE 

/ 
/ .. - 5  

\ 
. -_ 

I 'AIA 
I 

SITF PI AN 

BOO0 0 8000 16000 
..-..- I"- 
UYIILL I L L I  

VEHICLE MAINTENANCE FACILITY 



LAUNCH OPERATIONS CENTER 

FISCAL YEAR 1964 ESTIMATES 
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i n g i  and an ad jacent  parking area .  The se rv ice  s t r u c t u r e ,  
with climensions of approximately 50 f e e t  by 240 f e e t ,  and 
a g,ross area of approximately 12,000 square f e e t  on one 
flolcir, w i l l  be used as  a genera l  automotive, t ruck ,  and 
o ther  wheeled equipment s e rv i c ing  f a c i l i t y ,  and w i l l  accom- 
modate 30 veh ic l e s  a t  one time. The smaller s t r u c t u r e ,  
w i t h  dimensions of approximately 20 f e e t  by 50 f e e t ,  and 
a gross area of approximately 1,000 square f e e t  on one 
f l o c r ,  w i l l  se rve  as a f a c i l i t y  f o r  p a i n t ,  o i l  and l u b r ~ c a n t  
s to rage ,  and f o r  gaso l ine  dispensing. The parking area of 
approximately 18,000 square yards  w i l l  provide overnight  
parking f o r  the  veh ic l e  t r anspor t a t ion  f l e e t .  Air-condi- 
t i on ing  w i l l  be provided i n  t h e  o f f i c e  areas of t h e  se rv ice  
s t r u c t u r e s .  Heat w i l l  be suppl ied  by the  c e n t r a l  hea t ing  
p l an t  i n  the  a rea .  A f i r e  alarm system w i l l  be provided 
wi th in  the f a c i l i t y .  U t i l i t i e s ,  such as water, s e w e r ,  
e l e c t r i c  power, and communications w i l l  be included as 
requi red  t o  make the  f a c i l i t y  completely operable.  

The f a c i l i t y  w i l l  be used as the  base of opera t ions  f o r  
t r anspor t a t ion  se rv ice  provided t o  all NASA organiza t ions  
i n  the new area,  and f o r  accomplishing f i r s t  and second 
order  maintenance and s e r v i c e  requi red  t o  keep a f l e e t  
of u p  t o  600 wheeled veh ic l e s ,  inc luding  automobiles,  
genera tors ,  compressors, and l i g h t s  i n  a s a f e  and operable  
cond i t ion. 

,JUSTIFICATIOllJ : 

The veh ic l e  maintenance f a c i l i t y  w i l l  be used f o r  parking and mainte- 
nance of Goveimnrnent-owned (Range-operated) passenger and s p e c i a l  service 
vehic les .  Wic?e:ted veh ic l e s  of a l l  types are  used f o r  t r anspor t ing  personnel 
ixnd f r e i g h t ,  r e p a i r i n g  roads , h o i s t i n g ,  emergency power genera tors  ~ arid air-  
compressors. Accidents,  Wear, and modi f ica t ions  take  these  veh ic l e s  c u t  of 
service unt i l .  they are r epa i r ed  o r  updated. This work i s  p resen t ly  dclne a t  
the  Pa t r i ck  Air Force Base, about 2 5  miles from the  Merritt I s l and  I n c ' u s t r i a l  
Area. By t h e  end of the f i s c a l  year  1964, a t  which t i m e  t h e  proposed f a c i l i t y  
should be i n  opera t ion ,  there  w i l l  be approximately 373 Range-operated 
veh ic l e s  i n  the  new area. The added volume of work r e s u l t i n g  from these  
a d d i t i o n a l  vehic:les cannot be handled by the capac i ty  of t he  e x i s t i n g  shop. 
Moreover, the d i s t ance  between the  e x i s t i n g  shop and the  Merritt I s land  Area 
i s  too g r e a t  f:or the  economical haul ing  of t he  number and s i z e  of veh ic l e s  
involved. Calrmt.ruction of the  proposed f a c i l i t y  w i l l  reduce veh ic l e  downtime, 
and reduce the time and c o s t  f o r  haul ing  and d r iv ing  v e h i c l e s  t o  the P a t r i c k  
A i r  Force B a s e .  

The Launch Operations Center passenger and f r e i g h t  t r anspor t a t ion  
services are furn ished  by a con t r ac to r .  
is requi red  f c r  t he  parking,  maintenance, s e rv i c ing ,  and d ispa tch ing  O E  vehi-  
c l e s  and is e s s e n t i a l  t o  t h e  f u l f i l l m e n t  of the  con t r ac t .  

The proposed v e h i c l e  s e rv i ce  f a c i l i t y  
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Current ly ,  these  se rv ice  opera t ions  a r e  being performed i n  a bul ld ing  
and shack located on the  e a s t  s i d e  of hangar "R" i n  the  Cape Cariaveral 
I n d u s t r i a l  Area. The e x i s t i n g  f a c i l i t y ,  which i s  gross ly  inadequate f o r  
meeting f u t u r e  veh ic l e  s e rv i ce  requirements (approximately 537 vehic Les of 
a l l  types b y  the  end of the  f i s c a l  year  1964)wi l l  be vacated for use by 
con t r ac to r s  engaged i n  t h e S a t u r n  opera t ion  i n  t h e  Cape Canaveral 
Miss i le  T e s t  Annex area .  The minimum road d is tance  between the  present  
vek ic l e  depot and the  new M e r r i t t  I s land  I n d u s t r i a l  Area, where the  lnajor 
concentrat ion o f  the  Launch Operations Center a c t i v i t i e s  w i l l  be focused 
a f t e r  the  f i s c a l  year  1964, w i l l  be 7 miles.  This g r e a t  a dista.nce vi11 not  
be economical Erom the  viewpoint of t r a v e l  time and opera t ing  cos t s .  

The s i n e  of the  proposed f a c i l i t y  w a s  es t imated by comparing records of 
the q u a n t i t a t i v e  vehicu lar  requirements f o r  se rv ing  both pas t  and e x i s t i n g  
f a c i l i t i e s  mid personnel ,  with requirements d i c t a t e d  by the  g r e a t l y  expanded 
a c t i v i t i e s  in the new area .  Personnel r equ i r ing  t r anspor t a t ion  se rv ice  w i l l  
increase  froin L,800 i n  the  f i s c a l  year  1962 t o  6,350 i n  the  f i s c a l  year  1965. 
The l e v e l  of veh ic l e  maintenance t o  be provided i n  the  proposed f a c i l i t y  w i l l .  
be l imi ted ,  genera l ly ,  t o  t h a t  which can be accomplished i n  one eight.-hour 
s h i f t .  
hau l ,  f o r  mijor body rebui ld ing ,  o r  r epa in t ing ;  such work w i l l  be accomplished 
elsewhere i n  cont rac tor - furn ished  f a c i l i t i e s .  

The f a c i l i t y  w i l l  not  be used f o r  major engine o r  transmissicm over- 

COST ESTIMAmS: 

B. SITE DEF'EIUPMENT AND UTILITY INSTALLATIONS................. $375,000 

Clear ing,  grubbing and grading.. ............... $46,000 
Access roads. .(4,700 square yards  a t  $5.50 per  

square yard). ............................... 26,000 
Parkin.g area.. (48,000 square yards at $5.50 per  

square yard). ............................... 264,000 
U t i l i t y ,  extensions............................. 39,000 

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

Vehicle maintenance f a c i l i t y  ................... 
Main building..(30,800 square f e e t  

Dispatch building..(2,600 square 
a t  $20 per  square foot)........ ... $616,000 

f e e t  a t  $20 per  square foot).. . . . .  52,000 

Vehicle s e rv i ce  f a c i l i t y . .  ..................... 

668,000 

183,000 

851,000 

Service unit..(L2,000 square f e e t  
a t  $14 per  square foo t )  ........... 168,000 
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Pinint, o i l ,  and lubricants unit 
(1,000 square feet at $15 per 
square foot). ..................... $15,000 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS. . . . . . . . . . . .  $164,000 

Automotive maintenance, service, and repair 
equipment......... ........................... $130,000 

Fixtiires and furniture. 14,000 
Gaso:L€ne pumps and tanks.. ..................... 20,000 

........................ 
E. DESIGN AND ENGINEERING SERVICES............................ - 17 L .OOO .- 

-I ~,1.561.0010 Total estimated COSt....................b......... 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1964 ESTIMATES 

CONSTRUCTION OF FACILITIES - 1964 PROGRAM 

LEWIS RESEARCH CENTER 

Location plan ............................... 
Addition t o  t h e  spacecraf t  p ropuls ion  

research  f a c i l i t y  ......................... $ 3,500,000 

A l t e r a t i o n  of t h e  space power chambers...... 5,665,000 

E l e c t r i c  power equipment t e s t  f a c i l i t y . . . .  .. 2,100,000 

Engineering; bu i ld ing  (Plum Brook S t a t i o n ) .  . . 1 , 7  10,000 

Experiment assembly, tes t ,  and s torage  
bui1di.ng (Plum Brook S t a t i o n ) .  . . . . . . . . . . 885,000 

Modernizatjion of t h e  instrument r e sea rch  
labora tory .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,002,000 

Propel lan t  E low systems f a c i l i t y  (Plum 
1,316,000 Brook Stilt ion) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Propuls ion component eva lua t ion  f a c i l i t y . .  . . 1,004,000 

SNAP-8 inssiembly and spacec ra f t  checkout 
bu i ld lng . .  ................................ 5,000,000 

Zero g r a v i t y  f a c i l i t y  ....................... 2,653,000 

Total.............................. 925,835,000 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1964 ESTIMATES 
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LEGEND 
GATEHOUSE (MAIN) 
PERSONNEL BUILDING 
ADMINISTRATION BUILDING 
F L I G H T  RESEARCH BUILDING 
ENGINE RESEARCH BUILDING 
CHEMISTRY LABORATORY 
S P A C E  P O W E R  CHAMBERS 
EXHAUSTER BUILDING 
REFRIGERATION BUILDING 
COO1.1NC. TOWFR NO. I 
ICING RESEARCH TUNNEL 
S T E A M  GENERATING P L A N T  
SUBSTATION "B" 
TECHNICAL SERVICE BUILDING 
UTILITIES BUILDING 
E L E C T R I C  PROPULSION RESEARCH BUILDING 
U N D E R G R O U N D F U E L S T O R A G E  
AIR DRYER NO. I 
SOUTH GATEHOUSE 
PROCUREMENT L S U P P L Y  BUILDING 
ENGINE RESEARCH BUILDING - WEST WING 
S P E C I A L  P R O J E C T S  LABORATORY 
SEWAGE PUMPING STATION 
COAL STORAGE 
BARREL STORAGE BUILDING 
P L A N T  PROTECTION BUILDING 

40 SUBSTATION "D" 
41 SUBSTATION "F'. 
42 SUBSTATION "E" 
4 3  SUBSTATION "G" 
44 GAS M E T E R  HOUSE 
4 5  D R O P T O W E R  
4b COOLING TOWER NO. 2 
41 STORAGE BUILDING NO. 47 
48  F U E L  STORAGE TANKS 
A9 M A T E R I A I S  A N n S T R F S S F S  1 , A R n U A T C ) P V  

_.  
58 
60 

61  
62 
6 3  
64 
65  
^^ 

rn _ _  
51 
C I  

v A no,,- * T r n W  Pur." _..- ~ 

HIGH ENERGY F U E L S  LABORATORY 

8x6-FOOT SWT RESEARCH AND CONTROL 
BUILDING ( O F F I C E )  
8x6-FOOT SWT MODELS PREPARATION BLDG 

8x6-FOOT SWT AIR DRYER BUILDING 
SUBSTATION "H" 
PROPULSION SYSTEMS LABORATORY 
OPERATIONS BUILDING 
8x6-FOOT SWT F U E L  BUILDING 
P L A N T  SERVICES BUILDING 

Q..' v n n m  ew* n D 1 1 , F  F ~ I I I O I I , F I , T  n. nr - _  . _ - - -  I_._... ---. 
54 

55  
56 8x6-FOOT SWT EXHAUSTER BUILDING 
C.7 

"" 
RESERVOIR AND F I R E  PROTECTION WATER S U P P L Y  67 
SUBSTATION "C" 6 8  
18'*x18". 18"xl8'* AND 2x2 F O O T  SUPERSONIC WIND TUNNELS 6 9  

R O C K E T  LABORATORY 71  
LIOUID M E T A L S  CORROSION LABORATORY 70 

FACILITIES AUTHORIZED AND UNDER C O N S T R U C T D N  

A. D E V E L O P M E N T  E N G I N E E W G  BUILDING 

P R O P O S E D  1964 P R O J E C T S  

1. Z E R O  GRAVITY F A W I J T Y  
> d r  T P n a T l n W  OF TUP 9 D A r P  DOWPR r H A M U P R E  
3 E L E C T R I C  P O W E R  EQUIPMENT T E S T  FACILITY 
4 PROPULSION COMPONENT AND EVALUATION FACILITY 
5 MODERNIZATION O F  T H E  INSTRUMENT RESEARCH 

LABORATORY 

HIGH T E M P E R A T U R E  VAPOR SYSTEM 
P. S. L. E Q U I P M E N T  BUILDING 
P 5 L.  ALTITUDE CHAMBERS 12,  
P. S. L .  ACCESS BUILDING 
P. S.  L .  PRIMARY COOLERS ( 2 )  
P. S.  L .  SECONDARY COOLERS 
P. S. L. TIE  LINE 
P. S. L. COOLING TOWER NO. 3 
P. S. L.  F U E L  S T O R A G E  

74 
75 
76 
77 
7 8  
79 
8 1  
82 
Ci: 

85 
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95 
99 
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io4 
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202 
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P.  5. L.  CIRCULATING WATER PUMPING STATION 
P. S .  L.  SUBSTATION "I" 
P. S.  L.  COMBUSTION AIR HEATER 
INSTRUMENT RESEARCH LABORATORY 
A. W T. PL?I(P HOUSE 
P. S .  L. COOLING WATER DEAERATORS 
E. R .  8. SPRAY COOLER BUILDING 
COOLING TOWER NO. 4 
CP.YOr.EF!CE Ct.!.V!CZE E'_I!LD!YUC "--" .^_ -.,.. ~,..- .,- ̂. ..-. I_ 

10'xlO' SUPERSONIC WIND TUNNEL 

10'x10* - SWT SECONDARY COMPRESSOR AND DRIVE BLDG. 
IO'xIO' - S W T  AIR DRYER BUILDING 
IO'x10' - SWGSUBSTATION " K '  
IO'xIO' - SWT MAIN COMPRESSOR AND DRIVE BUILDING 
10'xIO' - SWT LOW PRESSURE F U E L  PUMPING STATION 

."* >" .  cl,l- nrrrrnr. .  ..,- --..".--. " .... -...- 
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10'xIO' - SWT HIGH PRESSURE F U E L  PUMPING STATION 
10'x10' - SWT COOLING TOWER NO. 5 
10'xlO' - SWT COOLING TOWER WATER PUMPING BUILDING 
P.S. L .  DESICCANT AIR DRYER 
E. R .  B COMBUSTION AIR HEATER 
ROCKET OPERATIONS BUILDING 
LIOUID M E T A L S  POWER LABORATORY 
INDUSTRIAL WASTE TREATMENT BASINS 
GARAGE 
MATERIALS PROCESSING LABORATORY 
BASIC MATERIALS LABORATORY 
SUBSTATION 'A*'  
SUBSTATlON ' L" 
ROCKET ENGINE FACILITY 
F R A C T U R E  MECHANICS LABORATORY 

301 
302 
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E L E C T R I C  PROPULSION LABORATORY 
ENERGY CONVERSION LABORATORY 
SUBSTATION "M" 

397 (FORMER M I T C H E L L  GARAGE) 
398 ( F O R M E R  M I T C H E L L  RESIDENCE) 
399 GATEHOUSE - WEST AREA 
415' ROCKET COMBUSTION LABORATORY 
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PLUM BROOK STATION 
FISCAL YEAR 1961r ESTIMATES 

N 

FACILITIES AUTHORIZED 
I AND UNDER CONSTRUCTION 1 
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C LUNAR PROPULSION RESEARCH FAQLITY -- 
D HYDROGEN H U T  TRANSFER FACILITY 
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LEWIS RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

---- ADDITION TO THE SPACECRAFT PROPULSION RESEARCH FACILI1. 

DESCRIPTION: 

An a d d i t i o n  t o  the  spacec ra f t  propuls ion r e sea rch  f a c i l i t y  i s  requested 
A hard vacuum i n  t o  provide the  c a p a b i l i t y  forspace  environment s imulat ion.  

t h e  t e s t  chamber w i l l  be produced by o i l  d i f f u s i o n  pumps and convent ional  
backing pumps. Mylar vacuum seals w i l l  be provided t o  i s o l a t e  t he  t e s t  
chamber front t he  exhaust system. The low temperatures  of ou te r  space w i l l  be 
simulated b y  c ryogenica l ly  cooled panels  l i n i n g  the  i n t e r i o r  of t he  t e s t  
chamber. A. remote l i q u i d  n i t rogen  s to rage  area and a p ip ing  system t o  the  
tes t  chamber w i l l  provide a continuous supply of coQfant  t o  the  cryopanels .  
Simulation of t he  thermal g r a d i e n t s  due t o  s o l a r  hea t ing  w i l l  be provided by 
va r ious  types of r a d i a n t  hea t e r s .  One hundred k i l o w a t t s  of e l e c t r i c a l  power 
w i l l  be prcwicled f o r  t h i s  purpose. 

JUSTIFICATlsg : 

The a b i l i t y  of a space v e h i c l e  t o  func t ion  proper ly  a f t e r  an estended 
exposure t o  the  r i g o r s  of ou te r  space i s  one of t he  severe problems f ac ing  
des igners  oc’ spacec ra f t .  Many v e h i c l e  components are being developcid and 
t e s t e d  i n  space s imula t ion  chambers. The r e l i a b i l i t y  of a completely 
assembled \n~h:icl.e, however, i s  more d i f f i c u l t  t o  a s c e r t a i n  and r e q u i r e s  a 
f a c i l i t y  t h a t  w i l l  no t  only expose the  v e h i c l e  t o  a simulated space environ- 
ment bu t  a!Lso allow a complete func t iona l  t e s t  inc luding  space s t a r t i n g  and 
opera t ion  o E  t he  rocke t  engines. The spacec ra f t  propuls ion r e sea rch  faci1it:y 
w i l l  provide t h f s  c a p a b i l i t y  f o r  space v e h i c l e s  up t o  50 f e e t  long and 32 
f e e t  i n  diisine t e r  and wi th  t h r u s t  l e v e l s  up t o  45,000 pounds wi th  hig;h-energy 
p rope l l an t s .  S to rab le  p r o p e l l a n t  rocke t s  up to  50,000 pounds thrusl: can alr;o 
be t e s t e d ,  A l l  of t he  s t a g e s  i n  t h e  c u r r e n t  Apollo veh ic l e  could,  t h e r e f o r e ,  
be accommodated, as w e l l  as advanced conceptual  des igns  wi th  l a r g e  diameter 
nozz 1 e s e 

Cryoglenic r o c k e t , f u e l s  possess  t h e  h i g h e s t  e f f i c i e n c y  of t he  piropellants 
c u r r e n t l y  being used and a r e  favored,  t h e r e f o r e ,  f o r  advanced space v e h i c l e  
designs.  ‘Propulsion systems using cryogenic  f u e l s  a r e  complex, s e n s i t i v e  t o  
pe r tu rba t ions  and d i f f i c u l t  t o  design f o r  high r e l i a b i l i t y  due t o  t h e  pro- 
p e r t i e s  of t he  p r o p e l l a n t s  and t h e  n e c e s s i t y  of maintaining t h e  lowlzst 
poss ib l e  weight f o r  each component. I n  ou te r  space, t h i s  s e n s i t i v e  system 
w i l l  be exposed t o  extreme temperature  g r a d i e n t s  and t o  t h e  leachinlg e f f e c t s  
of t h e  vacuum environment. Th i s  may vary from a few days f o r  a trai’lslunar 
t r a j e c t o r y  t o  s ix  months o r  more f o r  a p l ane ta ry  f l i g h t  where propuls ion i s  
needed on a r r i v a l  a t  t h e  p l ane t .  Control  va lves ,  f u e l  v e n t s ,  enginle gimbal 
a c t u a t o r s ,  i g n i t i o n  systems, pumps, and c o n t r o l  sensors  a r e  among tlne 
c r i t i c a l  problem a r e a s  a f f e c t i n g  s a t i s f a c t o r y  opera t ion  of t h e  engines.  

CF 7-3  



To prcwide t h e  space soak c a p a b i l i t y  f o r  t h e s p a c e c r a f t  propulRion 
research  f a c . i l i t y ,  t h e  test chamber must be equipped wi th  a vacuum pumping 
system includimg d i f f u s i o n  vacuum pumps and mechanical f o r e  -pumps to provide 
p re s su res  8.f; ].ow as 10-8 t o r r ,  and t h e  chamber w a l l s  must be l i n e d  w i t h  cry- 
ogenic heat  s ink  panels  which use  l i q u i d  n i t rogen  and l i q u i d  helium. Pro- 
v i s i o n  f o r  adequate power t o  v a r i o u s  s o l a r  h e a t i n g  s imula tors  must also be 
included. 

COST ESTMJZ:  

-- - A. LAND ACX~Ul~SITIONeee...e....e...ee....e.............ee. 

--- Be S I T E  DE:71ELOPMENT AND U T I L I T Y  INSTALLATIONS. e 0 e e 

$1,4 20,000 C. F A C I L I 1 Y  CONSTRUCTION AND MODIFICATIONS. e 

Cryogenic pane ls  (14,000 square f e e t  

Vacutun pump house ( W O O  square f e e t  
a t  $100 per  square foot ) .  .............. $1,400,000 
a t  $20 per  square foo t ) .  ............... 20,000 

1,745,000 D. EQUIPHSIJT, INSTRUMENTATION, AND SUPPORT SYSTEMS. e 

Liquid n i t rogen  system. .................. 286,000 
Vacurnn system......................e.e... 449,000 
Heat s imula t ion  source................... 400,000 
E l e c t r i c a l  equipment, w i r ing ,  and 

con.t:rols.. .............................. 610,000 

T o t a l  es t imated  cost.......... 

CF 7-4 



LEWIS RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

ALTERATION OF THE SPACE POWER CHAMBERS 

DE SCR IPTIGCY: 

This  p r o j e c t  covers  modi f ica t ions  and a d d i t i o n s  t o  the  space power 
chambers, formerly known as t h e  a l t i t u d e  wind tunnel ,  t o  permit t hc  evalu-  
a t i o n  and development t e s t i n g  of f u l l - s c a l e  propuls ion  system:; i n  3 simulated 
space, p l ane ta ry ,  o r  l una r  environment. Two l a r g e  p re s su re  bulkheads w i l l  bf? 
i n s t a l l e d  t o  i s o l a t e  t he  r e t u r n  passage a t  t h e  wes tern  end of t he  tunnel ,  
i n s i d e  of which w i l l  be i n s t a l l e d  a high vacuum chamber 40 f e e t  i n  diameter 
and approximately 100 f e e t  long. A double w a l l  vacuum chamber w i l l  t hus  be 
provided, t he  inne r  s e c t i o n  of which w i l l  be exhausted t o  a p res su re  of lowfi 
mm of mercury by o i l  d i f f u s i o n  pumps. 
space between t h e  two chambers a t  a pressure  of approximately lo-* mm of mer- 
cury. U t i l i z i n g  t h i s  space as a l a r g e  manifold,  fore-pumps w t l l  b e  used t o  
discharge tc l  atmosphere. This  arrangement w i l l  r e s u l t  i n  an inne r  chamber 
wi th  very l i t t l e  p res su re  d i f f e r e n t i a l  ac ross  it which minimizes the  e f f e c t  
of small l eaks  i n  t h e  inner  chamber. A ske tch  of t he  proposed a l t e r a t i o n  i:; 
shown on the fol lowing page. 

The inner  chamber w a l l s  w i l l  be  cooled by a l i q u i d  n i t rogen  system t o  
provide a h e a t  s ink  and a thermal environment t h a t  s imula t e s  r a d i a t i o n  t o  
deep space cIr a cold  l una r  sur face .  A h e a t  source i s  a l s o  included t o  simu- 
l a t e  so la r  hea t ing  o r  thermal soaking i n  t h e  environment of a p l ane t  or a 
lunar  day. Thermal cond i t ions  approximating e i t h e r  t he  temperature  g r a d i e n t s  
of space i n  o r i e n t e d  f l i g h t  o r  of extended soaking pe r iods  of e i t h e r  t he  ho t  
o r  co ld  environment of t he  p l ane t  o r  t he  moon a r e  t h e r e f o r e  poss ib le .  Engine 
exhaust d i f f u s e r s  and water  cooled exhaust duc t ing  are provided t o  p e r m i t  
discharge of' t he  engine exhaust j e t  i n t o  the  e x i s t i n g  exhaust  cool ing  and 
pumping systems f o r  engine opera t ion  foLWbing hard vacuum start up. 

These pumps w i l l  d i scharge  i n t o  the  

One of t h e  two i s o l a t i n g  bulkheads mentioned e a r l i e r  i n  the descr lpt i lon 
would be provided wi th  a 25-foot diameter door t o  provide access  t o  the  l m g  
south l e g  of t he  e x i s t i n g  tunnel .  
be provided by a 40'foot diameter door which would open i n t o  the  Froposed 
access; shop. ,  This  bu i ld ing  would be of s u f f i c i e n t  h e i g h t  t o  accommodate a 
br idge crane. The c rane  would be used t o  t r a n s p o r t  v e h i c l e s  and components 
about t he  shop and i n  the  t e s t  f a c i l i t i e s .  High vacuum pumps would be houxi 
i n  a pump house which would be loca ted  below ground under the  vacuum cham- 
bers .  T h s  pump house would be a c c e s s i b l e  from t h e  ou t s ide  and from the  shop 
bu i ld inge ,  

Access t o  t h e  inne r  vacuum charrlber woul'd 

JUSTIFICPJ.'ICIN: 

The c o n t r o l s  and propuls ion systems of v a r i o u s  space veh ic l e s  as wel l  
a s  t he  opera t ion  of space power systems must achieve an extremely high l e v e l  
of r e l i a l ~ i l i t y  on a compressed t i m e  schedule. These l e v e l s  of r e l i a b i l i t y  
i n  system ope ra t ion  can only be r e a l i z e d  through t h e  conduct of e r t e n s i v e  
and thorough development t e s t i n g  and eva lua t ion  i n  ground based fE,cil i t : ies.  
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1966 ESTIMATES 

ALTERATION OF THE SPACE POWER CHAMBERS 
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The f a c i l i t i e s  must obviously be  capable of complete system ope ra t ion  follow- 
ing  extended per iods of exposure t o  a hard vacuum and t o  the  l a r g e  tempera- 
t u r e  g r a d i e n t s  of space o r i e n t e d  f l i g h t .  
s o l u t i o n  of problems r e l a t i n g  t o  p rope l l an t  hea t ing ,  p r o p e l l a n t  f reez ing  or  
vapor lock :,n l i n e s  and valves ,  i n s u l a t i o n  e f f e c t i v e n e s s ,  and p r e s s u r i z a t i o n  
and vent ing requirements; countdown procedures, system behavior,  valve and 
a c t u a t o r  performance, and engine i g n i t i o n  w i l l  a l s o  be studied. Thrus t  
buildup and thermal d i s t o r t i o n  a t  t h e  system s t r u c t u r e  a r e  a l s o  among the! 
p o t e n t i a l l y  c r i t i c a l  problem a r e a s  t h a t  must be thoroughly evaluatecl and 
v e r i f i e d  pi: ior t:o commitment t o  f l i g h t .  

E f f o r t  w i l l  be  devoted t o  the  

To achieve these  l a rge  and complex f a c i l S t y  c a p a b i l i t i e s  neces : ; i t a t e s  
a maximum u t i l i z a t i o n  of c u r r e n t l y  a v a i l a b l e  h igh  a l t i t u d e  test fac:i . l i t ies.  
The l a rge  ed-iaust gas  cool ing and pumping system of the  Lewis  Research 
Center and th’e former a l t i t u d e  wind tunnel ,  w i th  i t s  ex tens ive  basic: s t ruc-  
t u re ,  c o n t r o l  rooms, and s e r v i c e  f a c i l i t i e s ,  provides an e x c e l l e n t  base upon 
which t o  bui ld .  

COST ESTIMhg:  

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS. -- - 
C. FAC IL  I’IY CONSTRUCTION AND MODIFICATIONS.................. 

Vacucsn chamber, i s o l a t i n g  bulkheads and 
ELCCBE~S openings, mod i f i ca t ions  of e x i s t i n g  
tunnel  s t ruc tures . .  ....................... $1,534,000 

per. square foot )  .......................... 291,000 
Access b u i l d i n g  (6,260 square feet a t  $46 

Vacuum pump and equipment enclosure (5,000 
square f e e t  a t  $15 per  square foo t )  ....... 75,000 

$1,9’30,000 

D. EQUIP)ffN’J.’, INSTRUMENTATION, AND SUPPORT SYSTEMS. ......... 3,: 15,000 

Vacuim pumping system.. 750,000 

E: lec t r ica l  hea te rs .  415,000 
Engine exhaust duct ing,  cool ing and va lv ing  450,000 
E’ropell‘Lant s torage  and supply system. ...... 250,000 

.................... 
Refi::igeration system.. ..................... 1,150,000 ........................ 
F a c i l i t y  ins t rumenta t ion  and cont ro ls .  200,000 ..... 

E, DESIGN AXD ENGINEERING SERVICES. . .__ li50.000 

Tota l  es t imated cos t .  ............. .$5,(,j65,000 - 
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LEWIS RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

ELECTRIC POWER EQUIPMENT TEST FACILITY 

DE SCRIPTIOli : 

The equipment and bulding modi f ica t ions  proposed i n  t h i s  p r o j e c t  providie 
t h e  space and f a c i l i t i e s  requi red  t o  test  e l e c t r i c a l  genera t ing ,  power con- 
vers ion ,  and c o n t r o l  components of e l e c t r i c  space power systems. The present  
engine research  bu i ld ing  c o n s t i t u t e s  an e x c e l l e n t  l o c a t i o n  f o r  t h i s  equipment 
because of the a v a i l a b i l i t y  of l a r g e  q u a n t i t i e s  of 60-cycle power, of va r i a -  
b l e  frequency equipment t h a t  is w e l l  s u i t e d  t o  the  v a r i a b l e  speed d r i v e  of up 
to 15,000-horsepower motors, and of ex tens ive  a i r  and cool ing  tower water  
s e rv i ces .  15x:isting space i n  the  engine r e sea rch  bu i ld ing  w i l l  be made avail.- 
a b l e  f o r  t h i s  purpose. One l a r g e  test  c e l l  w i l l  accommodate a c rad led  motor 
and gear  assembly d r i v e  f o r  f r a c t i o n a l  megawatt e lec t romagnet ic  geneIrator 
t e s t s .  Two small t e s t  c e l l s  w i l l  be  u t i l i z e d  f o r  smal le r  magnitude e l e c t r o -  
magnetic and e l e c t r o s t a t i c  genera tor  t e s t  s tands.  A l l  of t hese  t e s t  s t ands  
w i l l  be prtwitled wi th  the  environmental  equipment to  s imula te  r equ i i  ed space 
opera t ing  condi t ions .  

A test  area, p re fe rab ly  another  l a r g e  test c e l l ,  w i l l  con ta in  tes t  
s t ands  f o r  e l e c t r i c a l  components. This test  a r e a  w i l l  have p rov i s ions  f o r  
a t ransformer and r e c t i f i e r  t e s t  s tand  wi th  high-vol tage AC power supply, a 
t ransmiss ion  Line test s tand  u t i l i z i n g  h igh-vol tage  AC and DC power sources ,  
and a contiml components t e s t  stand. Each test  s tand  i n  t h i s  t e s t  a r e a  will.  
be provided wi th  a vacuum environment, and one t e s t  s tand w i l l  inc lude  a 
s o l a r  simu'lstor. Some re fu rb i sh ing  of t he  e x i s t i n g  bu i ld ing  w i l l  a l s o  be 
requi red  t o  provide appropr i a t e  c o n t r o l  rooms and space f o r  power supp l i e s  
and vacuum pumps i n  t h e  basement a reas .  I f  poss ib l e ,  e x i s t i n g  foundat ions 
and basep la t e s  w i l l  be u t i l i z e d  f o r  t he  proposed equipment. A ske tch  of the  
areas proposed f o r  modi f ica t ion  i s  shown on t h e  next  page. 

JUSTIF1CAT:Fg : 

Current  development a c t i v i t i e s  involving va r ious  types  of spacc! power 
systems have emphasized the  importance of advancing t h e  technology of e l ec -  
t r i c  genera tors ,  power conversion equipment, and a s soc ia t ed  power c o n t r o l  
components, Projected requirements  of f u t u r e  systems impose even more severe  
problems oE weight,  materials compatabi l i ty ,  temperature  l i m i t s ,  and relia- 
b i l i t y .  A t  t ' he  p re sen t  time, and i n  c o n t r a s t  t o  f a c i l i t y  c a p a b i l i t i - e s  f o r  
t e s t i n g  both nonelectrical components and complete 8ystem8, f a c i l i t t e s  f o r  
t he  t e s t i n g  of e l e c t r i c a l  power equipment do not  e x i s t  a t  t he  Lewis Center. 
An extremely valuable  base upon which t o  b u i l d  t h i s  c a p a b i l i t y  does ,  however, 
exist  i n  t h e  engine r e sea rch  bu i ld ing .  The f a c i l i t i e s  t o  be made a v a i l a b l e  
by t h i s  p r o j e c t  w i l l  provide an important  c a p a b i l i t y  f o r  performancc and 
r e l i a b i l i t y  eva lua t ions  of e l e c t r i c a l  equipment under appropr i a t e  test con- 
d i t i o n s  and wi th  a minimum expendi ture  of t i m e  and money. 



LEWIS RESEARCH CENTER 
FISCAL YEAR 1964 ESTIMATES 

VERTICAL I 1 I I  LOAD HANK,. 

- 

TEST 

CHAMBER HORIZONTAL TEST C H A M B E R S  
-- 

I 
I WORKING 

I 
I 
I 
I 

------ - - _ - - _ _ _ _ _ _ _  PLOT PLAN 

ASS€ M BLY 4R E A 

ELECTRIC POWER EQUIPMENT TEST FACILITY 

~ 

SCALE 

ELECTROSTATIC CR 

ELECTROMAGN IITIi: 
GENERATOR TESl AIqEA 

TRANSMISSION LINE a ELECTRICAL COMPONENTS TEST AREA 

CF 5 . 9  



COST E STIEUE; : 

A. LAND A.CIQ~lISITION...... ...................................... - - .. 
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.................. - f .. 
C. FACILITY CONSTRUCTION AND MODIFICATIONS.................... $116,000 

Relocation of existing equipment ................ $40,000 
Construction of four control rooms............,. 31,000 
Modification of four existing test cells....... 45,000 

D. EQUIPMENT, INSTRUMENTATION,AND SUPPORT SYSTEMS.............. :1.,879,00(1 

Transmission line test chamber.................. 
Two electrical components test chambers......... 
Electrostatic generator test chamber............ 
E 1 e c it c oinagne t ic generator t e s t chamber . . . . . . . . . . 
Fraci:Loinal megawatt generator environmental test 
chixnlblsr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Solar s imiilator.. . . . . + .  . . . . . . . . . . . . . . . . . . . . . . . . . 
Cr:yoj;en:ic storage and supply system for two 
chaiinber 8 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Heathg systems for two chambers................ 
Drive for fractional megawatt generator test 

s t zuid ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Two drive systems - one each for electrostatic 
and el-ec tromagnetic generator test stands.. . . . 

AC and I)C load banks ranging from 5 to 800 K W . . .  
Instrumant data systems for four control rooms.. 
AC and TIC power supplies.. . . . . . . . . . . . . . . , . . . . . . 

- 

130,000 
148,000 
165,000 
122,000 

210,000 
300,000 

50,000 
25,000 

90,000 

200,000 
241,006 
120,000 
78,000 

E. DESIGN ,WD ENGINEERING SERVICES............................. - 105, OOC! 
\ 

Total estimated cost...........,..... &lOO,OOC! -. 
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ENGINEERING B U I L D I N G  

(Plum Brook S t a t  ion) 

DESCRIPTIOM : 

This  p r o j e c t  provides  f o r  t h e  cons t ruc t ion  o f  an engineer ing bu i ld ing  
c o n s i s t i n g  IJf two s e c t i o n s  f o r  t he  Plum Brook S t a t i o n .  The f i rs t  s m t i o n  
w i l l  con ta in  th ree  f l o o r s  and a p a r t i a l  basement. The above grade iirea of 
t h i s  s e c t i o n  w i l l  be  approximately 39,000 square f e e t  o r  13,000 square f e e t  
per  f l o o r .  T'ne second s e c t i o n ,  connected t h e r e t o ,  w i l l  c o n s i s t  of  ,in 
auditorium of approximately 5,000 square feet  and a one-floor cafett ir ia of 
approximately t h e  same area.  

The o f f i c e  a r e a  w i l l  con ta in  space f o r  300 persons. Conference rooms 
and s e r v i c e  a r e a s  w i l l  be provided. The auditorium w i l l  s e a t  approximately 
500 people and the  c a f e t e r i a  approximately 250. 

The s t r u c t u r e s  w i l l  be of t h e  s t e e l  frame, concrete  f l o o r  type with 
masonry an'd g l a s s  c u r t a i n  walls.  I n t e r i o r  p a r t i t i o n s  w i l l  be  metal  l a t h  ancl 
p l a s t e r .  U t i l i t i e s  w i l l  be extended from e x i s t i n g  Plum Brook S t a t i o n  systems 
and access  roads w i l l  be provided. Parking l o t s  w i l l  be developed €or  t h e  
auditorium, c a f e t e r i a  and o f f i c e  areas. Line drawings of t h e  proposed s t r u c -  
t u r e  a r e  shown on t h e  following page. 

JUSTIFICATION : --. 

The p ro jec t ed  t o t a l  complement of Plum Brook S t a t i o n  by 1966 i s  1,000 
persons. Upon completion of approved c o n s t r u c t i o n  p r o j e c t s  t h e r e  w i l l  be 
a v a i l a b l e  a t  t h e  S t a t i o n  s a t i s f a c t o r y  o f f i c e  space i n  t h e  r e a c t o r  and rocket: 
areas f o r  epproximately 160 personnel  and i n  t h e  space propuls ion f a c i l i t y  
f o r  approximately 130 personnel.  However, an ana lys i s  of t h e  Euture needs o f  
t h e  S t a t i o n  i n d i c a t e  t h a t  permanent o f f i c e s  should be provided f o r  590 people, 
an increase c f  300 over those now i n  t h e  approved p r o j e c t s .  Current ly ,  most 
o f  t he  o f f i c e  personnel a r e  housed i n  t r a i l e r s  and i n  temporary wooden 
s t r u c t u r e s  b u i l t  i n  1941 t h a t  can be used temporar i ly  f o r  o f f i c e  space u n t i l  
completion of t h e  new bu i ld ing .  Small expendi tures  must be made from t i m e  t o  
t i m e  t o  keep t h e s e  bu i ld ings  i n  minimum cond i t ion  f o r  use. However, it i s  
considered imprac t i ca l  t o  upgrade t h e s e  o l d  wooden s t r u c t u r e s  fo r  longhterm 
use. L i m i t  ell but  c u r r e n t l y  s a t i s f a c t o r y  c a f e t e r i a  accommodations a r e  pro- 
vided i n  crie of t h e s e  old s t r u c t u r e s .  The proposed engineer ing bu i ld ing  w i l l  
provide f o r  t h e  necessary expansion. 

A t  t h e  present  time t h e r e  i s  no s u i t a b l e  p l ace  on the Plum Brcok S t a t i o n  
grounds wk.c!re t e c h n i c a l  o r  o t h e r  meetings of more than approxinately 80 
people can be convened. The need f o r  such an assembly area i s  acute.  The 

C ?  7 - 1 1  
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ENGINEERING BUILDING 
(PLUM BROOK STATION) 
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cons t ruc t ion  of the  engineer ing bu i ld ing  w i l l  conso l ida t e  the  S ta t io ia ' s  admin- 
i s t r a t i o n  ar?d engineer ing personnel i n  s u i t a b l e  q u a r t e r s  and, w i th  tlne audi- 
torium and c a f e t e r i a ,  w i l l  provide support  f a c i l i t i e s  compatible w i t l n  t h e  
growth of t h e  s t a t i o n .  

COST ESTIMATE: 

A. LAND ACQUISITION. ........................................ 
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS............... 

- - -  
$250,000 

Water l i n e  extension.. . . . . . . . . . . . . . . . . . . . . .  
Natura l  gas  line... . . . . . . . . . . . . . . . . . . . . . . . .  
Sani ta ry  sewer lines... . . . . . . . . . . . . . . . . . . . .  
E l e c t r i c a l  subs t a t ion  ...................... 
E l e c t r i c a l  l i n e  extension... . . . . . . . . . . . . . . .  
Parking areas.............................. 
Road extension and in t e r sec t ions . . . . . . . . . . .  
Clear ing ,  landscaping,  and drainage ........ 

$20,000 
25,000 
12,000 
12,000 
13,000 
63,000 
75,000 
30,000 

C. FACILITY CONSTRUCTION AND MODIFICATIONS.................. 1,227,000 

Engineering bu i ld ing  (39,000 square f e e t  
o f f i c e  area and 4,400 square f e e t  p a r t i a l  
basement a t  $22 per square foot )  ........ 954,000 

per square foo t )  ......................... 23,000 
U t i l i t y  tunnel  (1,500 square f e e t  a t  $15 

Auditclrium (5,000 square f e e t  a t  $25 per 
square foot )  125,000 

C a f e t e r i a  (5,000 square f e e t  a t  $25 per  
............................. 

square foo t ) .  ............................ 125,000 

D. EQUIPMEXT, INSTRUMENTATION, AND SUPPORT SYSTEMS. ......... 
Off ice  furni ture . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,000 
C a f e t e r i a  equipment and furniture... . . . . . . .  53, OOCl 
Auditorium equipment and furni ture . . . . . . . . .  20,000 

E. DESIGN AND ENGINEERING SERVICES. ......................... 
T o t a l  es t imated cost.. . . . . . . . .  

133,000 

- 100,000 

-I $1,71O,OOO -. 



LEWIS RESEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

EXPERIMENT ASSEMBLY, TEST, AND STORAGE BUILDING 

(Plum Brook S t a t  ion) 

A new mi l l - type  bu i ld ing  f o r  t he  Plum Brook S t a t i o n  having a ground 
f l o o r  a r e a  of approximately 10,500 square  f e e t  w i l l  be  provided by t h i s  
project:. :Cn a d d i t i o n ,  a mezzanine f l o o r  of approximately 4,000 square feet. 
and a partia'l basement a r e  included.  The structure w i l l  be locatecl i n  t h e  
r e a c t o r  a r e a  with easy access  t o  t h e  r e a c t o r  bu i ld ing  proper. A u t i l i t y  
tunnel  w i l l  be provided between t h e  r e a c t o r  bu i ld ing  and t h i s  f a c i l i t y  f o r  
t h e  rou t ing  of t h e  requi red  u t i l i t y  services as w e l l  as providing t)pace f o r  
s p e c i a l  experinlent s e r v i c e s .  This bu i ld ing  w i l l  be loca t ed  i n  c loee  prox- 
imity t:o the  r e a c t o r  o f f i c e  bu i ld ing  t o  provide easy l i a i s o n  between the  
personnel housed i n  t h e s e  two a r e a s .  

A high bay crane  w i l l  be provided i n  t h e  bu i ld ing  f o r  t h e  unlclading arid 
handl ing  o E  large experiments.  
and water jwr i f : ica t ion  equipment w i l l  be  provided at one end of the1 bu i ld ing  
f o r  s iniulat ion of t h e  a c t u a l  underwater environment r equ i r ed  by thc r e a c t o r  
ope ra t ions .  Instrument c a l i b r a t i o n  and e l e c t r o n i c  test  a r e a s  i n  acldition t o  
s p e c i a l  area:; f o r  assembly shops a r e  included.  Bui lding u t i l i t i e s  w i l l  be 
housed i n  t h e  partial basement a t  t h e  end of t h e  u t i l i t y  t u n n e l .  P, ske tch  
of t h e  bui~ldinf :  i s  shown on t h e  fol lowing page. 

A pool area wi th  t h e  necessary c i r c u l a t i o n  

JUSTIF I C A T g J :  

Currtmt ly,, t h e r e  are no a v a i l a b l e  f a c i l i t i e s  o r  space i n  t h e  I e a c t o r  
a r e a  at. t h e  l?lum Brook S t a t i o n  t o  assemble, p r e - t e s t ,  o r  s t o r e  experiments.  
I n  most. case:; t h e  l a r g e r  experiments w i l l  be  shipped unassembled be cause 
they  w i l l  con ta in  much f r a g i l e  equipment and ins t rumenta t ion  which cannot tie 
s a f e l y  shjLl>pt?d by comnon c a r r i e r  i n  an assembled condi t ion .  Assemtily and 
p r e - t e s t  niisi:, t h e r e f o r e ,  be performed i n  t h e  r e a c t o r  a r e a  p r i o r  t c  t h e  in-. 
p i l e  r a d i a t i o n .  P r e - t e s t i n g  must  be done s i n c e  an u n t r i e d  experiment can 
cause €!Xct?*jS.ive: r e a c t o r  down time because of undetected design fau ILts, mis- 
match between t h e  r e a c t o r  and t h e  experiment,  and undetected shipping damage 
t o  t h e  experiment components. I n  a d d i t i o n ,  t h e  p r e - t e s t  t i m e  provj des 
va luab le  1: ra in ing  f o r  t h e  experiment ope ra to r s  as w e l l  as providing, ins ight  
i n t o  t h e  opei:at.ing c h a r a c t e r i s t i c s  p e c u l i a r  t o  any one experiment.  P r e -  
i r r a d i a t i o n  t e s t i n g  a l s o  provides  handl ing  experience so t h a t  shoul d f a i l u r e s  
occur a f t e r  i r r a d i a t i o n  has  s t a r t e d  r e p a i r s  may be more e a s i l y  e f f e c t e d ,  

CF 7 - 1 4  
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EXPERIMENT ASSEMBLY, TEST, AND STORAGE BUILDING 
(PLUM BROOK STATION) 
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Almost a11 of t h e  experiments contemplated f o r  t h e  r e a c t o r  w i l l  tle sub- 
j e c t e d  t o  an underwater environment. Leakage of water i n t o  an experiment 
w i l l  i n  most ca ses  cause f a i l u r e  of t h e  experiment, and i n  some cases can 
add t o  t h e  op2ra t iona l  hazards .  It is  mandatory, t h e r e f o r e ,  t h a t  a l l  such 
experiments I ) ?  pre - t e s t ed  i n  such an environment p r i o r  t o  i n s e r t i o n  i n t o  t h e  
r e a c t o r  if oirclerly research i n v e s t i g a t i o n s  are t o  proceed and t h e  reac.tor is  
t o  ope ra t e  on a high-use schedule.  For l a r g e r  experiments i t  is  a l s o  neces- 
s a r y  t o  d e t e m i n e  t h e  underwater handl ing c h a r a c t e r i s t i c s  so t h a t  af  tcr 
r a d i a t i o n  t h e s e  experiments may b e  s a f e l y  and e f f i c i e n t l y  moved i n t o  t h e  hot  
l ab  area. This f a c i l i t y  w i l l  provide a pool f o r  such p r e - t e s t  oFerat.i.ons. 

The instrumentat ion and c o n t r o l s  a s s o c i a t e d  wi th  any s i z a b l e  nuc..ear 
experiment s e r v e  a v i t a l  func t ion  i n  t h e  o v e r a l l  s a f e t y  of t h e  react0.r  
ope ra t ions  i n  a d d i t i o n  t o  providing d e s i r e d  r e sea rch  information. It is 
e s s e n t i a l  t h a t  t h e  c a l i b r a t i o n  of such equipment be  t h e  b e s t  available?. It 
i s  expected t h a t  cons ide rab le  e f f o r t  w i l l  be  expended i n  t h i s  phase of t h e  
p r e - t e s t  work and a l a r g e  area has  been set a s i d e  i n  t h i s  f a c i l i t y ' t o  handle 
t h i s  requirement. 

Many of t h e  in-core experiments are of t h e  "lead" type.  This means t h a t  
t h e  instrument connections and s e r v i c e  connections f o r  t h e s e  experimeits  
extend from c u t s i d e  of t h e  r e a c t o r  tank t o  t h e  experiment through long and, 
i n  most ca ses ,  s emi r ig id  l e a d s  having l eng ths  i n  excess of t h i r t y  f e e t .  I n  
the  assembly anid p r e - t e s t  of such experiments considerable  space i s  needed. 
This i s  being provided under t h e  mezzanine f l o o r  s i n c e  c rane  f a c i l i t i e s  will 
not be required.  The b u i l d i n g  proposed and t h e  f a c i l i t i e s  contained t h e r e i n  
are required i f  t h e  r e a c t o r  i s  t o  achieve t h e  u t i l i z a t i o n  necessary t o  
support  t h e  va r ious  nuc lea r  rocket and spacepower systems that. a r e  a vital1 
p a r t  of t he  overall space program. 

COST ESTIMA'IJL: 

B. SITE DE'III~LOPMENT AND UTILITY I N S T A L L A T I O N S . . o o . o . o . . o o o o ~  

F i r e  i2:3d domestic water l i n e s . . . . . . . . . . .  ...... $10,000 
Steam l i n e  and b o i l e r .  ........................ 40,000 
Cooling 'tower water l i n e s . .  ................... 12,000 
Process water l i n e . . . . . . . .  .................... 6,000 
Sewer l i n e  connect ion. . . . . . . . . . . . . . . . . . . . . . . . .  3,000 
E l e c t r i c a l  power l i n e  and connections. .  ....... 30,000 
Roads, parking area, and landscaping .......... 33,000 

C FACILITY CONSTRUCTION AND MODIFICATIONS e 

$1 34,000 

1126,000 

Assembly and test b u i l d i n g  (15,600 square 

U t i l i t y  t unne l  (5,000 square f e e t  at 
feet  a t  $18 per  square f o o t )  ................ 281,000 

$15 per square f o o t )  ........................ 75,000 
Test ing pool (25,000 cubic  f e e t )  .............. 70,000 



D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.. ........ 
C r a , r t e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $40,000 
Water treatment equipment 15,000 
Spec.ia1 tools  and shop equipment ............. 50,000 
Test equipment and instrumentat ion. . . . . . . . . . .  180,000 

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

Total estimated c o s t . . . . . . . . . . . .  

$285,000 

40, OOE 

$885,00,0 
.I 



LEllJIS RE SEARCH CENTER 

FISCAL YEAR 1964 ESTIMATES 

NJDERNIZAT I O N  OF THE INSTRUMENT RESEARCH LABORATORY' ---- - 
DESCRIPTION : - 

It .is :iroposed t o  expand t h e  e x i s t i n g  instrument r e sea rch  l abora to ry  by 
adding a win5 1111 i t s  e a s t e r n  (2nd s i m i l a r  i n  appearance and func t ion  t o  the  
e x i s t i n g  s t : r i c tu re ,  The new wing w i l l  con ta in  o f f i c e s ,  l a b o r a t o r i e s  and 
spec ia l i zed  ~quipment  f o r  conducting r e sea rch  on instrumentat ion f o r  advanced 
space app l i ca t ions .  The u c i i . ; - t y  s e r v i c e s  f o r  t h e  new wing w i l l  be e>.tendcd 
from the  present: bu i ld ing ,  and one room i n  t h e  basement of  t he  o l d e r  bu i ld ing  
w i l l  be conver:ed t o  a u t i l i t y  room se rv ing  t h e  new wing. A sketch c f thlc 
proposed add it  ion i s  shown on t h e  following page. 

JUSTIFICATI(Z;: 

Research i n  the f i e l d  of  measurement and instrumentat ion f o r  adTranced 
space propuLsim experiments r e q u i r e s  l abora to ry  f a c i l i t i e s  speciEici i l ly  
designed f o r  t he  work. The e x i s t i n g  instrument r e sea rch  l abora to ry  vas 
authorized i n  1949 t o  provide o f f i c e  and l a b o r a t o r y  space f o r  t h e  in.; trument 
research and d2velopment r e q i i r e d  f o r  ae ronau t i ca l  propuls ion researc h p r o -  
grams. l ? r o i ~ i s i o n s  were made f o r  reasonable growth p o t e n t i a l  of  t h e  orork-:load 
as visua:lized s t  t h a t  t i m e .  Only one area was provided with high-vacuum 
f a c i l i t i e s  L I  1dii.ch space cond i t ions  could be approached. The great1 y accel-. 
e r a t e d  proi;;ram of  t he  L e w i s  Center and t h e  s u b s t a n t i a l  changes i n  thc na tu re  
of t he  wrk :aused by s h i f t i n i ;  emphasis t o  space r e sea rch  have c r e a t e d  i n s t r u -  
ment 1ai)orai: 3ry  requirements s u b s t a n t i a l l y  g r e a t e r  t han  those now availrib1.e. 

Twn of :he nany broad f i e l d s  of space science f o r  which instrumentat ion 
researcli  and  development w i l l  be conducted with t h e  s p e c i a l i z e d  f a c i l i t i e s  of 
t he  new win{; a r e  nuc lea r  e l e c t r i c  propuls ion and power generat ing systems for 
space ven ic l e s .  Nuclear e l e c t r i c  propuls ion r e sea rch  r e q u i r e s  'C'acuuin measure- 
ments i n  zDpace chambers t h a t  include both p a r t i a l  and t o t a l  pressure:;  over 
the range f r m  w a r  e a r t h  t o  deep space condi t ions.  The plasma stre,uns and 
at tendant  r i lec t r  ic and magnetic f i e l d s  impose s t r i n g e n t  requirements Addi- 
t i o n a l  vacw~m f a c i l i t i e s  f o r  p re s su re  measurements r e sea rch  must be 1)rovided 
i n  o rde r  t o  k e e g  pace with e l e c t r i c  propuls ion experimental  requirements.  

Space 7ropii Lsion and power gene ra t ion  r e sea rch  requirements i n  i i  number 
of instaiicc;  ca11 o n l y  be s a t i s f a c t o r i l y  met by experiments i n  space. The 
s p e c i a l  i zeil :ern of d a t a  a c q u i s i t i o n  f o r  those experiments reqi i i rcs  ground 
s t u d i e s  c?f 8 ~ ~ ' l t s  and instrument systems a t  these  r igo rous  condil.ions of  
the propos txperiment , including launch. New i d e a s  must be checked 
out  t o  .:n. I i:i-oposed space experiments w i  11 o b t a i n  t h e  requira:d d a t a  
w i  thou t v . I L i a b i l i t y  s tandards.  Addit ional  space environmen: f a c i l i -  
t i e s  a i  L c t h i s  area of instrument research.  

CF 7 - 1 1  



Space power gene ra t ion  i n  t h e  range of  100 k i l o w a t t s  i s  heavi ly  depend- 
e n t  on success fu l  r e sea rch  and development e f f o r t s  i n  metal vapor s y s t e m s .  
New f a c i l i t i e s  a r e  r equ i r ed  t o  s tudy measurement techniques under t h e  environ- 
mental cond i t ions  e x i s t i n g  i n  such systems. Component and system re sea rch  
measurement requirements,  both as t o  accuracy and d i f f i c u l t y  of  environment, 
are expected t o  inc rease  r ap id ly .  

Direct  e l e c t r i c  power gene ra t ion  from nuc lea r  and s o l a r  energy sources is 
under i n t e n s i v e  study. 
widely from t h e  tequirements of  optimum e l ec t r i c  propuls ion,  cormnunication 
and o t h e r  q a c e  systems t h a t  must u t i l i z e  t h i s  power. An a d d i t i o n a l  r e l a t e d  
area t h a t  a l s o  happens t o  f a l l  between t h e  two areas of technology, i.e. 
power generat ion and power use ,  i s  t h e  conversion of f l u i d  dynamic energy t o  
e l e c t r i c a l  energy. 
and s m a l l  experimental  r e sea rch  i n  t h e s e  power conversion areas. .  

The vo l t age  and frequency of an optimum system v a r i e s  

Addit ional  f a c i l i t i e s  are r equ i r ed  t o  a l low a n a l y t i c a l  

COST ESTIMAEE: 

A. LAN) ACI?UISXTION. e e e e e e e. a a e e e e e e e e e e e e a 0 0 e e e e 
--- 

B. SITE DIWEE:LOI?MENT AND UTILITY INSTALLATIONS .............. $114 ,,OOO 

S i t e  preparation....,........................ $18,000 
Road:; and parking areas.. .................... 17,000 
E l e c t r i c  power and communications. ........... 40,000 
S a n i t  ar:y and storm sewers. ................... 25,000 
Natui: sl gas 1 i n e  ............................. 3,000 
C i t y ,  f i r e ,  and coo l ing  water lines.......... 7,000 
Steam and condensate lines................... 2,000 
Service a i r  line............................. 2,000 

C . FACILITY CONSTRUCTION AND MODIFICATIONS ................. 676 li 000 

Offices (10,000 square f e e t  a t  $20 p e r  

Laborzitorj.es (24,000 square f e e t  a t  $19 
square foot)............................... 200,000 

p e r  square  foot).................^......... 456,000 
20,000 Modif icat ions t o  e x i s t i n g  bui lding.  .......... 

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS......... 1,062,000 

Labol:atory equipment ......................... 90,000 
Laboratory mechanical services. .............. 54,000 
Labo~:iztory e lec t r ica l  services. .............. 64,000 
High*-racuum systems.p........................ 184,000 
Liquid met:al i n s t r u n e n t a t  i on  r e sea rch  

e q u : i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,000 
Low t:emperature r e sea rch  equipment ........... 50,000 
S p e c j A  re sea rch  and eva lua t ion  equipment.... 354,000 
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Power conversion research equipment 
and instruments....................... $98,000 

Office furniture........................ 17,000 

E. DESIGN PNCl ENGINEERING SERVICES. . . . . . . . . . . . . . . . . . . . . . . . .  - jl50,OOO 
Total estimated cost...... $2,002,000 
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PROPELLANT FLOW SYSTEMS FACILITY 

(Plum Brook S t a t  ion) 

- IIESCRIPTION : 

This p r o j e c t  r eques t s  approval of a f a c i l i t y  t h a t  w i l l  have t h e  
c a p a b i l i t y  of eva lua t ing  t h e  ope ra t ing  c h a r a c t e r i s t i c s  and r e l i a b i l i t y  of 
p rope l l an t  flcw systems of t h e  M - 1  and Centaur s i z e  and c l a s s  under f u l l  
flow cond i t ions .  The tes t  array w i l l  c o n s i s t  of a f u l l - s c a l e  cryogeni: 
p rope l l an t  flow system and w i l l  be  i n s t a l l e d  i n  an e x i s t i n g  and ctirrenitly 
vacant tes t  bay of t h e  rocket  systems hydrau l i c s  l abora to ry  a t  t h e  Plun 
Brook S t a t i o n .  This system w i l l  r e q u i r e  two l i q u i d  hydrogen dewars, olie of 
214,000 gal lons capac i ty  t o  be used as a supply t ank ,  and a 30,000 g a l l m  one 
t.o be a r ece ive r  tank. A gaseous p r e s s u r i z i n g  system w i l l  be used to  Eorce 
t h e  p rope l l an t s  through t h e  t e s t  equipment and t o  t r a n s f e r  from one tank t o  
t.he o t h e r .  This fu l l - f low system w i l l  have t h e  capac i ty  t o  tes t  components 
up t o  approxinrately 18 inches i n  diameter.  Included i n  t h e  systems w i l l  
a l s o  be adequs,te burn-off f a c i l i t i e s  f o r  gaseous hydrogen, iner t i r ig  system, 
vacuum jacke ted  piping,  l i q u i d  level measuring dev ices ,  and t h e  necessary 
a s s o c i a t e d  piping and instrumentat ion.  

- ;IUSTIF ICATION. : 

I n  a d d i t i o n  t o  examining t h e  e f f e c t s  of launch and space environments 
on components and subsystems, s t u d i e s  which involve t h e  i n t e r a c t i o n  of 
c:omponents and t o t a l  system s t a b i l i t y  must be  conducted. It i s  only i n  t h i s  
manner t h a t  s u i t a b l e  system ope ra t ing  c h a r a c t e r i s t i c s  and t h e  required 
r e l i a b i l i t y  of systems a f t e r  exposure t o  t h e  space environment can be  
developed. F w t h e r ,  because monitoring and eva lua t ing  t h e  r e s u l t s  of con- 
t : r ac to r  develcipment e f f o r t s  r e q u i r e  proper in-house test c a p a b i l i t y  plus  
experienced engineers  and s c i e n t i s t s ,  t h e  proposed p r o j e c t  i s  needed not 
only t o  m e e t  t h e  equipment requirements,  bu t  t o  provide f o r  t h e  t r a i n i n g  of 
t:he t e s t i n g  arid eva lua t ion  personnel.  

COST ESTIMATE.: 

I). SITE DEVELOE'MENT AND UTILITY INSTALLATIONS.. ............. --.. 

C: . FACILITY CONSTRUCTION AND MODIFICATIONS. ................. $20,000 

Footing,s and pads ........................... $20,000 
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D. EQUIPMISIJT, INSTRUMENTATION, AND SUPPORT S Y S T E M S . . . .  ...... $1:236,000 

Leak detect ion equipment, instrumen- 
tat ion, controls ,  t o o l s ,  and 
contrc:,l room data handling system.. ........ $261,000 

pressurizing and inert ing system.. ......... 750,000 

pressurizing and inerting system ........... 225,000 

Liquid hydrogen flow f a c i l i t y  with 

Liquid (oxygen flow f a c i l i t y  with 

E .  DESIGN .A" ENGINEERING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . .  - 60,000 

Total estimated c o s t . .  .......... $1i,316,000 
-.-- 
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I 
A 

- 

PROPELLANT FLOW SYSTEM FACILITY 
(PLUM BROOK STATION) 

LIQUID NITROGEN 
2,000 GAL.  

PLAN 

0' 25' - 
SCALE 

RECE I VER 
30,0013 GAL. 

E LE VAT1 0 N 
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PROPULSION COMPONENT EVALUATION FACILITY 

DESCRIPTIO;.: 

A f a c i l i t y  i s  required t h a t  w i l l  provide t h e  c a p a b i l i t y  of eva lua t ing  
t h e  operat  i.ng c h a r a c t e r i s t i c s  and r e l i a b i l i t y  of propuls ion components under 
space environments. A series of s m a l l  be l l - t ype  chambers i n  s izes  up t o  
approximately 100 cubic f e e t  i n  volume and ope ra t ing  a t  
mercury pressure w i l l  be ac.quired t o  f u r n i s h  hard vacuum cond i t ions .  S t r e s s  
and v i b r a t i o n  cond i t ions  w i l l  be suppl ied by mechanical endurance t e s t  r i g s  
and v i b r a t i o n  e x c i t e r s  capable of producing 2 t o  1000 cyc le s  per second 
"white n o i s e .  I' Temperature environment chambers w i l l  provide :€or temperature 
cycling, a n d  t.herma1 gradient  s t u d i e s .  Spec ia l  chambers w i l l  be used for t h e  
simulation. ofi space r a d i a t i o n .  

t o  l o e 9  nnn of 

The ecIuj.pment w i l l  be i n s t a l l e d  i n  a modified area of t h e  engine 
research E~uil.ding. 

JUSTIFI  CAI;@!: 

Propu:.si.on components and subsystems must e x h i b i t  t h e  proper aperat  ing 
characterj.:;ti.cs and t h e  h ighes t  r e l i a b i l i t y  f o r  sus t a ined  or  i n t e r n i t t e n t  
ope ra t ion  a f t e r '  being sub jec t ed  t o  t h e  environment r e s u l t i n g  from i n j e c t i o n  
i n t o  s p a c e ,  p r i o r  ope ra t ing  cyc le s  while  i n  space,  and t h e  hard vacuum and 
radiati .ons i n  space.  The t o t a l  exposure t o  t h e s e  cond i t ions  may vary from 
two weeks .ior a luna r  mission t o  one o r  s e v e r a l  yea r s  f o r  i n t e r p l a n e t a r y  
missions.  
high r e1 iab i : l i t y  can be obtained only through ex tens ive  p r i o r  t e s t i n g  and 
eva lua t ion  under simulated ope ra t ing  cond i t ions .  To provide econony for- 
long-soak tes ts ,  a l a r g e  number of small  b e l l - j a r  space chambers i s  required 
along with decreasing numbers of l a r g e r  s i z e s  up t o  100 cubic  fee t  i n  volume 
Because comb ina t ion  e f f e c t s  are important and must be s t u d i e d ,  some of  t h e  
vacuum chambers must be provided with simulated s o l a r  r a d i a t i o n .  

The required degree of freedom from degradat ion and r e t e n t i o n  of 

COST ESTI14ATE : --- 
A. LAND A ~ = Q U I S I T I O N . . . . . , . . . . .  .............................. 
B .  SITE DEVELOPMENT AND UTILITY INSTALLATIONS., ............. 
C .  F A C I L I ' R  CONSTRUCTION AND M O D I F I C A T I O N S . . . . . . . . . . . . . , . . .  . 

.- - - 
$80,000 

Mod.ifications t o  e x i s t i n g  b u i l d i n g  .......... $80,000 
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D. E Q U I P M " ,  INSTRUMENTATION, AND SUPPORT SYSTEMS. ......... $884,000 

Six l>plL-Jar chambers (3 cubic  f e e t  a t  

Two vacIium chambers (20 t o  100 cubic  
f e e t  at 10-6 t o  10-9 mm of mercury 
pressure) .  ................................. 

Two vacuum chambers (20 t o  100 cubic  
feels a t  10-6 t o  10-9 mm of mercury 
pressure  with s imulated s o l a r  source 
r a d i a t i o n )  ................................. 

to 10-9 mm of mercury pressure) .  ...... 

One \riICIIUnl chamber (20 cubic  f e e t  a t  
mm mercury pressure  wi th  

siniulated s o l a r  source r a d i a t i o n ) .  ......... 
cyc::,ea per second, whi te  no i se ,  
20 pound capac i ty ) .  ........................ 
cyc 1.es per second, white  no i se ,  
200 pounds capac i ty)  ....................... 

Mechanical endurance tes t  r i g s  f o r  
run t o  f a i l u r e  tests. .  ..................... 

Temperature environment chambers for 
temperature cyc l ing  and thermal 

Three vxbra t ion  tes t  machines (2-1000 

One v:Lbrat ion  test  machine (2-1000 

gradien t  ................................... 

$100,000 

120,000 

220,000 

70,000 

20,000 

24,000 

160,000 

170,000 

40,000 E .  DESIGN AND ENGINEERING S E R V I C E S . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tota l  es t imated cos t . . . . . . . . . . . .  $1,:304,000 
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!SNAP-8 ASSEMBLY AND SPACECRAFT CHECKOUT BUILDING 

DESCRIPTIOII: 

This  f a c i l i t y  w i l l  c o n s i s t  of a s t r u c t u r e  t o  house p r e - f l i g h t  t e s t i n g  
and i n t e g r a t i o n  equipment f o r  t h e  SNAP-8 f l i g h t  t e s t  v e h i c l e .  Spacc w i l l  
be provided t o  check out  a l l  subsystems , components , and elements de l ive red  
from s u p p l i e r s ;  t o  assemble and i n t e g r a t e  them i n t o  a f l i g h t  test: v e h i c l e ;  
and t o  check t h e  completed v e h i c l e  p r i o r  t o  packaging f o r  shipment t o  Cape 
Canaveral .  Because of t h e  requirement f o r  ver t ical  assembly, high bay a reas  
w i l l  be  provided f o r  assembly of t h e  power conversion system, e l e c t r o n i c  
guidance systems, and f l i g h t  t e s t  v e h i c l e  i n t e g r a t i o n .  These a reas  r e q u i r e  
s p e c i a l  m a t e r i a l  handl ing  equipment such as cranes  having h igh  L i f t  c apab i l -  
i t y .  The r e a c t o r  c r i t i c a l i t y  a r e a  w i l l  inc lude  a b i o l o g i c a l l y  sh i e lded  con- 
tainment v e s s e l  approximately 35 f e e t  i n  diameter  t h a t  w i l l  be (evacuated t o  
a r e l a t i v e l y  low p res su re  dur ing  c r i t i c a l i t y  tests t o  minimize hazards  i n  
t h e  event of a malfunct ion.  Liquid metal systems, a whi te  room, nuc lear  
m a t e r i a l s  s t o r a g e ,  co ld  soak equipment, instrument shops, h e a l t h  physics 
equipment, and o t h e r  a u x i l i a r y  i tems w i l l  be  provided t o  complete t h e  
f a c i l i t y .  

A layout  and e l e v a t i o n  drawing of t h e  f a c i l i t y  i s  shown on t h e  inext 
page. The s t r u c t u r e  w i l l  be 120 f e e t  by 220 f e e t  i n  plan.  I n  a d d i t i o n ,  
t h e r e  w i l l  be a partial  basement f o r  mechanical and e l e c t r i c a l  b u i l d i n g  
s e r v i c e s  and space on t h e  second f l o o r  f o r  locker  rooms and s t o r a g e  (areas. 
The t o t a l  f l o o r  a r e a  w i l l  be 36,400 square f e e t  and t h e  volume 1,307,000 
cubic  f e e t .  The bu i ld ing  w i l l  be s t e e l  frame wi th  metal  s i d i n g .  The 
f a c i l i t y  w i l l  be cons t ruc ted  at t h e  Plum Brook S t a t i o n  ad jacent  t o  t h e  space 
propuls ion f a c i l i t y  as shown on t h e  p l o t  plan.  It w i l l  u t i l i z e  t h e  d a t a  
a c q u i s i t i o n  system i n s t a l l e d  i n  t h e  space propuls ion f a c i l i t y .  
s a r y  a d d i t i o n a l  items w i l l  be  added. 

Only neces-  

JUSTIFICATIOZ: 

The f i r s t  of four  f l i g h t s  of t h e  SNAP-8 e l e c t r i c  genera t ing  system i s  
scheduled f o r  t h e  ca lendar  year  1967. The a c t u a l  f l i g h t  w i l l  be preceded by 
an ex tens ive  g:cound test of components and subsystems, and by an i n t e g r a -  
t i o n  and l i f e  test  (90 days) of a nonf l igh t  model i n  a s imulated space 
environment,  The t e s t i n g  phase is  scheduled t o  begin l a t e  i n  t h e  ca lendar  
year 1965, cuid support  f a c i l i t i e s  f o r  t e s t i n g  and i n t e g r a t i o n  should be 
ope ra t iona l  iind a v a i l a b l e  a t  t h a t  t i m e .  

Because of t h e  s t r i n g e n t  r e s t r i c t i o n s  imposed upon the  handl ing and 
s t o r a g e  of r a d i o a c t i v e  m a t e r i a l s  , f i s s i o n a b l e  f u e l s  , and l i q u i d  metals  , such 
as mercury w:Lth t h e i r  a t t endan t  b i o l o g i c a l  hazards ,  f a c i l i t i e s  normally used 
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f o r  s t o r a g e ,  assembly, maintenance, and test of hardware and e l e c t r o n i c  items 
are  not s u i t a b l e  f o r  t h e  SNAP-8 e lectr ical  gene ra t ing  system v e h i c l e  i n t e g r a -  
t i o n  and tes t .  Spec ia l  f a c i l i t i e s  w i l l  be r equ i r ed  and t h e i r  desig;  nust be 
unique and c a r e f u l l y  planned t o  minimize hazards  due t o  t h e  o p e r a t i o n  of a 
nuc lea r  r e a c t o r  and t o  t h e  generation of r a d i o a c t i v e  materials. It i s  
e s s e n t i a l  t h a t  AEC r e g u l a t i o n s  f o r  s t o r a g e  and test  f a c i l i t i e s  be obslsrved, 
and t h a t  t he  p o s s i b i l i t y  of a c c i d e n t a l  rele e of l i q u i d  metals i n  an unpro- 
t e s t e d  area frequented by personnel be el iminated.  

'4 i, ,gt;; : e r i  .,= 31AP-8 w i l l  be e;liA*eue,y e X p i r i s A * x z L ;  t i i c  COS&;- L', F 

Saturn B booster  i t s e l f  w i l l  be i n  excess  of $25 mi l l i on .  The Co:jt c l i  a l l  
SMP-8 &rourid t e s t  and i n t e g r a t i o n  f a c i l i t i e s  w i l l  be considerably less  
t h a u  the  c o s t  o f  one unsuccessful  t e s t  f l i g h t .  T h i s  f a c i l i t y  w i l l  a l low 
s u f f i c i e n t  t.t?st:s of the  systems t o  minimize l a t e r  checkout problems z i t  
t he  t i m e  t he  SNAP-8 i s  i n t e g r a t e d  with the  Saturn B booster .  This  f z c i l i t y ,  
Chrrefore,  w:.Ll. hlelp e s t a b l i s h  a high degree o f  confidence f o r  a success fu l  
LlLi.,ht Le st. 

6 .  SITE DEVIB;OIPMENT AND UTILITY INSTALLATIONS............... $1 f ~ 0 , O O O  

Roads and parking ............................. $10,000 
Sewer Lines............. ...................... 4,000 
Water ]..inas.. ................................. 10,000 
Gas l ines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,000 

Power I.:int?s.. ................................. 100,000 
Rail.roztd. ...................................... 10,000 

Telephone 1i.nes.. ............................. 15,000 

( 2 .  FACILITY CONSTRUCTION AND MODIFICATIONS.. ................ 1. ,9C~5,000 

Building (36,400 square f e e t  a t  $26 pe r  
sq,uare foo t )  ................................ 980,000 

Containment vessel.............,.............. 460,000 
Concrete shield............... ................ 180,000 
Cranes and s t a g i n g  ............................ 135,000 
V a u l t , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,000 
Control room.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125,000 

I). EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.......... 2,485,000 

Power cc'nversion system t e s t  ope ra t ion  

Research instrumentat ion. . . . . . . . . . . . . . . . . . . . . .  75,000 
equipment ................................... 250,000 

Shaker equipment .............................. 120,000 
Telemetry read-out equipment .................. 200,000 
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CoLd room equipment ........................ 
Hwlth physics equipment ................... 
Inerting systems ........................... 
S a  :ety monitoring system ................... 
C1.ean room equipment ....................... 
Lj.qu:.d metal loop .......................... 
S q u t m c e  analysis equipment for flight 

controls check-out and calibration ....... 
Yx ecision shop equipment ................... 
Specia l  welding and other assembly 

equipment ................................ 
"hernial gradient equipment ................. Leal< checking and other instruments ........ 

$230. 000 
50. 000 
80. 003 
30. 003 
85. 003 
250. 000 

550. 000 
100. 000 

125. 000 
40. 000 
300. 000 

Q4 ' 0  C)')(l 
> I d !  a... . E . DES'ICN AND ENGINEERING SERVICES . . * 

Total estimated cost ................ . is  .OCQ.,C i .--..-.-. 

( % '.' 
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ZERO GRAVITY FAG ILITY 

This f a c i l i t y  i s  designed t o  provide a near  ze ro -g rav i ty  environment 
( l e s s  t!ian G ' s )  with essenti:.ily 110 i n i t i a l  dis t rubance f o r  p e r i o d s  
a p  to t c i ~  seconds. I t  w i l l  emplo) the r'iethoi c,f all-owing the  experimental  
F kage t~ f a l l  f r e e l y  t o  produce the  zero g r a v i t y  e f f e c t .  It w i l l  c o n s i s t  
c a 20-foot diameter s t e e l  chamber evacuated t o  mm of Hg providing a 
f r e e - f a l l  d i s t a n c e  of 400 f e e t .  The s tee l  chamber w i l l  be loca t ed  i n  an 
r ' e r g r o u n d  conc re t e - l i ned  s h a f t ,  A means of d e c e l e r a t i n g  t h e  experiment 
CI hout excessive danage is  provided a t  t h e  bottom of t h e  chamber, For 
t i m e s  up t o  f i v e  sec3nds, the experiment w i l l  be dropped from t h e  top. aEor 
times t o  t e n  seconds, i t  w i l l  be p ro jec t ed  from t h e  bottom by t h e  a c c e l e r a t o r  
F vided and recovered again a t  the  bottom a f t e r  t r a v e r s i n g  t h e  400-foot 
c,,tance t w i c e .  Two rnean,s of e l imina t ing  a i r  drag w i l l  be provided. E X F ' e r i -  
ments t h a t  are compact w i l l  be enclosed i n  a heavy outer-drag s h i e l d  and 
2 owed t o  f l o a t  f r e e l y  i n  t h i s  drag s h i e l d  so  t h a t  as i t  is  held back by 
i r e s i s t a n c e  t h e  eKperiment may s t i l l  fol low the  Eree f a l l  path.  This  
riietl-0- will c l l o v  r a p i d  t e s t i n g .  For those experiments t oo  l a r g e  and 
u-Tieldy f o r  a drag s h i e l d ,  t he  tube may be evacuated and t h e  experiment 
c pped i n  a vacuum. E x i s t i n g  exhauster  equipment of t h e  10- by lo - foo t  
supersonic wind tunnel w i  11 provide f i r s t  s t a g e  evacuat ion of  t h e  chamber 
t o  18 mm of Hg through interconnect ing pipe l ine .  
G 1 provide the  f i n a l  pressure i n  a t o t a l  e lapsed t i m e  of  one hour. 

Addit ional  vacuum pumps 

The p r i n c i p l e  f leatures  of t h e  f a c i l i t y  and i t s  proposed l o c a t i o n  arc 
I '  lwn on the  drawing on the  following page. The s h a f t  w i l l  be about 510 
f t deep and 28.5  f e e t  i n  diameter. The tes t  chamber w i l l  be Dlaced 
e c c e n t r i c a l l y  wi th in  t h e  s h a f t ,  al lowing space f o r  an e l e v a t o r .  
thP  s h a f t  w i l l  be enclosed by a 48-foot-high s e r v i c e  bu i ld ing ,  which w i l l  
c t a i n  the  vacuum pJmps, model p repa ra t ion  area, and a crane f o r  handl ing 
tire models. The crane w i l l  a l s o  be used t o  remove and r e p l a c e  t h e  upper 
head of the  test  chamber, t o  retrieve models from t h e  bottom of t he  chamber, 
i t o  s e r v i c e  the  a c c e l e r a t o r  and d e c e l e r a t o r .  A one-story a d d i t i o n  on one 
s e of the s e r v i c e  bui lding w i l l  con ta in  a c o n t r o l  room, mechanical s e r v i c e s  
room, a f i e l d  o f f i c e ,  and a "clean" room f o r  preparing l i q u i d  c o n t a i n e r s  t o  
t used i n  the  models. A s p e c i a l  v e n t i l a t i n g  system w i l l  be r equ i r ed  
1 ause of t he  dangerous na tu re  of t he  l i q u i d s  t o  be used. 

The t o p  of 

JUSTIFICATION: - -- 
An ex tens ive  program f o r  i n v e s t i g a t i n g  t h e  behavior of  l i q u i d  and vapor 

s y s t e m s  i n  a ze ro -g rav i ty  environment i s  underway a t  t he  p re sen t  t i m e .  
E unples of systems being s tud ied  are the p o s i t i o n i n g  of  l i q u i d  and vapor 
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i- ?rope l l an t  tanks and i n  t h e  condensers and evaporators  of a u x i l i a r y  power 
s tems. The behavisr  0.: Cite l iquid-vapor  i n t e r f a c e  i n  zero g r a v i t y  a f f e c t s  
s im funct ions a s  engine r e s t a r t i n g ,  tank ven t ing ,  p r o p e l l a n t  t r a n s f e r  during 
rendezvcus, and proper ope ra t ion  of an a u x i l i a r y  power system. One o r  more 
o a l l  of t h e s e  problems occur i n  t h e  Apollo v e h i c l e ,  t h e  SNAP systems, t h e  
C....taur v e h i c l e ,  and indeed any v e h i c l e  o r  system con ta in ing  l i q u i d  and vapor 
which would be required t o  coas t  during p a r t  of i t s  mission. The present: 
f 
o e x c e l l e n t  ze ro -g rcv i ty  time. The two seconds of t i m e  has  allowed the  
t e s t i n g  of models o n l y  up t o  the  5 t o  10-inch s i z e  because of  the t i m e  
r e w i r e d  f o r  t h e ’ i n t e r f a c e  t o  reach equi l ibr ium. It i s  extremely important 
t t model s i z e  be i.ncI:ea.sed t o  t es t  s c a l i n g  laws over as wide a range a s  
puss ib l e  thus  allowing e x t r a p o l a t i o n  t o  f u l l - s i z e d  veh ic l e s .  A t i m e  of 
10 seconds, t o  be provided i n  t h e  proposed f a c i l i t y ,  w i l l  al low tes ts  i n  
t 2 t o  &foot  model. s i z e  t o  be conducted. Also,  a time of 10 seconds w i l l  
E, 

w i l l  al low s t u d t e s  of t h e  s t a r t c p  o f  e u x i l i a r y  power s y s t e m ,  and w i l l  a l low 
I le heat  t r a n s f e r  t e s t s  t o  be conducted. 

i l i t i e s  being used c o n s i s t  of  a 100-foot drop tower providing two seconds 

ow p rope l l an t  t r a n s f e r  s t u d i e s  t o  be conducted wi th  a b e t t e r  s imulat ion,  

COST ESTII.WTE : 

--- P LAN:D ACQUISITION., a 41 e e e e e e e e a . m .  e e e e e .  e e . e  e a e a b  e a e e a 

B. SITE DEVELOPMENT AND UTILITY IMSTALLATIONS. ................ $80,000 

--- S i t e  developnu~nt........... .................... 
U t i l i t y  instalLations..................o...*~o~ --- 
Grading, parkixg a r e a s ,  and walks.............. 
Electr ic  power ( inc lud ing  s u b s t a t i o n )  

Steam, water,  roinpressed a i r ,  and sewer 

$12,000 

and telephoii................................. 37,000 

connections,................................. 31,000 

C. FACILITY CONSTRlJCTION AND MODIFICATIONS.. ................. .2,065,000 
Service bu i ld ing  (High bay, 51 by 120 

f e e t ,  wi th  .mezzanine 51 by 28 f e e t ;  
7,548 square f e e t  a t  $32.00 pe r  
square foot.  Low bay,  20 by 110 
f e e t ;  2,200 square f e e t  a t  $15.00 
per  square foot)............................. 275,000 

Concrete l i ned  shaft........................... 820,000 
Vacuum chamber................................. 770,000 
Shaft  e l e v a t o r  and s h a f t  ventilation........... --- 
Shaf t  e l eva to r  a.nd platforms................... 115,000 
Shaft  v e n t i l a t i o n ,  drainage,  l i g h t i n g  and 

 power....................^..................^ 85,000 
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P EQIJIPPENT, INS'I ' ILUPENTATION, AND SUPPORT SYSTEMS. . $505,000 

Ilacuum system,................................. $160,000 
$lode1 r e l e a s e  :, a c c e l e r a t o r  and 

d e c e l e r a t o r  equipment........................ 190,000 
Model preparri1:ion equipment.. .................. Li) ,CGO 

system.... .n. ................................. 70,000 
13uilding crane.  ................................. 55,000 
Spec ia l  builci:.ng v e n t i l a t i n g  system.. .......... 20,000 

Instrument a t  ion :, inc luding  gas  d e t e c t  ion  

: D E S I G N  AND ENG1:IEEE:RING SERVICES.  e 3,000 

Tota l  es t imated  cost . . .  ..........$ 2,653,000 
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