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NATIONAL AERONAUTICS AND SPACE ADMlNISTRATZON 

FISCAL YEAR 1966 ESTIMATES 

CONSTRUCTION OF FACILITIES 

Program and Financing  ( i n  thousands of d o l l a r s )  

Program by a c t i v i t i e s :  
1. Manned space f l i g h t  ......... 
3. Space a p p l i c a t i o n s  .......... 
2. S c i e n t i f i c  i n v e s t i g a t i o n s  i r  

space..................... 

7 4. Space technology ............ 
hJ 5. A i r c r a f t  technology ......... 

6. Supporting operations... . .  .. 
Total obligations... . . . . . .  

Financing: 
Unobligated ba lance  a v a i l a b l e ,  

s t a r t  of year:  
For completion of p r i o r  year  

Ava i l ab le  t o  f inance  new bud- 

Unobligated ba lance  t r a n s f e r r e d  

budget p l a n s  (-)........... . 
g e t  p l a n s  (-) ............... 

from "Research and development 
(77 S t a t .  439) (-) ............. 

Unobligated ba lance  t r a n s f e r r e d  
t o  "Research and development" 
(76 S t a t .  731) and (75 S t a t .  

Unobligated ba lance  a v a i l a b l e ,  
355)........ .................. 
end of year... . . . . . . . . . . . . . . . .  

N e w  o b l i g a t i o n a l  a u t h o r i t y . .  

Budget Plan 

19  64 

495,093 

18,364 

60,945 
2,589 

134,526 

3,933 

715,450 

- 
- 15, (79 7 

-1,779 

15,472 

713,346 

1965 

222,664 

5,692 

23,401 
- 

3,779 
7,344 

262,& 

262,880 

1966 

43,121 

15,464 

41,772 
15,525 
17,118 

- 

133,000 

133,000 

O b l i g a t i o n s  

1964 

384,120 

32,831 
3,697 

68,174 
100 

-. 57,637 

546,559 

- 375,082 

-15,797 

15,472 

542,194 

713,346 

1965 

430,300 

38,000 
200 

71,700 
6,200 

111,000 

657,400 

-542,194 

- 

-1,779 

149,453 

262,880 

1966 

148,200 

12,000 
200 

35,500 
8,900 

14,200 

219,Ooo 

- 149,453 

- 

- 

- 

63,453 

133,000 



I 
I 

.,> ..r 
*, 

- 
I 

I 

U
 

if n
 

r. L
n
 
a
 



lTANDARD 301 NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Short form CONSTRUCTION OF F A C I L I T I E S  July 1984 BUre8u of the Budget 
Circular ko. A-11, Revised. 

I 454,000 

301 - 1 0 1  

FINANCING AND EXPENDITURES (in thousands of dollars) 

ie 65 
edtimclte 

657,400 

19 66 
estimate 

219,000 

219,000 

763,062 

-528,062 

CF-4 

(Mono ast: 21.6) (Mono ast: 6) (Mono &: 6) (MOW arst: 4.0) 

i 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
CONSTRUCTION OF FACILITIES 

Typesire: ! STANDARD FORM 300 
8 Pint  22 Picas j July 1964 Bureau of the Budget 

ped case underscore 180. Circular ko. A-11, Revised.. 
Case210 j 300-10' 

OBJECT CLASSIFICATION ( in  thousands of dollars) 
- 

; IdentiUcation code 

! 27-00-010:7-0-1-251 ~- 
NI\!IIONAL AERONAUTICS AND 

!;PACE ADMINISTRATION 

31.0 Eqwiprnen t ....................... 
32.0 Lands and structures ............ 

' b t a l  obligations, National 
Aeronautics and Space 
Atlmi n i  s t ra  t i on. ............. 

I---- ~ 

A:LLOCATION ACCOUNTS 

j 31.0 Equipment ....................... 
i 32.0 L a n d s  and structures............ 

'Total obligations, allocation 
accounts .................... 

i 99.0 Total obligations ............. 
;________I 

i Obligations are  distributed a s  follows 

j National Aeronautics and Space 
Administration.................... 

1 Departrr!ent of Commerce, Bureau of 
Public Roads.. .................... 

1 U. S. Atomic Energy Commission ...... - 

(Mono aut: '21.5) 

19 64 
actual 

185,496 

361,063 

546,559 

45 

7,821 

7 -866 

554,425 

546,559 

3,981 

3,885 

:F- 5 
(Mono east: 5) 

19 65 
estimate 

313,766 

343,634 

657,400 

110 

4,232 

4.342 

661,742 

657,400 

1,843 

2,499 

__ __- 
ID 66 

estimalrr 

128 !, 7 7 2 

90.,228 

219 ,OClO 

*LL-- 

2 19 ~ 000 

2 19 ) 000 

.... 

.... 

(Mono esst: 5) (Mono wit: 4.8) 



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

CONSTRUCTION OF FAClLlTlES 

FISCAL YEAR 19 66 BUDGET ESTIMATES 

NASA INSTALLATION ' COGNIZANT PROGRAM OFFICE LOCATjON OF INSTALLATION r 0 1-1 T" KEiEEST C l T T  John F. Kennedy FOR INSTALLATION 

Space Center, NASA l Manned Space Flight Cocoa Beach, Florida I Brevard Cocoa Beach, Florida 
INSTALLATION MISSION 

To conduct overall planning and supervision of the 
integratioq, t c c t ,  checkout  and launch  of  NASA space 
v e h i c l e  sys tems  at the Atlantic Missile Range (AMR) and 
Merritt Island, and to provide support services for all 
NASA elements located in the area. 

P E R S O N N E L  S T R E N G T H  Fv1964 I F F 1 9  6 1 - F Y  IS 66- 
N A S A  PERSONNEL f E n d  of Year) 1,625 ~ 2,164 2,16i, 

~~ 

8,309 9 , 7 2 9  -- - 5,797 CONTRACTOR & OTHER PERSONNEL 

I 
TOTAL ALL PERSONNEL , 7,422 10,473 1 11,893 

INVENTORY 

I T E M  A C R E S  I COST ( T h ~ h . .  . .  

Utility Installations - New Area 
Flight Crew Training Building Addition 
RF Systems Test Facility 
Addition to Dispensary 
Modifications to Launch Complex No. 17 

MSF 80.3 
MSF 17.5 

371 .O MSF ' 
SSA 55 .0  

- =F 1 

154.2 
2,43 1.0 

69.0 
19.4 

465.0 

( T h o u s a n d s  o f  d o l l a r s )  

F Y  1966 
(E st imotcd) 

4,168.7 
1,340.7 
1,374.5 
608.0 

1,300.0 

T O T A L  
A L L  Y E A R S  
(Estimated) __-__ 
4 , 4 0 3 . 2  
3,789.2 
1,443.5 
998.4 

1,820.0 

-- - - - _ _  -__ 

TOTAL FOR PROJECTS IN FY 1966 ESTIMATE 
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NATIONAL AERONA UTlCS AND S P A C E  ACYINISTRATION 

JUSTlFlCATiON DATA 

BUDGET ESTIYATLS 

FY 1966 

AUTHORIZATION L? 2 =: John P. Kennedy Space Center, NASA - 

NAYE OF INSTALLATION 

LOCATION OF P~~~C'JELT: Merritt Island, Brevard County, Florida . 

i APPROPRIATION , P R O G P A V  OR PROJECT 

_COGNIZANT NASA INSTALLATION: John F. Kennedy Space Center, NASA - 
TYPE OF CONSTRUCTION PROJECT: Extensions , 

.y FUNDING: c , .  
h, 

FY 1964 

FY 1965 

FT 1966 

and Prior Years $ 80,300 

Estimate 154,200 

Estimate 4,168,700 

Total Funding Thru FY 1966 $4,403,200 

PROJECT COST ESTIMATE: Unit of 
Mearure 

Quantiep Unit 
coat - 

- - 0 Land Acquirition - 
Conotructioa 0 

0 - 9 649,700 

Addition t o  Central 
Telephone O f f i c e  

SF 9,500 $37.95 2OU.700 

I *- 



I NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
I 

- I 

NAYE OF INSTALLATION I APPROPRIATION 1 P R O G R A M  oa PROJECT 

John F. Kennedy Space Center, NASA 1 Construction of Facilities I Utility Installations - New Area , 

BUDGET ESTIMATES 

FY 1966 

- .  
w 
I 
w 

unit of - 4- Meaeure 

Wilson Repeater Building SP 
Utilities LS 
Site Development LS 
Road sq Ya 
Primary Substation LS 
Tranef ormer 

Electric Power Line Ln Ft 

Wideband Transmission Equipment - 
Technical Control Audio 

Technical Control Wideband 
Technical Control Support 

Cable 

Equipnent 

Equipment 

Idlout Shelter 

Tot-a1 
Cost - 

$ 96,300 
50,200 
29,200. 
44,000 
155,100 

56,200. 

3,519,000 

653,000 
913,000 

327 , 000 
116,000 

1,510,000 

$4,168,700 



BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPACE ADHIHISTRATION 

~ I JUSTIFICATION DATA FY 1966 

I MAYE OF INSTALLATION I APPROPRIATION i PROGRAM OR PROJECT 

John F. Kennedy Space Center 1 Construction of Facilities 1 Utility Installations - New Area 
SUPPORTING DATA: 

PROJECT DESCRIPTIO& 

This project provides for the expansion of the existing, electrical distribution, communications, and road' 
systems serving the Merritt Island Launch Area. 
5,700 feet of three conductor aerial cable from the intersection of Orsino Road and Banana River Road, paralleling 
the Fluid Test Safety road to the oil switch adjacent to the Ordnance Storage Building. 
includes the installation of a 10,000 KVA transformer with the necessary protection devices in the main substation. 
Camrmaications includes an addition to the Central Telephone Office. 
extends the full length of the north and west sides of the present building. 
t o  the west of the building. 
conrtruction, one story high with an area of 2,750 square feet. 
approximately four miles north of the Launch Complex 39 Repeater Building. 
equipment to make this a usable facility are included. 
being completed in this time frame. 
and cable. 
construction of approximately 4,000 linear feet of 24 foot wide roadway in the MILA Industrial Area which will 
complete the four laning of "C" Avenue from Second Street south to Fifth Street and of Fifth Street from "B" 
Avenue east to "C" Street. 

Electric power consists of the installation of approximately 

Electric power also 

This 5,500 square foot masonry addition 
Additional parking will be provided 

Comunications also includes the Wilson Repeater Suilding, which will be of masonry 
The structure is s i t e d  on Xerritt Islend Road 

Necessary paving, utilities and 
Outside cable plant is provided for all facilities 

The work includes the design, procurement, and installation of equipment 
Major equipment components are technical control and wide band transmission. Roads include the 

PROJECT JUST IFICATTON : 

The expansion of the utility and road systems is required to provide an increase in the service capability to 
meet the demands of the orderly development of the Merritt Island Launch Area in this time frame. 
justifications of items follow: 

Detailed 

(1) Electric Power - Installation of aerial cable is required along Fluid Test Safety Road to provide a loop 
feed to the Fluid Test Complex which will eliminate power outage dcleys in vital test and checkout operations 
that are to be performed in this area. 
to the Operations and Checkout Building increases the denand on the existing main substation by approximatply 
7,000 KVA. 

Installation of a transformer is required since the FY 1965 additicn 

. 
I 

NASA FORM 9 U  (REV. JUL 64) PREVIOUS EDITIONS ARE ooscnrr~. 
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NATIONAL AERONAUTlCS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
- 

(3)  Wilson Repeater Building - This structure is needed to provide operating space for the follawing: 

FY 1966 

Switching Equipment - To provide telephone conammications support to the extreme north areas of MILA 
and to those Defense Department sites located in the immediate vicinity of the Repeater Building, will require 
installation switching equipment having a 300 line capacity. 

Carrier Equipment - This equipment will be installed to provide carrier circuits between the Wilsan 
Repeater Station, the Central Telephone Office back to the Wilson Repeater Station, and thence to Cape Kennedy. 
Wideband repeater equipment will be installed to support this type of circuitry between the Central Telephone 
Office and the north MILA area. . 
Central Telephone Office area to the extreme north M I L A  area for maintenance people dictate that an intermediate 
point be established from which these people and e q u i F n t  can be staged. 

Staging Area for Cable System Maintenance - The excessive distances required to be traveled from the KUA 

APPROPRIATION WAYE OF INSTALLATION 

John P. Kennedy Space Center, NASA Construction of Facilities 

7 (4) 
traffic resulting from personnel buildup in the MILA Industrial Area. 
and exits for the Industrial Area. 

ESTIMATED FUTURE YEAB FLTM)ING: None 

Roads - Completion of the four laning of Fifth Street and "C" Avenue is required to support the vehicle 
The two roadways are the major entrrmcea 

This traffic also has a large percentage of left turning movements. 

PROGRAM OR PROJECT 

Utility Installations - New Area 



JOHN F. KENNEDY SPACE CENTER, NASA 

FISCAL YEAR 1966 ESTIMATES 

UTIL!T'Q !~SrALrA?!nNs-I\IEw AREA 

ELECTRIC SUB-STATION 81 13.2 K.V. POWER LINE 
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JOHN F KENNEDY SPACE CENTER, NASA 

FISCAL YEAR 1966 ESTIMATES 

UTILITY INSTALLATIONS- NEW -AREA 

i 
. 

0 E R SPEC T I V E  FLOOR PLAN 

WILSON REPEATER BUILDING 

S C A L E  I N F E E T  
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JOHN F. KENNEDY SPACE CENTER,NASA 
FISCAL YEAR 1966 ESTIMATES 

UT I L ITY I NSTA L L AT1 0 N S - NE Vd AI3 E A 



BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA FY 1960 

i Coiistriictioii of Faciiities 
NAME OF INSTALLATION j APPROPRIAT~ON 1 PROGRAM OR PROJECT 

John 17. Kennei'q Space CenZeer - IL!lIZSA Pli3h.t C r e w  TraininS Buildi,ng Addition 
SC'PP"P.T!Yt C.kT.4.: 

~I',OC;~U?I.I u ' - > ' i ( ; K  P'OH "!3 a~ISTnLLATIOIJ: Office o f  Manned Space Flight . 

~ ~ , ~ ~ , ~ . I  OFFICE PGP, y,E FBGdTm: 9Ci"fjye of ~ & - ~ i p ~  Space Fl ight  . i 

A ~ I 1 O R I ~ ~ T L O P ?  LITE ITEX: John F. Kennedy Space Center, NASA . 
WCATIOW OF PROJECT: blerritt Island, Brevard County, Florida 

Y 
I 
F 
F @ 17,500 

FY 1965 Estimate 2,4333 OOO 

FY 1966 Estimate 1,340,700 

Tota l  Funding Through FY 1966 $=,200 , 

PROJECT COST ESTDrATE: 

Land Acquisition 

Construction 

B u i l d i n g  

Unit of 
Meaeuze 

SF 

Quantity 

-- 
-- 

U n i t  
C o s t  - 

17,640 47 03 

Total 
cost  - 

829,600 . 
I 



nAuE OF INSTALLATION 

U'oh P, ICenneci); Space Center, I!:!SA 

Z h i t  of 
I ieasure 

; iix Developlent Ls 
J t i l i t i e s  Is 

PROGRAM OR PROJECT A PPRO r'R I A T  10 N 

Cons L r 1 x t i O i i  of Facili.t;ies :?I.izht Crev Tmining 23uildin~ Additlion. 

.pent -- 
iitercociunica tion Sj-stems Is 

' z b l i i g  Ls 
IfYice, Shop & L G b  Equip. Ls 

sys tem t o  Conneck Power Is 
S q p l i e s ,  Air Conditioning 
and Cooling System for  G.S.E. 

px-a-Lional Television System LS 

Unit 
Cost 
_I 

1,700 
'13,700 

-L  

l-Lg,ooo 
13, ooo 
13,000 
h5,'i'OO 

315,000 

-- 
-- 

Total 

Total 
cost - 

1,700 
53,700 

b35,700 

49,000 
13,000 
13, ooo 
45,700 

315,000 

-- 
-- 

$1,340,700 

TEis p ro jec t  provides f o r  the design and construction of 16,8l+0 square foot a i i t ion t o  the ex 3ting Flight Crew 
Training 3idlding. The addition w i l l  consist of (1) approximately 5,500 sqrare fee t  of 30 foot high-bay area t o  
h o u e  t u o  rnission sinlulatoi-s; (2)  Eipproxirmtely 3,300 square fee t  for  coniputers, peripheral ecluipent, and (-oilsoles 
i n  sLpport of tne simulators; (2) approximately 7,050 square Teet f o r  coiapu'ier psogranming, sl~op, ofyices, 'ctalcony 
in high bey erea, and building service ereas; ( 4 )  approxkaately 990 sqcare f ee t  of second f loor  a i r  conditioning 
fan room adjacent t o  the high bay. 

N U A  FORM 944 (REV. JUL 641 PREVIOUS EDITIONS A R E  OBSOLETE. 
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NATIONAL AERONAUTICS AND S P A C E  ADMINISTRATION 

JUST1 FlCATlON DATA 

BUDGET ESTIMATES 

FY 1966 

Design 

Fallout 'Shelter 

-. 
I)" 

-- -- 
-. .- 

m s  project provides fo r  the design and construction of 16,840 square foot addition to  the existing pligbt c r e ~  
mining ~ui ld ing .  The addition win consist of (1) approximately 5,500 square feet of 30 foot --bey area to  

in support of the  sbula tors ;  
hoilse %m mrlssion eimvletors; 

i n  high bay area, and building eervice areas; (4)  approximately 990 square feet of second floor air  cunditioning 
fan room adjacent t o  the hign bay. 

This addition w i l l  be of reinforced cmcrete f m e  with masonry exter ior  w a l l s  t o  match the ariglnal bui ldhg.  
The necessary s i te  development and ut i l i t ies .  t o  make t h i s  a useable f a c i l i t y  m e  included. 

W A S A  FORM 944 (REV. JUL ut p~-&us EDiTmns AR(E O~SOLLTL 

approximately 3,300 square fee t  for computers, peripheral equipment, and consoles 
approxhately 7,050 square fee t  for coquter progmming, shop, offices, balcony 



NATIONAL ACHONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

Tie exis Ling 1 2 l i ; h L  Crew Trainin=: Euildiiic; 1~i-1.l iiouse an Apollo p a r t  task treinei.  and !nission sii;:ulator, Lmar  
izynursioii I:odi.le payt t a sk  t r a i n e r  encl iiiission s i r u l a t o r ,  end t h e  rel.ated c:cii;>utel’s an?& s q q o r t  Brew.  
oriLinnl ?c,cili.t;r w s  s ized  t o  acco::modate t r a i n i n s  :light c r e m  i n  siipport of 8 lauiich r a t e  of f o u r  spacecraf t  
per yec.i-, 
L le i r  ccriyu’cers and siqpor  I; arees. 
Pcynish ndeq;ate ‘ aa in ins  space f o r  f l i g h t  cimm t o  support  a launch r a t e  of s i x  spacecraf t  per  year.  

- The 

T%is edcl-ition \ r i l l  house an hpol lo  n i s s ion  slrmlator, L1mai. Excui.aion I,!odule mission simulator,  and 
%‘is v i 1 1  ci1.pplunent t h e  f a c i l i t i e s  provided i n  tl!e o r i g i n a l  bu i ld ing  t o  

0 U D G E  T EST I hI A T ES 

FY 19 GG 

,- 
,L 

These t r a i n i n g  schedules a r e  based on t h e  f a c t  t h a t  f l ight  crews t r i l l  a r r i v e  i n  t h e  launch area  t o  begin t h e i r  
p r e f l i g h t  operct ions s t  approxhiately t h e  saiiie t iue  t h e  spacecraf t  a r r i v e s  for checkout. 
per iod of c.ppoximately th ree  months, f l i g h t  crew t r a i n i n g  u u s t  continue. 

During t h i s  p re - f l i gh t  

m.. l irst  i x : i L i  of t h i s  per iod i s  required for f a b r i c a t i o n  and modif icat ion t o  conf igme t h e  s imulators  t o  the  
s p e c i 3 c  spcec;i-a;t t o  be I-a~ulched. 
t vo  p a r t  tesk bininem provided i n  t h e  o r i g i n a l  I ‘aci l i ty .  The second month t h e  f l i g h t  crew i s  t r a i n e d  i n  t h e  
configured siiiiclators. During t h e  Tina1 month of t r a in ing ,  i n t eg ra t ed  t r a i n i n g  exerc ises  with t h e  configured 
sinuLeLors a r e  bel::, involving f l i g h t  creus,  f l i g h t  c o n t r o l l e r s  a t  t h e  In tegra ted  Llission Control Center, and 
.I-- bf:e ::Gi-ld-vi?ce - t rn  G i  ’6 nei;i;ork. 

During t h i s  per iod t h e  f l i g h t  cyew’s t r a i n i n g  w i l l  be conblnued by using t h e  

Space is  not  ava i l sb l e  i n  t h e  previously funded t r a i n i n g  f a c i l i t y  f o r  t h e  ti10 add i t iona l  s imulators  necessary 
t o  t r a i n  :light c r e m  required .Cor six spacecraTt laimches per  year ,  
: l ight crev t l - a i n h g  i n  a LuiiYied f a c i l i t y ,  m i n t n i n  an adequate t r e i n i n g  schedule, and provide t h e  space 
reqL:ired for ’2-e bY:o simulators.  

This addi t ion  is  required t o  maintain 



JOHN F. KENNEDY SPACE CENTER, NASA 
FISCAL YEAR 1966 ESTIMATES 

ADDlTlON TO 
!!ANNEE SPACECRAFT FL!G)?T C R E W  ? R A ! N ! N G  BUILDING 



NATIONAL AERONAUTICS AND SPACE AD!.~lNiSTRATIO!4 

JUSTIFICAT!GN DATA 

LOCATION OF PBOJECT: 

COGNIZANT NASA IIVSTALLATION: John F. Kennedy Space Center 

Merritt Island, Brevard County, Florida . 

BUDGET ESTIMATES 

FY 1966 

TYPE OF CONSTiiUCTION PROJECT: New 

John F. Kenneq: Space Center 

FUNDING: 

Coost-ruction of FecEi t i e s  j W System Test  Facility 

FY 1964 and Prior Years - 
FY 1965 Estimate 6g,m 

PROJECT C&T ESI?MATE: 

Canetructlan 

aut or 
Measure 

.... 
* e .  

‘potsl 
cost 

-- . 



rn-.--&-.-&4--. -9 v..-*14*4,-... 

‘Btal 
cost 

_. tinit 
Cost 

_I__ - 
unit of 
Measure Qumtitx 

Is 
Is 
Is 

Design -- 
Fallout Shelter -- -I 

PROJECT DESCRIFTIOI?: 

This project provides for design and construction of a Mmned Spacecraft RF Systems Test Facility, which w i l l  
consist of a fixed tower and an addition t o  the existing Radar Boresight Range Control Building. 

A flati level area betwe& the Control Building and fixed tower w i l l  be approximately 3,000 feet long, 
feet wide at the Control Buildiq, 1% feet wide at the fixed tower, and will have surface levelness nut 
varying by more than 3 inch. 
!Ibe fixed tuwer will be 50 feet higtr, 8 feet SF, constructed of timber, end will aceontnodate poeitimlng 
equipment for pointing the spacecraft (and radtw) in aqy direction. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
- 

The addition t o  the Control Building w i l l  house the control and readout equipment required fo r  the  tests. 
Gshaped addition wiU.be of masonry construction, with a special rubberold outer covering t o  provide proper 
ref lect ive and absorbant qu&j&tes. 
square feet. 
second floor w i l l  house the control roam, 

!Be 

I he  two-story f a c i l i t y  w i l l  have a t o t a l  gross mea of approximately 2,000 
The first floor w i l l  house a t o i l e t ,  equipment room, and the a i r  conditioning equipment. Ihe 

I 

FY 19 66 

The necessary s i t e  preparation, u t i l i t i e s  and equlpment t o  make this a usable f a c i l i t y  are a part of this 
project . . 

NAME OF INSTALLATION AP~ROPRIATION 
John F. Kennedy Space C e n t e r  Construction of Fac i l i t i es  

PROJECT JUSTIFICATION: 

The Apollo Command and Service Modules and Lunar Excursion Module (m) are equipped w i t h  a rendezvous radar 
(X-band) system which w i l l  guide the LR4 t o  rendezvous w i t h  the Command Module. 

It is required tha t  the radar system antennae be precisely calibrated (boresighted) w i t h  the spacecraft. 
boresight accuracy is rewed t o  be vithin + 2 mils.  
that a boresight range of 3,000 f ee t  is  req&ed f o r  proper calibration of the X-band systems. 
surface between the control roam and the tower cannot vary more than 9 inch f o r  proper measurement of tbh 
antenna performance. 

me 
To achieve this accuracy, calculations have determined 

!he grasred 

PROGRAM OR PROJECT 

RF Systems Test Facility 

b 

One other boresight range exists at Cape Kennedy f o r  use in boresighting the Gemini spacecraft rendezvous 
radar. 
and, therefol'e, will not be suitable fo r  the Apollo radar. 
prevent its extension in to  a longer range. 
existing range. 

h 

Because a i s  radar operates in the Gband frequency region, the boresight range I s  1,OOO feet In 1- I 

Due ta its Orientation, b- end pgia 
Consequently, the new range I s  planned i n  the area opposite the 

!&e boresighting of the radar system must be performed at C8pe Kennedy and must be 8 part of the pre-t 
checkout operations to  prevent mi-alionmpnt p r ior  t o  rllght- 
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JOHN F. KENNEDY SPACE CENTER, NASA 
FISCAL YEAR 1966 ESTIMATES 

M A N N E D  SPACECRAFT R F  SYSTEMS T E S T  FACIL?TY 

11-6’  

ECUIPMENT T O I L E T  

I 3 7 -  6 ’  I 
F I R S T  F L O O R  P L A N  

1 7 - 6  

SECOND FLOOR PLAN - 
t o 5  o 1-0 

SCALE-  FEET 
0 P E R S P E C T I G E O  . 
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NATIONAL AERONAUTICS AND SPACE AD *INISTRATION 

JUSTlFlCAYiON DATA 

AUTHORIZATION LINE ITEM: 

BUDGET ESTIMATES 

FY 19 66 

John F. Kennedy Space Center, NASA 

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida 

COGNIZANT NASA INSTALLATION: 

TYPE OF CONSTRUCTION PROJECT: Addition 

John F. Kennedy Space Center, ~ G A  . 
FUNDING: 

FY 1964 and Prior  Years 

FY 1965 Estimate 

FY 1966 Estimate 

Total Funding Through FY 1966 

PROJECT COST ESTIMATE: 

$371,000 

19,400 

608,000 

$998,400 

Unit of 
Measure 

Unit Total 
c o s t  cost - Quantity - 

Land Acquisition 

Cons t r u c  t ion 

Building Addition 
S i t e  Development 
u t i  IT t ie  S 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUST1 FICATION DATA 

Unit of 
Mea sure  

BUDGET ESTIMATES 

FY 19 66 

E qui  pmen t 

NAME OF INSTALLATION 

John F. Kennedy Space Center ,  NASA 

Medical equipment LS 
Communications cabl ing LS 

PROGRAM OR PROJECT APPROPRIATION 

Construction of F a c i l i t i e s  Addition t o  Dispensary 

Design 

Fa l l ou  t She1 t e  r 

I- 
I 
ro 
Iu 

PROJECT DESCRIPTICN : 

--- 

Unit Total  
cos t  cos t  - Quanti  t y  

$272,000 

262,000 
10,000 

TOTAL $608,000 = 

This p ro jec t  provides f o r  an extension t o  the e x i s t i n g  Merritt I s land  Dispensary, t o  house the e s s e n t i a l  
f a c i l i t i e s  required f o r  an occupational hea l th  center .  The pro jec t  w i l l  cons i s t  of minor modif icat ions 
t o  the e x i s t i n g  building and the cons t ruc t ion  of 8,650 square f e e t  of addi t iona l  o f f i c e ,  laboratory and 
medical support space. The extension w i l l  be a one s t o r y  masonry building. Additional u t i l i t y  connections 
and parking space f o r  30 c a r s  w i l l  be provided. 

P RO JE CT JUST-IFI c ATI ON : 

An occupational hea l th  program represents  management's recogni t ion of i t s  obl iga t ion  t o  provide a s a fe  
working environment and optimum treatment of a l l  job-related i n j u r i e s  and i l l n e s s e s .  The primary objec- 
t i v e  of the occupational hea l th  program i s  t o  monitor the overa l l  work environment. This i s  accomplished 
through f i e l d  analysis  of physical ,  chemical, r ad io log ica l ,  and bac ter io logica l  hazards. The hazards 
m u s t  be i d e n t i f i e d  and con t ro l l ed  through surve i l lance ,  ana lys i s ,  and education. This f a c i l i t y  w i l l  
provide the space and resources required t o  achieve t h i s  object ive.  

NASA FORM 944 (REV. JUL 61) PREVIOUS EDITIONS A R E  OBSOLETE. 
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NAME OF I N S T A L L A T I O N  ' A P PR o P R I A T  IO N I PROGRAM OR PROJECT 1 -  j Acic i iE iun  iw DispeIis,-ry ______ ~- _ _ _  - John F .  Kennedy Space Center, N A S A  1 Lonstruction of F a c i i i c i e s  
~ - ~ 

slip pna T I u c1 01% T A - 
I p o u r  basic activiiies que aiCrjiK".i,Odd'Led - - r - J . . - A - : - l  I!-.-:--- n--:----:-- D - A : - + : , . ~  rnntrnl $7nit - , , -Tr  

I I I U U J C L L Q L  L L J E j l C - L L F  L L ' ~ L , L C _ c I I L L 6 ,  I-ULCLLLV,. "" . .C'"L,  -.* ..&-.... 
Engineering and Laboratcry Support. I n d u s t r i a l  Hygiene Engineering neans su rve i l l ance  of the worB area .  
Such f a c t o r s  a s  noise,  humidity, temperature, i l luminat ion and v e n t i l a t i o n  w i l l  be measured. Cr i t2 r i a  
f o r  hazard acceptance w i l l  be prepared, and samples (vapor fumes, gases ,  dus t )  w i l l  be co l l ec t ed  f c  
i d e n t i f y  and predic t  contamination. 
Spec ia l ized  equipment w i l l  be provided t o  survey, monitor, analyze and p red ic t  radioact ive has;;rds. San i t a ry  
engineer ing provides f o r  the su rve i l l ance  of a l l  water sources, p u r i f i c a t i o n  methods, s a n i t a i y  sewage 
~ r o c e s s e s  and standards,  evaluat ion of water requirements, and cont ro l  of po l lu t ion ,  corrosion, and sca le .  
A 1 1  food se rv ice  f a c i l i t i e s  must be inspected on a continuing bas is .  

Radiation con t ro l  per ta ins  pr imari ly  t o  electromagnetic ra;!iztion. 

Cur ren t ly ,  there  are  no physical resources ava i l ab le  t o  determine acceptable physii log ica l  tolerances f o r  

of  medical standards required t o  achieve an e f f e c t i v e  evaluation of the  o v e r a l l  working environment. There 
a r e  no means available to  gather  the quan t i t a t ive  information necessary t o  make diagnoses, t r e a t  exposures, 
and develop hea l th  standards.  
t h i s  f a c i l i t y .  

- - . -C-nn-  ~ c l a v L I L L c ?  wsr?-,ing ir. hazardoss envirmrnents. There a r e  no faci  lities available L O  permit the development 

Thus,an acceptable occupational hea l th  program cannot be undertaken without 

ESTIMATED FUTURE YEAR FUNDING: None 

NASA FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AEROUAUTICS AND SPACE ADLIIHlSTRATIO?4 

JUSTiFICATIOI'4 DATA 

.~ . . I  .... - 5  ....-. 

BUDGET ESTIMATES 

FY 1966 

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications 

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

LOCATION OF PROJECT: Cape Kennedy A i r  Force Stat ion 
.. .. ~ ._ ~ ..... - .  

C o G " T  NASA INSTALLATEON: John F. Kennedy Space Center, NASA 
- 

. . - . _ _ . . _ . - . _ . - . . . . . 5 , _ ~  

TYPE OF COTJSTRUCTION PROJECT: Alteratiocs 

FUNDING : 

FY 1964 and Prior  years 

FY 1965 Estimate 

$ 25,000 

57,000 . 

FY 1966 Estimate . , 1,300,030 

\ I .  

Total  Funding Thru FY 1966 &mpx&J - -.--.-----,>---.-.+ 
P R ~ C T  COST ESTIMATE: 

Unit o f  Quantity Unit 
cost  Mea &re - -- 

I . , . ,  
Land Acquisition --- -....-- 
Construction - .--..-,<. 

Total 
cost  -- 

, 



Unit of Quant i ty  Unit To ta l  
Measure cost  

I 
cos t  
__I 

Operat ional  Televi s ion  Syst. Ls - 233,000 $ 233,000 

Air-condi t ioning for  Ls - 41, eeo 41,000 

Second Stage Propel lant  Ls - 1 026 000 1,026,000 
Loading System 

Environmental Encl. . - = I  c - 7 . x .  

Design " 

7 F a l l o u t  S h e l t e r  
N 
VI 

DESCRIPTION: 

This p r o j e c t  cons i s t s  of the  following addi t ions  and modif icat ions:  
a. Second-Stage propel lan t  loading system. 
b. 
C .  

Operat ional  Televis ion System on the  gantry of  pads l 7 A  and 173. 
Air-condi t ioning u n i t  for environmental enclosures .  

The second s t age  propel lan t  loading system cons i s t s  of two 1000 ga l lon  s torage tanks, one f o r  the  
ox id ize r  ( inh ib i t ed  Red Fuming N i t r i c  Acid) and one fo r  the  f u e l  (Unsymetrical Diemethyl 
Hydrazine) toge ther  with supply l i nes ,  valving, a remote console and flow measuring system. 

The ope ra t iona l  t e l e v i s i o n  system cons i s t s  of:  
6. si;; 21" yl: yrAt.srz 

b. Two >-ltt Tv monitors 
C .  

d. Eight  pan tilt ,systems 

f. One c p n t r a l  contyol console 

T.;eIve TV cameras with weather proof enclosures  

e. Eight  znomar syst.Plns 

__ __ -- 
I )IhSA FORI,! 914 {REV.  JUL 64) PREVIOUS E D l T l O t l S  A R E  ODSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

The ope ra t iona l  TV system w i l l  provide remote con t ro l  from a c e n t r a l  console located within the  
blockhouse with monitors within easy view of the  Propulsion Console operator ,  t he  Test Conductor, 
t he  Launch Director ,  and Telemetry Tracker. Weather proof TV cameras located a t  each launcher 
will scan propel lan t  se rv ic ing  system l i n e s  and operat ions,  view a l l  vehicle  and spacecraf t  
umbil icals ,  and observe spacecraf t  t h i r d  s tage and TAD s o l i d  motor i n s t a l l a t i o n  and operat ions.  
Two TV cameras having wide angle lens  and explosion proof enclosures s h a l l  be mounted on e x i s t i n g  
nounts on each launch deck. Four TV cameras, having pan, tilt, and zoom l ens  f ea tu res  w i l l  be 
iounted on ground l e v e l  near t he  corners of the  apron of each launcher. P ic tures  from the  
aunch deck and launcher apron cameras w i l l  be displayed on s i x  21" monitors located i n  the 
lockhouse. A s e l ec to r  switch w i l l  be  provided t o  switch from the s i x  TV cameras of Pad A o r  

Pad B. 

Mission Control Center. 

Also, two stepping switches (remote cont ro l led  frm Hangar AE) w i l l  be provided t o  s t e p  
w , t h r u  th ree  TV cameras on each launcher f o r  remote viewing on e x i s t i n g  monitors i n  Hangar AE, 

BUDGET ESTIMATES 

FY 1966 

The environmental enclosure a i r -condi t ion ing  provides a 40 ton  a i r -condi t ion ing  u n i t  and 
connections t o  e x i s t i n g  duc ts  t o  supply conditioned a i r  t o  t he  environmental enclosure surrounding 
the  second s tage and spacecraf t  l e v e l s  of each gantry.  Air-conditioned environmental enclosures  
provide contamination p ro tec t ion  f o r  t h e  Delta space launch vehicle  guidance and con t ro l  a rea  
and t o  the  spacecraf t  a rea .  

JUSTIFICATION: 

The second s tage propel lan t  loading system i s  required t o  replace the  present  system of t r a i l e r  
supply which i s  manual and of i n s u f f i c i e n t  capaci ty  (600 ga l lons)  f o r  the  Improved Delta.  T h i s  
system w i l l  provide accura te  remote control led propel lan t  t r a n s f e r  i n  a safe  e f f i c i e n t  manner. 

The ope ra t iona l  t e l e v i s i o n  system will supplement the  present  system i n s t a l l e d  i n  1956 t o  support 
the  s ing le  s tage Thor m i s s i l e  t e s t s  and i s  present ly  inadequate f o r  mul t i s tage  vehicle  and 
spacecraf t  operat ions.  This system provides a means of v i s u a l  monitoring f o r  o v e r a l l  f l i g h t  
readiness  and i s  the  only means of viewing s t r a t e g i c  a reas  of the  vehicle  and launcher during 
fue l ing  and te rmina l  countdown. This system will permit i n t e r e s t e d  personnel t o  view the  

N f i A  FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

opera t ions  from a safe  dis tance,  a l i ev ing  congestion on the  launch pad and decreasing the  number 
of people exposed during hazardous operat ions.  

BUDGET ESTIMATES 

FY 1966 

The a i r -condi t ion ing  u n i t  f o r  environmental enclosures i s  required t o  provide a cont ro l led  
environment f o r  t he  upper l eve l s  of  t he  g a n t r i e s  where spacecraf t  and vehic le  guidance 
checkout a r e  performed. Sens i t ive  GSE f o r  spacecraf t  a r e  located on these  l e v e l s  and need 
p ro tec t ion .  
c o n t r o l  i s  now being provided on a l imi ted  non-interference b a s i s  by borrowed AFETR 
equipnent.  AFETR will not cormnit continued support .  

This equipment must be opera t iona l  ready by June 1966. This environmental 

l(U FORM (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 
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N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 BUDGET ESTIMATES 

NASA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION NEAREST CITY 
FOR INSTALLATION 

?Be Nauned Spacecmf't C e n t e r  has 88 I t s  primary mission the 
developppent of spacecraft for Mmned Space Flight programs. 
me Center is also responsible for Manaed Space Flight 
operations and conduct of sstronaut training. 

h) 
I 
*.' 

PROJECT L INE ITEM 

Center Support Facilities 
Modifications to the Environmental Testing 

Spacecraft Instrumentation Evaluation Facility 
Anechoic Chamber Test Facility 

Laboratory 

PROJECT 
SPONSOR 

MSF 
WSF 

MSF 
MSF 

TOTAL FOR PROJECTS IN FY 1966 ESTIMATE 

INVENTORY 
I COST (Thous . )  ITEM 1 A C R E S  

TOTAL I 2.077 

FY 19 64 AND 

PRIOR YEARS 

5 , 5 5 7 . 0  
10,372.0 

37.5 
3 ,592 .6  

FUNDIN1 

FY 1965 
( E  s t i h e d )  

1 , 8 4 3 . 0  
8 , 9 3 8 . 0  

96 .5  
41.0 

(Thousands  o f  do l lar s )  

(Estimated 

3 ,489 .2  
3,115.9 

2 , 6 1 1 . 5  
742.2 

0 
0 

TOTAL 
A L L  YEARS 
(Estimated) 

10 ,889 .2  
42 ,425 .9  

2 , 7 4 5 . 5  
4 , 3 7 5 . 8  

NASA FORM 1029 DEC 63 
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NATIONAL AERONAUTICS AND S P A C E  ADMINISTRATION 

- -- 
JUSTIFICATION DATA 

NAME OF INSTALLATION I APPROPRIATION I I’,;CGRAM OR PROJECT 

. -  
Manned Spacecraft C e n t e r  I Construction of Facilities 

SUPPORTING DATA: 

PROGRAM DIRECTOR FOR THE INSTALLATION: O f f i c e  of M a n n e d  Space F l i g h t .  

PROGRAM DIRECTOR FOR THE PROJECT:  O f f i c e  of M a n n e d  Space F l ight .  

AUTHORIZATION L I N E  ITEM: M a n n e d  Spzcecraft C e n t e r  . 

LOCATION OF PROJECT:  C l e a r  Lake, : I a r r i s  C o u n t y ,  T e x a s .  

COGNIZANT NASA INSTALLATION:  i bmed  Srececraft C e n t e r  

TYPE OF CONSTRUCTION PROJECT: New * 

Iu 
Iu I RTNDING: 

FY 1364 and Prior  Y e a r s  

FY l$5 E s t h a t e  

FY 1966 Estimate 

Tota l  Funding Tiirough FY 1366 

PROJECT COST ESTIMATE: 
U n i t  of 
f len sure 

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

U n i t  
c > s t  - 

--. .-- 
n&A FORM 943 (REV. J U L  64) PREVIOUS EDITIONS A R E  OBSOLETE. 
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N A T I ON A L A E R 0 N A UT I CS AN D SP XC E A @M I Nl S T  R AT ION 

IUSTIFICATIOP( DATA 

~ 

SUP?ORTING DATA:  

EUDGET ESTIMATES 

FY 19 66 

Unit of 
Measure 

Construct ion 

Maintenance Off ice  Building 
Warehouse 
Cent ra l  Heating and Cooling 
U t i l i t i e s  
S i t e  Preparat ion 

Equipment 
w 

Centra l  Reating and Cooling 
Plant  Equipment 

Design 

Fa l lou t  She l t e r  

SF 
SF 
SF 
LS 
LS 

LS 

Quantity 

TOTAL 

Unit 
Cost 
7 

Total  
cos t  

913,800 

91-3 I 800 

- -  

Z?OECT DESCRIPTION: 

This p ro jec t  will provide for the  required supportine; f a c i l i t i e s  %r t h e  planned r ' i s c e l  Year L$(; CL:,;t- - : T i m  
of F a c i l i t i e s  Yrogram. 

)I- FORM 944 (REV. J U L  641 PREVIOUS EDITIONS A R E  OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

Centra l  Heating and Cooling Plant Ektension - This extension w i l l  include expansion oI' t h e  c e n t r a l  heet ing 
and cool ing p l an t  s t ruc ture ,  incorporation of one 60,000 pound/hour s t e m  bo i l e r  and one 2,000 ton  cen t r i fuga l  

BUDGET ESTIMATES 

FY 19 66 

r e f r i g e r a t i o n  un i t ,  including a l l  r e l a t e d  equipment such as cooling towers, operat ing and s a f e t y  c0ntz.c' s and 
piping.  
a d d i t i o n a l  gross  area of approximately 4,100 square feet .  

Warehouse - This f a c i l i t y  will provide f o r  t he  construct ion of 60,876 square f e e t  of .,arehouse sp>-ce. 
bu i ld ing  w i l l  be a single s to ry  high-bay s t ruc tu re  20 f e e t  high, constructed of s t e e l  frame and precas t  con- 
c r e t e  w a l l  panels .  
be suppl ied with heating and air-condi t ioning from a self-contained unit. 
be provided with ce i l i ng  mounted heat ing and v e n t i l a t i n g  un i t s .  

Also, the ex i s t ing  c e n t r a l  mechanical con t ro l  system w i l l  be expanded. This f a c i l i t y  w i l l   pi"^ Tide an  

The 

Included i n  t h e  f a c i l i t y  w i l l  be a 32,000 s q m r e  foo t  humidity-contrclled t r e a  which w i l l  
The reminder  o? t ne  bui ld ing  w i l l  

A PPROPRlATlON NAME OF INSTALLATION 

Manned Spacecraft  Center Construction of F a c i l i t i e s  

7 * Maintenance Office - This f a c i l i t y  w i l l  provide o f f i c e  space f o r  maintenance and operat ions cont rac tor  personnel,  
The bui ld ing  w i l l  be a s ing le  s tory  s t e e l  frame s t r u c t u r e  with dimensions of lo5 f e e t  by 161 f e e t  and an area  of 
16 , 905 square f e e t ,  
area f o r  45 vehic les  w i l l  also be provided. 

Secondary Roads and Parking Areas - These f a c i l i t i e s  w i l l  include 4.5 miles  of secondary road and parking a reas  
for  297 vehic les .  
s i t e  p lan .  . t  t .*7icRup P wbi-h ut11 be 
grave l  surfaced. 

Heating and air-condi t ioning w i l l  be suppl ied by a c e n t r a l  s e l f  contained uni t .  A parking 

The roads t o  be constructed are Avenues A, C and E and F i r s t  S t r e e t ,  as shown on t h e  a t tached  
The roads and parking crcas w i l l .  t.2 cccnctructtd -f asy; i? l t i s  concrete 

PROGRAM OR PROJEC 

Center Support F a c i l i t i e s  

E l e c t r i c a l  SuSstaticm Addition - This addi t ion  provides fc r  t h e  i n s t a l l a t i o n  of two new e l e c t r i c 2 1  ' - r ? e r s  -.zd 
t h e  extensicn of e l e c t r i c a l  ducts  from >-TJenue 9 tc t h e  new sec t ions  being c d k d  t o  t h e  switchgezr ?(:??lex. 

PROJECT JUSTIFICATION: 

Cent ra l  Heating and Cooling Plant Zxter-: l - s  - 3 a l w t i c n  of' the  Cefitral Heating and Ccoling Plelit i x l i c z t e s  
t h a t  i n s u f f i c i e n t  capacity e x i s t s  t c  provide s t e a  cnd chilled :rater t o  the  planned F i s c e l  Year 1956 f a c i l i t i e s .  
Exis t ing  f a c i l i t i e s  authcr ized by the  F i sca l  Ytars is2, I ~ ~ j ,  i $ l t  and l$5 programs included the  i n s t a l l a t i o n  
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JUSTlriC.\T iON DATA 

of f i v e  60,000 pounds per  hour steaxi boi:.ei.s znd seven 2,000 t o n  cent<rifugal r eg r ige ra t ion  compressors and 
c h i l l e r s .  An add i t iona l  60,000 pound per  hour steam b o i l e r  and one add i t iona l  2,000 t o n  cen t r i fuga l  r e f r i -  
g e r a t i o n  u n i t  w i l l  be required t o  acccmodate  the add i t iona l  loads introduced by t h e  FY 66 CofF f a c i l i t i e s .  

Maintenance Office - The F i s c a l  Year 1952 CofF program provided a Support Off ice  Building (No. 419) f o r  hous- 
i n g  t h e  Logis t ics  Division and t h e  Maintenance and Operations Service cont rac tor .  This  f a c i l i t y  was provided 
t o  s a t i s f y  t h e  i n i t i a l  se rv ice  cont rac tors  housing requirement. It was planned t h a t  add i t iona l  f a c i l i t i e s  
would be provided as t h e  MSC construct ion program progressed and,the serv ice  cont rac tors '  personnel s t a f f i n g  
neared i t s  peak. The Logis t ics  Divis ion has now increased t o  80 personnel and occupies t h e  Buidling No. 419 
i n  i t s  e n t i r e t y .  The Maintenance and Operations Contractor,  who now has an o f f i c e  staff of 35, i s  present ly  
housed i n  temporary quar te rs  (por tab le  "uuildings >. 
space,  w i l l  increase  t o  90 (10 NASA and 90 con t rac to r )  by June 1967. 
Lake f ac i l i t i e s  w i l l  be a continuing requirement, it i s  i n  t h e  bes t  i n t e r e s t s  of t h e  Government t o  provide 
permanent f a c i l i t i e s  f o r  t h i s  a c t i v i t y .  
c i e n t .  

The h i n t e n a n c e  and G-perations s taff ,  which requires  o f f i c e  
Therefore, s ince  maintenance of t h e  Clear 

The use of trailers f o r  90 personnel i s  both uneconomical and inef f i -  

BUDGET ESTIMATES 

FY 1966 

Warehouse - FY 62  and FY 65 CofF programs provided a combined t o t a l  of 52,098 square f e e t  of warehouse space 
a t  t h e  Clear Lake s i t e .  
t h e  engineer ing and adminis t ra t ive a c t i v i t i e s  of t h e  Manned Spacecraft  Center. The FY 66 CofF f a c i l i t y  w i l l  
provide an add i t iona l  60,876 square f e e t  required t o  supplement ex i s t ing  space. 
i s  required f o r  s torage of d e l i c a t e l y  precis ioned mission-oriented spares  t o  assure proper maintenance and 
dependabi l i ty .  By June lS7, approximately 70,000 indiv idua l  l i n e  items w i l l  be handled i n  support of t h e  
MSC t e s t i n g  program. 
balance of warehouse space i s  required f o r  s torage  of items such as f u r n i t u r e  and suppl ies .  

This space is not adequate f o r  receiving, s to r ing  and i ssu ing  suppl ies  required by 

The humidity cont ro l led  area 

These 70,000 items w i l l  r equ i r e  approximately *,COG square f e e t  of s torage =Fez. me 

Roads and Parking - This i tem represents  iiie secciibry rczfi netr:rnrk rqu i r ed  t o  provide b e t t e r  a c c e s s i b i l i t y  
t o  t h e  FY 66 f a c i l i t i e s ,  as  wel l  as b e t t e r  ingress  and egress  t o  and from t h e  Clear l a k e  s i t e ,  i n  accordance 
v l t2  t k  z;;;.z-:~< Y!E?pa S p r P C r a Y t  Center Master Plan. A grave l  surfaced Avenue A i s  needed t o  permit sur- 
v e i l l a n c e  and t h e  unpopulated por t ion  of the s i te .  
t h e  FY 65 CofF program must be expanded by 297 i n  order t o  accommodate t h e  7,200 NASA and Contractor personnel, 
and t h e  more than  200 v i s i t o r s  pe r  day pro jec t id tobe  on - s i t e  by June 1967. 

The present  3,245 parking spaces maae avttiiablc L L G u $ i  

Eased on an on-s i te  requirement of 

N U A  FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 
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FY 1966 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
I APPROPRIATION HAME OF INSTALLATION P R O G R A M  OR PROJECT 

I Construction of Facilities I Center Support FacLLities Manned Spacecraft Center ~~ 

SUPPORTlt’3 DATA:  

7,400 personnel and visitors, and by using a ratio of one space for every two people, the parking facilities 
must be increased by a minimum of 297 spaces. 

Electrical Substation Addition - Electrical feeders now serving the central building complex are operating at 
maximum capacity. 
of Calendar Year 1966 to accommodate construction of Building 17 in this Construction of Facilities i’rogram. 

Therefore, an addition to the electrical substation must be completed by the secctL!d quarter 

ESTIMATED FUTURE YEAR FUNDING: None 

3 
I 
J\ 
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JUSTIFICATION DATA FY 19 66 

AUTHORIZATION LINE I T E M :  

LOCATION OF PROJECT: 

COGNIZANT NASA INSTALLATION: 

Manned Spacecraft  Center 

Clear Lake, Harr i s  County, Texas 

Manned SpaceLLait i e n t c i  

NAME OF INSTALLATION 

TYPE OF CONSTRUCTION PROJECT: 

FUNDING: 

Lcat ions t o  the APPROPRIATION PROGRAM OR PROJECT 1 

A 1  t e  ra  t i on  

FY 1964 and P r i o r  Years 

FY 1965 Estimate 

FY 1966 Estimate 

Total  Funding Through FY 1966 

PROJECT COST ESTIMATE: 

$30,372,000 - 

8,938,000. 

3 , 11 5,900 

$42,425,900 

Unit of 
Measure 

Land Acquisit ion --- 
Construction 

Bu i 1 d ing SF 
S i t e  Preparat ion - LS 
Addition&& . a i r  condi t ion ing  - LS 

. 

Quant i ty  

6,075 

Unit 
cos t  - 

28.64 
3,900 --- 

Total 
cos t  
I__ 

$ 317,900 

17 4,000 
3 , 900 

140,000 

N m  FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

LEnvironmental Testing Laboratory 

BUDGET ESTIMATES 

FY 19 66 

--- Design 

Fallout 'She& --- 

Quantity 

, --- 

unit Total t 

cost cost f - 
I 

$2 , 798,000 

350 , 000 350,000 
2,448,000 2,448 , 000 

TOTAL $3,115,900 

m i s  project will provide an increase in the test data acquisition and simulation capability and r 6 liability 
of the two \'dcuum chambers in the Environmental Testing Laboratory, Building NO. 32. A hard line data link 
system will 1)e constructed from the Environmental Testing Laboratory to the IMCC, the Central Data Facility, 
and the Vibtdtion and Acoustic Test Facility. 
ing facility f o r  computer programming the temperature intensities and positions of the solar simulation 
systems and rhk lunar plane. 
the pump Equipment Wing will be increased by approximately 2,790 square feet and the Refrigeration Equipment 
will be incieased by approximately 3,285 square feet. 
- . . J - L  W A L L ,  C 1 I u A L ' L L A U  - 1 - . - : - 1 ~ m  panel siding. 

A closed loop orbital simulator will be installed in the exist- 

Also, to accomcdate iqrovemects to the vacuum pumping system, the area of 

These additions will be standard steel frame structures 
The combined area of the additions will be approximately 6,075 square feet. 

Other modiff[ ations to the Environmental Testing Laboratory will i nc lude  the  addition of a gas leak detection 
system, a 4[1,000 foothold mode, a h o t  gaseous nirrugeri L ~ L ; L L U ; ~ L ; V L L  S J ~ L C , ~ ,  ~X~GE. ;$CT.  

tioning and &he cooling water system, and an increase in the number of chamber penetrations. 
ZF.2 ;5r c!XK!% 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
~ 

PROJECT JUSTIFICATION: 

It i s  required t h a t  data  l i nks  be added between the Environmental Testing Laboratory and the IMCC. 
w i l l  enable a complete mission simulation cont ro l led  by the f l i g h t  c o n t r o l l e r s  located i n  the IMCC. 
time da ta  reduction f o r  t he  simulated missions is required t o  enable on-the-spot decis ions t o  be made 
during the simulated f l i g h t .  The data  l i n k  between the Environmental Testing Laboratory and the Central  
Data F a c i l i t y  w i l l  provide f o r  r e a l  t i m e  data  reduction. The Environmental Testing Laboratory has  the 
only set  of Automatic Checkout Equipment (ACE) a t  MSC. TO f u l l y  u t i l i z e  the ACE, i t  is proposed t o  l i n k  
it with t h e  Vibration and Acoustic Test Laboratory so t h a t  the tests being conducted i n  t h a t  f a c i l i t y  can 
be programmed with the ACE equipment. 

This 
Real 

BUDGET ESTIMATES 

FY 19 66 

'm 
w the  sun a r e  variables.  The proposed c lose  loop o r b i t a l  simulator w i l l  enable the i n t e n s i t y  of the s o l a r  

During a simulated mission, the i n t e n s i t y  of the sun and the  o r i e n t a t i o n  of t he  spacecraf t  with respec t  t o  

s imulators  t o  be varied and the lunar plane t o  be automatical ly  cont ro l led  t o  achieve the required v a r i a -  
t i o n s  s imulat ing the sun and spacecraf t  o r i en ta t ion .  
manual procedure w i l l  be required which w i l l  degrade the tes t  r e su l t s .  

p. 

I f  t h i s  i s  no t  provided, a very tedious and uncer ta in  

N A Y E  OF INSTALLATION APPROPRIATION 

Manned Spacecraft  Center Construct ion of F a c i l i t i e s  

Additional vacuum pumping i s  required t o  decrease the vacuum pumpdown i n  the chamber from 12 hours t o  4 hours. 
This is  required because it i s  no t  possible  a t  t h i s  t i m e  t o  have an astronaut  e n t e r  the chamber j u s t  p r i o r  t o  
conunencement of the t es t  due t o  lack of proper space s u i t  systems. For t h i s  reason, the ast ronaut  must be 
confined i n  the spacecraf t  from the s t a r t  of vacuum pumping. A four-hour confinement i n  the spacecraf t  i s  
considered t o  
t o  a s t r o n a u t  fatigue.  

A s  p r e s e n t l y  designed, the vacuum pump down cycle  i s  computer programmed and the instrumentation i s  such 
t h a t  t he  chamber simulates a f l i g h t  from atmospheric pressure to  space vacuum without a stop. It i s  now 
determined t h a t  t o  provide €or the s a f e t y  of the as t ronauts ,  the chamber vacuum pumping should be programmed 
t o  hold f o r  a period of t i m e  a t  the 40,000 f o o t  l eve l .  This w i l l  enable the i n t e g r i t y  of the chamber, 
equipments, and a l l  instrumentation t o  be checked p r i o r  t o  proceeding t o  the hard vacuum (10-6 d g )  region. 

tolerable but a 12-hour confinement p r i o r  t o  the a c t u a l  t e s t  w i l l  degrade t e s t  r e s u l t s  due 

PROGRAM OR PROJECT Modifications t o  the 
Envi ronmen t a  1 Testing Lab0 r a  t o  ry 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
- 

I n  the iarge vacuum chainbers, one or' r'ne major prublexus enCwuxiiered is t h d t  of t'diiiiiili leaks.  The miiual 
detec t ion  of these leaksi,.uh?ch IS required at t h i s  tiae, will be t h e  censtnning and w i l l  present a g r e a t  
p o t e n t i a l  delay t o  the e f f i c i e n t  u t i l i z a t i o n  of the chambers. 
an automatic system, and i t  i s  proposed t h a t  t h i s  automatic leak de tec t ion  equipment be provided. 

It  is  possible  t o  detect  these leaks by 

BUDGET ESTIMATES 

FY 19 66 

Other modifications t o  the chambers are required t o  provide f o r  g r e a t e r  s a f e t y  of the astronauts  during 
manned operations and f o r  improving the operating e f f i c i e n c y  ?f the  chambers. 

NAUE OF INSTALLATION APPROPRIATION 

ESTIMATED FUTURE YEAR FUNDING: None 

PROGRAM OR PROJECT Modifications t o  t h e  
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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1966 ESTIMATES 

MODIFICATIONS TO THE EVIRONMENTAL * TESTING LABORATORY 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION BUDGET ESTIMATES 

FY 1966 - 
JUSTIFICATION DATA 

NAME OF INSTALLATION APPROPRIATION PROGRAM OR PROJECT Spacecraft 
Manned Spacecraft Center Construct ion of Fac i l i t i es  Instrumentation Evalmtion Faci l i ty  
C..-Mcs-.YI1. nav.1. 
-1. . w.. . ...- -.. .-.. 

PROCRAM DIRECTOR FOR THE INSTALLATION: Office of Manned Space Flight 

PROGRAM DIRECTOR FOR THE PROJECT: Office of Manned Space Flight 

AUTHORIZATION LINE ITEM: 

LOCATION OF PROJECT: Clear Lake, Harris County, Texas - 

Manned Spacecraf’t Center. 

COGNIZANT NASA INSTALLATION: Manned Spacecraft Center. 

TYPE OF CONSTRUCTION PROSECT: New . 
FUNDING: 

FY 1964 and Prior Years $ 37,500 ’ 

F Y  1566 Es t ima te  2,611,500 

Total Funding Through FY 1966 $2,745,500 

PROJECT COST ESTIMATE: 

Land Acquisition 

Unit of 
Measure 

-- 
Quantity 

-- 

unit 
cost - 

-- 

Total 
cost - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

wlilding 
S i t e  Preparation 
Ut i l i t i e s  

BUDGET ESTIMATES 

FY 19 66 

Equipment 

NAUE OF INSTALLATION 

Design * 

A PPROPR IAT lO N PROGRAM O R  PROJECT Spacecraft 

I 
h, 
0 

Manned Spacecraft Center Construction of Fac i l i t i es  

SF 
Ls 
Ls 

Instrumentation Eveluation Faci l i ty  

Ls 

31.48 1 , 683, ~ ' S O  

58 J goo 58,900 

825 , ooo 825, ooo 

44,600 44,600 

TOTAL $2,611,500 

PROJECT DESCRIETIOIV: 

This f a c i l i t y  w i l l  be a two-story integrated office-laboratory building i n  which the design, development, 
testing, and evaluation of electronic and optical  instrumentation components and instrumentation systems i n  
support of the  ApoUo mission w i l l  be accamplished. 
approximately 200 people consisting of approximately 80 NASA and 120 contractor personnel. 
be of standard s€eel frame construction with precast concrete panels. 
of approximately 133 by 161 feet and second-floor dimensions of approximately 143 by 171 feet; a connecting 
wing with dimensions of approximately 28 by 58 feet and a 3O-foot high-bay laboratory with dimensions of 
approximately 52 by 115 feet ,  with a gross area of approximately 53,470 square feet .  
and Cooling Plant w i l l  supply chil led and hot water for  the air conditioning and heating system of the 
fac i l i ty .  

It w i l l  provide office-laboratory area for  a s ta f f  of 

It w i l l  have f i r s t - f loor  dimensions 
The building w i l l  

The Central Heating 

Also included are  parking f a c i l i t i e s  t o  accommodate 104 vehicles. 

Development and validation tes t ing w i l l  be conducted on spacecraft tracking transponders, optical  displays, 
spacecraft photographic and video processing equipment, micraniniaturized electronic components, optical  

_. 
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NATIONAL AERONAUTICS AND SPACE ADHINISTRATION 

BUDGET ESTIMATES 

JUSTIFICATION DATA FY 1966 

1 ConsA-ruction of j.Tzcilit-ies 
NAME OF INSTALLATION A r Fii 0 P K ikT iG h I 9 h S i i i A M  GZ FRCJECT Spacecraft  1 Znstxmentat  ion Evaluation F a c i l i t y  - _  _ _ _ _ _ ~ _ ~  ~ 

xnlpfieci Spacecraft  Center 

and millimeter waireler&'ri coziiunica-ttlons equipmerit, a6T:anced data system cmponents, v ib rz t ion  and a c o u s t i c  
measui ement instrumentation, and extra-vehicular  instrumentat ion equipment. The labora tory  space wi i 1 include 
speci21 provis ions such as a thermally cont ro l led  t e s t  e r e a  f o r  work with in f r a red  and o p t i c a l  i n s t r . a e n t a t i o n  
systems, u l t ra -c lean  area f o r  assembly and t e s t i n g  p rec i s ion  instrumentation, and shielded areas for  , .rk with 
radio-frequency components. 

SUPf'ORTIHG DATA: 

PROJECT JUSTIFICATION : 

This f a c i l i t y  i s  required t o  support t h e  Apollo program i n  t h e  development, fabr ica t ion ,  and eva lua t ion  of 
spacecraf t  e l ec t ron ic  and o p t i c a l  instrumentation components and systems. The North American Aviat ion Corp- 
o ra t ion  and Grumman Ai rc ra f t  Engineering Corporation are the prime cont rac tors  present ly  performing these 
t a s k s  f o r  t h e  major por t ions  of t h e  Apollo program. The Manned Spacecraft  Center manages t h e s e  con t r ac t s  and 
a l s o  p a r t i c i p a t e s  i n  independent t es t  and evaluat ion of t h e  components and systems being suppl ied by t h e  con- 
t r a c t o r s  t o  assure  conformance with spec i f ica t ions ,  and compat ib i l i ty  w i th  other  spacecraf t  components and 
systems. 

The proposed f a c i l i t y  i s  required t o  provide t h e  o f f i c e  and labora tory  space f o r  t h e  personnel respons ib le  
fo r  t h e  design, development, in tegra t ion ,  test ,  and eva lua t ion  of such instrumentation systems as sensors,  
signal conditioning, t r ansmi t t e r s ,  and t racking  beacons which are supplied t o  the cont rac tors  f o r  the early 
R&D Cammand/Service Module and Lunar Excursion Module flights. The Center is  a l s o  responsible  f o r  hardware 
and systems f o r  t h e  later opera t iona l  f l i g h t s  inc luding  the extra-vehicular  as t ronaut  suit communication 
systems, t h e  spacecraf t  - te levis ion systems, and t h e  spacecraf t  camera systems. 

An e x i s t i n g  building (#l5) is  being used f o r  t h e  accomplishment of t h e  work related t o  the e a r l y  R&D flights. 
However, t h e  space i s  overcrowded s ince  it w a s  designed t o  accammodate 164 personnel i n s t ead  of t h e  32'7 w h i c h  
i s  i t s  present  occupancy. I n  addi t ion  t o  the above requirements, it i s  necessary that a l l  t h e  instruments i n  
use a t  t h e  Manned Spacecraft  Center be ca l ibra ted .  
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NATIONAL AERONAUTICS AND SPACE ACMINISTRATICN 

JUSTIFICATION DATA 

PROGRAM OFFICE FOR TEfE INSTALLATION: 

PROGRAM OFFICE FOR THE PROJEW? Office of Manned Space Flight 

Office of Manned Space Plight . 

BUDGET ESTIMATES 

FY 1966 

AUTHORIZATION LINE ITEM: 

LOCATION OF PROJECT: Clear Lake, Harris County, Texas . 
Manned Spacecraft Center. 

NAME OF INSTALLATION APPROPRIATION 

I 

PROGRAM OR PROJECT 

. 
COGNIZANT NASA INSTALLATION: Manned Spacecraft Center a 

Manned Spacecraft Center 

c 

Construction of Facilities , Anechoic Chamber Test FacilityAddition 

TYPE OF CONSTRUCTION PROJECT: Addition ' 

I FUNDING: h) 

h) c. 
Fp 1964 and Prior Years $3,592,600 

FY 1965 Estimate 41,000 / 

Fy 1966 Estimate 742.200 

I Total Funding Through .FX 1966 >$4.375.8% . _-- 
1 - 

PROJECT COST ESTIMTE: ' 

Unit of 
Measure 

Land Acquisition - 
Cons t action 

Bu-&ld&~, . .ir q. - *-_ SF * 

- 

19,385 

unit 
Cost - 

9607 . 200 

31.32 607,200 



YAT'ONAL AERONAUTICS ANC ' " A C E  A5hkiNISTRATt04 

JUSTIKATION DATA 
____ ________ _ _  - _-- 

E quipmen t 

Design 

Faiiuut S i i e W  

RlJDQET ESTIMATES 

, FY 1966 

LS $135,000 

TOTAL $742,200 

PROJECT DESCRIPTION : 

This p ro jec t  provides f o r  a two-story integrated of f ice- labora tory  extension t o  the Anechoic Chamber Test 
F a c i l i t y  (Building No. 1 4 ) .  The s t ruc tu re  w i l l  be standard steel  frame with precast  concrete  w a l l  panels .  

h, It w i l l  have f i r s t  f loo r  dimensions of approximately 28 f e e t  by 161 f e e t  and second f loo r  dimensions of 
A approximately 87 f e e t  by 1 7 1  f e e t .  The t o t a l  g ross  a rea  w i l l  be approximately 19,385 square f e e t .  A l l  
UI u t i l i t i e s  w i l l  be extended from the  ex i s t ing  s t ruc tu re .  

PROJECT JUSTIFICATION : 

This extension i s  required t o  provide the necessary o f f i c e  and laboratory space f o r  addi t iona l  NASA and 
cont rac tor  personnel employed i n  the development and eva lua t ion  of cont rac tor  manufactured items r e l a t i v e  
t o  manned spacecraf t  antennas RY and micrnwasre e c p F ? m e c t  scc! mate r i a l s ,  e?ect romagnet ic  arid rad io  f r equency  
in t e r f e rence ,  d i e l e c t r i c  and radome mater ia l s ,  and advanced o p t i c a l  communications systems ( including 
op t i ca l  radar  being developed by  M I T  fclr pnssible  use i n  the Apzllc Spacecraf t ) .  The t a sks  i.ncl.uk 
conducting radio frequency in te r fe rence  t e s t s  i n  which a l l  equipment i n  the Apollo Svacecraft  a r e  turned 
s n  and the r e s u l t s  of  in te r fe rence  OIL eaci: s:,~stcm observed a n d  c i ; r r e c t ~ d .  Also ,  t h e  s p a ~ e ~ r s f t  antcnrias 
n u s t  be evaluated as s ingle  u n i t s  as well  as an in tegra ted  s y s t e m  t o  deternine antenna paccerns,  antenna 
" .--- .. o--, -...- y-u-.uIL.b w - v L  L a L L U  auu p ~ v p a g d L i u u  ~ i i a ~ a c ~ e r i s ~ i c s .  ine spacecrarL communi- 
ca t ion  systems and components including telemetry t r ansmi t t e r s ,  multiplexes command rece ivers ,  C-Band 

_. *"tnnn" . . - l tn , , . .  -..a - + - - A : - -  - - - - - -  - - - - _ I  ~ ~ 1 

http://i.ncl.uk


- 
NATIONAL AERONAUTICS A N D  SPACE ADMIHISTRATION 

JUSPIFICATIOM DATA 
- 

Manned Spacecraft Center \Construction of Facilities \Anechoic Chaqber Test Facility Addition 
SUPPORTING DATA: 

BUDGETEST rEs 

FY 1966 

beacons, power dividers, phase shifters, and recovery beacons will all be evaluated from very high 
frequencies rhrough microwave frequencies under full scale "free-space" simulation. 
must be periarmed under the most realistic conditions possible to assure proper operation. 

The existing Anechoic Chamber Building was originally included as part of the Fiscal Year 1964 CofF 
Launch Enviromeat and Antenna Test Facility project which also provided for a vibration laboratory 
and an acoustic '.z:\,ratory. Subsequent to the Ti 64 budget submission and following an engineering 
study, the &?echoic chmber was separated from rhe balance of the building since it was concluded that 
the three operations were not functionally compatible and, theqefore, could not be housed in one building. 
Therefore, t w o  facilities were constructed: 
Anechoic Chamber Building. This resulted in the deletion of the laboratory space allocation for the 
Anechoic Chamber Facility since it was necessary that certain common areas such as spacecraft assembly, 
rest rooms and mechanical rooms be constructed in each building. The present facility will accommodate 
80 personnel. 
systems can be evaluated prior to and after testing under full scale free-space simulated conditions. 

however, by December 1966 when practically complete Command Module and Lunar Excursion Module will be ready 
for test and evaluation, the present facility will be inadequate. 

to 120 personnel (45 NASA and 75 contractor). 

This testing must be conducted at the Manned Spacecraft Center since the Anechoic Chamber l o  the anly 
facility of ita type in the United States designed for housing and testing the Apollo spacecraft. 

ESTWEDFUTUREYEARPUNDING: Hme 

All these tasks 

the Vibration and Acoustic Laboratory Facility and the 

This includes office space for 40; however, no laboratory space is provided where individual _- 
On 

h) I an interim basis the shop and assembly area provided in the original facility will be used for this function; '- 
QI 

Also, by that the, because of the more 
1 complex testing of the integrated spacecraft systems, the manpower requirement will be increased from 80 



MANNED 5 PACECRAFT CENTER 

FlSCAl  YEAR 1966 ESTIMATES - 

ANECHOIC CHAMBER TEST FACILITY ADDITION 
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N A T  ION A L A ERON A UT I CS AN D S P A C  E A DMI N I S T  R A T  ION 

INSTALLATION MISSION 

The Marshall Space F l igh t  Center (WFC) has a s  i t s  primary 

CONSTRUCTION OF FACILITIES 

F Y  1964 F Y  19 65 F Y  19 66 PERSONNEL STRENGTH 

7,334 7,220 7.195 N A S A  PERSONNEL(EndofYear) 

CONTRACTOR & OTHER PERSONNEL 5.454 5.706 5,808 
TOTAL ALLPERSONNEL 12.788 , 12.926 13.003 

FISCAL YEAR 19 66 BUDGET ESTIMATES 

mission the  development of launch veh ic l e s ,  engines and 
vehic le  systems f o r  manned space f l i g h t  programs. The 
Center also performs advanced s tud ie s  and research i n  the 
general f i e l d  of as t ronaut ics .  

PROJECT LINE ITEM 

Test Engineering Building Extension 
Extension t o  High Pressure Gas Systems 
Primary U t i l i t y  Extensions 
Additions t o  Materials Laboratory 
Non- De s t ruc t i v e  Testing Laboratory 
Space Vehicle Research Laboratory 
LQX Storage F a c i l i t i e s  for F-1 Stand 
Engineering and Laboratory Building 

PROJECT 
SPONSOR 

__._ 

MSF 
MSF 
MSF 
MSF 
HSF 
MSF 
MSF 
MSF 

F Y  1964 ANC 

PRIOR YEARS 

1,418.3 
47.0 

12.0 
20.0 
15.0 
25.0 
10.0 

- 

FUNDIN 

F Y  19 65 
(Estimated) 

34.0 
85.0 
29.0 
60.0 
39.0 
66.0 
42.0 
81.1 

TOTAL FOR PROJECTS IN FY 19 66 ESTIMATE 
Lis: FEZ& ! O Z  DEC 63 

FY 1966 

616.0 
1,415.0 

534.0 
1,107 .O 

708.0 
1,285.0 

755.0 
1,945.1 

(Estimated) 

-, 

FUTURE YEAR! 
(Estimated 

TOTAL 
ALL YEARS 
(Eatimatcd) 

2,068.3 
1,547.0 

563.0 
1,179.0 

767.0 
1,366.0 

822.0 
2,036.2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

AUTHORIZATION LINE ITEM: 

LOCATION OF PROJECT: 

COGNIZANT NASA INSTAUATION: 

Marshall space Flight Center. 

Huntsville, Madison County, A l a b a m a  . 

Marshall Space Flight Center . 

BUDGET ESTIMATES 

FY 1966 

TYPE OF CONSTRUCTION PROJECT: Extension ' 

NAME OF INSTALLATION APPROPRIATION 

Marshall Space Flight Center Construction of Fac i l i t i e s  

W 

h, 
8 FUNDING: 

PROGRAM OR PROJECT 

T e s t  Engineering Building Extension 

FY 1364 and Prior Years $1,418 , 329 

FY 1965 Estimate 34,000 

FY 1966 Es t ima te  616 , 000 

Total Funding through FY 1566 $2,068,329 

PROJECT COST ESTIMATE: 

Land Acquisition 

Construction 

Unit of 
Measure 

-- 

Quantity 

-- 
-- 

! 

Total 
cost - 

-- 

NAJA FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
- 

Building 
Site Developent 
U t i l i t i e s  & Paving 

BUDGET ESTIMATES 

FY 1966 

Equipment 

NAME OF INSTALLATION I APPROPRIATION 

w Design 
I 
w 

pal lout  She- 

PROGRAM OR PROJECT 

Unit  
Quantity Cost 

19,500 26.00 
15,000 

--- 70,000 . 
--- 24,000 

mpAL 

Total 
cost  

507,000. 
15,000. 
70, OOo 9 

24, 000. 

24,000. 

--- 
--- 

$6l6,OOO. 

PROJECT D E S c K I a r u n :  

This project provides for  0-19,500 square foot extension t o  the existing Test m i n e e r i n g  Buildhg 4666. The 
building w i l l  be IA two-story, relnforced concrete structure, 40 f e e t  wide by 225 f ee t  i n  length, connected t0 
the existing building by a two-story corridor. It will  be equipped with movable type parti t ions,  fluorescent 
lighting, composition t i l e  floor, and the necessary heating and cooling systems. 
space for  approximately I25 people. 

PEKEx!T RRTTFTFd-rPTrn: 

Personnel of the  Marshall Space FUght Center Test Division require administrative and engineerlag .pace within 
the remotely ai*- a %st Division Area. Currently, two administrative type buildings are  available Kith a t o t a l  
net available L-ar area of 3Tt500 square i e e t ,  These lmikllnge are ILOY howing, at 95 sqmre reef pcr perem, 
a total &Ut2 T a t  Division empfoyees. 

NASA FORY 944 (REV. JUL 641 p~E-bo-bs EDITIONS ARC OBSOLETE. 

The building will provide 

However, the Division ccrnplernent is 672 peoFle; consequent@, 230 poble 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

must be housed within 36 t r a i l e r s  with a t o t a l  of 20,000 square f ee t , o r  87 square f e e t  per person. 

The t r a i l e r s  a r e  deemed t o  be a t o t a l l y  i n e f f e c t i v e  and i n e f f i c i e n t  method f o r  housing adminis t ra t ive  type 
employees. 
during the numerous s t a t i c  t e s t  f i r i n g s  of t h e  F-1 engine and S - 1  vehicles .  
S-1C S t a t i c  Test  Stand w i l l  r equi re  re loca t ion  of t h e  t r a i l e r s  away from t h e  Test Division center of opera t ions .  
Thus, ope ra t iona l  effect iveness  and e f f i c i ency  w i l l  be downgraded even f u r t h e r .  

Within t h e  Tes t  Division Area, t r a i l e r s  a r e  even more unsa t i s f ac to ry  s i n c e  evacuation is necessary 
I n  addi t ion,  a c t i v a t i o n  01 t h e  

BUDGET ESTIMATES 

FY 1 6  

Acquisi t ion of a 19,500 square foot  addi t ion  t o  the Test Engineering Building w i l l  provide space f o r  a hard-core 
oi' Test  Division employees i n  quarters which w i l l  permit support of the  Apollo Program with maximum e f fec t iveness .  

Since a genera l  administrative space def ic iency e x i s t s  a t  t h e  Marshall  Space F l i g h t  Center (see a t tached  shee t ) ,  
space i s  not  ava i lab le  within the Marshall Space F l i g h t  Center t o  house Test  Divis ion personnel. 

ESTDIATED FUTURE YEAR FUNDING: None 

w 
P 
, 

NAME OF INSTALLATION APPROPRIATION 

Marshall  SDace F l igh t  Center Construction of F a c i l i t i e s  

NASA FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 

PROGRAM OR PROJECT 

Test EnEineering Building Ektension 
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PROGRAM OFFICE FOR TIIE INSTALLATION: Office of Manned Space Flight 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

AUTHORIZATION LINE ITEM: Marshall Space Flight Center . 

LOCATION OF PROJECT: Huntsville, Madison County, Alabama. 

COGNIZANT NASA INSTALLATION: Marshall Space Flight Center - 
TYPE OF CCRJSTRUCTION PROJECT: Extensions 

LJ 

v 
I FUNDING: 

FY 1964 and Prior  Years 

FY 1965 Estimate 

FY 1966 Estimate 

Total Funding Th-rough FY 1966 

PROJECT COST ESTIMATE: 

Land Acauis i tion 

$ 47,000 

1,415,000 

$1,547,000 

Unit of 
Me a sure Quantity 

--- 

85,000 

Unit 
cost - 
--- 

Total 
c o s t  - 

..-- . 
FORM 914 (REV. JUL 64 PREVIOUS EDITLOWS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE A C h  i A T I O N  

JUSTIFICATION DATA 

BUDGET ESTIMATES 

FY 19 66 

SUPPORTING DATA: 

n A n E  OF INSTALLATION APPROPRIATION 

Marshall Space F l ight  Center Cons t ruc t i  on of Fa c i 1 i t i  e s 

Unit of 
Measure Quantity 

PROGRAMOR Extension t o  High 

Unit 
cos t  - 

Total 
Cost- - 

Cons t r u c  t ion $ 526,000 

Building 
S i t e  Development and 
U t i l i t i e s  

SF 

LS 

6,500 25.00 

--- 
162,500 

363,500 

Equipment 889,000 

w Compressors, piping & valves  LS 
t Storage Vessels LS 
00 

604,000 
285,000 

TOTAL $1,415,000 

PROJECT DESCRIPTICN: 

This p ro jec t  w i l l  provide for an extension to  the MSFC cen t r a l i zed  High Pressure Gas Systems F a c i l i t y  
i n  the Test Laboratory Area t o  expand the a i r  system and t o  add helium capac i ty  by r e loca t ing  and 
upgrading an ex i s t ing  helium system. The work w i l l  include addi t ions  t o  the a i r  compressor bui lding;  
expansion of the a i r  compressor and s torage f a c i l i t i e s ;  the addi t ion  of helium t r a n s f e r ,  compressor, 
pu r i f i ca t ion ,  s torage,  and d i s t r i b u t i o n  f a c i l i t i e s ,  and extension of required u t i l i t i e s ,  s e rv i ces ,  and 
s i t e  development . 

N- FORM 944 (REV. JUL 641 P R f V l O - k  EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

Additions to the high pressure helium facilities include: (a) the addition of four 20 ft. bays to the 
west end of the air compressor building; (b) the installation of two existing 5,000 psig helium compressors 
which will be relocated from the remote Helium Compressor Station to the air compressor building, a new 
low temperature type helium purification system, valves, piping and central control system; (c) two 500 psig, 
6,000 cu. ft. helium receivers for rail car shipments and one 5,000 psig 1,250 cue ft; !ielim bottle for high 
pressure storage; (d )  extension of approxbately 800 ft. to the existing rail siding with a rail car unloading 
station and a high pressure trailer loading station and parking area for ten trailers; (e) approximately 2,300 
ft. of 3" underground line from the storage bottle to the existing Test Area distribution line, 2,400 ft. of 

bution line to the Saturn I Dynamic Test Facility. 
I 
w 1%" underground line from the storage bottle to the GSE Area and 750 ft. of 1%'' line from the Test Area distri- 
\o 

BUDGET ESTIMATES 

FY 1966 

The project will also include the addition of approximately 500 s q .  ft. of support area to the existing 
building, extension and expansion of electrical power and water systems in the area,paving, drainage and 
related site work. 

PROJECT JUSTIFICATION: 

This project is required in support of the Saturn V program, to provide additional capacity for 3,500 psig 
air and to improve system efficiency for the 5,000 psig helium system. By early Calendar Year 1967, four 
major new facilities (S-1C Static Test Stand, F-1 Engine Test Stand, Saturn V Dynamic Test Stand, and the 
Second Dual Components Test Stand) will be approaching full operation and will overtax existing system for 
supplying high pressure air and helium to the Test Area. 

The present air compressor capacity at MSFC is only 2,200 SCFM. 
installed to double this amount. 
mated demand by ' 0 6 7  of 50,000,000 SCF per month. 
capacity to satl sfy c~~rrent l>?  esti-atcd Eiitsie dciiiands aiid pem.it eqtiipnent atiiit-downs Lor proper preventive 
ma i n t enanre. 

In FY 65 additional compressors are being 
An 1,100 SCFM addition is required through this project to meet the esti- 

This expansion of the compressed air system will provide 

NASA FORM 944 (REV. JUL 641 PREVIOUS EDITIONS A R E  OBSOLETE. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

BUDGET ESTIkiATES 

FY 19 66 
APPROPRIATION NAME OF INSTALLATION 

Marshall Space F l igh t  Center Construction of F a c i l i t i e s  
SUPPORTING DATA: 

P R O G R A M  OR PROJECT Extension t o  High 
Pressure Gas Systems 

Present  usage of gaseous helium a t  MSFC averages approximately 220,000 SCF per  month, a l l  of which i s  
supplied t o  users  i n  the t e s t  area by tube t r a i l e r s .  The Helium Compressor S ta t ion  i s  loca ted  outs ide  
the t e s t  a r ea ,  approxhkaly . - two miles from the p r inc ipa l  area of helium usage. Fur ther ,  the s ta t i -on 
i s  supplied by "K" b o t t l e s  (capaci ty  approximately 230 SCF) requir ing considerable manual handling. 
Present  usage, therefore ,  requires  the i n e f f i c i e n t  manual handling of near ly  1,000 such b o t t l e s  per  
month . 
By ea r ly  1967, the operat ional  da te  of the proposed f a c i l i t i e s ,  i t  i s  estimated t h a t  helium usage w i l l  
have increased t o  approximately 2,500,000 SCF per  month. 
f a c i l i t i e s  using l i qu id  hydrogen, where o ther  i n e r t  gases cannot be used because res idua l  q u a n t i t i e s  w i l l  
s o l i d i f y  i n  the system. 
s t a t i o n ,  there  w i l l  be a continuing requirement f o r  f u l l  u t i l i z a t i o n  of ex i s t ing  compressors. I n  order  
t o  make the most e f f i c i e n t  use of these compressors, which w i l l  represent  approximately 30% of the cen te r  
capac i ty  f o r  high pressure helium, it i s  necessary t h a t  they be relocated t o  the t e s t  a rea  and incorporated 
i n t o  the ex i s t ing  helium d i s t r i b u t i o n  system. Relocation of ex i s t ing  equipment t o  the High Pressure Gas 
F a c i l i t y  i n  the t e s t  a rea ,  including the provision f o r  r a i l  de l ivery  of helium, w i l l  r e s u l t  i n  a savings 
i n  man-hours f o r  manning the equipment and a reduct ion i n  the c o s t  of helium because of r a i l  del ivery.  
The pu r i f i ca t ion  system w i l l  upgrade the  system by insuring t h a t  contamination i s  removed from the helium. 
Removal i s  necessary s incewntaminates  tend to  s o l i d i f y  a t  cryogenic temperatures and some are combustible 
on contac t .  
helium; therefore ,  pu r i f i ca t ion  i s  mandatory f o r  s a f e t y  t o  both equipment and personnel. 

Thii increase i s  a t t r i b u t a b l e  pr imar i ly  t o  new 

Even though much of the increase w i l l  be used by the west a rea  compressor 

Liquid hydrogen i s  pumped by helium gas pressure,  and l i q u i d  oxygen i s  pressurized by 

- - 3 . 0 .  - 
ESTIMATED FUTURE PEAR FUNDING: None 

NASA FORM 944 (REV. JUL M) PR~VIOUS EDITIONS ARE OBSOLETE. 



v
) 

W
 

>
 

t- V
 

W
 

LL 
v
) 

K
 

- W
 
II 

i 
ill 

; 
I 

I
1

 
I 

I 

:i I
.

 
t I
 

I 
z
 

0
 

- 
I
 

I- 
I 

U
 

I 
>

 
W

 
-1

 
W

 

I I I 

K
 

0
 

v
) 

v
) 

w
 
a
 

0
 

3-11 



MARSHALL SPACE FLIGHT CENTER 

i 
1 
c 

W 
I 
I- 
h, 

FISCAL YEAR 1966 ESTIMATES 

EXTENSION TO HIGH PRESSURE GAS SYSTEMS 
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MARSHALL SPACE ELIGHT CENTER 

FISCAL Y E A R  1966 ESTIMATES 

EXTENSION T O  HIGH PRESSURE G A S  S Y S T E M S  

ADDITIONAL AIR ' I  1 \ \CWPR€SSOR AREA 

EXISTING * ' G I (  
PRESSURE AIR -- 

HIGH PRESSURE 
NITROG€N GAS 
F l C l i l T V  

, 

N E W  I Z $ O  CUBIC F E E 7  CSMDSESSEI 
LIR STORAGE 3 C T T L E S  

-_ 

-NEW PAVED ACCESS 9 3 A . O  

AODlT lONS T O  
S J B - S T L T I O N  

GRAVELLED G I S E W S  H E L l u Y  
TRAILER PAIIIING AREb 

- 
N E U  3' I N C H  H E L I U M  L I N E .  2 5 0 0  

F E E T  T O  E X l 2 T l N G  D l S T R l d U T l O N  
.-------------- 

s v s r c u  

NLW 12% CUlllC FEET GASEOUS 
HELIUM STORlGE BOTTLE 

N E W  COO0 CUBIC FEET 

GASEOUS HELIUY RECEIVERS 

- 

- 

QASEOUS HELIUM M I L  CAR _-  / y ~ ~ ~ ~ ~ ~ ~ ~ ~  S T A T I O N  
E X l l T l N G  SPUR 7 I I COYPRESSOR AREA 

T E X I S T I N O  YAIN L I N E  
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BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPACE ADhllNlSTRATlON 

J USTl FICATION DATA FY 19 66 

PROGRAM OFFICE FOR THE INSTALLATION: Off ice  of Manned Space F l igh t  

PROGRAM OFFICE FOR THE PROJECT: Off ice  of Manned Space F l igh t  

AUTHORIZATION LINE I T E M :  Marshall Space F l igh t  Center 

LOCATION OF PROJECT: Huntsvi l le ,  Madison County, Alabama 

COGNIZANT NASA INSTALLATION : Marshall Space F l igh t  Center 

TYPE OF CONSTRUCTION PROJECT: Extensions 

- 

W 
I 

g FUNDING:  

FY 1964 and P r io r  Years -- 

NAYE OF INSTALLATION APPROPRIATION 

Construction of  F a c i l i t i e s  klarshall Space Fl ight  Center 

FY 1965 Estimate 29,000 

PROGRAM OR PROJECT 

Prima ry  U t i  1 i t y  Extensions 

FY 1966 Estimate 534,000 

Total  Funding Through..$T 1966 $563,000 

PROJECT COST ESTIMATE: 

Unit of Measure Quantity Unit Cost Total  Cost 

Land Acquisi t ion -- 
Construct ion, -- 

-- 
- 534,000 

LS . -- 534,000 534,000 U t i l i t i e s  
# 

NASA FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. . _ -  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

l USTIFICATION DATA 
I 

I APPROPRIATION I PROGRAM OR PROJECT uruE "F ! W S T A L L A T ! Q W  

BUDGET ESTIMATES 

FY 1966 

Marshall Space F l ight  Center I Construction of F a c i l i t i e s  1 Primary U t i  1 i t y  Extensions 
SUPPORTING DATA: 

Unit of Measure Quant i ty  Unit Cost Total  Cost 

-- -- -- Fa l lou t  She l t e r  -- 

TOTAL $534,000 
W 

,!- PROJECT DESCRIPTION : 
i' 

This p ro jec t  provides fo r  extensions t o  ex i s t ing  u t i l i t y  systems i n  order  t o  serve new areas  of construct ion 
and expand the  communications system between the  Test Area and computation centers .  Steam, s a n i t a r y  sewers, 
and e l e c t r i c a l  power w i l l  be extended t o  t h e  Space Vehicle Research Laboratory. 
expansion provides multi-purpose cables and data banks f o r  rout ine  and data  l i n k  systems. 

The communications system 

JUSTIFICATION : 

Inasmuch a s  the  Space V&.icle. Research Laboratory w i l l  be constructed within a newly developed area ,  a l l  b a s i c  
u t i l i t y  systems m u s t  be extended from ex i s t ing  points  of a v a i l a b i l i t y .  

The MSFC communications center  requires  expansion i n  order  t o  support such v i t a l  programs a s  L I E F  (Launch 
I r , f c r m t i o n  Exchange Fac i l i t y )  through data  liriks w i i h  tile Kennedy Space Center and Manned Spacecraft  
Center;  PRINCE (Pa r t s  Re l i ab i l i t y  Information Center Program) through data l inks  with NASA Centers and 
cont rac tors ,  and t e s t  management data from points  of acqu i s i t i on  within the  Test Area to romr;riitntinns 
cen te r s  wi th in  the  Marshall Space F l ight  Center. 

ESTIMATED FUTURE YEARS FUNDING: None 

N f i A  FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 
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PROGRAM OFFICE FOR. THE 1NSTAI;LATION: Office of Elanned Space Flight. 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight' 

AUTHORIZATION LINE ITEM: Marshall Space Flight Center . 

LQCATION OF PROJECT: 

COGNIZANT NASA INSTAL;LATION: 

Huntsville, Madison County, Alabama 

Marshdl Space Flight Center 

TYPE OF CONSTRUCTION PROJECT: Additions 

FUNDING: 

FY 1964 and Prior Yeare 

FY 1963 Estimate 

FY 1966 Estimate 

Total Funding Through FY 19% 

PROJECT COST Es!MMTE: 

$1 3 1793000 

. 

Unit of 
Measure Quantity 

Unit 
cost - 

Total 
cost - 

Lana Acquisition -- -- -I 

Construction $ 939,000 
- 

I. - .- 

M a  FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AHD SPACE AONINISTRATION 

JUSTIFKATION DATA 

BUDGET ESTIMATES I 

FY 1%6 

SUPPORTING DATA: 

NAME OF INSTALLATION A PPROPRIAT I0 N 

- 

Building 
Site Developnent 
Utili&ies & Paving 

PROGRAM OR PROJECT 1 

i Additions to Materials Laboratory 

Equipnent . 

Laboratory Equipnent 

Desi@: 

Fallout Shelter 
w 

m 
I 

PROJECT DE3CRmON: 

Unit of 
Measure 

SF 
Is 
Lsg 

Is 

-- 

Quantity 

22,650 -- 
-0 

. -- 
-0 

.(.- 

. 

Unit 
cost 

35 37 
- 
48,500 
89,500 

168,000 

-- 
-- 

Total 

Total 
cost 

801 , 000 
48,500 
89,500 

168,000 

168,000 
-0 

-- 
$1,107,000 

This project provides for the construction of three additions to the MSFC Materials Laboratory Building and 
the procurement, fabrication, installation, and checkout of laboratory equipent; 

The additions to the-east side of the existing structure w i l l  be as follows: 

1. A single-story Eshaped structure approximately 5,650 square feet connecting the Materials Laboratory 
Building and the Engineering Office and Shop Building to house a wet instrumental chemical laboratory. 

A single-story structure 140 feet by 50 feet connected to the east side of the Materials Laboratory 
Building to house developental welding and chanical metallurgy laboratories. 

A two-story addition 100 feet by 50 feet to the northeast wing of the Materials Laboratory Building 
to house physics, engineering and environmental laboratories. 

I 2. 
t 

i 
e. 1 

3. 

-- -- 
N& FORM 944 (REV. JUL Mj PREVIOUS EDITIONS AREOBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADYINIST44T13hl 

JUSTIFICATION DATA 

I BUDGET ESTIY ITES 

i FY 1966 
- -___- - ~ - -  _-1 

N A M E  O F  INSTALLATION APPROPRIATION P R O G R A M  OR PROJECT 

on-..+-. -6.. -- Hcici i r ionL:  r n  b i n r Q r l l L c  Labc ra tn r j '  - b l n r s h a l l  - - -L1--_ Sna.0 F L F K C e p . t e r  - U u L i a  c L u~ L i u i i  of F ~ L  i1 itie b - 
SUPPORTING DATA 

Construction features will be compatible with tne existing building (concrete s l a b ;  concrete block) and parti- 
tioned into laboratory and office space containing necessary heating, air conditioning and utilities. 

PKOJECT JUSTIFICATION : 

The Platerials Division provides direct support to all Marshall Center elements and in the area of materials 
technology, supervises and evaluates supporting research technology contractors and the Marshall prime 
contractors' materials programs. This includes engineering development, design, evaluation, testing, inspection, 
and failure analyais of  materials used on launch vehicles. Continuous surveillance, testing, and inspection must 
be done throughout the life of each vehicle with continued improvements being incorporated to insure the highest 
degree of  reliability. To insure the vehicle integrity and to realize improvements, it is mandatery that work be 
carried on in the areas of new materials (such as newer titanium alloys, beryllium and beryllium composite materials, 
superalloys, magnesium-lithium alloys, polymeric materials, ceramic materials, and specialty materials including 
lubricants, fluids, and electrical materials) and new techniques (such as improved welding and joining methods, 
non-destructive testing, cryogenic and high temperature insulation schemes, filament windings and material rein- 
forcements, and improved energy conversion and regulation methods). Furthermore, since many vehicle and ground 
support equipment problems develop because of material or component failures, it is essential that an extensive 
and comprehensive program and capability be maintained to diagnose failures, recommend remedial action, and 
attempt to preclude reoccurrence o f  the failures, For example, the laboratory is currently investigating weld 
design allowables and tolerances in an effort to reduce the weight of launch vehicle stages without reducing the 
structural integrity. Some of the laboratory's past contributions include: (1) the development of a special 
external insulation material which reduced the S - I 1  stage by 1500 pounds; and (2) the development of a new type 
of  lubricant suitab?e for both space environment and extremeiy nigh ioad conditions on the launch pads. 

I 

\o 

The existing Materials Division Laboratory was constructed by the Army in support of  the material engineering 
requirements for the Redstone and Jupiter programs. With t h e  t r a n s f e r  n f  the  f a c i ? L t y  tc ?:dSA a t  I t s  estatiishmeni 
and the advent of the Saturn programs, the progressively increasing responsibility and workload of  the Materials 
Division has necessitated nearly doubling the number of personnel originally intended for assignment at the 
~ G C ~ ~ L L Y  aiiu U L L L ~ ~ ~ ~ I I ~  ~ i i e  amounzl ana size o r  test and laboratory equipment without the beclefit :f providing 
additional laboratory space. This condition has resulted in an overcrowded facility which pr-Je-ts the installa- . 
tion of laborator17 apparatus needed for expandnd and new requirements. The three additions C G  t'.is laboratory 
are intended to a rate the presently overcrowded condition and permit the relocation of certain expensive and 
sensitive pieces of  l a b ~ r a t c r y  ecpiprr.ent intc adcq:;;;ts s : j r r o : ~ n d i ? - c  -o". 

. .  

- --- . - A  ---a 

NASA FOP '?$A !-E\/ " e ~  5.1 - z ~ * ; : s ; z  ~ ; ; y ; ; k s  ; r ~ c  ; j 6 jVLL ,  C .  
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BUDGET ESTIMA TES 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA FY 19 66 

Marshall Space Fl ight  Center- I Construction of F a c i l i t i e s  
SUPPORTING DATA: 

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

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

AUTHORIZATION L I N E  ITEM: Marshall Space F l igh t  Center - 
LOCATICN OF PROJECT: Huntsvi l le ,  Madison County, Alabama * 

COGNIZANT NASA INSTALLATION: Marshall Space F l igh t  Center . 

TYPE OF CONSTRUCTTON PROJECT: New * 

FUNDING: 
t, 
N FY 1964 and P r io r  Years 
I 

N 
$ 20,000 

FY 1965 Estimate 39,000 ' 

FY 1966 Estimte 708,000 . 

Total  Funding Through FY 1966 $767,000 

PROJECT COST ESTIMATE: 
Unit of 
Measure Quant i ty  

I Non- Des t ruc t i ve  Test in2 Laboratory 

Unit  
c o s t  - 
--- 

Total  
c o s t  - 

$517,000 

Bui Id ing SF 8,550 47.85 409,000 --- 30,000 30,000 --- 78,000 78,000 
S i t e  DevelopPent . LS 
U t i l i t i e s  & Paving LS 

Construction --- --- --- 

N M A  FUREL 9m- weVI.hLLMb* PREVIOUS EDITIONS A R E  OBSOLETE. 



NATIONAL AERONAUTIO AND SPACE ADYlNlSfRATlO(l  

.IUSTIFICATIO# DATA - 

Laboratory Equfpnnt 

m u m T  dhrrru 

mw46 

Design 

Fa 1 Lout She L te r 

LS 

--- 
-e- 

ma 

191,000 191,000 

--- --- 

$708, OOO 

This projec t  wlll provide e laboratory for developing non-destructive t e s t ing  techniques. 
located a t  BSFC In tha haterdous t e s t  a rea ,  routhwest of the ex is t ing  Propulsion and Vehicle E q i n e r r i n 8  
complex. The stzuctura  wil l  be one s to ry  a p p r o x h n t e l y  90 f e e t  wide by 95 f e e t  long with 8,550 rqumre 
f e e t  of f l o o r  a m .  The buildiag w i l l  be constructed of re inforced concrete. Where r ad ia t ion  shia ldiq  
is required,  f n t r r f o r  vallr W i l l  be monolithic re inforced concrete. T&e i n t e r i o r  a rea  w i l l  be dioided 
i n t o  laboratory space, a small o f f i ce  area,  m c b i c a l  equipment room, and rest rooms, a radirtian 
monitoring system, access and i n t e r lock  SySt-D and automatic shutdown equipment wil l  be included rdth 
t h i s  faciCS,ty.- %e-Eacility vi11 house 15 labora tory  personnel. 

It w i l l  be 

. 

The pro jec t  w i l l  also provide f o r  the purchase, i n s t a l l a t i o n ,  and checkout of high-energy inspec t iaa  
e q u i p a n t ,  u l t ramic  and eddy cur ren t  inspect ion equipment, X-ray d i f f r ac t ion  and in f r a red  r a d i a t i r  
ins t runenta t ion ,  and surface inspect ion equipmont. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
- 

PROJECT JUSTIFICATION: 

Non-destructive -testing i s  a technique which u t i l i z e s  physical  p r inc ip les  t o  detect  and measure de fec t s  i n  
mater ia ls  without impairing the  usefulness o r  degrading the p rope r t i e s  of t e s t e d  mater ia l s .  It is  one of 
the most important means of t e s t i n g  ava i l ab le  t o  the space vehicle  program. However, t he  s ta te -of - the-ar t  
of non-destruct ively inspect ing ma te r i a l s ,  components, and s t r u c t u r e s  b u i l t  a t  the Marshall Space F l i g h t  
Center, o r  a t  associated cont rac tor ' s  p l an t s ,  lags  f a r  behind the development of new mater ia l s  and the 
appl ica t ion  of these mater ia ls .  Adequate techniques do n o t  e x i s t  even f o r  inspect ing cur ren t  hardware. 

The penal ty  t o  the space program is the need f o r  addi t iona l  s a f e t y  f a c t o r s  which r e s u l t s  i n  increased 
weight o r  compromised r e l i a b i l i t y .  Therefore, a systematical ly  conducted program of technique and 
methodology development is  imperative t o  the  space program. 

. 

BUDGET ESTIMATES 

FY 1966 ! 

w 
I 

I 

eddy c u r r e n t ,  i n f r a red  inspect ion,  and chemical surface inspection. Combining a number of techniques i 
r equ i r e s  the i n t e g r a t i o n  of personnel and associated equipment within a s ing le  f a c i l i t y .  Since the  I 

h) A l l  known methods f o r  non-destructive t e s t i n g  require  development. Solutions t o  complex problems w i l l  
e include seve ra l  o r  a combination of techniques, such a s  X-ray, i s o t r o p i c  radiography, u l t ra -sonic ,  I 

ma ter ia l s  and instruments a r e  f requent ly  a p o t e n t i a l  hazard because of the high energy and r a d i a t i o n  1 .  

' sources involved, the f a c i l i t y  must be i so l a t ed .  A f a c i l i t y  which meets these s tandards i s  not  c u r r e n t l y  
ava i l ab le .  

nAnE OF INSTALLATION 

Marshall Space F l i g h t  Center 

Since non-destructive t e s t i n g  equipment is  e s s e n t i a l  t o  d iagnos t ic  s t u d i e s  associated with material and 
component f a i l u r e  analyses  consol idat ion i n t o  a s ing le  f a c i l i t y  loca ted  a t  the Marshall Space F l i g h t  
Center w i l l  a l s o  permit in tegra ted  use i n  conjunction with o t h e r  a n a l y t i c a l  equipment used by the  ' 

Mat e r i a 1 s Division. _. 

APPROPRIATION ROGRAM OR PROJECT 

Construction of F a c i l i t i e s  on-Des t r u c  t i v e  Testing Laboratory 

ESTIMATE FUTURE YEAR FUNDING: None 
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NATIONAL AERONAUTiCS A N D  SFACE ADMINISTRATION 

JUSTIFICATION DATA 

I 
h) m 

BUDGET ESTIMATES 

FY 19 66 
NAYE OF INSTALLATION 

- !?,<CL?.-Qi OFFICE FOR THE INSTALLATION: 

PGCGXXI  G Z ’ i C E  FOR THE PROJECT: 

AUIXOSIZAYICS LINE ITEM: Msrsha l l  Space Flight Center 

LOCATION OF PROJECT: Huntsville, Madison County, Alabaina 

COGhTZANT NASA INSTALLATION: Marshall Space Flight Center 

Office o f  Kanned Space Flight 

Office of Manned Space Flight 

. 

P 9 0 G R L M  OR PGOJECT 

! Constcuctiori of Facilities- _ _ _  - . ~ - s c  Vehicle Research Laboratory __ 

APPROPR!ATION 

TYPE OF CONSTRUCTION PROJECT: 

FUNDING : 

FY 1964 and Prior Years 

FY 1965 Estimate 

FY 1966 Estimate 

Total Funding Through FY 
_ .  . -- 

PROJECT COST ESTIMATE: 

Un - 
Land Acquisition 

Construction 

New 

$ 15,000 

66,000 

1,285,000 

1966 $1,366,000 

t of Measure Quantity Unit Cost 

-0 

--- 

Total Cost 

-- 
930,000 



hATlCHAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA -~ - . . __ 

Unit of  Measure 

- SF-" - Bu i 1 ding  

BUDGET ESTIMATES 

Fy 1%6 

S i t e  Developrrent LS 

E q u L p * c t ,  Instrunenta- 
t io i i  6. Support Systems LS 

-- 
I- 

Quant i t ?  Unit C o s t  

27,500 29.92 

Total  Cost 

822,700 

22,500 

84,800 

355,000 
a 

355,000 

_ .  
PROJECT DESCRIPTION: 

'TOTAL $1,285,000 

This p ro jec t  w i l l  provide f o r  the construct ion of a Space Vehicle Research Laboratory t o  be located a t  
MSFC e a s t  of the  adminis t ra t ive  complex on Neal Road. 
frame s t ruc tu re  with masonry wal ls ,  56 f e e t  wide by 245 f e e t  long containing approximately 27,500 square 
f e e t  of flnor space- 
e x i s t i n g  c e n t r a l  p lan t .  
app ropr i a t e  adminis t ra t ive  and support a reas .  
p r o j e c t  a l s o  pr. 

The f a c i l i t y  w i l l  cons is t  of a t w o  s t o r y  s tee l  

The h * ~ i l r l i n o  -ill 5: zir : C Z ~ ~ ~ < G Z G ~ .  ::sP; GLII &e yruvidsd by sceam from a n  0 

The f a c i l i t y  w i l l  provide labora tory  space f o r  s c i e n t i f i c  personnel wi th  
A t o t a l  of 120 persons w i l l  be housed i n  t h e  f a c i l i t y .  The 

q J - -  f o r  access roads and parking f o r  60 vehicles.  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

J USTl FICATlObf DATA 

Included i n  t h i s  pro jec t  a r e  a i r  and gas systems, small laboratory type vacuum chambers, spec ia l  power sources ,  
and minor sh ie ld ing  for rad ia t ion  work. 
ment ava i l ab le  items. 

Funds are included f o r  equipment and instrumentation, needed t o  supple- 

aUDGET ESTIMATES 

FY 1966 

PROJECT JUSTIFICATION : 

This bui ld ing  is  required t o  house s c i e n t i f i c  persome1 now locs ted  i n  sca t t e red  
Marshall Space F l ight  Center. 
machine shop as w e l l  as o ther  smaller  s t ruc tu res .  This type of laboratory space is ne i the r  s u i t a b l e  fo r ,  nor  
conducive to ,  the nature  of research efr 'ort  t h a t  m u s t  be conducted here. These s t ruc tu res  cannot be expanded 
o r  modified t o  meet t he  increased workload t h a t  the  personnel a re  now being ca l l ed  upon and w i l l  be  ca l l ed  
upon i n  the  fu tu re  t o  accomplish. There a r e  no f a c i l i t i e s  w i th in  Marshall t h a t  can be expanded t o  provide 
adequate space where t h i s  research work can be accomplished. 

The f a c i l i t y  w i l l  be s t a f f e d  by an ex i s t ing  spec ia l ized  group of s c i e n t i s t s  who a r e  supporting NASA's scien-  
t i f i c  programs pr imari ly  f o r  Manned Space F l ight .  
space physics research as it app l i e s  t o  the  development of launch vehic les  and spacecraf t .  
beginning a major e f f o r t  i n  the  ana lys i s  and de f in i t i on  of both lunar and space environments i n  support  of 
t he  l a t e r  phases of t h e  Apollo Program a s  wel l  as  f o r  f u t u r e  mission planning. 
s iderably  increased by 1966 a s  preliminary data becomes ava i l ab le  from other  space missions.  
of t he  research programs to be conducted i n  the Spa e Vehicle Research Laboratory includes themophysics ,  
r ad ia t ion  physics; meteomid physics,  lunar physics,  space environment and in t eg ra t ion  of s c i e n t i f i c  mission 
object ives .  

unsui tab le  s t r u c t u r e s  wi th in  
The ex i s t ing  s t r u c t u r e s  include a warehouse and a modified por t ion  of an  active . 

w 

OJ 
& 

This group i s  heavi ly  involved i n  the many a spec t s  of  
It is now 

This e f f o r t  w i l l  be  con- 
An o u t l i n e  

APPROPRIATION NAME OF INSTALLATION 

An a c t i v e  in-house research program i n  adequate laboratory f a c i l i t i e s  i s  e s s e n t i a l  t o  main ta in  and develop 
s c i e n t i f i c  prof ic iency i n  the  physical  sciences and is  required t o  e f f e c t i v e l y  plan and manage cont rac ted  
research e f f o r t .  

PROGRAM OR PFiOJECT 

None 

Marsha 11 Space F l igh t  Center 

ESTIMATED FUTURE YEAR FUNDING: 

Construction of F a c i l i t i e s  I Space Vehicle Research Laboratory 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1966 ESTlMATES 

SPACE V E H I C L E  R E S E A R C H  L A B O R A T O R Y  

SECOND FLOOR PLAN 
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NATIONAL AER9NAUTICS AND SPACE ADHINISTRATION 
BUDGET ESTIMATES 

SUPPORTING DATA: 

PROGRAM OFFICE - FOR THE INSTALLATION: 

PROGRAM OFFICE FOR TIEE PROJECT: Office of Manned Space Flight ' 

AUTIIORIWTION LINX ITEM: 

LOCATION OF PROJECT: Huntsville, Madison County, Alabama . 
COGNIZANT NASA -ION: Marshall Space Flight Center 

Office of M a n n e d  Space Flight . - -  - 
Marshall' Space Flight Center 

. 
TYPE OF CONSTRUCTION PROJECT: New 

FY 1965 Estimate 42,000 

FY 1966 Est-* 755,000 

Land Acquisition -0 

Construction 00 100,OOO 



w 
I 
w 
e 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
BUDGET ESTIMATES I FY 19 66 

- 
JUSTIFICATION DATA 

T- 
MAME OF !WST.4LIAT!Q?: ' APPROPRIATION 1 PROGRAM OR PROJECT c cI.7 - I-:arshali Space Flight_ Center IUJA Storace P n r ~ l ~ + i ~ ~  fer F-Etzz 

Tank Pad & Rmndation & . 

Transfer !3yetan 

S i t e  Deveupent & Util i t ies  

Equipnent 

Tank 
pipine 

Design 

Fa l l -mt  Shelter 

Gnit or  
Measure 

Js 

Is 

G a l  
Is 

Quantitg 

-- 

62,000 

38,000 

PROJECT DFSCBIPTIa: 

This project  pn>vides for  the construction of a LOX Storage E'acility i n  the West T e s t  Area. The project trill be 
located near the*-I w i n e  Test Stand i n  order t o  provide ready storage ?e= F-l Ezgizie tests. 
wlil be connected t o  the SJIC storage f a c i l i t i e s  t o  provide support for that stand as w e l l .  Tank size trill match 
those a t  the S-IC Test Stand so that if either is  temporarily out of sewice, the  required back-ug for  full dum- 
t ion firing w i l l  be smilable. 

1 
The tank, huwever, 

The f8cility w i i l  consist of a 225,000 galion spherical, vacuum Jacketed storage tank; transfer piping, lncludidg 
a connection t o  the existing 6" l ine  fran the S-IC Stand; =rc-.tzis=: sf r;<e $hipa&.  fur normai ana emergency boil. 
UrIj Transrer control station; pmpS, filters, valves and piping fo r  bothtruckand tank car unloading; paving for 
tank truck unloadlngplus a rail siding for tank car unloading; necessary ut i l i t i e s  and services, an0 site work. 

-- 
, 

5 

I 
I 

C' . . -  4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
- 

The F-1 Engine requires approximately 75,000 gallom of LOX, including losses, for a full duration flrlng. 
present UIX must be drawn frcm the two 225,000 galJon LOX storage tanks at the %IC Test Stand to e a t i s f y  the F-1 
Test Stand requireaents. LOX requirements for a full duration firing on t he  S-EC S ~ ~ L I C I  including boil off lo88er 
under adverse temperature and wind conditions will total approximately 425,000 gallone. 
four hours) are encountered, this quantity rtses. Thus, the existing storage capacity of 450,000 g n l l o n s  became6 
marginal for the S-IC Booster alone. Further, if either of the two tanks m u s t  be taken out of senrice for main- 
tenance or repairs because of transfer system breakdowns, vacuum system failures, etc., a f u l l  duration firing . 
would be irqossible without the alternative of back-up storage. 
requirement to simulate the 12 hour holdiLng condition. 
16,000 gallons per hour to &e up the boil off rate. 

At 

- %  
If holds (in exec88 of 

& 
N 

The S-IC developllent program now includes a 
This test w i l l  require "topping-of"' at a rate of 
The existing system xill not pexmit thir t&. 

BUDGET ESTlYATEf 

FY 1966 

ori@snally, the IM( supplier set-up plants in the Huntsv2LU.e %xea;to supply HASA and Aaay neehe. 
achieve stable operations, the LOX manufacturers a l s o  sqply the steel mills in Birmingham and other areas. 
one-half of +he guppliers capcityis now available for NASA operations. 
therefore, be utLUzed which A% cher cqlizates LOX delivery schedules. 
critical because of the virtually impossikle problem of scheduling WX requirements. 
influence the t h h g  or readiness for major tests. Factors such as adverse weather, equipent failures, hardwart 
delays, and minor system or instrmentation difficulties are continuously encountered. 
not possible to forecast reliable LOX delivery schedules sufficient$$ far in advance to permit suppliers to integrate 
intermittent and heavy requirements into their production operations. 
to result in costly test delays unless additional local storage is provided to minimize the periodic impact on 
auppllers. 

In an effort to 
0d.y 

More suppliers at remote locationa pput, 
The situation is made particularly 

There are many factoru which 

Under these conditions it i r  

This cmbination of circmstances is expected 

APPROPRIATION NAY€ OF INSTALLATION PROGRAM OR PROJECT 

LOX Storme Facilities for F - 1 Stand 
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1 BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPACE A[SWIr4lSIRATION f FY :%jar 

I 

J USPl FlCATlON DATA 

N A Y €  OF INSTALLATION APPROPRIATION 1 PROGRAM OR PROJECT 

SUPPORTING DATA: 

_ _  I i. 
2 ILOX Storage Facilities for F - 1 S w  ~ Marqhall - . - - _- - ~ F P C P  y-fst Ccr;ter Cunstruction or k'acilities 

IQX unloading capability adjacent to the storage tank is required to avoid a conflict with unloading operatione 
at the S-IC tanks and also to dispense with heavy systm and transfer line losses which would result from routine 
unloading via the S-IC unlo&hg station approximately 1100 feet away. 

ESTlMATED F U T i i  YEAR F"DING: None 

. 

w 
I 
w 
w 



MARSHALL SPACE FLIGHT CENTER 

FISCAL Y E A R  1966 ESTIMATES 
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LOX STORAGE FACILIT IES F O R  F-l S T A N D  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

BUDGET ESTIMATES 

FY 19 66 

PROGRAM OFFICE FOR'i'HE" PROJECT: O f f i c e  of %inned Space F l igh t  

AUTHORIZATION LINE ITEM: Marshall Space F l igh t  Center 

LOCATION OF PROJECT: Huntsvil le,  Madison County, Alabama 

COGNIZANT NASA INSTALLATION: Marshall Space F l ight  Center 

TYPE OF CONSTRUCTIOR PROJECT: New 

FUN DING : 

FY 1964 and P r i o r  Years 

FY 1965 Estimate . 

FY 1966 Estimate 

Tota l  Funding thru FY 1966 
._ 

-r-- 

PROJECT COST ESTIdTE: 

$ 10,000 

81,100 

1,945,100 

$2 ,03 6,200 

Unit of Unit Tota l  
Mea su re  Quant i ty  cost  - cost  - 

Land Acquisi t ion ..- -- -- -- 
1,641,500 . - -  
~ , / : g e  nnn , --" 7 1  A n  Building SF 68 ~Ann - - - - -  

NASA FORM 944 [REV. JUL 6.) PREVIOUS EDITIONS ARE OBSOLETE. - - --- 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

S i t e  Development, U t i l i t i e s  
and Paving LS -- 155,500 155,500 

BUDGET ESTIMATES 

FY 19 66 

Equipment 

APPROPRIATION NAME OF INSTALLATION 

Construct i on of Faci li t i  es  Marshall Space F l ight  Center 

Equipment & Support Systems LS 
Medical Equipment LS 

PROGRAM OR PROJECT 

Engineering & Laboratory Building 

Design 
W 

W 
QI 

I Fa 1 lout  She 1 t e r  

-- 303,600 

-- ’ 125,000 125,000 
-- 178,600 178,600 

TOTAL $1,945,100 

P RO JECT DE SC R I  PTI ON : 

This  p ro jec t  provides f o r  the  acqu i s i t i on  of an engineering and adminis t ra t ive  bui ld ing  a t  t h e  Marshall Space 
F l ight  Center. 
approximately 8,800 square f e e t  w i l l  be used by t h e  Occupational Health Program. 

The area  of t he  proposed bui lding w i l l  be  68,800 square f e e t .  
t h r e e  s tory ,  with basement, s t r u c t u r e  which will house about 384 employees. 

The primary purpose of t h e  bui lding i s  t o  house personnel of t he  Astr ionics  Laboratory. However, 

It has  been planned a s  a f u l l y  a i r -condi t ioned  

Construction f ea tu res  include a s t e e l  frame s t ruc tu re ,  masonry wal l s ,  e leva tors ,  movable p a r t i t i o n s ,  f l uo rescen t  
l i gh t ing ,  and t i l e  f l oo r s .  An ex i s t ing  steam plan t  w i l l  se rve  a s  t he  source of a l l  hea t ing  requirements. A l l  
necessary s i t e  improvements, u t i l i t y  connections,  access  roads,  and parking f o r  242 veh ic l e s  a r e  a l s o  included. 
Requirements f o r  o f f i c e  fu rn i tu re ,  medical and c l i n i c a l  equipment and communications a r e  a l s o  a p a r t  of t h i s  
p ro jec t  . 

i 
I 

I 
NASA FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



BUDGET ESTIMATES 

FY 19 66  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

- 
JUSTIFICATION DATA 
I APPROPRIATION / FROGRAM OR PROJECT 

I NAME OF iNSTALLATION- 

Marshall Space r l i g h t  Center Construction of F a c i l i t i e s  1 Engineering & Laboratory Building 
S.~PPOiiTiNG DATA: 

B i i W E C i  JUS ' l lF ICATION:  

The a c t i v i t i e s  of the Asfr ionics  Laboratory have been severely hampered by a lack of laboratory and admin i s t r a t ive  
space. Currently only 89 square f ee t  per  person a r e  ava i l ab le  f o r  adminis t ra t ive  and laboratory personnel. This  
f a c t o r  i s  f a r  below the  adminis t ra t ive  average of 1 1 2  square f e e t  p e r  person and a laboratory average of 220  - 350 
square f e e t  per person. 

The As t r ion ics  Labzrztcr j -  i s  r e s p r i s i b l s  f o r  che in tegra t ion  of t o t a l  veh ic l e  systems. 
l a t ed  t o  the  e lec t ronic  s y s t e m s  and subsystems of a l l  launch vehic les .  
da t e ,  t he  a c t i v i t i e s  of the Ast r ion ics  Laboratory w i l l  become even more s i g n i f i c a n t  a s  requirements f o r  r e l i a b i l i t y ,  
q u a l i t y  control  and weight reduction become paramount a reas  of concern. 
q u i p  :2,5%3 SqUdre feer: of ex i s t ing  space a s  a laboratory so tha t  developmental research may be ca r r i ed  on i n  

chemicals and master designs f o r  mul t i l aye r  and micro-miniaturized pr inted c i r cu i t s .  
w i l l  deprive 160 engineers and c l e r i c a l  personnel of adminis t ra t ive  type space. 
w i l l  continue to  r e s u l t  i n  severe overcrowding of ex i s t ing  space and n e c e s s i t a t e  t he  use of t r a i l e r s  and substandard 
bui ld ings .  

This i s  p a r t i c u l a r l y  re- 
A s  t he  Saturn Program approaches the launch 

For example, a requirement nnw exists t~ 

W such areas as  in tegra ted  c i r c u i t s ,  micro-miniaturization, pr in ted  cables ,  p l a s t i c s  chemistry, adhesives,  e l ec t ro -  
w This  ac t ion ,  while necessary,  
U 

The recurrence of s imi l a r  a c t i o n s  

There a r e  no ex i s t ing  f a c i l i t i e s  ava i l ab le  a t  the  Marshall Space F l ight  Center which can be used to  a l l e v i a t e  t h e  
space problems encountered by the  As t r ion ic s  Division. 
s t a t e  of deficiency. 
have provided about 224,000 ne t  square f e e t  of adminis t ra t ive  space. 
increased from 5,000 t o  about 6,900 personnel.  
personnel. 
t h e  use of substandard f a c i l i t i e s .  

Administrative and laboratory space has  been i n  a con t inua l  
F a c i l i t i e s  authorized through t h e  F i sca l  Year 1963, 64,  and 65 programs 

Thus, t he  space a v a i l a b i l i t y  f a c t o r  has 
(See at tached c h a r t )  

However, the  Marsha?? Space F l l g h t  Center requi res  space f o r  7,742 
The deficiency has been and w i l l  continue t o  be made up only through leas ing ,  crowding, t r a i l e r s  and 

The  predicnmezt of  t k e  ~ k t r i o r i ' i c s  Laboratory is par t i cu la r ly  evident through a s t u d y  of space cur ren t ly  a l l s t t e d .  
The laboratory i s  now sca t t e red  throughout fourteen bui ldings a t  the  Marshall Space F l igh t  Center and t h e  City of 
Hunt svi 1 le. 

-- 

NASA FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARF nRWl cT= 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Y 

BUDGET ESTIMATES 

APPROPRIATION NAME OF INSTALLATION 
PROGRAM OR PROJECT 

SUPPORTING DATA: 
- 

The following i s  a r ecap i tu l a t ion  of space ava i l ab le  t o  the  Ast r ion ics  Laboratory: 

Bui lding 

448 1 
4487 
4492 
4493 
47 41 
4194 
443 6 
447 8 
47 08 
723  1 
7237 
HIC (Leased) 
47 42 
Green Mountain 
Trailers 

Total  __- . . 

Area (Net) 

11,529 
160,536 

8,058 
8,795 
4,375 

7 44 
6,545 
1 , 203 
4,296 

12,200 
12 , 200 
16,990 

300 
1 , 036 
2 , 150 

250,957 

Head Count 

94 
1,378 

61 
43 
15 
6 

18 
2 

11 

2 
125 

3 
50 

- 

- 

1,808 

A f u r t h e r  breakdown of the  n e t  usable area of 250,957 square f e e t  u t i l i z e d  by t h e  Astronics  Laboratory is as 
f 01 lows : 

Area - 
Office and Engineering 
Shop and Laboratory 
SDecial Equipment 

N e t  S.F. Per sonne 1 

103,996 
58 , 104 
55,572 

1,174 
58 4 

0 
0 

50 
To t a  1 250,957 1 , 808 

* -  

31,135 Storage 
T r a i l e r s  2 , 150 

NASA FORM 9 4  (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE, 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

Construction of the  requested f a c i l i t y  w i l l  make i t  poss ib le  t o  reassign the  160 persons displaced by the  laboratory;  
t h e  f i f t y  personnel now housaed i n  t r a i l e r s  and t o  r e l i e v e  overcrowded condi t ions be re loca t ing  150 personnel now 
loca ted  i n  Building 4487. While a v a i l a b i l i t y  of t h i s  f a c i l i t y  w i l l  a l l e v i a t e  t he  laboratory problem and provide 
r e l i e f  f o r  adminis t ra t ive  personnel, i t  w i l l  not e l iminate  t h e  t o t a l  Center space deficiency. . 

BUDGET ESTIMATES 

FY 19 66 

Approximately 8,800 square f e e t  of the  proposed bui lding w i l l  be assigned t o  the  Occupational Health Program. 
This  program i s  or iented t o  the  work environment and the  hea l th  of the employee as i t  relates t o  his occupation. 
Current ly ,  the  Marshall Space F l igh t  Center i s  woefully deficient i n  t h i s  area. 
program i s  now provided by the  Army as a bare  minimum type service. 
i l l n e s s  and i n j u r i e s  incurred on the job as w e l l  as a l imi ted  program of pre-employment and execwive  physical, 
examinations. 
l acks  s t a f f i n g  (one doctor and two nurses  f o r  13,000 employees) and a physical  p lan t  (2,400 square f ee t ) .  

An adequate occupational hea l th  program is managements' recogni t ion of i t s  r e spons ib i l i t y  t o  maintain on-the- job 
e f f ec t iveness  and high product ivi ty  of employees through 
employees work environment and provides f o r  emergency care of job incurred i l l n e s s e s  and i n j u r i e s .  

The i n d u s t r i a l  medical care 
I t  includes only f i r s t  a i d  services f o r  

The Army i s  not i n  a pos i t ion  t o  provide a reasonable occupational hea l th  se rv i ce  because it 

w 
I 

% 
a sound occupational hea l th  program which guards t h e  

This  ob jec t ive  can be rea l ized  through a program which encompasses the  following b a s i c  act ivi t ies :  

a.  Diagnosis and treatment of personnel f o r  job incurred i l l n e s s  and i n j u r i e s .  
_- 

b. Emergeney serv ice  and treatment. 

c. Performance of preventive medicine a c t i v i t i e s .  

d. I n i t i a t i o n  of medical surveys and s tudies  necessary t o  p rov ide  f o r  evaluat ion azd c o n t r o l l i n g  hazardous 
environments a t  MSFC. 

e. Operation of an adequate c l i n i c a l  laboratory.  

.- - 
NASA FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 
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NATICNAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

BUDGET ESTIMATES 
, 

FY 19 ! 

f .  Exercising epidemiological cont ro l  of a l l  MSFC areas .  

g. Provision of immunization program f o r  a l l  MSFC personnel (eg.  t e tanus  toxoid, in f luenza ,  po l io ,  
smallpox, etc.) 

h. Performance of hea l th  examination f o r  MSFC personnel. The examinations would inc lude  pre-employment 
examinations, per iodic  examinations, surveys (ches t  x-ray, hearing, d iabe tes  t es t s ,  e t c . )  examinations of 
employees re turn ing  from s i c k  leave and examinations f o r  d i s a b i l i t y  retirement.  

APPROPRIATION NAME OF INSTALLATION 
Marshall Space F l igh t  Center Construction of F a c i l i t i e s  

i. 

j .  

Inspect ion of food handling and prepara t ion  serv ices  and f a c i l i t i e s .  

Provision of pharmacy service i n  support  of t h e  hea l th  program. 

I PROGRAM OR PROJECT 

Engineering & Laboratory Building 

k. Maintenance of e f f e c t i v e  l i a i s o n  with s a f e t y  personnel and provision of adequate medical support  in 
the  programs they pursue. 

I n  order  t o  execute a program of reasonable proport ions,  a s  ou t l ined  above, resources are  required i n  terms of 
s t a f f  and f a c i l i t i e s .  
Center. 
as previously s t a t e d  i n  t h i s  pro jec t .  

This p ro jec t  addresses  i t s e l f  t o  t h e  t o t a l  l ack  of f a c i l i t i e s  a t  t h e  Marshall Space F l i g h t  
N e w  f ac i l i t i e s  are necessary because t h e  Center has been under t h e  s t r e s s  of an o v e r a l l  space def ic iency  

None 
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N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

INSTALL AT ION MISSION 

"he mission of the Michoud Plant  is the manufacturing of 
the booster s tage  f o r  the  Saturn family of launch vehic les .  

CONSTRUCTION OF FACILITIES 

P E R S O N N E L  S T R E N G T H  I FY 1964 ' FY 19 65 FY 19 66 
NASA PERSONNEL ( E n d  of Year) 281 312 320 
CONTRACTOR h OTHER PERSONNEL 8,865 9,790 9,454 

TOTAL ALL PERSONNEL 9.146 110*102 9,774 
INVENTORY 

FISCAL YEAR 1966 BUDGET ESTIMATES 

P 
I 
w 

PROJECT LINE ITEM 

Improvements t o  the Storm Drainage System 

PRO J EC T 
SPONSOR 

MSF 

TOTAL FOR PROJECTS IN FY 1966 ESTlMATE 

FY 19 64 ANI 

PRIOR YEARS 

8.0 

FUNDING (Thousands  of dol lars )  

16.5 300.0 

FUTURE YEA- 
( E . p i r r d  

rorAt. 
A L L  WXUS 

324.5 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

BUDGET ESTIMATES 

FY 1966 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

AUTHORIZATION LINE ITEM: Michoud Plant 

LOCATION OF PROJECT: New Orleans, Orleans Parish, Louisiana 

COGNIZANT NASA INSTALLATIONS: Marshall Space Flight Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING : 

FY 1964 and Prior Years $8,000 

FY 1965 Estimate 16,500 

FY 1966 Estimate 300,000 

Total Funding Through FY 1966 $324,500 

PROJECT COST ESTIMATE: 

Land Acquisition 

Construction 

Unit of 
Measure Quan t it y 

Unit Total 
cost cost - 

--- $300,000 

--- - - -  - - -  - - -  Equipment 

NASA FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AEPONAUTICS AND SPACE ADMINIS7RATith 

JUSTIFICATION DATA 

Unit of 
Measwe 

BUDGET ESTIMATES 

FY 1966 

Desiwl 

TOTAL 

PROJECT DESCRIPTION: 

This project provides storm drainage improvements i n  support of existing f a c i l i t i e s  a t  the  Michoud h n t  such as the  
manufacturing building! the f i n a l  stage checkout ’L?uilCfir&, the high preijsl-ire test biiiiding, roads an6 parking sreaa. 

* 
w 

The present drainage system for  Michoud includes a serfes of open ditches and Brain pipes leading t o  catch basina 
and reservoirs. 
retained i n  the reservoirs t o  supplement the Michoud fire protection system. 

l Fromthe reservoirs the~water i s  pumped over a levee into a canal. A minimum leve l  of water is  

This work w i l l  include: rehabili tation of the east and south storage reservoirs addacent t o  the Ieveee; replaclag 
deficient drain lines; constructing new open ditches t o  carry storm drainage t o  the reservoirs; constructlag new 
drain li11~8 and catch basincs t o  connect with the new ditches; fillir4 and gradhg areas adjacent t o  the new ditches 
and existing reservoirs in order t o  improve the storm run-off; arnd seeding and 50ddi38 the graded areas t o  control 
erosion . 
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N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 BUDGET ESTIMATES 

! ~ ~ ---______ INVENTORY 
! ACRES ! C ~ S T  (Thous .!  i i E M  

PRQJECT LINE ITEM PROJECT 
SPONSOR 

Addftion to SII Stage Checkout & Storage Fac. 
General Support Fscilities 

I 

TOTAL 1 141,950 I 57.101 
(Thousands  o f  d o l l a r s )  

F Y  19 & A N D  

PRIOR YEARS 

--- 
8.0 

FUNDlNl 

FY 19 65 
(Estimated) 

4,74807 
52.0 

F Y  1966 
(Estimated) 

1,177.0 
944.0 

FUTURE YEARS 
(Estimated 

- 

TOTAL 
A L L  YEARS 
( E  st imuted) 

5,925.7 
1,004.0 

I 
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NATIONAL AERONAUTICS AND SPACE AWINISTRATION 

JUSTIFICATION DATA - 

-.. - 

A 

W J W T  UTYUTEI  

FY 1966 
NAm OC INSTALLATION 

- M i s  s is s i p p i  _Te s t _Fac i 1 it  y--. - 

LOCATION OF PROJECT: Pearl River, Hancock County, Hississippi 

COGNIZANT NASA INSTALIATION: Marshall Space Flight Center 

APPROPRIATION PROGRAK OR PROJECT Addition to S-11 
Construction of Facilities Stage Checkout and Storage Facility 

TYPE OF CONSTRUCTION: Addition 

m1NG: 
I 
h, 

FY 1964 and Prior Years 

FY 1965 EstZmate 

FY 1966 Esttmste 

Total Funding Thru FY 1966 

PBaJECT COST ESTTMATE: 

Lend Acquisition 

Conrrtruction 

S i t e  Development 

4,748,700 

1,177,000 

unit of Unit 
cost Measure Quantity - Total 

cost - 

LS --- 13,800 13,800 

. 1  

I - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
BUDGET ESTIUATES 

JUSTIFICATION DATA i: 1 FY 1966 

unit  of unit T o t a l  
Measure Quantitx - Cost - cost < 

v- . 

Vert1 ca l  Checkout Bay sq. Ft. 22,680 42.20 957,100 , 

(1;*5 f t .  high - 6 
i '!uors @ 60 x 63 ft.) 

. --- 206,100 Equipment --- 
Design --- --- -e- 

Fallout SI le lter 

$1,177, OOO 

This pr0Jnct provides for the construction of a second vertical checkouk bay for the post-static checkout of 
the S-II n t a g e .  
will be d*eigned t o  rests3 -tation damage in case of vehicle tank rupture under pressure. 
U5 feet high, wjX!?ti& provided t o  p e d t  stage entry in the vertical position. 
movable wrirk platfonns, a three-ton traveling m e r h e d  crme, a Stage check& dol ly and technicrrl 8y&eme. 

 he &mctw-e, 125 feet high, w i l l  be designed for hurricane w i n d  velocities. The w a l l  p l r j  
S l l d i n g  doors, 

Requirements Include five 

. 



I BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

~- 

F Y  1966 

cn 
& ESTIMATED FUTUREYEARFUNDING: None 

. -  

_. - - f 
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NATIONAL AEROkA UTICS ANC SPACE A3YINISTRATION 

JUSTIFICATION DATA 

PROGRAM OFFICE FOR THE PROJECT: Office of  Manned Space Flight 

BUDGET ESTIMATES 

FY 19 66 

AUTHORIZATION LINE ITEM: Mississippi Test Facility 

LOCATION OF PROJECT: Pearl River, Hancock County, Mississippi 

COGNIZANT NASA INSTALLATION: Marshall Space Flight Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING : 

FY 1964 and Prior Years $8,000 

bl FY 1965 Estimate 52 , 000 
t 

a\ 
FY 1966 Estimate 944 , 000 

Total Funding Through FY 1966 $1,004,000 

PROJECT COST ESTIMATE: 

Unit of Unit Total 
Measure Quantity cost - cost - 

--- --- - - -  Land Acquisition - - -  

$940,000 --- --- Construction - - -  

Liquid Hydrogen Storage 
Tank $1.60 800 , 000 Gal lo;?s 500,000 

NASA FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 
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NATIONAL AERONAUTICS AHD SPACE ADMINISTRAT!DN 

BUDGET ESTIMATES 

UIPWRTiNG DATA: 

Railroad. TermlnLL 

iftiiitics 
3dlrcrad 
Site preparation 

-ing 

'&it 
Cost Quantity - 

Equipment 

VI Design 
I 

-J 

Fall& Shelter 

This project WU provide 4he.foUaring support f a c i l i t i e s  at the Mlssissippi Test Facfilfq: 

- -  
NAfA FORM 944 (REV.  JUL 6 4 1  PREvkoUS EDITIONS ARE OBSOLETE. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

I Mississippi Test Facility , Construction of Facilities , ' General Support Facilities 
SUPPORTING DATA: 

BUDGET E S T I Y I T E S  

FY 1966 

Railroad Spur - This item consists of 1,000 linear feet of railroad from the main track to the railroad 
terminal building. Also included are drainage culverts and necessary site work. 

Utilities - Included in this item will be extension of water and electrical distribution from main 
utility lines to the railroad terminal building. Sewage treatment will be provided by a septic tank 
system. A fuel oil storage and dispensing system as well as outside storage for sand will be provided. . 

PROJECT JUSTIFICATION : 

Liquid hydrogen will be transported from a liquid hydrogen plant to the Mississippi Test Facility by barge. 
addition to functioning as carriers, the barges will also be used as storage vessels. 
storage tank is required to allow a degree of flexibility in this type of storage and permit a more economical 
operation for the following reasons: 

In 
However, a liquid hydrogen 

1. To provide reserve capacity when the barges are being serviced, or in case of damage to one of the barges. 

VI 

dD 
2. To top off partially empty barges, thus reducing the number of trips to the hydrogen plant. A round trip 

is 80 miles by water and requires 30 hours of barge travel time. 

3 .  To supply liquid hydrogen short term test demands when weather precludes barge movement. Thus testing can 
proceed on schedule regardless of weather conditions. 

4 .  To provide liquid hydrogen requirements in case of damage to the lock. 

Without this facility, testing schedules can be delayed due to adverse weather conditions or damage to barge, lock 
or any segment of the water transportation system. 

A railroad terminal building is required to provide for periodic inspection and minor routine maintenance of the 
government-owned locomotive which is used for switching within the Fee Area. It will also provide shelter for the 

NASA FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 



b ? T l O N A  L AERONAUTICS AND SPACE ADYINISTRATISN 

JUSTIFICATION DATA 
I - 

N A V E  OF INSTALLATION APPROPRIATION 2 D O G R A M  OR PROJECT 

. . .  Mississippi _ ~ _ _  - Test - _ _ _ _ _ ~  Facility - > _  Con s & - ~ c  ti o n- g f  Fac i l i t  i e s 
~ -- - __ _ _ ~ -  

+IIPPOF)TIUT. n A T A  

1c~cxmti_~e  v h e ~  net in I J ~ P ,  and R storage area for supplies needed to operate and maintain the locomotive. Movement 
of the locomotive t9 and from a distant o f f - s i t e  shop was considered to be an expensive and time-consuming alterna- 
tive for the performance of minor day-to-day maintenance function. Consideration was also given to contracting fo r  
switching services with Southern Railway System. However, tne company has indicated no desire to provide these 
services. 

BUDGET ESTIMATES 

FY 1966 

ESTIMATED FUTURE YEAR FUNDING: None 
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N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

This Center is  responsible f o r  complete development o f  1 N A S A  PERSONNEL ( E n d o f  Year)  

unmanned sounding rockets  and o r b i t i n g  spacecraf t  experirnentGtTRAcToR & OTHER PERSONNEL 

i n  bas ic  and applied science.  The work covers s c i e n t i f i c  

~ 3,675 I 3,725 
, 1,892 , 2.314 

1 

I T O T A L  A L L  PERSONNEL 1 5 s 7  1 6 039 

FISCAL YEAR 19 BUDGET ESTIMATES 

3,958 
2,491 
6 E 449 

- ~- 
NASA INSTALLATION I CcG:::ZAi i i  P R O C ~ ~ A M  O F F ~ ~ L  i i.oCATiON ' I NEAREST C I T Y  Goddard space F l igh t  1 FOR INSTALLATION Space 1 

Center 1 Science & Applications , Greenbelt ,  Maryland ~ Prince Georges I Greenbelt , Maryland 

o r b i t  i n  c i s luna r  space (region between the  e a r t h  
moon). I n  add i t ion ,  the Center manages NASA's De 
and two world-wide t racking,  d a t a  a c q u i s i t i o n  and 
reduct ion networks. 

c;\ 
I 

t- 

PROJECT LINE ITEM 

- ~~ 

1 NASA Space Sciences Data Center 

Addition t o  Research P ro jec t s  Laboratory 

U t i l i t y  I n s t a l l a t i o n s  

. . . . -. . . - . . . 
and the I I T E M  I ACRE~--T~- - -  COST ( T h o u s . )  

da ta  I L A N D  ( L e a s e  or Permit)  

I I U l A L  

o s s a  

o s s a  

o s s a  

I F U N D I N G  ( T h o u s a n d s  o f  d o l l a r s )  

PRIOR YEARS 
__._ 

50 

50 

15 

1 
i 

I 
I 
I 

I 
I 
I 
I 

FY 1965 
(Es t imated )  

150 

110 

30 
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FY 1966 
(Es t imated )  -- _____ 

3,450 

2,230 

1,030 

FUTURE YEARS 
(Es t imated  

- 

T O T A L  
A L L  YEARS 

- __ (Es t imated )  

3,650 

2,390 

1,075 



BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPPiCE ADYINISTRATION 

FY 1966 
- __ .- 

JUSTIFICATION DATA 
, APPROPRIATION PROGRAM OR PROJECT NAME O F  INSTALLATION 

Goddard Space Flight Center LConstruction - of ~ Facilities NASA Space _ _  Science ~ Data Center ___ ~ - ~ -~ ~ 

SUPPORTING DATA: 

PROGRAM OFFICE FOR THE INSTALLATION: Office of Space Science and Applications 

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications 

AUTHORIZATION LINE ITEM: Goddard Space Flight Center 

LOCATION OF PROJECT: Greenbelt, Prince Georges County, Maryland 

COGNIZANT NASA INSTALLATION: Goddard Space Flight Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING : 

FY 1964 and Prior Years 

FY 1965 (Estimate) 

FY 1966 (Estimate) 

Total Funding through FY 1966 

PROJECT COST ESTIMATE: 

$50,000 

150,000 

3,450,000 

S3,650,000 

Unit of 
Measure Quantity 

Total 
cost 

Land Acquisition - - -  

Construction $ 2  , 890,000 

Building SF 100,000 $25.00 2,500,000 

NASA FORM 944 (REV.  JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 

Unit 
cost - 



I 
W 

Xaiseci Floor System SF 
C i t y  Waler Lines LS 
Chi l led Water Lines LS 
Sueam Lines LS 
Sani iary & Storm Sewers LS 
E l e c t r i c a l  Power & 

Communications LS 
goads, Walks, Parking LS 

Unit of  Unit 
cos t  Measure Quan t i t y 

I_--_ - 

Equipment 

Data Retr ieval  
Microfilm and Repro- 

duct ion 

3,000 $5.00 
- - -  19,500 
- - -  78,000 

- - -  47,500 
- - _  43,000 

- - -  53,000 
129,000 - - -  

LS - - -  475,000 

LS - - -  85,000 

Design - - -  

- - -  - - -  For Construction LS 

- - -  - - -  Fa l lou t  Shel ter* - - -  

TOTAL 

*Based on a recent  GSFC f a l l o u t  s h e l t e r  s u r v e ~ .  adesua~ie  s h e l t e r  a r eas  i n  

Total  
Cost - 

15,000 
13 ,500  
78,000 
48,000 
47,500 

53,000 
129 ,000 

560,000 

475,000 

85,000 

$3,$52 ,c)cI‘o 

buildings e x i s t i n g  o r  - _  
, . - A A - -  - - - -  --- . L *  U..UbL C V L L a L L ~ ~ ~ ~ ~ ~ ~  ~ L C  dvaiiauie L O  nouse cne projected population o f  the Center. 
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MATIOMAIL AERONAUTICS AND SPACE A W I I O I S T ~ A T I O N  

JUSTIFICATION DATA 

PROJECT DESCRIPTION: 

DUOGET E S T l W T E S  

FY 19 66 

This p ro jec t  proposes the construct ion of a NAbk Space Science Uata Center t o  be located north of the Applied 
Sciences Laboratory, Building #.! a t  the Goddard Space F l ight  Center. The Data Center will be approximately 
100,000 -quare f e e t  of a rea  cons is t ing  of a groulid f loor  and two addi t iona l  f l o o r s ,  half  of t he  area u t i l i z e d  
f,,r t ' l c  ) - t a  Cepter Act iv i t iee  and the balance as  o f f i c e  qticice fo r  Center personnel. The construct ion of the 
? f f i c r  z i t ' i  i s  such t h a t  canversion of t h e  e n t i r e  bui lding to  Data Center Act iv i ty  can be r ead i ly  accomplished 
i : i t h  rl :niilimum of cost .  The f a c i l i t y  will be of concrete  and s t e e l  construct ion having masonry r a i l s  and 
I I , ~ ~ O . ~ I ~  211d s t ee l  p a r t i t i o n s  and conform t o  the  ex i s t ing  a rch i t r c tu ra l  design of t he  Center. Raised f loor ing  
f c T r  t t ,e  i n s t a l l a t i o n  o f  cableways f o r  e l ec t ron ic  computers, data  handling equipment and associated areas  i s  
recjuii-etf fo r  e f f i c i e n t  operat ion and l o w  maintenance cob t s .  ~ i r - c o n d i t i o n i n g  w i l l  be in s t a l l ed  t o  control  
tenlperat<,re and humidity i n  the da t a  handling and s torage  areas .  Data r e t r i e v a l ,  microfilm and reproduction 
rquiprnent i s  a l s o  included i n  t h i s  project .  Off ices ,  including those s e t  a s ide  f o r  study and res ident  research 

0, personnel,  and parking f a c i l i t i e s  w i l l  be  provided f o r  approximately 450 personnel. By extending ex i s t ing  
u t i l i t i e s ,  the necessary e l e c t r i c a l ,  ch i l l ed  water ,  steam and drainage systems w i l l  adequately support  the 
proposed f a c i l i t y .  

M A Y  OF W T A L U T K W I  APPROPRIATION 

PROJECT JUST IF ICATION : 

PROGRAM OR PROJECT 

The National Aeronautics and Space Administration under i t s  or ig ina l  implementing a c t  i s  required t o  e f f e c t  
the  widest  poss ib le  dissemination of the r e s u l t s  of a l l  i t s  research and development p ro jec t s  internaLfy and 
t o  t he  s c i e n t i f i c  community. In the  pas t  and a t  present ,  l a r g e  accumulations of s c i e n t i f i c  s a t e l l i t e  da t a  
have been and a re  r e su l t i ng  i n  s ign i f i can t  space science discoveries .  However, no f a c i l i t y  has been establ ished 
For the control  and u t i l i z a t i o n  of much of t h i s  valuable  and voluminous data .  Although space sciepce experi-  
ment information i s  ava i l ab le  from various sources t o  in te res ted  personnel there  i s  no s ing le  poin t  source 
ex i s t ing  where the  information accumulated from these experiments can be used i n  cooperation with o ther  da t a  
c e n t e r s ,  observator ies ,  un ive r s i t i e s  and experimenters t o  e f f ec t ive ly  communicate t o  t h e  s c i e n t i f i c  community 
and NASA s c i e n t i s t s  useful s c i e n t i f i c  da ta  information. This task has been assigned by the NASA t o  the Goddard  
Space P l igh t  Center and t o  i n i t i a t e  t h i s  assigned function, i t  i s  necessary tha t  an appropr ia te  f a c i l i t y  be 

Goddard Space F l igh t  Center Constructian of F a c i l i t i e s  X\SA Space Science Data Center 



BUDGET ESTIMATES 
N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA I FY 1966  
1 

MAYE OF INSTALLATION I APPROPRIATION I PROGRAM OR PROJECT 

PROJECT JUSTIFICATION: (Continued) 

es tabl ished t o  provide t h e  capab i l i t y  f o r  present  and foreseeable fu tu re  requirements. 
Center proposed herein w i l l  serve as a na t iona l  reposi tory and dissemination point f o r  a l l  NASA sponsored space 
science research da ta .  
d a t a  f o r  dissemination i n t e r n a l l y  and t o  t h e  s c i e n t i f i c  community. 

The Space Science Data 

This f a c i l i t y  w i l l  enable the  acqu i s i t i on ,  organization, s to rage  and r e t r i e v a l  of t h i s  
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FISCAL Y E A R  1966 ESTIMATES 
- - -2 -<- 

M E  E T  I h G  
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MAYE OF INSTALLATION APPROPRIATION 

Goddard Space Flight Center Construction of Facilities 
PROGRAU OR PROJEL; Add it ion to 

Research Projects Laboratory 

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications 

AUTHORIZATION LINE ITEM: 

LOCATION OF PROJECT: 

COGNIZANT NASA INSTALLATION: Goddard Space Flight Center 

TYPE OF CONSTRUCTION: Extension 

Goddard Space Flight Center 

Greenbelt, Prince Georges County, Maryland 

FUNDING : 

FY 1964 and Prior Years $ 50,000 

FY 1965 (Estimate) 110: 009 

FY 1366 (Estimate) 2,230,000 

___ --- 
Total Funding thru FY 1966 $2 ,3Y 0 ,000 
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NATIONAL AERONAUTICS AND SPACE ADIIIFIISTRATION 

JUSTIFICATIOII D/.V h 
--- --____ _ _  

8UDCET E S T l n A T F S  

FY  1966 

PKOJECT COST ESTIMATE : 

NAME OF IWSTALLATION 

Goddard  Space F l ight  Center ~ _ _ _  

Land Acquisit ion 

APPROPRlATlON ' PROGRAM OH PH6JECT Add i t ion t o  I Research Pro jec ts  Laboratory 

Construct ion 

Research Pro jec ts  
. Lab oratory Add i t  ion 
C i t y  Water Lines 
Chi I. l e d  Water Lines 
S t e m  Lines 
Sani ta ry  & Storm Lines 
Gas Lines 
E l e c t r i c  Power & Conmunication 
Duct Banks 
Roads , Walks, & Parking 

Equipment 

Analysis Equipment for  
Extra-Terres t r i a l  Materia 1 

X-Ray Optics System 
H e 1  ios  t a t  
Mod. & Relocation of Exis t ing 

D u s t  P a r t i c l e  Accelerator 

Design 
For Construction 

Unit of 
Measure 

--- 

SF 
Ls 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

LS 
LS 
LS 

LS 

LS 

Unit Total  
cos t  cost - - 

3 1,600,000 

$3Q, 00 1 ,500 ,000 
1 ,'5 00 
15,000 
8,000 
6,000 
5,500 
35,000 
15,000 
14,000 

200,000 
80 , 000 
50 ,@@e 

300 , 000 

I 

1,500 
15 , 000 

8., 000 
6,000 
5,500 

15,000 
14,000 

630,000 

35,000 

200 , 000 

50,000 
80 , 000 

300 , 000 

i 
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NATIONAL AERONAUTICS AND SPACE rOUlNlSTRATION 

JUSTIFICATIOX DATA 

Fallout  Shelter+: 

-- ___ 
BUOCET Es, res 

FY 1966 

Unit of Unit Total  
Measure Quantity c o s t  - c o s t  - 

- 
NAME OF INSTAL LA TI^^ APPROPRIATION 

Construction of F a c i l i t i e s  Goddard Space F l igh t  Center ~ _ _ _ _ _ - - -  

I 

PROGRAM OR PROJECT Addition L~ 
Pcscarch P ro jec t s  Laboratory 

TOTAL 
. $2,230,000 

-:: Based on a recent  GSFC Fal lout  S h e l t e r  Survey, adequate s h e l t e r  
areas i n  bui ldings e x i s t i n g  o r  under construct ion are ava i l ab le  
t n  house the projected population of t he  Center. m 

I 
I-- 
0 PROJF:C 1’ DESCRIPTION : -.-- 

It  i s  propvsed t o  construct a f a c i l i t y  of approximately 50,000 square f e e t  of f l oo r  a rea  i n  a ground Floor and 
two add i t iona l  f l oo r s  t o  be located contiguous t o  the  Research P ro jec t s  Laboratory, Building No. 2 .  The bu i ld -  
ing  will be of concrete and s t e p 1  construct ion having masonry walls and i n t e r i o r  p a r t i t i o n s  of s t e e l  and cement 
masonry. Some of t he  spec ia l  fea tures  required f o r  t h i s  f a k i l i t y  include a h e l i o s t a t  and dome,mounted on t h e  
roof,with a d i r e c t  o p t i c a l  path t o  the  X-ray Imaging laboratory,  high capaci ty  vacuum pumps f o r  s eve ra l  labora-  
t o r i e s ,  cryogenic system t o  support t he  low temperature chemistry f a c i l i t y ,  computer areas, photographic dark-  
rooms, and conference rooms. Shielding, heat ing,  v e n t i l a t i n g  and air-condiLioning systems, and other s a f r i  y 
f ea tu res  associated with p a r t i c l e  acce le ra t ion  and radio-chemistry w i l l  be included i n  t h e  design of t h i s  
f a c i l i t y .  
By extending e x i s t i n g  u t i l i t y  services  t o  the  bui lding,  a l l  necessary e l e c t r i c a l ,  ch i l l ed  water, gas ,  domestiL 
water, s t e m  and drainage systems vi11 be  provided t o  adequately support the  building occupancy. 

Off ices ,  laborator ies  and parking spaces w i l l  be provided t o  accommodate approximately 110 peop I C .  



NATIONAL AERONAUTICS AND SPACE A W I Y I S T I A T I O U  

JUSTIFICATION DATA 

PROJECT JUSTIFXATION: 

BUDGET ESTIMATES 

FY 1966 

Space Science inves t iga t ions  t o  da te  have resolved many quest ions.  They have a l s o  pointed the way t o  the f u r t h e r  
inves t iga t ions  required t o  understand the processes i n  the sun, s o l a r - t e r r e s t r i a l  r e l a t ions ,  r ad ia t ion  i n  space, 
and o ther  f ace t s  of space science.  For some of these forthcoming inves t iga t ions  the f a c i l i t i e s  for the develop- 
ment and ca l ib ra t ion  of the required instruments are e i t h e r  i n  exis tence o r  being b u i l t .  For o the r s ,  however, 
new f a c i l i t i e s  are required.  It i s  the purpose of t h i s  pro jec t  t o  s a t i s f y  the l a t t e r  requirement and provide 
unique c a p a b i l i t i e s  i n  the  f i e l d s  of:  

Yam OF INSTALLATION 

Goddard Space F l igh t  Center 

(1) X-Ray imaging systems such as those planned for the Advanced Orbiting Solar  Observatory (AOSO) 

APPROPRIATION 1 PROGRAYOR PROJECT Addition t C  

1 Research F r o  jec t s  Laboratory- Construction of F a c i l i t i e s  .. ~ 

(2) Detec?ors f o r  high ve loc i ty  cosmic dus t  capable of studying the canposition of these particles 

(3) Analysis of extra-terrestrial  p a r t i c l e s  such as t e k t i t e s ,  micrometeorites,  and cosmic dust  

(4) Ul t ra -v io le t  payload ca l ib ra t ion  

Associated with these unique c a p a b i l i t i e s  w i l l  be 

(a) A h e l i o s t a t  t o  give the  s o l a r  spectrum i n  the  laboratory 

(h )  A low temperature chemistry f a c i l i t y  t o  s tudy the formation of cosmic dus t .  

A s  indicated above, the  proposed f a c i l i t y  w i l l  provide the  equipment and/or space required i n  four (4) major 
f i e l d s  of space science.  A concise descr ip t ion  of the e f f o r t  planned i n  these f i e l d s  and its importance is  as 
follows : 

One major porcion of the t a c i l i t y  w i l l  provide a means f o r  developing and ca l ib ra t ing  X-ray te lescopes t o  be 
used i n  studying e x t r a - t e r r e s t r i a l  sources of which the sun i s  t h e  s t ronges t .  As the  solar X-rays a r e  known t o  
be in t imate lv  related t n  snlar f l ? r e ~ ,  E k 5 :  s z ~ d y  >,ill L W L I L K ~ ~ U L ~  c o  our understanding of f l a r e s  and o ther  processes  
on t h e  sun. For t h i s  reason on S-ray telescope t o  image the sun i s  planned for  the f i r s t  AOSO. T o  a l i g n  and 
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WATIOMAL AERONAUTICS AND SPACE ADMINISTRATION 

J USTlFlCATlON DATA 

PROJECT JUSTIFICATION: (Continued) 

8UOCET ESTIMATES 

FY 1966 

0 
c a l i b r a t e  these te lescopes a source of p a r a l l e l  X-ray having wave lenghts between 1 A and 400 is  requi red .  The 
proposed f a c i l i t y  w i l l  supply the  means t o  m e e t  t h i s  requirement and t o  check-out grazing incidence op t i c s  such as 
those t o  be used on AOSO. I n  addi t ion ,  X-rays have r ecen t ly  been discovered o r ig ina t ing  from unknown sources  i n  
space. I t  i s  possible  t h a t  inves t iga t ion  of these  sources with X-ray te lescopes may revea l  information of t he  
o r ig in  of cosmic rays a n d  of s t e l l a r  evolut ion.  

Y A W  OF INSTALLATION 

A second major a rea  which will be supported by t h i s  f a c i l i t y  i s  concerned with the  de t ec t ion ,  c o l l e c t i o n ,  
Required are the  kinematical ,  physical ,  and chemical charac-  and laboratory s tud ie s  of e x t r a - t e r r e s t r i a l  m a t t e r .  

t e r i s t i c s  of p a r t i c u l a t e  matter i n  space i n  order  t o  inves t iga t e  both the  o r i g i n  of the  s o l a r  system and of t he  
p a r t i c l e s  themselves. 

I i f  the  capab i l i t y  e x i s t s  t o  simulate the  v e l o c i t i e s ,  s i z e s ,  and composition of these  p a r t i c l e s .  A t  present  t he  
IQ Center has a two mi l l i on  v o l t  VanDer Graaf acce le ra to r  s p e c i f i c a l l y  designed for  t h e  acce le ra t ion  of dus t  p a r t i c l e s .  

To accomplish t h i s  requi res  d e f i n i t i v e  space f l i g h t  experiments which can only be conducted m 
w 

It i s  one of two such acce lera tors  i n  the  country.  Included i n  t h i s  p ro jec t  are funds f o r  the modi f ica t ion  of t h i s  
machine, which w i l l  cons is t  of r a i s ing  the  energy leve l  from 2 MEV t o  20 MEV by construct ing a s m a l l  l i n e a r  acce le-  
r a t o r  and using the  VanDerGraaf as an i n j e c t o r .  
masses i n  the  range of t o  grams t o  v e l o c i t i e s  i n  the  range of 1 KM p e r  second t o  35 KM per  second. The 
proposed modif icat ion i s  necessary s ince  s tud ie s  have indicated t h a t  p a r t i c l e s  i n  space have a minimum v e l o c i t y  of 
11 KM per second d i t h  respec t  t o  the  e a r t h .  

When modified the  instrument w i l l  be capable of a c c e l e r a t i n g  

APPROPR I A T ION PROGRAM m o J E c T  Add i t  ion t 

A t h i rd  major pa r t  of t h i s  f a c i l i t y  i s  t o  provide the means f o r  the  ana lys i s  of samples of t he  lunar  s u r f a c e  
and other  e x t r a - t e r r e s t r i a l  matter and t h e  s tudy of t he  methods of formation of these p a r t i c l e s  i n  space. 
sample ana lys i s  capab i l i t y  furnished under t h i s  pro jec t  w i l l  enable s c i e n t i s t s  t o  ca r ry  out experimental research  
on p a r t i c l e s  such as meteor i tes ,  t e k t i t e s  arid cosmic d u s t  with the  long range goa l  of conducting d e t a i l e d  s t u d i e s  
of lunar samples t h a t  w i l l  be brought back on P ro jec t  Apollo. To understand how such aggregates of p a r t i c u l a t e  
matter p a r t i c l e s  can evolve i n  space and what t h e i r  composition means i n  terms of t h e i r  o r i g i n ,  low temperature and 
pressure chemistry f a c i l i t i e s  are required.  

The 

The fourth major par t  of the f a c i l i t y  \ . r i l l  be used i n  d i r e c t  support of the  Sounding Rocket Program and t o  some 
This por t icn  of the  bui ld ing  w i l l  provide space fo r  a vacuum tank i n  which payloads can ex ten t  i n  support  of OAO. 

be placed and ca l ibra ted  as 2 funct ion of wave length i n  the  u l t r a - v i o l e t  range. 

NASA FORM 944 mEv. JUL 6.) PREVIOUS EDITIONS A R E  OBSOLETE. 



GOODARO SPACE FLIGHT CENTER 

FISCAL YEAR 1966 ESTIMATES 

ADDITION TO RESEARCH PROJECTS LABORATORY 
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NATIONAL AERONAUTICS A N D  SPACE A D  I'IISTRATION 

JUS 1'IFICATION DATA 
M A C E  OF ItlSTALLATION 

~- 
APPROPRIATION PROGRAM OR PROJECT 

LOCATION OF PROJECT: G r e e n b e  

COGNIZANT NASA INSTALLATION: 

TYPE OF CONSTRUCTION 'ZROJECT: 

I FUNDING : QI 

r 
Ln 

FY 1964 and P r i o r  Y e a r s  

F Y  1965 ( E s t i m a t e )  

FY 1966 ( E s t i m a t e )  

New 

Total Funding through FT 1966 
I 

$1,075,000 



. 

NATIONAL AERONAUTICS A N D  SPACE ADUlNlSTRATlON 

JUSTIFICA-f10N DATA 

OUDGET ESTIWAT€S 

FY 1%6; 
- 

NAME OF I#TAI .UTKY( APPROPRIATIOII 

~ 

SUPPORTING OATA: 

PROGRAM OR PROJECT 

PKOJECT COST ESTIMATE: 
U n i t  of 
Measure 

Land Acquisition 

Cons t ruc t ion 

Building Modification including 
Air-conditioning and E l e c t r i c a l  Systems 

E qui pmen t 
a\ 
I 

t-- Diesel Generators 
a\ 

E l e c t r i c a l  Switchgear and Accessories 
E l e c t r i c  Sub-station 

Design 

For Construction 

Fa1 lou t  She l t e r  

b 

LS 

LS 
LS 
LS 

Is 
--- 

Quantity 

--- 

Unit Tota l  
cost  - c o s t  - 

--e --- 

$ 120,000 

--- $120,000 120 ; 000 

--- 150,000 

--- 660,000 
--- 100,000 

TOTAL 

910,000 

150,000 

660,000 
100,000 

-- 
NASA FaRY V44 taw. JUL ~ 1 )  ~REVIOUS EDITIONS A R E  OBSOLETE. 



NATIOWAL AERONAUTICS A N D  SPACE ADMINISTRATION 

JUSTIFICATION DATA 
- 

This p ro jec t  provides fo r  the  following items: 

BUDGET ESTIMATES 

FY 1966 

lncreased Xe l idb i l i t y  f o r  Computer Systems - The i n s t a l l a t i o n  of d i e s e l  generators and modiLiLations t o  e l ec -  
t r i c a l  and air-condi t ioning systems t o  accommodate increased r e l i a b i l i t y  requirements of computer systems i n  the  
Central  Flighh Control and Range Operations Laboratory (Building No. 3) and t h e  Spacecraft  uperations F a c i l i t y  
(Building No. 1 4 ) .  The d i e s e l  generators w i l l  b e  i n s t a l l e d  i n  the  d i e s e l  room i n  the basement of the  Central  
Power P lan t  adjacent t o  the ex i s t ing  d i e s e l  generators t h a t  a r e  present ly  used fo r  back-up power. The switch- 
gear and a l l  aux i l i a ry  equipment required f o r  t he  operation of the  p lan t  w i l l  he i n s t a l l e d  as a r i g i n a l l y  planned 
in h e  i n i t i a i  design of t he  power p l an t .  

Purchase of E lec t r ic  Substation - Funds are included under t h i s  pro jec t  t o  purchase the  present ly  leased sub- m 
F 
I s t a t i o n  at the  Goddard Space F l igh t  Center. The subs t a t ion  i s  current ly  owned by the  Potomac E l e c t r i c  Power 
4 Company and cons i s t s  e s s e n t i a l l y  of  t h e  following components: 

1. A s t e e l  s t r u c t u r e  fo r  terminating two (2 )  incoming 33 KV Feeders. 

2 .  An outdoor type o i l  c i r c u i t  breaker f o r  each incoming feeder.  

3 .  An outdoor type high voltage bus and switching s t r u c t u r e  

4 .  Four ( 4 )  transformers; two ( 2 )  5000 /6250  KVA f o r  conversion to  4,160 vol tage,  
and two (2)  15000/20G00 KVA fo r  conversion t o  13,800 voltage 

5. Ourdoor type metal c l a d  svi tchgear  idr thc d i s t r i b u t i o n  of both 4,160 and 13,800 v o l t  power 

A 1 1  necessary a u x i l i a r y  er;i~ipnmon+ z - z h  2~ - L A , u A L  ,.---..:& U L C a h ~ ~ ~ ,  - - '  c u i i ~ r o i s ,  mecering, p ro t ec t ive  equipment, and automatic 
f e a t u r e s  are included i n  the  switchgear edulpment. 



-1-L A E R O U A U T U  AWD SPACE A ~ n * s t ( l I T I o Y  

JUSTIFEXTIOW DATA 

The mosL c r i t i c a l  component of the NASCOM network is the switching system. Fa i lure  of Lhe switching system would 
completely imnobilize the NASCOM network; therefore ,  two i d e n t i c a l  Univac 490 switching systems a r e  being i n s t a l l e d  
t o  operate i n  p a r a l l e l ,  thus e l iminat ing equipment f a i l u r e  as a source of network f a i l u r e .  It i s  planned chat  
during c r i t i c a l  missions one 490 would operate on commercial power, the other  on d i e s e l  power. With t h i s  arrange-  
ment, f a i l u r e  of e i t h e r  power source would not cause the switching system t o  f a i l .  During non-mission t i m e ,  both 
490’s  would  operate on connnercial power. 

~ U O C L T  E S V U T U  

FY 1966 
i 

The following tabulat ions i l l u s t r a t e  the u t i l i z a t i o n  of ex i s t ing  and new generators :  

UIE of YLITALLAT’IQ 

Goddard Space F l ight  Center 

DIESEL GENERATORS 
EXISTING LOADS 

Manned Space F l ight  Tracking Computers, 

1 Univac 490 Switching System 
Computer and Crnnmunica ti  ons Air-Condi t ioning 

Building N o .  3 

Systems 

A ~ O P I I  t~ T ION PROCRAM a PC)OKCT 

Construction of F a c i l i t i e s  U t i l i t y  I n s t a l l a t i o n  

150 KW 

100 Kw 

300 KW 

550 KW 
- 
- - 

I n  addi t ion  t o  the  loads shown above, approximately 30 KW is  f o r  the Nimbus f a c i l i t y ,  but t h i s  load should not  be  
required a t  the same t i m e  t he  Manned Space F l igh t  Computers are operat ing under c r i t i c a l  coverage. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

I' R(3J ECT JUS TI FICiiTION : (Continued ) 

BUDGET E S T I Y A T E S  

FY 1966 

The 300 KW shown for  a i r -condi t ioning systems is  required standby t o  provide acceptable r e l i a b i l i t y  during c r i t i c a l  
coverage. The two e x i s t i n g  30G KGJ Diesel u n i t s  are s u i t a b l e  fo r  these  loads. 

NAYE OF IMSTALLATKWI 

NEW LOADS 

APPROPRIATION 1 PROGRAM OR PROJECT 

Control Center Branch (2nd f l o o r ,  Bldg. 14) 200 KW 
Data Support Branch (Bldg. 14) 75 KW 
Computer and Comnunication A/C System 250 KW 

525 KW - - 
o\ 

$ The 250 KW f o r  air-conditioning systems i s  required standby t o  provide acceptable r e l i a b i l i t y  during c r i t i c a l  
coverage. The two proposed 300 KW Diesel u n i t s  w i l l  be s u i t a b l e  f o r  these  new loads. 

Now t h a t  Center power requirements f o r  the  forseeable  fu tu re  have s t a b i l i z e d ,  t he  leas ing  of t he  e l e c t r i c  sub- 
s t a t i o n  i s  no longer appropriate .  Recent cos t  analysis  shows s i g n i f i c a n t  advantage t o  the  government over t h e  
expected period of use i f  t h e  sub-stat ion i s  purchased. 



H9US IivG PL.ih' 

?reseiited d ~ ;  the  folicr.:Ing page:. i s  tt;e " r r s o ~ n e i  tiousi; iL ?ian for   he Center. Tr:c :.eparate 
:.urnnary plans are  submitted and a r e  id-.ntiEied as P lc i i  "A" an6 Is. .  'L!'. The  Ceta i l  a!:eeLs 5 ~ 1 p p ~ : r ~  
d i t h e r  plat,. The difEerence l:-. cor . tL>, i t  i: ? l a m  ".;" & "B" i s  as  follows: 

PLAN "A" 

The personnel housing requirements shown i n  t h i s  plan are i n  agreement with the cur ren t  c e i l i n g s  
m 
N 

authorized by OSSW; i .e . ,  3,725 i n  FY 1965 and FY 1966. However, t h i s  i s  a constrained f igu re  and 

dated Sept. 14,  1964) out l ined the  ac tua l  personnel requirements f o r  FY 1965 and shows a shortage of 
140 c i v i l  s e r v i c e  personnel. As s t a t ed  i n  the  l e t t e r ,  the  Center f e e l s  the increase i s  a necess i ty  
t o  accomplish our cu r ren t  programs. I f  the  c i v i l  s e rv i ce  c e i l i n g  cannot be increased we vi11 be 
r3rced t o  add more cont rac tor  personnel. Therefore,  the Housing Plan contains  the addi t iona l  person- 
nel requirements i n  the  "Total Contractor and Other" l i n e  f o r  FY 1965 and 1966. For FY 1967 and 
beyond, the f igu res  shown a r e  not coristrained and, accordingly,  the 140 personnel a r e  de le ted  from 
the  cont rac tor  1 ine.  

0 does not  r e f l e c t  t h e  Center ' s  requirements. Goddard's recent  l e t t e r  t o  D r .  Newel1 ( F i l e  64004, 

This plan r e f l e c t s  the addi t iona l  140 personnel i n  the  "Total NASA'' l i n e  i n  FY 1965 and our pro- 
jec ted ,  unconstrained requirements i n  FY 1966 and beyond. 
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Porn, and analyzed. 

MTIONAL AERONAUTICS AND SPACE P-OhIIN1STRATIOW 

C C ~ 6 T I O N  OF FACILIIIES 

FISCAL '&!iR 10 BUDGET ESTIMATES 

+ 
t'.',"A C ZXALUTIOW IOU OF INSTA 

-.. F A 7  ,T 

The %..sic mission of the Statfon is to prepare, assemble and 
Launch scientific e q e r h n t s ,  achieve the &sirei iposit ion 
and velocity in space, track anti acquire and record the data 
sought. These iiata are processed and reSced to nieanhgfhl 

F13Cl'A 

mas64 mia 
PRIOR 'ItA# 

10.0 

10.0 

FUNOIN 

FV ta 65 

16.5 

t- 

18.5 

443.0 

605.0 

- --- 
1,048.0 

4 

4 
., . , . 
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J u f T l F l C A ~  OATA 

PR0C;yRAM O F F I C E  FCW TEE PROJECT: 

WDolt U T Y U f u  

FY19 66 

AUTHCWIZATIQN LINE ITEM: 

LOCATION OF prloJM=T: 

COGIllZANT NASA l 3 m O N :  

TYPE OF CONSIRUCTION PROJECT: 

7 FUNDING: 
h) 

FY 1?64 and prior years 

FY 1965 (Est imate)  

FY 1966 (Estimate) 

T o t a l  Funding Thru FY 1966 

PROJECT COST EEYImmE: 

A. LAND A C Q U I S I T I O N  

B. CONSTRUCTION 

1. Grading and piling 
2. Water and Sewerage 
3. Electrical  distribatlon 

Office Space Science & Applications 

Wallops Station 

Wallops Island, Accamack C o u n t y ,  V i r g i n i a  

Wallops Station 

N e w  

-0- 

$ 29,700 
16,100 
15,800 



U T I O U A L  AERONAUTIQ AND SPACE ADMINISTRATION 

JUmFlCATlON DATA 

I n r r n r n m r . .  ----- I-iASA N U U P S  STATION I CONSTRUCTION OF FACTT~ITIES , rwomILyLDLI anur - 
fY?CmT:YG -&Ti.: 

3 .  CORSTRUCTION, (CONTINlTED j 

4. Sub-station and $ 2l,200 
5. Roads and loading areas 13 200 
6.  Assembly shop (6,500 sq. f t .  @? 53.00 345,000 

@A3 ,! 000 

BUDGET ESTIMATES 

FY 19 66 

C. EQLTPMENT 

D. DESIGN 

E. FAILOUT SHELTER 
v 
i 
w 

TOTAL 

-0- 

-0- 

-0- 
h43,ooo 

P R O J E T  D E S C R m O I ? :  

This p r o j e c t  w i l l  provide a 3 bay assembly bui ld ing  ir. the  north laurch axea of Wallog: Is land as ind ica ted  on the 
f a c i l i t y  plan. 
and checkout of s o l i d  fuel, mult i -s tage rocket  systems and payloads.  
t h e  large payload-stage systems such as Wasp t h a t  r equ i r e  v e r t i c a l  assembly. The bui ld ing  w i l l  be constructed 
of s t r u c t u r a l  steel, t r ans lucen t  panels ,  and 12 inch t h i c k  re inforced  concrete bay separat ion walls. 
i s  shown on t h e  f a c i l i t y  plan.  U t i l i t y  requirements trill be m e t  by in t e r f ac ing  with ex i s t ing  water,  sewerage, 
and power systems. 

The bui ld ing  w i l l  provide 6,500 square f e e t  of environmentally cont ro l led  space f o r  the assembly 
Door and crane clearances w i l l  accommodate 

Floor plan 

PROJECT JUSTIFICATION: 

The assembly shop i s  requi red  t o  a l l e v i a t e  congestion t h a t  has been a ser ious problem for th ree  years  i n  the  
existing assembly axeas. Drovide a ~ ~ t r 2 l l e . 7  CZ-;:rSruXeii: capa'uiii-cy I o r  temperature and humidity s e n s i t i v e  f u e l  
grains a d  payloads, and t o  avoid exceeding the  explosive s a f e t y  ra,x,ir!g of the 8 ~ ~ 2 .  

supports  such OSSA - OART programs as ionospheric physics ~ energe t ic  px-'ti=?.es: geop-obes, aeronomy, Tra i lb l aze r ,  
meteor simulation, Wasp, Se r t ,  e t c .  
ment, s a fe ty ,  and space t h a t  cannot be met wi th  exist.!iEg f x L l : t L z : .  
f:;'l? A-ules <A?: 

The north assembly area 

These experiments and assoc ia ted  vehicles d i c t a t e  requirements f o r  environ- 
81,:~at L ~ X L  qer&z:ai . .  -with the present  

d o n e  x i i i  have a d e t r i q e n t a l  e f f c c t  on vehic: P S ;  ~ y r l ~ z f i z ;  ;crzcxic1,  G: l d ~ r l c i ~  scneauies ,  



NATIONAL A Q K H U U I I Q  AND -ACE ADYINlSTRATION 

JUSTIFICATION DATA 

-0- 

e v m r  ESTWATES 

FY 19 66 
I U I  Of I ~ A L U T I O N  

OPS STAT1 ON 
A m O P R U T K ) N  PROGRAY on PROJ€CT 

CONSTRUCTION OF FACILITIES ASSEMBLY SHOP 



- ,  --- 
BUDGET UTIUATLS .--TTL- 1 I(AfK)HAL AIXOMAQAICTlet h?:D :PACE ADUlWlSTRATlON 

-- JIJSTIRCATICK4 DATA 
..- 

I 
#4L? Z.; ' ZTALUlfM'! I I\PPROPRIATION i PROGRAY OR PROJECT 

f _. .>&TZiLS EA-ihx 

PRCKXAM O F F I C E  FOR THE INSTALLATIOIV: 

NASA \IALLOrS STATION I C O N S ~ C T I O N  OF F A C I L I T I E S  ! LA?.rnCH C o m . n L  E?!!LTlf!!G 
1 

I Office Space Science & Applications 

PROGRAM O F F I C E  FOR THE PROJBCT: 

AUTRORIZATION LINE ITEM: 

Locm10m OF PRUJECT: 

FY 196L a d  Prior Years 

FY 1965 (Estimate) 

FY 1966 (&timate) 
T o t a l  Funding Thru FY 1966 

PROJECT COST limmATE: 

A. LANDACQUISTPI~ 

B e  CONSTRUCTION 

1. Grading & piling 
2. Water nd Sewage  

Office Space Science & Applications 

NASA Wallops Station 

Wallops Island, Accamack County, Virginia 

NASA Wallups Station 

new 

$ 1 O J m  

18,500 
605 ,OOO 

$633,500 

-0- 



. 

B. 

C. 

4 
I 'rn 

D. 

E. 

3. Elec t r ica l  Mstrlbutio~l 1 8 D  30° 
4. sub-statim Lu>400 
5. Roads andprnrhing areas 19,700 
6. hunch Control Building (3,160 sq. ft. 63 58.40) 184,700 

$ =7Doo0 

l.* cabling 
2. - 
3. Firing c i r cu i t s  
4. checkout consoles 
5.  C o n t r o l  systems 30, Ooo 

10.000 - 
$633.500 

PROJECT DEscRmox?: - 
This project w i l l  provide a launch control building i n  the north launch area of Wallups Island 88 indicated on 
the fac  Uty plan. The building w i l l  house the system and personnel r equ i r ed to  perform checkout and launch 

1 

- > 
operations fo r  those experiments launched fram pads 4 and 5 
s tabi l ized unguided, multi-stage, solid-fuel systems utilizing various boosters including t h e  Recruit- 
augmented Castor (135.000-pound thrust-l3,500 pound weight). 
3,160 square foot, reinforced concrete building with a s tabi l ized sand surround. Cabling, firm circui t s ,  
vehicle-payload checkout consoles, contzol systems, and range interface eqvipent  Kill be provided. 
re-ements - .. w i l l  be m e t  by interfacing with existing water, sewerage, and power systems. 

NASA FORM 8u CREV. JULL 

The vehicles involved are  aerodynamically 

The f a c i l i t y  will c o n s i h  of a two-level, 

VtilitY 
- - - 



PROJECT JUSTIFICATION: 

This pro jec t  i s  required t o  r e l i eve  an overload condition t h a t  has exis ted for  three years i n  This area.  The north 
launch area supports OSSA and OART f l i g h t  programs such as radio-attenuation measurements, Trai l2lazer  reent ry  
heat- t ransfer  experiments, space nuclear auxi l ia ry  power system, solar-oriented control systems, meteor simulation, 
Vector so l id- fbe l  rocket comtrol systems, component and system development programs, soiuidiiig rackets ,  and 
probes. The ex is t ing  launch control building, which serves four pads and f ive  launchers, i s  overcrowded on the 
upper l e v e l  with two Scout checkout systems, a universal  console, W, console, and associated range in te r face  
equipmat .  The lower l e v e l  i s  densely packed with cable entrances, termination racks,  t rays ,  and launch 
p r o e m e r .  Suf f ic ien t  f l o o r  space i s  avai lable  for  access t o  cable racks and the  programmer operator s ta t ion ;  
nowever, t h i s  space i s  "shoulder width" and cannot be reduced t o  accommodate addi t ional  equipment. 
t o  reduce the  detrimental  operat ional  conditions on the  upper l eve l ,  temporary pa r t i t i ons  have been i n s t a l l e d  
t o  separate operation funct ions.  The p a r t i t i o n s  ease simultaneous operations cross- ta lk  but contribute t o  the  
crowding. The increasing Scout schedule (8 t o  12  per year) w i l l  require  t h a t  t h i s  launch control building be 
i n  use constantly which will have a deleter ious e f f e c t  on other programs i f  t h i s  f a c i l i t y  i s  not provided. 

In  order 
-1 

A 

ESTIMATED FUTURE YEAR FUNDING: 

-0- 



WALLOPS STATION 

FISCAL YEAR 1966 ESTIMATES 

ASSEMBLY SHOP 

r a  EXIST. ASSEMBLY 
EXISTING LAUNCH 11 
PAD N0.5 7 t l  SHOP 

:G  EXISTING LAUNCHER 

I 

I_---'> 
--=========+ - 

- 
ATLANTIC OCEAN 

LAUNCH FACILITY PLAN 
SCALE 

A BOGUES BAY 

LAUNCH AREAS 
7' LAUNCH ARE :AS A T L A N T I C  OCEAN 

LOCATION P L A N  
SCALE - 

0 I12 (MI. 

( I '  
IO' 

60'  

SCALE 0- I -  SO' ?So 100' 

EXISTING ASSEMBLY 

\\ 
1 NEW ASSEMBLY SHOP \ \  

PERSPECTIVE \i 
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N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 66 SUDGET ESTIMATES 

I COGNIZANT PROGRAM OFFICE I LOCATION O F  INSTALLATION COUNTY NEAREST CITY 
I F O R  INSTALLATION I YASA "STA LLA TlON 

A m s  Research Center /Advanced Research and Moffett Field, Calif. ' Santa Clara Mountain Via- 
Technology 

I P E R S O N  N E L S T R E N G T H  ' FY 1964 FY 1965 1 FY 19 66 
L___ - - - - INSTALLATION MISSION -?>I?=- 2,205 j 2,205 

29 2 3 10 320 materials structures guidance and control, space sciences, ~ CONTRACTOR OTHER PERSONNEL 
environmental biology, life detection, life synthesis, human TOTAL ALL PERSONNEL , ' 2,496 2,515 2,525 

___- NASA PERSONNEL (Endof  Yew) Laboratory research in aerodynamics, thermodynamics, -~ _- 

factors, and fundamental physics and chemistry; project - ~ 

a n d  satellites) ; development of scientific-experiment pay- __-__- 

L -  - 

INVENTORY 
__I__ - - __ management of unmanned spaceflight projects (scientific probes--- ITEM 

1 L A N D  ( b e e )  __ - 
1 e . d ~  fer sysceflight projects rnanaged at Ames and elsewhere. LANb (1 cu\c ( l r  perirrrri 

FUNDING ( T h o u s a n d s  of d o l l a r s )  
I 

-- --T 
03 

PROJECT 
- 

w PROJECT L INE ITEM , SPONSOR FY 1964  AND^ FY  I S  65 
PRIOR YEARS (Estrmated) _- - 7-  - -  ---- - 

Systems Engineering Facility 

Spectroscopic-Measurements Laboratory 

Spacs Sciences Research Laboratory 

OSSA 50 46 

OART 20 42 

OSSA 46 61( 

2,787 I - - -  , 2,883 

2,078. i _ _ -  2,140 

2,459 i - - -  2,569 

__ __ . _ _  _. - 

TOTAL FOR PROJECTS IN FY 1966 ESTIMATE 



nAmE OF INSTALLATION 

PROGRAM O F F I C E  FOR TI iE INSTALLAT'ION: 

j PROGRAM OR PROJECT APPROPRIATION 

Office of  Advanced R e s e a r c h  and Technology. 

PROGRAM O F F I C E  FOR THE P R O J E C T :  

AUTHORIZATION LINE ITEM: A m e s  R e s e a r c h  Cen te r .  

Office of Space S c i c n c e s  and  Applications.  

LOCATION OF PROJECT:  hloffett F i e ld ,  Santa C l a r a  County,  Cal i fornia .  

COGNIZANT NASA INSTALLATION: Ames R e s e a r c h  C e n t c r .  

OD T Y P E  O F  CONSTRUCTION P R O J E C T :  New. 
I 
h, 

F UN DI N G : 

F Y  1964 a n d  P r i o r  Years $ 50,000 

F Y  1965 ( E s t i m a t e )  

F Y  1966 ( E s t i m a t e )  

46,000 

2 2 87 000 

T o t a l  Funding Through F Y  1966 92.883.00$ 
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BUDGET c . r i H  s 

FY 1966 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUS ~IFICATI~JN DATA 
PROGRAM OR PROJECT 

-- 
S y s t e rns  Engineer ing Fac i l i t y  I ~ - -  - 

MAME OF INSTALLATION APPROPRIATION 

Const ruc t ion  of Fac i l i t i e s  
____--- - ~- - -- Ames R e s e a r c h  C e n t e r  _- _. -~ ,“. *-:..-.2 “UI 9.T.. 

PROJECT COST ESTIMATE: 

Land Acquisit ion 

Cons t ruc t ion  

U n i t  of 
M e a s u r e  

--- 

Site i m p r o v e m e n t  I s  
Roads, parking, walks Ls 
Util i t ies  LS 
E l e c t r i c a l  d i s t r ibu t ion  I S  
Building SF 
Special  building cons t ruc t ion  f e a t u r e s  Ls 

Equipment  

Unit 
c o s t  Quantity - 

--- 
---  
- e -  

Tota l  
c o s t  - 

$1,894,200 

40,000 
7 5,900 
96,300 

107,300 
I ,  318,900 

255,800 

844,800 

Vibration, a c c e l e r a t i o n  & shock equip. LS 

T e m p e r a t u r e ,  humidi ty  & altit. c h a m b e r  LS 
Solar  concen t r a to r  Ls 

Spin table LS 
Optics  equipment  Ls 
React ion-control  t e s t e r  Ls 
Analog c o m p u t e r  ts 
Digital  componen t s  L S  
P u l  s e  -code - mo dul . t e l e m e t r y  e quip. 
Magnetic and  R F  s c r e e n  room 

, 

Ls 
Ls 

35,600 
51,700 
41,300 
77,100 
61,600 - 
50 ,600  

103,000 

11 3,400 
51,700 

- _  7GR, so0 

r 
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JUSTIFKATIOW DATA 
A PPIOPR U T 1 0  Y PIIDCRAW o(I P(lOXCT 

- Construction of Facil i t ies 1 Systems Engineering Facil i ty _ _ _  . _ _  - . . - __  __ .-_.- -- - - - __ - L . 

- -  
U i i L  O f  I*ZIALLATIO#I 

Ames Research Center - __ - - - - - __ - - - - 
~ - _  - 
SUPPORTING OATA: 

Unit of Unit Total 
X4easure Quantity - Cost Cost 

De sign --- 
SUBTOTAL $2,739,0 

Fallout Shelter and Equjpment LS 

TOTAL $2 -787.200 

T ~ L  proposed facility i s  intended to provide the requircd in-house capability to directly support all  
of A r n e s ’  flight projects and, l e s s  directly,  to support advanced hardware research  and development. The 
Systems Engineering Division has  been established pr imari ly  through new hi res ,  ae a functional group of 
high technical competence t h a t  is responsive to the needs of the Projects.  
i t  is necessary to provide new equipment and t e s t  a r e a s  that a r e  unique and a r e  unavailable at the Center. 
The proposed facillty will  provide significant gains in the effective utilization of staff and in technology 
t ransfer  between project groups through a close association of corresponding specialists from each flight 
project and f rom the Systems Engineering Division. 

To maintain th is  competence 

PROJECT DESCRIPTION: 

A multi-purpose facility i s  proposed to provide for spacecraft-  systems research  and development 
to advance the technology required for future spacecraf t ,  and in  direct  support of space projects managed 
at Ames Research Center. The facility w i l l  be located a s  shown in figure 1, on rea l  property available to . 
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N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 

JUSTIFICATION DATA 
I 

H A Y E  OF IMSTALLATIOY i APPROPRIATION PROGRAM OR PROJECT 

BUDGET ESTIMATES 

FY 1966 

NASA through a u s e  l icense  f r o m  the U. S .  Navy.  
f i g u r e  2, inc ludes  a two-story t e s t  a r e a  of 9 ,  100 s q u a r e  fee t  and  a l abora to ry  wing with two s t o r i e s  and 
a basemen t .  
e n g i n e e r s  and technicians.  
s t a n d a r d s  e s t ab l i shed  f o r  the Center .  
adequate  for  components  o r  small- s y s t e m s  t e s t ,  r e s e a r c h  and development  \vi11 be provided.  
c o l l a t e r a l  equipment  ava i lab le  a t  no c o s t  inc ludes  a magnet ic - f lux  tank  (about  6 fee t  in  d i a m e t e r )  and  R F  
sh ie ld ing  panels  t o  f o r m  a box 10  by 2 0  fee t  ( d o e s  not provide  magnet ic  shielding).  
c o i i a t e r a l  equipment  is p resen t ly  not avai lable .  

T h e  new conc re t e  s t r u c t u r e ,  schemat ica l ly  shown in  

The  to ta l  f loor  a r e a  wi l l  be 5 7 , 9 2 5  s q u a r e  fee t  and  wil l  provide the spec ia l  needs  of up to  105 
Thc  e x t e r n a l  f e a t u r e s  such  a s  park ing  a r e a s  and walks  do not devia te  f r o m  

N o  m a j o r  s i m u l a t o r s  o r  t e s t  c h a m b e r s  a re  p roposed ,  but equipment  
The  technical  

Sui table  non-technical  

m 
ul 

I 

T h e  m a j o r  i t e m s  of equipment  r e q u i r e d  i n  the l a b o r a t o r i e s  and t e s t  a r e a s  a r e  l i s t e d  under  the  "Equip-  
ment"  sec t ion  in the a t t ached  P r o j e c t  Cos t  Es t ima te .  The equipment wil l  be  u s e d  f o r  two m a j o r  pu rposes :  
F i r s t ,  fo r  s y s t e m s  w o r k  done under  the  support ing r e s e a r c h  and  technology p r o g r a m s  conducted in  suppor t  
of advanced  p r o g r a m s ,  and ,  secondly,  fo r  t he  development ,  evaluat ion and flight qual i f icat ion of space -  
craft  components  a n d  s u b s y s t e m s  r e l a t e d  to  ac t ive  p r o g r a m s .  
l a b o r a t o r i e s  wi l l  be des igned  a round  the  advanced  technology work ,  w h e r e a s  the l a rge -bay  tes t - type  equip-  
ment wi l l  be o r i en ted  toward  ac tua l  s p a c e c r a f t  h a r d w a r e  development  and  t e s t  p r o g r a m s .  

The  equipment  in the  m o r e  n u m e r o u s ,  s m a l l e r  

Specif ic  l a b o r a t o r i e s  wi l l  be des igned  f o r  s p a c e c r a f t  technological  work  i n  the a r e a s  of data and 
communica t ion  s y s t e m s ,  or ien ta t ion  con t ro l  s y s t e m s ,  e l e c t r i c a l  power s y s t e m s ,  t h e r m a l  con t ro l  s y s t e m s ,  
a n d  h igh- re l iab i l i ty  pa r t s .  

A c l e a n  r o o m  wi l l  be provided f o r  the p r e p a r a t i o n  of spacec ra f t  h a r d w a r e  and  p r e c i s i o n  developmenta l  
equipment .  The v ibra t ion  s y s t e m ,  small cent r i fuge ,  and  shock t e s t e r  wi l l  s imula te  t r anspor t a t ion ,  l aunch ,  
and  f l ight  l oads  on the fl ight equipment  and advanced  development  models .  
s o l a r  cons t an t s  f r o m  10 to  100 t i m e s  tha t  a t  e a r t h  ( f o r  s o l a r  probe  expe r imen t s  t o  
be obta ined  through the u s e  o f  a s o l a r  co l lec tor .  

Heat  fluxes correspondir ig  iu 
0. 1 AU of the sun)  wil l  

T h i s  co l l ec to r  wi l l  be used  for  advanced  technology w o r k  
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N A T I O N A L  AERONAUTICS AWD SPACE ADMINISTRATION 

JUSTIFICATION DATA 

on s e n s o r s ,  m a t e r i a l s ,  s o l a r  c e l l s ,  t h e r m a l  coa t ings ,  a n d  s in i i l< i r  p r o b l e m  a r e a s  of a s o l a r  probe.  The  
t e m p e r a t u r e ,  humidi ty ,  and al t i tude c h a m b e r s  wi l l  s imu la t e  spacec ra f t  envi ronnients  f o r  f l ight  a r t i c l e s .  

BUDGET ESTIMATES 

FY 1966 

T!ir. op t ica l  equipment  wil l  be u s e d  fo r  developmental  work  on guidance and at t i tude cont ro l  s y s t e m s  
and components .  

T e l e m e t r y  test equipriient, command  and ranging s imula t ion  equipment ,  as wel l  as c o m p u t e r  equipment ,  
w i l l  be used f o r  the  tes t ing  and evaluat ion of s p a c e c r a f t  da t a  s y s t e m s  and for development  of da ta  coding 
m e t h o d s .  on -boa rd  da ta  p r o c e s s o r s ,  e n c o d e r s  and  d e c o d e r s ,  and da ta  s to rage  sys t ems .  

PROJ EC T JUSTIFlC ATION: 

A m e s  R e s e a r c h  Cen te r  now h a s  managemen t  respons ib i l i ty  fo r  the P i o n e e r  and Biosa te l l i t e  P r o j e c t s ,  
and  wi l l  have biological packages  on e a r l y  Gemin i  f l ights .  
m e n t ,  des ign ,  cons t ruc t ion  and qual i f icat ion of e x p e r i m e n t s  and components  of t hese  spacec ra f t  as  we l l  as  
follow-on biological,  s o l a r  and p l ane ta ry  p ro jec t s .  
w o r k  with l a r g e - s y s t e m s  t e s t ing  being done by con t r ac t  o r  at o the r  Cen te r s .  
l a rge ly  by the new S y s t e m s  Engineer ing  Division in  c l o s e  cooperat ion with e a c h  fl ight pro jec t .  

A r e q u i r e m e n t  thus e x i s t s  to  suppor t  the develop-  

The r e q u i r e m e n t  is  f u r  component  o r  s m a l l - s y s t e m s  
T h e s e  funct ions a r e  conducted 

Staff m e m b e r s  of t h i s  divis ion,  as u p 1 1  a s  o f  the v a r i o u s  f l igh t  p r o j e c t s ,  a r e  now widely d i s p e r s e d  
throughout  the  C e n t e r  i n  subs t anda rd  and t e m p o r a r y  q u a r t e r s .  T h e r e  a r e  a n u m b e r  of p ro jec t  c l e r i c a l  
and  m a n a g e m e n t  functions such as P E R T / C o m p a n i o n  C o s t  which a r e  d i r ec t ly  sha rab le  between two or  
m o r e  p r o j e c t s  so tha t  i m p r o v e d  ut i l izat ion of manpower  could be achieved by cen t r a l i za t ion  in  a s ingle  
faci l i ty .  
expe r i ence  between staff m e m b e r s  which can  be r e a l i z e d  by consol idat ionof  thcAse staffs. 
l imi t a t ions  placed upon NASA and thus  upon A m e s  d ic ta te  the exploi ta t ion of e v e r y  conceivable  m e a n s  of 
i n c r e a s i n g  the eff ic iency of opera t ion  of a s s igned  staff .  Thus  the  p roposed  fac i l i ty  m u s t  provide f o r  the 

In addition t h e r e  a r e  the l e s s  tangible  bene f i t s  of communiza t ion  of technica l  and managemen t  
rht. s e v e r e  co inplemcnt  

N U A  FORM 944 (REV. JUL 64) PREVIOUS EDITIONS A R E  OBSOLETE. 



SUPPORTING D A T A :  

comLinat ion of all t h e s e  r e l a t e d  activltic. s at one location. 

An additional C e n t e r  function is  w o r k  i n  sys tem-technology r e s e a r c h  r e l a t e d  to  r e a l  h a r d w a r e  s y s t e m 5  
on b o a r d  Ames  space  packages.  
to  p e r f o r m  this w o r k  with advancvd h a r d w a r e  techniques.  
solving potential  tec hnical  roadblocks  to  fu ture  s p a c e c r a f t  mi s s ions .  
Divis ion is present lb  dumg w o r k  on b i -phase  modulator  / demodu la to r  communica t ion  equipment  and  on 
e r r c ; r  -coding ,datz-handling techniqur. s for  P i o n e e r  and de-orb i t  a t t i tude-cont ro l  h a r d w a r e  f o r  Biosatel l i te .  

The  p roposed  faci l i ty  m u s t  provide the  l a b o r a t o r i e s  and equipment  rc.quir6.d 
The  support ing technology work  is d i r e c t e d  toward  

F o r  example ,  the S y s t e m s  Engineer ing  

I t  is n e c e s s a r v  that  new s y s t e m s  concepts ,  e i t h e r  developed at Arnes o r  proposed  by c o n t r a c t o r s ,  be 
F o r  exilrriple, typical  t e s t s  of t h i s  type wi l l  be  made  with e l ec t ron ic  funct ional ly  t e s t ed  and  et t luated.  

components ,  t .hern ia l -cont ro '  sys t e rns ,  a t t i rude-cont ro l  s y s t e m s ,  and  on-board  power s y s t e m s  being 
developed fo r  LI so ld r  nrobe  goin,: t o  0. 1 XU f r o m  the sun. to 

I 
4 

Equipment  is r equ  trt:d fo i' re l iab i l i ty  rind quali ty a s s u r a n c e  p r o g r a m s  to  a s s u r e  tha t  all c o n t r a c t o r -  
and  Ames-suppl ied  Components and  s y s t e m s  wi l l  function a s  requi red .  
n e c e s s a r y  to rev iew the appl ica t ion ,  se lec t ion ,  and manufac tu re  of components ;  t e s t  items under  the 
env i ronmen ta l  condi t ions expe r i enced  dur ing  fl ight:  and  conduct post-f l ight  opera t iona l  and  f a i lu re  ana lyses .  

To  m e e t  t h i s  object ive it is 

T h e  C e n t e r ' s  abi l i ty  to  fulfi l l  its newly-ass igned  r e spons ib i l i t i e s  f o r  management  of spacef l ight  p r o j e c t s  
is essen t i a l ly  dependent upon achieving the capabi l i t i es  r e p r e s e n t e d  by t h i s  proposa l .  Defe rmen t  of th i s  
f ac i l i t y  could r e s u l t  i n  de l ays  in  f l ight  schedules  hnd i n c r e a s e d  r i s k s  of p ro jec t  f a i lu re s .  Non-par t ic ipa t ion  
by p r o j e c t  staffs i n  the checkout  and  evaluat ion of con t r ac to r -deve loped  components  wi l l ,  i n  addi t ion,  inhibi t  
the  buildup of adequate  l eve l s  of competence  a t  Ames t o  m e e t  technica l  managemen t  r e spons i l i i i i i t :  3. 

ESTIMATED FUTURE YEAR FUNDING: None. 

1- F m  tREV. JUL 64) PREVIOUS EDITIOWS A R C  OBSOLETE. 
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UTIONAL AERONAUTICS AMD SPACE A#lWSTRATlOW 

JUSTIFiUTIOW DATA 

PROGRAM OFFICE FOR THE INSTA1,L:ITION: _-- Office of Advanced Research and Technology. _- 

-mrrm 

mn66 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research and Technology. 

A P P R O M I A T  ION WAW OF WSTALLATlOe( 

Ames Research Cen te r  ' Construction of Facil i t ies 

AUTHORIZATION LINE ITEM: Ames Research Center. 

P m A ( I  QI CllOILCT 

Spec t ro 8 copic - Mearur ement 8 Labrato 

LOCATION O F  PROJECT: Moffett Field, Santa Clara.  County, California. 

COGNIZANT NASA INSTALLATION: Ames Research Center. 

03 TYPE OF CONSTRUCTION PROJECT: New. 
c I 

U 

FUNDING: 

F Y  1964 and P r io r  Years 6 -'o,ooo 

FY 1965 (Estimate) 12,000 

F Y  1966 (Estimate) 2,077,700 

Total Funding Through F Y  1966 $2 139 700 - 
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DUOGLT E S T Y A t U  
N A T I O N A L  AERONAUTICS AND SPACE A W I N I S T R A T I O ) I  

FY l964 
___ 

JUSTIFICATION DATA 
I O M G R A Y  PROJECT s ._____._-._" 

M A Y  OF H I I I A L L A T K W I  1 A r r n u m i c )  1 .v- 

r ,.- e+%.,- uc.c."*- rt; nn nf F2cilities - .  -- bpectroscopic-Measurements Laboratolt 
_ _ _ _  _ _  I ~ 

h e s  Research Center 
!SUPPORTING D A T A :  

PROJECT COST ESTIMATE: 

Land Acquisition 

Con s t r uc tion 

Site improvement 
Roads, parking, walks 
Utilities 
El  e c t  r ical di st ribution 
Building 
Special building construction featurc - 

Equipment 

High resolution spectrometers a n d  . , $ J U f c ~ ~ b  

Vacuum equipment 
Support optical and electrical  equipment 
Special electrical  and magnetic shielding 

De sign 

Fallout Shelter and Equipment 

Unit of 
Measure 

is 
LS 
LS 
LS 
SF 
US 

dS 
LS 
Ls 
rLs 

LA 

Unit 
c o s t  - 

Total 
Cost 

$1,105, 100 

41, 100 
92,000 
84,800 
42,200 

588,500 
256, 500 

957,900 

5 5 1  , 000 
77, 300 

262,700 
66,900 

-0- 

Subtotal $2,063 ,UUU 

_ -  14,700 

'Total 92,097,7OO 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

The purpose  of the p roposed  fac i l i ty  i s  to provide  the capabi l i ty  f o r  support ing and extending the C e n t e r ' s  
r e s e a r c h  p r o g r a m  i n  bas i c  a t o m i c  and m o l e c u l a r  phys ics .  
ident i f icat ion and quant i ta t ive desc r ip t ion  of c h e m i c a l  spec ie s ,  pa r t i cu la r ly  in  the vacuum-ul t rav io le t  reg ion  
of the e l ec t romagne t i c  spec t rum.  
l abora to ry  m e a s u r e m e n t s  of a tomic  and m o l e c u l a r  s p e c t r a ,  u rgent ly  needed f o r  i n t e rp re t a t ion  of a l a r g e  
a i i o u n t  of obse rva t iona l  d a t a  now being a c c u m u l a t e d  by the NASA on s o l a r ,  s t e l l a r ,  and p l ane ta ry  s p e c t r a  
i n  the vacuum ul t raviolet .  
c h e m i c a l  p r o c e s s e s  occur r ing  in  the g a s  c a p  of a t m o s p h e r e  e n t r y  bodies ,  which is a n e c e s s a r y  p re lude  t o  
t he  design of e n t r y  vehic les  fo r  fu ture  p l ane ta ry  mis s ions .  

T h i s  p r o g r a m  is l a r g e l y  o r i en ted  t o w a r d  the  

The  planned r e s e a r c h  would provide the  bas ic  in format ion ,  i. e. , 

I t  wi l l  a l s o  l e a d  t o  an  understanding of complex  h i g h - t e m p e r a t u r e  phys ica l -  

BUDGET ESTIMATES 

FY 1966 

PROJECT DESCRIPTION: 

A spec t roscop ic  l abora to ry ,  providing a capabi l i ty  €or m e a s u r e m e n t  of a tomic  p a r a m e t e r  2 in  the 
vacuum ul t rav io le t  (wavelengths  l e s s  than 2000 A) with a c c u r a c y  and sens i t iv i ty  u n s u r p a s s e d  in any o the r  
fac i l i ty  in t h i s  count ry ,  together  with c o m p l e m e n t a r y  ion and m o l e c u l a r  b e a m  fac i l i t i e s  for  l i f e t ime  and 
c r o s s - s e c t i o n  s tud ie s ,  and a n  opt ical  t es t ing  fac i l i ty ,  is p r o p o s e d  t o  suppor t  and  extend bas i c  r e s e a r c h  
now underway  in  the A m e s  P h y s i c s  B r a n c h  and  Space  Sc iences  Division. 
l a b o r a t o r y  building of approximate ly  28, 500 s q u a r e  f ee t ,  loca ted  on  a v ib ra t ion - f r ee  s i t e ,  housing a l a r g e  
graz ing- inc idence  vacuum-ul t rav io le t  s p e c t r o m e t e r ,  f o r  use  a t  wavelengths  s h o r t e r  than 2000 A. 
S p e c t r o m e t e r  wi l l  be  supp lemen ted  by a s m a l l e r  3 - m e t e r  i n s t r u m e n t  fo r  u se  in  the s a m e  wavelength r a n g e ,  
s e v e r a l  smaller spec t rog raphs  (cover ing  o the r  wavelength r a n g e s )  with auxi l ia ry  equipment  including 
s e v e r a l  ion o r  m o l e c u l a r  b e a m  equipments ,  a s  we l l  a s  o the r  v ibra t ion-sens i t ive  equipment.  
s p e c t r a l  d i s p e r s i o n ,  r e q u i r e d  f o r  a c c u r a t e  m e a s u r e m e n t  of c lose ly - spaced  l i nes  in  the vacuum u l t r av io l e t .  
wi l l  be achieved by use  of a gra t ing  r a d i u s  of about 35 f ee t ,  which n e c e s s i t a t e s  the e l imina t ion  of v i r tua l ly  
a l l  background v ibra t ions  in  the vicinity of the spec t roscop ic  in s t rumen t s .  In addi t ion,  the long l ight  path 

The  fac i l i ty  wil l  c o n s i s t  of a 

The  l a r g e  

A high 



SUDGET ESTIMATES 

FY 1966 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

- JUSTIFICATION DATA 

1 CoEsLruction o i  F a c i l i t i e s  - .  

M A Y E  OF INSTALLATION 1 APPROPR!ATIOU P R O G R A M  OR PROJECT 

A m p s  R e s e a r c h  C e n t e r  j5pe c t  r o sc ,,pic - M e  a s u r  e m e  nt s Lab zr d tl! r y - - - -_--  - _ _ _ _  
SUPPORTING D A T A :  

. .  i n n c r e n t  wit!? h !:irgt, i n s t r u m e n t  r t , su l t s  in  a m a r k e d  dc-crease  11’. signai re<  t.ived as  c o m p a r e d  t o  tha t  of 
s m a l l e r  i n s t rumen t s .  Hence ,  it i s  pdr t icu lar ly  i inpor tan t  tha t  apprec i ab le  magnet ic  f ie lds ,  which in t e r  - 
fert. with pho to -c l ec t r i c  de tec tor  s y s t e m s ,  be absent ,  A s e p a r a t e ,  i so ia tzd  building i s  thus a key e l emen t  
in  the proposa l .  A s i te  loca ted  on Anies land hut suf f ic ien t ly  rernotc. f r o m  all heavy ro ta t ing  m a c h i n e r y ,  
t r a f f i c ,  ir,sgnc?tic s o u r c e s ,  e tc .  , h a s  tentat ively hcc3n se l ec t ed  f r o m  among seve ra l  sites four; .!  in prc l i rn inar \ .  
sctismologic s u r v e y s  to  be potentially suitable.  
ir. the accompanying drawing. 

The ten ta t ive  s i te  and l abora to ry  arrangemc:ri. ,re shown  

PROJECT JUSTIFICATION: 

NASA space  p r o g r a m s  a r e  resu l t ing  in a rap id  accumula t ion  of much observa t iona l  d a t a  on s o l a r ,  
s t e l l a r  a n d  p lane tary  spec t r a .  
of s t e l l a r  and p l ane ta ry  a tmosphe res .  However ,  i n t e rp re t a t ion  of these  s p e c t r a  r e q u i r e s  both qual i ta t ive 
a n d  quant i ta t ive  l a b o r a t o r y  understanding of the e n e r g y  s t a t e s ,  l i f e t imes ,  and  exci ta t ion and  decay  rnodes 
of the rad ia t ing  and  absorb ing  chemica l  spec ies .  T h i s  bas ic  in format ion  is pa r t i cu la r ly  lacking in  the 
vacuum ul t rav io le t  region.  At Goddard Space Fl ight  C e n t e r  much so la r  s p e c t r a  data  in the vacuum u l t r a -  
v io le t  r eg ion  have  been  obtained by means  of rocke t s  a n d  the orb i t ing  s o l a r  obse rva to ry .  
R e s e a r c h  L a b o r a t o r y  a l s o  h a s  many spec t r a  in  the vacuum ul t rav io le t  f r o m  the s o l a r  corona .  However ,  
m a n y  of t h e s e  s p e c t r a  cannot be ident i f ied because  the  l i nes  have n e v e r  been o b s e r v e d  i n  the l abora to ry .  
Informat ion  is  also \very scanty  on the m o r e  highly ion ized  s p e c i e s  of the first long pe r iod  of the periodic 
c h a r t ,  which ions  a r e  abundant in the s o l a r  corona.  Qual i ta t ive w o r k  i n  th i s  a r e a  which is planned f o r  the 
l a b o r a t o r y  wi l l  include ana lyses  of unknown ions  to  a id  in ident i f icat ion of s o l a r  spec t r a .  
q l ~ ~ n t i t i t i ~ ~ c  pvppriments a r e  planned to  d e t e r m i n e  o s c i l l a t o r  s t r eng ths  o r  t r ans i t i on  p robab i l i t i e s  of t h e s e  
highly ion ized  a t o m s ;  t h e s e  l abora to ry  m e a s u r e m e n t s  a r e  e s s e n t i a l  for  the calcculatior, of concen t r a t ions  
of t h e s e  ions  in  the sun f r o m  the exis t ing m e a s u r e m e n t s  of the in t ens i t i e s  of so l a r  l ines .  

These  da ta  a r e  e s s e n t i a l  to  a n  unders tanding  of the s t r u c t u r e  and  dynamics  

03 l 
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T h e  Naval 

IR addi t ion,  

An inves t iga t ion  o i  mixt i i res  of hydrogen and hel iurn i s  underway in  the P h y s i c s  E r a n c h ,  mot iva ted  
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by sounding rocket  r e s u l t s ,  which suggest  t ha t  hydrogen and hel ium a r e  both p r e s e n t  a t  a l t i tudes  of 1000 
to  1225 km. I t  h a s  been postulated tha t  lower  than expected in t ens i t i e s  w e r e  o b s e r v e d  i n  u l t rav io le t  
s p e c t r a  of B - s t a r s  n e a r  2000 A, obtained by m e a n s  of r o c k e t s ,  because  of an  ou te r  absorb ing  l a y e r  of 
h e l i u m  and hvdrogen,  pcss ib ly  by the  he l ium hydr ide  ion. 
m i x t u r e s  a r e  being inves t iga ted  in  th i s  l abora to ry  to  d e t e r m i n e  the effect  of t h e s e  poss ib le  abso rb ing  l a y e r s  
on  in t ens i t i e s  of o b s e r v e d  rocke t  spec t r a .  
ene rge t i c  sou rce  than p resen t ly  avai lable  is r e q u i r e d  i n  o r d e r  to  o b s e r v e  the he l ium hydr ide  m o l e c u l a r  
ion spec t roscopica l ly .  
comple te  expe r imen ta l  understanding of the h e l i u m  hydr ide  p r o b l e m  wi l l  r e q u i r e  the  s p e c t r a l  r e so lu t ion  
and attending f ac i l i t i e s  a s  p roposed  for  the S p e c t r o s c o p i c - M e a s u r e m e n t s  Labora tory .  
a r e  underway to Livest igate  the  h e l i u m  hydride m o l e c u l a r  ion theoret ical ly .  

T h e r e f o r e ,  the s p e c t r a  of hydrogen  a n d  h e l i u m  

P r e l i m i n a r y  e x p e r i m e n t a l  r e s u l t s  indicate  tha t  a m o r e  

Such a sou rce  is under  development  a t  Ames.  It h a s  a l s o  become  c l e a r  t ha t  a 

In addi t ion,  s tud ie s  

BUDGET ESTIMATES 

FY  1966 

In another  impor t an t  a r e a ,  the  ident i f icat ion and ana lys i s  of spec ie s  i n  the hot g a s  c a p  behind the  

At the  h ighe r  e n t r y  speeds  
bow shock wave  of e n t r y  bodies  a t  speeds  f r o m  e s c a p e  to twice e scape  speed  is a n  e s s e n t i a l  r e q u i r e m e n t  
fo r  r e s e a r c h  i n  suppor t  of vehic les  designed f o r  i n t e r p l a n e t a r y  mis s ions .  
r ad ia t ion  b e c o m e s  inc reas ing ly  imporrant  to  the des ign  of e n t r y  vehic les ,  and t h e r e  is theo re t i ca l  ev idence  
tha t  much of t h i s  rad ia t ion  oc ( -u r s  i n  the vacuum ul t rav io le t  region. Ident i f icat ion of chemica l  s p e c i e s  
is thus  the  keystone of both quant i ta t ive s o l a r  and hot -gas  ;>hysics. More  p r o g r e s s  i n  th i s  d i r ec t ion  is 
badly needed,  and one of the  most u rgen t  n e e d s  i s  in  the vacuum ul t rav io le t ,  which h a s  been v e r y  l i t t l e  
exp lo red  because  the  needed techniques have been developed only recent ly .  

The  faci l i ty  p roposed  h e r e  wil l  provide a capabi l i ty  f o r  obtaining much  of the impor t an t  s p e c t r o s c o p i c  
data.  
u l t rav io le t .  
a n d  t r ans i t i on  probabi l i t i es  a r e  ca lcu la ted)  and ,  using the m o l e c u l a r  and ion b e a m  a p p a r a t u s ,  the  r eac t ion ,  
s ca t t e r ing  and cha rge -exchange  c r o s s  sec t ions  of v a r i o u s  c h e m i c a l  e l e m e n t s  wi l l  be invest igated.  
p a r a m e t e r s  a r e  bas ic  to  the ident i f icat ion and ana lys i s  of c h e m i c a l  cons t i tuents  i n  the hot  g a s e s  sur rounding  
a n  e n t r y  vehic le ,  and in  the  g a s e s  const i tut ing a t m o s p h e r e s  of the  p lane ts ,  the sun ,  a n d  the  s t a r s .  

E m p h a s i s  wi l l  first be p laced  on a quant i ta t ive s tudy of a t o m i c  and m o l e c u l a r  s p e c t r a  i n  the  v a c u u m  
M e a s u r e m e n t s  will  be  m a d e  of absolu te  rad ia t ion  in t ens i t i e s  ( f r o m  which abso rp t ion  coef f ic ien ts  

T h e s e  

H U A  FORM 944 (REV. JUL M) PREVIOUS EDITIONS ARE OBSOLETE. 
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BUDGET ESTIMATES 

1 Const ruc t ion  of Faclljtje_s - ,Spectroscopic - M e a s u r e m e n t s  i a b o r a r o r y  _ _  - 
Aines R e s e a r c h  Cen te r  - __----I-- -- 

SIIPWQTING D A T A :  

One ~f t5.e z:c>st e s s e n t i a l  f e a t u r e s  o f  the l abora to ry  w i i i  b e  i t s  v i b r d i L o i i - f i - r c  eilvironr;;i:nt. T h e  
r e so lu t ion  oi the 35-ioot s p e c t r o m e t e r  wl i i  he about 0. Oi A. 
not t o  be se r ious ly  deg raded ,  t!ie i e l a t ive  v ibra t ion  ampli tude a t  the gra t ing  mua t  be l e s s  than 
inch p e r  inch of gra t ing  length.  In p r a c t i c e ,  t h i s  s e t s  n m a x i m u m  vibra t ion  ampl i tude  t r a n s m i t t e d  to  
tht. Lnstrunient o f  1 m ic ro inch ,  wi1ic.h a t  over tone  v ibra t iona l  f r equenc ie s  c h a r a c t e r i 2 t i c  ;f the gra t ing ,  
t he  r i i d x i r l l c i l n  a inpi i tudc nitlst 56 m u c h  l e s s ,  sc con t ro l  is 
?hi. t rz - -pera ture ,  s i t i c v  dii‘fercntial  expansion of n.:>teri .7iS can  r e s u l t  i n  dec reas r t s  i n  resoj.-;:li.i> which c a n  
be a s  s e r i o u s  a s  those  caused  by vibrat ion,  par t icui i i r iy  inr c x p s u r t s  d f  long duratior,.  I t  is 1.verth noting 
that a t t empt s  by o t h e r s  t o  in s t a l l  similar equipment  i n  exis t ing f ac i l i t i e s  (not  or ig ina l ly  designed with 
the5t. r e q u i r e m e n t s  in rnind) have $0 far been  unsuccess iu l .  

Caicuidt ions show tha t  i f  th i s  reso lu t ion  is 
1 m i c r o -  

Ano the r  cv te rna l  fac tor  r equ i r ing  ex t r eme ly  

T h e  A m e s  Spectroscopic-Xleasurements Labora to ry ,  toge ther  with the ex is t ing  P h y s i c s  Branch  and  

I t  wi l l  provide the m e a n s  f o r  underst .anding complex  h igh - t empera tu re  g a s  phys i c s ,  
9” 
cn 

Space  Sc iences  Division f ac i l i t i e s ,  wil l  provide NASA with unmatched  in-house capabi l i ty  i n  a tomic  and 
m o l e c u l a r  physics .  
which i s  vi ta l  to the solution of the e n t r y  p h a s e s  of fu tu re  in t e rp l ane ta ry  m i s s i o n s ,  and  wi l l  r e s u l t  i n  a 
leading  ro le  fo r  N A S A  in  the f i e lds  of s o l a r  dynamics  and p lane tary  and  s t e l l a r  a t m o s p h e r e s  in  which A m e s  
11 a s w e  11 - e s ta bii she  d on - going r t: s t‘ a r c h p r o g r a m s  . 

I- 

ESTIMATED F U T U R E  YEAR FUNDING:  None. 
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FT 19 66 ! JUSTIFICATION DATA 
W A W  OF I l t lTALLAT8ON A PPROCR I A T  IO* PROQRAY OR PROJECT 

Construction of Facilities Space Sciences Research Laborabry - Ames Research Center 
SUPPORTIN0 OATAI  

PROJECT COST ESTIMATE: 

Land Acquisition 

Construction 

Site development 
Roads, parking, a d k r  
U tilitie r 
Electrical distribution 
Building construction 
Special building construction features 

Equipment 

Amtropbyricr b P h o t a r y  Atmorphmrem Rerorrch 
Equipment: 

htallation urd rltetrtionr 
Space -chsmimtry equipment 

Unit of 
Measure Quantity 

' Eloctron k nuchar ~nagnetic-rooonance ~quip. Ls --- 
k t o n o m y  lab. oqoipmont & rod tea .tud Ls --- 
Low -1eveLcounting lab shielding I inrtrGmentr L S  - - -  

Plazmtology Reaeuch Equipment: 

Unit Total 
cost  - cost . - 

$le67 1,700 

- -- 28, 500 
--- 50,600 

--- 82, ZOO 
$20.25 1 , 284,800 

--- 194,700 

--- 25,900 

728,300 

I 



f l  i I- 

NATIONAL AERONAUTICS AND SPACE ADYINISTRATIOW 

JUSTIFICATION DATA 

BUDGET ESTIMATES 
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APPROPRIATION NAME OF INSTALLATIOM 

,v unit or' 

ivieasure 
Equipment (Cont. ) 

PROGRAY OR PROJECT 

Geophysical Research Equipment: 
Ion probe E... 
Ultraclean room Ls 

FM/FM/telemetry & data handling equipment LS 
Flight- systems integration 8~ calibration equip. LS 

Space Technology Equipment: 

Qo 
I 
F 
v) De sign 

Construction 
Equipment 

Fallout Shelter and Equipment 

SUBTOTAL 
- . .  

"nit 
Quantity Cost 

1 
- I -  

- -  

TOTAL 

c 

iotai 
Cost - 

$ 102,800 
87,400 

102,800 
130,900 

42.459 .Ooo 
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Ames Research Center 
SUPPORTIW DATA: 

PURPOSE: 

A P-OPR I A T  IO N PROGRAY OR PROJECT 

Construction of Facil i t ies Space Sciences Research Laboratory 

The proposed facility is needed to provide the Space Sciences Division a t  Ames Research Center 
with the means to fulfill its programmatic responsibilities and heavy commitments to flight experiments and to 
r e sea rch  destined to contribute to the interpretation of flight data and the development of new experiments. The 
successful conduct of such research  i s  necessary to the design of future space vehicles and experiments as well 
a s  to a basic understanding of natural  phenomena. 
lack of equipment and provisions for the intzgration and checkout of spacecraft experiments and sounding rocket 
payloads, by lack of laboratory space for housing equipment already purchased and that required for  cur ren t  and 
planned research  programs,  by a widely dispersed staff which makes it virtually impossible to achieve efficiency 
of operation, and by lack of provision for inevitable growth in the non-permanent segment which complements the 
permanent staff, i. e. , NAS Postdoctoral Residents, detached duty mili tary officers, consultants, and visiting 
personnel. 
severe  curtailment of initiated programs, in an inability to achieve desirable timetables on scientific projects,  
and in inefficient performapce in the canduct of research  programs. 

The required capability is  presently severely r e s t r i c t ed  by 

09 

A Failure to provide a new facility specially designed for space science needs will inevitably resul t  in  

PROJECT DESCRIPTION: 

The proposed laboratory will provide facil i t ies,  equipment, and office space necessary to conduct theoreti-  
ca l  and experimental research  in the discipline a r e a s  of astrophysics,  aeronomy, plasma physics, exosphere 
physics, planetary atmospheres,  planetology, and cosmic electrodynamics, as well as provide for the development 
of highly specialized instrumentation ryetems to  c a r r y  out experimental research  in the above fields. 
and equipment necessary to integrate such experiments into rocket and spacecraft  systems a r e  included, together 
with a checkout facility for sounding rockets and instrumentation packages. The proposed laboratory building, 
shown in the accompanying drawing, will have two stor ies ,  a basement, and a penthouse, with a total floor a r e a  
of 54,000 square feet, including 10,900 square feet of office-laboratory a r e a  to accommodate r e sea rch  personnel. 
It will house small specialized equipment, and will include physics and chemistry laboratories,  an  ultraclean 
room, a refr igerated room, a data processing room, shops, an elevator, and a loading dock. 

Faci l i t ies  

An adjoining t e s t  

M u *  f#r IRCV. JUL Y) PREVIOUS EDITIONS ARE OBBOLETL. 
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bay of 9 , 8 0 0  squa re  fee t  wi l l  provide fo r  the ca l ibra t ion  a n d  checkout  of flight expe r imen t s  and sounding rocket 
payloads  and  wil l  house  c e r t a i n  expe r imen ta l  appa ra tus  (e .  g. , the  long-path opt ical  g a s  cell and the  high ve loc i ty  
guns u s e d  fo r  impac t  s tud ie s )  which, because  of t h e i r  s i ze  and shape ,  would be i m p r a c t i c a l  to house  i n  the main 
l a b o r a t o r y  building. The  m a j o r  capabi l i t i es  of the  proposed  l a b o r a t o r y  a r e  out l ined i n  the following pa rag raphs .  

BUDGET €SI . A l ' € S  

FY 1966 

A long-path opt ica l  g a s  ce l l ,  now housed. i n  a t e rnporz ry  locat ion,  wi l l  be 1Jsed i n  conjunction with 
p r o p o s e d  spec t roscop ic  i n s t r u m e n t s  t o  study the absorp t iv i ty  of va r ious  g a s e s  in the far i n f r a r e d  r eg ions  of the 
s p e c t r u m  at t e m p e r a t u r e s  ranging f r o m  77°K to 60O3K and at p r e s s u r e s  of 
P a t h  lengths  i n  the  g a s  c e l l  of up to one k i lome te r  wi l l  be ava i lab le  through the use  of mul t ip l e - r e f l ec t ion  opt ics .  
T h e s e  s tud ie s ,  in  combinat ion with observa t iona l  spec t roscop ic  s tud ie s  of p lane tary  a t m o s p h e r e s ,  w i l l  p rovide  
i m p o r t a n t  knowledge of the  c h a r a c t e r i s t i c s  of such a tmosphe res .  Additional u s e s  fo r  t h e  equipment  are planned 
i n  the f i e l d  of photolysis  of sho r t - l i ved  chemica l  compounds,  f o r  u l t r av io l e t  spec t roscopy,  and i n  suppor t  of 
i n f r a r e d - a s t r o n o m y  flight exper iments .  Space c h e m i s t r y  equipment  wi l l  be u s e d  to s tudy the depos i t ion  and  
condensa t ion  of chemica l  complexes  and f r e e  r a d i c a l s  at the  low t e m p e r a t u r e s  tha t  e x i s t  i n  space.  
nuc lea r  magne t i c - r e sonance  equipment  wil l  be u s e d  to  ident i fy  and  de te rmine  the n u m b e r  dens i ty  of s o m e  s p e c i e s  
of the  free rad ica l s .  

mm Hg to 10 a t m o s p h e r e s .  

03 

h, 
I 

I- E l e c t r o n  and 

N A l Y  OF INSTALLATION 

A low-level-count ing l a b o r a t o r y  containing a g a m m a  r a y  s p e c t r o m e t e r  wi l l  include sh ie lds  t o  r e m o v e  
c o s m i c - r a y  background and  thus  p e r m i t  high sens i t iv i ty  rad ioac t iv i ty  s tud ies  of e x t r a t e r r e s t r i a l  materials and,  
i n  f ac t ,  geological  material f r o m  ea r th .  
i c e s ,  and  unbonded dus t s  wi l l  be s tudied with the a id  of an  ava i lab le  v e r t i c a l  l ight-gas  gun p r i m a r i l y  f o r  the 
purpose  of s imula t ing  impac t  of m e t e o r i c  m a t e r i a l  upon the  l u n a r  sur face .  
hype rve loc i ty  l i gh t -gas  gun wi i i  be u s e d  to a id  in  the study of the c h a r a c t e r i s t i c s  of na tu ra l ly  o c c u r r i n g  materials, 
r o c k s  and  m i n e r a l s :  at e x t r e m e  shock p r e s s u r e s  - up to 30 mi l l ion  pounds p e r  s q u a r e  inch. 

C r a t e r i n g  and e j e c t a  throwout  a s soc ia t ed  with m e t e o r i c  impact i n  rock, 

A m i c r o p a r t i c l e  a c c e l e r a t o r  a n d  a 

APPROPR l A T l O N  PROGRAY OR PROJECT 

. .  . . .  . 1  f i e t e rmina r ions  oi tne  cnemica i ,  mine ra iog ica i ,  dna isoLopic composiuurib o; exi.rA.e~~esixid a114 IILUUCL 

m a t e r i a l s  wi l l  be made  with the a id  of an e l e c t r o n  m i c r o p r o b e ,  X - r a y  diffractometer, mass s p e c t r o m e t e r ,  i on  
p r o b e ,  a n d  a n  u i t r ac i ean  room. The u i t r ac i ean  roo= wii i  be used  to  avoid terrestrial contaminat ion of co l l ec to r  
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devices pr ior  to, and subsequent to, recovering meteoric o r  other space mater ia ls ,  
being planned for,  t o  extend the capability for analysis of the constituents in ex t ra te r res t r ia l  mat te r  made available 
with the electron microprobe and the ion probe. 

A l a se r  microprobe is  

BUDGET ESTlr . ES 

FY 1966 

Laboratory and shop space will be devoted to development, test, and calibration of plasma probes and 
magnetometers for experiments on various satell i tes and space probes. Such provision wil l  include a radio- 
frequency screen room for tes t s  requiring the absence of all external radio interference,  and FM/FM t e lemet ry  
and data handling equipment for  checking and calibrating te lemetry for  sounding rockets o r  other experiments. 
Also included will be flight systems integration and calibration equipment. and magnetic flux tanks for  testing and 
improving the character is t ics  of magnetic field sensors.  Of special interest  will be studies of the propert ies  of 
plasmas of cosmic scale,  i. e . ,  those in  which gas  kinetic collisional processes  a r e  unimportant and a r e  replaced 
pr imari ly  by magnetic fields which provide the mechanical conne ction between charged particles. Provis ions 
a r e  made for processing the large quantities of data expected f rom these experiments. As space experiments 
presently under development succeed, an increasing emphasis will be placed on data processing and scientific 
evaluation of experimental results.  

or, 

N 
I 

r’ 

APPROPRIATION NAME OF IY ITALLATION 

Ames Research Center Construction of Facil i t ies 

PROJECT JUSTIFICATION: 

PROGRAY OR PROJECT 

Space Sciences Research Laboratory 

The Space Sciences Division at Ames has  been assigned responsibilities for  r e sea rch  in  the space sciences,  
encompassing both spaceflight and ground-based laboratory activities. The scope of these activities is divided 
basically into scientific research  in the fields of planetary atmospheres,  planetary geology, astrophysics,  and 
interplanetary par t ic les  and magnetic fields. 
facil i t ies to breadboard such experiments and to check, integrate,  and calibrate components pr ior  to final assembly 
a r e  necessary for the programs underway. 
probe experiments on Explorer XIV, IMP A, B, and C, EGO A and B, and Pioneer A and B; magnetometer 
experiments for I M P  D and E; and the LUSTER sounding rocket program for the collection of lunar and other 
ex t r a t e r r e s t r i a l  material .  
Pioneer C and D. 

The Division is now heavily involved in flight experiments,  and 

The present direct  flight and post flight commitments include plasma 

Expected commitments include plasma probe and magnetometer experiments on 
A galactic hydrogen experiment is under development, and numerous other experiments 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
I 

W A Y  OF INSTALLATION I APPROPRIATION 1 PROGRAM OR PROJECT 

BUDGET EST. .TES 

FY 1966 

I 

A m e s  R e s e a  r c h  Cen te r  I Cons t ruc t i an  of - .. F a c i l i t i e s  1 Space Sc iences  R e s e a r c h  Labora to ry  
SUPPORTING DATA: 

i r ; -~~? t - ing  infrarec! t e lesccpes ,  r e sc~ la~ lce  p r n h e c ,  lasers,  fast neu t rcm detectcrs ,  2nd ion m a s s  a n a l v 7 e r s  - - - - - J  --- are 

of p a r t i c l e s  and f ie lds  in  space  wi l l  be c a r r i e d  out on the Apollo spacecraf t .  Assoc ia t ed  with these  c u r r e n t  o r  
p r o j e c t e d  f l igh t  expe r lmen t s  is a coord ina ted  support ing ground-based  r e s e a r c h  p r o g r a m .  
the f l i g h t  exper imenta t ion  and the ground-based  r e s e a r c h  ac t iv i t i e s ,  and t h e i r  r e i a t ion  t o  the NASA space  
p r o g r a m ,  a r e  cmtlined i n  the following pa rag raphs .  

3 .  .g planned ab p a r t  uf the  on-aa-inn ~ F Q Q ~ T C ~  work.  Exper imen t s  involving s a r f a c e  p r o p e r t i e s  of the moon and b- -  tl - - - -  na,p 

The in t e rac t ion  between 

St .~dies  zf Rla2etax-y r a t m o s p h e r e s j  planetology, 2nd co l l i s ion  p r o c e s s e s  are n e c e s s a r y  both to  the  des ign  
of fu tu re  s p a c e  vehic les  and expe r imen t s  and  to  the  de te rmina t ion  of the o r ig in  and  evolut ion of the s o l a r  sys t em.  
De ta i l ed  knowledge of p lane tary  a t m o s p h e r e s  i s  n e c e s s a r y  before  e i the r  manned o r  unmanned spacec ra f t  can  

s u r f a c e s .  F o r  example ,  exper imenta l  s tud ie s  of space  vehicle  e n t r y  heat ing being conducted at Ames  show tha t  
r a d i a t i v e  hea t ing  is significantly affected by the  chemica l  composi t ion of the gas .  
show tha t  wi th  the p r e s e n t  knowledge of the M a r s  a tmosphe r i c  s t r u c t u r e ,  the ba l l i s t i c  p a r a m e t e r  of soft-landing 
v e h i c l e s  is unce r t a in  by a n  o r d e r  of magnitude. Thus ,  t h e r e  i s  a s t rong  coupling between the a tmosphe r i c  p r o -  
p e r t i e s  and  the  design of a n  en t ry  vehic le ,  and it follows tha t  m a j o r  advances  i n  e n t r y  vehic le  design technology 
would  r e s u l t  f r o m  a m o r e  definit ive knowlPdge of the a t m o s p h e r e s  i n  question. 
p r o p o s e d  f ac i l i t y  wi l l  suppor t  flight e x p e r i m e n t s  which wi l l  u s e  i n f r a r e d  t e l e s c o p e s  above the  e a r t h ' s  a t m o s p h e r e  
f o r  p l a n e t a r y  and s t e l l a r  observa t ions .  L a b o r a t o r y  t e s t s  of absorp t ion  coef f ic ien ts  and  l ine  p ro f i l e s  w i l l  be u s e d  
to  c o n s t r u c t  detai led absorp t ion  s p e c t r a  f o r  f a m i l i e s  of mode l s  of p l ane ta ry  a t m o s p h e r e s ,  which wi l l  g rea t ly  
a i d  i n  the  definit ion of the a t m o s p h e r e s  of the v a r i o u s  planets .  
i n t e r p r e t a t i o n  of observa t iona l  da ta  obtained f r o m  sounding rocke t ,  sa te l l i t e ,  and deep  space  probe exper iments .  

p r v p e r i y  be  designed io eritei' these atiilosphei-es aiid Iaiid for the piiipese of sc ie i i t i i i~  skidies s f  pkiietary 
(x, 

& Other  c u r r e n t  s tud ie s  h e r e  w 

Studies  to be conducted i n  the 

The l abora to ry  da t a  wi l l  then  be u s e d  i n  the 

Study sf the effects zf irApzct cf i-ter~l2-etzr.r , c lnhric  -*. 1- -1~nnta-y y-""-'"' h2dies aid in the deteyy-inatiofi 
of the  s u r f a c e  c h a r a c t e r i s t i c s  of p lane ts  and of the  moon and wil i  fu r the r  our  unders tanding  of the s ignif icance of 
collisicn events as an evolut ionary p r o c e s s  in the s o l a r  svs tem.  T h e s e  inves t i s a t ions  wi l l  be p e r f o r m e d  with the 
a i d  of l igh t -gas  guns and e l ec t ros t a t i c  p a r t i c l e  a c c e l e r a t o r s  which wil l  be l ised to  a c c e l e r a t e  s imula t ed  i n t e r -  
p l a n e t a r y  d e b r i s  to hyperve loc i t ies .  T h e s e  dev ices  wi l l ,  i n  addition, p rav ide  the capabi l i ty  fo r  measu r ing ,  under  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

N A Y  OF INSTALLATION 

A m e s  R e s e a r c h  Cen te r  

~~ I BUDGET ESTlYATES 

APPROPRIATION ' PROGRAM OR PROJECT 

Const ruc t ion  of F a c i l i t i e s  Space Sc iences  R e s e a r c h  L a b o r a t o r y  

The  r e s e a r c h  p r o g r a m  on i n t e r p l a n e t a r y  d e b r i s  wi l l  be of d i r e c t  i n t e r e s t  t o  s p a c e c r a f t  d e s i g n e r s  as we l l  
a s  t o  p lane to logis t s  in  tha t  it wi l l  include s tud ie s  of the o r ig in ,  d i s t r ibu t ion ,  and  composi t ion  of such  debr i s .  
S a m p l e s  of m e t e o r i c  d e b r i s  obtained,for  example ,  with sounding r o c k e t s ,  wi l l  be analyzed along wi th  similar 
terrestrial m a t e r i a l s  with the proposed  geophysical  r e s e a r c h  equipment.  
d i s t r ibu t ion  and composi t ion of i n t e rp l ane ta ry  p a r t i c l e s  w i l l  supply the fundamental  knowledge r e q u i r e d  f o r  a n  
a s s e s s m e n t  of the me teo ro id  envi ronment  tha t  wi l l  be encountered  by spacec ra f t .  
e s s e n t i a l  t o  the space  vehicle  des igne r  who m u s t  unde r s t and  the  h a z a r d s  of t h i s  envi ronment  i n  o r d e r  t o  p r e v e n t  
des t ruc t ion  of the vehicle  r e su l t i ng  f r o m  m i c r o m e t e o r o i d  impact .  

The r e s e a r c h  d i r e c t e d  at obtaining the  

Such knowledge is absolu te ly  

OD 
h, 

I 

* Many of the fundamental  s tud ies  tha t  wi l l  be conducted i n  th i s  fac i l i ty  wi l l  provide va luable  in fo rma t ion  t o  
the  f i e ld  of l una r  technology p a r t i c u l a r l y  i n  the areas re l a t ing  to  the c h e m i s t r y  and phys ics  of the l u n a r  su r face .  
F o r  example ,  r e s e a r c h  i n  the a r e a s  of i n f r a r e d  rad ia t ion  p r o p e r t i e s  of m a t e r i a l s ,  m i c r o p a r t i c l e  i m p a c t  i n  r o c k s  
and dus t ,  and col lect ion and study of m a t e r i a l s  of l una r  or ig in  in  the vicini ty  of the e a r t h  a r e  ind ica t ive  of the type 
of s tudy tha t  wi l l  be emphas ized .  
to the  e s t ab l i shmen t  of a meaningful  l una r  technology p r o g r a m .  

Formula t ion  and  complet ion of t h i s  type of ground-based  r e s e a r c h  is  p r e r e q u i s i t e  

A number  of new p r o g r a m s  now i n  the planning s t age  and which r e l a t e  to c u r r e n t  r e s e a r c h  ac t iv i ty  wi l l  
r e q u i r e  new capab i l i t i e s  and a r e  worthy of ment ion  h e r e .  L a s e r  r a d a r  a p p e a r s  v e r y  a t t r a c t i v e  f o r  s t u d i e s  of 
e x t r a t e r r e s t r i a l  dus t  at a l t i tudes  between 100 and  150 k i l o m e t e r s ,  t he reby  providing suppor t  for the  LUSTER 
sounding rocke t  expe r imen t s .  
and  t e m p e r a t u r e  a t  high a l t i t udes ,  a technique which m a y  be impor t an t  i n  fu ture  s tud ie s  of p l ane ta ry  a t m o s p h e r e s .  
S tudies  of p l a s m a  and  cyc lo t ron  r e sonance  e f f ec t s  which w e r e  de tec ted  by the Alouette tops ide  sounder  s a t e l l i t e ,  
are planned as a n  ex tens ion  of the  c u r r e n t  s tud ie s  of e l e c t r o n  densi ty  i n  the e a r t h ' s  lower  exosphe re .  Applicat ion 
of t h e s e  e f fec ts  include m e a s u r e m e n t s  of e l e c t r o n  dens i ty ,  magnet ic  f i e lds  and ion s p e c i e s  i n  space .  

The  l a s e r  a s  a l igh t  sou rce  is  planned f o r  u s e  i n  a tmosphe r i c  s tud ie s  of dens i ty  

Re la t ed  
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N ' A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 BUDGET ESTIMATES 

' COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION i COUNTY NEAREST C l T V  

1 
FOR INSTALLATION Advanced I N A S A  !NSTALLAT:OK 

Elec t ron ic s  

l C m b  
I E ~ S ~ S C ~  s TE:thiiuiugy ' Ees:=,rch Zeri&.l 

I N S T A L I  *T!c?S Y!SS!CS - m e  mission of the  E l e c t r o c l c s  Iiesearcn 
center  is -- Iru - - -  LllLrease t i e  agency's capab i l i t y  i n  space e lec-  
t r o n i c s  by prcviding the  kr-awledge and advaqced technology 
rleeded tc overcome de f i c i enc ie s  i n  e l ec t ron ic  systems and coin- 
ponents. The Center organizes,  manages, and conducts a cornpre- 
hensive program of baslc  ad applied space e l ec t ron ic s  research 
It also provides a f c - a 1  p o i n t  f o r  na t iona l  space electronics 
research,  cocrdinatl::, riationwide research ef'f'crts azd sponsor- 
i ng  e l e c t r o n i c s  research conducted by indus t ry ,  u n i v e r s i t i e s ,  - .  

1-1 2 -  

I PROJECT LikL ITEM 
W 
w 

Space Guidance Cboratory 
Optical Communications Laboratory 
M i  c r owave Radiation Lab o r  at  ory 
Cmputer Research Laboratory 

Center Support F a c i l i t i e s ,  Second Phase 

-.- 

PROJECT 
SPONSOR 

-____ 
OART 
OART 
QART 
OART 
OAF3 
QART 
OART 

FY 1964 AND 
mioa YEARS 

33 _. 

29 
4- 
-0- 

33 

FUNDIN 

FY is65  
(E-) 

z7 
69 
100 
68 

17 

(Thousands of 

FY 1966 
a.r-1 

3,938 
2,102 
3,800 
2,432 

1,419 

-6- 
-0- 
-0- 
-0- 

-0- 

TOTAL. 
A L L  YEARS 
ma- 
4,048 
2,200 
3,900 
2,500 

1,529 



NATIONAL AERONAUTICS AWD SPACE ADMINISTRATION 

JUSTIFICATION DATA 
1 

PROGRAM OFFICE FOR THE INSTALLATION: Office of Advanced Research & Technology ..\ 

BUDQLT ESTlYI fLS 

FY 1% 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research & Technology 

AUTHORIZATION LINE ITEM: Electronics Researcq Center 

LOCATION OF PROJECT: Cambridge, Massachusetts (conditional) 

COGNIZANT NASA INSTALLAIION: Rl.ectronics Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1.964 and Prior Years * 33,000 

FY ! & 5  Estimate 

FY 1966 Estimate 

Total Funding 'Through 1966 

77,000 

3,938 ,OW 

PROJECT COST ESTIMATES: Cost E s t i m a t e  breakdown t o  be submitted later.  

PROJECT DESCRIPTION: 
major equipment and spec ia l  purpose t e s t i n g  space with a t o t a l  of 46,400 square f e e t  of f l o o r  area. 
30,000 square f e e t  on the  f i r s t  and second f l o o r s  will be devoted t o  labora tory  f a c i l i t i e s  and r e l a t e d  
o f f i c e  6paceS aad 5,000 square feet of basement area w i l l  he used for u t i l i t i e s ,  maintenance r equ i r e -  
ments and l imi ted  s torage .  
p rec is ion  cent r i fuges  and exo t i c  c a l i b r a t i o n  and alignment equipment. Special  hu i ld ing  provis ions  as 
required t o  maintain the  environment e s s e n t i a l  t o  the  operat ion of the  research equipment i n  t h i s  
laboratory w i l l  be provided. 

The laboratory w i l l  cons i s t  of a two-story bui ld ing  providing labora tory  o f f i c e  space,  
A t o t a l  of 

The remaining 11,400 square f e e t  w i l l  conta in  a i r -bear ing  tes t  t a b l e s ,  

A t o t a l  of 148 parking spaces w i l l  be provided as a p a r t  of t he  s i t e  

M U A  FORM 944 (REV. JUL 64) PREVIOUS EOITIONS ARE OBSOLETE. 



Space Guidance Laboratory equipment provides t h e  capab i l i t y  necessary t c  ar.alyze, test, sjmdate and 
generate  concepts, techniques and elements for fbture space navigation and guidance systems. 
t e s t  and simulatior- eq.pnent kkich car1 sense and generate v e l o c i t i e s ,  acce le ra t ions ,  angular rates, 
g r a v i t y  forces  and i n e r t i a l  references toge ther  with a v a r i e t y  of anj&og and d i g i t a l  data co l l ec t ion  
and reductior, equipment provide a unique anEtlyzation f a c i l i t y  f o r  guidance systems and components. 
Exot ic  instrumentation coppled with cryogenics, vacuum and magnetic f ie ld  con t ro l  equipment allow for 
f u t u r e  research on novel types of i n e r t i a l  sensors  as wel l  as providing a design capability f o r  

PROJECT JUSTIFICATION: 

Specia l ized  

B spec ia l ized  instrument,ation, 
' &  

The Space Guidance Laboratory i s  required f o r  t h e  conduct of research i n  the  areas of guidance and 
navigat ion techniques and concepts and new guidance instrumentation. 

fqo-scient is ts  and engineers,  research  assistants and c l e r i c a l  support personnel who w i l l  develop and 
conduct a research program covering a l l  aspects of space guidance. 
experimentation and tests in t r a j e c t o r y  analysis, iner t ia l  reference and sensory techhiques, navigation 
and guidance components and techniques as w e l l  as the t e s t i n g  of electromagnetic and optical guidance 
devices  on a component and sub-system b a s i s  w i l l  be undertaken. 

!be bui ld ing  w i l l  be occupied by 

Theore t ica l  studies, investigations, 

Present  day space guidance systems were o r i g i n a l l y  developed f o r  a i r c r a f t  and b a l l i s t i c  missiles which 
requi red  very high accuracy f o r  sho r t  dura t ion  f l i g h t s .  
extended and appl ied t o  present  NASA- space missions. 
extension of Redston- nn? Pe~shtzg t z z k i ~ l o g y ,  wiiiie tne Apollo guidance systen: i s  a d i r e c t  outgrowth of 
developments fcr Polar is .  
s a t i s f a c t o r y  fo r  present  near-ear th  and lunar missions,  them ic n ; r c x i ~ g  ze& tu GU researcn  i n  
g~i;ar~ce iecnniques optimized f o r  long dura t ion  p lane tary  f l i g h t s .  

'Ibis mis s i l e  guidance technology has been 
F G ~ *  example, the  Saturn guidance system is an 

WAie t i e  extended performance of these missile-guidance systems i s  

- -  

These new t.eckiiiques mist y i e ld  very reliable, lightweigkbt systems capable of operat ing for extremely 
long per iods without ser ious degradation i n  performance. 



NATIOMAL 4EROUAUTlCS SPACE A W t S T R A T I O N  

J U S l i ~ T I O N  DATA 
1 

"he Space Guidance Laboratory research program w i l l  be divided between a n a l y t i c a l  s tud ie s  and experimental 
inves t iga t ions .  
will need t o  generate mathematical mission models, t o  modify ex i s t ing  canputer programs i n  order t o  
acccwmodate d i f f e r e n t  i n i t i a l  condi t ions,  t o  i nves t iga t e  parameter change e f f e c t s ,  and t o  compute a 
family of reference t r a j e c t o r i e s .  
research i n  order t o  i d e n t i f y  optimum guidance techniques f o r  fu ture  space missions. 
re rearch  w i l l  include work on a l l  port ions of space missims. 
all aspects  of space guidance systems including g y ~ o s ,  acce lerane ters ,  sensors,  computer programs, and 
camponent in tegra t ion .  
capab i l i t y  f o r  all c la s ses  of space missions,  will be pursued. 

'Ilhe bas ic  objec t ive  of guidance research is  t o  s u s t a i n  high performance through the long mission 
durations inherent  t o  most advanced space flight p ro jec t s .  
seek t o  generate:  

1 Although considerable information can be gathered from other  sources,  t he  labora tory  
. I  rD * 

I Analyt ical  inves t iga t ions  w i l l  be c lose ly  coordinated with equipment 
"his equipment 

- - This equipment research w i l l  include 

Research on i n e r t i a l  platforms, o r  strapdown assemblies with suitable pick-off 

I n i t i a l  guidance ana lys i s  a c t i v i t y  will 

woat umtu 

FY 19 66 

--A colnpendium of fu tu re  guidance requirements f o r  each c l a s s  of planned NASA space mission, which 
w i l l  serve as  a bas i s  f o r  evaluat ing the  adequacy of e x i s t i n g  guidance and navigation concepts. 

--Research programs t o  advance technology i n  those areas  where ex i s t ing  concepts and systems are 
inadequate t o  meet t he  needs of fu ture  missions. 

The p r i n c i p a l  guidance cmponents research objec t ive  l i e s  in making progress toward new guidance components 
s u i t a b l e  f o r  advanced space missions. 
of knowledge and experience on space guidance cmponent performance. 

A supplemental goa l  of these  inves t iga t ions  w i l l  be an a c d a t i o / a - -  

- 
(UII (mV. JUL U) LDITKWI -mC. 



Electronics Research Center Construction of Fac i l i t i es  I Space Guidance Laboratory 
SUCCORTIWG OATA: 

(1) @Amization of the number of mid-course corrections required per class of space mission, 
and (2)  developnent of improved time standards for use aboard spacecraft. 

The space guidance research program t o  be conducted by t h i s  laboratory i s  an essent ia l  component of the 
ac t iv i t i e s  of the Electronics Research Center. 
w i l l  provide the experimental background and design guides for the developnent of more reliable guidance 
systems t o  be used i n  future generations of manned and unmanned spacecraft. 

Research i n  new concepts and techniques of guidance 

W 
I 

VI 
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FISCAL YEAR 1966 ESTIMATES 
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PR0CW.f OFFICE mB 'DE -FKXTCT: Offfze sf A G i ~ a ~ c e d  Research j: yecr f io ioe  - 

AUTHORIZATION LINE ITEM: 

LOCATION O F  PROJECT: 

COGNIZANT NASA IIVSmmON: 

TYPE OF CONS!I'RUCTION PROJECT: New 

Electronics Research Center 

Cambridge, Massachusetts (conditional] 

Electronics Research Center 

< m m :  
FY 1564 and Prior Years 29,000 

FY 1%5 Estimate 69,000 

FY 1966 Estimate $ 2,102,000 

T o t a l  Funding Through FY 1966 $ 2,200,000 

PROJECT COST ESTIMATES: 

Unit of 
Measure Quantitx 

Land Acquisition --- --- 
Construction 

U n i t  
cost - Tota l  

Cost - 

S.F .  32,m $23.75 7~,000 icaiwrau)~ 

S i t e  Preparation & Fdns. L.S. $17.350 
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17,000 17,000 --- 14 , 650 14,650 
L.S. 
L. s. 

EUOQLT €SSfWYlES 

FY 1%6 

Roads & Parking 
U t i l i t i e s  

N A Y  OF INSTALLATION APPROPRIATWN 

Elec t ronics  Research Center Construction o f  F a c i l i t i e s  

W 
I 
00 

PROGRAM OR PROJECT 

Optic& Communications Laboratory 

Equipment 

Opt ica l  Transmission Equip. L. s. --- 
Opt ica l  Reception Equip. L. s. 
Opt ica l  Analyzation Equip. L.S. 
Optics Preparat ion & Material 

--- 
L. s. 

Equipment 

207 , 200 
5 14,300 
328 , 000 
243,500 

1,293,000 

207,200 

328,000 
243,500 

514,300 

Design 

--- --- For Construction 

--- --- Fal lout  Shelter 

Air & Water Pollxkion Control --- --e --- 
$ 2,102,000 

PROJECT DESCRIPTION: 

This labora tory  w i l l  cons is t  of a s ing le  s t o r y  bui lding,  rectangular  i n  shape, wi th  full basement providing 
a t o t a l  of 32,000 square f e e t  of f l o o r  area. 
basement a rea  will be used f o r  laboratory 'and a n c i l l i a r y  o f f i c e  space. 
basement m e a  will be used t o  house u t i l i t y  items and fo r  s torage purposes. 

The e n t i r e  ground floor and 10,000 square f e e t  of t h e  
The remaining 6,000 squase f e e t  of 

The labora tory  w i l l  P r ~ v i d e  s p e c i a l  areas  f o r  dark rooms and shielded rooms f o r  p r o t e c t i o n  of 
personnel from high i n t e n s i t y  l i g h t  r ad ia t ion  sources as well as e1imins;ting undesired o p t i c a l  i n t e r f e rences  

0 

m a  I'm (REV. JUL U) CIICVWUS LDITIOMS A R E  O.LOLLTL. 
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I 

The Optical  Ccanmunications Labcratory w i l l  contain equipment f o r  the measurmmt, E,X&T~S, generat ion and 
receptior,  of li&t energj- in t i e  id0 Angstroms t o  100 microns wave length  s p e c t r a l  region. 
computer i n  addi t ion t o  o ther  data co l lec t ior ,  and reduction equipment i s  reqz i red  fsr exrkracting, r e s t o r i n g  
and ar,a&-zirg information from laser-pulsed sources. 
spectrographs,  o p t i c a l  benches and interferometers  w i l l  be complemented by high i n t e n s i t y  l i g h t  sources,  
sensors ,  and spec ia l  de t ec to r s  f o r  analyzing and generating the  complete range of u l t . r ~ - v i d e t ,  Lifra-red 
and v i s i b l e  emissions. 

An analog 

Standard l abora to ry  o p t i c a l  equipment such as 

PRCUECT JUSTIFICATION: 

This labora tory  i s  required t o  provide the  space f o r  the  conduct of research on o&ica l  r ad ia t ion  sources ,  
o p t i c a l  components, o p t i c a l  d a t a  transmission and recovery techniques,  and devices and propagation 
phenanena. 
and c l e r i c a l  support personnel  who w i l l  develop and c a r r y  out a broad research program i n  o p t i c a l  
CmmRmm ' ca t ions  and propagation phencmnena. 
recept ion  as well  as o p t i c a l  ccmponent technology w i l l  be undertaken i n  t h i s  laboratory.  

The bui ld ing  w i l l  be occupied by approximately 125 s c i e n t i s t s  and engineers ,  research a s s i s t a n t s  

Theoret ical  s tud ie s ,  new techniques i n  o p t i c a l  t rammiss ion  and 

Ihe recent  r ev iva l  of i n t e r e s t  in o p t i c a l  techniques,  toge ther  with the  emergence of the l a s e r  i n  1960, 
i nd ica t e s  t h a t  the  wavelength band between about 100 Angstroms and 100 microns o f f e r s  an  impressive, 
and s t i l l  l a rge ly  untapped, p o t e n t i a l  f o r  the  so lu t ion  of a g rea t  number of problems r e l a t e d  t o  space 
f l i g h t  and space explorat inn.  
areas as opt; cnl P C E Z ? Z ~ ~ & ~ S Z ,  gulLulce an6 contro? , empitars A?& displays, yower transmission, and 
workshop techriology. It i s  h p o r t a n t  t o  n d e ,  however, t h a t  few of these concepts have progressed 
beyond the  Sasic researzh,  o r  exploratory devPlny.ert ph-c:; ki uvat L ~ ~ e b  t n e i r  u t l i l t y  f o r  space 
L i g n t  remazns %c be proved. 
cesses  has bezme ev ident ,  e-v-efi in those cases where new optical devices 11av~  i,rdeee bzes  espioyed. 

Psss531e appl ica t ions  or' modern o p t i c a l  conceDts inclilde cqch -hpor t a i t  

The need for a b e t t e r  -~?ders tmd l r ;g  of m a e r l j j n g  n a t u r d  laws and pro- 

1 
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In  hardly any f i e l d  have the  t h e o r e t i c a l  c a p a b i l i t y  limits of t he  o p t i c a l  method been r ea l i zed .  
example, t racking and point ing accuracies of 0.1 seconds of arc  a t  system s e n s i t i v i t i e s  of 0.01 seconds 
of arc are t h e o r e t i c a l l y  possible  with in te r fe rometr ic  techniques,  compared with the  corresponding 
f igures  of minutes of arc  which are  t y p i c a l  f o r  ex i s t ing ,  l a rge ,  earthbased, a s t r o n d c a l  antennas. 
As another example, ranging with a pulse  r i s e  time of 10-8 seconds may becane feasible over considerable  
dis tances  With accuracies of a few meters,  thereby  affording a p o t e n t i a l  c a p a b i l i t y  f o r  conducting 
topologica l  soundings of the moon, o r  p lane ts ,  f r a n  o r b i t i n g  spacecraf t .  
ki th birefr ingence scanners, image converters and image or thicons - m y  also prove usem f o r  re- 
connaissance f’unctions on the  dark s ide  o f t h e  p lane ts .  

For 

Lasers - used i n  conjunction 

.U...tLItYtU 

mn66 

\o 

w 
The v e r t i c a l  d i s t r i b u t i o n  of r ad ia t ion  i n  the  v i c i n i t y  of t he  ea r th ,  as well as t h e  extraterrestrial 

so la r  constant during the per iod 1940-1956 y ie lded  values d i f f e r i n g  by 81 much 88 6. Such imknams 
have occasional ly  caused discomforting malfunctions of i n f r a red  horizon seekers;  they also t h r e a t e n  t o  
a f f e c t  t he  performance of passive o p t i c a l  camtunication devices and r e l a y  equipnent, and t o  introduce 
highly undesirable complications i n t o  the  c r i t i c a l  beam o r i en ta t ion  procedures f o r  o p t i c a l  camunica t ion  
f’unctions. 
space when pointed within a few degrees of the sun. 
i n t e n s i t y  and spectrum of background r ad ia t ion  Ind s t r a y  l ight ctzuued by t h e  solar corona was not  known 
w i t h  s u f f i c i e n t  accuracy t o  be considered i n  t h e  design of t he  seekers.  
w i l l  h e l p  t o  promote progress on many problems of space f l i g h t  and space explorat ion.  

I 

0 
.spectrum of the  sun and stars are s t i l l  l a r g e l y  unknown, with t h e  result that determinations of the 

I n  another area,  it has been found that  o p t i c a l  instruments do not operate  r e l i a b l y  in 
This deficiency results from the fact that the 

m s e  data once established 

Multiple-channel communication techniques a re  an obvious so lu t ion  t o  t h e  problem of tren’gmission at 
low data ra t e s .  
band is inherent ly  l imi ted ;  a lso,  t he  danger of in te r fe rence  and c ross t a lk  is severe. I n  ccorparison, 
t h e  laser and associated concepts f o r  o p t i c a l  cmmunication provide access t0 a --privacy, frequency 
band t h a t  i s  a t  l e a s t  t h ree  orders  of magnitude wider than the  e n t i r e  R-F band. 
make th i s  region access ib le  f o r  space uses by obtaining the  bas i c  data required f o r  a thorough under-  
standing of the  l a w s  and processes involved by exploring t h e  p o t e n t i a l i t i e s  of the region f o r  space 
appl ica t ion ,  and by i n i t i a t i n g  development of t h e  technology required t o  exp lo i t  t h i s  po ten t i a l .  

However, the  number of channels ava i lab le  f o r  space data transmission8 i n  the R-F 

Spnce o p t i c s  can 
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1 APPROPRIATlOU I PROGRAM OR PROJLCT 

P R X M  OFFICE FOB 'ME PHOJECT: 

AUTHORIZATION LINE ITEM: Electronics Research Center 

LOCATION OF PROJECT: 

COGNIZANT NASA INSTALLATION: Electronics Research Center 

Office of Advanced Research & Technology 

a .  

Cambridge, Massachusetts (conditional) 

I .  

\o 
I 
w w 

TYPE OF CONSTRUCTION PROJECT: New 

FWING: 

FY 1964 end Prior Years 

FY 1965 E s t k t e  

FY 1966 Estimate 

Total Funding Thru FY 1966 

PROJECT COST ESTIMATE: 

Land Acquisition 

Construction 

T -L---&--- 
Y U Y V I  C. W A  J 

unit  of 
Measure Quantity 

-e- --- 

U n i t  
cost - 

$26.10 
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SUPPOIITING D A T A :  

Site  Preparation 
Roads and Parking 
Ut i l i t i e s  

W 
I- 

F 

Equipment 

Unit of un i t  
cost Measure Qlantity - 

L.S. 
L.S. 
L.S. 

Microwave Meas. & Anal. Equip. L.S. 
Microwave Transmission Equip. L.S. 

Data Collection & Reduction L.S. 

Microwave Reception Equip. L.S. 

Microwave Materials & L.S. 
Prep. Equip. 

De sign 

--- Fallout Shelter 

@r & Water Pollution Control --- 

8,000 
10 , 000 
12,000 

961 , 000 

756 , 900 
296 , 300 

157,800 
460 , 000 

SUBTOTAL 

--- 
--- 
TOTAL 

T o t a l  
cost  - 

8,000 
10,000 
12,000 

2 , 632,000 

961 , 000 

756 , 900 
296 , 300 

157,800 
460,000 

3,800,000 

--- 
-e- 

PROJECT DESCRIPTION: 



E1 ectronics Research Center I Construction of Fac i l i t i e s  1 Microwave Radiation Laboratory 
SUCCOLlTUOG M T A :  

of 10,000 square fee t  t o  related office spaces, with the basement area of ~ ~ 6 0 0  sipan feet 6 i~-L2ec !  in haLf 
i"or i=hinorn.r.nr;r y ~ . c p ,  %ZCI_ ..+:lit;. ~l ; ; , i t ed  

The biiiiding w i l i  prnvide sgeci& p ~ n p c s ~  aTea5 ~ i ~ c h  2s c c v - o n a ~  LLLLz. A uulllD --- ~ ~ I E L I I C I C  - - - - _ - =  - chambers €or protection 
against undesirable electromagnetic interferences. This f a c i l i t y  w i l l  be used t o  conduct both transmission 
and reception experiments. 
w i l l  be provided t o  maintain the proper erwironment required f o r  equipment t o  conduct tne  various research 
experiments and tes t s .  
water supply, eiectric power, sanitary sewers and communications systems. As  pest  of s i t e  development, the  
necessary access roads, walks, and parking area for 100 cars w i l l  he prm5ded. 

Temperature control, humidity c o n t r r l ,  f i l t e r ed  air and special cooling f a c i l i t i e s  

The building u t i l i t i e s  w i l l  be connected t o  the central  heating, chi l led water, 

6 The Microwave Radiation Laboratory includes integral  equipment for  the measurement, analysis , generation 
and reception of el.ectromagnetic energy over the frequency range of centimeter, submillimeter, and pseudo- 
opt ic  wavelengths. 
intell igence from complex electro-magnetic propagation i s  complemented by special computer simulation 
equipment, oath d ig i t a l  and analog. Standard correlation computers, cyrogenic handling equipment, and 
standard microwave t e s t  equipment are required t o  fully support laboratory experiments and tests. A 
precision machine shop and electronic shop provides an in-house capability for building, assembling, 
packeging and checkout of special microwave components and circui ts .  

Unique date c d l e c t i s r ,  m d  reduction ecp ipen t  for  extracting, restoring, and analyzing 

PROJECT JUSTIFICATION: 

This laboratory will provide necessary faci l i t ies  for conducting research i n  the areas of microwave radiation 
sources, microwave components, data transmission and recovery techniques and p v i c e s ,  propagation phenomena 

assistants and c l e r i ca l  support personnel who will develop and execute a broad research program designed t o  
advance the  s t a t e  of the microwave art. 
models ut i l iz ing  new teohniques ir! zicrswave propagation, signal processing and microwave component 
technology -111 he - ~ ? ? c y t & ; ~ .  

and communication-information systems. The f a c i l i t y  will be occupied by- I scient is ts ,  0. engineers, research 

Theoretical studies and pract ical  demonstrations of feasibility 
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Present day microwave technology, exemplified by cur ren t  t racking  and da ta  systems, has evolved mainly from 
the  needs of systems operating i n  the  immediate t e r r e s t r i a l  environment. Several  fundamental problem areas  
have been generated by t h e  aerospace environment. The plasma-shielding e f f e c t ,  during t h e  high temperature 
phase of r een t ry  i n t o  t h e  e a r t h ' s  atmosphere, i s  an exce l len t  example r e l a t i n g  t o  t h e  microwave f i e l d .  

D U ~ T  urn- 

ff 1966 

The primary research objec t ive  of t h e  Microwave Radiation Laboratory w i l l  be t o  develop new techniques for 
providing highly r e l i a b l e  microwave l i n k s  within the  solar system. 
fu tu re  space program objec t ives ,  as i l l u s t r a t e d  i n  t h e  following example. 
( t y p i c a l  present  day s o l i d  s t a t e  spaceborne t r ansmi t t e r  performance r a t i n g )  from t h e  moon a t  t h e  rate of 
5 x 10 7 b i t s / s e c  (commercial Tv q u a l i t y  p i c t u r e s )  can be received i n  r e a l  time on t h e  e a r t h  by a 210 ft. 
diameter dish,  operat ing i n  conjunction with a low noise  rece iver .  By comparison, a s ing le  frame of t h e  
same qua l i ty  da ta ,  t ransmi t ted  a t  t h e  above power and frequency from t h e  v i c i n i t y  of  M a s ,  would r equ i r e  
1.5 days of transmission time t o  the  same t e r r e s t r i a l  rece iv ing  system. 
t h a t  considerable g rea t e r  "on-board" t r ansmi t t e r  power capab i l i t y ,  u l t imate ly  approaching 1000 watts for 
minimum transmission delay time from Mars, w i l l  have t o  be a t t a ined ,  with energy conversion e f f i c i e n c i e s  
wel l  beyond t h e  present  20% f igure .  
t o  d i sh  diameters i n  excess of 1000 f t )  will have t o  be explored as p a r t  of t h e  t o t a l  micro-wave r a d i a t i o n  
research program object ives .  
coming t h e  present  power and ga in  l i m i t a t i o n s  of present  day microwave communication l i nks .  
antenna mater ia l s ,  capable of withstanding high temperatures and long per iods i n  a space environment, axe 
required.  A t  a dis tance of 0.3 AU from t h e  sun, surface temperatures as high as 3OOOOK m a y  be expected i n  
d i r e c t  sunl ight .  
long per iods of time, survive micro-meteoroid bombardment, be impervious t o  r a d i a t i o n  and fit i n t o  compact 
high-density payload packages. Accordingly, advanced r a d i a t i o n  handling techniques will form a major part  
of t h e  microwave r a d i a t i o n  research  program. 

Present day technology fa l ls  far shor t  of 
A 3-watt S-band t r h s m i s s i o n  

From t h i s  example it i s  c l e a r  

Methods f o r  achieving l a rge ,  e f f e c t i v e  antenna aper tures  (comparable 

S ign i f i can t ly  increased antenna aper tures  Will help considerable  i n  over- 
New l igh tweight  

Space antenna s t ruc tu res  also must exh ib i t  a high degree of dimensional s t a b i l i t y  over 

F y t h e r  areas  of i nves t iga t ion  w i l l  include techniques for m i n M z i n g  mult ipath spurious response a r i s i n g  
during lander -orb i te r  microwave r e l a y  l i n k  operat ion,  methods f o r  preventing t h e  occurrence of i o n i c  
breakdown phenomenon i n  antennas, measurements and refinement of t h e o r e t i c a l  models of R-F a t tenuat ion  
- r e su l t i ng  from dust storms and meteorological e f f e c t s  a r i s i n g  from plane tary  atmosphere turbulence,  
techniques fo r  minimizing t h e  e f f e c t  of occu l t a t ion  a r i s i n g  during t h e  course of p l ane ta ry  explorat ion,  . 
and t h e  prevention of plasma blackout during lander  e n t r y  phases. 
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ELECTRONICS RESEARCH CENTER 
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AUTHORIZATION LINE ITEM: Electronics Research Center 

LOCATION OF PRQTECT: 

COCMZANT NASA INSTALLATION: 

Type OF CCNS!CRUCTION PRQJECT: New 

HIHDING : 

O ~ Y L C P  cf !.+.YzcE& Resetxz~.L h Tee-moiogy 

Cambridge, Massachusetts (conditional) 

Electronics Research Center 

FY 1g64 and Prior Years 

FY 1965 E s t i m a t e  68,000 

FY 1966 E s t i m a t e  

T o t a l  Funding lhru FY 1966 

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

Coristructiao 

Ieboratary 
site Preparation 

$2,43 2,000 

. U n i t  of 
Measure Q-tantitx 

unit 
Cost - 
--- 

Total 
C o s t  - 
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BUDQET C S T ~ f E S  

FY 19 66 
Q 

Roads & Parking 
U t i l i t i e s  

Equipment 

Central  Computer 
Ele c t r  oni c Computer 
Opt ica l  Camputer 
Gas Fluid Computer 
Checkout Monitor Eq. 
Shop Support Equipment 

Fa l lou t  She l t e r  

Air & Water Pol lu t ion  Control 

L. 
L. 
L. 
L. 
L. 
L. 

S. 
S. 
S. 
S. 
S. 
S. 

6,300 
15,450 

1,078,640 

249,500 
110,400 
162,300 
14,420 

293,740 

TOTAL 

6,300 
15,450 

1,909,000 

1,078,640 
293,740 
249,500 
110,400 
162,300 
14,420 

2,432,000 

$2,432,000 

PROJECT DESCRIPTION : 

This labora tory  will be a two-story bui ld ing  providing c e n t r a l  computer f a c i l i t i e s ,  l abora tory  research  
space, major equipment and s p e c i a l  purpose t e s t i n g  spaces f o r  the  Elec t ronics  Research Center. A t o t a l  
of 8,000 square f e e t  of space on the  f i r s t  and second f l o o r s  w i l l .  be u t i l i z e d  f o r  l abora to ry  f a c i l i t i e s  
and c e n t r a l  computer f a c i l i t i e s ,  t h e  balance of 7,000 square f e e t  will be used as  r e l a t e d  o f f i c e  space. 
In the  computer i n s t a l l a t i o n  a reas  a r a i sed  f l o o r  w i l l  be used t o  permit a t i l i t y  connections t o  computer 

MA)A FORM (REV. JUL 64) PIILVIOUS EDITIONS ARE OBSOLETE. - 
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PRaJECT JUSTIFICATION: 

BUDOLT ESTnUTES 

FT 1966 

The Computer Research Laboratory i s  required t o  house the  s c i e n t i f i c  and engineering personnel,  with 
t h e i r  equipment, who w i l l  conduct t he  Electronics Research Center ' s  research program i n  computer technology 
and da ta  processing and provide computTr serv ices  f o r  o ther  l abora to r i e s  a t  t h e  Center. 
s c i e n t i s t s  and engineers,  research assistants and c l e r i c a l  assistants w i l l  be housed i n  t h i s  f a c i l i t y .  

A t o t a l  of  85.' 

Research t o  be conducted i n  t h i s  labora tory  i s  a v i t a l  p a r t  of the  ove ra l l  e l ec t ron ic s  research of t he  
Center. 
r e l i a b i l i t y ,  f a s t  computing speed, expanded s torage,  decreased access time ana ennanced data handling 
capab i l i t y .  A l l  of these  fea tures  must be achieved i n  systems which a re  smaller ,  lighter nnd draw l e s s  
power than present-day computers. For example, contemplated Tuture p lane tary  missions require  on-bcard 
computers capable of operat ing,  without e r r o r ,  for a per iod of many m o n t h ? -  
acnieving m i s  d p g - e p  ~ f '  r e l i a k i l i t y  e n t a i l  the use o f  t r i p l e  E quadruple red-mdmt components i n  
computer c i r c u i t s .  However, t h i s  approach has two p r inc ipa l  disadvantages: (1) the  m u l t i p l i c i t y  of  
added  cnmrnnonfq r e r l ~ l t s  Ir, 2 zc-;z:z~-f'~lL L L C L C ~ ~ ~  i r i  w e i g r i L ,  ana, more Importantly,  ( 2 )  t he  l a rge  
increase i n  nmber of interconnect ions w i t ' ?  i t s  accompanying c i r c u i t  complexity causes a s u b s t a n t i a l  
decrease i n  r e l i a b i l i t y  which defea ts  the  o r i g i n a l  purpose of the redusdancy. 
which yi,elc? a. subs t an t i a l  iiicrease i n  r e l i a b i l i t y  with a minimum penal ty  i n  weight and complexity. 

h t u r e  space missions requi re  on-board computers which exh ib i t  t he  c h a r a c t e r i s t i c s  of g rea t  

K-no=- t n ~ h n i q + c s  f s r  

?echniq,es muss be sougnt 
I n  - 
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B U D M T  K S T Y I E S  
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JUSTIfKAT(0N DATA FT I9 66 
APPROMlATmY w u m m A a  on P~OJECT *u OF W A L L A T -  

SUPrORTtMG D A T A :  

p a r t i c u l a r ,  advanced computer designs must incorporate  the  capab i l i t y  t o  de t ec t  and cor rec t  e r r o r s ,  and 
t o  r e p a i r  o r  replace damaged c i r c u i t s .  

'f 

The processing of video data from deep space probes presents  a hos t  of problems which can only be solved 
by advancing Che s t a t e  of t he  art i n  computer technology. Present techniques f o r  processing p i c t u r e  
da t a  from lunar probes a re  so slow and i n e f f i c i e n t  t h a t  two hours of modern computer time a r e  required 
t o  process a s ing le  TV p i c t u r e ,  of which 3,000 a r e  taken on a t y p i c a l  mission. 
exploring vehic les  will ca r ry  cameras capable of generat ing s u b s t a n t i a l l y  l a r g e r  amounts of video data. 
The requirements f o r  ca l ib ra t ing ,  removing d i s t o r t i o n s ,  r ec t i fy ing ,  and mosaicking the  r e s u l t i n g  data 
w i l l  far  exceed the  c a p a b i l i t y  of any commercial d i g i t a l  computer now e x i s t i n g  o r  i n  prospect.  
order  t o  adequately support  such fu tu re  missions an increase of two orders  of magnitude i n  ground-based 
video d a t a  processing c a p a b i l i t y  i s  required.  

Future p lane tary  

I n  

The Elec t ronics  Research Center program i n  data processing i s  concerned with two a reas ,  computer 
technology and computer appl ica t ions ,  Research i n  technology i s  d i r ec t ed  towards the development of 
improved cmput ing  equipment compktible with t h e  requirements of fu tu re  space missions.  The e f f o r t  i n  
camputer appl ica t ions  w i l l  seek improved methods f o r  u t i l i z i n g  ccmputers both i n  space and on the  
ground. The overall research approach w i l l  e n t a i l  both t h e o r e t i c a l  s t u d i e s  aimed a t  reso lv ing  bas i c  
quest ions i n  i n f o m a t i o n  technology, and experiments deaigned t o  develop data processing devices and 
techniques.  In  many cases,  t h e o r e t i c a l  results, such as p r o b a b i l i s t i c  determinations of computer 
r e l i a b i l i t y ,  w i l l  be t e s t e d  experimentally with breadboard hardware. The reverse  process i s  a l s o  envision- 
ed, wherein experimental f ind ings  a re  inves t iga t ed  t h e o r e t i c a l l y  with the  aim of deducing genera l  
p r inc ip l e s .  Cooperative undertakings a r e  contemplated with the  qua l i f i ca t ions  and s tandards,  e l e c t r o n i c  
componenta, and instrumentat ion programs. Problems involving data ccmpaction, bandwidth compression, 
and o p t i c a l  devices w i l l  be coordinated with the apace op t i c s  and microwave r ad ia t ion  programs. 

The Computer Research Laboratory w i l l  a l s o  provide c e n t r a l  ccmputer s e rv i ces  t o  the  o ther  Center 
Laboratories.  
Center, it i s  planned t o  t i e  these  l abora to r i e s  i n t o  the  Computer Research Laboratory f o r  genera l  
computation serv ices .  As bas i c  working t o o l s  f o r  Center s c i e n t i s t s  and engineers,  t he  ccanputers i n  t h i s  
labora tory  are requirdd f o r  t he  conduct of t h e  Center research program. 

Although spec ia l i zed  computer equipnent will be loca ted  i n  o ther  l abora to r i e s  of t he  
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COGNIZANT NASA INSTALLATION: 

TYPE OF CONSTRUCTION PRQJECT: New 

E l e c t r o n i c s  R e s e a r c h  C e n t e r  

WD-t  L t T ( Y T L I  

FY 1966 

' W .  
N 
f. 

' I  
FUNDING: 

FY 1964 and Prior Y e a r s  33,000 

FY 1965 Estimates 77,000 

FY 1966 E s t i m a t e s  1,418,700 

T o t a l  Funding thru FY 1966 $1,528,700 

PRQJECT COST ESTXKATES: Detailed c o s t  breakdown t o  be submitted a t  a l a t e r  date .  

PROJECT DESCRIPTION: 
i t i e s  f o r  t he  Electronics  Research Center located on an urban t r a c t  i n  Cambridge, Massachusetts. 
development and u t i l i t y  construct ion and i n s t a l l a t i o n  covered i n  t h i s  p ro jec t  r e l a t e  t o  t h e  J?Y 1966 cons t ruc t ion  
pro jec ts  of t h e  Center. 

S i t e  development includes addi t iona l  s i t e  c l e a r i n g ,  grading, top s o i l  and seeding, s e c u r i t y  fencing, storm 
drainage, u t i l i t y  tunnels ,  roads,  walkways and street  l i g h t i n g ,  required t o  support t he  addi t iona l  l a b o r a t o r i e s  
requested i n  FY 1966. 

This pro jec t  is the secona pnase of the s i t e  development and provisi.cn of support  f a c i l -  
The s i t e  

http://provisi.cn
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JUSTIPKATIW DATA 
1 

w r s  OF I m T A L L & T i a a  I ACWOPRlAl lmt? 

Construction of Facil i t , t is  litles, Second Phase 
. _ _ _ -  Elec t ronics  Research Cenzer 1 

The u t i l i t y  sapport  f a c i l i t i e s  cons is t  o f  t h e  addi t ion  t o  the  Center heat ing and. re f r igera tyon  p l a n t ,  
warehouse-maintenance buj lding,  addi t ions TC t'ne underground nea-c and c h i i i e a  water d i s t r i o u t i o n  systems, 
sewage co l l ec t ion  and disposal ,  underground e l e c t r i c a l  d i s t r i b u t i o n  systems, transformers,communication 
systems, and water systems. AB i n  the  case of the  u t i l i t i e s  previously provided f o r  the  Center, the 
hea t ,  c h i l l e d  water,  e l e c t r i c a l  and water d i s t r i b u t i o n  systems w i l l  be constructed i n  u t i l i d o r s  t o  
f a c i l i t a t e  operation and maintenance o f  Center u t i l i t i e s .  

SUCWRTIWG D A T A :  

mUDOC? CS?(YTLS 

FY 1966 

PROJECT ,TTJSTLFICATION : 

W 
I 
N 
w '  

The Center Support F a c i l i t i e s ,  Second Phase, are required i n  order t o  operate the  ind iv idua l  l abora to r i e s  
of the  Elec t ronics  Research Center requested in the FY 1966 Budget. 
developments and u t i l i t y  support ,  t h e  l abora to r i e s  requested cannot function. 

Without these  necessary s i te -  



U J  I ELECTRONIC RESEARCH CENTER 
I N  UTlLlDOR FISCAL YEAR 1066 ESTIYATES 
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c-7 FUTURE FACILITIES -- PROJECT BOUNDARY 



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

CONSTRUCTIGN OF FACILITIES 

arch to provide a 
nned and unmanned 

exploration of space; (2) Improvement of performance and 
utility of airborne flight; plan, develop and operate neces- 
sary facilities; generate new and advanced concepts; provide 
research advice and assistance to other branches of the 
Government: disseminate scientific and technical information; 
search for and identify potential industrial applications 
involved in the course of research. 

w 
PROJECT LINE ITEM ? 

w 

Flight Control Research Facility 

Life Support Technology Laboratory 

V/STOL Research Laboratory 

Magazine and Test Area for Highly Reactive 
Ciianical Materials 

* .  
Increase Research Capabilities of M-6 and 8.5 
Tunnels 

(*Includes 30,227 work in progress) 

PROJECT 
SPONSOR 

OART 

OART 

OART 

QART 

OART 

TOTAL 1 4,230 1 239,774 

FY 1964 AND 
PRIOR YEARS 

27 

4 

15 

F U N D I N  

FY 1965 
(Estimated) 

182 

2 54 

41 

110 

: T h o u s a n d s  o f  d o l l a r s )  
.___ 

FY 1966 
(Estimated) 

- _  
5,320 

4,514 

673 

2: 312 

bUZ 

FUTURE YEARS 
(Estimated 

/ --- 

, 

TOTAL 
A L L  YEARS 
(Estinmted) 

5,502 

4,795 

7 18 

2,437 

7 32 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATIOY 

JUSTIFICATION DATA 
I 

WAY€ OF INSTALLATION I APPROPRIATION I PROGRAM OR PROJECT 

BUOCET ESTIYATU 

'FY 1966 

Iangley Research Center 

PROCRAM OFFICE FOB TBE lI!TSTALLA!TIoH: 

PROGRAM OIVXCE FOR TH3 PRO&: ' Office of Advanced Research and Technologs 

AUI!HORIZATIOIf IJBZ ITEk: Langley Research Center 

Ix)CAl!IOFJ OF PROJECT: Hampton, Virginia 

Office of Advanced Research and Technology 
1 1  I 

Corntruetion of Facilities I Flight Control Research Facility 

Fy 1965 Estimate 

FX 1966 Estimste 

182,000 

5,3 19 ,500 

PROJECT cm liL9mMm: 
unit of Wt Total 
Measure cost - cost Quadtity - 

Iand Acquisition --- -0- -..- -0. 

i --- --- 2,&%,.30 Construction: --- 

Projection Spheres Es --- 183,000 183, OOO 

\ 

Building SF 87,360 21.46 1,875,700 
hised Floor Is r - 2 -  141,- 141,600 
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JUSTIFICATION DATA I FY 1966 

A i r  Conditioning 

Elevator 

S i te  Work and Paving 

Mechanical Utilities 

Unit of 
Measure 

LS 

LS 

LS 

LS 

LS Electrical Util it ies 

~ Equipment 

C: Motion Visual Simulator 
0 

LS F i x e d  Base Study Stations 

LS Visual Cue Generatlon 

Signal Distribution and Recording LS 

BuPlding Furnishing and Equipment LS 

--- 

Unit Totai 
Cost Cost - - 
305 , 100 305 , 100 
40,000 40,000 

72,900 72,900 

30,400 30,400 

187,600 187,600 

2,451,700 

593,000 593,000 

217,000 217,000 

928,000 928,000 

627,000 627,000 

86,700 86,700 

--- -0- 

--- 

5,288,000 

Fallout Shelter 31,500 31 500 C I  --- . La 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

An M a t e  requirement exlsts ca t  the  Langley Research Center for I$ f a c i l i t y  specifically designed t o  support 
(a) research studies fa the  guidance and control aspects of future msbnned flight missions and (b) f ’unwtel  
~ v e s t l g a t i o n s  leading t o  the aptimizcbtlon of mn!s performanse i n  aerwpme 63ystew. 
and i t 6  research equipment, primary a t p h i s  must, be placed on f l ex ib i l f ty  t o  scecwnodBte 6 Urge number of widely 
varied studieca,.and features t o  pamlt mp5d teet setup and configuPertim ehangee. The functional grouping of 
scientific personnel engaged i n  these studies wi%h the reeesloch equipment and the  a l l i e d  conrputer and simulator 
development staff must also be considered basic requirenent. I 

In the  design of the facility 

BUDGET ESTIMATES 

‘FY 1966  

This project wi l l  prwide a flight control resewch f a c i l i t y  t o  be located at the Iangley Research Center. 
equippent ineluded in the  project will consist only of devices which can be wad i n  a variety of experImenW 
studies - visual. cue generation, projection and dlsplay subsystems; a signal coadi-tfoning and t r snmlss i an  network 
t o  connect the  centralized e q u l p n t  with the various study stat ions in the f a c i l i t y  and special  purpose 
sirpu3dtors at other Imgley aitea;  modularly designed, quick ;change cockpita f o r  use at the study stations;  and 
a motian/visue.l siatllator fof studydpg human performance when influenced by sngular and linear mtions.  

The f a c i l i t y  vill be housed i n  an addition t o  the &ta Reduction Center (Building 12a) 

Reeesrch 

This addition will‘pravide 
SpaCe for: 

A high cei l ing &a f o r  visual cue projection spheres and the  rotlon/visual simulator. 

The vie& cue generation and ebu la t lon  control e q u i m n t ,  fixed bsee crew stat ions aad cockpit 
aseembly, checkout and program preparation areas. 

NAME OF INSTALLATION 

-ley Research Center 

A human perfo~lusece labor&xa-y f o r  the study of such problem m informe,tion sensing, dieplsy, interpretation 
and decision making, and huBlan resapomc characterist ics in mm-machlne eyetem. 

APPROPRIATION PROGRAM OR PROJECT 

Construction of Fae i l i t t e s  Fllght Control Research Paci l l ty  
-___ 

NASA FORM 944 (REV. JUL 641  PREVIOUS EDITIONS ARE OBSOLETE. 
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NATIONAL AERONAOT!CS AND S P A C E  ADMINISTRATION 

JUSTIFICATION DATA 1 FY 1966 

SL ~'ORTINC. D I T  'I: 

The personnel to conduct the m e d  flight control and human performnee research 88 w e l l  a8 the allied 
ork in computing techniques and advanced simuletor equipnent . research and developent 

This facility will not have a requirement for  vater and air pllution control systems. 

JUSTIFICATION: 

The effective integration of the astronaut8 into the spacecraft system w f l l b e  8 =Jar factor in the reliability, 
safety and achievement of the research objectives of future space flight missions. Major technical advances must 
be made to meet the requirements of multi-erpacecmft missions, mrvlned orbiting laboratories, entry into planetary 
atmospheres, and interplanetary flight, ill be required to determine the automatic controls 
to be used, to detefmine-man's capibility and function in the control systan, to develop techniques for both m ~ n  
and machine, and to determine the effect of guidance and control on the design of spacecraft and missione. 
development of this technological base is required to solve the problems involved in a particular mission, and in 
addition, to provide the information needed for adminiatrative decisions regarding the feasibility. desirability. 
and approach. 

Future space missions, including the Apollo and post Apollo grogpams, involve mmy more complicated operations 
than those sttempted previously. 
the mission plan, spacecraft propulsion and controls, guidance and navigation equipment, and pilot disp-s and 
instrumentation. 
is required to determine solutions to these problem. 

Extensive resewch 

9 The 
cn 

Utilization of the capabilities of the astronauts requires proper integration of 

A systematic procedure involving a coordinated program of analytical and experimental research 

The need for studies which w i l l  establish the proper role to be played b) man in these more complex missions ha8 
been emphasized by the erperience @ned in the Mercury program. 
L l i  regrouped its staff t.a focus i t s  specialized t s l e n t  in the field of' piloted vehicles on thie problem. 

The experimental studies carried out by this group require laboratory facilites which provide an accurate and 
realistic representation of the pertlnenz f f i g h ~  exivirwiuucut. 
providing this environment short of actual flight testing of operational prototypes. 
and tho oost of launch vehicles and spacecraft require that as mny uncertainties as possible be eliminated 
from the manned mission before actual flight operations are undertaken. 

As a result, the Kangley Research Center management 

L 

Tu; G;;G ~f ~ 2 z i k t c r z  rrffere +he cnly m n s  for 
The risk to human life 

_- _I I_- ., - - -- .. "._- I - .̂. _-_ . " - ~ . -  -- .___ 
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BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

MAYE OF INSTALLATION 

Langley Research Center 

JUSTIFICATION DATA 
PROGRAM OR PROJECT APPROPRIATION 

Construction of .Facilities Flight Control Research Faci l i ty  

I 'FY 1966 

The advantage of using simulators for p i lo t  and'aetsonaut t ra ining is w e l l  recognized. 
concepts have been u t i l i zed  at Langley f o r  a number of years i n  R and D p~ograms t o  establish design c r i t e r i a  f o r  
new modes of fli@t. For example, lrenual control of the  Mercury capsule during r e t ro f i r e  and of the  X-15 during 
simulated reentry missions was investigated in d e t a i l  i n  programs c'bndueted at Lmg1eye !!!he techniques developed 
were later required both as flight emergency procedures and f o r  fYight investigation of varied control modes and 
vehicle ayaamic characterist ics.  
the adoption of the  lunar orbi t  rendezvoh technique for the Apollo mission. 
are also playing an Important part In perfecting the techniques and eqdpnmt  for the Gearini Mi8SlOn. 

The primary e f fo r t  at Langley during the past few years in t h i s  area hrss been concerned w i t h  the implementation of 
special purpose, mission-oriented f a c i l i t i e s  such as the Rendezvous Docking Simulator, IQLA, the Lunar Iandbg 

$: Research Fac i l i ty  and the 4 - m ~  Supersonic Transport Simulator w h i c h  vill be connected by a data link t o  the Federal 
Aviation Agency Air Traff ic  Control Simulator i n  Atlantic City, for studies of terminal. area operations of the 
Supersonic Wansport. 
do not provide the f l e x i b i l i t y  and accessibi l i ty  required t o  support the numerous studies required f o r  the ver i f icat ion 
of advanced control concepts. 
military equipment, or hardwme designed fo r  other purposes. By its nature th i s  equipment is d i f f i c u l t  t o  U f y ,  
calibrate and &&sin i n  re l iab le  operating condition. 
breaking probleis Into undesirably a segmante and by making short  runs t o  mrrintain accuracy. 
number of increasingly complex studies cannot be tzarrid out by using t h i s  approach. 

More important, these same 

More recently, e l m l a t o r  invest i#%tion of space rendezvous has contributed t o  
Studies of rendezvous and docking 

Although w e l l  suited t o  the specialized studies f o r  which they were designed, these f a c i l i t i e s  

The equipment available f o r  these studies uas generally bee9 improvised Or- surplus 

In numy cases useful results have been obtained only by 
The growing 

The proposed f a c i l i t y  w i l l  pruvide the basic tools  f o r  conducting advanced research f o r  missions of the  post 
qpOllo period. 
e q u i p n t  i s t o  8 w e l l  integrated flexible ccsnpluc capable of handling studies v i th  
consistent with these advanced requirements. 
nological beme needed t o  define and carry out the new RASA programs. 

It will be designed t o  incorporate existing and p r o g r d  special  Furpose siwilators and ccmputing 
accuracy, detail and completeness 

As such, it wiu f i t  inito a coordinated plan t o  provide the  tech- 

_. ___- . 
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NATIONAL AERONAUTICS AUD SPACE ADMINISTRATION 

JUSTIFICATION DATA 

SUPPORTING DATA: 

3. 

PFUIGIW ClFRCE FOR TBE DWUUATI(M: 

PROGRAM OFFICE FOR TIE PROJECT: 

Office of Advanced Research and lechnology 

OIfice of Advanced Research ma Technology 

BUDGET ESTIMATES 

'FY 1966 

AUl?HORIZA!I'XON LIllE ITPII: -ley Research Center 

LOCATION OF PROJECT: Haapton, Virginia 

I 

NAYE OF INSTALLATION A PPROPR IAT IO M 

C 0 G " T  NASA I N S ' I ' m I O N :  

PROGRAM OR PROJECT 

TYPE OF CONSI!RUCTION PROJECP: 

FUNDING: 

FY 1964 and M O P  Ycara 

FY 1965 Estimate . 
FY 1966 Estimate 

Langley Research Center 

flew 

$ rl,m 
254,000 

4.514.300 

TotaLFundlng Thru FY 1966 $4,795,300 

~ c o s p ~ :  
1 Unit of Unit Total 

Cost - C o s t  - Measure Quantity 

Iand Acquisition 

Const ruct Ion 

117 21.89 2,562,200 Building SF 



I 

------- -7 - ' 
- II_ __I_-y." -- 

BUDOET ESTIYlT-- 
NATIONA, AERONAUTICS 4hC. 5P.rC.C A D  .YRATIO)* 

JUSTIFICATION DATA FY 19 66 1 
1 

i 
- I APPR3PRIATlON , PROGRAM OR PROJECT 

I 
I 

N A M E  OF INSTALLATION 

Langley Research Center \ Construction of Fac i l i t i e s  [Life Support Technology Laboratory 
gl_lDDCaTlbIC D A T A '  

I 

Special Building Equipment 

Grading, Paving, Landscaping 

Mechanical Util i t ies 

Electr ical  Ut i l i t i es  

Equipment 

Environmental Simulators 

7 -"orz?rory Equipment 

i i l l ~ -  - dry Mechanical Systems 

Unit of 
Measure 

LS 

LS 

LS 

LS 

--- 
LS 

LS 

LS 

Unit Totai 
cost  cost  - - 

132 , 100 132,100 

136,800 136,800 

168,700 168,700 

233,900 233,900 

--- 1,136,600 

875,400 875,400 

154,800 154,800 

53 , 400 53,400 

Building Furnishings and non- 
Technical Equipment LS 53,000 53,000 --- 

--- --- ---- -0- Design 

SUBTOTAL 4,370,300 

--- - - -  i44,OOO 

SL 51L.100 

Fallout Shelter 

ITU&rn&\r 
*"A- 

_- -  

I 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUST1 FlCATlON DATA 

BUDGET ESTIMATES 

,FY 1¶66 

This prodect WiU. consist of a Ufe Support Technology I sbodtory  at the Langley Research Center t o  provide 
RAGA with the research capability t o  obtain and apply the  technology necees@u-y t o  equip future manneg space 
vehicles of extended duration w i t h  optimum l i f e  support systems. I n  addition, t h i s  f ac i l i t y  w i l l  bring in to  
close proximity t h e  research sc ien t i s t s ,  technicians, and specialized engineering personnel who provide direct  
support for the Langley research ef for t  i n  the  l i fe  support area, and allow coneolicbtion of related Langley 
s u p p o ~  flmctions, at orle central  location. 

NAME OF INSTALLATION APPROPRIATION 

DEXRECtON: 

This project v i 1 1  consist of a Life ,Support Technology Iaboratory at the  Langley Reaearch Center. 
laboratory will contain approximateu llT,OOO rrquare feet of laboratory and engineering space. 
i n  t h i s  f a c i l i t y  will be: 

. -  w 

This prnmsed 
0 ua,&d 

PROGRAM OR PROJECT 

a. 

b. 

c .  

d. 
e. 

f. 

An advanced systems experimental laboratory t o  I n i t i a t e  and develop promising concepts f o r  l i f e  support 

A laboratory for the  conception and initial evaluation of instrumentation t o  monitor and control advanced 

Laboratories fo r  t h e  maldation andte8 t ing  of advanced concepts concerned with water reclamation from 

A laboratory for making test setups, and instrumenting system and subsystems for  evaluation, 
An environmental component and ~ystema laboratory for the t e s t ing  and evaluation of advanced components 

and subsystems for the control of the environment vl thln the spacecraft, 
A f u l l  scale  integrated system t e e t  area which w i l l .  contain a,large test chamber required f o r  the 

eva3uation and subsequent mdif icat lon of complete and integrated manntd l i f e  support systems including environmental 
control, water recovery, food provision, and waste management, 

A major subsystem test area f o r  t h e  checkout and evaluation of vehicle structures,  a i r locks.  erectable 
and deployable structures,  and functional mockups of various proJected missions (PIB w e l l  as f o r  dynemice and 
s tabl l l ty  studies associated with manned vehicles, 

A temperature control labomtory for the resetarch md scale t e s t ing  assrociated w i t h  both passive and 

processes, components, and subsystems, 

llfe support subsyetem and integrated s y e t e ~ ~ s ,  

biological wastes, humidity control, and w d h  facilities, 

g. 

h. 
active therms1 control concept6 for pprnnned epee vehicles, I 



NATIONAL AERONAUTICS A 3 0  SPACE ADMINISTRATION 

JUSTIFICATION DATA 

SUPPORTING DATA: 

BUDGET ESTIMATES 

FY 1966 

i. 

j. 

k. A contaminant con t ro l  and b i o l o g i c a l  test l abomtory  f o r  research on de tec t ion ,  anabe i t i ,  and con t ro l  

1. 
m. 

A test laboratory t o  determine the  physical ,  mechanical, and degradation : ‘neracter is t ics  of candidate 

A food and waste management systems laboratory f o r  research on optimum methods of preparing and dispensing 
materials f o r  manned spacecraf t  and t o  evaluate  their t o x i c  c h a r a c t e r i s t i c s ,  

food and processing the assoc ia ted  refuse and b io log ica l  wastes, 

of gas, vapor, b io log ica l  and p a r t i c u l a t e  t ox ie  substances occurring i n  spacecraf t  environments, 
Work area f o r  d i r e c t  engineering support of l i fe  support e f f o r t ,  
Work area f o r  related Lrrngley engineering support funct ions.  

This p r o j e c t  has no requirement f o r  water acd air  po l lu t ion  con t ro l  systems. - JmTnIGmIm: 
? 
d 

In Pature years  man w i l l  engage in space explorat ions of extended durat ion and t o  po in t s  which are increasiogly 
d i s t a n t  from t h e  earth. 
an& lpaaned planetary f ly-bys and explorat ions w i l l  be undertaken in the near fu tu re .  
e s t ab l l shed  in order  to  provide these  missions w i t h  opthum l i fe  support systems. 
used on the Mercury vehicle and planned f o r  Gemini and Apollo are r e l a t i v e l y  simple containing c f i e l c a l  absorbers ,  
high-pressure gas storage,  and simple humidity cont ro ls .  
ndssions. 
excessive weight penalties. Generally speaking, t h e  longer t h e  mission durat ion,  t h e  more use mt be made of 
regenerative and reclamation type systems i n  order  t o  conserve weight. A t  t h e  8- t ime, hovever. the mission 
durations demandthat these  systeme which have become increasingly camplex, also be more r e l i a b l e  due t o  increased 
time of we. 

Planning f o r  such missions as lunar colonies ,  enlarged and expanded space s t a t i o n e ,  
A new technology must be 

Present l i f e  support systems 

This type of system i.8 inadequate f o r  ionger space 
For space Blioeions beyond about 30 days,  l i f e  support m u s t  be made regenerat ive i n  order  t o  avoid 

%e primerj. eff9-t Xithi?, W. fcr life s ~ p p o r t  teohnology has heen concentrated for the  most pwt at t h e  Langley 
Research Center. 
space and equipment t c  s u f f i c i e n t l y  accomplish t h e  planned object ivea i n  t h i s  area. This prq jec t  will provide 
t h e  needed laboratory space t o  provide NASA with the capability t o  aaeqmte ly  unaeneuce a concen-cra-cei research 
program in t h e  llfe support area. Research t o  be accomplished i n  t h i s  laboratory w i l l  include the  development 
of p r a i s i n g  concepts i n t o  t e s t e d  prototype hardware, t he  in t eg ra t ion  of these subsystem i n t o  vorking systems 
chich w i l l  be capable of f u l f i l l i n g  a l l  t h e  requirements of l i f e  support ,  the inves t iga t ion  of the  e f f e c t s  within 
,hest3 8ystem6, t h e  seiiairig m Z  caiitroi of ~ o n t d n e n t s ,  tile inve&i&io?;. .;.L“ the pertinent s spee t s  of rqmlr 

Bowever, this e f f o r t  has been considerably hampered became of t h e  lack  of adequate Laboratory 

..--.- . .-. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
BUDGET ESTIMATES 

FY 1966 
W A Y  OF INSTALLATION 

and maintenance, and the knowledge of how t o  apply these systems t o  the actual  mission t o  achieve economical 
snd reliable l i fe  support. 
and systems must be carried out A t h  other systems necessary t o  f u l f i l l  all other aepects of Hlanned spacecraft; 
the instrumenhtion, the structures,  control systess and others which may modify the f i n a l  configuration of 
these life eupport systems. 
will be affected by the operation of the l i fe  support systems. 
time &hat the  systems are being eoneeived and evaluated, many of t h e  problems of system-vehicle integration 
all be minimlzcd and the eff ic ient  design of t o t a l  spacecraft configuration can be achieved. 

I n  addition t o  these investigations, coorillnation and integration of these experiments 

The inverse is  a l so  equally important: that is, the abgpeets of the vehicle which 
By the exercise of this preplanning during the 

PROGRAM OR PROJECT APPROPRIATION 

There is also a need at Langley t o  bring in to  close pmximity the research sc i en t i s t s ,  technicians, and specialized 
engineefing personnel who provide direct  support f o r  t h e  xangley research ef for t  i n  the  l i f e  support area. 
A t  *hk same tlm, a basic need exists at Langley to consolidate related engineering support functions at one 
central  locstion. 
and i n  sljsces former+y ut i l ized  as shop and laboratory areas. 
wiu meet both of these Iangle$ needs. 

These functions are currently scattered i n  several locations throughout Langley Research Center 
The engineering space provided by t h i s  project ... 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
BUDGET ESTIMATES 

'FY 1966 

PROCRAM OFFICE FOR !FEE INSTALLATION: Office of Advanced Research and Technology 

NAME OF INSTALLATION 

w e y  Research Center 

PROGRAM OFFICE FOR TIE PROJECT: 

AVPIIORIZATION L,INE - I": 
P INATION OF PROJECT: 

COGNIZANT NASA INSTALLATION: 

TYPE OF CONSTRUCTION PROJECT: Hew 

FUNDING: 

Office of Advanced Research and Technology 

Langley Research Center 

Hampton, Virginia 

Langley Research Center + -  
0 

FY 1964 and Prior Years J m  

Fy 1965 Estimste 41,000 

PROGRAM OR PROJECT APPROPRIATION 

Construction of Facilltiee V/STOL Research Laboratory 

Fy 1966 Estimate 673,000 

Totak Funding Thru FY 1966 718,000 2 

PROJECT COST E s m :  

Land Acquiaitioa 

Construction 

U n i t ' &  . Unit Total 
Measure Quantity cost - cost - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

Special Electrical m e r  

Special Equipment 

High Pressure Air System 

BUDGET ESTIMATES 

I : FV 1966 

Mechanical UtllYtles 

A Electrical m i l l t i e s  

Site work and paring 

+ 
0 

v1 

Equipment 

Mechanized Test Stand8 

Instrumentation 

Def3lgn - ‘  
eons t ructiori 

Epuipment 

Fallout Shelter 

_-- 231,200 

117,300 u7,m 

--- 
TOTAL 673.ooo’ 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
NAME OF INSTALLATlON 
Langley Research Center 

BUDGET ESTIMATES I 'FY 1966 
P R  GRAM OR PROJECT APPROPRIATION 

Construction of Facildties 1 VTS!l?OL Research Laboratory 
SUPPORTING DATA: 

puRposE: 

This project w i l l  consist of a V/STOL Reeearch Laboratory f o r  V/srOL model tes t ing at the Langley Research Center 
The prime purpose of this fac i l i t y  w i l l  be t o  study the performance of V/ST3L a i r c ra f t  i n  hovering flight under 
both e n d  and no wind conditions. 

Construction of the V/STOL Research Laboratory w i l l  be prefabricated m e t a l  frame and she l l  and will be approximately 
60 by 100 feet with a minimum ceil ing height of 20 feet at the eaves. 
be 8mle tie-dovn s ta t ions in the  floor and two will be equipped with  eting-type model supports and groundboards 
and pechnized 80 that t h e  attitude and height of the aodcl above the groundbosrd csn be varied. 

g be equipped with a systea of blowers t o  produce a variable wind velocity up t o  30 t o  40 feet per second for the  
investigations of wind effects i n  hovering. A t e s t  booth about 10 by 20 feet t o  house instrumentation and test 
personneLwill be located centrally wlthin the  building. 
booth t o  the various test stands 88 conduits for air, water, power, and instrumentation leads, controls, t o  be used 
i n  conjunction with an existing primary madout syetem which will be u t i l i eed  for t h i s  f a c i l i t y  
and ut l l i%y sarvlces will be provided. 
Air Sy6tem capable of providing this f a c i l i t y  with an available air usage rate of up t o  10 pounds per second on an 
intexmlttent basis. 

Four test stands w i l l  be provided. hro w i l l  

One stand vill 

Covered trenches i n  t he  floor w i l l  d a t e  fram the test 

Monitoring equipment 
Also included in th$s prodect will be air l i n e s  t o  the  C e n t r a l  High Pressure 

This project haa no requirement f o r  water and air pollution control systems. 

-titi% research informetion on the factors affect ing s t ab i l i t y ,  control, and performance of V/STOL a i rc raf t  
i n  hmering f l ight  under both wind and no wind conditions is badly needed i n  order t o  provide the necessary 
technology for the development of successful V/STOL a i r c ra f t .  
an enclosure suff ic ient ly  large such tha t  the wall8 and cei l ing do not d i s to r t  the recirculating flow vhich 
passes mer the e i r c ra f t  end through the  powered l i f t i n g  e l e m n t s .  
controlled recirculation of surface winds. 

Model research on the hovering pmblem requires 

Furt'semre, blowers are required t o  provide 

NASA F O R M F  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

I 

I PROCRAM OR PROJECT I -----.....A&# 1 A r r n u r n r n  I a-.. MAYE OF INSTALLATION 

I,an&ey Research Center I Ccm?trmt.ion of Fac i l i t i e s  1 V/STOL Research L ~ D o I & ~ s ~ -  
SUPPORTING D A T I :  

BUDGET ESTIMATES 

A t  the present t i m e ,  many problems associated v i t h  hoverii'g f l ight  have been glmn only limited attent,ion because 
of the lack of a sui table  f a c i l i t y .  At tempts  have been nmde t o  u t i l i z e  a small  storage roam for  hovering studies 
i n  the no wind condltfon. 
of the results obtained. 
requirement of avoiding und.esimble distortions i n  the recirculating flow. 
provide Langley with a unique capability for studying hovering f l i gh t  of V/STOL s i r c r a f t .  

Tbe proximity of the w a l l s  and ceil ing,  however, mise certain questions 61s t o  the  va l id l ty  
!Be s i ze  of the proposed fascillty l e  judged t o  be the minimum compatible v i t h  the technical 

The proposed f a c i l i t y  vfll therefore 

FVrmRlS YEUi-FISmG: 
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NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 

JUSTIFICATION DATA 

FTiOGW OFFICE FOR THE IlVSpALLATION: 

PROGRAM OFFICE FOR THE PROJECF: 

Office of Advanced Research and Technology 
e 

Office of Advanced Reeearcn and Technology 

BUDGET ESTIMATES 

‘FY 1966 

AUl!HORIZA!I?ION IJl”E ITEM: 

Ix>cA!KOH QF PROJECT: -ton, Virginia 

Langley Research Center 

- cocITJIzAmT.NASA R ? m O N :  Langley Research Center ? 

X A Y E  OF IMSTALLATIOW 

FP Estimate 2,311,604 

. lrrad Acquisition 

Construction 

h&e% Magazfna 

c 

! 

I 



NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 

JUSTIRCATION DATA 
- 1 

Langley Research Center _ _ _ ~ ~ _  - _ _ ~ _ _  ~~~ ___ 
SUPPORTING DATA: 

~ 

B u o a E T  ESTIYITES 

FY 1966 

Construction o f  Facilities 
1 ~ _ _ ~ ~ ~  

v 

for ~ Highly Reactive Chemical Materials 
~ ~~~~ 

Unit of Unit Total 
Measure Quantity cost cost 

Rocket Test Facilities LS - - -  $337,200 $337,200 

Rocket Assembly Building LS 245,000 245 , 000 - - -  

Liquid Propellant Magazine-Hydrazine LS - - -  142,400 142,400 

Liquid Propellant Magazine-Nitrogen Tetroxide LS 114 , 600 114,600 - - -  

Liquid Propellant Magazine-Hydrogen Peroxide LS - - -  197,200 197,200 

Chemical Magazine LS 216 , 500 216,500 - - -  

Site Development + 
0 

.A 1 Equipment 
4 

Lab o r at o r y Equipment LS - - -  190,900 190,900 

Fallout Shelter 

TOTAL $2,311,600 

NASA FORM 944 (REV. JUL 64) PREVIOUS EDIT~ONS A R E  OBSOLETE. 



This project provides f o r  the construction of permanent type tesjlt and magazine f a c i l i t i e s  t o  supplement the exis t ing 
furperaonic physics test area at the Langley Research Center. Buildings w i l l  be provided i n  t h i s  proposed area which 
have larger phy85Ca cepacity and accompanying safety fe&tur@a t o  meet Langley's increming needs i n  so l id  rocketry 
and handling of varied reactive chemicals. 

!Chis project w i l l  consist of a magmine and test area f o r  highly reactive chemical materials at the  Langley Research 
Center. Eight buildings w i l l  be constructed i n  t h i s  proposed area along w i t h  necessary fencing ro8611, u t i l i t i e s  

r-' and earth barricades. The buildings t o  be provided include: 

w 

? 
h) a. 

b. 

c. 
pounds of C l a s s  A propellant i n  preparation fo r  s t a t i c  test f i r ings  or  f o r  build-up into launch vehicle stages 

d. 

A rocket magazine f o r  holding of large and small so l id  rocket motors awaiting tests. 
Rocket test f a c i l i t i e s  t o  provide t e s t  stands, control room. instrumentation and shop space required fo r  

Rocket assembly building t o  provide space required f o r  operations on so l id  rocket motors containing up t o  
s t a t i c  test f i r i ng  of Class A so l id  propellant rocket motors of up t o  3000 pounds i n  w e i g h t .  

for free f l i gh t  we. 

of Group III type l iqu id  propellant fuels ,  including hydrazine, hydrazine based derivatives, and hydrazine-metallic 
additive slurries. 

nitrogen tetroxide l iquid propellant oxidizer, Group I. 

90 percent hydrogen peroxide, Group 11. 

vrried research ac t iv i t ies .  

and test mea. 

Liquid propellant magazine (hydrazine) t o  provide both heated and unhested areas f o r  up t o  5O,ooO pounds 

e. 

f. 

g. 

Liquid propellant magazine (Nitrogen Tetroxide) t o  provide an unheated area for up t o  50,OOO pounds of 

Liquid propellant magazine (Hydrogen Peroxide) t o  provide an unheated area f o r  up t o  200,000 pounds of 

Chemical magazine t o  provide segme:-",ed areas Yor conve-+~onal 3.23 exotic chemicals nm empioyeci i n  Lengiey s 

L n-....ba-a+*-m hno+,.nrr nlnn+ -, ,A m = + n  I i n r l c o  nvnvTde heat 2nd sembrity nervicren fnr the e n t i r e  m q z i n e  
0--- ----- 5 -  - Y.  YU.YU-urL" . r  ..--*-...*-D ---- ---- 

Pleinning f o r  this project c6,lls for  tnfrequent discharges of d i l u t e  solutions of hydrogen peroxide in to  Wythe C r e e k  
located adjacent t o  th6 Magazine and Test Area. Aft.er consultation with local authori t ies ,  water pollution controls 

h a o r t b c e n e d  i n t . o L b i , m  -I..-L- " - 
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BUDGET ESTIMATES 

FY 1966 
NATIONAL AERONAC-ICS A h 0  SPACE ADMINISTRATION 

JUSTIFICATION DATA 
- _ _  - _-_-I _^_-_I--- 

* MF '.& A I  i.ATlI1N APPROPR I A  T I 0  N 0 . ' ) G ? r h c  ^.A PROJECT 

fo r  Highly Reactive Chemical Materiala Langley Research Center __ -. - ~ r i s i ~ c t i o n  - of - Fac i l i t i e s  _ _  __ - __  
* i  

- JUSTIFICA!TION : 

The Langley Research Center has need for  a magazine and test area for  highly reactive chemical materials t o  supplement 
t h e  existing hypersonic physics test area. 
construction of f a c i l i t i e s  program and was intended t o  serve the Center high-temperature research program i n  t h e  
f i e lds  of materials, structures,  and aerodynamics, and t o  a lesser degree w a s  intended t o  support Iangley Research Center 
needs fo r  small so l id  rockets used i n  vind-tunnel test program. 
physics t e s t  area i n  high-temperature research on materials and structures.  

The hypersonic physics test area w a s  constructed i n  the  Langley F.Y. 1958 

A high leve l  of e f for t  is continuing at the hypersonic 

Ho;,ever, i n  the past 6 years, Langley has experienced a large increase i n  the mount of research and development 
required i n  t he  area of so l id  rocketry. 
other NASA f l i gh t  projects has also greatly increased. For instance, i n  the area of so l id  rocketry, Langley is  
investigating new rocket concepts such as a high mass f rsct ion rocket, conducting propellant i r radiat ion studies. 
studying effects  of spin on rocket motor b a l l i s t i c  performance, investigating integral  mandre l  concepts, and conductive 
film ignition, and has developed the 15-ineh spherical rocket wed i n  the Trailblazer I1 vehicle. In the  area of 
f l i gh t  project support, extensive e f for t  has been supplied i n  spin and developnent tests for Scout, and a number of 
s t a t i c  test f i r ings  have been conducted for Langley f l i gh t  projects such as RAM and FIRE. 
effor t  has been directed toward the  establishment of acceptance rejection c r i t e r i a  for  so l id  rocket motors of the 
types presently used i n  Iangley flight vehicles, 

+ 
7 
h) 

A t  the same t i m e ,  the  smount of ef for t  required fo r  support of Langley and 

h) 

In addition, considerable 

Concurrently with these effor ts ,  the use of varied reactive chemicals has greatly incrased wi th  reeultant quantity 
increases i n  the amounts of chemicals which must be handled at any one time. 
imposes dras t ic  safety compromises on those limited f a c i l i t i e s  i n  the hypersonic physics test area which are considered 
equipped t o  handle these types of mterials. 

This increased use of reactive chemlcsls 

The magazine and test area f o r  highly reactive chemical materials w i l l  provide safe and proper conditions f o r  handling, 
operational use, and tes t ing  of a l l  reactive chemicals now employed i n  Langley's progrsms and will provide Langley 
w i t h  capabi l i t ies  t o  conduct research i n  the area of so l id  propulsion which is beyond the capacity of the hypersonic 
physics test area. 

The hypersonic physic6 t e s t  area w i l l  continue t o  be u t i l i zed  for  those programs call ing fo r  less  phyaical capacity 
m d  w i t h  less stringent ssSety requirements. Both feseil i t ies i n  conjunction wi l l  meet the anticipated program 

-- -.-. ._ needs-in th&sa= of research 
!+*SA Fair J '64 ( R E V  JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 
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DYDGET ESTIMATES 

FY 1966 
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Nfi  T l C ? - A i  AERONC' -:3C R i , p ,  r _ L  a S M t N I S T H A T I O N  

JUSTIFlCr l t9N DATA 
_ -  

MAYE OF INSTALLATION j APPROPRII r i 3 h  , PROGRAM OR PROJECT Magazine and Test k e a  
-cy Research Center j Coastructiofi of Facilities ~ I , for Highly Reactive Chemic& Mater-als 

SUPPORTING DATA:  

1_ 
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'FY 1966 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
NAME OF INSTALLATION APPROPRIATION 1 PROGRAM OR PROJECT Increase Research 
mlc;t Zese=r& +=z.n- ! Ca~abiiities oI" 20-Inch Mach 6 an& 
SL'PPO!?T!YC LI.&T...t Mach 8.5 Tunneb 

PROGRAM OFFICE FOR THE WSTALLATION: 

PROGW OFFICE FOR THE PROJECT: 

AUPHORIZA!l?ION UIJE I": 

LOCATIOX? OF PROJECT: Hmpton, VirginSa 

Office of Advanced Research and Technology 

Office of Advanced Research and Technology 

Lmgley Research Centel. 

+ 0- CXINIZANT NASA INSTALLATION: Iangley Research Center 
h) - " D E  -- OF CGBbSCRUCTION PROJECT: New 

FY 1964 and Prior Years --- 
FY 1965 Estimate 

FY 1966 Estimate 

50,000 

682,000 

Tots1 Funding Thru FX 1966 732,000 

PROJECT COST EsL?MATE: 

Cons tructlon 

Building 

'unit of - Unit T o t a l  
Measure Quanti%y Cost - Cost - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

BUDGET ESTIMATES 

'FY 1966 

Foundations and Exhami; Tube Support 

- 

Electrical U t i l i t i r  . 

Mechanical Utilities 
r 
0 

N a 
Equipment 

Vacuum S t e g e  Sphere 

Air Coolers 

Vacuum System 

Equipment Installation, 
I 

Design 

- 

Fallout Shelter 

Unit of 
Measure 

Is 

Ls 

Ls 

Is 

-- 

Ls 

Is 

Ls 

LB 

9 

--- 

Unit 
cost 



PURPOSE: 

The purpose of t h i s  project w i l l  be t o  increase the  research capabili t ies of the 20-inch Mach = 6 and 8.5 tunnels 
at the  Langley Research Center. These increased capabili t ies w i l l  aceomplish the  following two specific objectivee: 

!?educe s ta r tkg  md stopping lwds such t h a t  winged hypersonic vehicles may be studied. 
Provide an order of magnitude increase i n  available Reynolds number range. 

DESCRIFTION : 
+ 
c 
A 

This proJect w l l l  consist of 8 @-foot diameter vacuum sphere at Langley Research Center t o  increase the research 
capabi l i t ies  of the 20-inch WL& 6 and Mach 8.5 tunnels. 
serve these f ac i l i t i ea ,  w i l l  be connected t o  the  proposed 60-foot sphere, through a valve, t o  allow combined use of 
t he  t w o  spheres. 
-+!eathertight she l te r  w i l l  be provided t h e  pumps, associ%.ted equipment, and for coolers which w i l l  be required for  
each tunnel because of extreme high temperature exhaust air. 

An existing 41-foot diameter sphere, which does not presently 
-I 

A pumping system ut i l i z ing  exist.fng pumps and motors w i l l  be used t o  evacuate the sphere. A 

This project has no requirement for  air and water pollution control systems. 

JUsIlIFICA!J!IOrn: 

The use of by-personlc winged vehicles for high speed transportation between widely separated routes on the ear th ' s  
surface, and as elements of earth t o  orbi t  fe r ry  system, appears at t ract ive and is receiving increased attention. 
Eqerfneiital aeram%nic st.d* is reqzired t o  prc-;ide the i n fona t ioc  r.eceasary tc properLv assess t h e  pot.ential of 
s u b  veniciee. 

A t  the Freeent time. Lsmle; has no tunnels suitable f o r  obtaining the Igquired informsltion i n  the  Mach number range 
of approxbately 5.5 t o  8.5. 
number range. 
ami stopping aerodyntdahic loa& th&z experiment6 v i 6  winged vehicles are not possible. 
of Reynolds number obtainable with the  present mode of operation 5s undesirabley res t r ic ted ,  

The 20-inch E%ieh 6.0 and 8.5 Tunnels are of the correct s ize  and operate i n  t h i s  Mach 
The method by which these intermittent type tunnels operata, however, impose8 such severe s ta r t ing  

F & h e m o ~ ,  the range 



_I .--- 
BUDGET ESTIMATES 

NATIONAL AERONAUTICS AND SPACE AGUINISTRATION 

I NAME OF INSTALLATION 

__ Langley __ Research .- Center - 

S U F  COR T 1 t i  : IJ A T A : 

PROGRAM OR PROJECT Inereaee Research 

A reduction in  back pressure 8t t h e  ckwistream end of tkLe t-u-mels tdll overcome these difficulties.  
can be accomplished by providing a 60-foot. -meum 6phere wid 2tiLizing existing pumps end mtom now in storage 
at Langley. 

!Chis reduction 

ESTIEATED FVlZiRE YEAR FUNDING: - 
None 

7 - p  -------- 
NASA FORM 944 (REV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 DUDGe’t ESTUMTkt ‘ 

- ~ 

- T N E A R E S ?  CiTY COUNTY 

I 
r?.&S... !Hsr...LLA?t!=r? e=hqzAiii PR~XRAU OFFICL LOCATION or INSTALLATION 

Advanced Re: 
(Cleveland Fac i l i t i es )  Technolc 1 

INSTALLATION YISSION Research and develo 

Lewis Research Center . FOR INSTALLATIOW, 

- 

L*)/l.* 
vamed propulsion and space power generation. Basic and applie 

251 2 research i s  conducted in-house on materials and metallurgy; 
cryogenic and liquid-metal heat-transfer fluids; pumps and t u r  

chambem, and nozzles; systen control dynamics; plasmas and 
bines; combustion processes. propellants, tankage, i n  jec ton ,  INVENTOR‘I 

7 - -  magnet.oh;ydrodynarrrics; space meteoroid damage and zero-gravity 
effecb. . 
The Levis Reseaxch Center maintains .i;ech&cal managemellr. 
3 contract,a on M a l  

A nuclear mc! sclar space po 

; 

-9 
Agena and M-2 
engine pro mans 

Modernization of the bopulsion Systems 

PROJECT LINE ITEU 

Laboratory for Super sonic Transport Engine 
Research 

Building Addition t o  10 by 10-foot Supersonic 

Space Power’ Research Laboratory 

Wind Tunnel f o r  Data Processing 

L - -. I 

OART 

OART 

OART 

TOTAL FOR PROJECTS IN FY 1955 ESTWTE 
“.e. ea-.. .A- 
.-.)IC. I Ynm sw1. VLC o i  

I TOTAL I 
FUNOlNG (Thousands of  

FY 1965 ! FY 1966 

364 I 18<,030 

TOTAL 
A L L  YEARS 
fEsrirulrc4 

13,500 1 

i 
L 430 ’ *  

467 
I 
I 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

COUNTY NASA I N S T A L b T l O N  COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION 
FOR INSTALLATION Lewis Research Center Advanced Research and 

FISCAL YEAR 1966 BUDGE? ESTIMA~S '- 

NEAR& C I T Y  

Under the technical direction of personnel located a t  
the Cleveland f ac i l i t i e s ,  research and development 
programs are conducted i n  the areas of advanced chemical 
and nuclear powered rocket engines and their accessories. 

(Plum Brook Station) Technolom Sandusky, Ohio Erie Sandusky, Ohio 

INVENTORY . 
ITEM 

LANO (Fee) 

INSTALLATION MISSION PERSONNEL STRENGTH 
NASA PERSONNEL (Endof Ye-) 
CONTRACTORL OTHER PERSONNEL 

w 
w 
I I 

FY 1964 FY 1965 FY la66 
561 r;69 7u 

85 105 

h) 

PROJECT LINE ITCY PROJECT 
SPONSOR I 

Solar Simulator f o r  Space Propulsion Faci l i ty  OART 

1 
TQTAL FOR PROJECTS IN FY 19 66 ESTIMATE 

* A FORM 1029 D E C 6 S  

TOTAL I 6,031 1 968 

FY rs6L AND 
PRIOR YEARS 

126 

FUNDIN 

FY 1965 
(Eatinmted) 

750 

(Thousands of dollars) 

FY is66 
(Estimated) 

3,&50 

FUTURE YEA= 
(ESrinorcd 

TOTAL ' 
A L L  YEARS 
(€a- 

&, 326 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

.- . ~- . 
JUSTIFICATION DATA 

BUDGET ESTIMATES 

FY 19 66 

Lewis Research Center Construction of Facilities 

mutimi umicg EY)H THE INSTALLATION: Office of Advanced Research and Technology 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research and Technology 

ArJTHORIZATION LINE ITEM: Lewis Research Center 

LOCATION OF PROJECT: 

COClJIzANT NASA INSTALLATIONz 

TYPE OF CONSPRIICTION PWECT: New 

FUNDING: 

Cleveland, Cuyahoga County, Ohio 

Lewis Research Center 

w 
c. 
I 

CJ 

' I  

1 
- 4  

Fy 196t and Prior Years $ 

.. 
. .  

$13, S00,OOO 

Unit of 
Measure 

. '-.. 
.. 

, 

Unit Total 
Cost . Cost - - - - ~ -.- 

Land Acqulsiticm 

Z ~ l ~ i r u c t i o n  

Test c e l l  c w e x  
\ 

- *  

$ 1,603,570 

sq. Et. 68, OOO 



Fuels pump building 
Cooling tower pump house 
Site dcvelopxnt and u t i l i t y  cos ts  
Fouridations, basins  and pads f o r  

equipmn t items 

Equipment 

I-J Comlmstion air  system and hcaiers 
Altitude exhapist system and coolers 
Tcs t chambers 
Dynainometers, gear boxes, hydraulic sydtem 
Crmcs  and ss-&y systems 
Cooling towers and piping 
Fucl-s systems and piping 
Elec t r ica l  cont ro ls  systems 
Eata acquisitlon s y s t e m  
;Process electr ic  poimr arid communications 

c. 
i 

SYS teiils 

- .  

Unit of 
bfeasurc . 

U n i t '  
C03t Qu.mti te  _I 

To t a l  
C03b - 

3. !.ot 
I (131; 
1 I ,, i; 
i Lo t  
1 Lot 
1 Lot 
1 Lot 
1 Lot 
1 Lot 

c- $11,396,430 - -  y- 
2,424,ooO 
3,883,000 
I .3!.11.000 
1,397 ,vvv - 

242,000 
502,000 
331,000 
511,000 
706,430 

2,424,000 
3 ,883  , o c ~ ~ J  

i , 3  10 GCi, 
1,397,000 

242,000 
502,000 
331,000 
511,000 
706,430 

b, 



HATIOf4AL AERONAUTICS AND SPACE ADMINISTRATION 

JUST1 FlCATlON DATA 

PROJECT PURPOSE: 

BUDGET ESTIMATES - 

FY 1956 

m e  purpose of t h i s  p ro jec t  i s  t o  provide a f a c i l i t y  f o r  f u l l  scalo development of engines t o  power supersonic  
t r anspor t  a i rplanes,  

PROJECT DESCRIPTION: 

The p ro jec t  cons is t s  of th ree  l a r g e  t e s t  chambers f o r  fu l l  sca l e  development of tu rb ines  under cold f l o w  and 
operat ing conditions,  and fo r  t e s t i n g  e n t i r e  engine configurations.  
combustion a i r  and exhaust systems of t h e  ex is t ing  Propulsion Systems Laboratory. 
and exhaust gas coolers will provide the  test conditions of 380 lbs .  of a i r  per second a t  165 ps ia ,  12000F, 
and t o  reduce 35009' exhaust gak t o  170pF. 
power w i l l  be possible. 
100,000 gallons. 

Tes t  chambers w i l l  be connected t o  
~ 

7 
Additional a i r  hea te r s  

Research runs of one hour s5 100% power o r  seven hours a t  40% 
Fuels w i l l  be del ivercd a t  150 gpm, 500 ps i ,  and a t  SOO.'F, with ex i s t ing  s to rage  of 

Renote cont ro l  operation of t h e  system w i l l  be provided with monitoring of engine func t ion  and data 
acquis i t ion .  . Data w i l l  be taken with two hundred channels each of high and low speed -d jg i t a l  recording 
wired d i r e c t l y  to the e lds t ing  c e n t r a l  data system, i n  bui lc lhg  86. 
t o  operat ions plus hard records. 
su rve i l l ance  ui l l  be provided f o r  chambers and facil i ty,  Air in takes  and exhausts will  be treated t o  provide 
7.cceptable noise level. 

I n d u s t r i a l  type s t ruc tu res  w i l l  house the  c e i l s  and cont ro l  areas and w i l l  contain normal se rv ices  f o r  shop8 
and personnel comfort. 
i s  determined by economics of connections t o  +.ha eY3stirr~ PropCsion Systems LsbCoratory. 
involved i n  additions t o  the  cooEng tower, bas ins  and water pump house. 
foundations,  s t e e l  frame and painted m e t a l  s iding,  accous t ica l ly  t rea ted ,  all compatible i n  desisn wikh 

System w i l l  provide instant readback 
Sa fe ty  systems will provide de tec t ion  and C02 cont ro l .  TV monitoring and 

The f a c j l i t y  occupies 2.8 acres  a t  the  Lewis Research Center and the  s i te  s e l e c t i o n  
Kudif icat ions are 

Struc tures  K i l l  be of concrete  

L4 .a  iL1g TSL Y i;ruci;ures , 

PROJECT JUSTIFICATION: 

In t ens ive  research and development and extensive t e s t ing  of engines and cnE!ine components must be done i n  
:IASA F0RI.t 944 (REV. JUL 64) P ~ E V I O U S  EDITIONS ARE OBSOLETE. 



a -  , .  . . 

. .  
NAI’E OF INSTALLATION APPROPRIATJON PROGRAM OR PROJECT 11o&rdzat ion of the 

order t o  provide econimically f e a s i b l e  and thoroughly r e l i a b l e  engines f o r  supersonic t r anspor t  se rv ice  . 
Such t e s t i n g  and research must be performed under simulated f l i g h t  conditions.  
do not  now @fist, 
and conpressor capacity f o r  the simulation requi red  ar 1 i s  s ingular ly  equipped with o ther  equipment such as 
c e n t r a l  data systems,basic heat ing capaci ty ,  and bas ic  water cboling capac i ty  so as t o  provide a s t rong  
support  f o r  developing the ul t imate  needs of a t e s t  f a c i l i t y  f o r  supersonic engine research,  
urgent ly  requi ikd and the proposal here in  o f f e r s  t h e  most expedi t ious and economical method of providing 
f a c i l i t i e s  f o r  t h e  task. 

F a c i l i t i e s  f o r  such research  
The Propulsion Systems Laboratory a t  Lewis Research Center i s  now able  t o  provide exhaus te r  

This research  is 

Levis Research Center * 

e ESTIMATED FUTURE FUNDINGI 
c. 
I 

Q\ 

Construction of F a c i l i t i e s  Propulsion Systems Laboratory f o r  

None 



LEWIS RESEARCH CENTER 
FISCAL YEAR 1966 ESTIMATES 

MODERNIZATION OF THE PROPULS!ON SYSTEMS LABORATORY FOR SUPERSONIC TRANSPORT ENGINE RESEARCH 



LEWIS RESEARCH CENTER 
FISCAL YEAR 1966 ESTIMATES 

MODERNIZATION OF THE PROPULSION SYSTEMS LABORATORY FOR SUPERSONIC TRANSPORT ENGINE RESEARCH 

-. . - - 
SECTION "A-A" 

CB-41 

0 5 10 15 - 
SCALE IN FEEf 
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-. 
NATIOMAL AERONAl:T!CS AND SPACE ADMINISTRATION 

JUSTIFvCATION DATA 
._  

PROGRALI OR PROJECT Building Addition t o  . -  
APPRO;?IAtlON 

---. --  - 
HA+E - INSTALLATION Lewis Research Center Construction - of F a c i l i t i e s  t h e  10 by 10-foot Supersonic Wind 

_-_.-- - Tunnel f o r  Data Processing 
SlJ*'P<* . - . U t  DATA: --\ 

BUDGET ESTIUATLS 

FY 19 66 

PROGRKI OFFICE FOR THE INSTALLATION: 

PROGRAM OFFICE FOR THE PROJECT: 

AUTIIORIZATION LINE ITEM: 

Office o f  Advanced Research and Technology 

Off ice  of Advanced Research and Technology 

Lewis Research Center 

LOCATION OF PROJECT: 

COGNIZANT NASA I N S T A L L A T I O N :  

Cleveland, Cuyahoga County, Ohio 

Lewis Research Center 

I-' T Y P E  OF CONS'L'IIUCTION PROJECT: New ' 
c.l 
I 

FUNDING: 

TY 19V+ and Prior  Ynar 

FY 1965 Estimate 

FY 1966 Estimate 

Total  Funding Through FY 1966 

8 

$ 8,000 

15,000 

407,000 

$430,000 



g I I I I I I I I I
 

0
0

 
0

0
 

r
i
N

 

L
?
 co 

I+ 

n
n

 

0
0

 
s
o
 

d
N
 

Lnco 
ri n

n
 

I
 I 1 

'
C
 

I I 
0

 

I I I 

I I I 

I I I 

.
.

 
c
 

A
I

 
n

 
I 
I I I I I I I
 

I 

I I I 

I
C

0
 

I 

0
 

I
0

 
I I I I I I 

I I I 

r
l

 
n

 

co I
 

I I 
8 .
-
 

I ,
-
 

I
.

 

-- 
I 

-- I 
,<j 
u
 

L'I 
L

!
 

I .; 
? '2 
I .\ 
... , .. 



'rlie da t:a process ing  equ.i.pnient b e i n g  c l d . i v e i ~ e d  t o  this Cen te r  i.n tlic i icxt  twelve  months canno t  ' 
be houscd i n  t h e  p re sen t  a rea .  A s u r v e y  of  the 11uilcl:iiigs at- L-1i:i.s CciiLer r i c v e n l s  no area of a d e q u a t e  
size t-o a c c e p t  the coriiple L-e computing i n s  L-a l l a t ion  i n  an e f f i c i e n - k ,  coorcliiia-kcd ai+angerncnt. An 
a1 Lcriia-tc s o l u t i o n  would lie a new cornputer buj-lcling, b u t  iL-s c o s t  would g r e a t l y  exceed tlie p ro -  
posed addi-Lion. 

'rlie p r e s e n t  1iuil.dj.ng has .tliree s t o r i e s  o f  o l ' f i ces ;  tjie top two fl(30rs a re  occupiccl Jiy k h e  com- 

coinputcr rooms a r e  r-equirccl to pvovidt: ail nccep iLd , i i~  I -oca t iun  .for t l i ~  i-qii<.pineIit IL\:Li :: j :; p r c s e n  t l y  
on o rde r  and most u r g e n t l y  needed to ~ I - O C C  -5 iiie j . ! j t . # .  !eased da- ta  l o a d .  

P I W X C ' ~  DESCRIPTION: 

T l i i s  p r o j e c t  c o n s i s t s  of a proposed L-lii.zi.-s-L-ory (Ljll.LlS basc1nen.t) add i L'.i.oii Lo tlie 1 0  :< 1;) Supersonic 
Wind T u n n e l  Bu i ld ing .  Tlie s - t r u c k u r e  will be a s-tee1 frariie wi-th masoriL'y cu?? LL1j.n walls . Tlic f irst  
f l -oor  and baseiiient w i l l  be r e i n f o r c e d  c o n c r e t e .  
46 ' -G  -1/2 wide .  

1 
i puting Iiranclies 0.f .the 1ns.L-rcunent arid Co!!ipliking iji i: i.:-:<.on. Tlic Lwoposc>(l atldi.tioii 1.o I l i c ?  p r e s e n t  
! 

' F  
; +  
; I  

i G  -----_______ 
I 

Ex-L-crior rlinierisions w i l l  be 7 3  ' -7" long  by 

Tlic basement R o o r  w i l l  h e  'useci f o r  meclian.ical and e l e c t r i c a l  equipment;  -the f i rs t  f l o o r  will 
uoilt-ain o f € i c e  space,  confe rence  a rea  and koj.1.e t f a c i l i - L i e s ;  -the second arid Lliird f l o o r s  will 
l:e s i m i l a r ,  liavirig space  f o r  t h e  new coriipul-cr rind c1aL-a p rocess ing  eqciipinciit aiicl o f f i c e  a r e a .  

Tlie wall be tween -tlie new arid e x i s  Ling buil.cli.ngs w i l l  be removed on the srlcorid ;irici tl1.ir.d .Floors 
so t l i a t  one la rge  computer ai7ea w i l l  be ob - t a ined .  The firs-t floor wall. vi.il.1 r e n n i i i  arid access 
vi11 h e  through one r1ir;i.n dooro 



-- L'ii UJ LC'T JUST I FT CAT ION : 

The p resen - t  da-ta c o l l e c t i o n  s y s  tenis loca- ted  a t  C-lie Lewis R c s c a r ~ h  Cc~iL-cr~ arc i n c a p a b l e  of pro- 
c e s s i n g  t h e  i n c r e a s e d  data  l o a d  - t h a t  is b e i n g  genera- ted  i n  s u p p o r t  o f  t h e  f o l l o w i n g  r c s e a r c h  
Lirograrns : supe r son ic  t r a n s p o r t  c o n p r e s s o r  and t u r b i n e  coniporicn-Ls i n  j e c - t i o n  I-c.sts , combustion 
i n s - k a b i l i - t y  and simula-ted SNAP-8 loop  Les L s  . Tu meel- t1i.i~ reqiiireinciit , aclcl.itiuiia1 dabs $ys-  
terns , a r e  be ing  pu rchased .  
data r e d u c t i o n  system t h a - t  w i l l  be used t o  p r o c e s s  rqw d a t a  - tapes  0.f Centaur  and Ageria shots .  

They :'Lncl.ucle a 30,000 sample p e r  second da-ta sys tem and t e l e m e t r y  

'rhe l a r g e  d-ig:i.tal coniputers a t  Lewis a r e  .a m6ct i f ied  1103 and a 7094..E.Jod.' TI. Those, w i t h  their . 

periplicral ecjuipnient and d l  o f  -the d i g i - t a l  and ana log  d a t a  s y s t e m s  
two rooms of the  1 0  x 1 0  SWT o f f i c e  b u i l d i n g .  
p h c r a l  eyuj.pmeii.b f o r  those  sys-terns i s  l o c a t e d  i n  a d j o i n i n g  o f f  ices . 
s y t j  LLelijS because the equipiiien.t cann0.t be c e n t r a l l y  l o c a t e d .  
sys tems i s  accepted  by a s ing le  conp~ i - t e r  arid is formated  €or further dai-a p r o c e s s i n g .  
s y s  Lems become t o o  s c a t t e r e d  an adcli-t ional compu-ter may even be rcciuir-ed . 

are p r e s e n t l y  housed i n  

T h e  t c l eme- t ry  sys tem w i l l  

Tlie 0uL;p~i.t of al.3. ou r  c l ig i - t a l  da ta  

This area i s  al-ready so overcr%owded t h a t  p e r i -  
c. 

; T  
' W  ~ C I V P  Lo he rcniotely loca-tccl and a d d i t i o n a l  p e o p l e  will- be r e q u i r e d  t o  o p w a t c  o u r  new data  
' W  

If t h e  

ESTIMA'I'ED F U T U R E  YEAR F U N D I N G :  
/ 

None 



BUILD 

LPJIS RESEARCH CENTER 
FISCAL YEAR 1956 ESTIMI\TES 

G ADDITION SO TI1E 10 X 10 FOOT SUPERSONIC W I N D  TUNNEL FOR DATA PROCESSING 



- -__ - -_ 
I 

FY 1966 
I IATIONAL ACIROIIAUTICS AND SPACE AOI~I INISTRATION 

-_ _ _  ___ JUSTIFICATION DATA 

I Construct.ion of Faci l i t i zs  
~ I A I I E  OF INSTALLATION APPROPRIATION PROGRALI OR Pi70JECT 

i 1 Space P w c r  F,csczrch Laboratory 
SUPPORTIIIG DATA: 

i 

Pi7.0GRA-11 OFFICE J!OR TIIE INSTIILLATION: 

PROGRhI.1 OFFICE IiOR THE PROJECT: 

AUTFORIWTION LINE ITEM: L e w i s  Research Center 

WCATIOW OF PHOJFCT: 

COGIJIZANT NASA DJSTALL4TION : 

TYPE OF CONSTRIiCTIGil FROJECT : Xey 

Office of Advanced Research and Technology --- - 
Office o f  Advanced Research and Technology 

Cleveland, Cuyahoga County, Ohio 

Lewis Research Center 1 

- 

JTJNDING: . -_I_ 

E'Y 1965 Estimate - 

... 
FY 1966 

T o t a l  Funding T h r u  FY 1966 

PROJXCT COST ESPIMI\TE: 

? 

Land Acquisition 

C ~ ~ s t i  ubtivii  

Building 
Si te  Development and Utilities 

Unit of 
Measure. 

-3 

SF 
LS 

QuantiQ 
unit Tota l  

. cost cost  - - 

_- i m , S W  

51,400 51,400 

. .  
$ 21.21 282,100 



1,aboratory Furniture 
llcclianic al. Support Services  
E l c c t r i c a l  Support Services 

LS I-- $ 47,250 
48,550 

--e 30,700 
Ls 
LS 

- - -  -I,. % 

47,250 

30,700 
a, 550 

-0 - - 

PROJECT PURPOSE : 

The purpose of t h i s  p ro jec t  i s  t o  e:cpand and acce le ra t e  present  in-house R eC D e f f o r t  o f  the Lewis Research 
Center ajhed a t  funclzlnentjls and development, o f  po-i;enl;i,d space clec t r ic  po:.:cr systems, ciiconipnssing bench- 
sca l e  experirfienta-tion i n  elec-trocheinistry, fue l - ce l l s ,  fused salt chernistry, secondary baI;-tei.y ciiaxac'cer- . 
i.stj.cs, and 'pradeveloprnent s tudies o f  -tlfin-film photovoltaic c d l  f ab r i ca t ion .  
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BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPACE ADUItlISTRATION 

FY 1966 
_. 

JUSTi FICATION DATA 
- -  --- 

NA)CE OF V4SrAL,A?IC# APPROPRIATION PROGRAM OR PROJECT Solar S w a t o r  for 
I s,,,, Dnn....l -a -- l7- -3. a. Lewis Research Center Construct,ion of Facflit.j,es , y-"" - * " ~ U L S . L V I 1  A - 4 c J J L G y  - 

SUPPORTIHG D A i A :  

PROGRAI.: OFFICE FOR THE INSTALLATION: 

PROGRAI4 OFFICE FOR THE PROJECT: 

P-UTHORIZ!LTION LINE ITEM: Lewis Research Center 

LCX;ATION OF PROJECT: 

COC-NIZl\.!iT NASA INSTALLATION: Lewis Research Center 

TYPE OF CONSTWCTION PROJECT: New 

Office of Advanced Research and Technology 

Office of Advanced Resaarch and Technology 

Plum Brook Station, Sandusky, Ohio 

FUN DING : 

FY 1365 Estimate 750,000 

FY 1966 Estimate 3,49,000 

Total Funding Thru FY 1966 $ 4,326,000 

?P,OJECT COST ESTII.IATE: 
Unit of 
Measure 

Land Acauisition 

Construction 

She1 t e r  

Quantity 
Unit 
cost  - 

400 

Total 
c o s t  

__  
$6 I300 

$15.75 6,300 

- -  

- __-I_-__ 
~- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

-. - -  -- ---.------ JUSTIFICATION DATA 
AFPROPRiAtlON - -9;.lAM 59 PQOJECT sol- S w a t o r  for - --- 

NAME O F  IHSTALLATIOY 

Lewis&searchCen-@r-,- - Construction of Fac i l i t i e s  -_L-_ Space -___ Propulsion ~- Fac3li-W- 
SUPPORTING DATA: 

Unit of Unit Total 
cost - * cos t  Measure Quantity - 

Equipment 
-~ 

Mfi . Production Modules 
Mfg. Power Supplies and Control 
Mfg . Scpporting Structures -for 

Ins t a l l  !bdules and Associated ' 

Horizor%al and Vertical 
Ins tal lation 

Aardwara w 
w 
I Furnish and Install Diffusian 
0 N Pumping System 

Furnish and Instal.1 Ref rigeration 
Sys t e r n  

Design 

Fallout Shelter 

Is 
Ls 

Is 
Is 

Is 

Is 

$3,443 700 - 

, ___ ' 1,498-,400 1,498;400 ' --- 882 , 200 882 , 200 

--- 530,700 530,700 

--- 222,000 ~ 222,000 

--- 122,000 122,000 

--e 188,400 188,100 
- .- -0; 

- 1  

ma $3,450,000 
I -- Note: The $750,000 requested for  Fp 1965 is fqr the  manufacture of the prototype 

models and for design of power supplies and controls and of suppa- 
structms for horizonte  and vertical installation. 

a .  

PROJECT PURPOSE: 

The purpose of this project is to  provide a simulated solar radiation source t o  be instal led i n  the Space 
Propulsion Facil i ty in order that  thermal balance tests can be performed on spacecraft, spacecraft subsystens, 
rocket engines, power generation systems (e.g. SNAF'd), etc. t o  produce temperature distribution, heat refleo- ..... T T ----e - .--I- 

- -------.- 
NASA FORI4 W !REV 8 1 . :  t 4 )  PI.C-VIOUS EDlTlOhS ARC OBSOLE'TE. 
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NATIONAL AERONAUTICS AND SPACE AOHlNl6TRATlON 

JUSTIFICATION DATA 

BUDGET ESTIYATES 

FY 1966 



SUPPORTING BATA: 

system and SEtT 3. 

The SNAP-8 programs requi res  a fac i l i ty  i n  the 1968 time period. A f i r m  schedule does not exist at this time 
for the  Sol= Brayton or SERT 3 programs, however, it is an t i c ipa t ed  t h a t  tests of these  systems dll be 
requi red  i n  th i s  same time period, although the  Solar Brayton system may be ready earlier, in 1967. 

It should be pointed out t h a t  the Space Propulsion F a c i l i t y  i s  the  l a r g e s t  vacmm chamber available to Nbsa 
and i t  w i l l  be used for experiments too  l a r g e  t o  be conducted elsewhere even though these  experiments are 
presen t ly  unforseen. 

' 

F a c i l i t y  vas authorized. 
include the v e r s a t i l i t y  required fcr adding, i n  the . fu ture ,  a r a d i a n t  hea t  source t o  s-ate the sagnitude 

The need f o r  t h i d  solar simulator  was recognized a t  the time the Space Propulsion 
The descr ip t ion  of t h a t  p ro j ec t  included the statement t h a t  its deeign would 

f and spxtrum of solar 
c-l 
w 
I 
h, 
h) 

ESiLiAiid FUTUW YEA3 ----.- F..:;iXNG: -- Nope -----_ _- 
I 

. . 





LEWIS RESEARCH CENTER 
FISCAL YEAR 1966 ESTIMATES 

SOLAR SIMULATOR FOR SPACE PROPULSION FACILITY 
(PLUM BROOK STATION) 

HORIZONTAL ARRAY 

PB-38 



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

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 BUDGET ESTIMATES 

vas '  I N S T I 1  LATION \ COGiiiZANT PROGRAM OFF!CE 1 LOCATION OF INSTALLATION 1 COUNTY I NEAREST CITY 

NIA 
I F Y  19 j F Y  19 

j 
1 FOR INSTALLATION 

Various Locations 1 Various N/A 1 N!A 
INSTALLATION MISSION P E R S O N N E L  S T R E N G T H  1 F Y  19 

CONTRACTOR& OTHER PERSONNEL 

TOTAL A L L  PERSONNEL I 

r 
hr 
I 
r PROJECT LINE ITEM 

Facilities fo r  F-1 Engine Program 
Facilities for S-I1 Stage Program 
Facilities for S-IVB Stage Program 
Facilities for 5-2 Engine Program 
Modifications to Service Module Test Stand 

No. 1, WSMR 
Facilities fo r  M-1 Engine Program 
Radar Facility 
DSIF Facility Gxpmrion, Ca~dstonc, California 
A p o l l o  Back-up Wing, DSIF, Madrid, Spain 
Apollo Back-up Wing, DSIF, Canberra, Australia 
Stadan Facility Expansion, Fairbanks, Aiaska 
Apollo Network Ground Station, Antigua, WI 
Communicy Suppori, Ai.:Cg.z, VI 
Conmunity Support, Ascension Island 

PROJECT 
SPONSOR 

MSF 
MSF 
MSF 
MSF 

MSF 
OART 
OTDA 
O T M  
OTM 
OTDA 
GT3A 
OTDA 
OTDA 

e..,. 

OTDA 

I INVENTORY 

PLANT VALUE (as of ./me 30, 1 

=Y 1964 ANO 

PRIOR YEARS 

59,368 
737 

5,929 
18,383 

133 
29 , 890 

55 
5 
8 
8 
23 
162 

--- 

F U N D I N I  

FY 1965 
(Estimated) 

2,845 
2,174 
9,489 
11,256 

77 
4,072 

40 
32 
65 
70 
75 

300 
--- 

. nc.t-3 
I . 7 J V  

) T A L  
( T h o u s a n d s  o f  d o l l a r s )  

I 

FY 1966 
(E s t i m t e d )  

2,158 
2,350 

3,720 

1,516 
6,400 
6,405 
236 
47 2 
510 

1,115 
2,700 
3,090 

1,900 

1 ,E! 

33,872 

FUTUREYEARS 
(Estimated 

______ 

TOTAL 
A L L  YEARS 
(E st irrtd) 

64,371 
5,261 
17,318 
33,359 

1,726 
48,550 
6,500 
273 
545 
588 

NASA FORM 1029 n ~ r  63 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
BUDGET ESTIMATES 

FY 19 66 

PROGRAM OFFICE FOR THE INSTALLATION: 

NAME OF INSTALLATION APPROPRIATION 

Various Locations Construct ion  of F a c i l i t i e s  

j h.. 
.. 

PROGRAM OR PROJECT 

F a c i l i t i e s  f o r  F-1 Engine Program 

PROGRAM OFFICE FOR THE PROJECT: 

AUTHORIZATION LINE ITEM: 

LOCATION OF PROJECT: 

COGNIZANT NASA INSTALLATION: 

TYPE OF CONSTRUCTION PROJECT: 

FUNDING : 

FY 1964 and Pr ior  Years 

FY 1965 Estimate 

FY 1966 Estimate 

Total  Funding Through FY 1966 

PROJECT COST ESTIMATE : 

Office of Manned Space F l igh t  9 

Office of Manned Space F l igh t .  

Various Locations 8 

Canoga Park, Santa Susana, Edwards, Cal i fornia  , 

Marshall Space F l igh t  Center 

New and Al t e ra t ions  

$59,368,000 

2,845,000 

2,158,000 

$64,37 1,000 

Unit of Measure 

Land Acquisi t ion -- 
Construction -- 

Production and develop- 
ment f a c i l i t i e s  LS 

Quant i ty  

-- 
Unit Cost Total  Cost 

-- -- 
-- -- 1,375,000 

I 

-- 785,000 785,000 
I 

NASA FORM 944 (REV. J U L  641 PREVIOUS EDITIONS ARE OBSOLETE. i 
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N A T I O N A L  AERONAUTICS A N D  SPACE A D M I N I S T R A T I O N  

JUSTIFICATION DATA 

BUDGET ESTIMATES 

FY 1966 

Unit of Measure - - -  . 

I APPROPRIATION NAME OF iMsTALLATiOn 

Production and COR- 
ponent Tes t  Fa cS. LS 

PROGRAM OR PROJECT 

Acceptance and Dewelop- 
ment Test F a c i l i t i e s  LS 

Equipment -- 
Development Laboratory 

Equipment 
r 
h) 

& Design 

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

Quantity Total  Cost 

220,000 220,000 

3 70,000 3 70,000 

-- 783,000 

783,000 

-- 
783,000 

-- 

TOTAL $2,158,000 

PROJECT DESCRIPTION: 

This p r o j e c t  provides the addi t iona l  f a c i l i t i e s  required f o r  t h e  continued development, uprating, manufacture 
and t e s t i n g  of t h e  P-1 Engine. 

-4t Cznnga Park. Cal i fornia ,  production and ckvelopment f a c i l i t i e s  will be constructed t o  provide a 3,000 
square foot Class 11 clean room, a 1,200 square IUOC rzii iforced cnnc'rpte engine checkout ce l l ,  a 2,800 
square foo t  acous t ica l  room, and a 4,000 square foot Hydroshaker room. Development l a b o r a t o r y  eqei-menr: 
including expanSioll vL ::,; ;:t:r flasw system. vibra t ion  equipment, Hydro-shaker u n i t s ,  addi t ions  and modi- 
f i c a t i o n s  t o  i n s t r m e n t a t i o n  equipment and the  LN2 and GN2 d i s t r i b u t i o n  sysreiiia G ~ X  k c  nrnwi r -  - r led.  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATIOH 

JUSTIFICATION DATA 

A t  Santa Susana, construction i n  support of t h e  production and component t e s t  f a c i l i t i e s  cons i s t s  of a 1,600 
square f o o t  turbo-pump bui lding,  miscellaneous modif icat ions t o  u t i l i t i e s ,  roads, paving, drainage con t ro l  
and equipment foundations; t e s t  system add i t ions  and modif icat ions t o  t h e  F-1 component t e s t  f a c i l i t i e s ,  
such a s  cryogenic t r a n s f e r  systems modif icat ions,  instrumentation and recording apparatus,  d i g i t a l  da t a  
acqu i s i t i on ,  servo con t ro l s  and cryogenic f i l t e r s ;  t e s t  support  items such a s :  flow meter c a l i b r a t o r ,  
tank cleaning equipment, and h e l i u i  compressors; a 5,000 gallon, high pressure propel lant  s torage  tank and 
general  f a c i l i t y  modifications necess i t a t ed  by changes t o  t h e  F-1 Engine. 

BUDGET ESTIMATES 

FY 19 6 6  

A t  Edwards, construction i n  support of acceptance and development t e s t  f a c i l i t i e s  cons i s t s  of modif icat ion 
and improvements t o  drainage f a c i l i t i e s ,  roads, paving, equipment foundations, water supply and u t i l i t y  

~ systems; modifications t o  instrumentation and recording systems, d i g i t a l  data systems, cameras, vacuum 

* modifications.  
I pumps, instrument power suppl ies ,  cryogenic t r a n s f e r  pumps, tank cleaning equipment and general  t es t  s tand N 

PROJECT JUSTIFICATION: 

Additional f a c i l i t i e s  a r e  required a t  Canoga Park, Santa Susana, and Edwards t o  support t h e  continued 
development, f ab r i ca t ion  and t e s t i n g  of t h e  F-1 Engine. 

Experience has es tabl ished t h a t  modif icat ions and changes i n e v i t a b l y  ma te r i a l i ze  diiring a l l  phases of any 
research and development program. These changes must be incorporated i n t o  the  hardware, and t h e  f a c i l i t i e s  
a s  appl icable .  An example of such a change was t h e  unprecedented combustion i n s t a b i l i t y  encountered during 
development of the  F-1 Engine which necess i t a t ed  extensive engine modificacions. These i r g i n e  modif icat ions 
and t h e  add i t iona l  development e f f o r t  required t o  co r rec t  engine i n s t a b i l i t y  rcquired f a c i l i t y  modif icat ions 
and add i t ions  during FY 63 and 64 i n  excess of 2 m i l l i o n  d o l l a r s .  

Since e x i s t i n g  F-1 Engine f a c i l i t i e s  a r e  h ighly  special ized,  any f u r t h e r  changes t o  t h e  engine w i l l  be  
r e f l e c t e d  i n  modifications and/or add i t ions  t o  t h e  f a c i l i t i e s .  

NASA FORY 944 IREV. JUL 641 PREVIOUS EDITIONS ARE OBSOLETE. 



A !!Clean Room” at Gtnoga Park is required to provide a contaminate-free area for the assembly and disassembly 
of developmental engines, 
engine pressure activated systems. An acoustical room is required for the sonic testing of engine components 
and assemblies. 
tation used to test propellant connections in the engine system. 
required to support a continuing program of research, development and production of the F-1 Engine at 
Canoga Park. 

The turbo-pump building at Santa Susana is required to provide shop space for handling and servicing pumps 
and pump parts in the Bravo test area. The miscellaneous modifications, test system additions and modifica- 
tions, and test support items are required to support advancement in engine technology necessary for 
perfecting reliability and performance. 
component testing for a duration of 150 seconds at a 20 per cent increase in propellant flow. 
modifications to the GN2, LN2, Helium and LOX facilities are required to support increase operating 
pressure and %pratingf1 of the F-1 Engine. 

A n  engine checkout cell is required for the hazardous functional testing of 

A hydro-shaker room is required to house hydro-shaker equipment, controls, and instrumen- 
The additional laboratory equipment is 

The high pressure propellant storage tank is required to permit 
e 

1 

General 
h) 

v, 

At Edwards, the modifications and improvements to the support facilities are required for continued 
testing support. Modifications and additions to test facilities are required to support engine delivery 
and developmental testing schedules. 
Engine “uprating programll, including flow meter changes due to alterations in the propellant feed lines 
from the run tanks. 

ESTIMATED FUTURE YE4RS FUNDING: None 

General test stand modifications are required to support the F-1 

.- 

H M A  FORM 944 (REV. JUL 6 4  PREVIOUS EDITIONS ARE OBSOLETE. 
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Construction ..- 
..' '# Fec i l i t y  ;{odifications and -- Additions 

.. 

Unit Total 
cost cost - - 

$1,690,000 -- 
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NATIONAL AERONAUTICS AND SPACE PDYiNISTRAT!ON 

JUSTIFICATION DATA 

BUDGET ESTIMATE5 

FY 1966 

- Various Locations 
SUPPORTING DATA: 

Equipment 

Air Condition Bulkhead 
Fabrication Facility 

Air Condition Vertical 
Assembly Facility 

Design 

Fallout Shelter 

/ Construction of Facilities ---__ 

LS 

Quantity 

- - -  

, Facilities for S - I 1  Stage Program 

Unit Total 
Cost cos+c - 

LS $660,OOO 

257,000 257,000 

403,000 403,000 

TOTAL $2,350,000 

- 
PROJECT DESCRIPTION : 

This project provides the facility modifications and additions required to support the S-I1 Stage Program. 

At Seal Beach, construction consists of air conditioning six bulkhead weld positions in the Bulkhead Fabrication 
Facility and three of the four vertical weld stations in the Vertical Assembly Facility. 
which approximate 3,000 square feet each, is presently air conditioned. 
65 to 80 degrees Fahrenheit with a maximum relative humidity of 45 per cent. 
height of the Vertical Assembly and Vertical Checkout Facilities is also to be provided. 

One of the stations, 
The regulated conditions necessary are 

A twenty-foot addition to the 

NASA FORM 9 4  (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
I 

NAME OF INSTALLATION I APPROPRIATION ~ PROGRAM OR PROJECT 

BUDGET ESTIYATES 

FY 1966 

Various Locations ___ n s t m  of E m  . . .  1 1  ties 1 F a c i l i t i e s  f o r  S-I1 Stage Program 
I 

SUPPORTING DATA: 

PROJECT JUSTIFICATION: 

Modif icat ions and add i t ions  are required of  t h e  f a c i l i t i e s  a t  Seal  Beach and Santa Susana, Cal i forn ia ,  t o  support 
a cont inuing f a b r i c a t i o n  and t e s t i n g  program for the  S-I1 stage.  This s tage  i s  being developed f o r  the Saturn V 
Program. 

Experience has  e s t ab l i shed  t h a t  modifications and changes inevi tab ly  mater ia l ize  during a l l  phases of any research 
and development program. Examples of such changes are: 

The mid-1962 increase  of  40 inches i n  t h e  diameter of the  S-IVB s tage ;  the 64 foot  increase i n  the length of 
the  S-I1 s t age  f o r  an optimum-sized vehic le ;  

The enlargement of t h e  Seal  Beach Bulkhead Fabr ica t ion  F a c i l i t y  a t  approximately $600,000, necess i ta ted  by the  
requirement f o r  alternate bulkhead f a b r i c a t i o n  development techniques ; 

The add i t ion  of two vertical systems checkout s t a t i o n s  a t  Seal  Beach, cost ing approximately $2,800,000, 
requi red  t o  meet s t age  de l ivery  schedules. 

c.' 
h, 

,& The f a c i l i t i e s  u t i l i z e d  to manufacture and tes t  the  S-I1 s tage ,  a r e  highly special ized.  Any change i n  the 
~ conf igura t ion  of t h e  s tage  o r  i n  manufacturing and t e s t i n g  operat ions as  s tage development progresses ,  r equ i r e s  an 

One po ten t i a l  conf igura t ion  change cu r ren t ly  being s tudied would increase the length of 
This w i l l  requi re  increased he ight  i n  the  Ver t ica l  Assembly Building and the Ver t ica l  Checkout 

a l t e r a t i o n  of f a c i l i t i e s .  
the  s t age  16 f e e t .  
F a c i l i t y  a t  Seal  Beach, and appropriate  changes to the  t e s t  f a c i l i t i e s  a t  Santa Susana. 

A t  Seal  Beach, welding operat ions on the  S-I1 s t a g e  a r e  conducted i n  both the Bulkhead Fabr ica t ion  and the 
Vertical Assembly F a c i l i t i e s .  Analysis of t he  welding conducted i n  these f a c i l i t i e s  ind ica tes  t h a t  a high 
percentage of rework has resu l ted  from cor ros ion  and/or condensation on the metals welded. 
condensation can be most e f f e c t i v e l y  con t ro l l ed  by a temperature and humidity r e g u l a t e d  system. Therefore,  t h i s  
system i s  required to  assure  a higher  percentage of acceptable welds and a capab i l i t y  t o  meet the Saturn V pro- 
duct ion schedules.  

Corrosion and 

ESTIMATED FUTURE YEAR FUNDING: None 

NASA FORM 9 4  (REV. JUL 6b) PREVIOUS EDITIONS ARE OBSOLETE. 



AUTHORIZATIOT? LEG I'EH: V a i o u S  Locations . 
WCATIOPl OF PROJI%T: Sacramento Fie ld  Station, S a c r a e n t o ,  Califemia - 

e 

COGTJIZANT NASA I M S W T I O X :  NarshaU Space Fl igh t  C e n t e r -  

TYPE OF CcUlSTRUCml ' i  PROJECT: A d d i U  o m  and Modifications. 
. .  . . .  

a -  

I .  



SUPPORTING DATA: 

Unit of Unit Tota l  
Me as  w e  cos t  Quantity Cost - _ -  

750,000 Equipment --- --- --- 
Ins t r a m  t a  t i o n  Ls 
H i g h  h-essure  Ges 

Converter and s to r sge  Ls 

e-- 500,000 500,000 

Fa l l -ou t  S h e l t e r  --- --- -e- 

lloTAL $1, goo, OOO 

ro 
I- 
O 
I PROJECT DESCRImON: 

This proJec t  provides f o r  construct ion of add i t iona l  f a c i l i t i e s  required t o  support t he  S-IVB stage pro$rarm. 

The f a c i l i t i e s  t o  be constructed a t  Sacramento, Cal i forn ia ,  include f a b r i c a t i o n  and i n s t a l l a t i o n  of diffuser 
systems on the Beta 1 and Be ta  I11 test  s tands,  addi t ione l  high pressure  gas conversion and s torage  facil it ies,  
modif icat ions and addi t ions  t o  test f a c i l i t y  instrumentation, and modifications t o  the  s t r u c t u r a l ,  cryogenic and 
hypergol ic  systems. 

PROJECT JlRTlFICA!CION: 

Addi t iona l  f a c i l i t i e s  a r e  required a t  Sacramento, Cal i forn ia ,  t o  maintain S-NB s t age  q u a l i t y  and production 
schedules 

blodif icat ions and changes have inev i i ab ly  mater ia l ized  during research and development pro,qams such a s  the S-IVB 
s t age .  An example 
of changes experienced a r e  t h e  14iscellanebus bicdifications and Additions, t o t a l l i n g  approxinately 1 mi l l ion  dollars, 

These changes nust be incorporated on the  hardware, and in  turn the  f a c i l i t i e s  as appl icable .  

and,gasstorage-.transfer systems, aS 8 result of deve lopen t  changes on the  s t a g e  and GSE. 
I 

F o N  944 1REV. JUL 641 &EbO-& EDITIONS ARE OBSOLETE. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

FUNDING: 

1964 and Pr io r  Years 

1965 Estimate 

FY 1966 Estimate 

Tota l  Funding T h r o w  FY 1966 

PROnCT COST- EsTD;ATE: 

BUDGET ESTIMATES 

FY 19 66 

Land Acquisit ion 

nAYE OF INSTALLATION 

Copstru-ction 

Froduction Test F ' a c i l i t i e s  
Development Tes -t Pa c ili t i es 

PROGRAM OR PROJECT APPROPRIATION 

Unit of 
Lieaswe Quant i ty  

Un, - 
cos t  - 

T o t a l  
cos t  - 

--- $2,1+56,000 

1,400,000 1,~00,000 
1,056, ooo 1,056,000 

NASA FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



--- 
BUDGET ESTIMATES 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA FY 19 66 
I APPROPRIATION PROGRAM aa PROJECT I Cons t rwt ion  of F a c i l i t i e s  

NAME OF INSTALLATION 

vmiom Locations / F n c i i i c i e s  for  ;-2 rfiziiie Progrm 
SUPPORTING DATA: 

Unit of Unit To ta i  
cos t  cost Neasure Quant it.y - 

. >  

Equipinen t --- --e --- $1,264,000 

Development and Production Is --- 1,264,000 1,264,000 - E q u i p e n t  

Des ipn 

Fa l l -ou t  She l t e r  

--- 
-I- 

t- 
N 
I 

t; PROJZT D E C R I F T I O N :  

This pro jec t  provides the  add i t iona l  f a c i l i t i e s  required for continued development, production, uprat-, 
experimental  engine development and t e s t i n g  of t h e  5-2 Engine a t  Santa Susana and Canoga Park, California .  

A t  t h e  Santa Susana Bowl Area, construct ion cons is t s  of modifications t o  V e r t i c a l  Test  Stands 2 and 3, which 
includes enlargement of t h e  l i q u i d  hydrogen and oxygen run  tanks and propel lant  l i n e s  i n  order  t o  augment 
e x i s t i n g  run . tank capacity by approximately 10 per cent .  
md Ver t i ca l  Test  Stand 3 i s  a dua l  pos i t ion  t e s t  s tand  (one sea l e v e l  pos i t i on  and one a l t i t u d e  s imulat ion 
pos i t i on ) .  
of t he  liquid oxygen, hydrogen, ni t rogen and heliual f a c i l i t i e s .  In the  Delta Area, construct ion supportins the  
dual pos i t ion  "ueita 2 t~.st s k n C  icclr~.des s-kriictural modifications,  nerr propel lan t  t r a n s f e r  l i n e s  and a 'lrun'' 
capaci ty  increase i n  the l i qu id  hydrogen and oxygen t a n k s  of npproxhctely 10 per cent .  Tne " u d b  1 S h i d  w:l l  
h? rl1_mnmtcd to pennit  placement end construct ion o l  t h e  Hyper-flow s t e m  system necessary f o r  operat ion of t h e  
a l t i t u d e  simulation cha;iber. 
seconds v i t h  a l t i t u d e  simulation. 
provided for t he  Delta Area liquici hydrogen, oxygen, nitrogen 2nd helium Storage f a c i l i t i e s *  

Ver t i ca l  Test  Stand 2 is a single pos i t ion  t es t  s t and  

A l s o  t o  be provided i n  tlE 13or~1 Area is an approxba te  50 per cent increase i n  tank s torage  capac i ty  

"lie single pos i t ion  Geiia i slulr; i i L 1 1  ';c r ~ & . f i ~ f i  tnr n ~ i i n  c e s a b i l i t y  of 500 
Additional storage capacity of npprox5nciteI-y 50 per  ccnt  w i l l  also be 



PliOJ E T JVS T E I CAT101 I : 

i l dd i t i on r l  f a c i l i t i e s  a x  reqvised a t  Santa Susana End Canogs r:IrL: ,  C:i l-?..?CJYn?h, ' i o  sapport t :?e c::.,:itinucd develop- 
ment, t e s t ing ,  production, uprating, and c:.qerir,ientc?l crigine ciel-eJ.c?:?icnt for the  J-2 Engine Y~'GL~I.:.LTI. 

Pas t  experience has es?x.blisiiec? t h a t  inodiPications and changes inev i t ab ly  ma te r i a l i ze  during a l l  phzses of any 
research rind development program. 
as appl icable .  An a m p l e  or" such a change was t h e  1963 increase  i n  t h e  5-2 engine f i s i n g  dtiration capab i l i t y  
from 350 'io 500 seconds. 
a t  a cos t  02 appi-oxinately $5OO,OOO. 
on the  t e s t  stnnd for  r ec i r cu la t ion  of propel lan ts  
vehicle,  during engine chilldoim. 

r 

7 
These charges nus t  be incorpoYL-ated on the  hardmire and i n  tin-n cn the  f a c i l i t i e s  

This change necess i ta ted  a r ev i s ion  to t h e  "on-stand run tanks" 03 -the Delta 2 test s tand  
Another change, a t  a cos t  of approximately :;600,0OU, provided a c a p a b i l i t y  

t o  s imulate  operat ion of t h e  equipment planned f o r  t h e  

S ince  the  ex is t ing  5-2 f a c i l i t i e s  a r e  highly spec ia l i zed  i n  nature ,  an t i c ipa t ed  changes i n  t h e  e q i n e  w i l l  r e q u i r e  
modifications and/or addi t ions  t o  t h e  f a c i l i t i e s .  
t h r o q h  19'65. 
FY 70. 

The cur ren t  5-2 engine developrvent p r o g r a  is  t o  continue 
A "follow-on" development program v i 1 1  continue f o r  the  l i f e  of the  engine iihich i s  fo recas t  through 



Addit ional  Developinen I; Test Facilities, j.ncluL1i.n~ modifications t o  130~1 Area t e s t  stoncls run 'tankage, pi-opellant 
l i nes ,  rind increcses i n  t h e  propel lant  and gas s torage capacity,  are  requ Ted t o  svpport t h e  con';inuing deve1opv.c-nt 
p r o g r ~ u ,  product I~lpi*ovcilellt t e s  'zinc, eiijine upratiill: and the expcri men'inl cng-ine pi-c?srms . 
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NATIONAL AERONAUTICS A N D  SPACE A D M I N I S T R A T I O N  

JUSTIFICATION DATA 

B U D G E T  ESTIMATES 

FY 1966 

PROGRAM DIRECTOR FOR THE INSTALLATION: Off ice  of Manned Space F l igh t  

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

NAME OF INSTALLATION A P P R O P R I A T I O N  

Manned Spacecraft  Center Construction of F a c i l i t i e s  

AUTHORIZATION LINE ITEM: Manned Spacecraft  Center 

PROGRAM OR PROJECT Modifications t o  
Service Module T e s t  Stand No. 1, WSMR 

LOCATION OF PROJECT: White Sands Miss i le  Range, New Mexico 

COGNIZANT NASA INSTALLATION : Manned Spacecraft  Center 

TYPE OF CONSTRUCTION: N e w  

FUNDING : 

FY 1964 and P r i o r  Years 133,000 

FY 1965 Estimate 77,000 

FY 1966 Estimate 1,516,200 

Tota 1 Funding Through 
FY 1966 

PROJECT COST ESTIMATE: 

$1,726,200 

Unit of Measure 

Land Acquisi t ion -- 
Quant i ty  

-- 
Construction 

Modification t o  Test Stand LS -- 
mi 1 .  

Unit Cost 

-- 

1,5 16,200 

Total Cost 

$1,516,200 

1,516,200 

NASA FORM 944 (REV. J U L  64) PREVIOUS EDITIONS A R E  OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUST1 FlCATlON DATA 

Equipment 

BUDGET ESTIMATES 

FY 19 66 

Design 

W A Y  OF INSTALLATION APPROPRIATION 

Fa 1 l o u t  She 1 te r  

PROGRAYOR PROJECT Modifications t o  

Unit of 
Measure Quantity 

-- 

-- 
TOTAL 

Unit Total 
c o s t  c o s t  - 

$1,516,200 

PROJECT DESCRIPTION: 

w 

4 

This pro jec t  provides f o r  the Modification o f  t he  Apollo Service Module T e s t  Stand No. 1 t o  incorporate an 

30 f e e t  i n  diameter and 40 f e e t  high, a centerbody exhaust d i f f u s e r  and two s t age  steam e j e c t o r  system, and 
a chemical steam generator. Also included a r e  a l t e r a t i o n s  t o  the  tes t  stand s t r u c t u r e ,  t h e  cool ing water system 
and necessary associated instrumentation and cont ro ls .  
w i l l  be provided t o  support the increased water demand necess i ta ted  by the new steam generat ion system. 

h, 

w 
I a l t i t u d e  simulation capab i l i t y .  The changes include: i n s t a l l a t i o n  of a carbon s teel  a l t i t u d e  chamber approximately 

An addi t iona l  water w e l l  equipped with a 500 gpm pump 

PROJECT JUSTIFICATION : 

It  i s  required t h a t  the Apollo Spacecraft be equipped with propulsion engines t o  move it through space a f t e r  
separat ion from the launch vehicle.  
pr~p1:lsicn engines which a r e  t o  be used f o r  the t rans-ear th  and t rans- lunar  port ions of the mission t o  the  moon. 
Once achieving lunar o r b i t ,  the next phase of the mission w i l l  be lunar landing. 
the LEM w i l l  be separated from the CSM and w i l l  descend t o  the lunar  surface. The LEM has two engines,  one f o r  

lunar surface and rendezvousing with the CSM. 

This w i l l  be accomplished through the use of the spacecraf t  service module 

TO accomplish the l a t t e r  phase, 

landing on the moon’s surface (aescenr engine; S~C.;LI: <.i;ce;lt ~ z & ~ )  k *---,-I ---- --- -___.._ -=*-nd+ng ~ f rnm the 

M u  POW )11 (REV. JUL 64) PREVIOUS EDITIONS A R E  OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE AWIWISTRATION 

J USTl FlCATlON DATA 
W A Y  OF INSTALLATION APPROPRIATION 

Manned Spacecraft  Center Construction of F a c i l i t i e s  

BUDGET ESTIYATES I FY 19 66 

PROGRAYOR PROJECT Modifications t o  
Service Module T e s t  Stand N O .  1, WSMR 

To qual i fy  these propulsion engines for operations i n  ou te r  space,  i t  is required t h a t  they be t e s t e d  i n  a 
s imi l a r  environment. For t h i s  reason, i t  i s  necessary t h a t  f a c i l i t i e s  be provided t o  simulate outer  space 
conditions.  There is no propulsion t e s t i n g  f a c i l i t y  e x i s t i n g  t h a t  permits the t e s t i n g  of the se rv ice  module 
engine under a l l  operat ional  conditions.  The 5-3 f a c i l i t y  a t  Arnold Engineering Development Center (AEDC) 
l i m i t s  the engine gimballing c a p a b i l i t y  t o  2" and does no t  permit t e s t i n g  t o  the required f u l l  8" gimballing. 
Also, the f a c i l i t y  is  de f i c i en t  i n  instrumentation t o  in su re  t h e  required r e l i a b i l i t y  of test r e s u l t s .  More- 
over, the AEDC f a c i l i t y  is cur ren t ly  shared by three programs, namely the Apollo Service Module, the A i r  
Force Ti tan TI1 C Transtage and the LEM; t he re fo re ,  schedule in te r fe rences  e x i s t  and w i l l  continue SO t h a t  
delays i n  the Apollo propulsion t e s t  schedule w i l l  be a d i r e c t  r e s u l t .  

On the bas i s  of scheduled workload, the u n c e r t a i n t i e s  of meeting optimum schedules with e x i s t i n g  f a c i l i t i e s ,  
program schedule in t e r f e rences  and t e s t  l imi t a t ions  , i t  is necessary t h a t  an add i t iona l  c a p a b i l i t y  be provided 
a t  the e a r l i e s t  possible  t ime .  The most e f f e c t i v e  and expedi t ious method of meeting the requirements i s  t o  
provide t h e  e x i s t i n g  service module t e s t  s tand a t  t h e  WSNR with an a l t i t u d e  capab i l i t y .  

w 
h, 

t- 
I ESTIMATED FUTURE YEAR FUNDING: None 
oo 

M u *  F W  941 (REV. JUL 64) PREVIOUS EDITIONS A R E  OBSOLETE. 
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FISCAL YEAR 1966 ESTIMATES 

MODIFICATIONS TO SERVICE MODULE TEST STAND NO. 1 WSMR 
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BUDGET ESTIYATES 
NATIONAL A E R O N A U T I a  AND SPACE ADMINISTRATION 

FY 1% JUSTIFICATION DATA 

i ~ o n s t r u c t i c ~ ~  pf Faci i i t ies  

(Page 1 of 7 )  1 APPROPRIATION PROGRAY OR PROJECT 
QC INSTALLATlOl i  I Facilities f o r  M-1  Engine Program I 

Lewis Research Center 
SUPPORTING DATA: 

p R O G W 1  OFFICE FOR THE INSTllUATIONs Office of Advanced Research and Technology 

PROGRAM OFFICE FOR THE PROJECT8 Office of  Advanced Research and TechnologY 

AUTHORIZATIU~ LiNE I'L"EMa 'Jarious LocatZons 

LOCATION OF PROJECT g Sacramenb Cal ; , f  o r n i a  

COGNIZANT NASA INSTAUATIW: 

TYPE OF CONSTRUCTION PFQJECT: New 

Lewis Research Center 

FY 1965 

and Prior  Years * 
Estimate 

FY 1966 Estimate 

T o t a l  Funding Tkuv FY 1966 

BoJECT COST ESTIMAm: 

~ ~ c d  Acmii rrition 

Construction 

K-2 stand 

$40,362,000 

Unit of 
Measure 

Ls 

Quantity 

--- 

Unit 
cost - 

-- $37 5,000 

Total 
cost  - 

$375,000 

375,000 

N m  r m  944 (REV. JUL 64) &EVlQUS EDITIONS ARE OBSOLETE. 



BUDGET ESTIYATES 
NATIONAL AERONAUTICS AND SPACE AWlNlSTRATlON 

JUSTIFICATION DATA (Page 2 of 7) I FY 19 66 I PROGRAM OR PROJECT N A Y  OF INSTALLATION 1 APFROPRIATION 

I Construction of  Facilities 1 F a c i l i t i e s  f o r  M-i Ehgine Program 
I 

M a  Research Center' 

Unlt of Unit T o t a l  
W P P O R T I N G  DATA: 

cos t  - cost  - Measure &uant i q  

Equipment 

Contro'ls 
Propel lant  atorage vessels 
L€$ propellant. systIems 
LO propel lan t  systems 
Water d i s t r i b u t i o n  systems 
Gantry crane s y s t e m  
Wateg deluge systems 
Test equipment 
Safety and support instrumentation 

w Ins tnunentation cabl ing 

N 

N 

N 
I Signal conditioning instrumentat ion 

Recording and area  support; instrumentation 

Design 

Fa l lou t  She l te r  

LS 
LS 
LS 
Ls 
Ls 
LS 
Ls 
Ls 
LS 
Ls 
Is 
LS 

$176,000 

2,860,000 
736,000 
152,000 
119,000 
114,000 
59 6,000 
271,000 
355,000 
242,000 

64,000 

360,000 

$6,025,000 

176,000 
340,000 

? ,860,000 
736,000 
152,000 
119,000 
114,000 
596,000 
271,000 
3 55,001) 
242,000 
64,000 

TOTAL 56,400,000 

M m  944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



FY 19 66 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA (Page 3 of 7 )  
MAYE OF INSTALLATION APPROPRIATION 

Fiscal Year Fiscal Year Fiscal Year Fiscal Year Fiscal Year 
1962 1963 1964 1965 1966 

C of F Funds 
Lewis Center 87 809 1 3  , ooo,ooo i o ,  030,000 4, 072 , 000 5 , 400 , 000 

T o t a l  $5 , 660,000 $14,200 , 000 ~10,030,000 $b,072,000 $6 , 400 , 000 
F 

I 
h) 

h) 
w 

(1) By uti l iz ing section 1 (d)  of the F.Y. 1962 Authorization Act. 

FOUR-NAY BREAKIX>WN OF C OF F FUNDS 

Fiscal Year Fiscal Year Fiscal Year Fiscal Year Fiscal Year 
1962 1963 1964 1965 1966 

C on3 truc tion --- $1,433 000 $ 636,000 $ 240,000 $ 375,000 

Test s tand modifications --- --- 2mim --_ I - 7  nnn 
422 , uuu New stands --- 1 9  000,000 636,000 40,000 375,000 

176,000 Controls  --- 160,000 683,000 327 , 500 

I- 

M U A  944 (REV. JUL F*) PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA (Page 4 of 7 )  

I BUDGET ESTIMATES 

FY 19 66 
- -._ 

NAME OF INSTALLATION j APPROPRIATION 

Lewis Research C e n e r  Construction of Facilities 
StJPPORTlNG DATA: 

F i s c a l  Year F i s c a l  Year F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1962 1963 1964 1965 1966 

Propel lan t  S y e t e m s  --- $ 4,3L6,000 $ 2,098,000 $2,175, 200 $3,936,000 
Other System --- 157,000 1,370,000 133,500 385,000 
Instrumentation --- 1,745,000 1,780,000 867,500 932,000 
Fabr ica t ion  equipment --- 2,052,000 821,000 28,300 --- 
Alt i tude  simulation equipment --- --- 822,000 --- --- 
Quality con t ro l  equipment --- 275,000 364,000 --- --- Te s t equipment --- 728,000 546, OOo --- 596,000 

PROGRAM OR PROJECT 

F a c i l i t i e s  f o r  M-1 Engine Program 

Deaign $166,000 $ 2,104,000 $ 910,000 $ 300,000 $ -0- 

w Construction ( 2 )  ( 2 )  67,000 30,000 
I ( 2 )  ( 2 )  8b3,000 270,000 hJ  

h, 
f. 

Equipment 

T o t a l  Cost $166,000 $L3,000,000 $10,030,000 $4,072,000 $6, LOO, 000 

( 2 )  Breakouts n o t  available p r i o r  t o  F.Y. 196&. 

PROJECT PURPOSE: 

The purpose of t h i s  p r o j e c t  i s  t o  provide f o r  addi t iona l  t e s t  f a c i l i t i e s  required f o r  the development through 
Pre-Flight Rating Tests,  of t he  1.5 mil l ion  pound t h r u s t  M-1 Engine system. 
performance c a p a b i l i t y  i n  upper-stage appl ica t ions  f o r  f u t u r e  manned space missions * 

The M-1 Engine w i l l  provide high- 

PROJECT DESCRIPTION : 

E s s e n t i a l l y  t h i s  p r o j e c t  provides f o r  the a c t i v a t i o n  of construct ion of a new t e s t  stand, designated as K-2, which 
w i l l  provide the  c a p a b i l i t y  f o r  sustained run durat ion engine tes ts  f o r  both sea- level  and simulated a l t i t u d e  
conditions.  

I n  addi t ion,  a ninor  port ion of  t he  funds w i l l  apply t o  the completion of K - 1  t e s t  stand check-out and prel iminary 

N f i A  FORM 944 (REV. JUL 61) PREVIOUS EDITIONS ARE OBSOLETE. 



N I Y L  OF INSTALLATION APFROPRIATION - 2 n _ _ _ _ _ -  PI, ,C--  r~n_n_s+s~lj.ctai on of F a c i l i t i e s  LeWlS L b e b G d L  L I A  U G A A U W A  

Spec i f i ca l ly ,  t h e  p ro jec t  w i l l  provide f o r  t h e  following: 

PROGRAM OR PROJECT 

F a c i l i t i e s  f o r  M-1 Engine Promam 

10 

2. 

3. 

I b e  

5. 
6. 

I- 
N 

h, 
VI 

Test Stand K-2 Design - completion of preliminary design, d e f i n i t i z a t i o n  of c r i t e r i a ,  and cont inua t ion  of 
d e t a i l  design o f  basic test stand and adjacent  supporting f a c i l i t i e s .  

Test Stand K-2 Procurement and Construction - t h r u s t  mount s t ruc tu re ,  deluge system, power and l i g h t i n g  
system, l i q u i d  hydrogen and l i q u i d  oxygen f i l l  systems, gantry crane system, c o n t r o l  and instrumentat ion 
cabling, and bay boxes. 

Area Support (K-2)Procurement and Construction - l i q u i d  hydrogen, s torage vessel, l i q u i d  oxygen s torage 
vessel ,  gaseous hydrogen rece iverso  

Equipping Central  Control Room f o r  K-2 Operation - transmission cable, hydrogen l e a k  de tec t ion  system, 
duct tanks , cont ro l  systems, s torage vesse l  instrumentat ion systems. 

Completion of K-1 Test Stand - design se rv ices  r e l a t e d  to tes t  s tand  check-out. 

Design of K-3 Test Stand - cont inuat ion of f a c i l i t i e s  planning and i n i t i a t i o n  of preliminary design of  the 
forthcoming K-3 t e s t  'Est.&. 

PROJECT .JUSTIFICATION: 

The funding requested f o r  FY 1966 i s  required to provide the  addi t iona l  f a c i l i t i e s  necessary to support  the de- 
velopment of t he  M - l  W i n e  i n  accordance with the  requirements of the Program Pian. 
programs p o v i a e d  coalponent test, stands 2, E, G, ad E; v a i o u s  engbeer ing  l a b o r a t o n e s  f o r  t h r u s t  chamber, gas 
genera tor  and turbo-pump tes t ing ;  and i n i t i a t i o n  o f  the Engine System Test Complex with the cons t ruc t ion  of the  

s t r u c t i o n  of the  K-2 t 4 e s t  s t d  as weii as additiclnal SdppOrthg f a c i l i t i e s  r e q u r e c !  f o r  K-2 t e s t ing .  
desi= r e h t e d  tc! stand  K-3 will a l s o  commence i n  this period. 

The K-2 t e a t  3tuA %5ll be a chal position, hnrhtmtdly or i en ted  stand pg?ri.dhg a rgll duration capability of 330 

Prior year cons t ruc t ion  

-=tea rlylng auPat.iorl x-1 - ' rn - '  mr^- m---Az--  ------+-A k m - n ; n  9nn E l O M  d l l  injt.izta +.he Cnn- bKl&lila I G b U  OUvdLLUo A L E  L U A U 1 1 6  ZU~ I I I~U- I I  I*------ --- -, - - ._ -__ - 

&elhina,Z=y 
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.*!.:E OF I::STALL4TICiI A P PR OPK I A T  ION 

Construction of F a c i l i t i e s  ___ L.sr.:is Research Ccnter 

The run  durat ion of t e s t  s tand  K - 1  i s  l imi ted  t o  30 seconds f o r  sea-level conditions and a 3 second siniiilated a l t i t u d e  
s t a r t  capabj.Si;t;r. 
de:;icns t r a t i n g  perfomance f o r  both sea-level and tho simulated a l t i t u d e  tes Ling condi-tions. 

Furtherinore, K-2 w i l l  be t h e  only s tand  on which the 40:l area expansion r a t i o ,  high a l t i t u d e  M-1 nozzle  can be  t e s t e d .  
The e x i s t i n g  K-1 stand and t h e  fortiGoming K-3 stand will provide only f o r  t e s t i n g  without a nozzle extension or  with 
a s h o r t  25:l a rea  expansion r a t i o  nozble. 
n inz t ion  of  1.1-1 engine performance parameters (e.g. t h r u s t  l e v e l ,  spec i f i c  impulse, t h r u s t  vector  misalignment) under 

In contrast;  K-2 will provide an extended run duration c a p a b i l i t y  of 330 seconds required f o r  

The K-2 tes t  s tand w i l l  provide the '  tes t  c a p a b i l i t y  f o r  p r e c i s e  deter- 

1'3 

1'3 
I actual conditions o f  intended useo  'resting on K-2 will a l so  d l low a precise  ex t rapola t ion  of s h o r t  nozzle  t e s t  d a t a  

CP t o  ac tua l  conditions.  

P R 0 G R A I . I  Oii  PROJECT 

F a c i l i t i e s  f o r  N-1 k g i n e  Program 

I n  addi t ion,  K-2 t e s t  stand, i n  conjunction with K-3, w i l l  demonstrate t he  a b i l i t y  of the 14-1 Engine t o  f u n c t i o n  
s a t i s f a c t o r i l y  i n  both horizontal  and v e r t i c a l  operat ing modes. 

The I(-2 engine test  stand i s  planned t o  be used f o r  t h e  initial extended-duration t e s t i n g  i n  e a r l y  1968. 
t,irric of t v o  and a half years  i s  required f o r  t h e  procurement, construct ion and check-out of the t e s t  s t a n d  and 

A lead 

Ling f a c i l i t y  systems. Thus, the i n i t i a t i o n  of construct ion of these f a c i l i t i e s  i s  mandatory i n  FY 1966 t o  
-t, the development of t h e  1,500,000 pound t h r u s t  l i q u i d  hydrogen/liquid oxygen M - 1  Engine; 

The o v e r a l l  M.-1 F a c i l i t y  Plan provides f o r  a tes t  stand (K-3) which, toget.her with the environmental t e s t i n g  a s p e c t s  
of ? .es t  s t m d  K--2, w i l l  support f i d l y  the system a t  t h e  PFRT milestone. 
<:(fort:; f o r  K-3  :-:lust be s t a r t e d  i n  FY 1966. The K-3 t e s t  s tand i s  intended for v e r t i c d  f i r i n g  a t  sea.-level condi t ions  
; . 3 m i .  ::'!.i:h t h e  0.: . ; t a d  prcpcl lnnt  tankage provided, w i l l  be capable of 500 scconds durat ion,  inclccling 7~2  dcgree engine 

To meet the Program Plan, i n i t i a l  design 

inyo 
, L,s ni.1.l.i.m pr,iind t h r u s t  rneasurencnt sys tcn  r , n i l l  have groTrt,h p o t e n t i a l  t o  3 m i l l i o n  pounds. 

ra te  p o t e n t i c a  w i l l  f i g u r e  most prominently i n  supporting t h e  proel-am p l m  of a t . t a in ing  M - 1  Engi  
1 1771. .4h t,hs .: tinie, K..3 is ?he most c r u c i a l  f a c i l i t y  f o r  de tcmining  crigirie coxponent r e l i a b i l i t y  because 

T!:%> ';.?st s t n n d  substructure  and supers t ruc ture  trill be capable of nccepting 3 million pound t k r u s t  loading  
This t.est stand, 

I,!:? h i , ;h*.?z t, tes 

- --- - -  I.._. cL _,_ - - - . -  *---..---. .-,. - = -  ..c -- - - I _ -  -. - . - :-. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA (Page 7 of 7) 

BUDGET ESTIMATES 

FY 19 66 

F a c i l i t i e s  for M-1 &gin@ Program 
MAYE OF INSTALLATION 1 APPROPRIATION 

I 
I I -+-..n+i nn Lewis  Hesearch Center , ""A*.;) "I U" "&"I_ 2f Fzci7it . ies 

SUPPORTING DATA: 

PROGRAM OR PROJECT 

of long duration high t es t  ra te  capability. 

ESTIMATED FUTURE YEAR FUNDING2 $8,188,000 

n u  P m Y  (REV. JUL 64) 6 E V l o U S  EDITIONS ARE OBSOLETE. 
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)lo 66 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

- JUSTIFICC,YION DATA 
- 

PROGRAM '39 DP.OJtCT Kadsr Ir,;tslla4-iac 2; 
-- -- 

APPROPRIATION 

li'1 i n'ni R-cparrh I-PnTer ~- _-- -_ 1 ,  ,n-fikm,-ux =f yPn; 1 i .( i PC Wheeler ___ N e v a d L  

- 
NI.1 t > F  INSTALL/.TION -_ 
SUPPORTItIG D A T A :  

PROGRAM OW1 :'? - P@K TW 1NSTA.LIATIGN: 

PROGRAM OFFICi7 FGR TIIE PROJECT: Offi:? cf  Tracking and Data A c q u i s i t i m  

AUTHORIZATICN LINE ITEM: Flight Research Center 

LOCATION OF PROJECT: _- 
C0C:NIZANT NASA INSTALLATIOX: 

!TYPE OF CONSTRUCTION F'RDJECT: New 

Office of Advanced Eesearcn and T%chnakyy 

Wheeler Peak, Spring Mountains, C l a r k  County, Nevada 

F l igh t  Research Center 

r . FUNDING: 

c 

h3 
I 

w 
FY 1964 and p r i o r  years 

M 1965 estimate 

M 1966 estimate 

Total Funding Thru FY 1966 

PRCJECT COST8 ESTLMA!T!E : 

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

$ 55,000 

$ 40,000 

$6,405,000 

$6,500,000 

AN FF'Q-6 Building I 
General 
PL::E?3bg 

SF 
* SF 

Quant i ty  
Unit 
co; t 

S763,OOO 
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- - _ _ _ _  
NAEE OF INSTALLATION 

Fl igh t  Research Ccnter 
APPROPRIATION PROGRAM OR PROJECT Radar I n ~ ; t , a ; l ~ ~  i o n  a++ 

Wneele- Peak, Nevada 
---Ap ConstruTtim of F a ~ i l i t ~ i e s  ~- 

Unit n f  Unit Tota l  
Moasure Quant i ty  COS t -- cos t  

8-75 43,750 
--- 28,560 

Radar Tower Foundation CY 1,620 14.90: 24., 130 

-- -- 
E l e c t r i c a l  SF 5,000 
A i r  Conditicning Is --- 

w 
N 
I 

w 
ru 

AN/F"Q- 6 Boris i &t Fac i li t x  
General SF 80 18.00 
E l e  c t r  i ea1  
Tower Foundstiom 
Guy Anchor-;: 
Cabling 

SF 80 7.19 
CY 2.5 E k . 0 0  
CY 5 117 .GO 
LF 10,c)oo 1.5h 

1,44C 
57 5 
319 
$5 

15,475 

Power Ceneraticn S t  %ti;.?: -_ KVA 1,000 202.60 202,600 

Supporting Con;t.ructi?q 
Dis t r ibu t ion  Line I;F 
Water Storage GAL 
Sept ic  Tank an3 Drain rs 
Fuel Starage Is 

Farking Area S Y- 
Secur i ty  Gate Is 
S i t e  Prepparati 32 r s  

Access Road M I  

emp!.scemE:lt a n 1  il? x a i h t i o r t  --- 
Servo-Driven Antenna Syztem --- ---- r__l_ 

S-Band TelemF-try Rec3iv-w - - -  

19.5 15,385.00 
40 13.63 

1,560 
2,170 
1,550 
3; 140 

300,000 
545 
7 10 

25,100 

5,642,000 

i h,13o,ooo 4,133,030 
1 300,000 300,000 
2 50,000 100,000 

NASA FORM 944 (REV. JUL 611 PREVIOUS EDITIONS ARE OBSOLETE. 
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B U D G E T  E S T I Y A  I L S 

FY 185 
NATIONAL AERONAUTICS A t l D  SPACE ADMINISTRATION 

J U STI F I CAT I 0 ia D AT A 

SUPPORTING D A T A :  

I 
w 
w 

Servo Amplifier 
Antenna Position and Control 
UHF' Receiver 
UHF Transmitter 
Display Cogs?;lc fsr T/M an?. 
Communi c a t  ions 
Telemetry Tape Recorder 
Opt ica l  Tracker 
D ig i t a l  Data Transmiss i cn  
System 
Prec is ion  D i g i t a l  Dats System 
Time Conversio? 
P l o t t i n g  S y s t m  
Re Locate M. cr c v ave Equipmz nt 

-_  Unit of 
Quaq t, i t y Measure -. 

~- 

; 'e-detection te lemetry recorder  
H F t r ansmi t t e r  and rece iver  
Computer input-output buffer, Edwards 
In te r face  t o  A i r  Force t r ack ing  f a c i l i t y  
Non7technical c o l l a t e r a l  equipment 

Design 
3 -  

1 
1 
3 
3 

1 
2 
1 

1 
1 
1 
1 

2 
1 
1 

ur! it 
cost. -- 

5 ,  om 
6, OQO 

22 ) 090 
12, GOO 

65,000 
27,000 
50,000 

50,000 
120,000 

5,000 
85,000 
60,000 

135,000 
60,000 

50,000 
30,000 

100,000 

--- 

55,000 
54,000 
50,000 

50,000 
120,000 

5,030 
85,000 
60,000 

.270,000 
60,000 

50,000 
30,000 

100,000 

. . .  

$6,405,000 

. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

PROJECT JUSTIFICATION: 

BUDGET ESTIMATES 

FY 19 66 

Any research cen te r  requi res  spec ia l ized  labora tory  equipment s u i t a b l e  f o r  t h e  labora tory  func t ion  
the case of t h e  F l i g h t  Research Center, t h e  f a c i l i t i e s  required are a i r c r a f t ,  instrumentation, and 
equipment, The labora tory  equipment includes c a l i b r a t i o n  equipment such as a radar  range t o  serve 
reference  system f o r  a l l  of t h e  research f l igh t  t e s t i n g  performed a t  t h e  Center, The a v a i l a b i l i t y  
re ference  system i s  a necess i ty  f o r  v i r t u a l l y  every f l i g h t  research program. 

and mission. I n  
ground-lab ora tory  
as a space 
of an accura te  

O f  t he  fundamental research inves t iga t ions  t h a t  are conducted i n  any type of high-speed a i r c r a f t ,  it i s  necessary,  
as it i s  i n  wind-tunnel inves t iga t ions ,  t o  determine accura te ly  t he  environment i n  which t h e  f l i g h t  invest . igat ions 
a r e  being conducted, I n  wind-tunnel tests, it i s  the w a l l  cor rec t ions ,  model support cor rec t ions ,  and the  a c t u a l  
f low conditions;  i n  f l i g h t ,  it I s  t h e  accura te  measurement of t h e  atmospheric condi t ions and the  a i rp l ane  ,a&ti tude.  
The accuracy with which these bas i c  on-board inves t iga t ions  are conducted i s  not only based upon t h e  accuracy of 
t h e  measm-ing equipment f o r  t he  inves t iga t ion  bu t  a l s o  upon t h e  environmental condi t ions i n  &lick t h e  test  bed 
a i r c r a f t  i s  being flown. The radar  system and its acmracy  i n  pos i t ion ing  the a i r c r a f t  i n  space coordinated with 
meaEurements of the atmosphere and t h e  m - t m . r d  instrument,ation pravides  t h e  coffiplete ir istrumentation requirement 
f o r  +,he f l i g h t  i nves t iga t l sn  being conducrsd. 

HA% FORM (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

~ -~ -~ ~ ~ - - ~~~ ~____. 

SL.PDO!?T!HC 3kT.I.: - - ,. Space pos i t ion ing  reTerence syst,eiiis were i n i t i a l l y  used rsr purposes sz c a i l ~ r ~ t i ~ ~  9 tir-5a:a-sj.ssem i r i s  iaiiatioiis 
+hi&, ~;.-i+’n +hp 1ni.T-nprf r--- ormsinc~ ~ - -  a i  -rrraft. t .hen in uses rea_liired onz; i singie-radar  - i n s t a l l a t i o n .  k i t h  t h e  incept ion  
of t h e  X-15 program, the  range acqiiire?. t he  addi t iona i  d u t i e s  OS navigatior, system bacKup a:iC chase phxic veciui’hig. 
apcxc.ise or  t h e  higher  perl‘zrrnance 2:’ ‘,RC X-i>j it was necessary t o  expar:!: :.a:ige cwvc:‘~ge Yiie pi-eseiit. 5 - s t ~ t . i ~ f i  

merginally accurate  t c  support. the  Y - E  and other  aeronadt ica l  research programs, the: were chosen because of re- 
l i a b i l i t y  and ava i l ab i l i t j i .  The eqGipment has become t echc ica i ly  oksSe te ,  d i f f i c d :  t~ support  wit?- spares ,  and does 
not  meet tne more demanding requirements of e x i s t i n g  and planned f u t u r e  f l i g h t  research program. It i s  required 
tha t .  the tyacking f a c i l i t y  Se update2; snd, b e c a x e  of t h e  approxi t,o 2-year period required t o  update t h i s  f a c i l i t y ,  
it i s  necessary t o  begin as soon as possible .  

. _ I  - - ,  

_ -  - 
. -  - 7 7  . _ _  

Aerodpamic T e s t  “Kange, lafiaL.s ijasicaiiji Lyle saTle as I”lZG ;,eer .;seC m n P T r ,  L ”  L”a.J-2 ,?11C , 1 7 1  ~ u*Lu ,  U , l , T  ai?:lo 

Since  yiie ps.rforr&nce zapz>.”,ll.itj; Gf +e-+ n4ncnlC+ uIILIuL r.nn++m,,nq r V l r V A r r u i u  + A  v1 i n r r r n P c P  L.AbA--e-I  it hecC\me: mnre d - i f f i c u l t .  t.0 obta in  
accurate  a i r  da t a  with on-board systems, T h i s  pu ts  t h e  burden of supplying accurate a i r  da ta  information increas-  
ing ly  upon the  t racking  system. 
decreased accuracy a t  long range. The present radar system contains  e r r o r s  of approximately 2,000 f e e t  i n  space 

W and 100 feet  t o  200 f e e t  per  second i n  ve loc i ty  a t  radar ranges of 100 t o  200 miles. The present  system se r ious ly  
l i m i t s  the accuracy w i t h  which pressure da ta  such as airspeed,  base pressure and pressure d i s t r i b u t i o n  can be 
obtained. The proposed AN/FPQ-6 radar  w i l l  be capable of measuring airspeed t o  within - +10 f e e t  per  second and a i r  
vehic le  space pos i t ion ing  t o  within - +lo0 feet a t  radar ranges of predominant i n t e r e s t .  

To obtain meaningful da ta  on an a i r c r a f t ,  a concentrated e f f o r t  i s  expended on air.borne instrumentation. 
proposed f a c i l i t y  w i l l  provide the  necessary accuracy, f o r  example, t o  match the  accuracy of t n e  a i rborne  i n s t r u -  
mentation i n  def in ing  dynamic pressure,  a fundamental measurement necessary t o  determine accurate  l i f t  and drag 
c h a r a c t e r i s t i c s  of any a i r c r a f t  t e s t ed .  
and c a l i b r a t i o n  of more prec ise  a l t imet ry  and airborne navigat ional  systems. This appl ica t ion  i s  a f i rm requi re -  
ment f o r  the  SST program i n  order t h a t  more prec ise  a i r  spacing of a i r c r a f t  can be accomplished than  i s  now 
p ~ s  s ib l e .  

This  p ro jec t  has other  advant,ages ir! addi t ion t.0 t h e  f u l f i l l m e n t  of requirements f o r  more accurate  t racking  da ta ,  
E e c c x e  ~f t h e  increased capa t , i l i t y  cf t h e  proposed radar and t.he i d e a l  I n t a t . i n n  a f f o r d e d  by hiheeler Peak, t h i s  
~;i,,&e fac:;it;f xill i-ep:;,~~ 
which, with t he  s i t e  at, Edwards,  are current, ly operated t o  g ive  approximateiy the same coverage, The s i t e  at. 
Edwards w i l l  remain i n  cmmiss ixL  f o r  secondary support of the ATT/FFQ-6 radar s i t e ,  
t h e  3 Aeronynamic Test. Range s i t e s  i s  approximately $0,3 m i l l i o n o  The es-timated annual c3st of operat ing t h e  
Wb8eeier Peak s i t e  and xhe present  sire a t  Edwards is a?;cut. $Gs6 mil l ion ,  

The increased a i r c r a f t  performance a l s o  extends the  t racking  range with accompanying r 

cn 

The 

The accuracy of the  proposed f a c i l i t y  w i l l  be required f o r  the development 

i - ~ & z ~  , q , - ~ : p ~ ~ ~ ~  ct 2 > A ~ ~ ~ + J - z ~ y ~ c  ~ e c t  ~.-zg:.. :,:t:..~ ( n - + + ~  ---- -,I 7 r!e~,rzfia_ zp~7_ F1.r d > nTsvnaq) --- 

The annual cos t  of operat ing 

~~ ~~~ ___ 
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BUDGET ESTIMATES 
NATIONAL AERONAUTICS AND SPACE AWlNISTRATlON 

NAME OF INSTALLATION AP~~OPRIATION 

F l i g h t  Research Center Construction of F a c i l i t i e s  
PROGRAM OR PROJECT 

Radar I n s t a l l a t i o n  a t  Wheeler Peak, Neve 
SUPPORTING DATA: 

I n  planning f o r  NASA requirements, the  F l i g h t  Research Center has coordinated i t s  a c t i v i t i e s  c lose ly  with t he  A i r  
Force F l i g h t  Test Center, which i s  a l s o  updating i t s  t racking  f a c i l i t i e s .  
same general  geographical a reas t  t h i s  coordination i s  necessary t o  avoid in te r fe rence  or dupl ica t ion  and t o  plan 
f o r  mutual support  wherever f eas ib l e .  Within a r ecen t ly  concluded J o i n t  Range Development and Operational Plan, 
NASA and A i r  Force agree t o  operate  f a c i l i t i e s ,  which toge ther  form a s ing le  Edwards F l i g h t  T e s t  Range. 

Since t h e  2 organizat ions operate1 i n  t h e  

The Wheeler Peak s i t e  w i l l  cover t h e  majori ty  of t h e  research f l i g h t s  conducted by t h e  F l igh t  Research Center, except  
a t  low a l t i t u d e  near and south of Edwards, where NASA will depend on A i r  Force coverage. 
workload, and, therefore ,  f a c i l i t y  concentration, of t h e  A i r  Force F l i g h t  Test  Center, i s  i n  the  l o c a l  Edwards area; 
however, some por t ions  of t h e  A i r  Force p r o j e c t s  r equ i r e  uprange coverage extending t o  Wendover, Utah. 
posed Wheeler Peak s i t e  will supply t racking  coverage t o  t h e  A i r  Force i n  the UPrage  area6 not ' -Bov~reSl ib5i - l~a~-Air  
Force capabi l i ty .  
wave data-transmission system such t h a t  da t a  from any s i t e  w i l l  be ava i l ab le  t o  both organizat ions.  

I n  s k y ,  the  p ro jec t  i s  j u s t i f i e d  f o r  two p r i n c i p a l  reasons,  (1) t h e  obsolescence of cur ren t  equipment with t h e  
d i f f i c u l t y  of supporting t h i s  equipment precludes t h e  a b i l i t y  of meeting t h e  requirement f o r  more accurate  t r ack ing  
t o  support  f l igh t  research and ( 2 )  t h i s  f a c i l i t y  w i l l  become an i n t e g r a l  p a r t  of a s ing le  Edwards F l i g h t  Test Range 
which w i l l  provide mutual support  f o r  both t h e  N&A F l i g h t  Research Center and t h e  Air Force F l i g h t  T e s t  Center 
without i n t e r f e rence  and unnecessary dupl ica t ion ,  

The major f l i gh t  t es t  

The pro- 

The e n t i r e  Edwards F l i g h t  T e s t  Range wi l l  be  l inked  together  with an A i r  Force operated micro- 

c.' 
Iu 
w 
I 

QI 

ESTIMAW FUTURE YEAR FUNDING: None 

NASA FORM 011 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 
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BUDGET ESTIMATES I- FY 1966 

NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 

JUSTIFICATION DATA 
NAME OF INSTALLATION 1 APPROPRIATION PROGRAM OR PROJECT 

JET PROPUISION LABORATORY Construction of Facilities -_- - bddition to Building c-18 

Addition to Building (3-33 

Goldstone Space Comrmnication Station 
Fort Irwin, California 

- - -- -----,---A - C_.F -- --___I___ , ~ , .  
SUPPORTING DATA: Pioneer Site 

Echo Site 

PFtOJZC" COST ESTIMATE 

c-18 Addition - Pioneer Site 
A. LAM> ACQUISI!LTON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B. SITE DEVElOPMEXJ! AND U!l!ILI!J!Y IlEiTALLM!IORS . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  (1) Site Development 1,300 

Eh-tbwork.......... . . . . . . . . . . . . . . . . .  800 
Sidewalks . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 

. . . . . . . . . . . . . . . . . . . . . . . .  (2) utility Inst-tion 7,400 

a. Mechanical 

G a s .  . . . . . . . . . . . . . . . . . . . . . . . . .  200 
Water . . . . . . . . . . . . . . . . . . . . . . . . .  300 
Sewer . . . . . . . . . . . . . . . . . . . . . . . . .  2,000 
Ditching. . . . . . . . . . . . . . . . . . . . . . . .  500 

-0- 

$8,700 

NASA FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



-- ' BUDGET E S T I Y A T E S  i- FY 1966 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
PROGRAM OR PROJECT NAME OF !H'TALLAT!OH ~ APPROPRIATION 

JTT PROPULSION LABORATORY Construction of Fac i l i t i es  Addition t o  Building G-18 

Addition t o  Wrilding G-33 

Goldstone Space Communication Stat ion 
Fort Irwin, California 

- -  .. ~__--A ....... _-_-_*- _.-_- , 
C l l D D ~ D t l u ~  CAT.. Pioneer Site -- 

Echo Si te  

b. Electrical  

T. Conduit. . . . . . . . . . . . . . . . . . . . . .  100 
Ditching. . . . . . . . . . . . . . . . . . . . . . .  200 
PA Conduit. . . . . . . . . . . . . . . . . . . . . .  100 
Power Conduit . . . . . . . . . . . . . . . . . . . .  200 
Power Cable . . . . . . . . . . . . . . . . . . . . .  3,000 

800 
+ 
N 
* I T r a a s f o r m e r B a n k . . . . . . . . . . . . . . . . . . .  
r 

C. FACILITY CONSTRUCI'ION AND M O D I F I U O N  . . . . . . . . . . . . . . . . . . . . . . . . .  $126,300 
Total Square Feet = 3,800 @ $30.70 per square foot 

D. EQKWMEXJ?, INSTRLMEWIIATION AM> SUPPORT SYS"R6S . . . . . . . . . . . . . . . . . . . . .  -0- 

E. DESIGN AND RGIHEWIHS SERVICES . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0- 

Total Estimated Cost. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $135,000 

G-33 Addition - Echo S i t e  

A. IAM) ACQUISITION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0- 

( 1 )  sit.c Wvelopment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800 

Earthwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800 

. ,  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

. 
BUDGET ESTIMATES 

FY 1966 

a. Mechanical 

G a s . . . . . . . . . . . . . . . . . . . . . . . . .  200 
Water . . . . . . . . . . . . . . . . . . . . . . . .  100 
S e w e r . . . . . . . . . . . . . . .  . . . . . . . . .  100 

b. Electrical 

T. Conduit. . . . . . . . . . . . . . . . . . . . . .  200 
Ditching. 300 
PAConduit. . . . . . . . . . . . . . . . . . . . . .  100 
Power Conduit 600 
Power Cable . . . . . . . . . . . . . . . . . . . . .  3,000 
Transformer Bank. . . . . . . . . . . . . . . . . . .  800 

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

. . . . . . . . . . . . . . . . . . . . . . . .  C. FACILITY COIWI’RUCTION AND MODI$JCA!FION 94,800 
Total Square Feet = 2,500 @ 3.1 9‘7’ per square foot 

. . . . . . . . . . . . . . . . . . . .  D. EQKCpME39T, I.N3!RIJMEM!A!FION AND SUPPORT SYS- -0- 

E. DESIGN . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0- - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 101 . 000 Total Estimated Cost. 

Total Estimated Project Cost. . . . . . . . . . . . . . . . . . . . . . . . . . . .  -9236.000 

NASA FORM 944 (REV. J U L  64) PREVIOUS EDITIONS ARE OBSOLETE. 



- -- - ' BUDGET ESTIYATES 
NATIONAL AERONAUTICS AND SPACE ADYINISTRATIOh 

- 
1 FY 1966 
1 

JUSTIFICATION DATA 
, APFR=PR!AT!OU PROGRAM OR PROJECT NAME OF INSTALLATION 

JET PROPULSION LABORATORY Construction of F a c i l i t i e s  Addition t o  Building G-18 

Addition t o  Building G-33 

Goldstone Space Communication S ta t ion  
Fort  Irwin, Cal i forn ia  

_--L_I____ -. -- - __ --_*- - _ -  __ ~- - 
SUPPORTING D A T A :  Pioneer S i t e  

Echo S i t e  

ADDITION TO BUILDING G-18 

PRaTECT DESCXUP'ITON 

lAis  p ro jec t  proposes construction of a laboratory,  o f f i c e  and small lunch f a c i l i t y .  
alleviate cur ren t  over-crowded o f f i c e s  and Laboratories at t h e  Pioneer Stat ion,  Goldstone. 
lunch area w i l l  be included f o r  approximately 100 people. 

Ekter ior  dimensions proposed are approximately 51 feet wide by 75 feet long f o r  a t o t a l  addi t ion  of 3,800 
square feet. 
feet f o r  labora tor ies ,  1,000 square feet f o r  t h e  lunch room and 350 square feet f o r  t h e  a i r  conditioning 
and mechanical equipment associated with this bui lding.  

It w i l l  be designed t o  

This f a c i l i t y  w i l l  be an addi t ion  t o  t h e  east end 
Addit ional ly  a 

w 
N 
I c. w 

of t h e  e x i s t i n g  laboratory building. 

space u t i l i z a t i o n  i n  approximate f igu res  w i l l  be 1,450 square feet f o r  o f f i ces ,  1,000 square 

This one-story addi t ion  using spread footings,  concrete block w a l l s ,  concrete roof on in su la t ion  forms and 
c a r r i e d  on s teel  beams w i l l  match t h e  ex i s t ing  bui lding.  
requirements w i l l  be provided as a pas t  of t h i s  pro jec t .  

Air conditioning t o  s a t i s f y  equipment and personnel 

PROJECT JUS'I'IFICATION 

%e Picneer site, s ince  t h e  i n i t i a t i o n  of t h e  S-band conversion of t h e  DSN, has become a very a c t i v e  f a c i l i t y .  
The -,i~rk:~g stzff h ~ l  inrreased from about 40 t o  approximately 100 and i s  expected t o  rennin at t h i s  l eve l .  
This has r e su l t ed  i n  a considerabie s h o r t w e  of o f f i c e  and laboratory space now being partially sati~.fled 
by t h e  use of rented trailers. 
Echo ca fe t e r i a  must be aaaea TO  ne Fiuiiccx iiite, tk; c-.-:Z?i?g t he  16 mile roiind t r i p  t r anspor t  of t h e  
approximate 100 people t o  lunch a t  t'ne Echo s i t e  every day. 

It has also become q u i t e  apparent t h a t  a satel l i te  lunch f a c i l i t y  t o  t h e  main 

The sitellite lunch f a c i l i t y  w i l l  cons is t  of  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 
BUDGET ESTlYA TES I FY 1966 
f - 

PROGRAM OR PROJECT 1 APPROPRIATION NAME O F  INSTALLATION 

Construction of Fac i l i t i es  Addition t o  Building ~ 1 8  

Addition t o  Building G-33 

Goldstone Space Communication Station 
Fort Irwin, California 

~ - -_- - -------- --- - '  

JZS' PROPULSION LABORATORY - - -- ---- 
SUPPORTING DATA: Pioneer S i t e  

Echo Si te  

steam tables for serving warm luncheons which are prepared at the  main Echo cafeteria, and an adequate eating 
area. 

The addition of t h i s  fac i l i ty  w i l l  make it feasible to  provide the support requested by the fl ight projects, 
particularly Surveyor and Apollo, and avoid the necessity f o r  those projects t o  bring out trailers f o r  their 

' 

use. 
U 

i4 

ADDITION TO BUILDIloG G 3 3  i 

This project i s  required t o  consolidate currently widespread communications equipment and f'unctions a t  t h e  
Goldstone Tracking Station. 
Echo Station and will have sufficient space t o  accommodate current and planned communications equipment. 

Exterior dimensions proposed are approximately 37 f ee t  wide by 69 feet long, fo r  a t o t a l  addition of 2,500 
square feet. 
muipment room, 650 square feet  for the  Communications Ji'quipment Repair laboratory and 400 square f ee t  fo r  the  
air conditioning and mechanical equipment associated w i t h  t h i s  addition. 

This f a c i l i t y  w i l l  be designed as an addition t o  the  operations building at the  

Space ut i l izat ion i n  approximate figures w i l l  be 1,450 square feet for the  Communications 

plis one-story addition using spread footings, concrete block walls, concrete roof on insulation forms and 
carried on steel beams w i l l  match the existing building. 
requirements will be provided as a par t  of t h i s  project. 

Air conditioning t o  satisfy equipment and personnel 

PROJECT JUSTIFICATION 

The Echo si te serves as t he  headquarters area f o r  the DSN activities a t  Goldstone. I n  p a r t i c u h r  it i s  the 

NASA FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



- ' 
N A T I O N A L  AERONAUTICS AND SPACE ADMlNlSTRATlON 

J USTl FlCATlON OAT A 

terminus for communications t o  and from the other sites and from Goldstone t o  all outside agencies. 
of t h e  Goldstone ac t iv i t ies  which include the NASA %&lard P!,?itrack and Communications Sa te l l i t e  Ground Station 
f ac i l i t i e s ,  has established a need for  specialized f a c i l i t y  for  t h i s  communications terminus. 
additional f a c i l i t i e s  have been added over the past six years, com.dcatIons f a c i l i t i e s  have been aclded 
wherever space could be assigned result ing i n  a pattern of widespread dispersion of f ac i l i t i e s .  
maintenance and operations costs are expected from combining these conmnrnications f a c i l i t i e s  into one 
adequately designed s tmcture  i n  which the equipment can be l a i d  out i n  an optimum manner for operations 
and maintenance f'unctions. 
increasing requirements fo r  data, video, voice, and teletype comniunicationa needs. 

The growth 

As the  

Savings i n  

c 
hr I 

v1 
Furthermore, it is planned t o  add additional terminal equipment to  support t h e  

B U D G E T  E S T I Y A T E S  

FY 1966 
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BUDGET ESTIMATES 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA FY 1966 
i APPROPRIATION PROGRAM OR PROJECT-& &)ace Flight 

Net Wing-Madrid Space Conmumication Construction of Facilities 
N A M E  OF INSTALLATION 

-- _ ’  
JET PRORTLSION LABORATORY - - -_ ___--I - *--* . - ---__-- _,. . 

SUPPORTING DATA: Station-Madrid, Spain 

PROGRAM OFFICE I~OR --ION: Office of Space Science and Applications 

PROGRAM OFFICE IQR THE PRaTECT: 

AUTEORIZA!PIOIV LINE ITEM: 

LOCATIOI? OF PFtOJECT: Madrid, Spain 

COGNIZANT NASA INSTALLLQIOIV: 

Office of Tracking and Data Acquisition 

Jet Propulsion Laboratory 

Jet Propulsion Laboratory 

TYPE OF CONS!lRUC!lTON PR(xTEcT: New Wing 
h) 

FY 1964 and Prior Years $7,500 

FY 1965 Estimate 28,000 

FX 1966 Estimate 472,000 

W t d  Funding ~hru FY 1966 H)7,500 

FROJEfX COST ESTIMATE 

A. LAM) ACQUISITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0- 

B. SITE DEVEWFMERF AND UaUTY INSTALLATIONS. . . . . . . . . . . . . . . . . . . . . . .  $10,400 
(1) Site Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,500 

Earthwork . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,000 
500 Sidewalks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NASA FORM 944 (REV. JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 



-- - 
NATIONAL AERONAUTICS AND SPACE AOUlNlSTRATlOh 

JUSTIFICATION DATA 
N*ME Qs I N ~ T A L L A T I @ U  , APPROPRIATION 

Net Wing-Madrid Space Communication 
, - _ -  ' JEI' PROPULSION LABORATORY Construction of Facilities - - -_ . 1- --- ---- --*- .- 

Zl IODnraTIUG f l4T4.  Station-adrid, Spain 

(2) Utility Installation . . . . . . . . . . . . . . . . . . . . . . . . . . .  5, 900 

a. Mechanical 

O i l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 
Water. 500 
S e w e r . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
b. Electrical 

. . . . . . . . . . . . . . . . . . . . . . . .  T. Conduit 300 
PA Conduit 300 
Power Conduit. . . . . . . . . . . . . . . . . . . . . . .  800 
Parer Cable. . . . . . . . . . . . . . . . . . . . . . . .  2,000 
Transformer Bank . . . . . . . . . . . . . . . . . . . . .  1,000 

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

C. FACILITY COI'STRUCTION ANI MODIFICAmON . . . . . . . . . . . . . . . . . . . . . . . . .  
Total Square Feet = 8,600 @ 6 V  i per square foot 

D. EQUIpMna, I IVSTRm AmD SUPPORT SYS'JlEXS . . . . . . . . . . . . . . . . . . . . . . . .  
m i n e  Generator . . . . . . . . . . . . . . . . . . . . .  94,000 
Tunnel . . . . . . . . . . . . . . . . . . . . . . . . . .  29,400 

E. DESIGN . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2. F m L T - m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total Estimated Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

338,200 

123,400 

-0 - 
c* 

-U- 

S47 2,000 



-- - 
BUDGET ESTIYATES 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATIOM 

FY 1966 JUSTIFICATION DATA 
1 

NAY€ OF INSTALLATION 1 APPROPRIATION PROGRAM OR PROJECT m d  Space night 
JET F'ROPULSION LABORATORY Construction of FBcili t ies t Wina-Madrid Space Communication - - -_ ---- I- -------- 

SUPPORTING DATA: Station-&&id, Spain 
PROJECl' DESCRIPTION 

This project is the construction of a new Manned Space Flight N e t  (MSFI?) wing.  
t o  the w e s t  end of the existing Operations and Engineering building at the Madrid Space Communications 
Station. 

This w i l l  be an addition 

Exterior dimensions proposed are approximately 40 feet wide by 100 feet long. 
4,000 square feet of basement area t o  serve as a plenum and raceway f o r  the  equipment above, a first f loor  
of 4,000 square feet t o  contain the  technical equipment required as backup capability t o  support the  lunar 
phase of t he  Apollo mission. Additionally, on t h e  first floor, there w i l l  be a mechanical u t i l i t y  s t ructure  
of approximately 600 square feet t o  house the required heating and air conditioning equipment fo r  t h i s  wing. 

The proposed addition w i l l  match the  adjacent existing building, i.e. concrete s lab on grade fo r  basement, 
reinforced concrete basement w a l l s ,  s t e e l  frame and wood panels first f loor  (technical requirement), native 
granite exterior w a l l s  and concrete roof on curved tiles. 

The building w i l l  consist of 

4 

N 
I cn 
N 

NASA Headquarters O!CDA has assigned JPL t he  task of providing at each of 3 DSN stations,  Goldstone, Canberra, 
and Wdrid, a backup capability t o  support t he  lunar phase of the  Apollo mission. In order t o  house the  
technical operations equipment necessary t o  carry out t h i s  function, it has been estimated t h a t  a 4,000 square 
foot  air conditioned equipment room must be added t o  the Control Building at  these sites. 
foot addition has been added w i t h  the MSFN wing t o  the  Goldstone Pioneer s ta t ion  Control Building and other 
space can be shared (notably the Butler buildings) t o  make up t h e  4,000 square foot t o t a l  which now appears 
t he  r igh t  match t o  the requirements. 

A 2,700 sqwre 

NASA FORM 944 IREV.  JUL 64) PREVIOUS EDITIONS ARE OBSOLETE. 
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BUDGET ESTIMATES 

N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 

FY 1966 
PROGRAM OR PROJECT m e d  @ace Flight 

- 
JUSTIFICATION DATA 

NAME OF INSTALLATION 1 APPROPRIATION 
1 

JET PROPiTiiIOpv’ -- -- i A 3 0 M O R Y  ---- Construct . -L ion of _ _ _ ~ l _  Fsc ili t iee __-_. 1 Net Wing-CanberraSpace Comunication 
SUPPORTING DATA: Station- cmierra, Austraiia 
PROGRAM OFFICE FOR THE INSTALZIATION: Office of Space Science and Applications 

PROGRAM OFFICE FOR THE PRaTECT: Office of ”racking and Data Acquisition 

AUTHORIZATION LINE ITEM: Jet Propulsion Laboratory 

LOCATION OF PROJECT: Canberra, Australia 

COGNIZANT NASA IIOSTALWITION: Jet Propulsion Laboratory 

+ TYPE OF CONSTRUCTION PRWECT: New W i n g  
h) 
I 

FUNDIrn: ul 
ul 

FY 1964 and hior Years $7,500 

FY 1965 Estimate 30,500 

FY 1966 Estimate 509,500 

Total Funding Thru FY 1966 $547,500 

PROJECT COST ESTIMATE 

A. LAND ACQUISITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0- 

E. SITE IE’VELQP” .@‘I’ r,rT1U”Y INSTALLATIONS. * $ 9.700 

- 

. . . . . . . . . . . . . . . .  
( 1) Site Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,700 

Earthwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,000 

Sidewalks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
Paving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 



I .I,, 
-- 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
BUDGET ESTIMATES 

FY 1966 JUSTIFICATION DATA 
NAME OF INSTALLATION I APPROPRIATION PROGRAM OR PROJECT Manned Space t 

Net Wing-Canberra Space Communication -_- - JET PROPUISION LABORATORY Construct ion of Fac i l i t i es  - _ _ -  .. -L-_-- --- .- -.-.-_ 
SUPPORTING DATA: Stat io-beFa..A u m i a  

(2) ....... Instal la t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7, ... 
a . Mechanical 

O i l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 
Sewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 
Ditching . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 

b . Electr ical  

T . Conduit . . . . . . . . . . . . . . . . . . . . . . . . . .  500 
Ditching . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 
PA Conduit . . . . . . . . . . . . . . . . . . . . . . . . . .  300 
Pwer  Conduit . . . . . . . . . . . . . . . . . . . . . . . . .  800 
Power Cable . . . . . . . . . . . . . . . . . . . . . . . . . .  2. 000 
Transformer Bank . . . . . . . . . . . . . . . . . . . . . . .  1. 000 

C . FACIKTY COIOSIIRUCTIOI? AND MODIl?ICA!lXON . . . . . . . . . . . . . . . . . . . . . . . . .  395. 300 . 
T o t a l  Square Feet = 8. 600 @ ’ 45.97( per square foot 

D . QUIPME”. I ” T A ! L ’ I O N  AM) SUPPORT SYSTEMS . . . . . . . . . . . . . . . . . . . . .  104. 500 

m i n e  Generator . . . . . . . . . . . . . . . . . . . . . . . . . .  91. 700 
Tunnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12. 800 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  E . DESIGN _. . -0 . 
F . FALLOUTSHELTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0- 

T o t a l  Estimated Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $509. M O  

NASA FORM 944 (REV . JUL 641 PREVIOUS EDlTlONS ARE OBSOLETE . 



-. BUDGET ESTIYATES 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FY 1966 JUSTIFICATION DATA 
1 

i APPROPRIATION PROGRAM OR PROJECT -m t NAME OF INSTALLATION 
Net Wing-Canberra Space Conmnlnication JE;T PROPULSION _ _  - LABORATORY __-a . Construction __-  .-- -----. of F a c i l i t i e s  _ _ _  _-- EtEitioa- Caxiberra, kistrslf8 SUPPORTING DATA: 

PRaTECT DESCRIMTON: 

%is pro jec t  is t h e  construct ion of a new Manned Space F l ight  N e t  (MSFN) wing adjacent t o  the  ex i s t ing  
Operations and Ebgineering bui lding at t h e  Canberra Space Communications Stat ion.  

Exter ior  dimensions proposed are approximately 60 f e e t  wide by 67 feet long. The building w i l l  cons is t  of 
4,000 square feet of basement area t o  serve as a plenum and raceway f o r  t h e  equipment above, a first f l o o r  
ef 4,002 sqxare f e e t  t z  contain the  technica l  equipment required as backup capabi l i ty  t o  support t he  lunar 
phase of  t h e  Apollo mission. Additionally, on t h e  first f loor ,  t h e r e  w i l l  be a mechanical u t i l i t y  s t r u c t u r e  
of approximately 600 square feet t o  house t h e  required heat ing and air conditioning equipment f o r  t h i s  wing. 

w 
hr 
I 

Ln The proposed addi t ion  w i l l  match t h e  adjacent ex i s t ing  building, i.e. 
re inforced concrete basement w a l l s ,  s t e e l  frame and wood panels first 
reinforced br ick  w a l l s ,  with a s t r u c t u r a l  s t e e l  roof framing and wood 

4 

PROJIZT JUS!l!IFICATIOIV: 

IWiA Headquarters OTDA has assigned JPL t h e  t a sk  of providing at each 

concrete slab on grade f o r  basement, 
f l o o r  ( technica l  requirement), 
j o i s t s .  

of  3 DSN s t a t i o n s ,  Goldstone, Canberra 
and Madrid, a backup capabi l i ty - to  support t h e  l m - p h a s e  of t h e  Apollo mission. 
technica l  operations equipment necessary t o  car ry  out t h i s  f'unction, it has been estimated t h a t  a 4,000 
square foot  air conditioned equipment room must be added t o  t h e  Control Building at these  sites. A 2,700 
square foot  addi t ion  has been added with t h e  MSFN w i n g  t o  t h e  Goldstone Pioneer s t a t i o n  Control Building 
and o ther  space can be shared (notably t h e  Butler bui ldings)  t o  make up t h e  4,000 square foot  t o t a l  which 
now appears t h e  r i g h t  match t o  the  requirements. 

I n  order  t o  house t h e  

_I 

NASA FORM 944 !REV JUL 64) PRFVIOUS EDITIONS ARE OBSOLETE. 
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Y A Y I O M A L  AERONAUTICS A N D  SPACE ADYINISTRATION 

JUSTIFICATION DATA 

AUTIlORIZATIOM L I N E  ITEM : 'Various L o z a t  ions 

-T t S ' l W l t >  

fy  19 66 

LOCAT1;)N OF PAOJECT: Fairbanks, Alaska 

COGNIZANT hASA INSTALLATION: Goddard Space F l i g h t  C e n t e r  

TYPE U S l p u C T I O N  PROJECT : Extens i o n  

' ** FWING: 
I 1: 

OI 
' W  FY 1964 and P r i o r  Years 

FY 1965 (Estimate) 

FY 1966 (Estimate) 

T o t a l  Funding through FY 1966 

$ 23,000 

~,~ 
1 , 1 1 5 , ~  

$1,196,000 



N A Y E  OF IYSTALLATtOU 

Goddard Space F l i g h t  Center 

Land l ic4uis i t ion 

FRDCRAM '3R PROJECT APPROPRIATION 

Cons t ruc cion 

Gperations Rui!ding Addition 
U t i l i t y  and Storaze ULdg. Addition 
dange and Kange Late Bldg. Addition 

c. 1:ange and Range Kate BLdg. lsiodification 
Special  Air-Conditioning f o r  High 

h) Q\ Heat Loss Equipment 
Switchgear and Transfornlers 
U t i l i t i e s  
S i t e  Preparation, Paving and Landscaping 
E l e c t r i c a l  D i s t r ibu t ion  

E 4  u i pmen t 

Design 

For Construction 

Fal lout  S h e l t e r  

Unit o f  
Pkasure 

- - -  

SF 
SF 
S F  
I. s 

LS 
LS 
IS 
I S  
L S  

quant F ty 

- - -  

U n i t  
- Cost 

85,000 
57,000 
44,000 
36,000 
64,000 

T 0 t a 1 
c o s t  

$1 ,115,000 

3 c 4 ,  L oc 
384 ,(A <, 

3!,  ,c SL' 
3 1, O L U  

85,000 
57,000. 
44,000 

64 * 000 
36,000 

m i x  $1,115,000 

M&J* FmY 944 (REV. JUL MI PREVIOUS EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS A N D  SPACE ADYINISTRATION 

J UfTl FlCATlON DATA 

P i i O J E C T  DESCXIPTIOX: 

BUDGET L S T I Y A T E I  

F Y  1966 

This pro jec t  propa.;zs the constriic'iior; of -,tic f ~ i l c ~ ~ . ~ i ~ i g :  dpproxinately G,.: ,.- s\iGarc fee t  o f  a r  :i -0  r h e  U t i i i i y  
and Storage Ijuilding f o r  c r i t i c a l  magnecic tape s to rage ,  an equipment niaintenance area and facl: i z i e s  i a r  hydraul ic ,  
generator and heavy equipment maintenance ; approximately 7 5 i j  s iuarc f e e t  of a rea  Le the ;:ange and Range .<a te  
Building f o r  a Mechanical Equipment i iooni  and c r i t i c a l  l o g i s t i c s  a rea  a t  the  Liarige and Range ?.ate s i t e ,  and an 
add i t ion  t o  the  Operations and Telemetry Building of approximately h,Li,G square f e e t  of area f e r  c h e  re juirements  
imposed by presrnL and planned fu tu re  p r o j e c t s ,  including T i r e s  '.!II, VI17 ,I;.:, X ,  0'13, T C 5 ;  PCGXO, ,GO, A O S G ,  IPlP, 
and space f o r  r e loca t ion  of  College Minitrack e l ec t ron ic s .  The building construction will conform t o  t h e  a r c h i -  
t e c t u r a l  appearance of  tne e x i s t i n g  r t r u c t u r e s .  Air-conditior:ing and h , ~ i d i t y - ~ e n p ~ r a t u r e  c o n t r o l s  wi i A  be 
i n s t a l l e d  t o  provide the  environment necessary for e f f i c i e n t  operation of e ectroii ic equipment in a l l  required 
areas. An elevated f loo r  system w L l L  be i n s t a l l ed  ir. areas where e l ec t ron ic  equipment cableways are necessary.  
This system is invaluaule i n  cabling and rouzine s i g n a l  and power d i s t r i b u t  on l i n e  maintenance. The m a t e r i a l s  
used i n  construct ion of t he  bui ldings s h a l l  b e  of  t he  sub -a rc t i c  type espec a l l y  suited t o  t he  extreme tcmperatuta f 
ranges of t h e  loca l e .  The u t i l i t i e s  w i l l  be extended from e x i s t i n g  systems where p r a c t i c a l ,  and independent of 
e x i s t i n g  aervices  where necessary. 

The add i t ion  t o  the  U t i l i t y  and Storage Building i s  necessary t o  house ana adequately accammodate a combined e l t c -  
t r o n i c  and hydraulic maintenance, vehlcle rnaintcnance and r e l a t ed  s torage dreas i n  supltort of t he  Ulasi. ;t F a z i l i t y  ' 
complex. T h i s  a r ea  i s  e spec ia l ly  c r i t i c a l  f o r  mass s to rage  of h i g h  q u a i i t y  I.agnctic telemetry dad comp~rier capes .  * 

The continued add i t iun  of  new equipmen:: a t  tnis stall ion,  arid t he  support of addi t ionai  p r o j e c l s  nave g r e a t l y  
reduced l o g i s t i c  s to rage  a reas .  Extreme weather condiLions i r l  t he  a rea  r e s t r i c t s  maintenance operat ions during a 
g r e a t  part  of che year.  I t  is necessary t h a t  proper f a c i l i t i e s  be ava i l ab le  t o  permit minimum maintenance under 
any weather condition. During the  l o n g  and severe winter season t h i s  rout ine maintenance is hampered and major 



I 

FY 1966 
NATIONAL AERONAUTICS AND SPACE AWlWlStRATlON 

JUSTIFICATION DATA 
I 

I APPROPRIATION ' 1 PROGRAY OR PROJECT N A Y  OF U 6 T A L U T I O I I  

PFIOJECCT JUSTIFICATION (Continued) 

overhauls are completely ruled OUT. I n  the p r C S e i l t  s i t u a t i o n ,  a rnajui: d r iv?  failure d u r i n g  Chc v i n t e r  could 
conceivably c lose  t h e  s t a t i o n  foi seve ra l  weeks. In a d d i t i o n ,  no  a r ea  i s  availa;;!.c for t l i e  ovei-haul of d i e s e l  
generators  producing power fo r  ihe Ulaslca and Gilmor S t a C i . u n s .  The Lac L l i t y ,  i:+cai.lsc of i t s  loca t ion ,  w i l l  serlre 
both large antenna sca t ions  i n  thc area as well as th?  S h T i l N  arid Nini t rack systems t o  h e  i n s t a l l e d  s h o r t l y .  

The addi t ion  to the  Operations building i s  required t o  house spacecraf t  iontrol consoles ,  spacec ra f t  d a c a  proce,ssing, 
and unique conmiand coilsoles f o r  OGO, AOSO, IPiP and pre-cperat  Innal T i r v s  sacc l l i i es .  This ciuipnient r equ i r e s  s t r i c t  

13 con t ro l  of bo th  temperature and humidity within very narrou col.crnnces. 
& w i l l  cause the computer and d a t a  haiidling equipment t o  beconie toca l ly  inoperative. 
* and proven environmental cont ro l  systems w i l l  be i n s t a l l e d .  

' . )<de var ia i io i i  i n  humid i c y  o r  temperature 
Accordingly, yrevious Ly t e s t e d  

k floating or  ralsed f ioo r  system vi11 b e  used t o  accomo- 
d a t e  the grea t  number and v a r i e t y  of inter-equipment cables  required.  A l l  ava i l ab le  space i n  the  e x i s t i n g  Operations 
au i ld ing  has been fully u t i l i z e d .  

The addi t ion  t o  t h e  Range and Yange Kate Building is required fo r  mechanical and a i r -condi t ion ing  equipment which 
provides complete temperature-humidity c o n t r o l  i n  the operacions area. T h i s  eqaipncnt requi res  accura te  r e l a t i v e  
humidity cont ro l  f o r  e f f i c i e n t  operat ion.  



.'A.S1GJS LOCATIONS 

F I S C C ~  Y E A R  1966 ESTIMATES 

STADAN FACILITY,  FAIRBANKS, ALASKA 

PERSPECTIVE 
(No Scale) 

EXISTING BUlLOlNG 

ELECTRONICS CONDENSER 

I WOMEN I M E N  1 
I 

OPERATIONS 
ROOM 

OPERATIONS 
ROOM 

OFFICE 



VARIOUS LOCATIONS 

FISGAL YEAR 1966 ESTIMATES 

STADAN FACILITY, FAIRBANKS, ALASKA 

ADDITION TO TELEMETRY BUILDING 

J 
S I T E  PLAN 

(No Scale) 
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VARIOUS LOCATIONS 

FISCAL YEAR 1966 ESTIMATES 

STADAN FACILITY, FAIRBANKS, ALASKA 

RANGE AND RANGE RATE FACILITY 



VARIOUS LOCATIONS 

F ISCAL YEAR 1966 ESTIMATES 

STADAN FACILITY, FAIRBANKS, ALASKA 

ADDITION TO STORAGE BuiiDiFiG 

. 1 

AIR LEY 
I EXISTING j A m .  OPERATIONS 

STORAGE ROOM 

COND. 

GARAGE BUILDING 7 I T 1  
E&%, LfJ 

PERSPECTIVE 
(No Scale). 

PLAN 
Scale: I " =  30'"" 



VARIOUS LOCATIONS 

FISCAL YEAR 1966 ESTIMATES 

STADAN FACILITY, FAIRBANKS, ALASKA 

ADDITION TO STORAGE BUILDING 

SITE PLAN 
(No Scale) 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

JUSTFKATION DATA 

PROGWv; (3FFICE FOR TH? PROJECT: 3if- ice  of TraclcLng and 3ata L c q a ' s  ','on 

BUDGET ESTIMATES 

r ,  

FY 19 

AUTHORIZATIOTI LIPJE ITEM: Various h c a t i o n s  

LOCATIOiJ OF LHOJZCT : Antigua, T I  t W.I. 

COGNIZANT IUSA INSTALLATIOIV: Goddard Space Flight Centc-r 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING : 

FY 1964 and Prior Years 

FY 1965 (Estimate) 

FY 1966 (Estimate) 

Total  Funding Thru FY 1966 

$ 162,000 

2,700,000 

$2,862,000 

(REV. JUL Ul PREVIOUS EDlTlOWf A R E  OBSOLETE. 



NATIONAL AERONAWTICS AND SPACE ADMINISTRATION 

JUSTF CATION DATA 
BUDGET ESTIMATES 

FY 19 66 
N A Y  OF )YSTALIATION 
Goddard Space Flj g h t  Center 

A PPROPR tATlON PROGRAM OR PROJECT 
Construction OF Facilittes P.?ol!.o I;etll3r:i Sr,z=md S t a t  ior. 

PROJECT COST ESTIMATE: 

Unit 
cost - 

$5 ,000 

Unit of 
Measure Quantity 

ACRE 40 

Total 
cost 

Lsnd Acquisition 200,000 

Construction 2,500,0c)0 

SF 
SF 
Is 

12,000 
4,000 --- 

60.00 
40.00 

20, OOO 

720,000 
160,000 
20,000 

Instrumentation & Operations Bldg. 
Generator Building 
Collimation Tower &closure 

h) 

4 
I Generators, Switchgear and 
N !bansformers 

Utilities 
Fencing 
Roads, Parking;, Grading 

Hydro-Mechanical Services 
Antenna & Collimation 

Tarer Foundations 
Collimation Tower Site 
Grading and Access Roads 
Intra-Site Cable 
Underground Power & Signal 

C-5. cat ions 

and Landscaping 

Cables & Elec. Distributi.on 

Ls 
Ls 
Is 

540,000 

25,000 
200,000 

540, OOo 
209,000 
25,000 

--- 
-a- _-- 

Ls 
Ls 

100 , 000 
140, 000 

100,000 
40,000 

Is 65, ooo 65 , 000 

Ls 
Ls 

loo, 000 
110; 003 

1̂ 0,000 
110.039 

Ls 
L5 

120,000 
300 000 

120,000 
300, ooo 

--- 
-e- 

- rn - (REV. JUL U) P R E k U S  EDITIONS ARE OBSOLETE. 



NATIONAL AERONAUTICS AND SPACE AOYINISTRATION 

JUSTWCATION DATA 

Equipment 

BUOGET ESTIYATES 

FY 196c 

Design 

Fa l lou t  She l t e r  

U r i l t  of 
Measure 

--- 

-e- 

--- 

IJni t l 'otai  
Quait i t y cos t  Cost - 

$2,700,000 TOTAL 

PROJECT DESCRIFTION : 

In support  of t h e  Apollo Project ,  f a c i l i t i e s  f o r  t he  installation oi a Unifj-ed S-Band System are required a t  
Antigua, W.I. T h i s  system w i l l  be used t o  provide t racking ,  cornmicatson and t h e  transrnrission of vojce and 
data t o  and f r o m  the  spacecraf t  durlng t h e  o r b i t a l  and luna r  phases of the Apollo MissSons. 
S-Band System, Antenna and assoc:'?ated equipment for i n s t a l l a t i o n  at  the  h t j g u a ,  W . 1 .  s i t e  are being procured 
under p r i o r  year funding due t o  development and rabr ica t ion  lead time involved. 

The des i@ and construct?.on of t he  Operations Building (127939 sq.  rt.), Generator Building (4,000 sq. I t . )  
including generators ,  swj-tchgear and transformers are requ-ired. 
improvements including roads and grading, u t i l 7 t y  systems, and antenna and coll:'.mation bwer  foundetlons. 
The f a c i l i t y  vj.11 be  designed and constructed t o  conform t o  arch! t ec tu ra i  p:.ac'Xce o" t he  ?~ocs l e .  
tn this pro,ject are f-mss f ~ r  t h e  zccpi.sl?<.on o r  approx-:nat.e':; ;:c) e c r e s  01 land. 

The Unlfied 

I n  suppar t 0-7 these  s t ruc tu res  w i l l  be  s l  t e  

Included 

- 
F- (REV. JUL U) PREVIOUS EDlf lONf ARE OBSOLETB. 



NATIONAL AERONAUTICS AND SPACE AWINBWRATION 

JUSTIFICATION DATA 

PROJECT JUSTIFICATION: 

BUDGET E S T I M A T I S  

FY 1966 

The Manned Space F l ight  Network f l i g h t  program i s  advancing i n t o  the  Apollo phase with i t s  series of progres- 
s i v e l y  more complex z r b i t a l ,  c is lunar  and lunar  spzce f l i gh t s .  The tracking, command, da t a  a c q u i s i t i o n  and 
comunications operations have increased i n  complexity and requires  addi t ional  and more : ompl ex ground support  
f a c i l i t i e s .  Continuous coverags is  imperative durirlg the  launch and i n s e r t i o n  phases i n t 3  o r b i t  ( regardless  
of mission durat ion)  and the  o r b i t a l  checkout p r io r  t o  the  in j ec t ion  phase of an Apollo TLssion. In  order  t o  
provide ground support t o  the  '.pollo Mis:,ions a t  t b e  t i m e  cf S-IVR cutoff for o r b i t a l  an? l u r a r  mis s iom,  i n  
the  launch azimuths or' 90 t o  193 degrees, t h i s  s t a t i o n  a t  Antigua, V . I .  i s  considered mandatory. This p ro jec t  

air-to-ground voice communications required by Apollo missions. During t h e  o r b i t a l  phase the  Antigua S t a t i o n  
w i l l  provide the  extension of coverage t o  t h e  Continental United S ta t e s  s t a t i o n s  on o r b i t s  passing over t h e  
s i t e .  It i s  proposed t o  i n s t a l l  a Unified S-Band System, (a prime r e q u i s i t e  f o r  t he  Apollo Program) which i s  
the  only System i n  the  network capable of providing tracking d a t a  and communications with spacecraEt during 
lunar  missions, a t  t h i s  f a c i l i t y .  The proposed f a c i l i t y ,  located i n  t h i s  geographic loca t ion  vi11 se rve  as 
one l i n k  i n  a worldicicle Unified S-Band NctworX and T r i l l  provide ii..\SA with the  capab i l i t y  t o  :ti:,'! the r equ i r e -  
ments of the  Manned Space P l igh t  F'rogran. 

w 
N w i l l  provide the  f a c i l i t i e s  f o r  t he  insLal la t ion of tracking, telemetry recept ion ,  updata transmission and 

* 

MA- OF INSTALLATIOW APPROPRIATION 

Goddard Space F l igh t  Center Construction of F a c i l i t i e s  
PROGRAM OR PROJECT 

Apollo Network Ground S ta t ion  
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NATIONAL AERONAUTICS A N D  SPACE AWIWISVRATION 

j JUSTIFICATION DATA 
I 

PROGRAY OR PROJECT NAME O f  U 6 T A L U T ( O ( I  I APPROPRIATION 

BUDGET ESTIYATES 

FY 19 66 

P3OGiWI OFFICE FOR THE PROJECT: Office of Tracking and Data A c q u i s i t i o n  

AUTHOKIZATIOY L I i E  ITZIT : Ja r  ious Locations 

LOCATION OF i’X)J%CT: Antigua , !I. I. 

COGKIZAXT NASA INSTALLATION: Goddard Space F l igh t  Center 

TYPE OF CONSTRUCTION PRLTECT: hew 

FUNDING: 

r 
N 

m 
--- FY 1964 and Frior Years $ 

FY 1965 (Estimate) m0,OOo ’ 
FY 1966 (Estimate) 3,090,000 

Total Funding through FY 1966 $3,30u, 000 
- 

M w  (REV. JUL 64) PREVIOUS EDITlONS A R E  OBSOLETE. 



NATIONAL AEROWAUTICS AND SPACE ADMINISTRATION 

JUSTIFICATION DATA 

Unit of 
Me as Lire iiuant i t y  

BUDGET ESTIMATES 

FY 1 9 6 6  

Land Acquisi t ion 

Cons t r u c  t ion  

Three (3)  Personnel Buildings 
+ (Off icer  Type Quarters) 

4 -I (Uuonset Type Building) 
I One (1) Personnel Building N 

Modif icat ions t o  Exis t ing 

Dry and Cold Storage Addition (Ness H a l l )  
Laundry Building Addition 
Power Building Addition 

Including Diesel Generator 
Diese L Storage Tank (150,000 g a l  Lon) 

inc luding  sitework, fencing, piping 
:.later Storage Tanks, Pumping S ta t ions  

and Associated Piping 
San i t a ry  and Storm Sewers 
General Storage Building 
Vehicle Maintenance Building Modifications 

Recreat ion F a c i l i t i e s  Addition 

Mess F a c i l i t y  

I-- nic;ptancnry ------ --- A r l r l i t i n n  

--- 

LS 

LS 

LS 
LS 
LS 

LS 

LS 

LS 
LS 
LS 
Ls 
LS 
Ls 

Unit 
cos c - 
--- 

$533,300 

200,000 

100,000 
20c ,coo 

240,000 

100, 000 

5C,OL0 
L20,Ooo 
59,000 
5 0  ,non 

f 5 0 , O O O  

170,000 

60,CCO 

T o t a l  
C o s t  

--- 
$3,090,000 

1,600, OC0 

2 CG , 0 0 0 

170,000 
100,000 
200,000 

240,009 

100,030 

60,000 
50,COO 
120 # 008 
5C,000 
50 .0OO 

150 ,OOO 



NATIONAL AERONAUTICS AND SPACE AWINISVRATION 

JUST1 FlCATlON DATA 

0UDCET ESTIYATES 

FY 1966 

Community Support 

PROJECT COST LSTIPiATE: (Continued) 
Unit of 
PIeas ur  e 

Equipment 

Design 

For Construction 

Fa l lou t  She l t e r  

LS 

--- 

q u a n t i t y  

--- 

Tota l  
c o s t  

-0 - 
-0- 

- - -  

$3,090,000 

PROJECT DESCRIPTION: 

This p ro jec t  proposes the  cons t ru=t ion  of f a c i l i t i e s  to house the  personnel of t he  Apollo Network Ground S t a t i o n  
Unified S-Band F a c i l i t y  which i s  t o  be located ne'ar t he  United S t a t e s  A i r  Force a u x i l i a r y  a i r  s t a t i o n  (Coolidge 
Ai r f i e ld )  on the  I s l and  of Antigua, i?. I .  The cons t ruc t ion  cons i s t s  of the  following: Three ( 3 )  of f i ce r - type  
Barracks Buildings,  one (1) Quonset Hut Building, each having the  capaci ty  of housing twenty-eight personnel ;  a 
General Storage Building;  add i t iona l  Mess f a c i l i t i e s  including a dry and cold s torage  a r e a ;  a d d i t i o n a l  laundry 
f a c i l i t i e s ;  a Power Building addi t ion  including a 500 KW d i e s e i  generator  and a d i e s e l  o i l  s to rage  tank,  s i t e -  
work, fencing and piping;  [dater Storage tanks with pumping s t a t i o n s  and associated p ip ing;  San i t a ry  and Storm 
sewers ; Vehicle Maintenance Building Plodifications ; Dispensary add i t ion ;  and add i t iona l  r ec rea t iona l  f a c i l i t i e s .  
The proposed f a c i l i t i e s  are planned t o  be constructed within property boundaries present ly  leased t o  the  United 
S t a t e s  A i r  Force. The f a c i l i t y  w i l l  be designed and constructed i n  accordance with the  a r c h i t e c t u r a l  p r a c t i c e s  
of the  loca le .  

Mu* .  (REV. JUL 64) PREVIOUS ED1T-S ARE OBSOLETE. 



WJDGET ESTIMATES 
N A T I O U A L  AERONAUTICS A N 0  SPACE AWINISVRATION 

I APPROPRIATION N A Y  OF IWSTALLAT- 

JUSTIFICATION DATA I F Y  1966  

PROGRAY OR PROJECT 

Goddard Space F l igh t  Center C oris t ruc t i on o € ?ac i 1 i II i cs L Cormunity 5 u p p o r  r ____ - 

PROJECT JUSTIFICRTIOK : - 

The I s l and  of Antigua, i d .  I . ,  located i n  a desired geographical a r ea  f o r  Lhe conscruction of a f a c i l i t y  f o r  t h e  
i n s t a l l a t i o n  of a Unified S-Band System t o  f u l f i l l  the requirements of ~ h e  KASti world-wide Unified S-Hand Network, 
i s  remote from any large land a r e a  embracing a major population center  and does not i i s e l f  contain a major popu- 
l a t i o n  center  where housing and s u p p c r t  f a c i i i z i e s  would Le  ava i l ab ie .  Therefore i t  i s  necessary t h a t  the  pro- 
posed buildings be constructed on the Island of Antigua, .:J. I .  t o  ensure thaL adequate f a c i i i c i e s  are  ava i l ab le  
K O  house personnel. The e x i s t i n g  f a c i l i t i e s  located on the leased UniCed bLzates A i r  F o r c e  Coolidge Airbase are 
completely inadequate t o  support  add i t iona l  personnel. 
a n  estimated 66-70 permanent and 15-20 temporary duty personnel who a r e  required f o r  t h e  operation of t h i s  Planned 
Space F l i g h t  S t a t i o n  during the  normal t racking and da ta  operations and during the  pre-iaunch, i n i t i a l ,  and post-  
launch s t ages  of any par t icu lar  mission which is t o  b e  flown requir ing the Unifsed S-Eand System of this s t a t i o n .  

I t  i s  expected tha t  t h e  proposed f a c i l i t i e s  wiii support  

v us 

(I& (R€V. JUL U) CREVIOUS EDITtOWS ARE OBSOLETE. 



W
 

>
 

I- o 
W

 

a
 

U
 

W
 

a. -
 

a
 -3 

L
 

2
 
a
 

12-80 



I
 

c
 

D
 

12-81 



NATIONAL AERONAWTlCS AND SPACE ADMINISTRATION 

JUSTff KATlON DATA 

PROGIWI 3FI"IC: TO3 THLE IIET~-LI,PLTION : 

P R O W 1  O F Y I C 3  F0A THY LROJECT: 

AUTHORIZATIOTJ LINE ITIGl: Various hcat! ons 

LOCXTIOB OF F R O J T T :  Ascension Island 

0 YI '5 ce  o Space Science and PLppl< cei ' ons 

Off 'ce  of Track5ng aid DaLa Acq7:sicion 

BUDGET ESTIMATES 

F Y  19 T L  

COGKIZANT NASA DJST%.LIATION : 

TYPE OF COKSTRUCTION PROJECT: 

FUNDING: 

FY 1964 and Prior Years 

(um OF IYITALLATIOII 

Goddard Space FJ-i $it 7enLel' 

PY 1965 (Estimate) 

APPRDPRJATION PROGRAM OR PROJECT 

Construc 6. on o Facil; 7-1 es  ':o m m "  , : Iluppori, 

FY 1966 (Estimate) 

Total  Funding through FY 1965 

Goddard Space F l igh t  Center  

New 

--- 3. <> --- 
--- 1,938, O W  

1,300,000 

- '  33,238,000 



NATIONAL AERONAMleS AND SPACE ADMINISTRATION 

JUSTff CATION DATA 

BUDGET ESTlMATES 

FY 19 65 
A P P R W R  I A T  IO N N A Y  OF 8WTALUTIOII 

Coxjt-ruction or  F ~ c :  3 Ytles 
PROGRAM OR PROJECT 

z0l;nrUni uJ- .,UF?Gi- 

--- --- Land Acquisitlon 

$1,300,000 Construct ion 

$600,000 Gm, 000 
One (1) Personnel Building 

I (Officer Type Quarters) Ls 

(Quonset Type Building ) Ls 

Mess Facility Ls 

Including Diesel Generator Ls 

a d  Associated Piping Is 
Dispensary Addition Ls 

Q, 
u Two (2) Personnel Buildings 

Expansion Existing 

Parer Building Addition . 

Water Storage Tanlrs, Pumping Stations 

--- Equipment 

200,000 200,000 

15% 

240,000 

150,000 

240,000 

60,000 
50,000 

Go, ooo 
50,om 

--- --e 

Design 

--- 

--e 

-e- For Construction 

--e 

:: i, 300,000 

m w  (REV. JUL Ul PRINWUS LDITTK1NS ARE OBSCLETE. 



NATIONAL AERONAWICS AND SPACE ADIllNlSTRATlON 

JUSTIFKATION DATA 

BUDGET ESTIMATES 

FY 19 66 

PROJECT DESCRIPTION : 

N A Y  OF INSTALLAT= A PPRWR IAT ION 

Goddard Space F l igh t  Center Construction of Faci!.ities 

This pro jec t  proposes t h e  construction of f ac i l i . t i e s  t o  house t h e  personnel 0 -  t h e  in tegra ted  Apollo Network and 
Deep Space Network F a c i l i t y  which i s  t o  be  located near Clie United S ta t e s  A i r  Force c. r stat:x ( Y ' d e m L e  A i r X e l d )  
on Ascension Island. The cons tmct ton  cons is t s  07 tile Tollowing: 
Quonset Hut Building f o r  indigenous housing; addi t iona l  Mess f a c i l i t i e s :  a Parer Building addi t ion  including a 
500 KW d i e s e l  generator;  Water Storage tanks with pumping s t a t i o n s  and associated piping; and a Dispensary addi t ion .  
The f a c i l i t y  w i l l  be designed and constructed i n  accordance with t h e  a r c h i t e c t u r a l  p rac t i ces  of t h e  loca l e .  

one (1) off icer - type  Barracks BuildLng, two (2)  

PROGRAM OR PROJECT 

Comuni ty Support 

PROJECT JUSTIFICATION: 

The Ascension Is land,  loca ted  i n  a des i red  geographical a r e a  f o r  t he  construct ion of a f a c i l i t y  f o r  t h e  i n s t a l l -  
a t i o n  of a Unified S-Band System t o  f u l f i l l  t h e  requirements of t h e  NASA world-wide Unified S-Band Network, 

w 
I 
N 

0) is  
remote from any l a rge  land  area embracing a major population center  and does not  itself contain a major popu- 
l a t i o n  center  where housing and support f a c i l i t i e s  would b e  available. 
posed buildings be  constructed on t h e  Ascension Island t o  ensure t h a t  adequate f a c i l i t i e s  are ava i l ab le  t o  house 
personnel. 
suppcrt  addi t iona l  personnel. 
and 15-20 temporary duty personnel who a r e  required f o r  t h e  operat ion of t h e  Manned Space F l i g h t  and Deep Space 
e q u i m n t  during t h e  normal t racking and data operat ions and during the  pre-launch, i n i t i a l ,  and post-launch 
stages of any p a r t i c u l a r  mission which is t o  be  flown requi r ing  the  in tegra ted  Unified S-Band System at t h i s  
s t a t ion .  

Therefore it i s  necessary t h a t  t h e  pro- 

The e x i s t i n g  f a c i l i t i e s  located on t h e  United S t a t e s  A i r  Force Base are completely inadequate t o  
It i s  expected t h a t  t h e  proposed f a c i l i t i e s  w i l l  support an estimated 95 permanent 
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CONSTRUCTION OF FACILITIES 

NEAREST CITY 

FISCAL YEAR 19 66 BUDGET ESTIMATES 

F Y  1964 FY 1965 

See jus t i f i ca t ion .  

PROJECT 
SPONSOR 

w w 
I 

4 w  
PROJECT LINE ITEM 

F a c i l i t y  Planning and Design --- 

1 NASA PERSONNEL (End of Year) I I 
1 ~ 

CONTRACTOR h OTHER PERSONNEL 

TOTAL ALL PERSONNEL Not Abplicable 1 

I I T E M  i ACRES I COST ( T h o u s . )  

(Estimated) -+ 
I 10vOOO 

10,572 

(Thousands  of 

FY is66 
(Estimated) 

10,000 

o l l a r s )  

FUTURE YEARS 
(Estimated 

Not 
Applicable 

TOTAL FOR PROJECTS IN FY 1966 ESTIMATE 

T O T A L  
A L L  YEARS 
(Estimated) 

Not 
Applicable 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FACILITY PLANNING AND DESIGN 

PROGRAM OFFICE: 

AUTHORIZATION LINE ITEM: Facility Planning and Design 

Office of the Associate Administrator (NASA General) 

FUNDING : 

FY 1964 $10 ,57 1 ,600 

FY 1965 Estimate 10,000,000 

FY 1966 Estimate 10,000,000 

DESCRIPTION : 

The funds requested under this item are required for advanced facility 
planning and design on projects for which construction funds may be requested 
in subsequent budgets. 

JUSTIFICATION : 

Long-range plans in several program areas must anticipate the need for 
the construction of facilities beyond the budget year for which estimates are 
being submitted. 
accuracy of construction cost estimates is possible with the availability of a 
facility planning and design fund which can be used to initiate the design of 
high-priority facilities prior to the enactment of project authorization and 
the appropriation of funds. 

A considerable saving in time and an increase in the 

With these funds, NASA will continue as an on-going and continuing 
activity the general activity of facility planning and design of future 
construction projects which have not as yet been authorized or for which 
appropriations have not been made. NASA will also continue to make special 
project studies, feasibility studies, and other studies necessary to develop 
and improve overall criteria and standard5for the design and construction 
of facilities. 

13-2 
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Fiscal Year --- 
FY 1964 Cof Program Year 

FPSS FUND US- BY FISCAL YEAR 
(ESTIMATED) 

Total Program llcvel 
i n  Millions1 CS in bfillioiie) 

PER FY 1966 CoF Program (1) 
Design Completion FY 1965 Program (1) 

2.051 
8.521 

10.572 

FY 1965 CoF Program Year 

PER FY 1966 CoF Program (1) .947 

Design Completion FY 1966 Program 
PER FY 1967 CoF Program 2.403 

6.650 - 
10.000 

FY 1966 CoE' Program 

PER FY 15168 CoF Program 2.250 
4.500 

6.750 
3.250 

Design Completion PY 1967 Program 

Special Studies (Eg. ETS 2 + 3) - 
- 

200 a. 000 
2 52 (. 000 

200 000 
L50.000 
132.883 

150.000 
100.000 

10.000 

(1) Actual 

13-3 


	AI n
	co
	I0
	dN
	Lnco

	--
	--
	Untitled



