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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1964 ESTIMATES

SUMMARY OF NEW OBLIGATIONAL AUTHORITY

Fiscal Year Fiscal Year Fiscal Year
1962 1963 1964

SALARIES AND EXPENSES..... $(206,750,000) - -
RESEARCH AND DEVELOPMENT.. (1,302,500,000) - -

RESEARCH, DEVELOPMENT,

AND OPERATICN........... 1,509,250,000 $2,897,878,000  $4,912,000,000
CONSTRUCTION OF FACILITIES __ 316,000,000 776,237,000 800,000,000
TOTAL APPROFRIATIONS.... $1,825, 250,0008/ 674 00  $5,712,000,000

a/Includes Supplemental Appropriation as follows:
$82,500,000 Research, Development, and Operation
$71,000,000 Construction of Facilities

SUM 1
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1964 ESTIMATES

APPROPRIATION SUMMARY

Regearch
.......... ,

Salaries and Research and Development, Construction
Expenses Development and Operation of Facilities Total
FISCAL YEAR 1962
Independent Offices
Appropriation Act,
1962 (75 stat. 355). ($206,750,000) ($1,220,000,000) $1,426,750,000 $245,000,000 $1,671,750,000
Supplemental Appropri-
ation Act, 1962 (75
Stat, 742).....00.... (a/+9,340,000) (a/ -9,340,000) - - -
Second Supplemental
Appropriation Act,
1962 (76 Stat. 212). ( -) ( 82,500,000) 82,500,000 71,000,000 153,500,000
Total appropri-
ations.......... ($216,090,000) ($1,293,160,000) $1,509,250,000 $316,000,000 $1,825,250,000
NASA Appropriation
Transfers (75 Stat,
355)ceeccensenseanseas ( =2,000,000) ( -7,752,000) -9,752,000 +9,752,000 -
Transfer to General
Services Adminis-
tration (75 Stat.
353)..... P ( -319,845) ( -) -319,845 - -319,845
Appropriation
{adjusted)...... £82123,770 155 481,285 408 000) $1,490 178 155 4375 752 000 41 824 930 155
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FISCAL YEAR 1963

Independent Offices
Appropriation Act,
1963 (76 Stat,
730=-1)citiinanenanns

NASA Appropriation
Transfers (76 Stat.
73C-1) i iiinnnnes

Transfer to General
Services Adminis-
tration (76 Stat,
728) i iiiiiiaienanns

Appropriation
(adjusted)......

FISCAL YEAR 1964
Appropriation request

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1964 ESTIMATES

APPROPRIATION SUMMARY

Research,
Salaries and Research and Development, Construction
Expenses Development and Operation of Facilities Total
- - $2,897,878,000 $776,237,000 $3,674,115,000
- - +38,812,000 -38,812,000 -
- - -801,615 - -801,615

- - §2|2§2|8§§|§§2 $737,425,000

$4,912,000,000 §800!000!000

a/Transfer not to exceed $10 million from "Research and development' to "Salaries

exnencea’ authorizod under th

- - A .
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$3,673,313,385
12,000,000

and



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1964 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES PROGRAM

BY BUDGET ACTIVITY

Fiscal Year
Bucdlget Activity 1962

Fiscal Year

Fiscal Year

Manned Space Flight,.......... $245,418,700
Space ApplicationS..eeeeeecces -

Unmanned Investigations in
Space.ll......'.....0'..".. 39’828,800

Space Research and Technology. 37,814,500
Aircraft Technology....oeessse 110,000
Supporting OperationS....eece. 35,018,000

Reserved for Allocation Under
Reprogramming Authority..... -

Total Plan.............‘.. $358,190,000

1963 1964

$535,090,600  $564,538,000
- 4,103,000

55,817,450 25,509,000
95,436,000 74,979,000
6,697,000 3,271,000
36,287,750 127,600,000
8,096,200 -
$737,425,000  $800,000,000

SUM 4



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1964 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES PROGRAM BY LOCATION

Fiscal Year

Fiscal Year

Fiscal Year

Location 1962 1963 1.964

Ames Research Center.....eeeeeeeses $6,564,000 $14,200,000 $13.076,000
Flight Research Center...eeeesssecs 110,000 1,697,000 4,081,000
Goddard Space Flight Center....u... 12,170,000 17,556,250 20,932,000
Jet Propulsion Laboratory........e.. 4,063,800 10,003,200 7,000,000
Langley Research Center..veeeveoess 6,942,500 8,861,000 9,768,000
Launch Operations Center..eeeeeecee 116,291,400 326,974,400 312,855,000
Lewis Research Center...ceeeceecess 1,835,000 43,485,000 25,835,000
Manned Spacecraft Center......eeeee 66,688,600 45,282,700 37,736,000
Marshall Space Flight Center....... 30,318,000 43,559,500 38,496,000
Michoud Plant,.,.cceecevevccovacens 10,723,000 18,294,000 10,003,000
Mississippl Test Facility.oieseeose 18,990,000 73,200,000 111,690,000
Nuclear Rocket Development Station, 22,930,000 17,470,000 20,490,000
Pacific Launch Opefations Office... 975,000 - -
Various Locationsl/................ 47,874,000 99,721,000 176,078,000
Wallops StatioN...eeesecoesegnccccs 11,714,000 4,160,750 2,000,000
Facility Planning and Designz seene 700 4,864,000 10,000,000
Reserved For Allocation Under

Reprogramming Authority.......... - 8,096,200 -

Total Plan.

s e0e0 0G0 COOINGSEOSOGETSE

$358,190,000 $737,425,000 $800,000,000

1/Excludes amounts appropriated for facilities at Various Locations ir fiscal
years 1962 and 1963 which are now identified as part of specific NASA
installations.

2/Amounts appropriated in fiscal years 1962 and 1963 are reflected by location
on the basis of current allocations.

RECONCILIATION OF FINANCING TO PLAN

"Construction of facilities"

appropriation,.cecieececescseces. $316,000,000 $776,237,000 $800,000,000
Transferred from:
"Salaries and expenses".......... 2,000,000 - -
""Research, development, and
operation' . ..iceierecncincnans 7,752,000 - -
Transferred to 'Research,
development, and operation'...... - =-38,812,000 -
Appropriation (adjusted)....... 325,752,000 737,425,000 800,000,000
Unobligated balance brought forward
available to finance new budget
0 - 1 1,490,000 - -
Unobligated balance transferred from:
'"Research, development, and
operation'....icieieeccccceanes 30,948,000

sSUM 5
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Total Financing...veeseeceees



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1964 ESTIMATES

CONSTRUCTION OF FACILITIES - 1964 PROGRAM

AMES RESEARCH CENTER

Page No.
Location plan....ceecceee cecsesesesscsessroe CF 1-1
Administrative management building....e.cc.. $ 1,375,000 CF 1-2
Life sciences research laboratory......... .o 4,880,000 CF 1=5
Model construction building..ccceeccecacecen 347,000 CF 1-12
Satellite attitude control systems test
facilityeeeesesoacacvecoooscnssvonasoosans 1,230,000 CF 1-15
Space environment research facility......... 3, 600,000 CF 1-20
Structural dynamics laboratorye.ccecececccces 1,644,000 CF 1=-25

Total.eeeccasoserescaccocscsnsssoncs $13,076,000

CF 1
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AMES RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

LOCATION PLAN

FACTLITIES AUTHORIZED OR UNDER CONSTRUCTION
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BIOSCIENCE LABORATORY

MACH NUMBER 5) HELIUM TUMNEL

RADIATIVE HEAT SYSTEM FOR MASS TRANSFER FACILITY
SPACE FLIGHT SUIDANCE RESEARCH FACILITY

ALL AXES MOTIJON GENERATOFR

HYPERVELOCITY FREE FLIGHT FACILITY

PROPOSED 1964 PROJECTS
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‘ EXISTING FACILITIES
FACILI’I;IES AUTHORIZED AND UNDER CONSTRUCTION

XY rroroseD 1964 PROJECTS

LIFE SCIENCES RESEARCH LABORATORY

SPACE ENVIRONYENT RESEARCH FACILITY

SATELLITE ATT(TUDE CONTRCL SYSTEMS TEST FACILITY
STRUCTURAL DYVAMICS LABORATORY

ADMINISTRATIV:I MANAGEMENT BUILDING

MODEL CONSTRUCTION BUILDING

D

LEGEND

N-200
N-201
N-202
N-203
N-204
N-205
N-206
N-206A
N-207
N-208
N-209
N-210
N-211
N-212
N-213
N-214
N-215
N-216
N-217
N-218
N-219
N-220
N-221
N-222
N-223
N-224
N-225
N-226
N-227
N-227A
N-227B
N-227C
N-227D
N-228
N-229
N-229A

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

ADMINIE TRATION BUILDING

AULCITORIUM AND CAFEERIA BUILDING

ADMINIS TRATION BUILDING ANNEX

ENGINEERING SERVICES BUILDING

HEA” THANSFER WIND [UNNELS

10- BY 14-INCH SUPERSCNIC WIND TUNNEL

12-FOOT PRESSURE WIND TUNNEL

12-FOOT PRESSURE WIND TUNNEL, AUXILIARIES BUILDING

FLUID MECHANICS LABCRATORY

SUPERSONIC FREE-FLIGHT WIND TUNNEL

PRESSURIZED BALLISTIC RANGE

SPACE FLIGHT SIMULAT ON LABORATORY

AIRPLAN< HANGAR AND SHOP

STRUCTURAL FABRICATION SHOP

INSTRUM :NT RESEARCH LABORATORY

MODEL VINISHING SHOP

7- BY 10 FOOT WIND TUSNNEL NO. 1

7- BY 10.FOOT WIND TUNNEL NO. 2

1- BY 3- /2-FOOT HIGH SPEED WIND TUNNEL

14-FOOT TRANSONIC WIND TUNNEL

ELECTRICAL SERVICES EUILDING

TECHNICAL SERVICES BUILDING

40- 3Y B0U-FOOT WIND TUNNEL

2- BY 2-.°00T TRANSONIC WIND TUNNEL

HYPERVELOCITY BALLIS IC RANGE

ATMOSPHERE ENTRY SIMULATOR

SUBSTATION

6- BY 6-00T SUPERSONIC WIND TUNNEL

UNITARY PLAN WIND TUNNELS BUILDING

11-FOOT THANSONIC WIND TUNNEL

9- BY 7-1'00T SUPERSONIC WIND TUNNEL

8- BY 7-1'00T SUPERSONIC WIND TUNNEL

UNITARY PLAN WIND TUNNELS, AUXILIARIES BUILDING

HYPERVELOCITY AIR FLOW LABORATORY

3.5-FOOT HYPERSONIC WIND TUNNEL

3.5-FOOT HYPERSONIC WIND TUNNEL,
AUXILIARIES BUILDING X

HYPERVE LOCITY RESEARCH LABORATORY

HYPERSONIC HELIUM TUNNEL

PILOT MODEL OF HYPERVELOCITY FREE FLIGHT FACILITY

DATA REDUCTION BUILDING

MASS TRANSFER COOLING AND AERODYNAMICS FACILITY

CAFETERIA

BIOSCIENCE LABORATORY




AMES RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

ADMINISTRATIVE MANAGEMENT BUILDING

DESCRIFTION:

This project proposes construction of an administrative management
office facility consisting of one two-story center section approximately 170
feet long by 100 feet wide and two single-story wing sections each approxi-
mately 100 feet long by 40 feet wide to be located on the northeast side of
Bush Circle as shown on the drawing on the following page. The building will
provide approximately 65,000 square feet of space. It will be designed to
provide adegquate space for essentially all administrative support personnel,
except fiscal personnel, who will remain in the present administration build-
ing annex and certain property and supply personnel who will remain in the
enclosed area under the 40- by 80-foot wind tunnel.

The proposed structure will be constructed of reinforced concrete with
an exterior architectural treatment compatible with existing buildings on
Bush Circle. Standard heating and air-conditioning equipment will be includ-
ed. A partial basement is proposed for necessary utilities and records stor-
age. New centralized telephone equipment will be included, with a four-posi-
tion switchboard. The building will be designed to provide working space for
approximately 325 persons.

JUSTIFICATION:

An overall increase of approximately 17 per cent in the Ames complement
for fiscal year 1962 plus approximately 23 per cent for the fiscal year 1963,
without a corresponding increase in office space for the administrative staff,
have created inefficient and uneconomic operating conditions. Relief in part
from the crowded conditions has been obtained by leasing space, and using, on
an emergency basis, technical area space which should be returned tc research
activity use. These undesirable solutions have been adopted reluctantly and
are proposed .o be discontinued upon completion of this project. Meanwhile,
planned increases in complement of about 15 per cent for the fiscal year 1964
will continue to put pressure on available office space, and cause further
deterioration in efficient operating conditions unless the proposed new build-
ing is provided.

The administrative management facility will provide housing within one
building for support personnel in administration services, personnel, manage-
ment analysis, legal counsel, patent law, procurement contract negoi.iations,
price analysis, and procurement review. The space thus made available in the
existing administration building will be utilized for additional technical
staff in such areas as program development and management, reliability and
quality assurance and applications. In addition, the vacated space will house
the new office of the Assistant Director for Life Sciences near the Center

CF 1-2
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AMES RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

ADMINISTRATIVE MANAGEMENT BUILDING

PHOTO OF DATA REDUCTION BUILDING
f PROPOSED ADMINISTRATIVE MANAGEMENT
BUILDING TO BE SIMILAR IN APPEARANCE
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BUSHNELL ROAD
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GENERAL ARRANGEMENT



Director and other assistant directors for better program planning and pro-

gram coordiration.

The space vacated in the existing administration annex

will house expanded fiscal activities and the expanded technical library.

COST ESTIMATE:

A.

B,

D.

IAAND A(:()U]‘:SITION.IOll.Qll....!..0.......0..l......l......'0

SITE DEVELOPMENT AND UTILXYTY INSTALLATIONS....cceosccaccscce

Site Improvement..ceeceeessssesosccoccoccscs $13,000
Roads, walks, and parking areas...ccceeeseces 68,000
Utility connection8...ceecececcccasoosssanns 8,000
Electrical distribution.....cceeeececccccsss 32,000

FACILITY CONSTRUCTION AND MODIFICATIONS.....cec00ccc0c0ecvess

Office area (47,100 square feet at $19.50

per square fOOt).....ooseceesassnacssnccss 918,000
Basement area (17,600 square feet at $15.00
per square foot)...ccecoecsccsvcrocsccsace 264,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....cccee.e.
DESIGN AND ENGINEERING SERVICES...c.ceasecscecosccasceacanes

Total estimated cost....ceeevrcsce

$121,000

1,182,000

72,000

PRERSALA S a4

$1,375,000

CF 1-¢4



AMES RESEARCH CENTER

FISCAL YEAR 1964 ESTIMATES

LIFE SCIENCES RESEARCH LABORATORY

DESCRIPTION:

The construction of a life sciences research laboratory is proposed
to provide facilities to conduct research and development in the fields of
biotechnology, biomedical research and support, and exobiology. Laboratory
space, offices, and requisite support functions and systems are included
in the request to permit research in these fields and the required systemic,
subsystemic, and cellular subdivisions thereof.

As shown on the sketch on the following page, the laboratory will
consist of three major elements to house the life sciences research divi-
sions and the supporting facilities peculiar to their needs. Each of these
three elements will be two stories high with a full basement. The two smaller
units will provide about 21,000 square feet of floor space each. The third
unit will add approximately 64,000 square feet of additional floor space
including about 6,000 square feet of office space and other areas common
to all divisions. The total floor area provided will be 106,000 square
feet,

The site has been chosen to provide maximum integration with existing
and associszted instrumentation research, aerospace flight motion simulator
research, and guidance and control research groups at the Ames Center.

Pending construction of this facility, the life sciences staff is being
housed in temporary laboratories, in rented buildings, and in space needed
by other activities. The temporary laboratories are being equipped as
necessary to conduct the approved program., This equipment will be moved
from these temporary locations to the proposed facility. Accordingly, the
cost estimate does not request funding for portable equipment.

JUSTIFICATION:

Man's ability to survive and function in space travel will depend upon
learning and surmounting the hazards of lengthy journeys in a foreign and
hostile environment within confined quarters possessing severely limited
facilities. To assess these hazards and man's capabilities, 1t 15 essential
that basic research be pursued in at least three major areas of life sciencés -
biotechnology. Biomedical research and Support, and exobiology.

The major competence within the NASA for research and development
pertaining to life sciences is being systematically developed at the Ames
Research Center., Scientific personnel are being obtained for the Center and
extensive programs pertaining to life sciences problems have been jinitiated.

Research will be conducted by three divisions, with associated special ser-
vices. A discussion of the three major areas follows:

CF 1-5



AMES RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

LIFE SCIENCES RESEARCH LABORATORY
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Biotachnology research: This area of research is concerned
with all aspects of the relationship between manned space
flight and in the support of man during lunar and planetary
exploration, as well as for the manning of permanent lunar and
planetary bases.

The extension of time spent in space away from terrestrial
environments to more than 30 days requires new concepts for
man-nachine integration, vehicle control and display systems,
life support, and radiation protection. Studies for the pro-
vision of metabolic requirements and waste disposal must parallel
this work, as must the development of equipment and instru-
mentation for optimum physiological and performance data
monitoring systems. This monitoring must be selective and of
such a processing nature as to permit read-out and decision-
making for land-based observers and the astronauts alike.

There is a requirement to develop specialized monitoring
systems that are effective foxr animal land-based experiments
as well as for required animal flight projects, New and
fﬁﬁ?bved physical sensors are required to improve both
physiological and physical sensing device systems.

New methods must provide the capabi

and exQL9LL_§2asg_h¥_I1uLJ1sa_Qﬁ_zemnte_coa;;el—efmvehte4e»4unl
sampllng devices, This must necessarily include the creation
and use of newer methods to provide information in a form
readily accessible to the human brain and the improvement of
effectiveness of both directly controlled and remotely controlled
vehicle systems.

Re11ab1e sources of habitable-atmospheres must be devised to

sustain man for periods of a year and longer where no sensible
atmosphere exists, Closed ecological support systems that
re-use all waste materials to reconstitute the habitable at-
mosphere and supply food and water to the astronaut must be
devised. Improved positional and restraint systems and new
techniques for astronaut performance in free space must parsllel
development of individual portable life support systems and
personal space transport devices. Survival and rescue equip-
ment and techniques are necessary to assure astronaut recovery
from space emergencies and disasters.

esearch in the basic physiologic functions of man associated
with the dev new i
both intra- and extra-vehicular use will be given a high
priority. Newer methods for the development of a biological
poOWeY “source using human waste materials are being pursued, and
tapping the body of its bioelectrical potential to power micro-

miniaturized monitoring circuitry is proving feasible to researchers
at the Center,

CF 1-7



In order to fully study environmental effects on the physio-
logical, psychological, and performance capabilities of man
and experimental animals in land-based laboratories, limited
simulation facilities unique to biotechnical requirements
must be devised and utilized.

Biomedical research and support: Experiments are being under-
taken to obtain information concerning the effects of outer

space and planetary environments on living systems and processes.
Bagi¢ Tuman research is directed toward gathering iniormation
abou: metabolic, physiologic, and psychologic processes of man
and animals as related to space flights, As manned space flights
extend beyond 30 days into months and years, there is need for
fundamental information of basic medical and behavioral problems.

Physical measurements of the radiation in space have defined
the requirements for more precise evaluation of the effects of
long-term, relatively low dosages of ionizing radiation and
the finding Of means for protection therefrom in addition to
conventional shielding techniques. Altered metabolic reactions
achieved through temporary lowering of body temperatures or
pharmacologic means hold promise of affording varying degrees
of rrotection from radiation or effects which may result from
exposure to other sources of energy in the electromagnetic
spectrum as occur in space flight,

Radiation hazards in pro jected manned space flight missions

to the moon and planets make radiology a primary area of
effort, 1In addition to the ambient radiation in space, the
proposed use of nuclear energy for auxiliary power and for
propulsion lend more emphasis to this field. Metabolic
requirements of animals and men in terms of energy exchange,
hea: transfer, and nutrition under the limitatioms imposed

by confinement in an artificial space capsule environment pose
problems of a fundamental nature which require further study.

Acceleration forces and weightlessness produce a redistri-
bution of blood flowto—the—heart;—ltungs, brain, and kidneys.

The chronic effects of theseAgh;gLsgl_ﬁssggggg_gp vital organs
ani adaptation thereto, as well as the long-term cardiovascular
effects of restricted mobility are subjects for detailed
sc1enflfic considerafion as they relate to space exploration.,
Long-term living in an artificial atmosphere which can be -
expected to deviate from optimal conditions on occasion necassi-
tates further study of the process of diffusion of gases in-
cluding toxic substances from the lungs to blood and from blood
to body tissues as well as further consideration of the chemical
alterations incident to pulmonary ventilation.

Mcre detailed knowledge of nexyous system sensors; visual and

aLdltory perception; the physiologic substrata of orientatlon

CF 1-8



thought, and emotion; the neural control of respiration, cardio-
vascular function, temperatuge, and metabolism: and the neuro--
physiological aspects of environmental_adaption and fatigue as
w&ll as psychological reactions involved in motivation, vigilance,
anmd—suZrial adjustment, reflect a series of important areas of
concern in regard to man's performance under conditions imposed
in flight.

Further research is required for the improvement in astronaut
selection criteria. Physical examinations and psychological
tésting in the process of selection must be more precise and
the many laboratory procedures available to the medical selec-
tion team must be evaluated and supplemented in order that
criteria established will result in identifying the right

man for the specific mission. Investigation into the effects
of space travel on the normal circadian rhythm of man and for
the best work-rest cycle is needed.

Exobiology: It is proposed to undertake basic research related
to the prediction, detection, and study of extraterrestrial life.
Experiments utilizing the basic approach have been initiated to
obtain information concerning the origin and evolution of organic
molecules and subsequent life synthesis in various extraterres-
trial environments. Equipment is being developed whereby both
in-flight and ground-based experiments may be undertaken to
identify and study terrestrial and extraterrestrial life.

This project proposes the construction of a facility suitable for the
conduct of research by the three groups whose work is described abowve.
Staffing for these life sciences groups is proposed as follows:

Biomedical research and support division.. 50 research professionals
Exobiology division...ssveceevesscceenesess 40 research professionals
Biotechnology division....eeeseeveeveeees.s 65 research professionals
Supervision and special projects.......... _10 research professionals

TOtal.eeeenesesorasssssasssscsssseesss 165 research professionals
Supporting personnel...... P s 10

——

Total staffing....cieeeeccecececesnses 615

Of this total, approximately 15 of the research professionals will
conduct their research elsewhere, primarily in the existing flight operations
laboratory. However, approximately 150 research professionals will require
the facilities being requested in this project. These 150 research
professionals must have technical, mechanical, and clerical support working
directly with them. With approximately 150 support personnel, a total of
300 people will occupy the laboratory. The remainder of the necessary
support perscnnel will be distributed throughout the various shops and

CF 1-9



supporting facilities already in existence at the Ames Center. The proposed
* structure has, therefore, been designed to provide the laboratory space, the
built-in laboratory equipment, and the office space necessary for a research
staff of 300 people.

COST ESTIMATE:

A, LAND ACQUISITION..ccetvececrsococcssecssnsoacsocovosssocens ---

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

Site preparation and landscaping......eceeess $15,000
Roads, walks, and parking areas.....eeeeecess 58,000
Utility connectionS.e.cessesescscosocscsnsascs 27,000
Substation breakers, transformers, and
SWitchgear.ceveeesserssescesacnscascasscnss 34,000
Emergency generator....cveeoscesssscacsasoones 40,000
Electrical distribution...eeeeececesccccsnses 126,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS....ccceeevcccsces 2,940,000

Building (106,000 square feet at $22.90 per
square foOt).ueesoesivoeenaconossssnsononsns 2,425,000

Special ventilation and fansS.....cceeeesscess 140,000
Special laboratory plumbing..ececeeesceseacss 260,000
Special air-conditioning for isolated
laboratories..ccesseeccescnceass ceeecenennas 50,000
Special electrical systemS..ceseeeescocnoocss 65,000

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

Specialized built-in equipment:
Radioactive material handling,
storage, disposal, and protec~-

tion equipment..... ceeassessssss 270,000
Radicactive source

shielding..... ceeesss 25,000
Decontamination

equipment............ 10,000
Radioisotope receiving

storage and disper-

sing equipment....... 75,000
Electron microscope

equipment...esee..... 40,000
Shielding and equip-

ment for radiation

WOrk.eeevieoesoennaes 120,000
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E.

Electromagnetic protection

equipment...eeveesececccceeess.s $110,000

Electromagnetically
shielded room equip-
ment and shielding...

High voltage x-ray
shielded source......

$70,000

40,000

Environmental control and simula-

tion equipment..........

o e o e 000

Environmental chamber.. 350,000

Anechoic chamber.......

Constant -temperature
room equipment.......

Incubation rooms equip-
ment.ceeeeeeecccocsans

180,000
60,000

40,000

Surgical rooms and laboratory

DESIGN AND ENGINEERING SERVICES....eecveecrcevsccceoccsoas

671617 C - 63

equipment.....cccieeeenn
Surgical waste crema-
toriumeeeeceosncesnns
Phctographic and auto-
radiography equipment
Surgical room equipment
Distilled water units..
Deionized water units..
Glezss washing equipment
Cerntralized stock room
end safety equipment.
Animal holding area
equipment...oceeeeens
Gless blowing equip-
MEeNEeeroescsonsossscns

Total estimmated cost.....

-3

85,000
45,000
100,000
18,000
16,000
26,000
35,000
20,000

45,000

630,000

390,000

>
i~
i~
o
Q
Q
o

D

>
S
o
S
o
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AMES RESEARCH CENTER

FISCAL YEAR 1964 ESTIMATES

MODEL CONSTRUCTION BUILDING

DESCRIPTION:

The proposed building will be single story, of reinforced concrete con~
struction, 102 feet wide by 154 feet long and will contain a large main shop
area plus a plastics fabrication room, boiler room, office, tool crib, locker
room, and lavatory. A mezzanine floor over the boiler room and offices will
permit complete utilization of the covered area for working space. An incin-
erator will bte provided outside the building for sawdust disposal.

A five-ton bridge crane will serve the main shop and a two=ton bridge
crane will serve the plastics fabrication room. The main shop area will have
a concrete floor and the mezzanine will have a wooden deck. Heating will be
radiant floor type. Machinery and equipment from the existing model fabri-
cation shop wi.ll be relocated in the new building.

The building will be similar in appearance and design to existing build=-

Ings at the Ames Center. The proposed location, floor plam and a typical
cross sectior are shown in the drawings on the following page.

JUSTIFICATION:

The several new research facilities which have been provided at Ames
lenter in the 22 years since the existing model shop was constructed have
imposed increasing demands and requirements for model construction. The
point has now been reached where new and improved quarters and facilities are
needed to provide: ‘

(a) Increased working room to accommodate equipment for new
and improved model-making techniques employing plastics,
ceramics, and precision metal castings.

(b) Space to consolidate all activities at one location which
at present are performed at scattered locations throughout
the Center due to overcrowding of the shop.

(¢) Elimination of the existing safety hazards resulting from
the necessity of raising heavy loads into and out of the
shep by means of the machine shop bridge cranme.

Relocation of the model construction activities to the proposed building
will make available space urgently required for precision machining activities
and particularly for the establishment of "clean room" facilities for work
that'must be performed under controlled atmospheric conditions.
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COST ESTIMATE:

LAND AC(NJISITION..-oooo-ooo.ooo.....Ooi...'onolnc....oOlo

SITE DEVELOPMENT AND UTILITY INSTALLATIONS....vcececccces

Site Improvements......ccceosesseeacsccscscocs $2,000
Roads, sidewalks, and parking ared.....ceese 16,000
Utility connections....ccevececsesenesaannes 4,000
Electrical distribution....cceeceeecvscsrcse 20,000

FACILITY CONSTRUCTION AND MODIFICATIONS..eeesstssssnsnssse

Building (15,700 square feet at $15 per
square foOL).e.eeseeececcesassscnsascnesnes 235,000

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

Cranes, fume blowers and control equipment.. 25,000
Model shop incinerator....... cetessscesssnse 26,000

DESIGN AND ENGINEERING SERVICES....eeceeteaccscccceccscnce

Total estimated cost....coeecces

$42,000

235,000

51,000

jr—=
(o]
o
o
]

fe |
e
~I
(=]
o
(=]
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AMES RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

SATELLITE ATTITUDE CONTROL SYSTEMS TEST FACILITY

DESCRIPTION:

A test facility is required for use in evaluating the performance of
systems for attitude control of space vehicles. The essential features of
the required system are low to negligible friction, minimum uncontrollable
external torques, rotational freedom about three axes, and simulation of
attitude references such as the sun, earth, and stars. The system will
consist of a platform, supported by a gas bearing, upon which the control
system can be mounted. The platform and its support will be housed in a
vacuum chamber to minimize the torques due to the presence of an atmosphere.

The platform will be supported by a spherical gas bearing about 1.0
inches in diameter., The bearing capacity will be about 3000 lbs, when the
flow of gas through the bearing is of the order of 0.4 lbs/minute. Removal
of this gas from the vacuum chamber presents a nearly insurmountable problem
if it is allowed to expand to the vacuum chamber pressure. A separate
pumping system will therefore be required. This system will remove the gas
from regions between the bearing and seals nearly in contract with the
sphere, In this way, two pumps of reasonable displacement can be used to
remove nearly all of the bearing gas from the system. Gas bearings which
have been constructed to date have an inherent uncontrollable torque which
is believed to be caused by gas flow across small surface imperfections on
the bearing. This torque which has been termed 'turbine torque'" is less than
100 dynecentimeters for bearings of the type under consideration.

The platform will be shaped to permit free rotation about the vertical
axis and +30Y gbout any horizontal axis. The use of a gas bearing support
and the limited access imposed by the vacuum chamber dictate that the plat-
form have its own control system so that it can be given any desired initial
position and angular rate. A telemetry system will be necessary for command
of the platform systems and to transmit performance data. The platform must
have a remotely operable system to achieve static balance, This cannot be
accomplished prior to evacuation of the chamber since buoyancy moments will
exist at atmospheric pressure which will vanish in vacuo unless the centers
of mass and volume coincide. The platform must contain its own power supply.

This platform will be about 90 inches in diameter. By placing weights
around the periphery, a moment of inertia of about 1000 slug £t2 about any
axis should be attainable without exceeding the capacity of the gas bearing.
A minimum moment of inertia of less than 50 slug ft< should also be attain-
able. The platform will be constructed so that the gas bearing and the
systems described above form one structural unit, and the housing for the
control system to be tested forms another. Several of the control system
housings will be constructed so that systems can be set up and checked out
outside of the vacuum chamber.
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The vacuum chamber will be approximately spherical with an internal
diameter of approximately 140 inches., A mechanical fore-fump and a one
stage diffusion pump will be provided with sufficient capacity to maintain
the pressure at less than 1 micron (1/760,000 atmospheres) while the gas
bearing is operating. At this pressure the '"turbine torques" from the gas
bearing should be by far the major source of external disturbance to the
platform,

Radiation sources to simulate the earth, sun, and stars, will be placed
near the walls of the upper half of the vacuum chamber. The walls of the
upper half of the chamber will be covered with a light absorbent material
such as blackened aluminum honeycomb. Provision will be made to cool the
honeycomb with liquid nitrogen if necessary. This may be required for
adequate simulation for some scanning-type sensors such as infra-red earth
seekers which detect the temperature discontinuity between the earth and
space. An alternative approach would be to modify such sensors to detect
a discontinuity in the visible wave lengths so that a simple discontinuity
in color would suffice. The lower half of the vacuum chamber will be fixed
and contain all pumping ports. The upper half, containing the light
absorbent walls and radiation sources, will be lifted vertically to provide
access.

Theequipment will be located in a building which will havea crane
capable of handling the upper half of the vacuum chamber. Air conditioning
will be provided to remove dust, oils, and other contaminants to vacuum
systems, Sufficient area is included for shops for maintenance of the equip-
ment and for set up and check out of the test control systems. A floor
area of about 2000 square feet is proposed.

Sketches of the facility are shown on the following two pages.

JUSTIFICATICN:

Proper evaluation of solutions of space vehicle attitude control pro-
blems often requires that a control system be built and tested. Such hard-
ware simulation provides, for example, the only practical means for assess-
ing the importance of coupling between the various channels of a complex
system, Moreover, it permits study of the behavior of systems whose
dynamic range of operation is too large to be simulated in any other way.
The quality of the hardware simulation of control components and systems
previously performed at Ames on air bearing platforms has been limited by
a lack of realistic environment. Methods of vehicle actuation, for
example, can be evaluated properly only when the simulation is disturbed as
little as possible by its environmment. Furthermore only an appropriate
environment: permits realistic appraisal of signal quality and of the dynamic
problems associated with horizon sensors, star-trackers, and other components.
The proposed facility will provide the equipment and environment needed to
verify and complete analytic and computer studies of space vehicle control
system behavior.
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COST ESTIMATE:

A.

LANDACQulslTloNl...'...'.......'.."...'l"...........‘..
SITE DEVELOPMENT AND UTILITY INSTALLATIONS...¢ecocscecccces
Utilities, connections, parking and
landscaping......... cereannas cecesensnas $30,000
Electrical distribution .............. cessese 20,000
FACILITY CONSTRUCTION AND MODIFICATIONS....cccoecoaccsosss

Building...(2,000 square feet at $20.00 per

square foot)..ciiveerenncacrnonenns ceaeses 40,000
Simulator foundation....... cecesne ceesesesns 5,000
Vacuur. chamber......... csessses csecssecacvese 100,000
Pumping equipment......... cecesssresasasasae 375,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.....ccc0..

Air bearing table and pumps...... cessessense 150,000
Cold wall and liquid nitrogen pumps and
StOrage.eeeeeeceees cesvanas cesesrseene e 200,000
Sun and earth simulating device........0ac.. 150,000
Telemetry...... ceseana seesessseacnasee ceccnn 50,000
Instrumentation and controls ................ 35,000

DESIGN AND ENGINEERING SERVICES. .cccececevecccsssocssnscecs

Total estimated cOSt..veeeeccocevoce

671617 O - 63 - 4

$50,000

520,000

585,000

——15,000

il , 230,000
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AMES RESEARCH CENTER

FISCAL YEAR 1964 ESTIMATES

SPACE ENVIRONMENT RESEARCH FACILITY

DESCRIPTION :

It is proposed to construct a materials laboratory that will provide the
facilities riecessary for research on the interrelated effects of the spatial
environment orn materials which would be used for spacecraft, For this
research, the environmental constituents to be simulated will include high-
vacuum, electromagnetic and particle radiation, heat sink of outer space,
and impact by micrometeoroids.

The major equipment required for the laboratory will include vacuum
chambers, liquid-nitrogen storage and liquid-helium refrigeration systems
for chamber ccld-walls, high-vacuum pumping systems, radiation sources,
micrometeoroid particle launcher, and mechanical, physical, and chemical
research instrumentation and equipment. The vacuum chambers will include
one 5-foot diameter chamber for pressures to 10710 ym of Hg., and one l6-inch
bell jar for pressures to 10"19mm of Hg. Each will be equipped with cold-
wall panels which can be cooled with liquid nitrogen (-320°F) and/or liquid
helium (-452°F). The pumping systems will include mechanical vacuum pumps,
mechanical vacuum blowers, oil diffusion pumps, gettering-type pumps, and
cryogenic beffles. The electromagnetic (solar) radiation simulators will
consist of suitably arranged and filtered sources which produce solar energy
fluxes up tc approximately 13,000 watts per square foot, The particle
radiation simulator will consist of ion accelerators which operate in the
range from 1 kev to 3 mev. In the micrometeorid particle launcher, particles
of submicron size will be accelerated to velocities greater than 30,000 feet
per second with an electrostatic accelerator. The research instrumentation
and equipment will include mechanical test equipment, vacuum furnaces,
metallurgical and X-ray diffraction equipment, polymer syntheses and charac-
terization equipment, mass spectrometer, photochemical and thermochemical
equipment, snd data recording instrumentation. A building for housing this
equipment as well as existing related equipment is also included.

The proposed location and arrangement of the laboratory are shown in the
sketch on the following page.

JUSTIFICATICN:

The feasibility of spacecraft for certain types of space missions has
already been established. For example, studies have shown that spacecraft
for manned landings on the moon are feasible and the earliest possible
achievement of this mission has been established as a national goal in the
form of Project Apollo. Feasibility studies such as those made for the
Project Apollo spacecraft and for a solar probe point up areas where know-
ledge is either severely limited or nonexistent. One area of particular
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concern is that associated with the effect of the spatial environment on
materials which might be suitable for all components of a spacecraft.

Because of the present lack of knowledge in this area, the designer must
build into each spacecraft extra factors of safety and reliability which can
result in a great deal of redundancy. This redundancy may severely compro-
mise the intended mission due to the associate weight penalty. It is
imperative, then, that studies be undertaken to obtain the knowledge required
for the practical and efficient design of all types of space vehicles. The
purpose of the proposed space enviromment research facility is to provide the
equipment necessary to study in detail the effects of the spatial environ-
ment on materials. It should be emphasized that this facility has two unique
features, First, materials can be simultaneously subjected to the various
components of the spatial environment. Second, material properties can be
evaluated while the material is in the environment.

One important phenonemon encountered in space is the extremely high
vacuum. In high vacuum, the vapor pressure and the rate of weight loss of a
material can become significant properties. At present, these material
properties can only be predicted with certainty for elements and for some
inorganic compounds. For most organic materials, little is known of these
properties either theoretically or experimentally., For all materials, the
rate of welght loss increases with increase in temperature. Thus, for any
material, there is a temperature at which the rate of material loss can
become signiflcant, For example, polymeric compounds suitable for such
applications as ablation heat shields or insulators can have rates cf
material loss which would be significant at temperatures as low as 100°
Fahrenheit. For efficient operation of thermoelectric and thermionic energy
conversion devices, materials must operate at their highest practical
temperatures, In this case, the best of materials can have significant
weight losses. Other effects of high vacuum are associated with the lack of
oxygen and cther gases at the surface of a material. There are, for
instance, indications that the absence of oxygen and other gases can sub-
stantially modify some of the mechanical properties of materials. For
example, crack propagation in metals has been found to be influenced by
oxidation and by absorbed gases. Moreover, the normal oxide film foirmed
on a metal while in the atmosphere can be removed in space by evaporation
and/or by erosion due to particle bombardment. The loss of this film
can also substantially change the optical properties of the surface, and,
most importaat, it can change the strength of the metal. For example, nickel
alloys are known to have lower stress-rupture and creep strengths when their
oxide films are removed. The removal of water from a material also influ-
ences its characteristics. Many polymers, for example, are hygroscopic and
can have greatly altered properties when the absorbed water is removed,
Another example is graphite which normally is an excellent lubricant but
which becomes an abrasive when the entrapped water is removed. The vacuum
chambers, with associated test equipment proposed in this project,can
achieve pressures sufficiently low to permit the study of such problems for
materials in sypace.
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Electromagnetic and particle radiation can also significantly alter the
characteristics of materials which might be useful for spacecraft. At the
longer wave lengths (infrared), electromagnetic radiation contributes
primarily to the temperature of the material being irradiated. One effect
on materials of such heating is that of dependence of mechanical properties
on temperature. Another effect is that of temperature on rate of material
loss as previously noted. At the shorter wave lengths (ultraviolet to
X-ray), electromagnetic radiation will have various effects on materials.
At present none of these effects is believed critical for metals. For
organic materials (polymers), however, such radiation can have diverse
effects depending on the material. Both chain scission and cross-linking
can occur - one or the other usually predominates depending on the type of
polymer., Chain scission increases the tendency for the material to lose
weight and may cause it to lose strength, Cross-linking will tend to reduce
the compliance of the material. Such radiation can also affect the optical
properties of polymers. Many inorganic materials are also susceptible to
electromagnetic radiation, Again, the primary effects are changes in mechan-
ical and optical properties. Particle radiation can have similar effects on
materials. However, because the energies are higher than for solar radia-
tion, a greater variety of materials could be affected. With the equipment
proposed herein, studies can be made of such effects due to both electro-
magnetic and particle radiation.

Particle bombardment, both by molecular species and by micrometeoroids,
can also have significant effects on materials used for spacecraft. Both
types of particles can cause surface erosion and the larger micrometeoroids
can puncture the vehicle skin, Surface erosion will, first of all, affect
the optical properties of the surfaces of materials. For example, tests on
the effect of ion bombardment of several metallic surfaces have indicated
changes of up to 60 percent in the total hemispherical emittance. Secondly,
as previously mentioned, the removal of surface filmg such as oxide films
can change the strength of the material. The ion and micrometeoroid
accelerators and associated equipment proposed for this laboratory can
provide the equipment required for the study of the effects of surface
erosion on materials. The mechanism of impact of the larger micrometeoroids
on materials has been the subject of extensive study at Ames. There is a
need for research on the effects of this impact on the structural properties
of a material. For example, in the region of the impact, there can be
localized changes in the mechanical properties of the material in combination
with stress concentrations. The existing impact facilities will be utilized
for these studies.

It should again be emphasized that the interrelated effects of these
environmental factors must also be studied. For example, it is most probable
that the rate of material loss from a surface under combined high vacuum,
radiation, and particle bombardment will be different than for this combina-
tion of factors evaluated separately. To provide for such studies, the pro-
posed equipment is designed for tests which include all these factors
simul taneously.
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of the space environment on materials.

With the proposed laboratory, then, studies can be made of the effects

Since many of the NASA misions for

the near future will be dependent on the knowledge gained by these studies,
it is essential that the proposed laboratory be approved at an early date.

COST ESTIMATE:

A.

B.

D,

LAND ACQUISITION,.....e0vveoeas ceeres teesestcasnn
SITE DEVELOPMENT AND UTILITY INSTALLATIONS.:.:.e......
Utility connections, roads, and
landscaping....... cetrecarens ceaeens . $75,000
Electrical distribution ....... Cecesenenaan 300,000
FACILITY CONSTRUCTION AND MODIFICATIONS......... ceoo

Laboratory building:
Basement (in laboratory bay; 3,800

square feet at $15 per square foot).... 57,000
Laboratory bay (12,000 square feet at
$18.50 per square foot)....o.ceeeennn .. 222,000
Laboratory rooms (10,300 square feet
at $19 per square foot)......cev00venn. 196,000
Offices (7,800 square feet at $19.75
oDer square foot)....... et e reaaes 154,000
Radiation shielding.......... e na. .. 40,000
EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.......
Equipment crane......... tessenaae cesna e 25,000
Auxiliary test equipment....... Cescerenean 400,000
Instrumentation...c.eoveerveseecreneasss ... 461,000
Space chamber, .......c.cvivvenrrnenoneneeees 250,000
Solar radiation simulator........cecevovec.. 150,000
Particle radiation source..... ceresessesess 150,000
Micrometeoroid bombardment apparatus....... 450,000
Cryogenic system..... cresrensea cresee crese. 500,000
Fume disposal and dust removal system...... 100,000
DESIGN AND ENGINEERING SERVICES....... ceesee teeeeneans

Total estimated coSt....eevveveen

$375,000

669,000

2,486,000

70,000

[ S R

$3,600,000

o et Bt B
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AMES RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

STRUCTURAL DYNAMICS LABORATORY

DESCRIPTION :

The construction of a structural dynamics laboratory is proposed to pro-
vide a central location for structural dynamics research and for the pre-test
calibration and check out of models involved in dynamic tests in the numerous
research facilities.

The building, as shown in the sketch on the following page, will consist
of a concrete enclosed floor area 100 by 130 feet with a ceiling height of
30 feet over 10,500 square feet of the floor area, and a ceiling height of
100 feet over 2,500 square feet of the floor area, together with office space
and on-line computing equipment space totaling an additional 6,000 square
feet, The building foundation and walls will be constructed to provide a
suitable mounting for models, vibration shakers, and heat sources so that
combined heal: and vibration environments may be simulated.

JUSTIFICATION:

Considerations of structural dynamics are an important factor in the
design of space vehicles and research in this area has been severely limited
in scope by lack of adequate space and modern test equipment. In order to
extend the scope of the significant work being done in transonic buffeting
of launch vehicles, dynamics of liquid and solid fuels, moon landing, etc.,
the proposed facility and equipment are urgently needed. With these
facilities, overall dynamic systems with complex interactions, interfaces,
and environments will be studied so that complete space vehicles may be
evaluated,

The Ames Research Center is engaged in a continuing program involving
the dynamic testing of models. This work includes studies of the dynamic
stability of entry and launch configurations, launch vehicle dynamics such
as ground wind research and tramsonic buffeting, panel flutter, and the
flutter and vibration of lifting surfaces., At the present time, models are
pre-test checked in various areas about the field, a procedure which requires
transportation and the repeated set up of significant amounts of equipment.
Scattered areas in several buildings are available part time for this work,
including small areas on each of three floors in the l4~foot transonic wind
tunnel; parts of the first floor of the 12-foot wind tunnel, the 6 x 6-foot
wind tunnel and the physics laboratory; and the basement of the instrumenta-
tion building, The region used is shifted according to availability and
adaptability to the needs of the research, A significant increase in
efficiency can be obtained by the construction of a facility to provide a
central and coordinated effort for this type of work.
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COST ESTINMATE:

A, LAND ACQUISITION. .. vt svesoersoerosssoersansonssanneans -
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS............. $40,000
Utility, connections, parking areas
and 1andsCaping. . .veeeeeeneeennnenennenes . $30,000
Electrical distribution........... e 10,000
C. FACILITY CONSTRUCTION. ..t v v evunorunnennnnsonneeennanns 700,000
Main test area (10,500 square feet at
$29.50 per square foot)........ e, 310,000
High test bay area (2,500 square feet
at $72.00 per square foot)......... ve..... 180,000
Equipment area (6,000 square feet at
$15.80 per square foot).............. .ve... 95,000
Special foundationS........c.ovveen.. veeees.. 115,000
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS........ 830,000

Electromagnetic shakers and

control consolesS........ovvuvrnrnnn. e 150,000
Hycraulic pumping unit......coevvvvvvuennnns 30,000
Heat source (4,000°F surface

temperature)........ceeeeneen. e r e 400,000

Analog computing equipment......... Ceeeena . 250,000
E. DESIGN AND ENGINEERING SERVICES...... . e 74,000
Total estimated COSt...vivrenrennenen.. $1,644,000

671617 O - 63 -5 CF ]."'27



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1964 ESTIMATES

CONSTRUCTION OF FACILITIES - 1964 PROGRAM

FLIGHT RESEARCH CENTER

Page No.
Location plan..ccisesceccossvecesoscesssocscee CF 2-1
Flight research support laboratory..eccecese. $2,924,000 CF 2-2
High temperature loads calibration
facilitYeeeeeoeescecsoeecassonssacscscnnes 1,157,000 CF 2-5

Total-..o--o-.ooo.n--ot.oo.oolooo.. $410811000
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FLIGHT RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

FLIGHT RESEARCH SUPPORT LABORATORY

DESCRIPTION:

It is proposed that a flight research support laboratory be constructed
to house all of the simulation equipment including its analog and power
supply equipment. The laboratory will be constructed adjacent to the loads
calibration laboratory whexre provisions are available for bringing a research
aircraft in close proximity to the laboratory in order to utilize the actual
aircraft systems with the various simulators and analog equipment. The
offices and work shops required to service and operate the simulation equip-
ment will also be included in the one-story building, A drawing of the pro-
posed laboratory is shown on the following page.

JUSTIFICATION:

There has been a considerable increase in the space required for simula-
tion equipment st the Flight Research Center as a result of the increased
number and ccmplexity of flight projects and because of the increased use of
simulation to ccmplement, guide, and extend flight research. The simulators
are presently housed in the loads calibration laboratory which is unsuitable
for this purpcse. The loads calibration laboratory is a large hangar~:ype
building that does not permit the proper environmental control required by
simulation equipment. The analog equipment used with the simulators is re-
motely located to the detriment of efficient operation. In addition, the
simulation equipment is encroaching severely upon the space available for the
performance of loads calibration and aircraft modification work. The pro-
posed laboratory will permit both the simulation work and the loads calibra-
tion and aircraft modification work to be carried out in an effective and
efficient manner,

COST ESTIMATE:

A, LAND ACQUISITION...... T ---
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS......cc0000.. $257,000
Excavaticn and fill........ et reeeaeee . $14,000
Extensior c¢f parking area............ cesen 20,000
ACCESS PAVING. .. vveueneeoensosoonssassssess 16,000
Relocation of fire control system......... 8,000
Extension of fire pipe line.......cvveuuw. 28,000
Extension of 12.5 KV power line and
SUbsStation. . eeeveeeennaonronnoens cevrens 116,000
500 KV generator and switching gear....... 55,000
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C. FACILITY CONSTRUCTION AND MODIFICATIONS......e00c0uceeencas $1,392,000

Building..(54,780 square feet at $25
per square fOOt).cieeeesecesscnsncessaessss $1,392,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.......:0.s. 1,080,000

Carbon dioxide fire control equipment........ 30,000
Office and shop equipment...ceeevvencocososss 25,000
Modernization of existing computing equipment 200,000
New computing equipment.....veeesoesroesscess 220,000
Biotechnology laboratory equipment........... 170,000
Display laboratory equipment......ecceveseees 20,000
Control system laboratory equipment.......... 65,000
Air-conditioning equipment for electronic

equipment..... seecrectesstcsesesrssoasneess 275,000
Control center and data acquisition equipment 75,000

E. DESIGN AND ENGINEERING SERVICES....vsesesssssasnsscasnrossns 195,000

—— T T

Total estimated COSt...cvovevescasssoscsnaasancocss 52,924,000

CF 2-4



FLIGHT RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

HIGH-TEMPERATURE LOADS CALIBRATION FACILITY

DESCRIPTION:

This project provides for the construction of a facility designed to
supply the temperature and loads environment for the calibration of high
performance aircraft and reentry vehicles for flight measurements. ‘The fa-
cility will provide the capability for calibration under simulated flight
conditions and for predicting the behavior of structural components under
the combined effects of loads and temperatures expected in flight. A
drawing of the proposed facility is shown on the following page. The project
includes the following items:

(a) Modernization of the loads facilities of the Flight Research
Center including the addition of hydraulic loading units,
hydraulic pumps, load control units, deflection measuring
instruments, and programming units.

(b) A high-temperature radiant-heat source with 30-channel
ignition control, temperature program units, heat lamps
and reflectors,

(c) A dara recording system capable of digital readout at a
race of at least 100 samples per second and a tape
transport system for data recording.

(d) Hangar construction for containing the test equipment
and calibration area together with a suitable control
room to provide for stable atmospheric environment for
recorders and control systems and to provide for safety
and protection of personnel.

(e) The necessary electrical cables, hydraulic hoses, storage
uni.ts, load frames and lamp supports for the operation

and protection of the equipment.

JUSTIFICATICON:

The flight test program for manned hypersonic and reentry vehicles is
greatly hampered by the lack of adequate facilities for ground testing and
calibration under combined effects of loads, temperatures and thermal gra-
dients expected in flight. Room temperature calibrations are hopelessly
inadequate fcr determining the flight response of vehicle structures since
the response of measuring instruments to temperatures and to thermal stress
cannot be included in the low temperature calibrations nor can they be ade-
quately accounted for by other means. As future vehicles reach higher

CF 2.5



FLIGHT RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

HIGH -TEMPERATURE
LOADS CALIBRATION FACILITY

PERSPECTIVE

: : ¥ ROOM SCHEDULE
@ J . ELECTRIC SUB- STATION

3
2 OFFICE
3. CONTROL ROOM
. 4 TOILET
5 CONTROLLER BALCONY

& TEST AREA

b &

FLOOR PLAN FACILITY

SITE PLAN

9-¢ AD

GRAPHIC SCALE
0100 200 30" 40
5 |5 25 35



temperatures the reliability of present methods of predicting the structural
response will decrease and new and different structural configurations and
materials will present more difficult problems of loads, stress, and deflec-
tion determination during high-temperature flights.

Possible loss or malfunction of flight vehicles could be avoided and
more fruitful areas of the flight regime could be explored by appropriate
tests and calibration under conditions which closely approximate areas of
the combined environment which the wvehicle will experience. The X-15 is
presently engaged in exploring the hypersonic flight regime. The proposed
facility will be invaluable for extending the research capability of the
X-15 beyond the design area and for the development of techniques required
to obtain the utmost research information from flight test programs of
advanced vehicles. The facility proposed in this project is designed
primarily to provide sufficient environments of temperature and loads to
calibrate vehicles for flight measurements and to insure the integrity
demanded arul the reliability required for the safe and efficient opération
of the vehicles.

COST ESTIMATE:
A. LAND ACQUISITION....euuuveenronessneenncannsonsannconsans ———

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS......ccccvecoee $270,000

Site development...... ceerecncaens ceccotnoen $10,000
Transmission lines, substation, and
switching gear....cceeeeeene. esssensnenae 190,000
Water and sewer line extensionS.....e.eeceeee. 25,000
Taxiway and ramp..... cesessessesesaansansaos 45,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS.¢scescosccssossces 165,000
Building (6,000 square feet at $19.00
per sSqUAre fOOL)....vveeeeeeeveccannocnnns 114,000
Special loading unit foundationS............ 21,000
Automatic fire control.......vcieevecncansns 30,000
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..esce0eece 655,000
Power controllers and programming computers, 125,000
Heat lamps and connectionS........eoeeveeess 115,000
Hydraulic power and loading equipment....... 115,000
Loading jigs and lamp sSupportS......ceceecese 50,000
Personnel protection SCreensS.....seeeeeeesee 10,000
TranSAUCeY S. e e eeerceeencscrosonscacssncsoones 20,000
High=temperature wiring......oveeeeeseocsose 40,000
Specialized data recording system........... 150,000
Data tape transporl......cceevesccecccacosecs 30,000
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NATIONAL AERONAUTICS AND SPACE ADMINIS TRATION
FISCAL YEAR 1964 ESTIMATES

CONSTRUCTION OF FACILITIES - 1964 PROGRAM

GODDARD SPACE FLIGHT CENTER

Page No.

Location plan..cceeesesesceccncaccsscsscsnces CF 3=-1
Data interpretation laboratory....ceseecse.... $ 5,390,000 CF 3-3
Isolated hazardous test facility.....ececeee 800,000 F 3-8
Mechanical test facility and quality

assurance laboratory...ceceececcscccccsccs 5,700,000 CF 3-12
Meteorological systems development

1aboratorYeeeessssescoscccsosssssesscsscccnsne 4,103,000 CF 3=17
Modernization of payload test facility...... 2,500,000 F 3-21
Utility installationsS....cccceoseveooceccene 2,439,000 OF 3«23

Totaloooooaa-oooo‘oooooootoboo-oo-o §20‘932'000
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1964 ESTIMATES

DATA INTERPRETATION LABORATORY

DESCRIPTION:

It is proposed to construct a laboratory of approximately 135,000
square feet of floor area in a ground floor and two additional floors:.
The building will be of concrete and steel construction with heavy masonry
walls and masonry and steel partitions. Offices, laboratories and parking
areas will be provided to accommodate 400 people. By extending the existing
utility system to the building, all necessary electrical, air-conditioning,
ventilation and plumbing systems will be provided to adequately support the
proposed facility. The central power plant steam generator and chilled
water capacity will be expanded as required under a separate project.
Drawings of the proposed building are shown on the following two pages.

JUSTIFICATION:

The data interpretation laboratory is required to provide an integrated
data laboratory for operational data analysis and processing, development
of advanced data processing systems, and the coordinated development and
analysis of future aerospace telemetry and control data systems, By having
all of these functions in one building, it will be possible to tie together
efficiently the developments and operations of the entire satellite-ground
data systems,

In the development of a spacecraft telemetry and control data system,
the first step is the formulation of the design concepts for the entire
data system., This starts with the requirements for a particular satellite
mission and the analysis of these requirements for the generation of a data
system plan., Almost simultaneously, the requirements are interpreted for
the planning of the satellite command system for data control, In formulating
these plans, an operational concept is generated which leads to requirements
for the development of the real-time data handling and processing for control
of the satellite. Similarly, the concepts for the final scientific data
processing are also formulated. Thus, all the data systems designs (from
the spacecraft through the data processing systems) must be planned
simultaneously as one large system., The development of the electronics for
the entire system is initiated, based on the overall plan. The several
groups which contributed to the overall data system planning are also
responsible for the development of these different data subsystems,

During the development, a very close ecooperative effort is required
between these different groups in order to handle the interface problems
and the various system design changes which occur in different subsystems
and have effects on the operations of other parts of the data system,
Overall systems tests are required to check out satisfactorily and ewvaluate
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the complete data system. It is now the policy of the Goddard Center to test
the entire data system completely from the spacecraft through data acquisition
stations, the real-time data processing, the command control, the processing
of the scientific data, and the analysis of the results., The most efficient
way to accomplish this function is to have the data system development:
organizations co-located with the data processing and analysis facility.

Also, this co-~location of developmental and operational groups has the
additional advantage that the developmental personnel can more easily learn
of the operational problems and can work more closely with the operational
personnel in finding solutions to these problems,

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

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

A,

B,

IAND AC'QUISITION...........................l......‘........'.
SITE DEVELOP}ENT AND mILITY INSTALMTIO“.......-........ooo

City .water lines................................. $15’000
Chilled water lineSesseerscsccsccccosoccccccccace 18,000

Stealn lines.......O............‘..........'...... 20,000
Sanitary and StOIM SeWeIrS,esecsecccsasccccsssccsse 12,000
Electric power and communications systemS..eccee. 60,000

Roads and parking Ar€8Sececsccccossccccncssscossoce 115,000
FACILITY CONSTRUCTION AND MODIFICATIONS.cscesosccsseoccscsosnss

Building (135,000 square feet at $25.00

per square foOt)eeeecesesssscccccceoscocsssscnses 3,375,000
Special raised flooring for electronic data

processing equipment (40,000 square feet

at $5.00 per square foOt)eeecoeccsssccccoveccns 200,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMSeeececsccsesss

Special electrical system for laboratory use..... 75,000
Special air-conditioning for high-heat loss
electrical equipment..............’............I 75’000

Data display equipment.ccececcececscsccsccncccsss 500,000
Small-scale computer SYStemMS.eeccccescessscccsccce 400,000
Closed~circuit monitoring systeMessssececccccscce 30,000
Screened rOOMS.ceeeescecsscesssscsssccssscsnsossase 20,000
Telemetry station electroniCS.ececsceccccccccscnce 205,000

DESIGN AND' ENGINEERING SERVICES...s00000000cs0sccccescceanccas

Total estimated COStececcocossccans

$240,000

3,575,000

1,305,000

270,000

PSS d-A g

$5,390,000
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1964 ESTIMATES
ISOLATED HAZARDOUS TEST FACILITY

DESCRIPTION:

The proposed facility will be located south of Beaver Dam Road and Fair-
land Road on a remote site near the Goddard Center on land occupied under a
use permit from the Department of Agriculture, The facility will be composed
of two hazardous laboratory-type buildings and a concrete test pad separated
by earth bunkers, a central control building, two storage bunker buildings,
parking areas, roads, utilities, and a security fence, All the buildings will
be of a single story ground floor with no basement. The laboratorizs will be
constructed of reinforced concrete with specfal blow-out and safety features;
the storage bunker buildings will be constructed of reinforced concrete; the
control building will be constructed of standard concrete and masonry; the
test pad will consist of a reinforced concrete slab,

All the necessary electrical, air-conditioning, ventilation, and plumbing
systems will be provided to adequately support the proposed research and
development activities, Drawings of the proposed facility are shown on the
following two pages,

JUSTIFICATION:

At present, there are no adequate facilities located at the Goddard
Center to safely perform tests, experiments, and developments on hazardous
types of materials, components, and assemblies in support of spacecraft sys-
tems, This proposal will provide the Center with such a complex by the con-
struction of the following facilities:

1, Explosives devices building: This building will be used for
tests on explosive mechanisms such as explosive bolts, squibs
primer chord, pyrotechnics, and shaped charges,

2, High-ecnergy laboratory building: This building will be used to
conduct various experiments on spacecraft systems and subsystems;
to Isolate such hazards as radioactive and electro-magnetic
radlation, tests will be conducted under hazardous conditons
involving the charging and discharging of high-pressure fluid
and vapor systems, and the proof testing of high-pressure pip-
ing and valving arrangements.

3. Concrete test pad: The pad will be used to conduct open type
field tests and burning where shelter is not required.

4., Central control building: This facility is required for remcte
control, observation, and recording of activities performed in
the hazardous buildings, The building will house the mechariical
and electrical equipment required to service the entire facility,

CF 3-8
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Also included is work space, a storage area and first aid and
toilet facilities,

5. Storage bunkers: Two bunkers are required to store small
quantities of explosive and radioactive materials.

The construction of this facility will provide a safe means of con-

ducting investigations on the damage resulting from radiation or other high
energy fields and will provide a safe means for the contaimmemt of blast and
fragmentation damage caused by scheduled and unscheduled detonation of high
energy materials,

COST ESTIMATE:

A,

B,

D.

LAND ACQUISITIONO.ooooooooo.ooo.oooooo-ooo.ooco.ooco-..ouoc hadedd
SITE DEVELOPMENT AND UTILITY INSTALLATIONS.eecescccosccsccs $126,000
Well, storage tank, and distribution lines... $5,000
Septic system and sanitary lineSceseccscccececce 7,000
Electrical distribution systeMeececsccsccssces 25,000
Bunkers..........-............-....-.......-.. 549000
Roads and parking areas...................... 35’000
FACILITY CONSTRUCTION AND MODIFICATIONS,.ssc0s0scs0cccccncs 404,000
Central control building (3,600 square feet
at $29,00 per square fOOt)eeeseescsssccscas 105,000
High -energy laboratory (6,000 square feet
at $34.00 per square fOOt),ceecsveocccccses 204,000
Explosive devices building (27210 square
feet at $34,00 per square foot)ooco.oo-c-oo 75,000
Storage bunkers (250 square feet at $60,00
per square EOOt)....................I...... 15’000
Concrete test pad (3,600 square feet at $1.40
per Sq_uare fOOt)o..c.-o-o-oo.-ooooooooocco- 5,000
EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.c.ececcccece 225,000
Test item instrumentatioONesccesscvecescsnsccss 160,000
RadiatliC'n SOUXCESeecesencsscoccnnsccssnccssseccesnce 65,000
DESIGN AND ENGINEERING SERVICES.,ceeccscssssccss 45,000
Total estimated COStecasvovccnse §800.009
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1964 ESTIMATES

MECHANICAL TEST FACILITY AND QUALITY ASSURANCE LABORATORY

DESCRIPTION:

It is proposed to construct a laboratory consisting of approximately
60,000 square feet of floor area. The structure will include a high bay area
for a mechanical test chamber which increases the unit cost higher than usual
due to the high volume to area ratio, The balance of the structure will con-
sist of a ground floor and two additional floors housing electrical and mech-
anical equipment, control and monitor rooms, failure analysis, calibrations
and standards laboratories, and office and parking space for 120 personnel.
All service lines will be extended to adequately support the requirements for
the building occupancy. The central power plant steam generator and chilled
water capacity will be expanded as required under a separate project.

The mechanical test facility will provide capabilities for evaluating
dynamic mechanical functions of spacecraft and spacecraft systems. The facil-
ity will house a test chamber, its support equipment, and its operating con-
trol station.

The test chamber will be a structural steel vacuum vessel enclosing a
clear cylindrical volume 40 feet in diameter and 30 feet high. A hemispher-
ical head will provide an additional 20 feet of interior height. The size of
the vessel is dictated by the free area required for rotation of spacecraft
with paddles, booms, de-spin masses and other outboard structures fully de-
ployed. The height must be adequate for rigging of nose cone and spacecraft
separation tests and for activities such as erection of paddles in vacuum
during free fall.

Operating vacuum levels to one micron will be provided. The high per-
formance pumping system will be capable of maintaining the operating vacuum
under gas loads imposed by operation of guidance and control thrust jets
during functional tests of spacecraft and spacecraft subsystems.

Included in the project is the equipment required for the failure anal-
ysis and calibration laboratories, and for functional testing in the mechan-
ical test chamber. Sketches of the proposed laboratory are shown on the
following two pages.

JUSTIFICATION:

Reliability is the key to successful spacecraft development programs.
It is best achieved by assurance of the highest standards in all components,
materials and systems used in the spacecraft and by use of redundancy of
critical items. However, the scope of unmanned scientific space missions is
limited by available payload capacity of the appropriate vehicles, so that
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MECHANICAL TEST FACILITY AND QUALITY ASSURANCE LABORATORY
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MECHANICAL TEST FACILITY AND QUALITY ASSURANCE LABORATORY
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achievement of reliability by redundancy is not afforded. Therefore, failure
of any single component, structure, or system can cause total failure of the
mission.

The quality assurance needed by the Goddard Center includes (1) quality
engineering~-the systematic, informed selection of components and materials
of known performance and integrity for use in the design; (2) process control--
the exclusive use of materials of acceptable quality and strict adherence to
established standards of workmanship in fabrication; and (3) failure analysis--
determination of cause of failure and course of corrective action.

Existing commercial and military specifications establish minimum reli~
ability levels that are not generally adequate for space applications. Many
new materials and components developed for space applications are not controk
led by by any specifications. Therefore, at best, existing qualified products
lists can sexrve only as a guide to preliminary selection of spacecraft com-
ponents. Therefore, the need exists for a facility to perform comparative
tests of many samples of competitive items proposed for use in spacecraft.
Such tests may involve not only survival and life appraisal analysis but also
conditioning by accelerated aging or prolonged exposure to space environments.

Failure analysis and process control are needed to supplement the test
and evaluaticn programs. Naturally, isolated chance failures will not be
entirely eliminated, but each failure should be carefully analyzed to estab-
lish that it occurred as a result of chance causes rather than from a system~
atic type of error such as improper identification of a lot of material,
failure to relieve stresses after a fabrication operation or unrealistic test-
ing. Repeated failures cause lost motion and slippage of schedule which need
not occur if they are promptly and thoroughly analyzed.

The subject laboratory will provide capabilities for the required quality
assurance functions in support of the Goddard Center's in-house and contracted
design-development-fabrication activities.

The mechanical test facility will provide continuing capabilities at the
Goddard Center for mechanical testing in vacuum and for "dirty'" tests after
the conversion of the dynamic test chamber to a space simulator an authorized
project to be completed during 1964. The expected volume of such tests, the
wrokloads scheduled for the space simulator, and the requirements for main-
taining an ultra-clean environment in the space simulator makeit impractical
to use a single vessel alternately for 'dirty" tests and high-vacuum space
simulation.

The mechanical test facility will permit tests of mechanical actions
that are normally executed in the vacuum of space and which would be impro-
perly simulated if tests were carried out at atmospheric pressure. For ex-
ample at pressures above lmm of mercury, drag forces may be destructive and
may precluda spin and dynamic balancing of spacecraft with solar paddles and
other structures deployed; turbulence can cause data to be erratic and unre-
peatable; and damping can so retard the motion of erecting outboard struc-

CF 3-15



tures that neither functional nor structural integrity of the mechanism can
be evaluated., One or several of these mechanical actions are critical to the
functional reliability of most spacecraft. Construction of this facility will
eliminate expense and delay incurred in the current practice of using make-
shift and marginally adequate facilities at establishments remote from the
Goddard Center. The Government will benefit from the increased capability
for better testing by improved reliability of spacecraft and accelerated
development of advanced hardware for future spacecraft.

COST ESTIMATE:

Aa LAND A':‘QUISITION.&..-tono-.u-t--ootooo.oooooo.cocooo.oc..o hnthaling
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS....cccevcocsoes $124,000
City water lineS.seeeveseecrescsssacosssncnsne $6,000
Chilled water lines.....ceeeeececssnssscssaass 24,000
Steam lines...ceeeeeceecscecccancsncsassnsass 16,000
Sanitary and storm SewerS.....ecoccesncsscsss 12,000
Electric power and communication systems..... 24,000
Roads and parking areas...cecceessececcsccces 42,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS...eeocvcececsssscces 1,826,000

Building (60,000 square feet at $30.50 per
square foot).iieeereevseseeecassaesnnnnene. 1,826,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....cs0ceee 3,620,000
40~foot diameter test chamber......cecveeeve.. 350,000
Vacuum pumping SyStemM....ceceeeccesscascnssces 420,000
Instruments and control....ccceevevececccnces 225,000
Data handling system....eeveeeeeecrcenecannns 200,000
Spacecraft orientation and mounting equipment 125,000
Driven gimbal system.....cecceecscncsssscssss 400,000
Analog COmpPULer. .. cvevsroensescssonsaccnnssas 500,000
Earth horizon simulator.....cceeeeccecanssncs 200,000
Dynamic environment test equipment........... 320,000
Stress analysis instrumentation....eeceeees.. 85,000
Automatic testing and inspection equipment... 355,000

Thermal and vacuum equipment for life testing 120,000
Special optical and electrical test and

inspection equipment.....ceveecenveccccanea 120,000
Calibration and standards--~mechanical and
electrical.cecseecasesecssosnesnsosnccascnces 200,000
E. DESIGN AND ENGINEERING SERVICES...coesccvovssnsasssccascoass 130,000
Total estimated cost............ $5,700,007
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1964 ESTIMATES

METEOROLOGICAL SYSTEMS DEVELOPMENT LABORATORY

DESCRIPTION:

It is proposed to construct a laboratory of approximately 130,000
square feet of floor area in a ground floor and two additional floors
to be locafted in the vicinity of the space sciences laboratory, The build-
ing will be of concrete and steel construction having masonry walls, and
masonry and steel partitions. Offices, laboratories and parking areas
will be provided to accommodate approximately 325 people in related areas
of work. It will also include a cafeteria to serve the surrounding build-
ings which are becoming more remote due to expansion of the Center. By
extending existing utilities systems to the building all necessary elec-
trical, air-conditioning, ventilation, and plumbing systems will be pro-
vided to adequately support the proposed research and development activi-
ties, The central power plant steam generator and chilled water capacity
will be expanded as required under a separate project. Drawings of the
proposed building are shown on the following two pages,

JUSTIFICATION:

The proposed laboratory building will bring together related aund
mutually dependent meteorological systems efforts now widely scattered
in separate locations. The personnel performing this work are located
in three buildings, two of which are leased buildings unsuited to the
particular laboratory requirements, The third location is on the Goddard
Center in fhe research projects laboratory. The two rented locatiomns are
5 and 10 mlles respectively from the Center and 10 miles apart, This
situation causes much lost time in travel between buildings and crestes
many difficulties in coordinating the research effort.

The work to be accomplished in this building will include research
in structure, composition, motion and dynamics of planetary atmospheres;
experiments in the physics of atmospheric gases; and the reduction &nd
interpretation of data in light of known properties of the atmosphere,
including iavestigation of data handling as applied to global phenomena,
This buildiag also will house developmental work on design and calibration
of unique machanical and electrical instruments necessary for the explora-
tion of the physics of planetary atmospheres, Special devices and e¢lectro-
mechanical subsystems will be developed to conduct physical experimenta-
tion in sounding rocket probes and satellites, Spacecraft-borne elec-
tronic systems for handling unique data problems will also be designed
and developed. In addition, design, development, and systems integration
will be conducted for use in the physical exploration of planetary atmos-
pheres by means of probes and satellites,
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COST ESTIMATE:

A,

B.

LAND ACQUISITION.'........l‘........l..‘.-...l........

SITE DEVELOPMENT AND UTILITY INSTALLATIONS..

es o0 s 00000

City water lines.....coecevevesceccccssne $15,000
Chilled water lineS.....oceeeessocccccsons 90,000
Steam lineS.....ecoecscocsecsossccccccsses 25,000
Sanitary and StOYM SEWEIS.....cesesesvece 20,000
Electric power and communications systems 138,000
Roads and parking areas......ecceeeesecses 115,000

FACILITY CONSTRUCTION AND MODIFICATIONS......cecceesee

Building (130,000 square feet at
$25.00 per square fOOt)....cseesesesses 3,250,000
EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.......

Special electrical system for

1abOTatOry USBE...ceeeeseosssrsnsscsases 75,000
Special air-conditioning for high-heat

loss electrical equipment.,..ceecaeseess 75,000
Cafeteria equipment....coceevecccssccccns 100,000

DESIGN AND ENGINEERING SERVICES,...ecceceeves

Total estimated cost....cee0s

$403,000

3,250,000

250,000
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GODDARD SPACE FLIGHT CENTER

FISCAL YEAR 1964 ESTIMATES

MODERNIZATION OF PAYLOAD TEST FACILITY

DESCRIPTION:

This project provides for modernization and expansion of the test and
evaluation faciflities which presently exist in the payload test facility.

The centralized data collection and analysis system installed in the
building will be expanded to provide additional high=speed and low=speed
channels. Provisions will be made so that more scientific experimernters
may control and monitor their experiments while they are undergoing environ-
mental tests. Additional real time output stations will be provided to keep
the operating personnel informed of the operations of their facility. A
system will be provided for calibration of the entire data central complex.

A solar simulator will be designed and constructed for the existing
12 x 15-foot thermal-vacuum chamber. This simulator will be of advanced
design and will provide a better spectro-match and a more uniform distribu-
tion than the solar simulator which is now under construction for the space
environment simulator,

New equipment for use in the mechanical test laboratory of the payload
test facility will be designed to extend its present limit for testing
1000-pound spacecraft to a capability for handling 4000-pound spacecraft.
Some equipment which was obtained from surplus at the beginning of the space
program will be replaced with more modern equipment, Additional instrumenta-
tion for the collection and analysis of tests being conducted in the vibra-
tion area will be provided,

Many environmental tests on satellites are required to run uninter-
rupted for a week or more and a program will be initiated for improving
the electrizal control systems, A comprehensive re-examination of various
pieces of resecarch equipment now on hand will be conducted to identify sub-
standard components, In order to increase the reliability of the test equip-
ment, these items will be replaced as required.

JUSTIFICATION:

Facilities and techniques used in the new field of space environment
simulation have, of necessity, used equipment and experience developed for
testing aircraft, ordnance, and weapons systems. A high rate of obsolescence
of equipment and techniques develops as facilities become operational and as
experience grows. In the infancy of this new science, rapid advances in
technology are needed for adequate testing of the larger and more complex
spacecraft now being flown and being developed for future missions. Such
rapid advances are the rewards and the justification for efforts to date in
the space program,
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Implemeatation of a program to maintain a modern state-of-the-art test-
ing facility must emphasize improved simulation of the space environment and
expanded capability to test spacecraft of all sizes. Improvements in simula-
tion will provide improved accuracy of the environment producing equipment,
advanced levzls for intensity of the environment, production of new environ-
ments and combined environments, Capability will be expanded by improving
the accuracy of the instrumentation, by adding equipment of increased size,
and by incorporating techniques and equipment to extend and accelerate data
acquisition and interpretation, As an example, the first random motion
vibration test console, obtained as surplus equipment, requires manual equal-
ization and is limited in the required precision by the state~-of-the-art at
the time of its development in 1958, Even to exploit the equipment within
its limits requires a half day of effort by two highly skilled technicians.
The new automatic system permits one man to establish a more accurate equal-
ization profile in one-half hour. The urgent need for expanded capability in
instrumentation is illustrated by the fact that early spacecraft included
two to six experiments and could be fully instrumented by twenty-four
channels., 3Spacecraft now under development will carry forty to fiftv experi-~
ments and will require up to two hundred channels of instrumentation.

COST ESTIMATE:

A, LAND ACQUISITION. s eseesceorosossosoessoonassaseostasasecsocsss -

B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS...:eveeveceoococscs -—-

C., FACILITY CONSTRUCTION AND MODIFICATIONS...:coveeeseeesevoeas..$1,250,000
Solar Simulator,..eeeseoeeorssrsocscccscoosnsnsesesasl,250,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.....¢¢000..... 1,250,000

Vibration equipment and instrumentation........... 575,000
Multiple head vibration system..........$175,000
Replacement of manual vibration system,, 180,000
Vibration data acquisition

instrumentation.....ceeeceseroreeeoses 220,000

Expancsion of central data acquisition systems..... 350,000
Operation monitoring equipment,......... 100,000
Additional channel of hi-speed data..... 250,000

Expansion of display equipment.......eecvvcvvavess 200,000

Electrical control improvement Program......cc.ec... 125,000

E. DESIGN AND ENGINEERING SERVICES...:ceeeeoorococsssooononsonsas -

Total estimated cost.......000......$52,500,000
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1964 ESTIMATES

UTILITY INSTALLATIONS

DESCRIPTION:

It is proposed to expand the utility installations to include an
addition to the central heating and refrigeration plant; the installation
of 4,000 tons of refrigeration; the installation of a 33,000-pound per
hour steam generating boiler in the new addition; the installation of site-
chilled water mains; and the installation of site gas mains, The addition
to the building will house the proposed steam generating boiler and re-
frigeration equipment., The new steam generating boiler will be similar
to existing boilers and will be installed for parallel operation. The re-
frigeration equipment will consist of multiple chiller units and will be
installed for parallel operation with the existing chiller units,

In addition to the above, it is proposed to run the present 33 KV
power line underground from the present main substation westward to the
perimeter fence, This duct system will in general follow the route of
the present overhead feeders avoiding future building sites and at depths
conforming to future grades in this area, Manholes complete with necessary
racks and pulling irons will be located on approximately 400 foot spacings,
Cables in the proposed duct system will be supplied and installed by the
electric powel company servicing the Center,

Also included is the requirement for an interchange with the Baltimore-
Washington Parkway which results from studies with the Bureau of Public
Roads regarding the improvement of Glenn Dale Road. The studies have led
to the recommendation that the Goddard Center develop its own interchange
with the Balt:imore-Washington Parkway off the northwest corner of the
main site which abutts parkway property.

Sketches of the work encompassed by this project are presented or
the following two pages.

JUSTIFICATION:

It is estimated that cooling capacity through the fiscal year 1964
building programn will require a 4,000-ton increase at the central heating
and refrigeration plant, With this increase in cooling capacity, the
total plant capacity will be 7,200-tons. Using an 85 per cent diversity
on the 8,400~ ton building demand, the 7,200-ton capacity will be satis-
factory for authorized projects as well as those proposed in this budget.
The chilled water main system must be expanded to handle the increased
refrigeration capacity and to serve the new buildings proposed in this
budget. It i3 also proposed to connect several existing buildings to the
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central chilled water system. These buildings heretofore have utilized
their individual systems for air-conditioning. Increased economy can be
realized by placing these smaller air-conditioning plants in standby and
by using the central system. In standby, the individual plants can he
available for emergencies and for augmentation of the total system capac-
ity as may be needed.

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

supply.

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

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

COST ESTIMAIE:

A. LANDACQUISITION........-..................-............. -
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.......e0000... $1,274,000

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

Gas plj'pi'ng.................................. 20’000
Electric power lines......coe0eeeccccccsccsce 250,000
Road interchange.....cecoeevesceesseccscsaccs 750,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS.....ccco0cocococe 150,000

Addition to central power plant (6,500 square
feet: at $25,00 per square foOt)....cceeese 150,000
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D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS........

4,000 tons of refrigeration at
$200 Per tON..u.ieeeeeecccecnssscssnssses  $800,000
One 33,000-pound per hour boiler and
auxiliaries......ceeoeeeeneccsccsccsancas 90,000

E. DESIGN AND ENGINEERING SERVICES....ecccccececcccccocess

Total estimated cost.......

$890,000

125,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1964 ESTIMATES

CONSTRUCTION OF FACILITIES - 1964 PROGRAM

JET PROPULSION LABORATORY

FPage No.
Location plan.....c.eecescecscecrescncscccnss CF 4-1
Addition tc the space flight operations
facilityeeeeceaseasssenssescossossarsonses $1,000,000 CF 4=2
Development engineering building.......... .o 3,900,000 CF 4-7
Materiel services building.....cceceeeeeeess 1,633,000 CF 4-11
Utility installations...cecese. seecssesccnen 467,000 CF 4-16

TOtal....... oooooo sscs0s0000v00000 $7,000,000

CF 4
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JET PROPULSION LABORATORY

FISCAL YEAR 1964 ESTIMATES

ADDITION TO THE SPACE FLIGHT OPERATIONS FACILITY

DESCRIPTION:

The project proposes the construction of an addition to the space
flight operations facility from which operations associated with the un-
manned lunar and planetary programs of the NASA are conducted, The facility,
with this addition, will be capable of servicing the space flight operations
associated with the multiple missions concurrently planned by the NASA,

The addition to the facility will consist of approximately 7,200 square
feet to the west side of each of the two floors and basement of the existing
facility, adding a total of approximately 21,600 square feet, The additional
area will be used to house new analog and digital data processing equipment,
comnunication systems, and a spacecraft video processing facility, Opera-
tional space for the technical personnel required to conduct the space
flight operations will also be provided,

The basement of the addition will provide space for the mechanical and
electrical systems required to support the facility as well as the cpera-
tional communications system and the technical repair and maintenance labor-
atories for the data processing and spacecraft video systems housed on
upper floors, The additional area on the first and second floors of the
facility will be used to provide for data, video, and display systems
required to conduct extensive space flight operations,

Sketches of the proposed addition are shown on the following two pages,

JUSTIFICATION:

The primary justification for this addition is the requirement to
conduct space flight operations simultaneously for multiple missions,

The currently established program of unmanned lunar and planetary
exploration being conducted for the NASA by JPL consists of several pro-
jects, The Ranger and Surveyor projects are directed at lunar explcration;
the Mariner series at planetary and interplanetary exploration, The space
flight operations associated with these projects are defined as the opera-
tions necessary to obtain and process spacecraft information and dispatch
commands during flight from launch to the accomplishment of the mission,

The current flight schedule for the Ranger project requires the launch-
ing of five spacecraft during the calendar year 1964, The flight schedule
for the Surveyor project requires two flights during 1964, six during 1965,
seven during 1966, and eight during 1967, With the exception of two or



L t)

¥

JET PROPULSION LABORATORY
FISCAL YEAR 1964 ESTIMATES

ADDITION TO THE SPACE FLIGHT OPERATIONS FACILITY
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three test flights, the planetary flight schedule is constrained by the a-
vailability of the planets Mars and Venus; dual launches are planned at
each opportunity. Two important distinguishing and contrasting character-
istics of the lunar and planetary missions are shown below,

Characteristics Lunar Planetary
Mission 1life 3 to 60 days 5 months to 3 years
Transit time 3 days 5 months to 2 years
Gross scientific Lunar photography Interplanetary space
objectives measurements
Detailed surface Planet characteristics
exploration measured by radar

The more or less competing nature of the lunar and planetary projects
with respect to lifetime, transit time, and objectives are apparant from
the above table, The flight schedules of these projects coupled with the
protracted lifetimes of the planetary projects establish clearly the re-
quirement to service more than one mission simultaneously, The basi.c
facility possesses the capability of serving not more than two missions
simultaneously, and then only marginally,

A secondary requirement for the proposed building mission is the re-
quirement established primarily by the lunar projects to process space-
craft video data in real and nonreal time,

In summnary, a facility capable of accomplishing the space flight
operations associated with concurrent lunar and planetary projects does not
currently exist, The addition to the facility is required primarily to
establish this capability, Additionally, the modified facility will pro-
vide the space to house the video processing system required by these
projects,

COST ESTIMATE:

A- LAND ACQUISITION et e s oneressssesssssssssssntnetOOseROS -
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS .,.e0ccccas $63, 000

Clearing and grading ....v.eeeeececvcscesases. 920,000
Roads and sidewalks ,....ceceeveesenaveccesee 2,200
Landscaping ..eeeeeececeeecssoeescsasessseses 0,500
Transformer bank ....,...ce0veeeeeervecensssss 30,000
Utility connections ,....eeeseeessvsesssesses 4,300
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C. FACILITY CONSTRUCTION AND MODIFICATIONS ....cecovvvves

Building addition (21,600 square feet at $34
per Sqllare fOOt)....--co--oooooo-n-oooocoo $735,000

D, EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS ......
Video processing equipment .,....c.0000000... 122,000
E, DESIGN AND ENGINEERING SERVICES ,...cccceccecoccccccas

Total estimated COSteceeceossccssorsccascssnss

$735,000

122,000

80,000

$1,000,000
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JET PROPULSION LABORATORY

FISCAL YEAR 1964 ESTIMATES

DEVELOPMENT ENGINEERING BUILDING

DESCRIPTION:

This project proposes the construction of a building consisting of an
office wing and a laboratory wing which will include a total of 96,000 square
feet, The office wing will consist of 58,000 square feet, including a divi-
sion office complex, ten section chief offices, engineering offices, design
and drafting rooms, and six conference rooms, The laboratory wing will con-
sist of 38,000 square feet, including eleven technical laboratories, a machine
shop, a stock room storage area, and a high bay developmental laboratory. In
the office wing, utility feeds will be located in floor conduits on 5- or 10~
foot centers to allow for maximum flexibility. Interior partitions will,
wherever pcssible, be of the 7-foot high movable type. By using movable par-
titions, future changes can be made without creating air-conditioning and
lighting problems, costs of making changes will be lower, less disturbance
will occur during changes, and changes can be accomplished faster. Floor-to-
ceiling walls will be used in the conference room, restrooms, and executive
offices where privacy is essential.

The laboratory wing will be of rigid frame construction and will have
two floors of laboratory space on either side of a high bay area in the center.
The high bay area will have a hook height of approximately 35 feet to handle
spacecraft, components, mock-ups, ground handling and test equipment, shrouds,
and interface components associated with spacecraft and launch vehicles, The
pyrotechnics, temperature control coatings, instrumentation, circuitry,
electro-mechanics, cabling, potting, and spectro-photometry. A semi-clean
room, a machine shop, a stock room, a storage area, and a small number of
offices will be provided.

Sketches of the proposed building are shown on the following two pages.

JUSTIFICATION:

As the unmanned space exploration program advances from the use of the
Atlas~Agens launch vehicle to the Centaur and Saturn vehicles, the size and
complexity of spacecraft increases accordingly. Additonally, through extended
development. of the smaller-class spacecraft for application to special scien-
tific missions, the number of separate spacecraft concurrently under develop-
ment also increases. This growth of development engineering workload has
already seriously strained facilities, forced the use of ten different build-
ings and twelve trailers on the JPL premises and one leased facility off the
JPL premises to house the Engineering Mechanics Division, It is considered
essential for the efficient and effective development of future spacecraft to
bring the personnel of this division together into a single building and to
eliminate the use of trailers and off-site leases.
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JET PROPULSION LABORATORY
FISCAL YEAR 1964 ESTIMATES

DEVELOPMENT ENGINEERING BUILDING
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JET PROPULSION LABORATORY
FISCAL YEAR 1964 ESTIMATES

DEVELOPMENT ENGINEERING BUILDING
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At present, the Engineering Mechanics Division totals approximately 350
employees, In addition, approximately 80 contractor representatives assist
in the design and application of spacecraft components and subsystems on a
day-to~day basis, In the interests of efficient communication and coordina-
tion, it is highly desirable to provide closely integrated facilities for
contractor as well as JPL personnel,

The present decentralization of Engineering Mechanics Division activities
has separated the engineers from the developmental lagboratories an . shiops in
which much of their work is carried on., This separation, both of personnel
and activities, is a serious handicap to efficient and technically effective
work. Moreover, in many instances, the present facilities are overcrowded
and are generally inadequate to fully exploit the staff capabilities,

Completion of this proposed facility will eliminate the need for the
twelve trailers now occupied by Engineering Mechanics Division personnel, as
well as 29,000~ square feet of leased off-site space resulting in a monthly
saving of approximately $12,000,

COST ESTIMAT]:

A, LAND ACQUISITIONoto-ooooo-o.ooooooonoooocoocooooocc-oooo"l ===
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS..cec0cccccvcccccs $66,000
Clearing and grading...................o--. $10’000
Roads and sidewalkS.eeosecscsessocccesccccce 3,000
Landscapingooooooa.ocaoaooooooooooo.co.-aoo 6’000
Transformer bankeescecsssosccccccsscccccscnse 40’000
Utilitll coNNECtionSeesesesocescccscsscccsse 7,000

C. FACILITY CONSTRUCTION AND MODIFICATIONSeecoccocscsscscoscse 3,244,000

Building (96,000 square feet at $33.75 per

square foﬂt)ooooooooooto-ooooooooo.ooo-oo 3’244’000
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.eeeesecosses 255,000
Machine tOO].S...noo-oooconnonoooooooaoo.ooo 15’000
Materials handling equipmentescesesccsccces 30,000
Data handling equipment.eseceescecsassscnce 50,000
Laboratory equipment.sceccecscesssssccsssas 50,000
Structural and dynamic test equipment...s.. 50,000
Cryogenic equipment.secesccccscscesssscsnse 20,000
High-temperature equipment,cececcesccscescoe 10,000
Collimated light sSysteMsseescecscescrcsssces 30,000

E., DESIGN AND ENGINEERING SERVICES..cececcccccocccsooososcssses 335,000

Total estimated COSt.ceececscccccscs §3,900,000
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JET PROPULSION LABORATORY

FISCAL YEAR 1964 ESTIMATES

MATERIEL SERVICES BUILDING

DESCRIPTION:

This project provides for the construction of a four-story materiel
services facility of approximately 53,000 square feet which will house all
of the functions and activities of the Material Services Division except the
convenience of stockrooms which are strategically located in other laboratory
buildings for the support of the technical divisions. The building will be
of permanent-type construction and partially air-conditioned.

The facility will be utilized as follows:

Mail service: There will be a fully-equipped mailroom for
the dispatch and distribution of mail and parcel post,
with capabilities for handling classified material;

an addressograph room to house addressing equipment,

plate files, and facilities to prepare Lab-wide

mailings; and an adequate parking area and loading

zone to accommodate mail vehicles and service trucks.

Inventory control: Office facilities will be pro-
vided for ordering all material issued by the stock-
rooms and for maintaining proper inventories in the
stores warehouse.

Central stores warehousing: A warehouse area will be
provided in which inventories of all types of material
are maintained for stocking the laboratory stockrooms.

Stores: An office area will be provided for supervisory
and administrative personnel who operate the stockrooms.

Receiving and shipping: An area will be provided for
handling all material arriving at or leaving the
Latoratory; marking plant equipment; assembling ship-
ments; and an office for personnel engaged in the pre-
paration and filing of required documents and records.

Receiving inspection: Facilities must be provided to per-
mit classified and other material to be inspected on
arrival and before release.

CF 4-11
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Property accounting: Space is included for supervisory
and administrative property personnel engaged in the
accounting and maintenance of all Government property
records.

Material services division offices: An office will
be provided to house the division adminstrative
personnel and staff.

JUSTIFICATION:

The steady growth in size and scope of operations at the Laboratory
has imposed a considerable increase in the demands on the service and
support functions provided by the Material Services Division. Centering
the location of the activities of this division within a confined area,
readily accessible but away from the focal point of technical activitiles,
has been a prime goal of the JPL master planning board. The proposed
building provides the solution to these problems by partially consolidating
the activities of the division and maintaining them near an outer perimeter
of the Laboratory. The proposed location will confine the majority of
vendor truck traffic to the lower southeast area of the Laboratory.

Sketches of the proposed building are shown on the following two
pages.

The proposed building, in addition to consolidating the various
departments of the Material Services Division, will release the space
formerly occupied in the administrative services building to the Fabri-
cation and Facilities Procurement Section, the Industry Evaluation
and Assistance Section, and the Supply Procurement Division; the Accounting
Section, Financial Planning Section, and Business Services Section, of
the Financial Management Division; and the NASA-WOO Residency offices.

The Procurement Division and the NASA-WOO offices are now housed in e:ight
trailers and one leased off-site facility of 3,100 square feet. After
the above-mentioned moves, the trailers will be eliminated and the
off-site facility will be released. Elimination of the off-site space
will result in a savings of approximately $3,000 monthly.

COST ESTIMATE:

A. I.AND ACO]JISITION..............ou.oucooooon.nooooo-n-uoo-u -
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS.:cccccceccoses $60,000

Clearing and grading..................-..-.... $25,000
Roads and sidewalKkS.cceococeccossocccssccoccasnse 5,800

CF 4-12
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JET PROPULSION LABORATORY
FISCAL YEAR 1964 ESTIMATES

MATERIEL SERVICES BUILDING
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Landscaping..... Ceeteeccserana cereeens $1,000
Transformer banke..cees.oeccececaaosss 25,000
Utility connectionS.se.cscesesnsvccoee 3,200
C. FACILITY CONSTRUCTION AND MODIFICATIONS.:cccoeccee

Building (53,000 square feet at $26.80
per square foot).......ce0vevveea.. 1,424 000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...
E. DESIGN AND ENGINEERING SERVICES..... Geececsosvenne

Total estimated cost........

$1,424,000

149,000

LA Sl

$1,633,000
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JET PROPULSION LABORATORY

FISCAL YEAR 1964 ESTIMATES

UTILITY INSTALLATIONS

This project proposes the accomplishment of a series of site develop-
ment znd utility improvements. The scope of the work is identified on the
Jet Propulsion Laboratory site plan presented at the beginning of this
section. The required items are more specifically described as follows:

Road north of the telecommunications building: A service
road on the north side of the telecommunications building
will be reworked by grading, paving, installing sidewalks,
street lighting and the necessary utilities under the road.

Bailey bridge: the project includes the installation of a
bailey bridge parallel to the present bridge across the
Arroyo Seco. The bridge will be obtained from Government
surplus and the work will consist of installing foundations
and piers, and erecting the bridge. This bridge will be
used for one-way traffic in conjunction with the present
bridge.

Water system: The rehabilitation of the present water
system at the Laboratory is required. The work will consist
of installing a new water tank adjoining the present tank,
reworking the present pumping station and equipment, and
rehabilitating the inlet line which crosses the Arroyo Seco
from the City of Pasadena main on the east bank.

Demolition of buildings: The demolition of thirteen obsolete
buildings is included in this project.

Parking areas: The project includes the necessary grading and
paving to construct lots north of the materiel services build-
ing, in the east area of the Laboratory, in the northwest area
of the Laboratory, and north of Edison substation. Space will
be provided for approximately 375 cars.

Storm drain: A 36-inch reinforced concrete storm drain
will be installed in the canyon at the east end of the
Laboratory.

Landscaping: Landscaping is required for areas adjacent to
the new buildings and along roads in accordance with the
master landscaping plan, and including the center mall.

CF 4-16



Center mall: The project includes the necessary grading
and paving to construct a center pedestrian mall which
will extend from Road "B" to Road 'C" between the fabri-
cation shop and the vehicle assembly building.

Improvements to the sewer system: Changes will be made
to the present sewer system and lift station to accommodate
the increased load created by the new facilities.

Erosion control: Earthwork and planting will be placed on
existing bare and steep slopes to prevent erosion and result-
ing damage to buildings and outdoor equipment.

JUSTIFICATION:

Road north of telecommunications building: It is necessary
to construct this road as an access road to service the new
buildings in this area being constructed under the fiscal
year 1963 program.

Bailey bridge: With the widening of the east Arroyo access
road this year, a large increase in traffic from the east
is anticipated which can be brought directly into the
Laboratory. To handle this traffic, however, it is manda-
tory that two lanes be provided. The present Bailey Bridge
is only wide enough for one-way traffic and can only be
used for emergency egress. With the acquisition of a
second bridge, and in the event of an emergency, two lanes
of cars could be dispatched from the Laboratory.

Water system: The present water tank was constructed by the
Corps of Engineers in 1957 when the Laboratory had a popu-
lation of approximately 2,000. Since that time the
population has increased to approximately 3,800. The exist-
ing tank is inadequate from a fi.e prevention standpoint to
take care of the present population and the proposed
construction program. The new tank will be equal to the
present one in capacity. The existing supply line from the
City of Pasadena and pump were also constructed by the

Corps of Engineers in 1957 and both the pump and the line
are inadequate to meet the demands of the increased
population and new buildings.

Demolition of buildings: Several obsolete buildings must
be denolished to provide building sites for the facilities
in this budget and to conform to the long-range master site
plan.

CF 4-17



Parking areas: Additional parking areas are required to
partially replace parking areas which have been lost because
of rew construction.

Storm drain - East Area: This project is necessary to carry
off seasonal storm waters from the mesa in the east portion
of the Laboratory.

Landscaping: There are a number of areas throughout the
Laboratory which require regrading and it is necessary to
landscape these areas to prevent soil erosion.

Center mall: The master site and landscape plans provide
for a pedestrian mall to provide access between the upper
and lower areas of the Laboratory.

Improvements to the sewer system: The present sewer system
was designed in 1955 by the Corps of Engineers and was based
on & maximum population of approximately 2,500 people. At

the present time, there are approximately 3,800 people at

the lzboratory. It is necessary to rework most of the system,
including some of the lines and most of the lift stations

to provide adequate capacity for the present and immediate
future demands.

Ercsion control: At the present time there are numerous
banks which have lLeen created by previous cuts and fills.
To prevent further erosion of these banks with resulting
water damage to existing property, it is necessary that
proper control methods be applied.

COST ESTIMATE:

A- IANE’A(:QUISITION---.-—. ----- © 6 8 0 8 000000606060 0060000000 - -
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS...ceeccees $424,000

Rozd north of telecommunications building.. $ 14,000
Bailey bridge.ccccveecececcccocccoscscesccas 41,000
Water SYStem ceesssecscscecscaccesssecesssass 130,000
Demolition of buildings.eicecveeaceenncaans 10,000
Parking lotSeecceseesseceasccacsossoannacss 79,000
Storm drain - East AYea c..eececocoscacocess 30,000

Landscapinge ceecescesocscenccesseasocassaans 20,000
Center mallesecseesecocsascvocsconsoasansnns 30,000
Improvements to the sewer systemiceccscececes 50,000
Erosion control....eeeecocesncoscococcsocns 20,000
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C. FACILITY CONSTRUCTION AND MODIFICATIONS,.......... _—-
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS,,, _—-
E. DESIGN AND ENGINEERING SERVICES, .. .....e0vceueeess $ 43,000

Total estimated cost,........... $467,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1964 ESTIMATES

CONSTRUCTION OF FACILITIES - 1964 PROGRAM

LANGLEY RESEARCH CENTER

Fage No.
Location plan.ssecececececssscscssssscsacses CF 5-1
Addition to the vehicle antenna test
facilibyeeeoreescesecoccscoseconssssosccncs $1,758,000 CF 5-3
Electronic instrumentation laboratory....... 2,850,000 CF 5-7
Fatigue research laboratory....eccecececcces 1,291,000 CF 5-11
Hot gas radiation research facility......... 2,620,000 CF 5-15
Utility installationS.....cccvueccossccccnes 1,249,000 CF 5-20

Total.eeeeesneevoorvonssoncssnosscnns $9,768,000
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PROPOSED FISCAL YEAR 1964 PROJECTS
A. "ADDITION TO THE VEHICLE ANTENNA TEST FACILITY

= - B. FATIGUE RESEARCH LABORATORY
— - - C. HOT GAS RADIATION RESEARCH FACILITY
Qv D. UTILITY INSTALLATIONS
- ¥ E. ELECTRONIC INSTRUMENTATION LABORATORY
N
= FA .
— %ﬂ CILTTY %o DESCRIPTION FACILITY Mo. DESCRIPTION
=T k6 1€-POOT TRANSONIC TURNEL 1254 AMMUNITION STORAGE 1
B 147 TAYLOR ROAD SUBSTATION 1255 TEMPORARY WAREBOUSE &
L. ~ 1148 BTRUCTURES RESEARCH LABORATORY 1256 9- BY 6-POOT THERMAL STRUCTURES TUNNEL
I 1149 FORMERLY STABILITY TUNNEL 1257 LANDING LOADS TRACK
nasa, peorenty 1150 WEST MODEL SHOP 1258 LANDIRG LOADS TRACK COMPRESSOR BUTLDING
1151 COULING TOWER 1259 NORTH ARRESTING GEAR EQUSING
= 152 FORMERLY POWER PLANT 1260 SOUTH ARRESTING GEAR HOUSING
= 1153 METAL FIRISHING SHOP 1261 LANDING LOADS TRACK SEOP
= 1191 FORMERLY 9-INCH SUPERSONIC TUNNEL 1262 HIGH-SFEED HYDRUDYNAMICS OFFICE AND SHOP
119 FPORMERLY IMPACT BASIN 1263 CERAMIC-EFATED JET (PILOT MDDEL)
1194 WEST SHOP 126k HIGH-TEMPERATURE MACH 7 JET (PILOT MODEL)
1% WAREHOUSE 1265 8-FOOT HIGH-TEMPERATURE STRUCTURES TUNNEL
N, 1196 FOURDRY 1266 MOFFETT ROAD SUBSTATION
\ 1212 7~ BY 10-FOOT TURNELS LABORATORY 1267 HIGH-TEMPERATURE MATERTALS LABORATORY
- Ll2A o s 1268 DATA REDUCTION BUILDING
1212-B 1265 GATE HOUSE (HYPERSONIC PHYSICS TEST AREA)
1213 WEST CAFETERTA 1270 ROCKET PROPELLANT TEST UNIT, HPTA
1215 WEST HEATING PLANT 1271 OPEN SHED, HPTA
1217 ELECTRICAL STORAGE BUILDING 1272 MEATING PLART, EPTA
1218 FORMERLY GUST TUNNEL 1273 OPERATIONS CENTER; EPTA
1219 LANGLEY RESEARCH CENTER HEADQUARTERS 1274 CERAMIC-HEATED MACH 15 JBr  mrms
1290 PORMERLY 2 T LOADC CALIDRALLuR 1275 IMPACT AND FROJECTILE TEST UMIT, HPTA
1221 INTERNAL AERODYRAMICS LABORATORY 1276 IGNITER ASSEMELY BUILDING, EPTA
1222 MORALE ACTIVITIES BUILDING 1277 STORAGE A
1223 SEMAGE DISPOSAL PLANT 1278
122% LUMEER STORAGE SHED 1279
1225 WEST MACHINE SBHOP 1280
1227 TEMPORARY BUILDIRG 1 128)
1228 WEST AREA PASS OFFICE 1082
1229 PHYSICAL RESEARCH LABORATORY 1285
1229-A  FLUTTER TUMNEL 085 PROCESSTIG BUILDIRG, HFTA
1230 INSTRUMENT RESEARCE LABORATORY 1285 ]
1231 HELICOPTER APPARATUS 1286 ROCKET ASSEMBLY AND PROPRTTANR 4tewosmrow
152 FORMFRT Y PTIOMT BT AIRCRATT RICDANCEH LAB. WILDIRG
AND FABRICATION SHOP 1287 TEMPORARY SHED
1233 STRATTON ROAD SUBSTATION 1268 SOLAR FNERGY COLLECTOR
1234 JET EXIT TEST FACILITY 1289 TEMPORARY STORAGE
1235 FREQUERCY CONVERTER BUILDIRG 1290 SUBSTATION
1236 4- BY 4—POOT SUPERSONIC PRESSURE TUMNEL 1293 DYMAMICS RESEARCH LABORATORY
1239 VARMER ROAD SUBSTATION
1240 TEMPORARY WAREBOUSE 3
12k DRIVE CONTROL BUILDING
1262 PROPELLER STATIC TEST STAXC
124 YORKTOVN ROAD SUBSTATION
12& FORMERLY FLIGET RESEARCH LABORATORY FACTLITIES AUTHORIZED AND UNDER CORSTRUCTION
124k.A  WATER TANK XO. 2 1. HYPERSONIC AEROTHERMAL DYNAMICS FACILITY
124k-p  CONTROL LINE FACILITY 2. ERUIPMENT FOR
1245 TEMPORARY WAREHOUSE 1 3. HIGE VACUUM SPACE 9TRUCTURES PACTLITY
1246 TEMPORARY WAREBOUSE 2 L. LUNAR LANDING RESEARCE FACILITY
1247-A  FORMERLY GAS DYNAMICS LABORATORY CENTER 5. LOW-FREQUERCY ENVIFONMENTAL NOISE FACILITY
1247-p  WEST VWING 6. ADDITION TO HEATING FLANT
12L70 COOLING TOWER 7. ADD. POWER SUPFLY AND IMPROVED ARC CEAMBER FOR 10-MEGAWATT
1247-D  EAST WING ARC TUNAEL
1247-E  COMPRESSOR BUILDING 8. ENVIROMMENTAL RESEARCE PACILITIES FOR SPACECRAFT
1247-F  AMES ROAD SUBSTATION COMPONENTS AND MATERIALS
1247 HIGH-PRESSURE SHOCK TURE 9. PARTICLE ACCELERATOR POR SIMILATION CF MICRO-
1249 TEMPORARY WAREHOUSE 4 METEOROID IMPACT
1257 UNITARY PLAN WIND TUNNEL 10. STABILIZATION AND CONTROL EQUIPMENT LABORATCRY
122 WATER TANE ¥O. 1 11. VEHICLE ANTEMNA TEST PACILTTY
1253 TEMPORAKY VAREHQUSE 5 12. WEST ARRA AFPROACH ROAD
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

LOCATION PLAN

FACILITY NO. DESCRIPTION
580 FORMERLY ATMOSPHERIC WIND TUNNEL
581 THORNELL AVENUE SUBSTATICN
582 EAST COMPRESSCR BUILDING
582-A FORMERLY LOW-TURBULENCE PRESSURE TUNNEL
583 FORMERLY TRANSONIC BLOWDCWN TUNNEL
583-A MAINTENANCE BUILDING
584 UTILITY BUTLDING
585 FORMERLY 22-INCH TRANSONIC TUNNEL
586 SERVICE BUILDING

587 ADMINISTRATION BULLDING
640 8-FOOT TRANSONIC PRESSURE TUNNEL
641 8-FOOT TRANSONIC TUNKEL
6h2 BACK RIVER SUBSTATION
643 FULL-SCALE TUNNEL
6l FREE-FLIGET TUNNEL
645 20-FOOT FREE-SPINNING TUNNEL
646 DYNAMIC TUNNELS BUILDING
647 EAST SHOP
648 TRANSONIC DYNAMICS TUNNEL
650 MATHIS ROAD SUBSTATION
720 TANK NO. 1
720-A DYNAMIC MODEL SHOP
720-B TANK NO. 2
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

ADDITION TO THE VEHICLE ANTENNA TEST FACILITY

DESCRIPTION:

This project proposes construction of an addition to the vehicle antenna
test facility approved in the fiscal year 1963 construction program and soomn
to be placed under construction. The addition will provide facilities for
research and development work on transmitting and receiving equipment in the
microwave and millimeter wavelength regions, radiating systems for tse in
highly ionized flow fields, single element and arrayed spacecraft antennas to
obtain required gain beamwidth characteristics, feed systems for increased
efficiency, low noise amplification techniques, and related electroric
systems.

The facilities will include: electro-optics rooms with controlled
ambient radiaticn over the ultraviolet to infrared spectrum, and physical
optics instrumentation and equipment for the investigation of techniques for
the generat:ion, modulation, and detection of coherent radiation at light
frequencies; radio-frequency shielded rooms and microwave instrumentation for
development. of spacecraft transmission systems with improved efficiencies;

a laboratory equipped with instrumentation for accurate frequency and power
level measurements; cryogenic facilities such as helium liquefiers, high
field clectromagnets, low-temperature measurement equipment, and other
devices for research on low noise amplification techniques; and laboratory
space and instrumentation for research on advanced data acquisition and
transmissicn concepts for spacecraft and ground systems.

Detailed arrangements of the addition are shown in the drawing on the
next page.

JUSTIFICATION:

The vehicle antenna test facility is urgently needed for the develop=-
mental testing of flight systems for immediate projects. During the year
since the formulation of the 1963 construction program, a study of proposed
space research missions was made and telecommunication requirements were
compared with existing capabilities. This study revealed that a significant
expansion of research programs is required to provide the basic information
necessary tc design spacecraft and ground telecommunication systems for these
missions. The proposed addition to the vehicle antenna test facility is one
of the steps necessary to provide the facilities needed for expanded research
effort in this field.

The prcposed facilities will provide equipment and instrumentation for
research on techniques for increasing the information capacity and for
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FISCAL YEAR 1964 ESTIMATES

ADDITION TO THE VEHICLE ANTENNA TEST FACILITY
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extending the range of telecommunication systems. Because of variations in
mission requirements, spacecraft size, and other considerations, an improve-
ment in a single technique, such as increasing the size of the spacecraft
antenna, will not provide the required telecommunication capability. Rather,
orders of magnitude improvements in antenna gain, transmission power, and
receiver sensitivity (effective systems temperature) for both spacecraft and
ground-based systems are required.

Research on high gain erectable antennas for spacecraft, which has been
initiated at the Langley Center, will be expanded when the vehicle antenna
test facility is completed. However, parallel research efforts are required
on antenna feed systems, transmitters, and receiving techniques needed for
use with these antennas. Additional laboratory space and equipment are
required for this work and will be provided by this addition. Work on tech-
niques for increasing the gain, and thus the range, of large ground antenna
will require facilities for work on masers, cooled parametric amplifiers,
signal acquisition and detection techniques, and antenna feed systems.
Research on techniques of improving the over-all efficiency and increasing
the power output of spacecraft transmission systems requires additional
microwave equipment, measurement standards, and test facilities. Studies
with coherent: radiation at light frequencies have indicated the potential of
improving information capacity and extending the range of communication
systems. JInvestigations in this area will require careful control of ambient
conditions over a broad frequency spectrum and will require the special
equipment provided by this project for the generation and control c¢f coherent
radiation at light frequencies.

COST ESTIMATE:

A, LAND ACQUISITION....ccieveeesoceosvsscsassnsascsccsnsssscsasonns -—-
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.......cecccevecens $26,500
Utility connectionS.cveeeesescscsccccansossssssass 920,500
Grading and paving....ccceeeecceccscnesssccnssssns 6,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS.......cceeeveeeononcece 832,000

Light: control chambers and shielded rooms......... 180,000
Laboratory additions..(26,080 square feet at
$25.00 per square fOOt).e.eeeeseesessseveonsssss 652,000

D. EQUIPMENY, INSTRUMENTATION, AND SUPPORT SYSTEMS.......cccc... 822,500

Laboratory standards and calibration equipment.... 150,000
Laboratory test and shop equipment......cceeoeeeenn 87,500
Light frequency equipment and instrumentation..... 250,000
Cryogenic equipment...ceeeececssesscessacessssesss 155,000
Teleneter receiving and check-out equipment....... 180,000

CF 5=5



E. DESIGN AND ENGINEERING SERVICES.....ccevveceesvccssecnesesess __ $77,000

Total estimated COSt...eeenveevssnseonsencnaennecsass $1,758,000
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LANGLEY RESEARCH CENTER

FISCAL YEAR 1964 ESTIMATES

ELECTRONIC INSTRUMENTATION LABORATORY

DESCRIPTION:

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

The facility will include 1laboratories equipped with small thermal
environmental test chambers and instrumentation for development and testing
of telemetry components; dust controlled rooms, pressurized chambers, elec-
tron beam evaporators, high-vacuum deposition systems, and other equipment
for research in microelectronics; electro-optics rooms with controlled
ambient radiation over the ultraviolet to infrared spectrum, physical optics
instrumentatior, and equipment for the investigation of photoelectric and
electro-optical techniques applicable, for example, to hypervelocity flow
diagnostic instrumentation; equipment for reliability testing of electronic
equipment; and laboratory standards necessary for the development of high
accuracy electronics instrumentation,

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

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

JUSTIFICATION:

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

Successful accomplishment of future missions is contingent upon the
development of techniques and equipment to reduce the weight, space, and
power requirements of the electronic equipment to be used., The degree of
sophistication required in the data gathering and processing portions of
space probes, coupled with the limited payload capabilities of launch vehide
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ELECTRONIC INSTRUMENTATION LABORATORY
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systems, make improvements in electronic equipment and techniques necessary.
In addition, the typical long duration of space missions, and the absence

of onboard repair capability, requires that the reliability of these systems
and components be materially improved. Two techniques which promise to
alleviate these problems are the use of microelectronics and thin films.
Research into methods of obtaining flight-qualified components, utilizing
these techniques which have predetermined characteristics,is urgently needed.

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

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

The requested electronic instrumentation laboratory has been designed
to significantly bolster this important area of space payload instrumentation
and measurement. techniques research. The selection of instrumentaticn tech-
nologies and facilities that should be provided is based on a study cf NASA's
future needs in the area of electronic instrumentation. This study clearly
shows that major advances in this field are required to accomplish NASA's
planned miss:ions.

COST ESTIMATE:

A. LANDACCHI SITION...-.oc-oco-'c---no-oc-o.coooa-oooo..o..o-oc o=

B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS...cccoaocecccasas $312,770

Grading and paving.....seceeeesoceonocsssanses $50, 200
Qutside mechanical utilities....cieeveccreense 55,055
Outside electrical utilities....vcvevcecacoces 207,515

C. FACILITY CONSTRUCTION AND MODIFICATIONS.....c0cccecevacassas 1,618,800

Laboratory building....... ciscsssseceaseasanans 1,438,800
(First and second floors 56,400 square
feet: at $25.00 per square foot =
&°1,410,000)
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(Partial basement 3,600 square feet
at $8.00 per square foot = $28,800)
Special environmental controlsS....eeceececcaces 180,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....c.c0cccease

Laboratory standardsS..e.ccoseeecsssoescssosscsns 190,000
Environmental test equipment.....cceceeeesonsecs 200,000
Electronic test and shop equipment.......c.cc0. 363,430

50,000

Equipment installation.....ecceveececcacscnsnns

E. DESIGN AND ENGINEERING SERVICES....eeesssoccsscasccosssccscnse

‘803,430

_ 115,000

Total estimated COSt.....oeeeoccensonsene ﬁ%!850!000
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

FATIGUE RESEARCH LABORATORY

DESCRIPTION:

This project proposes the construction of a fatigue research laboratory
to house equipment utilizing high-capacity hydraulic apparatus., The facility
will provide a floor area of approximately 24,500 square feet, including area
for utilities equipment, and will be divided into the following gereral  areas:

Hot structure test area: This area will contain approximately 5,000
square feet of floor space with a heavy-duty floor. The area will

be provided with T-slot tie~downs at 2-foot spacings to support large
structural components during tests under cyclic heating and lcading.
A 5-ton overhead traveling crane will be installed for handling

large structural components.

General fatigue test laboratory: This area will contain approx-
imately 15,500 square feet of air-conditioned space and will house
existing fatigue test machines and associated equipment. Most of the
area will have a 20-foot clear height with a 7-1/2 ton traveling
crane to facilitate installation of heavy accessories and mainten-
ance of equipment. Special cells, some of them heavily soundproofed,
will be provided to protect personnel from very high intensity noise
associated with high-performance hydraulic test apparatus. A sight-
controlled room for photo-elastic stress analysis and special envir-
onmer:it:al control for tests in simulated space environments will be
provided. The special cells will have individually controlled air-
conditioning or ventilation as required for equipment to be housed.

A central closed circulating water system with cooling tower will

be provided for cooling portions of testing machines having high~heat
sources,

General work space: Approximately 4,000 square feet of space will
be provided for working areas for scientific and supporting person-
nel conrected with the fatigue research laboratory.

The new laboratory will be located adjacent to the structures research
laboratory &and will utilize the 10-megawatt power supply located in that
building for fatigue tests at elevated temperatures.

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

JUSTIFICATION:

The prevention of failure by fatigue continues to be one of the most
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FATIGUE RESEARCH LABORATORY
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important ccnsiderations in the design of aircraft and space structures, Al-
though research on the problems has been conducted for some years, fatigue
design has not been systematized as much as it must be to assure adequate
safety and life without costly proof tests. The situation is aggravated by
the introduction of environmental parameters such as heat, vacuum, and in-
tense noise fields, These parameters not only affect the phenomenon itself but
require that new materials and advanced structural configurations be develop:d
and evaluated. An expansion of research effort is needed to provide urgently
needed design criteria and to develop improved structural configurations.

The conduct of fatigue research involves a large number of tests in a
variety of fatigue testing machines. Most of these machines have strain-
gaged components which function most reliably if fluctuations in ambient
temperatures are minimized. Also, programming devices which are used on many
of the machines require good humidity and dust control for maximum rsliability
in operation. The materials under test are themselves sensitive to the en-
vironment in which they are tested to the extent that test results can be
seriously affected,

Fatigue research at the Langley Center is now being conducted in a large
hangar-type building originally constructed for the calibration of aircraft
for flight tests. The building is shared with other groups requiring frequent
access through large hangar doors. The opening and closing of these doors
cause rather large changes in temperature and humidity at irregular intervals.
The resulting effect on machine reliability and instrument calibrations has
hampered prcgress to a very significant extent.

The prcposed facility will provide a more nearly ideal environment in
which to conduct fatigue research without the undesirable influences which
have been present in the past. It will also provide well-designed space for
expansion of the effort so that tests under simulated environments and on
structural specimens can be conducted.

COST ESTIMAIE:

A. LAND ACQUISITION.QQ-n-oo..oooo.o--ooo...n...ooc-ccn---'occ -

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS...¢:ecesecesocns $224,000

Site preparation and relocation of

utilities............. Cieresr e ennas eeee $1,700
Drives, walks, and parking areas........... 14,800
Demolition of temporary building........... 4,500
Primary underground cable and ducts........ 23,000
Secondary unit substation............. ceeen 79,000
Secondary power duct for heater load....... 79,000
Communication connections.............. e 10,000
Mechanical utility connections........ ceree 12,000
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C. FACILITY CONSTRUCTION AND MODIFICATIONS..e:ccccessccasas © $656,000

Building (24,500 square feet at $20 per _ “
square fOoOt)..eeieecesecoocoransesarannss. $490, 000
Special humidity control and air-con-
ditioning..eeeeeeescacesccceccecscsccces 80,000
Special PLlingS.sceseeececcsesccscssssssns 43,000
Special foundations, structural fixtures,
a1.d sound insulation..eceeceeccossscccccs 43,000
D. EQUIFMEN1, INSTRUMENTATION, AND SUPPORT SYSTEMS.ieeaeees 336,000
Cra.rles;.ll...-.........................'..l 43,000
Fatigue research equipment.....iceeeececes 112,000
Instrumentation..ccececeseaceccoscccssaces 171,000
Laboratory equipment.,.ccecececscscsccosnscs 10,000
E. DESIGM AND ENGINEERING SERVICES..ccceieevccccssscsscnnes _ 75,000
Total estimated cost.....ceees $1,291,000
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

HOT GAS RADIATION RESEARCH FACILITY

DESCRIPTION:

This project proposes the construction of a hot gas radiation research
facility consisting of a 6-inch-diameter electrically driven shock tube, a
12-inch~-diameter electrically driven expansion tube, and a 10-millicn-joule
capacitor bank.

The shock tube driven section will consist of 6-inch-diameter stainless
steel tubes totaling 45 feet in length., Two test sections will be constructed,
one for use between driven tube sections and one for use at the downstream
end of the tube, The shock tube driver will be a 2-foot~long steel pressure
vessel capable of withstanding a pressure of 45,000 pounds per square inch,
The driver and driven sections will be joined together by a diaphragm secticn
and the entiire shock tube will be supported in a heavy structural steel frame.
Auxiliary equipment will include a collector coupling, collector support,
collector cables, and concrete thrust anchor. The shock tube will be driven
by helium,heat.ed electrically by up to 5-million joules from the 10-million-
joule capacitor bank.

The 12-inch~-diameter expansion tube will consist of an 8-foot-long
driver, an 8-foot-long stainless-steel intermediate chamber, and a 150-foot-
long stainless-steel acceleration chamber terminating in a test section,
Auxiliary equipment will include diaphragm sections, a collector assembly,
and a concrete thrust anchor. The expansion tube will be driven by helium,
heated electrically, utilizing the full power of the 10 ~-million-joule capac-
itor bank,

Use of a 10-million-joule capacitor bank to drive the two facilities
will require the purchase of capacitors totaling 7-1/2-million joules to add
to an available 2-1/2-million-joule bank. The additional energy storage
system will be of the same type and quality as the existing system. The
necessary capacitor racks, cables, and charging equipment will be purchased.

The shock tube and expansion tube will be housed in a masonry shelter
approximately 235 feet long, 40 feet wide, and 15 feet high. Lighting, ven-
tilation, heating, air conditioning, and an electrical supply system will be
provided., The capacitor racks will be installed adjacent to this shelter,

Detailed arrangements of this facility are shown in the drawing on the
following page.
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JUSTIFICATION:

For reentry vehicles entering the earth's atmosphere at speeds greater
than satellite speed, thermal radiation from the hot gas cap must be consid-
ered in designing the vehicle heat protection system., Compared to convective
heating, radiative heating is important for Apollo reentires but nct dominant,
whereas it is predominant for entry from interplanetary missions, The nature
of this dominant radiative heating in both earth and planetary atmcspheres
must be determined now in order to avoid the future penalties of crash pro-
grams, overruns in development projects, and/or excessive heat shield weight
with resultant sacrifice in payload.

The problem of computing the radiant heat flux to a reentry vehicle may
be conveniently divided into two problem areas: first, the basic radiative
properties of the gas in question at a given chemical and thermodynamic state
(e.g., intensity of radiation, spectral distribution, self-absorption), and
second, the definition of the flow field and radiation distribution to the
vehicle.

In recent years, much experimental research has been carried cut to
determine the basic radiative properties of high-tempeature air; the bulk of
this research has been conducted in shock tubes. Data have been obtained for
temperatures up to those typical of Apollo reentries, but existing shock
tubes do not have the capability of attaining higher temperatures.

The proposed 6-inch-diameter shock tube, driven by 5-million joules from
the capacitor bank, will be capable of investigating both equilibrium and
nonequilibrium radiation from air at temperatures characteristic of entry
velocities much higher than Apollo velocities., Radiation studies behind
incident shock waves (which duplicate the normal bow shock for the flight
vehicle) will be carried out up to shock velocities of 50,000 feet per second,
Equilibrium radiation behind the reflected shock can be investigated at gas
conditions characteristic of entries at velocities in excess of 60,000 feet
per second. It should be pointed out that, although the proposed shock tube
will be utilized chiefly for the investigation of radiative heat transfer in
air, other useful research programs, such as radiation studies in planetary
atmospheres, studies of chemical reaction rates, and convective heat-transfer
research will be carried out in this facility.

Whereas the aforementioned experimental work on basic radiation data
will be carried out in conjunction with theoretical studies, experiments must
carry the major burden of defining the radiative heat-transfer distribution
about reentry vehicles because of the difficulty of computing real gas flow
fields. The shock tube, although a highly useful tool for basic radiation
reasearch, is not capable of providing radiation distribution data because
the flow fields are not simulated when models are inserted in the high-
temperature (low Mach number) shock tube flow,
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The only ground facility previously known to be capable ofduplication of
flight velocity and free-stream conditions at altitudes of interest is the
ballistic shock tunnel. In this facility, small models (up to about 1/2 inch
in diameter) are fired into the flow generated by a conventional shock tunnel.
The small model size prohibits the use of onboard instruments and thus
measurements must be made by sensors fixed in the tunnel walls. As a result,
testing times are extremely short (about 1 microsecond) and distribution of
the radiation energy flux tovarious regions of the model cannot be obtained,
Further, models in ballistic shock tunnels are normally symmetrical models
restricted to flight at zero angle of attack; tests of lifting configurations
are extremely difficult to carry out.

Consequently, it is clear that existing facilities will not yield suffi-
cient flow field and radiation heat-transfer distribution data for the effi-
cient design of heat protection systems for lunar and interplamnetary reentry
vehicles,

The proposed 12-inch-diameter expansion tube will be capable of pro-
viding a short duration (tens of microseconds) flow of air at full-scale
velocities over 45,000 feet per second with complete duplication of the free-
stream properties. Fixed models of up to about 4 inches in diameter will be
tested with onboard instrumentation installed to measure the spatial distri-
bution of radiation energy flux to the vehicle surface., In addition, high-
speed motion pictures, shadowgraphs, and spectrographic data will be obtained
from equipment mounted outside the tunnel in a-conventional manner. A range
of model sizes will be used, making possible the isolation of both equilibrium
and nonequilibrium radiation over a range of altitude. Because the models
will be fixed to the expansion tube, asymmetric shapes at arbitrary angles of
attack will be utilized to make available data on lifting configurations not
otherwise obtainable except in expensive large-scale flight tests.

It has been demonstrated by previous shock tube work that the use of a
high-energy capacitor discharge into the shock tube driver yields performance
far exceeding that obtainable by any other practical drive methods. To obtain
the performance and testing time desired of the proposed expansion t:ube, a
capacitor bank of 10-million joules of energy storage is required of which
2-1/2-million joules are available from capacitors already purchased,

The hot gas radiation research facility, consisting of the 6-inch-diam-
eter shock tube, the 12-inch-diameter expansion tube, and the 10-million-
joule capacltor bank will contribute major inputs to designers of reentry
vehicle heat protection systems.
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COST ESTIMATE:

A,

B.

LAND ACQUISITION........'...'..................l.l...ll'l

SITE DEVELOPMENT AND UTILITY INSTALLATIONS..:eccooscccses
Electrical utility connectionS..eceeecesesscese $98,000
Site preparation, roads, and mechanical

utility conneCtionsIOQOO...'.........I....I 140’7(:.0

Capacitor banks, cable, and controls...eeee.. 1,328,300
FACILITY CONSTRUCTION AND MODIFICATIONS...veeeecescascase
Enclosure for shock tube (9,400 square

feet at $14,36 per square foot)eeeeeessoese 135,000
Tubes, test sections, drives, and

:;‘Jp:Po]-‘ts........."..'.................'.C.. 654’200
Handling equipment..ceceeececsecacocscsccccns 50,000
Energy storage sun shade..eeseesecsccccccnnas 7,800

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....c0cus.

L 1

General instrumentation,..cccesesesccecsosscee 80,009

DESIGN AND ENGINEERING SERVICES.ceeescssceccesccccccccans

$1,567,000

847,000

80,000

126,000

P~ Lol B

Total estimated COSteesececsecescscscsese $2,620,000
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

UTILITY INSTALLATIONS

DESCRIPTION:

This project covers the extension of utilities at the Langley Research
Center to support existing facilities, facilities under constructior, and
future facilities to be constructed. The scope of the project includes:

Road construction: The extension of Ames Road consisting of the
construction of approximately 3,500 feet of 30-foot wide paved

road including all necessary ground preparation such as clearing,
grubbing, excavation, fill, grading, and seeding. The proposed
construction will extend Ames Road from the morale activities build-~
ing to the Unitary Plan wind tunnel and from the Unitary Plan wind
tunnel to the high-speed hydrodynamics office and shops.

Utilities tunnel extension: The construction of approximately

3,800 linear feet of tunnel extending the existing walk=through
tunnel from the West Area heating plant to the area in which new
facilities are being located., The proposed tunnel extension will

be approximately 7 feet wide by 7 feet high and will provide central
utility services to existing and future facilities in the general
area cf the Unitary Plan wind tunnel.

The location of the proposed road and utilities tunnel is shown in the
drawing on the following page.

JUSTIFICATICN:

The more effective utilization of the newly developed portion of the
Langley Research Center West Area requires the extension of essential wtility
services to that area where facilities have just been completed, where facil~-
ities are ncw under construction, and where future facilities will be built.
The following factors justify each portion of the subject project:

Road censtruction: The principal access to the hypersonic physics
test area, to the landing loads track and to the lunar landing
research facility now being constructed is a temporary unsurfaced
road. This temporary road becomes almost impassible during ex-

tended inclement weather. In addition, it will be unable effec-
tively to carry the anticipated traffic load to the existing facil-
ities, to the facilities being constructed, and to the new facilities
authorized for construction in the fiscal year 1963 construction
program. The proposed new paving will extend the existing road system
to these new facilities,
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

UTILITY INSTALLATIONS
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Utilities tunnel extension: The underground utility tunnel system

protects the utility service lines fromthe weather and from ground
water protection which is not pessible with overhead lines or with
buried lines. With an underground tunnel, maintenance is required
less often, and when it is necessary it can be carried on without

excavation, pole climbing, or regard to weather conditions.

The

extension of the tunnel system will permit coordinating common util-
ities between the facilities in the newly developed area, and hetween
the facilities in that area and the established West Area facilities,

COST ESTIMATE:

LAND A(:(zu:[SITION.o-oo.-.oal.lno..l.o.oootooo.oooocoo.oacco

SITE DEVELOPMENT AND UTILITY INSTALLATIONS....ceecceeccasss

Road construction (approximately 3,500 feet

of pavement, 30 feet wide).vieeeeeeeeeaennn $325,000
Street lighting...ceeeeccsaceosscscnccccscanas 24,000
Concrete tunnel (3,800 feet; 7 by 7 feet;

underground).ceeececcccecscecscccosssascas 564,000
High-pressure steam and water piping..eeces. 241,000
Electrical installationsS..ceceeceeccecccocnee 24,000

FACILITY CONSTRUCTION AND MODIFICATIONS...eececvcosccnscccs
EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....ceces..

DESIGN AND ENGINEERING SERVICES. ..eveessosssssscscsccnsans

Total estimated COSt...ceocecccocnoese

$1,178,000

71,000

e e e e

$1,249,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1964 ESTIMATES

CONSTRUCTION OF FACILITIES - 1964 PROGRAM

LAUNCH OPERATIONS CENTER

Location plan...cececeesensorsosesccccsonossne
Advanced $Saturn launch complex No. 39%.......
Advanced Saturn supporting facilities.......
Barge lock and channel.....cccoececvcccccoces
Cafeterid. iieeeeeseecesesrscsccncosocscsnsnsos
Calibrations and standards laboratory.......
Central instrumentation facility.....cceev..
Deep space rnetwork launch station...........
Launch equirment ShOp.eeeesesesccceccsneosne
Manned spacecraft facilitieS..seoescecarcnes
Modifications to Saturn launch complex No. 34
Modifications to Saturn launch complex No. 37

Optical and electronic component servicing
facility.veeeeeenonorenoecacasoseocaneasnas

Range engineering and administration building
Range instrumentation sites.....ccccveeesess
Unmanned satellite operations facility......
Utility installations = New Area......ceee.e

Vehicle maintenance and service facilities..

Totaleeeeeeeeeeeeerononsssasnansasnse

$217,219,000
9,309,000
1,000,000
899,000
2,867,000
31, 508,000
4,000,000
1,517,000
6,512,000
1,310,000

3,435,000

855,000
605,000
4,823,000
1,680,000
23,755,000

1,561,000

$312, 855,000
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FISCAL YEAR 1964 ESTIMATES
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 964 ESTIMATES

LOCATION PLAN
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN LAUNCH COMPLEX NO, 39

DESCRIPTION:

This project provides the third increment of funds for the design and
construction of facilities required for the assembly, checkout, and launch
of the Advanced Saturn vehicle and other advanced vehicle configurations. The
funds requested herein will cover approximately 50 percent of the estimated
total complex cost. The fiscal year 1963 program funded approximately 40 per-
cent of the total complex cost and provided for the design and construction
of four high bays and the associated low bays of the vertical assembly build-
ing, one launch pad, the crawler roadway system from the assembly building
to the launch pad, two crawler transporters, two launcher-umbilical towers
and the procurement of steel for a third, three terminal repeater btuildings,
and a portion of the site preparation, roads within the complex, anc associated
utility comnections., The fiscal year 1963 funds also provided for the study,
design, and initial procurement of checkout and control equipment, flame
deflectors, firing accessories, instrumentation and connecting cabling,
general support equipment and the design of the ordnance arming tower. Addi-
tional funds will be required in subsequent fiscal years to complete the
project and maintain its operational readiness to service future launch
vehicle programs. The principle elements of the complex are shown in the
location plans and sketches on the following ten pages. The scope of work
encompassed by the fiscal year 1964 project includes the following items:

Site development and utility installations: This work will
consist of site preparation for one additional launch pad

and advanced site preparation for a third pad, final grading,
and installation of utility lines and connections throughout
the area. The project also includes hydraulic fill and other
site preparation for the barge terminal facilities in the
assembly building area, and the installation of cable race-
ways. The materials unloading area, funded in the fiscal
year 1963, will be adapted to provide fender piling, wharf,
storage, and vehicle handling facilities for terminal un-
loading. Roadways to outlying sites on the pad and to various
facilities located in the intermediate area between the pads
and the vertical assembly building will be Surfaced with
asphaltic concrete for heavy-duty operations.

Vertical assembly building: The basic structure was funded
in the fiscal year 1963, Funds are now requested to provide
for partitioning, flooring, lighting and equipping the
following areas within the vertical assembly building amd
includes the necessary structural features related thereto:

671617 O - 63 - 15 AF 6<5



LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN LAUNCH COMPLEX NO. 39
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN LAUNCH COMPLEX NO. 39
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LAUNCH OPERATIONS CENTER

FISCAL YEAR i964 ESTIMATES

ADVANCED SATURN LAUNCH COMPLEX NO. 39
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN LAUNCH COMPLEX NO. 39

B
b !
T
INSTRUMENTATION LAB - o |
— .
Tl
Lo |
1
1 9 1
1l—‘ 8o’
PLAN
20 0 20 40
SCALE- FEET

INSTRUMENTATION FACILITY

PERSPECTIVE

ORDNANCE STGRAGE COMA

PROJECT \

VERTICAL ASSEMBLY —
BUILDING




11-9 40

LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN LAUNCH COMPLEX NO. 39
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ADVANCED SATURN LAUNCH COMPLEX NO. 39
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Flight crew quarters: Four flight crews will be
involved in the complex checkout process. Quarters
totaling approximately 3,000 square feet will be
required. The quarters will be air-conditioned,
soundproofed, and contain sleeping areas, lavatory
facilities, lounge area, suit storage area, exercise
room, briefing room, kitchen, examination room,

and shower room.

Spacecraft support personnel quarters: These
quarters, comprising approximately 4,000 square
feet, will contain air-conditioned sleeping areas,
lavatory facilities, and a lounge area for space-
craft support personnel.

Medical dispensary area: A 4,000 square foot area

will provide for normal industrial medical care,

for emergency medical treatment of flight crew
personnel,and for emergency treatment of launch site
personnel in the event of a disaster on the pad.

The dispensary will be in the vertical assembly

building at ground level and will contain a ward area, two
surgical rooms, an equipment storage area, and a

medical supply area.

Launch control center: Approximately 90,000 square
feet of floor area in the vertical assembly building
will be outfitted to receive all vehicle checkout
and launch equipment for pre-launch and launch
operations. Display and monitoring equipment,
control equipment, and computer systems for auto-
mated and manual vehicle systems tests will be
installed in this area.

Spacecraft operations control room: A 20-by 30-foot
room will be located in the immediate vicinity of the
launch control center. This area will provide control
for spacecraft operations and for display and monitor-
ing of spacecraft systems during pre-flight prepara-
tions and launch,

Engineering shop and storage: This area, totaling
approximately 400,000 square feet, will contain
engineering space, shop, and storage space for

NASA and contractor personnel working on upper stage
preparation,

Instrumentation facilities: A total of approximately
71,700 square feet of floor space will be required

CF 6-16



for instrumentation facilities. Approximately
3,000 square feet will be situated in the low
bay area of the vertical assembly building,
9,400 square feet in the high bay area, 9,050
square feet in the launch control center, and
50,250 square feet in the area immediately adja-
cent to the launch control center,

Cafeteria: This area will consist of approxi-
mately 7,000 square feet of floor space in the
low bay area. Hot meals will be truck trans-
ported to the cafeteria and then dispensed to
workers in the vertical assembly building and
launch complex areas. It is estimated that
2,000 persons will be employed in the launch
complex No. 39 area during normal operations.

Launch pad: Funding is requested for the construction of

one complete launch pad, These additional facilities are

identical to pad No. 1 which was funded in the fiscal year
1963 program,

Crawler transfer system: Approximately 5 miles of the
crawler roadway is required to the two additional pads.
This extension will connect with the approximately three
miles of roadway to pad No. 1 funded in the 1963 program,

Arming tower: The arming tower has two basic functions.

The first is that of providing access required for the installa-

tior. of major ordnance and equipment on the assembled launch

vehicle, The second is the provision of access to the assembled

vehicle for service as may be necessary while the vehicle is
on the pad. The tower will be a rigid-frame steel structure
approximately 415 feet high, 150 feet by 125 feet at the base,
and 80 feet square at the top, and weighing approximately
7,300,000 pounds. It will be equipped with a stiff-leg
derrick, capable of lifting approximately 75 tons, an elevator
system, enclosed work platforms, and the necessary equipment
for performing its functions. The tower will be mobile and
will be moved by the crawler transporter from its parked
position to serve the launch vehicles on the pads.

Ordnance facilities: These facilities will provide two
storage areas for retro-rockets, ullage rockets, separation
devices, emergency escape rockets, and an area to store and
test the electro-explosive devices that will initiate or
detonate ordnance items, These facilities will be of approved
design and consist of vertical wall, overburdurdened, rein-
forced concrete and block structures containing approximately
10,000 square feet of environmentally-controlled space.
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Operations support buildings: A prefabricated type build-
ing, one story, of approximately 20,000 square feet, will

be provided at each of the three pads. The buildings will
provide engineering space, launch operation support services
space, and facilities for mechanical, structural and pro-
pulsion activities, They will also provide space for the
storage of spare parts associated with pad operations.

Instrumentation facility: This structure will be a one-
story building, 4,000 square feet in area, constructed of
reinforced concrete and concrete block, and environmentally
controlled. It will be located in the vicinity of the
vertical assembly building and will serve to house addi-
tiongl instrumentation allied with equipment in the assembly
builcding but which must be remotely located to eliminate
radio frequency interference.

Data link terminal and repeater buildings: This system will
be comprised of a total of twelve buildings, housing equip=~
ment to terminate and amplify closed-circuit TV, intercom,
and data cabling. Three of these buildings are being constructed
with fiscal year 1963 funds. Of the remaining nine buildings
requested in this budget, one will be a terminal building
located at the transfer system intersection and eight will

be repeater buildings located at regular intervals between
the intersection and the new pads. The terminal building
will contain approximately 400 square feet and the repeater
buildings approximately 300 square feet each,

Propellant services:

High-pressure gas systems: A high-pressure gas con-
verter facility will be centrally located in the
intermediate area at a safe distance from the launch
pads. One facility will provide all gaseous nitrogen
and helium required at the various launch sites and
vehicle checkout areas. Liquid nitrogen and liquid
helium will be stored at this facility for conversiomn
into gases as required., The gases will be trans-
ferred from the facility to the launch sites and
checkout areas. Vaporized gases will be distributed
from the gas converter facility to high-pressure

gas batteries at the launch sites as they are
required for checkout and launch purposes.

Liquid oxygen system: Liquid oxygen will be stored
in Dewar tanks with the necessary transfer equipment
located at each launch pad. The transfer equipment
will be used to transfer liquid oxygen from the
st.orage tanks to fill and replenish the vehicle tanks.
Liquid oxygen replenishing tanks, insulated but not
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vacuum-jacketed, are to be installed at each
launch site. The propellant will be used to
replenish liquid oxygen boiloff after the vehicle
has been loaded.

Fuel system: The RP-1 fuel facility will be located
within the launch pad area. Tanks are to be cross-
connected so that they can be filled or drained either
separately or concurrently. A fuel unloading station
will be provided that is capable of simultaneously
handling four 6,000-gallon RP-1 fuel transport semi-~
trailers. A transfer pump with a total pumping
capacity of 2,000-gallons per minute will be used

to load the stage through a transfer line. The
transfer system will automatically fill, replenish,
and adjust the fuel in the vehicle and evacuate

the transfer line. It will also drain the vehicle
and transfer line in case of an emergency.

Liquid hydrogen system: This equipment will be
used to fill and replenish liquid hydrogen from

the ground storage tanks to the S-II and S-IVB
stages. It will also supply liquid hydrogen to the
stages for replenishing during standby. The
transfer system will be completely automated and
designed to be remotely controlled from panels
located in the launch control center of the vertical
assembly building. Liquid hydrogen replenishing
tanks will be installed at each launch site. The
propellant will be used to replenish liquid hydrogen
boiloff after the stage has been loaded. Hydrogen
boiloff is disposed of by burning it in air after

it has bubbled up through the water in the burn
pond. A gas pilot burns continuously to provide

a constant ignition source. Water will be supplied
to the pond from an artesian well.

Launcher-umbilic4l towers: The launcher-umbilical tower
is primarily a transportable launcher which carries the
connected umbilical tower and the vertically assembled
Advanced Saturn vehicles. Three additional units (less
the cost of steel for one which was purchased with fiscal
year 1963 funds), for a total of five, are to be provided
under this project,

Communications and TV systems: Visual monitoring (closed-~-
circuit TV) and voice communication systems interconnecting
the operating areas of the complex will be provided. The
various components of these systems will be located in the
racks, consoles, and cabinets in the vertical assembly
building and throughout the launch complex area as required.

CF

6-19



Firing accessories: Firing accessories consist of items
essential to the functioning, checkout, reliability, or

safety of the launch vehicle system during pre-launch
liftoff, or abort phases of the launch operations,
Included will be all of those items (of ground support

equipment) necessary for system interfaces in the area of

propellant loading, propellant replenishing, umbilical swing

arms and controls, short cable masts, launcher arms, and

water cuenching system,

Instrumentation: This item covers instrumentation equip-
ment in, and adjacent to, the launch complex which will be
operated in conjunction with other instrumentation located

in the Industrial Area. The equipment consists of:

Computer equipment: This is peripheral equipment
for use in conjunction with the general-use
scientific and real-time instrumentation computers
which are located in the Industrial Area. It
ircludes printers, card readers, and punchers,
short-term data storage, and equipment for checking
the validity of digital data.

Data handling, processing, snd presentation equipment:

Equipment will be provided for the local processing
of a limited number of quick=look records, presenta-
tion of the results of onboard and ground measurements
during pre~flight tests and during early flight, the
local playback and presentation of records made

during pre-flight tests, and the conversion of data
to a form suitable for transmission to the real-time
instrumentation computers.

Tracking equipment: Equipment of this type is used
for the checkout of the on«board beacons and other
tracking aids, for compatibility tests involving
on-board and ground-based tracking equipment used
for flight safety purposes, and for gathering tra-
jectory information,

Flight TV ground equipment: This equipment is used

to check out the on-board TV equipment and to
establish compatibility between the on-board equip=~
ment and flight TV ground station. It is also used

to receive television information relayed to the vertical

assembly building from the flight TV ground station,
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Acoustics: Included under this heading is the
necessary instrumentation for measuring the local
acoustical environment during launches from the
complex and for measuring the sound pressure

levels to which personnel and equipment on the com=~
plex are subjected when missiles and space vehicles
are launched from nearby complexes.

Instrumentation engineering support equipment:
Equipment is required to measure the effects of

the launch environment on facilities and equipment

on the complex during launch and to determine the
local environment prior and subsequent to the flight,
Also included are equipment and prepared space to
provide some general services required in the launch
complex such as instrument calibration, laboratory
workshop, instrument storage, and electronic supplies.

Communications and data transmission equipment:

This item includes voice communications and signaling
equipment required for communications and data trans-
mission between the various instrumentation areas
within the complex. It is used to transmit instrumenta-
zion data (both in real-time and after the fact) to
computers and to data presentation equipment located
elsewhere in the launch area, and to receive data from
ingtrumentation systems and computation equipment
elsewhere in the launch area.

Telemetry equipment: This item contains the equipment
required in the launch complex to check out the on-
board telemetry equipment and the on-board command
receiver equipment during closed-loop operation, and
o condition closed-~loop telemetry information for
transmission to the telemetry station when the on-
board telemetry cannot radiate during the pre-launch
tests,

Measuring equipment: This item includes the equip-
nment required to check out the on~board instruments.
It also includes the equipment used to monitor

the output of some of these instruments during those
pre-launch tests which do not include the telemetry
package.

Cabling: Control, intercommunication, closed=circuit TV, data
transnission and countdown clock cabling is requested herein.
This cabling will be terminated in distributors located in

each bay of the vertical assembly building, the launch control
center, and each pad as required. The cable, where practicable,
will follow the route and utilize available cableway facilities

671617 O - 63 - 17 CF 6‘-21



provided for the launch pad.

General support equipment: Specialized tools, fixtures, and
items of equipment are required in support of pre-launch
preparations and launch operations, which are not provided

as a component part of operating facilities, Included are
such items as mobile service platforms; engine service and
exchange work dollies; stage handling and erection equipment;
trucks for transporting stages during checkout; portable
hoists; portable service equipment such as air compressors,
pumps, hydraulic power units and electrical auxiliary power
units; work scaffolding; shop tools; shop furniture and equip-
ment; coffice furniture and equipment; medical equipment; and
cafeteria equipment,

Deflectors: The two deflectors will be constructed of structural
steel beams and trusses supporting a thick steel skin. The
deflector will be transportable by attached truck-wheel
combination, It'will be secured in place on the pad, under-
neath the launch-umbilical tower by lowering shear plates into
slots provided in the concrete.

Checkout and control equipment: A special power supply and
electrical distribution system will be provided for the
checkout and control instrumentation, which will be very
accurately controlled in frequency and voltage and which will
be so distributed with isolation devices that there will be

a minimum of transient false signal feedback or interaction
between equipments and a minimum of voltage fluctuation
resulting from instantaneous line loads.

JUSTIFICATION:

In the fiscal year 1963 program, funds were requested to implement the
long-lead-time items for the launch complex and to carry out the initial
phases of the construction of the complex. This project requests funds for
completion of the launch complex increment necessary to meet the initial
phases of the Advanced Saturn launch schedule. Also included are funds for

increasing the initial launch capability by the addition of one launch pad and
supporting facilities for two pads. Specifically, individual item are required
as follows.

Site development and utility installations: This work

is required prior to beginning facility construction.

Launch pad areas require surcharge for foundation consolida-
tion and fill for elevation build-up. Underground utility
lines, roads, and terminal unloading facilities serving
areas of the complex must be installed.

Vertical assembly building. The following facilities will
be included in the low bay area of the vertical assembly
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building:

Flight crew quarters: Experience with spacecraft
checkout has indicated that the flight crews must
be continuously available due to their involvement
in pre~launch operations. Living quarters must,
therefore, be provided in the complex area to main-
tain the proximity to checkout operations and
simultaneously to provide areas for rest and study
which are essential to fulfillment of the mission.

Spacecraft support personnel: Sleeping and living

quarters are needed for approximately 20 personnel
whose services are required throughout the final
phases of spacecraft checkout and in support of
the flight crews,

Medical dispensary area: A study of the require=-
ments for medical support of the manned launches

end hazards inherent therein, and of normal industrial
medical support and possible disaster conditions,
indicates that medical facilities should be pro=-

vided within the complex area. The best site for

this facility is within the vertical assembly building.

Launch control center: This facility houses final
checkout and launch control equipment, and it is

from this command point that pre-launch and launch
operations are directed. It is, therefore, essential
for the operation of the complex and is contiguous

to that operation.

Spacecraft operations control room: This space

i.s required for occupation by the Spacecraft
Operations Director for the proper coordination

of the launch operations with the mission control
center at the Manned Spacecraft Center, and with the
tracking network support functions,

Engineering, shop and storage: Engineering, shop,
and storage space 1s required in the vertical
assembly building to directly support the checkout
and assembly of the vehicles.

Instrumentation facilities: The 71,700 square feet
planned for these facilities are required to house
instrumentation and personnel essential to operation
of the launch complex.
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Cafeteria: The number of personnel in the area and
the distance to the nearest existing cafeteria
justify the requirement for an eating establishment
in the vertical assembly building.

Launch pad: The additional launch pad is required to provide
sufficient launch capability to support the launch rates of
the Advanced Saturn vehicles as planned for the Manned Lunar
Landing program. The pads in the complex are widely spaced,
self-contained entities, and will provide a sufficient degree
of safety and reliability to accommodate a high launch rate
and provide a reasonable backup capability.

Crawler transfer system: This system is required to provide
means for transporting the assembled launch vehicle, the
launcher-umbilical tower and the arming tower to the new
launch pad.

Arming tower: The arming tower is required to install major
ordnance, and to provide proper access to the vehicle on the
launch pad. All major ordnance and sensitive-type ordnance
which could constitute an unacceptable hazard must be
installed away from the stage and vehicle test assembly areas,
Because of the large size of the escape, ullage, and retro-
rockets of the vehicle, an ordnance tower must be used to
provide access and handling capability for ordnance instal-
laticns., Because of severe design limitations imposed upon
the spacecraft, it is necessary that 360° access be provided
for the spacecraft while pre~launch operations are in pro-
cess at the pad. The availability of the crawler transporter
as a prime mover with the necessary capacity, and the fact
that the functions would be needed at each pad of complex

No. 39, suggested the mobile arming tower concept. The
concept is considered to be sound from an engineering stand-
point and offers the best overall solution to the problem.

It is considered to offer the best utility and safety
characteristics from an operational standpoint.

Ordriance facilities: These structures are required for the
local. storage and test of ordnance items in accordance with
established safety codes and practices. No other facilities
are available within the area to satisfactorily serve the
purpose. The operation and quarters involved are such as to
proh:ibit use of facilities at the Cape Canaveral Missile
Test. Annex.

Operations support building: Buildings are required to provide
technical suport and shop space for personnel stationed at

the pads during pre-launch operations. They will also pro-
vide for the storage of spare parts such as high-pressure gas
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system components which must be readily accessible during
launch preparations. To realize maximum efficiency for pad
operations, it is necessary that space be provided at a
location convenient to the pad.

Instrumentation facility: The 4,000.square=-foot building
will be near the vertical assembly building but sufficiently
distant to eliminate various radiation hazards and line of
sight problems,

Data link terminal and repeater buildings: These buildings

are required to terminate and reconnect cabling. The buildings
will contain panelboards and equipment to amplify electrical
impulses being carried by the cables., It is necessary that

this equipment be housed in a properly conditioned building

to provide proper and correct signal strength. Since operational
data will be transmitted along cables connecting’ these build-
ings, it is extremely important that signal level be main-

tained which is compatible with terminal equipment and that

there be no signal distortion.

Propellant services: The propellant services including the
high-pressure gas systems, the liquid oxygen systems, the

fuel systems, and the liquid hydrogen systems are required

to provide the desired quantities of gases and propellants
necessary to supportpre-launch and launch operations. Because
of the large quantities of gases and propellants required,

it is impractical to deliver directly to the pad without
compromising operational time, gas and propellant losses,

or taxing the logistic capabilities for provisioning of these
items in the short time frame required.

Launcher-umbilical towers: The launcher-umbilical tower is
the key to the mobile concept of operation. Its function
is to allow the vehicle to be assembled and then checked
out iIn the vertical assembly building and to transport

the launch-ready system to the launch site. The tower also
serves as a launch platform at the launch site,

Communications and TV systems: These systems will provide
operating personnel with the capability for communications
with, and visual inspection of, the various complex areas
during pre-launch and launch operations. It would be very
difficult to operate this enormous complex, spread over the
large area involved, without an adequate closed=circuit TV
system to view all operations in critical areas of the complex.
Communications to all areas are essential to continuity of
operations and safety standards.
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Firing accessories: These items are essential to operation
of the complex as they perform the vital functions of con-
necting the facilities of the complex to the launch vehicle.

Instrumentation:

Computer equipment: Peripheral equipment is required
in the vertical assembly building area to permit the
instrumentation computers in the industrial area to
function as a part of this complex during checkout

of the on-board instrumentation, and to receive

data from the instrumentation computers when they

are being used to monitor telemetry data received

at the telemetry stations during vehicle pre-launch
tests and during early flight.

Data handling, processing, and presentation equipment:

This equipment is required in the vertical assembly
building area to condition data for real-time trans=-
mission, to prepare nonreal-time data for shipment
to the user or for local quick-look evaluation, and
to display telemetry and tracking information during
pre-launch tests and during early flight.

Tracking equipment: This equipment is required in
the launch complex to check out the on-board tracking
beacons and to provide trajectory measurements during
the first seconds of flight, before the vehicle is
high enough to be accurately tracked by equipment
which serves more than one complex.

Flight TV ground equipment. Two functions are served
by this equipment: first, it is required in the
launch complex to check out the on-board television
system, and second, it will be used to show a flight
TV presentation in the Launch Operations Center area.

Acoustics: Instrumentation is required to determine
the nature of the acoustical environment produced
by the vehicle. This data is necessary to assist

in the evaluation of test data so that design

and criteria for future launch complexes and launch
area equipment can be established.

Instrumentation engineering support equipment:

The instrumentation systems included in this item

are required to measure the effects of the launch
environment on structures and equipment in the launch

CF 6-26



complex. This data is necessary to establish the
cause of malfunctions and to provide design criteria
for future equipment. The test equipment and instru-
mentation standards are required in the launch complex
in order to minimize holds in the countdown.

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

Telemetry equipment: On-board telemetry and command
equipment is frequently checked out through closed-
loop procedures. This requires telemetry checkout
equipment and command equipment in close proximity
to the vehicle and also necessitates the ability

to forward this information to the main telemetry
station.

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

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

General support equipment: This equipment is required to properly
equip the shops, offices, and specialized support areas of the
complex to carry out the missions of the complex.

Deflectors: The flame deflector is required to divert the products
of combustion of the vehicle exhaust gases and to protect the
boattail section of the vehicle and the launch pad from tempera-
tures and pressures generated by the exhaust flame during the

first phase of the launch between engine ignition and lif:-off,

Checkout and control equipment: Checkout and control equipment
which is made up of various types of measurement instruments, and
computational and display devices, requires closely controlled
electrical power free of transient noise and false signal feed-
back to prevent errors in the checkout results,
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COST ESTIMATE:

A,

B.

D.

LAND A(:(IU:[SITION...l...............

SITE DEVELOPMENT AND UTILITY

INST‘!LLIXTIONS.ooooooooooooooooooo

Site preparation and

roadsu.............. $1,580,000

Utility installations.,

FACILITY CONSTRUCTION AND

3, 200, 000

mDIF]:CATIONSooooocoooooooooooooo

Vertical assembly

bUildinSQQQoooooooo. 70,539,000
LaunCh pads. esesncsveee 15,930,000

Transfer systemMeececees
Arming toOWweresesescess
Ordnance (10,000
squaere feet at $70
per square foot)
Operaticns support
building (three;
20,000 square feet
at 512,50 per square
foo't)ooooc.ooooooc.-
Instrumentation facil-
ity (4,000 square
feet at $30 per
square foot)eeeecseee
Data link terminal and
repeater buildings
(2,800 square feet
at $32,15 per square
fOOt)ooc.oonoooooooo
High~pressure gas fa-
Cility.oooooo-otooqo

5,560,000

60,000

930,000

EQUIPMENT, INSTRUMENTATION, AND

S‘IPPO]('I‘ ‘SYSTEMS.......II.........

Propellant services:
High-pressure gas
ijst‘amoonooooooooo
Liquid oxygen system
Fuel systemMeessccess
Liquid hydrogen

Sy:Stem............

834,000
1,053,000
196,000

717,000

Fiscal Year
1963

$4,780,000

93,019,000

53,551,000

$2,560,000
4,100,000

28,663,000
15,930,000

7,080,000
13,000, 000

700,000

750,000

120, 000

90,000

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

5,000,000

Fiscal Year
1964

$6, 660,000

66,333,000

125,046,000
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Fiscal Year Fiscal Year
1963 1964

Launch~umbilical
towers (three).....$22,400,000 $34,100,000
Communications and
TV systems for:
PadSecececcsosnosscce - 1’450’000
Vertical assembly
building/launch
control center,.. - 2,200,000
Crawler waYeeessesos --- 437,000
Firing accessories:
Umbilical swing
AIMSaeevsessssnesss 1,000,000 3,405,000
Platforws and hand-
ling geareesesoes 250,000 2,570,000
High-pressure gas
regulation, con-
trol system, com-
ponent tests and
manualSseesseceee 500,000 6,550,000
Launcher armse¢ee... 1,600,000 2,150,000
Stage ground sup- ,
port equipment... 250,000 1,900,000
Liquid oxygen, fuel,
short cable masts,
and water quench
SyStemSQoooooaooc 1,400,000 6, 220,000
Instrumentation and
Equipment;
Ccmputer equipment, -——- 500,000
Data handling, pro-
cessing, and pre-
sentation equip-
mentpoocooocouo-o - 1’115,000
Tracking equipment, 600,000 2,209,000
Flight TV ground
equipmentecececes --- 60,000
Acoustic equipment, --- 200,000
Instrumentation,
engineering sup-
port equipment... - 780,000
Communications and
data transmission
equipment.sssecsee _— 500,000
Telemetry equipment 700,000 5,000,000
Measuring equipment 700,000 4,500,000
Cabling for:
Pads..l........l... 250’000 1,000,000
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Vertical assem-
bly building/
launch control
centeéreececscsscese

Crawler WaYeeoeoecoso

General support
equipment:

Furniture and of-
fice equipment...

Safety and medi-
cal equipment...e

Shop equipment..es.

Special handling
equipment.sescese

Mechanical equip-
MENtessvsoossenses

Deflectors (two)eeses
Checkout and control
equipment;

Vertical assembly
building special
power SupPPlyeeess

Launch control cen-
ter equipment,.,...

Equipment for laun-
cher-umbilical
towers and arming
tower, and auxil-
Lary electrical
equipment.ssceees

$250,000
2,400,000

700,000

2,000,000

1,300,000

1,400,000

2,051,000

Transportersiecessess. 11,000,000

E. DESIGN AND ENGINEERING SERVICES.,..

Fiscal Year
1963

16,500,000

Total estimated COBLeceossosne §167'850.000

$1,000,000
10,000, 000

600,000

400,000
1,200,000

1,325,000

1,475,000
1,800,000

7,900,000

Fiscal Year

19,180,000

$217,219,000
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN SUPPORTING FACILITIES

DESCRIPTION:

This project proposes the construction of additions to the general sup-
port facilities in the Merritt Island Area, which must be expanded in the
fiscal year 1964 to meet growing operational requirements. All of the facil-
ities involved in this project are located in the Merritt Island Industrial
Area. The project includes personnel parking, roads, equipment, and utilities
to connect with primary lines to make each facility completely useable.
Sketches of the facilities are shown on the following six pages; more detailed
descriptions of the work covered in this project follow:

Addition to the Launch Operations Center headquarters: This
portion of the project provides for the construction of a two-~
wing addition to the existing Launch Operations Center head-
quarters, formerly called the engineering and operations
building. The three-story addition will consist of approxi-
mately 197,000 square feet, with overall dimensions of each
wing being approximately 190 feet by 220 feet. The addition
will be constructed of masonry on steel frame and will
harmonize with the existing structure. 1Its interior will be
finished for office and laboratory use. The building will house
a population of approximately 2,030 people,

Addition to central supply building: The construction of a
one-story addition to the central supply building with
dimensions of approximately 136 feet by 294 feet will add an
area of approximately 40,000 square feet. The building will
be consiructed of steel frame with metal siding on a concrete
slab similar to the existing construction, The office area
will be air-conditioned and 4,000 square feet of the storage
area will be humidity-controlled. The storage space will
provide for the requirements of the NASA and its supporting
contractors. Approximately 6,500 persons (3,261 NASA
employees and 3,239 contractor or other ageancy employees)
were considered in arriving at the supply and storage

space requirements. The total supply requirement,

through the fiscal year 1966 of 109,600 square feet is
satisfied with the programmed construction and the

continued use of approximately 36,000 square feet of

storage in the Cape Canaveral existing Industrial Area.
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN SUPPORTING FACILITIES
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN SUPPORTING FACILITIES

I/ A A\ /
L 7 7’—

| s
,( 3l
BN
! T ...l 0’0
CRe=id 7
N
\_y (exisTing) : \_

! . !

| MS ! ; Ms !

. oo T 0

-

w|m SJ _; WM

,_ ——

T —[ oTo 1 (o] To ]

— = 1 - LEGEND

l——— 100" ———m~ MS MAINTENANCE SHOP
- 0  OFFICE

l T  TOOL CRIB

- [ STORAGE

S
— 49 T

T 0‘0

| D
'L‘ ACCITIONS 70 PLANT MAINTENANCE FACGILITIES
—_ Iool.ol'_H
“ 0_25 50 100
PLAN

SCALE-FEET



L AUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN SUPPORTING FACILITIES

- ;@
[0 TWm|_"
200' N
)
50'
o F T
0
—t
NEW ADDITION 01 o
ol €
W
o POL
! Q
! n
: EXISTING WAREHOUSE ja——
[ 3
i
L

{ r
% &
|
JI__!L | [oTo 10 PERSPECTIVE
L 200" l
F ! 50 0 50
o = = o
ROADWAY SCALE N FEET

" "MdoTo]o]

WAREHOUSE

200’

9¢=9 40

P
3
a
m
3
C
C
[7]
n
T
»
".
i)
™
w




-89 - C L1919

&

LE=9 IO

LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

ADVANCED SATURN SUPPORTING FACILITIES

75%-0" -
50-0"
¥
lo-0"
PERSPECTIVE
TRAINING &
READY ROOM
ADM w [ ™ | oFFicE OFFICE
= ) )
€Lo — _— L 400"
HEATER &
UTILITY
ROOM ~ N
~a &, — SN
OPERATIONS | LOBBY | SECURITY|DETENTION OFFICE aN "’/4,/4
Ny
Py MERRITT / et Vep
ISLAND jf o, s
i INOUSTRIAL S~.oo
- by 17 AREA
PLAN S PROJECT
ORSINO -
1 — ~—
; ~AlA
[, = == |
QRAPMIC SCALE - FEET SITE PLAN
SECURITY  HEADQUARTERS o 8000 16000

SCALE-FEET



Storage requirements for the period subsequent to the fiscal
year 1966 cannot be adequately determined at this time.

Additions to plant maintenance facilities: Additions to the
existing plant maintenance facility will consist of a one-story
extension to both ends of the existing building and the con-
structicn of a separate building., Plant maintenance includes
the maintenance and repair of all buildings and grounds, roads,
utilities, canals, and facilities. The two extensions and the
separate building will each have an area of approximately 15,000
square feet, for a total area of approximately 45,000 square feet
in the fiscal year 1964 project, Utilities required to make the
facility completely operable will be provided., Outside storage
will be available for road working equipment, trucks, and other
vehicular equipment used in maintenance work, Related work such
as interior shop work will be grouped into one building and work
generally involving the outside activities will be grouped in
another building, The buildings will be of masonry construction
similar to and compatible with the existing construction,

Additions to warehouse facilities: This portion of the project
provides for the construction of a total of approximately 80,000
square feet of enclosed warehouse space and approximately 6,700C
square yards of outside storage. The work consists of (a) an
addition to the existing facility for hardware and small non-
electrical items, of approximately 20,000 square feet, (b) a
paint-oil-lubricant storage building, with an area of approxi-
mately 10,000 square feet, (c) a building for storage of lumber,
doors, windows, and bulky construction materials, with an area
of approximately 10,000 square feet, and (d) a humidity-
controlled building for storage of electrical supplies with an
area of approximately 40,000 square feet, Utilities will be
provided as required to make the facilities completely operable,
The buildings will be properly isolated for fire and explosion
damage control, yet will be close enough for economical loading,
unloading, and management, This facility will provide storage
for all range support items except cable, electronic, and optical
items, The structures will be of masonry construction and will
harmonize with the existing construction.

Security headquarters: The construction of a security building
is required for a police force headquarters., The single-story,
masonry structure will have a gross area of approximately 2,500
square feet, The building will be air-conditioned and a fire
alarm system will be included. Heat will be supplied by the
central heating plant in the area., Roads, parking, site develop-
ment, and utilities will be provided as required to make the
facility completely operable. The facility will serve as an
administrative center for police matters and as a dispatching
point for security police assigned to the new area., The building
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will also serve as the weapons depository, interrogation point
for wminor police matters, temporary detention point, and police
radio base station.

JUSTIFICATION:

The continuing build-up of persomnnel for the Manned Lunar Landing
program and the progress on the associated facilities and programs require
increases in mission and range support facilities. The additional personnel
must be provided working space, transportation, supply, and all other
services necessary for proper work performance., The present mission and
range support facilities are inadequate for the work programmed in the fiscal
years 1965 and 1966,

Addition to the Launch Operations Center headquarters: The
forecast number of related research, engineering, and adminis-
trative personnel who should be housed together in this facility
through the period covered by construction in the fiscal year
1964 is 2,031, The authorized building will accommodate 1,110
persons, These personnel are concerned with the Saturn and
Advanced Saturn vehicles; and with fiscal matters, procurement,
and overall management and administration. Housing these groups
under one roof will greatly simplify transportation, travel time,
and meeting problems; will improve overall program management,
and wi.ll create an atmosphere of unity of purpose. The most
logical location for the required additional space is an
addition to the Launch Operations Center headquarters.

Addition to the central supply building: The activities and the
personnel in the new area will be increasing steadily during the
next few years, Larger amounts of supplies and equipment will,
therefore, have to be handled and stocked in support of this
build-up. The return and salvage cycle will be in full operation,
More dispensing and recording operations will be involved. Since
the order-receiving-issuing cycle involves, in many cases, a
protracted period, it is necessary to have adequate storage to
prevent damage to merchandise and delays in issuing. The re-
quested space will provide the necessary facilities from which
efficient supply functions can be maintained.

Addition to plant maintenance facilities: As new facilities
begin to be completed toward the end of 1963, there will be a
definite need for increased plant maintenance functions. In the
fiscal year 1964, there will be a sharp increase in plant
maintenance and repair requirements as large increments of
building space and utilities are completed and go into full
operation, Preventive maintenance and minor repair begin as
soon as a facility is completed. In a semi-tropical climate,
the deterioration of paint, wood, paving, and metal is rapid.
The intensive use of facilities also results in the rapid break-
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down of support systems and utilities, Maintenance and repair

facilities must be available on a continuing basis as soon as
a facility becomes operable.

Addition to warehouse facilities: The authorized facility
provides only the initial or token increment of the storage

requirements for range support materials, As the program moves

into 1964, the new construction in the Industrial Area will be

going into operation, Warehouse capacity must be available to

accommodate the supplies and materials which will be arriving in

ever-increasing volume to support the program. Lack of these
local storage facilities would move the logistic support area

back to the Cape Canaveral Missile Test Annex and to Patrick Air

Force Base, The result would be a most inefficient and
uneconomical operation. In addition, adequate storage area is

not actually available at either of the alternate sites mentioned,

Security headquarters: Guards are needed to protect the
Government property from theft and sabotage and to provide

vehicular traffic control, There will be upward of 6,000 persons

employed in the new area which contains approximately 87,000
acres. Approximately 115 persons will be engaged in security

matters associated with the new area, The administration of the

operations of that force requires a headquarters for records
filing, for guard supervision, and for a reporting station for
the guarcs going on duty,

COST ESTIMATE:

Al IAND AC(21J1=;1T10N00000ll.»....t..l...DO'..O.QO.OO..OQ....td....

B. SITE DEVELOPMENT AND UTILITY INSTALLIATIONS......ccccccosoucann

Clearing and grading.....ceeeeecesccscscsscccncs $158,000
Roads, parking areas, and outdoor storage areas 457,000
Water, sewer, electrical, heating, and

communication connections....... cesescccascns 250,000

C. TFACILITY CONSTRUCTION AND MODIFICATIONS....ce00cc00cescoscncccs

Addition to the Launch Operations Center
headquarters (197,000 square feet at $22

per 5quare fOoOot)...eeieesscsossosooscccsansonna 4,334,000
Addition to the central supply facility

(40,000 square feet at $9 per square foot)... 360,000
Additions to the plant maintenance facility

(45,000 square feet at $19 per square foot).. 855,000
Additions to the warehouse (80,000 square feet

at $10 per square foOt)..eeeeeeeeooscscscscas 800,000

$865,000

6,399,000
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Security headquarters (2,500 square feet
at $20 per square fOOL)....eeeeevaococcosces $50,000

D, EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS......cc0ccee.

Inter-communication equipment.....ceceeevcees 300,000
Laboratory and shop equipment.....ceeeceecees 650,000
FUurnitUre. . ceeeeeeetocosvcrcsonsosscsaccncccsss 60,000

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

T'Dtal eStimated COStuouunoo..Ou.c....oa..c.oc.ol..o

$1,010,000

1,035,000

£4,309,000
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

BARGE LOCK AND CHANNEL

DESCRIPTTION:

This project provides for NASA's share of the cost of constructing a
waterway connection between Port Canaveral Harbor on the Atlantic Ocean and
the existing barge channel in the Banana River. The overall scope of the
work consists of a ship lock with dimensions of approximately 90 feet in width,
400 feet in length, and 14 feet in depth over sills; a four lane moweable
bridge with a clear span of approximately 90 feet; approximately 12,000 line-
ar feet of channel, with approximate dimensions of 125 feet in width and 12
feet in depth, extending from the lock to the existing Saturn barge channel
in the Banana River. The project also includes the deepening of the existing
barge channel from approximately 10 feet to approximately 12 feet, hetween
the connecting point and the Advanced Saturn launch complex No. 39. A 2,400
square foot operations building, with dimensions of approximately 40 feet by
60 feet, will be provided at the lock to house the operating equipment and
operations crew, All site preparation and utilities required to provide a
completely operable facility will be included with the building. One person
will be on duty at all times, and a minimum crew of three will be required to
operate the 1lock,.

The portlon of the work to be funded by NASA is as follows:
(a) The additional cost of providing lock width of approximately
34 feet more than the 56 feet which the U. S. Army Corps of
Engineers would normally provide.
(b) The lock operations building.
(c) The deepening of the existing channel from 10 feet to 12 feet,
The basic lock and the channel dredging in the lock area will be includ-
ed in the Corps of Engineers budget for the fiscal year 1964. The bridge will
be provided by the State of Florida.

JUSTIFICATION:

The present barge channel from the intra-coastal waterway to the Advanced
Saturn launch complex No. 39 area is 125 feet wide by 10 feet deep. However,
bridge clearances on the intra-coastal waterway limit barge width to 55 feet.
Advanced launch vehicles to be transported in the near future will require a
minimum barge width of 87 feet and these launch vehicles could not be barged
over the intra-coastal waterways without major revisions to several existing
bridges.
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Altering the structure of existing bridges would be expensive, time-~con-
suming, and would seriously disrupt vehicular traffic over a wide area.
This is not considered feasible, Construction of the lock and channel
is the only practical means of accommodating the larger barges. The right-
of-way land is owned by the Port Authority of Brevard County, Florida so that
no costs fcr land will be involved. The location of the lock at the Port
Canaveral Harbor will utilize existing port facilities to the greatest extent
possible.

Without the proposed lock and channel, the direct delivery of fully-
assembled advanced launch vehicles to the barge unloading facility will not
be possible in the Advanced Saturn launch complex No, 39 area. The vehicles
would have to be shipped in smaller sections for extensive local assembly or
be transshipped at Port Canaveral., This multiple handling would be expensive,
time-consuming, and hazardous,

COST ESTIMATE:

Au LAND ACQUISITIONo.o.oon-oooonoooooo-ooooooo-o-oocoo-oo.--oo s=-
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS....ccecccesccass $925,000
Site preparation and utility connections,.... $25,000
LOCk.......“.“‘.....‘........‘....‘.‘...‘.. 700’000
Channel dredgingoo-coo.ooc-cooa.oocooco-cc-oo 200;000
C., TFACILITY CONSTRUCTION AND MODIFICATIONS...cece000c0000000asas 48,000
Operations building (2,400 square feet at $20
per sJquare fOOt).co-o-ooooooooo--ooo-nooooa 48’000
D, EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..ceescoccces 12,000
Lock operation equipment,sseeesvesoverernsces 11,000
Furniture-oocooocooo-noonoccoccnonlcoooaooona 1,000

E. DESIGN AND ENGINEERING SERVICES..eeecescsveccscscoccnccocsos 15,000

Total estimated coSt.vecevesesss  $1,000,000
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES
CAFETERIA
DESCRIPTIOK :

This project proposes the construction of a 400 -seat main cafeteria and
central kitchen to be located in the Merritt Island Industrial Ares. The
cafeteria tuilding will have a gross area of approximately 15,000 square feet,
with over-all dimensions of approximately 135 feet by 158 feet. The con-
struction will be of reinforced concrete with masonry curtain walls and will
be of standard design. The project includes the necessary utilities, roads,
parking, equipment, and furnishings to make this a complete and operable
facility. Also included in the project are the equipment and furnishings for
outlying serving areas. A sketch of the facility is shown on the following

page.

JUSTIFICATION:

Recent food service plans prepared independently by the Launch Operations
Center anc the range contractor have resulted in the conclusion that a
requiremert exists for a centralized kitchen cafeteria with auxiliary food
service lines located in several additional areas throughout the NASA
activities on Merritt Island. These plans reflect a savings in cost to be
realized from grouping of personnel and cooking facilities in one locale. A
400 man cafeteria will be located adjacent to the main kitchen to serve range
operation personnel in the immediate vicinity.

The food prepared in the central facility will be transferred by van to
the various outlying servicing facilities, It is estimated that by January

1, 1965, there will be approximately 6,000 people working in the Merritt
Island area, of which approximately 3,000 will require the services of this
cafeteria,

COST ESTIMATE:

A, LAND ACQUISITION. ..t vrueeereeoronornsssasssnesseonoonsonsa ---
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS.......eeveeecscecn $150,000

Clearing, grub' ing, and grading.....eeeeeeeeeses $50,000
Water, sewer, electric, telephone and fire

alarm ServiCesS....iieieesesssceseacesrsescoansns 30,000
Service road and parking area..c.eeeceeescccecascs 70,000
C. TFACILITY CONSTRUCTION AND MODIFICATIONS. ... etveovevossacones 370,000
Building..(15,000 square feet at $24.70 per
SI1ATE FOOL) . uiuiveoeessonensssssnonsssossnnes 370,000
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D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS......eceve.... $306,000
Main kitchen and cafeteria equipment......eoeeeee.  $157,500

Main cafeteria furniture.....ceeeeeccesoceonosnss 9,500

Servirg line equipment at the operations and

checkcut building....oeeeeeevossoescsscecsasans 59,000
Servirg line equipment at the engineering and
operations building...veeesesasesoocrcsaccosennns 80,000
E. DESIGN AND ENGINEERING SERVICES. ... :cieetsoeossosccsocosccssns 73 009

RNESSL S Rt

Total estimated COSt...ieeeeescsoacssssccasossnssoasns §899IOQQ
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

CALIBRATIONS AND STANDARDS LABORATORY

DESCRIPTION:

This project provides for the construction of a laboratory of approxi-
mately 15,000 square feet for calibrating and standardizing electronic and
mechanical equipment. As indicated in the drawing on the following page,
the laboratory will be a two-story masonry structure located in the Merritt
Island Industrial Area, with dimensions of approximately 75 feet by 100
feet. Heat will be supplied by the central heating plant in the area.

This facility will be provided with a very high order of air-conditioning
and humidity control. Other special environmental controls for light and
dust will te needed in some specialized areas, A fire alarm system will
be provided within the structure, The equipment foundations will be
designed tc eliminate vibrations produced by vehicle firings and flight.
Site develcpment, parking, access roads, and utilities, such as water,
sewer, specizl electric power, and communications,will be provided as
required tc make the facility completely operable.

The fecility will provide the capacity to adjust,to a uniform standard,
gages, meters, and equipment used to read or measure physical quantities
or qualities including wave shape, frequency, and amplitude; electrical
resistance, capacitance, and potential; pressure, temperature, light,
velocity, zcceleration, thickness, hardness, length, weight, and time.

JUSTIFICATION:

The equipment used to launch vehicles and to obtain data from launches
is extensive and, in part, delicate and complicated. The equipment must
be accurate and operable. To insure the accuracy of readings and the
reliability of performance, all items must be checked and tested. The
gages, meters, tools, and equipment used for checking must all be accurate
to fixed standards. To provide and maintain that degree of accuracy, they
are returned to a standards and calibration laboratory for periodic
examination snd setting. The actual launch equipment itself, if portable,
can, when cesired, be sent to the laboratory for recalibration by the
master equipment. The existing facilities at Cape Canaveral and at the
Patrick Air Force Base are operating on two shifts to keep up with the
current workload. A new test shop and standards laboratory is programmed
for the Patrick Air Force Base in the fiscal year 1965 to meet the present
workload. The present workload is estimated at calibrating over 15,000
items on an average of twice a year. The additional workload which will be
generated by the expanded facilities of the Launch Operations Ccnter cannot
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CALIBRATIONS AND STANDARDS LABORATORY
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be accommodated by any existing or planned facility. The distances from
the new Merritt Island Industrial Area via the completed road net are 7
miles to the Cape Canaveral standards laboratory and 25 miles to the Patrick
Air Force Base laboratory. A saving of 2 hours of travel time plus mwileage
costs would be realized by the elimination of each trip to the Patrick Air
Force Base and 24 per cent of that saving by eliminating each trip to the
existing area from the new area. In addition, there would be an increased
possibility of shock damage to the adjustments when transporting equipment
the longer distances to the present ships. The economical location c¢f the
required additional capacity is on Merritt Island. The unit cost of this
facility is above normal due to the requirement for foundations capatle of
damping out shocks and vibrations, and due to unusual environmental
requirements required in this type of structure.

COST ESTIMATI:

A, LAND ACQUISITION. .. eovevceeovocccasoconcasassocsnassansan ---

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS,..,.....o0vees..n $60,000
Clearing, grubbing and grading........ecuue.. $20,000
Access roads and parking area.......cccceeens 20,000
Utilities extensionS......veveveeeccscosnoaes 20,000

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

Building (15,000 square feet at $46.65 per
SQUAre fOOt)..euevererunesocosessoeosonsnns 700,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS........... 2,000,000
Electronic test equipment and standards...... 1,000,000
Mechanical-hydraulic test equipment and

standards..... teceseraarorsasessesasesseses 750,000
Physical standardsS.......ovevevecocoenceccens 250,000
E. DESIGN AND ENGINEERING SERVICES......c.evceecceecancoccens 1)7,000

Total estimated coSt.sececsscese §2,8§7,000
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

CENTRAL INSTRUMENTATION FACILITY

DESCRIPTION:

This project covers the design and construction of an instrumentation
facility consisting of two separate masonry buildings. The two-story primary
structure, with dimensions of approximately 200 feet by 235 feet, and a gross
area of approximately 94,000 square feet, will be centrally located in the
Merritt Island Industrial Area. The one-story auxiliary structure, with
dimensions of approximately 50 feet by 156 feet and a gross area of approxi-
mately 7,800 square feet, will be located approximately one mile north of
the primary structure to avoid radio frequency interference from equipment
operating in that structure., Both buildings will have dropped acoustic
ceilings, composition tiled floors (elevated in laboratory and other special
use areas requiring extensive cabling), and a high order of humidity control
and air-conditioning. Sketches of the two buildings are shown on the follow-
ing page.

This facility will serve all NASA launch complexes., It will include
electronic and other equipment suitable for operation from a central facility
in support of more than one launch complex, to accomplish: (1) environmental
measurement at the launch site before and during flight; (2) pre-launch
checkout of on-board measuring, telemetry, tracking, command, and television
equipment; (3) flight readiness monitoring before and during flight; (4) re-
ceiving and recording telemetry, television, and tracking data during lift-
off and early flight; (5) real-time presentation of tracking, telemetry, and
television data including limited real-time data reduction and analysis;

(6) preliminary post-flight reduction and evaluation of tracking and telemetry
data; and (7) scientific computations related to launch preparation,

The required equipment consists of:

Computer equipment: Computer equipment is required for
scientific calculations related to launch preparations;
real-time computer equipment is required for analyzing
telemetry and tracking data during pre-launch vehicle tests
and powered flight, The main bulk of the computer equip-
ment will be centrally located to serve more than one com-
plex. The nature of the computer task demands close coordi-
nation with, and proximity to, other elements in the area
of cata input (especially telemetry data), data output,

and display.

Data handling, processing and presentation equipment:
This equipment will be used for checking the validity of
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raw and reduced data, making tape and card copies and
hard-copy records; and preparing digital and analog

records for shipment to the user for local quick-look
evaluation, presentation, or reduction, It includes card
handling and data conversion equipment, printers, photo
processing equipment for analog records, digital and analog
display equipment, short-time data storage equipment, and
the buffers necessary to operate this equipment in con-
junction with the computers mentioned above,

Tracking equipment: The project includes a central record-
ing station and associated equipment for tracking systems
operated by NASA in the launch area. The equipment is
used for coordination in checking out on-board beacons and
other tracking aids, for compatability tests between the
on-board beacons and ground-based tracking equipment used
for flight safety purposes, and for recording trajectory
data for later reduction, This will be the centralized
station for several large and complex tracking systems
such as the ultra-high and very-high frequency doppler
trajectory instrumentation systems now operated elsewhere
on the Florida coast by NASA,

Flight TV ground equipment: Equipment is required which
will be used to receive and record television information
from the vehicle during the check-out and powered flight,
and o display the information in real-time or during
playbacks after a preflight or flight test,

Acoustic measuring equipment: The necessary instrumentation
will be provided for measuring the area-wide acoustical
environment during a launch and to serve as the central
acoustical laboratory where calibrations and system tests
will be run, and where acoustical data reduction and eval-
uation will be performed.

Instrumentation engineering support equipment: This equip-
ment is used in support of firings for more than one launch
complex, and is required to measure the effects of the launch
environment on structures and equipment in the launch area.
It also is used to provide general instrumentation services,
such as instrument calibration, laboratory workshop, pre-
ventive maintenance, and short-lead-time modifications of
instrumentation systems.

Communication and data transmission equipment: Voice
communication and signaling equipment is required between
the various instrumentation sites which can be more con-
veniently combined with data transmission than with general
purpose communications, Included is equipment required for
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transmitting and receiving digital and analog information
between various instrumentation sites in the launch area
and for receiving data (both in real time and after the
fact) for computer input, data presentation, and data
processing.

Telemetry equipment: A substantial quantity of general-
use equipment will be operated in support of vehicle
checkouts and launches from more than one complex. This
equipment includes antennas, preamplifiers, multiplexers,
receivers, discriminators, decommutators, and recording
equipment for pulse amplitude modulated, pulse duration
moclulated, pulse coded modulated, and single sideband
telemetry at both ultra-high-frequency and very-high-
frequency; and the conditioning equipment required to
supply telemetered data to computers, data presentation
equipment, and data links. This equipment will also be
capable of performing playbacks of telemetry tapes to
provide computer and data inputs as hard-copy digital and
analog records required for quick-look evaluation of pre-
launch and flight tests., With this equipment it will be
possible to record simultaneously 26 telemetry links all of
which can be standard very high frequency links or some can
be ultra high frequency or single-sidebank links, It will
also be possible to decommutate 26 links simultaneously,
either in real-time or during tape playbacks to provide
inputs to other equipment.

JUSTIFICATION:

A central instrumentation facility is essential for providing, in an
appropriate central location in the new Industrial Area, the increased NASA
instrumentation capability that will be necessary after the fiscal year 1964
effectively to support the constantly expanding NASA launch operation activi-
ties, particularly those related to the Manned Lunar Landing program,

The relatively high unit construction cost ($50,00 per square foct) esti-
mated for this facility is predicated on heavy air-conditioning and humidity
control loads, hung acoustic tile ceilings, elevated floors, and similar re-
quirements which are typical of instrumentation facilities, The concentra-
tion of this instrumentation in a centrally located facility represents a
savings over the choice of several widely-separated, smaller facilities, each
of which would require separate environmental control systems and their
associated utility services,

Detailed justifications for the equipment, instrumentation, and support
systems that will provide the increased capability essential to the NASA

missions follow:

Computer equipment: There are two different basic require-
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ment:s for instrumentation computer utilization in connec-
tion with the Manned Lunar Landing program:

(1) A requirement for the technical analysis of systems,
statistical studies, creation of error propagation
models, and predictions of systems behavior. This
requirement is not tied to any specific launch
vehicle,

(2) A requirement for the digital real-time handling
of data received by means of the vehicle telemetry
links for the purpose of checking and analyzing
the entire telemetry loop. This function of the
computing system is enlarged during vehicle flight
by the adding of real-time data received from
tracking systems, whereby flight performance
analysis may be performed.

Computing equipment meeting the above requirements will be
groupad into two systems to achieve a minimum of operational
interfaces, One group will consist of a medium-size com-
puter system, For the other, and necessarily much larger
system, there are two basic approaches. One is to employ
one, or probably two, large size computer systems. The

other is to devise a system of several (six to eight)
identical medium size computer systems (modules) for parallel
operation, Detail hardware studies will be made to establish
the best method of approach. Neither the cost nor the space
requirements of either method will vary materially.

Data handling, processing, and presentation equipment: This
equipment is required to condition telemetry and tracking
data for computer input, to check the validity of raw data,
to make tape and card copies and hard-copy records, and to
prepare digital and analog records for shipment or for local
evaluation, It is also needed to present critical trajectory
and telemetry data in this facility for human evaluation of
situations not covered by computer programs.

Tracking equipment: Tracking instrumentation in the facility
will consist of ground receiving equipment, data link
receivers, and communications, digitizing, and recording
equipment, The equipment is required to make optimum real-
time use of the tracking information available from existing
tracking stations on the Florida coast, as well as to record
the information for future data reduction,

This equipment will replace an existing similar station now
located in the present Cape Canaveral Industrial Area, How~
ever, the new facility will include an increased real-time
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capability, whereas the present station is intended
primarily for recording data for later reduction, Useable
exigting tracking equipment will be transferred to the new
facility and this factor has been considered in preparing
the cost estimate, The present facility will be used by
NASA contractors engaged in the Saturn program.

Flight TV ground equipment: This equipment will be used pri-
marily to record, for later evaluation, all video inform-
ation received from the vehicle, either in flight or during
ground check-outs, It will also be necessary to relay this
information to such points in the area as may require it in
real-time and during playbacks, and to make copies of the
flight TV records for shipment to the data users.

Acoustic measuring equipment: The reduction of acoustical
data recorded at the launch complex, at other inhabited
sites in the launch area, and in the surrounding towns is
required to develop criteria for the design of future equip-
ment and facilities, to establish acoustical danger areas
for future firings, to investigate the probability of
acoustical focusing which might cause damage to civilian
populations, to provide data to evaluate methods of pre-
dicting focusing problems, and to investigate claims of
acoustical damages in neighboring towns,

Instrumentation engineering support equipment: This equip-
ment is required to furnish engineering support to instru-
mentation systems in the launch area and to design, fabri-
cate, and install instrumentation required to evaluate the
performance of ground equipment during the launch prepara-
tions and early flight,

Communication and data transmission equipment: Equipment of
this type is required to tie together parts of instrumentation
systems which are necessarily separated and to make Lt
possible for computers and other equipment of a general-

use category to serve more than one complex from a central
facility. The equipment will consist of data transmission
and communication equipment which is an internal part of

an instrumentation system,

Telemetry equipment: Telemetry equipment must operate in
conjunction with the computers and data presentations and
must: be located in close proximity to that equipment. It
is required to receive, record, and process data from the
vehicle, either in flight or during checkout, It will
also supply telemetered information from the vehicle to
instrumentation computers, which will evaluate the data
during pre-launch tests to determine flight readiness and,
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during the powered flight of the booster, to detect and
evaluate malfunctions in real-time,

COST ESTIMATE :

A. I-ANDACC!I’IS;ITION...............-....................'...... bt
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS...cccccosscasces $110,000
Site clearing and grading..cccceseccsscsscccne $20,000
Roads and parking a8reasS...cceceecccsscscccccss 60,000
Utility connectionS,..ecceecececccccccceccccss 30,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS....ccccsceccccsccnce 5,090,000

Primary building..(94,000 square feet at $50

per 5quare fOOt)...eeeseesecsscscssccssssses 4,700,000
Auxiliary building.,(7,800 square feet at $50

per 3quare fOOt).cecececesosoosscocscscssncs 390,000

D, EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...ccce0cee. 24,715,000

General purpose digital computers..cseeseesess 4,000,000
Buffer SYSteM..eeoceeececssescacssscscacscscsss 1,500,000
Input - output conditioning system....esesesse 1,700,000
Peripheral off-line equipment...cceceeesesecsss 1,600,000
Data handling, processing, and presentation

€qULPMENt.cceeescacscosssscscscsssascssssses 1,900,000
Antennae and associated hardware...eceeeeseess 1,550,000
Low noise pre-amplifiers and tracking signal

recovery equipment....seesececccscscscccsses 1,320,000
Remote tracking, receiving and signal trans-

mission equipment..ceceecessesscscscscscccses 645,000
Tracking signal recording and quality

determining equipment.ceceeecceacscccscssccoss 849,000

Tracking interrogators and reference -equipment 586,000
Flight TV ground equipment...ceecsessscescssss 1,500,000
Acoustic measuring equipment...ccescesesssccce 65,000
Instrumentation engineering support equipment. 850,000
Signal modulators and transmitterS.ceccceceesss 900,000
Signal receivers and demodulatorS..ceeecsesscse 450,000
Wide-band transmission system...cscececcccssese 350,000

Input - output buffering equipment...ccoeeeecse 800,000
Radio frequency receiving and combining equip-
MENL.seaososesnsescscscscscscssncscscansoscs 450,000
Signal recording equipment...cceecc0cvccccscecs 690,000
Data digitizing equipment...c.ceescecescccccsce 800,000
Frequency modulated video processing equipment 700,000
Pulse coded modulated processing equipment.... 500,000
Signal patching equipment.,..c.cceeeccecsccccass 700,000
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Strip chart recording equipment....cceceeeeeese $310,000
E. DESIGN AND ENGINEERING SERVICES.I.....................‘.... _ill'593loo‘:')-

Total estimated COBt...ececeoeocvesesenecsvscecsess $31,508,000
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LAUNCH OPERATIONS CENIER

FISCAL YEAR 1964 ESTIMATES

DEEP SPACE NETWORK LAUNCH STATION

DESCRIPTION:

A deep space network launch station is required at the Launch Cperations
Center, Cape Canaveral, Florida. The station will provide a prelaunch check-
out communication link between the spacecraft and the spacecraft data users
during all scheduled tests involving a radio frequency link; it will serve
as a real-t:ime launch countdown telemetry link between the spacecraft and the
data user and will advise the control center at the Jet Propulsion Laboratory
on the cond:ition of the telemetry and communication systems; and it will
track the spacecraft from launch to the horizon to provide spacecraft data
during the critical launch portion of the trajectory. The major equipment
items which comprise the facility are a 25-foot diameter S~band transmitting
and receiving antenna; an S-band radio frequency receiving system; an S-band
transmitter; and such support equipment as recorders, test instrumentation,
and data transfer equipment. Approximately 25 percent of the existing
launch station data handling equipment will be integrated into the new
facility. The remaining useable equipment will be returned to the Jet
Propulsion fLaboratory. Structures required to support the facility include
the antenna mount and foundation, an operations and engineering building,
and a collimation tower. The project includes the necessary utility con-
nections and access roads,

JUSTIFICATION:

The deep space network presently consists of five stations and a control
center, Two of the stations, the temporary launch station at Cape (anaveral
and the mobile tracking station at Johannesburg, South Africa, are designed
for the tracking of the spacecraft during the early phases of its flight.

The other stations located at Goldstone, California; Woomera, Australia; and
Johannesburg, South Africa, are larger permanent stations equipped with an
85-foot diameter paraboloidal antenna reflector and the necessary equipment
to allow the station to track and communicate with the spacecraft at lunar
and interplanetary distances. The control center is located at Pasadena,
California.

The facility requested in this project will replace the temporary launch
station, now in trailers at Cape Canaveral, with a permanent facility capable
of handling the workload of the expanding lunar and planetary spacecraft
programs.

It is imperative that the equipment at the Launch Operations Center be
compatible with the equipment at the other stations in the deep space network,
Due to an increasing need for more and broader band space communications, it
has become necessary to shift space communications from L-~band to the less
congested S~band frequency range. Consequently, the conversion of the launch
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station from a temporary to a permanent station will also provide the neces-

sary modification from L-band to S-band concurrent with the frequency shift
at the other network stations,

COST ESTIMATI:

A.

B.

D.

LAND Ac(21JI:;ITIoN.......00'.l.......l.'.l..l'.."l.....‘lIQQC

SITE DEVELOPMENT AND UTILITY INSTALLATIONS....ccce0eccccccce

Clearing, grading, and erosion control....... $25,000
Access and site roadS.ccececcecccsscesccsconas 40,000
Utility connections .c..ccecececccevernsoncnns 35,000

FACILITY CONSTRUCTION AND MODIFICATIONS,....eccceceocaoccses

Operations and laboratory building (3,000

square feet at $35,00 per square foot)..... 105,000
Antenna installation and erection....ccsceeee 60,000
Collimation tower and housing...sceeecscecces 6 5,000
Antenna foundation.....iceeerecccocessscncccse 75,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...ccescecces

Precision doppler and ranging system......... 600,000
Multi-channel receiving system with frequency

synthesizer control...ceceeecesscccccsccens 1,100,000
200-watt S-band transmitter..cccccececesscccce 200,000
Antenna and feed system....ccceccececsscasacs 200,000
Support equipment...ecccececcroccssrssscocncns 650,000
Data handling and processing equipment....... 750,000
Air conditioning for high-heat loss elec-

tronic equipment.....c.ccoesecsscccccscscns 45,000

DESIGN AAND ENGINEERING SERVICESIQ.’.'...O.'I'........l.’l..l

Total estimated cost...ceecesee

$100,000

305,000

3,545,000

50,000

$4.000,000

CF 6-60



LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATIES

LAUNCH EQUIPMENT SHOP

DESCRIPTION:

It is proposed to construct a one-story buidling to serve as the base
technical support shop for the fabrication and repair of launch equipment,
such as umbilical tower swing arm attachments, communication and electrical
cable switching and jack points, and television camera mounts. As indicated
in the drawing on the following page, the structure, with dimensions of
approximately 129 feet by 202 feet and containing approximately 20,750 square
feet, will be located in the Merritt Island Industrial Area. Space within
the facility will be functionally allocated approximately as follows:

Square Feet

Sheet metal and welding ShOpSescesccscescces 5,040
Machine shop, grinding shop, and tool room.. 4,170
Electrical and communications shop.cscececss 2,000
Woodworking and plastics shopSeeceessscccccses 1,350
Painting and plating shopS.cseecccscsccscces 1,290
Materials storage enclosuUre.secccecesscccese 1,400
Nonfuctional shop area, including aisles,,,. 2,060
Offices, lavatories, and locker, shower,

janitors' and equipment roOMS..eeeeeseecsees 3,440

TOtal-.-.......--.. 20,750

High-precision machine shop areas, and other areas as required, will
be air-cond:tioned or humidity-controlled to protect both men and machinery,
and to assure work of the necessary quality, Heat will be supplied by the
central heating plant within the area. A fire alarm system will be provided
within the building. Site development, parking, and utilities, such as water,
sewer, electric power, and communications,will be provided as required to
make the facility completely operable.

This facility will have the capability for milling, grinding, shaping,
pressing, rolling, riveting, heat treatment, woodworking, plastics working
and the emergency repair of electrical equipment. Centrally located in the
new Merritt Island Industrial Area, it will serve as the main shop for all
NASA-operat.ied launch complexes.

JUSTIFICATION:

This facility is required to provide the level and quality of quick-
response launch equipment fabrication and repair service that will be required
by the NASA and its stage contractors after the fiscal year 1964.
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Operatilons at Saturn launch complex No. 34, from which three successful
Saturn launches have been made, have shown that technical support shop ser-
vice for the immediate fabrication and repair of launch equipment is vital,
During launching operations, when a missile is on the pad, contracting for
emergency work without costly and prohibitive delay is an impossibility.

A detailed study of the Launch Operations Center technical support shops
shows that existing shop capacity is insufficient and that greater and more
diverse shop capability is necessary if existing and planned complexess are
to receive adequate support. The parameters for the proposed facility were
determined by projecting past requirements placed on the Launch Operations
Center shops, Patrick Air Force Base shops, Pan American shops, and other
contractors and NASA activities. The proposed location, in the new Merritt
Island Industrial Area, is based on the distances from this site to the
complexes which will be served and on the workloads predicted.

This facility will be an adjunct to and control center for the present
shops now located in the Cape Canaveral Industrial Area. These exist.ing shops
will be maintained and utilized as '"advance" shops in support of NASA-launch
complexes in that vicinity,

COST ESTIMATE:

Ao LAND ACQUISITION.0.ll..co.......0...-0‘..00.....0..00..000.0 hadinshad
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS.cceccceccoccccccecs $60,000

Clearing, grubbing, and grading..cecccececscecceces 918,000
Access roads and parking area..sceccsceccecccscscces 30,000
Utility RXEEeNSiONS.eeessccccccccncacsscsescscsccons 12’000

C. FACILITY CONSTRUCTION AND MODIFICATIONS.¢.vceooscccccsccccse 394,000

Shop building (20,750 square feet at
$19»00 per square fOOC)oooocooooooo-o.ooooo.oco 394,000

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

Milling machineSeeeccecccesssoscoccscsocenscscasase 315,900
LatheSierececccecceescscsscccscscsscccsssssccceses 168,750
Drill PLri2SSESeeececsscscasscsconscsccsccscscssossancos 100,100
Grinders.-ocoooo.oooo.oooo-oooooooooooooooo-o-o-o 100,000
Jig-bﬂrer&-a-ooooooooooooooooaoooooooonoooooooooo 76,950

Wood-working machines............................ 8,300
Electrical service equipment..eecececccceccessces 80,000
General shop equipment..cceceesocecsscesscsacessss 140,000
Furniture, fixtures, and office equipment........ 10,000

E. DESIGN IUQD ENGINEERING sERVICEs.........................0... .63'000

Total estimated cost......... $1,517,000
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

MANNED SPACECRAFT FACILITIES

DESCRIPTION:

The impact of operational schedules of the Gemini and Apollo programs
necessitates several additions to the Apollo mission support facilities and
field test laboratory. These facilities will hereinafter be known as the
manned spacecraft facilities, The additions are necessary to process the
increased number and types of manned spacecraft. Due to hazardous condi-
tions, such as toxic fumes, the fluid test complex and the ordnance field
test laboratory have been sited differently from that which was shown in the
fiscal year 1963 Apollo mission support facilities project. These facilities
are in the same general area on Merritt Island, but they have been rzlocated
farther away from the other manned spacecraft facilities in the interest of
safety. Sketches of the facilities included in this project are presented
on the follcwing six pages, Detailed descriptions follow below:

Additicns to the operations and checkout building: This pro-
ject provides for the construction of a third floor addition

to the administration and engineering area of the spacecraft
operations and checkout building. This addition will contain
approximately 31,625 square feet, with dimensions of approxi-
mately 115 feet by 275 feet. It will provide an air-conditioned
working space for approximately 290 people. The addition will
match the architectural design and features of the original
building and will include an elevator to serve the administra-
tive and office area of the building.

Additions to the fluid test complex: These additions are
required to provide an expanded facility for remote and safe
checkout of the spacecraft hypergolic systems. The units to
be added to the complex are described in the following para-
graphs:

Additional hypergolic test spacecraft building: To
provide expanded facilities for the checkout of spacecraft
hypergolic systems, a test building will be constructed
consisting of two test cells with control rooms. The
building will also include an equipment room, locker
rooms, and a machine room. Each test cell will have an
area of approximately 1,600 square feet with dimensions
of approximately 40 by 40 feet. The building will be

of irregular shape with a two-story central core. The
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overall dimensions of the building will be approxi-
mately 110 feet by 68 feet with an approximate area
of 7,100 square feet. Each test cell will have a
crane with hook height of approximately 45 feet.
The building will be air-conditioned and will have
several special features to provide for the safe
handling of the hazardous fuels and oxidizers.

The control rooms will be so constructed as to
provide the operators optimum protection from
possible explosions or fumes. The test cells

will be provided with large capacity exhaust
systems, and the cells will have a floor system
which will collect and dilute hypergolic spills,

Adcition to the support building: This addition
will consist of an air-conditioned wing added to
.provide additional space for laboratories, shops
ard offices for the personnel operating the ex-
panded complex. The single-story structure will
be of reinforced concrete frame with masonry
exferior walls to match the architectural design
and functional plan of the original building.

Additional service facilities: Additional
facilities will be provided to furnish attendant
services to the other facilities described.
These will consist of gtations for transferring
fluids from mobile vehicles to the test cells
and a dilution system and sump for disposing of
spilled fuels and oxidizers.

Addition to the supply and ground support equipment building:
The addition to this building will provide additional space

and facilities to maintain, modify, and shelter ground service
and handling equipment for the manned spacecraft programs. The
addition will be a permanent, one-story steel or reinforced
concrete frame structure of 14,000 square feet with masonry
walls matching the architectural and functional design of the
original building.

Ordnance field test laboratory: This project will provide

a safe, isolated facility and special equipment for disassem-
bling, checking, and testing small pyrotechnic devices, The
overall dimensions of this irregular-shaped building will be
approximately 33 by 44 feet, and it will have a total area of
approximately 1,324 square feet. It will consist of two .
test cells, a control room, a laboratory, a washroom, and a
machine room, The building will be air-conditioned and

will have fans to remove combustion gases from
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the test cells. The control room will be constructed with

blast-resistant walls to protect the operators from explo-

sive hazards, The building will be a one-story masonry and
reinforced concrete structure.

JUSTIFICATION:

Fiscal year 1963 funds were provided to construct the necessary Manned
Spacecraft Center facilities at the Launch Operations Center to meet
initial Gemini and Apollo objectives. As the two flight programs prcgress,
these facilities must be augmented to accommodate increaced quantities,
types, and complexity of spacecraft.

The additions required in the fiscal year 1964 include special fixtures,
equipment, and test areas necessary to support, control, and test marned
spacecraft. Since each of the spacecraft projects involves a separate
contractor and each will be working simultaneously on different schedules
and types of spacecraft, the facilities described are the minimum essential
requirements which will permit timely accomplishment of the objectives of
the two programs.

Additions to the operations and checkout building: The
planned addition to the office portion of the building is
required to supplement the existing administration and
engineering area. Many advantages are evident in conducting
similar nonhazardous testing of all manned spacecraft in a
central integrated facility. Such consolidation of checkout
and test operations, together with a proper selection of
multi-purpose and versatile equipment, will effect savings
in facility, equipment and manpower expenditures, Additional
space is required to provide engineering and administrative
office space for contractor personnel who will be associated
with the Gemini program.

This project also includes funds for the space simulation
and othker testing equipment. The major items include two
altitude chambers which are required for the simulation of
conditions at various altitudes in space and on the moon to
adequately test the Gemini, Apollo, and lunar excursion
module spacecrafts both with and without the astronaut in
the spacecrafts,

Additions to the fluid test complex: An expansion is
necessary to the fluid test complex to prouvide pre-flight
firing checkout capability for the increased number of
spacecrajft modules requiring checkout, Additional
hypergolic capabilities are required. To meet antici-
pated schedules, the combination of these facilities with
the or:iginal hazardous area complex will provide flexibi-
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lity in coanducting tests of such systems. Exposure to
these hazardous conditions by all nonoperational personnel
will be reduced by conducting tests of hypergolic space-
craft systems in a controlled access area.

Addition to the supply and ground support equipment building:
It is necessary that additional space of the required height
be provided for contractor-performed maintenance operations
on ground support equipment, including transport trailers,
spacecraft dollies, module dollies, various test and service
trailers, workstands, and other specialized equipment.
Protection from the corrosive weather conditions is required
for this experiment, Expansion of the original structure is
needed to accommodate additional equipment furnished to meet
the increased number of spacecraft to be processed at Merritt
Island.

Ordnance field test laboratory: The Launch Operations Center
has no facility for testing pyrotechnic devices other than to
measure bridgewire resistances. Several occasions arose in
Project Mercury when other testing of pyrotechnic devices

was necessary and the testing had to be performed under a
relatively unsafe temporary set up, which furnished only
partial results due to the unsatisfactory testing environ-
ment and facilities.

Based on this experience, a facility is required to provide
replies to questions which must be answered quickly in order
not to stop the spacecraft testing., If a defective item is
found in the spacecraft, this facility will provide testing
requirements without the necessity for shipping the item

back to the vendor and causing possible further damage during
shipment. It is sometimes necessary to disassemble pyrotechnic
devices to get data for a post-flight analysis. Since time is
usually critical, this facility will provide a safe, clean area
to do this work,

COST ESTIMATE:

A. LAND ACQ]JISITION.......................................l ——
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.cseececcccsse $222,800
Cleari]:lg. P O U S OO OO OSSO P E OO SO0 SOONOS OSSOSO $35’500
Fillin!;l.l'.l.....O........................ 32,700
Roads. PO D O OO OO OO0 OO S OO0 OD DSOS T OSSN0 OSSO 33 ’000
Parkinl; a'ran S ® 00 0O 0O 9 OO0 0O OPN OO O OSSO N NSNS 42 ,400
Utility lines and connectionS..eeveecoscees 79,200
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C. FACILITY CONSTRUCTION AND MODIFICATIONS..cccc0000cccsces

Addition to the spacecraft operations
and checkout building (31,625 square
feet at $30 per square foOt)..eeeseseess
Fluid tesSt compleX....eeevecesscccasscscancs
Additional hypergolic test
building (7,100 square feet
at $26 per square foot)..... $184,600
Addition to the support build-
ing (2,250 square feet at
$20,60 per square foot)..... 46,400
Additional service facilities. 42,000
Fuel station
installation..... $9,000
Diilution system.... 27,000
Disposal sump...... 6,000
Addition to the supply and ground
support equipment building (14,000
square feet high-bay at $30 per
Square fOOL)..eeeeesocaocsosscccossssons
Ordnance field test laboratory
(1,324 square feet at $30
per 5quare foot)..ceecsrsscesccssocscnas

$948,000
273,000

420,700

39,800

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.eeecoces

Addition to the spacecraft operations
and checkout building...eeeccevcococcccs
Control system air-conditioning 40,000
Heating and cooling system..... 75,000
ElevatorS.ceesceccascccnsenaass 35,000
Test and laboratory equipment.. 345,000
Altitude chambers (2 at $1,420,
000 each; 31 feet in diameter;
42 feet high; vacuum capacity,
10-% LOFT)usvevssasecessasess2,840,000
Office equipment...ceveveveeces 60,000
Fluid f2st compleX..eeeceeceecsesssssccnce
Lab and office equipment....... 39,000
Shop 2quipment.....eceeeecoaasns 4,000
Test ecquipment..ccecesceccccses 20,800
Vaporr detection warning system, 2,500
Cranes (2-20 ton at
$50,000 each)..cvvvaecseessess 100,000
Liquid piping and purging
SYSBLeMBsceesvoscscsossssscscse 50,000
Supply and ground service equipment
building..eceeeeescososcccsoscosscncsacce

3,395,000

216,300

72,000

$1,681,500

3,734,000
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Material handling equipment.... $60,000
Storeroom equipment...ceeevesss 12,000

Ordnance field test laboratory equipment.. $50,700
E. DESIGN AND ENGINEERING SERVICES..eescscscsccocssscssnces $873,700
Total estimated coOStS.ccevesscaccccsss $6,512,000

CF 6=75



LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 34

DESCRIPTION:

This project provides for the following necessary modifications and
additions to Saturn launch complex No. 34 to support the Saturn B vehicle
and the Apollo spacecraft programs:

(a)

(b)

(c)

(d)

Additions and modifications to service structure: The service

" structure will be modified to add a retractable platform,

modify inserts on two existing platforms, install retro-rocket
handling rigs, construct a checkout enclosure (white roouw) for
the Apollo spacecraft, and modify work platforms to accommodate
new umbilical connections.

Modification to blockhouse: An additional checkout and control

computer necessary for automated checkout will be installed in
the blockhouse. Additional cabling will be installed between
the blockhouse and the launch pad.

Additions and modifications to propellant service facilities:

Existing RP-1 fuel, liquid hydrogen, and liquid oxygen
facilities will be modified and additional facilities con-
structed for the installation of additional propellant equip-
ment. This work will consist of concrete propellant equipment
foundations, concrete and earth revetments, concrete propellant
line supports, instrumentation control ducts, and power cable-
ways. Modifications and additions to propellant servicing
equipment will be required in the fiscal year 1965; however,
funding for supporting facilities are requested now to phase
construction scheduling to meet the research and development
schedule of the Saturn program,

Extension of communications system: The existing system will
be modified and extended to provide communications to the
additional platform, white room, computer room, and fueling
facilities requested herein. This work will consist of pro-
curement and installation of additional cameras, controls,
monitors, short-length interconnecting cables, microphones,
headsets, telephones, operation intercommunications system,
timing system, visual countdown clock system and supporting
appurtenances to the added facilities,
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A sketch of the Saturn launch complex No. 34 is shown on the following
page.

JUSTIFICATION:

The Saturn B will be used to qualify the S-IVB stage and the Apollo
spacecraft for the Manned Lunar Landing program. The larger propellant
capacity (approximately twice that of the Saturn, S-IV stage) and automated
checkout requirements of the S-IVB stage and the Apollo spacecraft make
changes to the complex necessary. The program will be concurrent with
early developmental launching of the Advanced Saturn first and second
stages, thereby greatly accelerating the Advanced Saturn program. The
Advanced Saturn will be used in the initial manned lunar exploration. The
time saved through utilization of the Saturn B for qualification of the
S-IVB stage and the Apollo spacecraft will produce an earlier operat:ional
date for the basic Advanced Saturn vehicle.

Launch complex No. 34 was originally designed to launch the Saturn
Block I vehicle (first stage with dummy upper stages and payload). The
construction of this complex was accomplished during the fiscal yeawrs 1959,
1960, and 1961, concurrent with the development of the Saturn vehicle first
stage. Between launches of the Saturn Block I vehicles in the fiscal
years 1962 and 1963, additional facilities were scheduled to serve t:he Block
II vehicles (5-1I and S-IV stages and payloads).

The current facilities of launch complex No. 34 are not suitable for
the Saturn B program. The larger propellant capacity, and consequernitly
larger dimensions, of the S-IVB stage plus the automated checkout requirements
of the S-IVB and the Apollo spacecraft, make changes to the complex necessary
to support the Saturn B program.

The following specific additions and modifications to launch complex
No. 34 are necessary to service the Apollo spacecraft and the Saturn B:

(a) Additions and modifications to service structure:

(1) An additional work platform on the service structure
is required for the pre-launch checkout of Apollo
spacecraft.

(2) Two of the existing work platforms must be modified to
fit the enlarged diameter of the S-IVB stage.

(3) Retro-rocket handling rigs will be required for installa-
tion of auxiliary solid rockets which are added to the
vehicle late in the pre-launch checkout. These rockets
function to separate the vehicle stages during flight.
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(b)

(c)

(d)

(4) The Apollo spacecraft, during pre-launch checkout,
must be enclosed by a work area that has stringent
requirements for cleanliness and a controlled
environment. This enclosure, commonly known as a
"white room,” will be added to the service structure.

(5) Work platforms on the service structure will have to
be modified to accommodate changes in the locations
of the umbilical swing arms.

Modifications to blockhouse: Rearrangements must be made to
the blockhouse interior to provide space for the additional
checkout equipment used for the S-IVB stage launch, including
the automatic checkout equipment.

Additions and modifications to propellant service facilities:
Funding for additional propellant supporting facilities is
needed in the fiscal year 1964, so that propellant servicing
equipment can be installed in the fiscal year 1965 to meet the
launch schedule of the Saturn B vehicle; approximately $2,000,000
will be required for this purpose in the fiscal year 1965. The
Saturn B vehicle has an S-IVB upper stage with approximately
twice the propellant capacity of the S-IV stage.

Extension of communications system: Cabling will be necessary
for connections between the blockhouse and the additional facil-
ities installed to provide a complete system for automatic
checkout and control. The communications system must be enlarged
to provide communications to the new additionms.

A project for similar type of modifications to Saturn launch complex No.

37 is also included in the fiscal year 1964 construction program. “These

complexes are required in mutual support of each other for two reasons:
(1) as back-up in the event of an explosion, malfunction or mishap f:o the
other complex; and (2) to accommodate the workload imposed by the fiequency

of scheduled launchings for the Saturn B and Apollo programs.

COST ESTIMATE:

A‘ I-AND A‘CQUISITION...nnnooonaooalooooooa.ono.co..oouoc-oon
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONSeccccococscsss

C. FACILITY CONSTRUCTION AND MODIFICATIONS:cccceocsccscacsss

Retractable work platform....ceecevssnsse $250,000

Modification of inserts on two
Platforms...ccuiceceeccsscascacscssnannns 14,000

Retrc handling rigseesccccnccanssoccacnss 18,000

$330,000

CF 6-79



White YOOM .vveevereceneececnonscosansannaes $65,000
Work platform modifications........ sessecens 20,000
Blockhouse additions.....eciveecacenss cesoee 68,000
Propellant concrete foundation, supports,

propellant line supports, ducts and

power cablewayS.eeeecsosoocos creerersensrne 345,000
Cablirg..... Cheesescrconeans D 50,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMSescceesces

Installation of checkout equipment...... cees 150,000
Communication system extension.............. 188,000

E. DESIGN AND ENGINEERING SERVICES................l...l..‘..

Total estimated cost....cec.. ceecennse

$338,000

142,000

$1.310,000
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 37

DESCRIPTION:

This project provides for the necessary modifications and additions to
Saturn launch complex No. 37 to support the Saturn B vehicle and the Apollo
spacecraft programs. Launch complex No. 37 has two launch pads designated
as "A" and "B". Use of pad '"B" for the Saturn program will be continued
until this program is phased out and therefore will not be affected by this
project. At such time as the Saturn is phased out, pad "B" will be adapted
for other advanced programs. Under this project the development of pad "A"
will be ext:ended and other complex No. 37 facilities will be adapted for
launching the Saturn B and to advance the development of the Apollo program,
as follows:

(a) Modifications to service structure: The service structure
will be modified by altering inserts on three existing plat-
forms, installing retro-rocket handling rigs, constructing
a white room and modifying silo gates to accommodate new
umbilical connections.

(b) Modification to blockhouse: The blockhouse interior will be
modified to house an additional checkout and control computer
necessary for automated checkout of the S-IVB stage. Addi-
tional cabling will be required from the blockhouse to pad
and fueling areas.

(¢) Modifications to propellant service facilities: Existing
RP-1 fuel, liquid hydrogen, and liquid oxygen facilities
wi.ll be modified, and new facilities provided for additional
propellant equipment. This will include concrete propellant
equipment foundations, concrete and earth revetments, con-
crete propellant line supports, and instrumentation control
ducts and power cableways, for the increased propellant re-
quirements of the Saturn B vehicles.

(d) Communications systems: The existing systems will be modi-
fied and extended to provide communications to the service
platforms, the white room, the computer room, and the fueling
facilities requested herein.

(e) Additional propellant serviceg: The existing propellant sys-
tem will be modified and expanded to incorporate additional
tanks, pumps, control consoles, and transmission lines for
hydrogen, oxygen, RP-l fuel, and high-pressure gas systems.
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A sketch of the Saturn launch complex No. 37 is shown on the following
page.

JUSTIFICATION:

The Saturn B will be used to qualify the S-IVB third stage and the
Apollo spacecraft before their use on the Advanced Saturn vehicle. The
program will be concurrent with the early developmental launches of the
Advanced Saturn first and second stages, thereby greatly accelerating the
Advanced Saturn program. The Advanced Saturn will be utilized in the first
manned lunar explorations. The use of the Saturn B for qualification of the
S-IVB and the Apollo capsule is an essential step in the development of the
basic Advanced Saturn program.

Launch complex No. 37 was originally designed to launch the Saturn
vehicle; Block II (S-I and S-IV stages and payload). The complex was con-
structed in orderly steps during the fiscal years 1961, 1962 and 1963, con-
current with the development of the Saturn vehicle.

The second stage of the Saturn B (S-IVB) is presently planned to be
twice the physical size and therefore carries approximately twice the volume
of propellants carried by the Saturn (S-IV) second stage. The S-IVB stage
also requires additional checkout and control equipment. Consequently,
additions and modifications to launch complex No. 37 are necessary to receive
the larger and more complex Saturn B vehicle and the Apollo spacecraft.

More detailed justifications of the specific items that comprise this
project follow:

(a) Modification to service structure:

(1) Three of the existing work platforms on the service structure
must be modified to fit and serve the enlarged diam-
eter of the S-IVB stage.

(2) Retro-rocket handling rigs must be added to the service
structure for installing auxiliary solid propellant
rockets late in the pre-launch checkout. These rockets
separate the vehicle stages in flight.

(3) A white room must be added to the service structure
to enclose the Apollo spacecraft during prelaunch
checkout. This room must meet stringent cleanliness
and environmental control specifications.

(4) The silo gates on the service structure require modi-
fication to accommodate changes in the location of
umbilical swing arms.

(b) Modification to blockhouse:
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Modifications are required in the blockhouse interior

to provide space for the additional checkout equipment
used for the S-IVB stage. Cabling will be necessary for
connections between the blockhouse, pad, and fueling
areas to accommodate the additional checkout and control
computer required for automated checkout of the S-IVB
stage.

(c) Propellant services:

Additional propellant structural facilities and equip-
meat and supporting systems are required to service the
larger S-IVB stage with approximately twice the propel-
lant capacity of the S-1IV stage. These items will provide
an operational system necessary to meet initial launch
schedules of the Saturn B vehicle.

(d) Communications systems:

The communications systems must be modified and expanded
to provide service to facilities requested herein.

A project for similar type of modifications to Saturn launch complex
No. 34 is also included in the fiscal year 1964 construction program. These
comp lexes are required in mutual support of each other for two reasorns: (1)
as back-up in the event of an explosion, malfunction, or mishap to the
other complex; and (2) to accommodate the workload imposed by the frequency
of scheduled launchings for the Saturn B and Apollo programs.

COST ESTIMATE:

A. IAND ACC!IIIS;ITION..O......O0.'..’...............oo.ocoo.-- indindid
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.ccoecoeccsecss .-
C. FACILITY CONSTRUCTION AND MODIFICATIONS.cccecsocsvesccaces $866,000
Modification of inserts on three plat-
OIS s s seseeenoenosssssaononsonsosssenses $21,000
Retro handling rigS....csceeeeeecervenccanns 18,000
White YOOMes.ceooortteesnneonooccecacasronnse 65,000
Silo gate modificationsS....ccceeuneececnae. 75,000
Blockhouse modification...ceceeeceecssecnas 42,000

Propellant concrete foundations, supports,
propellant line supports, ducts and

power cablewaysS....ccieiiietcesccsiesncnns 345,000
Cabling.ceveeesceasesscscavsosssssssenssens 300,000
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.cc.ceeees 2,304,000
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Installation of checkout equipment.......... $150,000

Communications systems.....ceccseecececocsss 354,000
Propellant tank system....c.c.ceeecessascsns 500,000
Propellant control network.....e.ccveveecess 350,000
Propellant piping, valves and storage con-
necting lines....ceeeeeecccorsescscssncene 950,000
E. DESIGN AND ENGINEERING SERVICES. . cccceavesccnnecsscassnasas __$265,000

Total estimated cost............ $3,435,000
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

OPTICAL AND ELECTRONIC COMPONENT SERVICING FACILITY

DESCRIPTION:

This project proposes the construction of a reinforced concrete frame
and masonry structure of approximately 25,000 square feet, The one-story
structure, with dimensions of approximately 125 feet by 200 feet, will be
located in the Merritt Island Industrial Area. A sketch of the facility is
shown on the following page. It will be used for the maintenance, repair,
and storage of optical and electronic tracking instrumentation, including
approximately 100 TV, movie, and still cameras, two high resolution tracking
radars, one meteorological radar, one air route surveillance radar, one
command conttol radar, and some 200 frequency control and analysis (FCA) and
weather data acquisition devices, required to support launch complexes in the
Merritt Island launch area. The facility will be air-conditioned and
humidity-controlled to protect the equipment and components and to assure
workmanship of the necessary quality. Heat will be supplied by the central
heating plant in the area, and a fire alarm system will be provided within
the building., Site development, parking, and utilities, such as water, sewer,
electric power, and communications, will be provided as required to make the
facility completely operable, In addition to the usual shop apparatus, the
repair and maintenance equipment used in the building will consist of signal
generators, oscilloscopes, meters, special test gear and secondary cali-
bration standards.

JUSTIFICATION:

A servicing facility is required to provide the capability for maintain-
ing, repairing, and storing both tracking radar and cameras used to acquire
early launch metric and engineering sequential data. Electronic and optical
equipment of this kind contains numerous delicate mechanisms which normally
require frequent adjustment and continuous protection from corrosion. Remote-
ly controlled television cameras which provide engine-start and lift-off data
must be located close to the launch pad and, consequently, require extensive
overhaul after each launch. To avoid degeneration from unnecessary exposure
to moisture and weather, such equipment must be placed in air-conditiosned,
humidity-controlled storage between missions,

Services similar to those to be provided in the proposed facility are
presently being performed at the technical laboratory, Patrick Air Force Base,
This laboratory is inadequate, spacewise, to handle the additional workload
that will be imposed on it by the launch complexes in the Merritt Island
launch area. The existing laboratory is also too far removed for efficient
servicing of equipment in the new area,
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OPTICAL AND ELECTRONIC COMPONENT SERVICING FACILITY
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COST ESTIMATIE:

LAND ACQUISITION, .:eiescososcacoosssoscasecassosssosnsnsonssacas
SITE DEVELOPMENT AND UTILITY INSTALLATIONS.....eeteeesenssccns
Clearing, grubbing, and grading.......ececceeeesess $13,000
Access roads and parking area...ceseeecessessscases 55,000
Utility exXtenSionS..iissessesssssocnsscsocsscsccnsas 22,000

FACILITY CONSTRUCTION AND MODIFICATIONS....ee0veesssccocscaces

Building..(25,000 square feet at $25.00 per square
FOOE) tiveeeceeensseenosscssssessssssssssenssnenss 025,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.....ec00eaessu

Shop eqUipment...ecveeseeecsssccssssssssacssesasenss 20,000
Furniture and fiXtures....eeeceescoccasscoccconcncs 20,000

DESIGN AND ENGINEERING SERVICES.....cceeeecrvcccscrsctoscanaanns

Total estimated COSt.ciesecieccososcccsssscsaconsnessns

$90,000

625,000

40,000

100,000

el At

ke
Eg
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

RANGE ENGINEERING AND ADMINISTRATION BUILDING

DESCRIPTION:

This project provides for the construction of a building of approximately
20,000 square feet, consisting of engineering and administration space for
the Range support facilities and the Range contractors in the Merritt: Island
area, It will be a two-story irregularly shaped masonry building, with over-
all dimensions of approximately 68 feet by 160 feet., The building will be
air-conditioned, and heat will be supplied by the central heating plant in the
area., A fire alarm system within the building will be provided. Site
development, parking, access roads, and utilities, such as water, sewer,
electric power, and communications, are included to make the facility
operable, Tne building will include space for about 150 of the 900 c¢on-
tractor personnel programmed for fiscal year 1964, These 150 personnel will
perform operations, maintenance, administrative, and technical management
functions for the support of all facilities and operations at the
Merritt Island area of Launch Operations Center. The building will be
constructed in the Merritt Island Industrial Area as indicated in the sketch
on the next paze.

JUSTIFICATION:

Range operations and maintenance functions are furnished by contracts
negotiated and supervised by the Air Force. By the end of the fiscal year
1964, approximately 900 persons will be involved in range support operations
in the new area, and more will be added as the program progresses, "he
present Range Headquarters at the Patrick Air Force Base and the Range
administrative facilities at Cape Canaveral are overcrowded and can support
only the continuing work load of the existing area. Since there is rno
facility available which can accommodate the required number of personnel
and the work load created by the new area, additional contractor personnel
and space are required to handle this load.

COST ESTIMATE:

A- I-ANDACQ]JISITIONcoooo-oo--co-cooooooooccoo.ooolocoooo--oooo-o indhid
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS....eevieetecccecscas $65,000
Clearing, grubbing, and grading.....cceeeceececes $15,000

Access roads and parking are@...ceecececscscscesecs 35,000
Utility eXtensSionS...ecsecececssccosaossossccsaces 15,000
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RANGE ENGINEERING AND ADMINISTRATION BUILDING
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C. FACILITY CONSTRUCTION AND MODIFICATIONS...vsaevsccssasvcssocs

Building..(20,000 square feet at $22,00 per
S(l‘la":e foot)'..".l.'.......................... $440,OOO

D, EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...ccco0eveees
Office equipment and furniture.,....evceceecesccas 30,000
E., DESIGN AND ENGINEERING SERVICES......cecoeoceessossaransansas

Total estimated COSt..vieevecsoncoccansassnonsanocsos

$440,000

30,000

70,00

PUSSESARAS Ruahat

$605,00
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

RANGE INSTRUMENTATION SITES
DESCRIPTION:

This project proposes the construction of instrumentation sites essen-
tial to the launch of advanced space vehicles. The project includes the
required roads, and utilities to the instrumentation sites and roads and
utilities to other sites to be constructed by the Department of Defense.
The instrumentation sites will obtain vital metric data for the early
launch phase, for launch area safety, and for post-flight analysis and
documentation. NASA-funded sites include universal camera pads, an air
route surveillance radar, a high-resolution tracking radar, and meteorolog-
ical towers. U, S, Air Force-funded sites in the new area will include a
command control pad, ballistic camera sites, and a frequency contrcl and
analysis facility.

Universal camera pads: Eighteen raised concrete positions are
proposed in the Merritt Island Industrial Area to accommodate
mobile optical instrumentation. The project includes the con-
struction of six such sites and roads, utilities, and communi-
cations for all eighteen. Twelve of the sites will be constructed
with U,5., Air Force funds. The project does not include the
mobile equipment which will use these sites. Since most optical
instrumentation either is remotely controlled or is connected to
the central computer for near-real time readout and recording,
each site will have multiple-conductor cabling and connections
to the communications network, as well as a power supply. The
sites will be selected for clear lines of sight to launch pads
in the coverage area, and access roads will be built to each
site so that mobile equipment can be moved into and out of each
site.

Air route surveillance radar: A permanent two-story building,
will be constructed with dimensions of approximately 25 feet
by 75 feet and gross area of approximately 3,650 square feet,
to house an S-band radar for control of air space around the
new launch area. The structure, which will be located on
Merritit Island, will have a reinforced concrete frame with
concrete block curtain walls, and a separate foundation
antenna mount and radome., The radar will have a track-while-
sranning capability and will be used to identify aircraft

and control launch support and instrumentation checkout air-
craft operating in the new launch area airspace. The build-
ing will be air-conditioned, and heat will be furnished from
within the building. A fire alarm system will be installed,
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The radar, antenna foundation, and all roads, utilities, and
communications required to make the facility completely
operable are included.

High 1esolution tracking radar pads and supporting facilities:
The project includes the construction of two boresight tower
foundations and two mobile van-mounted radar pads, with roads,
utilities, and communications required to make the facilities
completely operable. One of the pads will be located behind
the Advanced Saturn launch area, and the other behind the Nova
area. The sites selected will permit line-of-sight coverage
by both radars of launches from either the Advanced Saturan or
Nova complexes, The radars will be modified Nike-Ajax systems
with infra-red and television added. Mounted on vans, they
will be moved from their sites to the Industrial Area for
storage, checkout, and maintenance. In operation, they will
supply real-time~tracking information for range safety in the
early launch period,

Meteorological towers: Two 500-foot high meteorological
towers, including foundations and meteorological equipment,
will be provided. This equipment will be used to collect
launch-point micro-meteorological data for launch area
safety, including temperature-differential, humidity, and
wind data for protection against accidental release of toxic
or radioactive material. One of the towers will be located
in the Advanced Saturn launch area, and the other in the
Nova launch area. The project includes preparation of the
sites, roads, and utilities as required to make the facilities
completely operable.

Besides these 500-foot towers, an array of 54-foot masts will
be distributed through the new area to define the horizontal
distribution of temperature and wind fields in the launch
area as related to diffusion, Utilities and roads for these
masts are included in this project,

Communications, roads, and utilities: NASA has agreed with

the Department of Defense to furnish access roads and

utilities to all sites in the new area regardless of whether
funded by NASA or the Department of Defense. The Department

of Defense sites for which such services are included in

this project are the command control pad, the mobile synchronous
ballistic camera system sites, tthe frequency control and
analysis facilities, and weather data acquisition sites.

Locatiorn plans of the facilities and installations covered by this
project and a sketch of the air surveillance radar building are presented on
the following three pages.
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JUSTIFICATION:

The proposed instrumentation sites are needed because of the expansion
of the launch area with the advent of the Advanced Saturn and Titan III
programs. Present instrumentation cannot adequately cover launches from
these new complexes. More detailed justifications of the individual items
foilow.

Universal camera pads: Present positions available for mobile
optical instrumentation are oriented to cover existing launch
complexes., Line-of-sight, range-limitations, and other diffi-
culties arise when present sites are considered for covering
new ccmplexes in the NASA Merritt Island launch area. New
sites are needed for proper coverage of these complexes. The
existing pads will continue to be used for camera support of
launches from complexes located in the present Cape Canaveral
area.

Air route surveillance radar: The existing air surveillance
radar, is of limited range, and is located near the south end

of the present Cape area. This radar cannot furnish adequate
contrcl of air space about the new launch area which extends
northward from the present Cape. Therefore, a new surveillance
radar site is required in the new launch area to provide proper
coverage of the air space. Without this radar site, a serious
gap in the air surveillance net in the launch area could result
which could imperil either the launch or the lives of occupants
of intruding aircraft,

High-resolution tracking radar pads and supporting utilities:
These radars are needed to supply precision real-time data to
the Range Safety Officer during the early launch period (from
liftoff to 20,000 feet). Other radars do not supply reliable
tracking data in this altitude range because of multipath

and antenna lobing. The high-resolution trackers, using
combined radar and infra-red tracking from liftoff to a point
where automatic radar tracking can take over, will provide
the precise position information necessary, This may avoid
otherwise unnecessary destruction of the launch vehicle due
to faulty data displayed from instrumentation which is un-
reliable at low altitudes. The proper sites for this
critical instrumentation are necessary to prevent the pre-
mature destruction of a costly vehicle and the attendant

loss cf property.

Meteorological towers: Large launch vehicles such as the
Saturns require that meteorological data vital for safety
in the launch area be obtained., Temperature, humidity,

and wind patterns near the surface must be known accurately
at all times during pre-launch and launch operations,
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Present meteorological facilities are not adequate nor
accurate enough to fulfill these requirements. Without
improved facilities costly over-design of large vehicles
could result which could lead to costly delays and un-
certainties in launching vehicles using toxic or nuclear
fuels.

Utilities and roads: NASA funding of these items has been
agreed upon with the Department of Defense to avoid costly
duplication of effort. It will be cheaper and more efficient
to build the system of roads and utilities for all new
instrumentation sites as a single project with subsequent
site construction by the agency concerned. The Department

of Defense will fund for all comparable work in the existing
Cape Canaveral area.

COST ESTIMATE:

A.

B.

C.

D.

E.

LAND AC:QUISITIONQo.o-oocoo-oc--c.o.o.oc...c.o-.-.oooo-oooo ==
SITE DEVELOPMENT AND UTILITY INSTALLATIONS.ceccccsccccccss $2,862,000
Clearing and grubbing.....veecesecccoscccnses $45,000
Fi].]. Elndl Compaction....--......-..-.o...oooo- 340’000
Gradirlg and erosion Control......-o....o-o... 194,000
Paved areas for mobile equipment......ccceeee 96,000
Roads (26 miles at $65,000 per mile)......... 1,694,000
Water and electric power connectionS......... 493,000
FACILITY CONSTRUCTION AND MODIFICATIONS.cceeccccccssscssee 431,000
Air surveillance radar building (3,650 square
feet at $37 per square fOOL).ieeeeeooscosass 135,000
Air surveillance antenna foundation.......... 15,000
Boresight tower foundations (2 each at
$40’000).cooocoou-.coo-o'ooo..ocaoooccooooc 80’000
500-foot meteorological towers (2 each
at $100,500).. ----- L I R A S A R X 201,000
EQUIPMENT, INSTRUMENTATION, AND SUPPORTcceceeccsccssscscsces 1,070,000
Air surveillance radar....cceeeceeeccececcscces 650,000
Meteorological equipment for two
soo'foot towerS..................o....o-... 420’000
DESIGN AND ENGINEERING SERVICES.sececcccsesssscccccssscscsa 460,000
Total estimated COSt....seecesccncacnnss $4,823,000
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

UNMANNED SATELLITE OPERATIONS FACILITY

DESCRIPTION:

This project will consist of the design and construction of an engineer
ing and laboratory building 155 feet by 178 feet. The building will consist
of an 8,900 square foot high bay area, 8,900 square feet of shop space, and
a two-story wing of laboratory and engineering office space containing
18,380 squarz feet. The total gross floor area will be 37,380 square feet,
A sketch of the facility is shown on the following page.

The facility will be constructed of reinforced concrete with masonry
curtain walls. The high bay area will be of steel frame construction, with
masonry and asbestos siding for the curtain walls. Two 15-ton bridge cranes,
each having a hook height of approximately 45 feet will be provided :in the
high bay areca for the handling of spacecraft. The facility is to be designed
specifically to meet the requirements for field preparation of unmanned sat-
ellites of the size and complexity of the Eccentric-orbiting Geophys:.cal
Observatory, Orbiting Astronomical Observatory, Surveyor, and Voyager. The
faciltiy will be located immediately west of the spacecraft facility in the
existing Industrial Area. The location has been selected for compatibility
to present facilities and for proximity to the Atlas-Agena, Centaur, and
Saturn launch complexes.

JUSTIFICATION:

The facility will provide the necessary working space for the preflight
preparation, system testing and final assembly of unmanned satellites under
closely controlled environments of temperature, humidity, pressure, fungus
and spore-free ambients, and radiation to permit close calibration of engineex-
ing test and scientific instrumentation under simulated space flight condi-
tions.

The existing unmanned satellite preparation facilities at the Launch
Operations Center do not provide enough space to meet the 1965 calendar year
flight schedules. The inadequacy of the existing facilities is further em-
phasized by the concurrent requirements of Atlas-Agena and Centaur-based
flight programs, including earth orbitor, lunar soft landing, and Venus and
Mars fly-by missions. Provisions must be made for the simultaneocus prepara-
tion of as many as four satellites with the additional possible requirement
of providing back-up satellites. Longer preparation times, plus overlapping
launching schedules for lunar and planetary missions, will create a require-
ment for additional preparation and checkout facilities,
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COST ESTIMATE:

A. LAND AC(?l’IS;ITION......I....I........'.'...'...l....l......l‘
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS......cccvcceccsas

Clearing, grubbing, and filling...eco0evoacecns $20,000

Roads and parking areas..ssecessecescscsccccscecs 51,000
Fencingeueeseceseosccsassscscssesoscassssscsnas 4,000
Domest:ic and fire protection water lines....... 25,000
Sewage lineS....eescssescsccccsassscanncnssscse 20,000
Steam (iNES..ceeecerocascscsscscsansssssssssacs 20,000
Industrrial power lineS..cecesesscssccsccccannses 45,000
Critical power 1inesS....eceeeeccsssescsccsccane 35,000
Communications cable line.ccececesescccecccscsne 25,000
Lighting protection..cececsccescccsccscscaconcs 5,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS....co0cesvcenecsscns

Building (37,380 square feet at $27.30 per
square foot)....eseesesesccecansccssssesssass 1,020,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.....cceee...
Bridge cranes (tWo) ....veesccesasscsnssocscnsoes 100,000
Laboratory and shop equipment....ccceeececccans 100,000
FUNIitUL . s oottt eransescososanssssescnscsscncsncs 20,000

E. DESIGN AND ENGINERING SERVICES.....ccs0ccscecencsccsstcaccas

Total estimated COSt.cceececcccess

671617 O - 63 - 27

$250,000

1,020,000

220,000

190,000

$1, 680,000
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

UTILITY INSTALLATIONS = NEW AREA

DESCRIPTION:

This proposed project requests additional primary utilities for the new
area on Merritt Island in support of the Manned Lunar Landing program,

The fiscal year 1963 program provided for the initial construction of
primary utilities in the new area to meet established schedules, This pro=
ject supplements the fiscal year 1963 project and includes items which did
not require early completion plus new requirements to support development of
the new area as proposed for the fiscal year 1964, When additional
facilities are requested in later programs, additional support utilities, as
required, will be programmed concurrently,

The project includes the following items:

Primary interior roads: The construction of the following
interior roads is required:

(1) Nine miles of 24~foot wide, two=lane asphalt road
from the industrial area at Orsino to Wilson,
These two lanes will parallel the existing two
lanes of former State Road AlA (Merritt Island
Road) between those points, A two-lane fixed
bridge at Banana Creek is included as well as
a new two-lane bridge to replace the old existing
two-lane bridge of limited capacity (8 tons),

(2) Three and one~half miles of 22-foot wide asphalt
road from the Orsino Road near Banana River,
northeasterly, to Banana Creek,

Industrial area roads: Approximately 3,5 miles of 24~foot wide
roads with asphaltic concrete surface will be built in the new
Industrial Area, Culverts, roadside drainage ditches, and other
normal appurtenances are included, These roads will complete
the primary roadway net within the Industrial Area and will
serve seven new principal facilities,

Water mains: The following additions to the primary water
distribution system are required:

(1) Approximately 2% miles of 1l6-inch pipe will be
installed from the main at former State Road AlA
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and Orsino Road, easterly to the new road
serving the Banana Creek area, At this point,
approximately two miles of 10-inch pipe will
be continued to the Apollo static test stand
area, A booster pump station will also be
provided,

(2) Approximately 3 miles of 10-inch pipe will
be installed from the main along former
State Road AlA near Gate 2, to the central
telemetry facility,

(3) A booster pump station will be installed
along the pipe line between the Industrial
Area and the vertical assembly building,

Industrial area utilities: The primary utility systems in
the Industrial Area will be extended to serve the new
facilities that will be constructed under the fiscal year
1964 program, The scope of work consists of approximately
three miles of electric power lines, two miles of water
mains, two miles of heat mains, and three miles of sewer
mains,

Electric power: Improvements will consist of constructing
the following:

(1) Approximately 15 miles of 13,2 kv power
transmission line from the existing line
on the east bank of Indian River at
State Road 402 to Wilson, thence south
on former State Road AlA to the vertical
assembly building in the launch complex
No, 39 area, thence to the Industrial
Area,

AN

(2) Approximately one mile of 13,2 kv ‘line
from the repeater building on Orsino
Road near Banana River, east to the
Bascule Bridge at the barge canal,
Also, from the repeater building
approximately three miles of 13,2 kv
line, north to the Apollo static test
stand and instrumentation sites located
along Banana River,

Communications: The project includes installation of:

(1) Approximately five miles of 24-way,
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four-inch duct from the central tele-
phone office, north along former State
Road AlA to the cable terminal building
at launch complex No, 39,

(2) Approximately 2,3 miles of six=-way,
four-inch duct from Orsino Road
repeater station, north to the Apollo
static test stand,

(3) Installation of communications
equipment and cabling relative to
the new facilities included in the
fiscal year 1964 program,

Area improvement: This item provides for general site
development in the new area for rodent and insect con=-
trol, The areas 1n which the work will be performed
are the undeveloped areas immediately adjacent to
occupied areas, Other locations which influence the
habitability of the new area will also be included,
The work consists essentially of clearing, grubbing,
diking of low areas, ditching, and filling, Combi-
nations of the above methods may be used in any area
as required to control the rodent and insect problem,
The above is part of a long-term permanent solution

of the environmental problem in this region, Interim
short term measures, such as poisoning and spraying,
are being pursued separately under the general
maintenance program,

Location plans outlining the scope of the work covered by this project
are presented on the following five pages,

JUSTIFICATXON:

Primary interior roads: Projected traffic counts

from studies by the Air Force show that a daily traffic
count of 7,000 to 10,000 vehicles can be expected on
the proposed road in the period from 1965 through 1970,
These traffic loads are considerably over the 5,000
vehicles per day considered by the Bureau of Public
Roads to be required to fully justify a four (4) lane
raad, .This is the only road past the vertical

assembly building at complex No, 39, Spacecraft
assembled in the Industrial Area will be transported
over Merritt Island Road to the vertical assembly
building, The width of the carrier is 17 feet,

which will take the full width of a two-lane road,

thus greatly hindering the movement of traffic,
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Without this improvement, traffic conditions will be
intolerable and travel delays will result in an excessive
loss of time,

Instrumentation sites will be located along the Banana
River northward of the O:sino Road, Those sites must be
provided with vehicle access. If no such access is
provided the proposed sites will not be useable for the
purposes intended,

Industrial area roads: Additions to the road net at the
Industrial Area are needed to permit access to the new
buildings now being located beyond the limits of the road
net and to complete the network of interior Industria.
Area roads so that fire trucks, ambulances, and vehicular
traffic will have the shortest route feasible from place
to place,

Water supply: The Apollo static test stand was initially
sited near the existing water mains, Subsequent develop-
ments necessitated resiting this facility to a remote
section to provide proper clearance distances, This
change was made after the submission of the fiscal year
1963 program and therefore provisions for extending the
water mains were not included, The schedule for the
first test will allow this service to be installed

during the fiscal year 1964, It is essential that water
be provided for cooling purposes during the tests,

The initial plan to furnish the water supply for the
central telemetry facility was from a separate well at
the building site, Subsequent investigations have
indicated that this is not feasible because of the
quantity of water involved and the excessive main-
tenance connected with the operation of this type of
system, The occupancy schedule for this facility will
allow this utility requirement to be furnished in the
fiscal year 1964 time frame,

The pump station is needed to maintain the pressure to
the launch complex No, 39, Draw-offs required for the
new facilities to be constructed in the Industrial Area
will substantially reduce the water pressure in the
section of the system which supplies complex No, 39,
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Industrial area utilities: Additions to the primary
utility systems are required to provide those services
to the new buildings included in the fiscal year 1964
program which are sited away from existing mains,

Electric power: The extension of the 13.2 kv line to
connect to a power source at Titusville will furnish an
additional source of power for emergency use in the new
area in case of a power outage from the Florida Power and
Light source, and at the same time furnish power to
instrumentation sites along the route, This item also pro-
vides necessary power to instrumentation facilities to be
located at strategic points in the area and to the Apollo
static test stand,

Communications: The additional work proposed is necessary
to connect the outlying instrumentation sites and fecili-
ties to be constructed in the fiscal year 1964 program,
and the Apollo static test facility, with the existing
facilities so that the data gathered can be made aveilable
at the use points,

Area improvements: The new area, in a large part, is
native undeveloped land, Much is swampy and heavily
overgrown, The mosquito situation is so serious that
habitation during certain times of the year is barely
possible, Rats, mice, and snakes are also prevalent:,

By means of the proposed development, the problem can be
brought under control, Without proper control, a serious
health problem from malaria, encephalitis, and other
mosquito-carried diseases may develop,

COST ESTIMATE:

A,

B,

LAND ACQUISITION,.....vvovvvenennennnns e -
SITE DEVELOPMENT AND UTILITY INSTALLATIONS.......... 8,985,000
Primary interior roads............... cees $3,305,000

9.0 miles of new two-lane
road and bridges, Orsino

to Wilson.,.............. $2,675,000
3.5 miles at Banana River
Causeway northward,.,... 630, 000
Industrial Area roads, 3.5, miles......... 560, 000
Water mains.,....,...... ettt 700,000
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Industrial area utilities.................
Electrical distribution
SYSEeM. .t uvurvrnennnnnns $260,000
Water distribution
System, ... .....0vinnnann 155,000
Heating distribution
SYSEeM, . i vvuurnenennnnns 455,000
Sewage collection
SYStem. . ...voveurnuennnn 140, 000
Power transmission lines and sub-
Stations., ., ...viviiiieneincnnaennanenans
Communications..........cciiviievnonnnnans
13,200 linear feet of 6-way
duct ($10 per linear
ook o I 132,000
26,400 linear feet of 24-
way duct ($42 per linear
{0o] o T 1,108,000
Miscellaneous system
items, ... ... ... . 160,000
Area improvements..........c.eovaoeensonns
30 square miles of
shoreline at $40,000
per square mile......... 1,200,000
5 square miles of interior
lard at $30,000 per
square mile,. . ........... 150, 000
Facility site development and utility
installations...........coiiiiiiinnnnnnn,
Site preparation,.,...... 30,000
Utility connections,,.., 30,000

$1, 010, 000

600, 000
1,400, 000

1,350,000

60, 000

FACILLITY CONSTRUCTION AND MODIFICATIONS,.,...ecceess 60, 000

Water pumping stations (two, 1,500
scuare feet at $20 per square
foot)

ooooo D I R I I I A N B R R IR A I

60, 000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.... 13,201,000

Water pumpsS. ........ttitinennnnoancannaas
Communications equipment and cable
system, ,.,....... teuseese ceesssns cesees
Qutside plant cabl
(500 miles)........... . 8,663,500
Video voice and
telephone service
(100 curcuit
transmission)........ 3,246,100

50, 000

13,150, 000
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Video switching system, ., $600, 000
Telephone instruments,
video receivers,

and cameras........... 100, 000
Operating spare parts.,.. 200, 000
Intercom system.......... 126,400
Public address system,... 214,000
Office equipment and furniture,.......... $1,000
E., DESICGMN AND ENGINEERING SERVICES,,...ececescccecooes §1,509,000
Total estimated COSt.............cvueen.. $23,755,000
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LAUNCH OPERATIONS CENTER
FISCAL YEAR 1964 ESTIMATES

VEHICLE MAINTENANCE AND SERVICE FACILITIES

DESCRIPTION:

This project proposes the construction of two vehicle maintenance facil-
ities in the Merritt Island Industrial Area. Sketches of the two facilities
are presented on the following two pages. One facility, hereinafter referred
to as the vehicle maintenance facility, is required for use by the Range
contractor, and the other, hereinafter referred to as the vehicle service
facility, will be used by the contractor who will furnish passenger and
freight services., A more detailed description of each facility follows.

Vehicle maintenance factlity: This facility will consist
of two buildings and an adjacent parking area for utiliza-
tion by the Range contractor for maintenance and parking

of up to 400 wheeled vehicles in the Merritt Island
Industrial Area. The main building, with overall dimen-
sions of approximately 173 feet by 189 feet, and a gross
arca of approximately 30,800 square feet on one floor,

wi.ll be a shop for maintenance and repair of vehicles.

The dispatch building, with overall dimensions of
approximately 37 feet by 70 feet, and a gross area of
approximately 2,600 square feet on one floor, will be

for driver dispatch and waiting, fueling service, and

car check. Heat will be supplied by the central heating
plant in the area, Office areas will be air-conditioned.

A fire alarm system will be provided within the buildings.
A parking area of approximately 30,000 square yards will

be provided to park and maneuver large pieces of equipment
including mobile cranes; water, sewer, electric power, and
communications will be provided to make the facility
completely operable. The parking area will be for over-
night parking of the motor pool cars, trucks, wheeled
carriers, trailers, cranes, generators, compressors, and
vehicles which are not specifically assigned elsewhere, such
as communications repair vehicles. The shop will provide

a complete motor, body, and chassis repair facility. All
wheeled vehicles used for Range support will receive
periodic and minor service and maintenance at this facility
as well as major motor and chassis overhaul, wreck rebuilding,
and repainting,

Vehicle service facility: This pertion of the project
provides for the construction of two metal clad build-
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

VEHICLE MAINTENANCE AND SERVICE FACILITIES
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LAUNCH OPERATIONS CENTER

FISCAL YEAR 1964 ESTIMATES

VEHICLE MAINTENANCE AND SERVICE FACILITIES
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ings and an adjacent parking area. The service structure,
with dimensions of approximately 50 feet by 240 feet, and

a gross area of approximately 12,000 square feet on one
floor, will be used as a general automotive, truck, and
other wheeled equipment servicing facility, and will accom-
modate 30 vehicles at one time., The smaller structure,
with dimensions of approximately 20 feet by 50 feet, and

a gross area of approximately 1,000 square feet on one
flocr, will serve as a facility for paint, oil and lubricant
storage, and for gasoline dispensing. The parking area of
approximately 18,000 square yards will provide overnight:
parking for the vehicle transportation fleet. Air-condi-
tioning will be provided in the office areas of the service
structures, Heat will be supplied by the central heating
plant in the area. A fire alarin system will be provided
within the facility. Utilities, such as water, sewer,
electric power, and communications will be included as
required to make the facility completely operable.

The facility will be used as the base of operations for
transportation service provided to all NASA organizations
in the new area, and for accomplishing first and second
order maintenance and service required to keep a fleet

of up to 600 wheeled vehicles, including automobiles,
generators, compressors, and lights in a safe and operable
condition.

JUSTIFICATION:

The vehicle maintenance facility will be used for parking and mainte-
nance of Government-owned (Range-operated) passenger and special service
vehicles. Wheeled vehicles of all types are used for transporting personnel
and freight, repairing roads, hoisting, emergency power generators, ard air-
compressors, Accidents, wear, and modifications take these vehicles cut of
service until they are repaired or updated. This work is presently dcne at
the Patrick Air Force Base, about 25 miles from the Merritt Island Incustrial
Area. By the end of the fiscal year 1964, at which time the proposed facility
should be in operation, there will be approximately 373 Range-operated
vehicles in the new area. The added volume of work resulting from these
additional vehicles cannot be handled by the capacity of the existing shop.
Moreover, the distance between the existing shop and the Merritt Island Area
is too great for the economical hauling of the number and size of vehicles
involved, Construction of the proposed facility will reduce vehicle downtime,
and reduce the time and cost for hauling and driving vehicles to the Patrick
Air Force Base.

The Launch Operations Center passenger and freight transportation
services are furnished by a contractor. The proposed vehicle service facility
is required fcr the parking, maintenance, servicing, and dispatching of vehi-
cles and is essential to the fulfillment of the contract.
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Currently, these service operations are being performed in a building
and shack located on the east side of hangar '"R" in the Cape Canaveral
Industrial Area, The existing facility, which is grossly inadequate for
meeting future vehicle service requirements (approximately 537 vehicles of
all types by the end of the fiscal year 1964) will be vacated for use by
contractors engaged in the Saturn operation in the Cape Canaveral
Missile Test Annex area. The minimum road distance between the present
veticle depot and the new Merritt Island Industrial Area, where the major
concentration of the Launch Operations Center activities will be focused
after the fiscal year 1964, will be 7 miles. This great a distance will not
be economical from the viewpoint of travel time and operating costs.

The size of the proposed facility was estimated by comparing records of
the quantitative vehicular requirements for serving both past and existing
facilities and personnel, with requirements dictated by the greatly expanded
activities in the new area., Personnel requiring transportation service will
increase from 1,800 in the fiscal year 1962 to 6,350 in the fiscal year 1965,
The level of vehicle maintenance to be provided in the proposed facility will
be limited, generally, to that which can be accomplished in one eight--hour
shift, The facility will not be used for major engine or transmission over-
haul, for major body rebuilding, or repainting; such work will be accomplished
elsewhere in contractor-furnished facilities.

COST ESTIMATE:

A. IANDACC!I}IS;ITION........'.".'.Q......."...'...."..'...I. ——
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS.......e000c0ccese $375,000

Clearing, grubbing and grading......eecceceee..  $46,000
Access roads..(4,700 square yards at $5.50 per

SqQUAre YArd).eee aueesoseeocssoncsccscncannos 26,000
Parking area..(48,000 square yards at $5.50 per

square yard),,. .c.eceveccsserccscscccasssass 264,000
Utility extensions,.eceveeeceseesconccosscsssoss 39,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS. ...ccecesccscscsccs 851,000
Vehicle maintenance facility..eeeeeresccssccans 668,000
Main building..(30,800 square feet
at $20 per square foot)....ecec... $616,000
Dispatch building..(2,600 square
feet at $20 per square foot)...... 52,000
Vehicle service facility.c.eeeooeccessccccsanee 183,000

Service unit..(12,000 square feet
at $14 per square foot)........... 168,000
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Paint, oil, and lubricants unit
(1,000 square feet at $15 per
square fOOt)...eecvvsesavccscssess 915,000

D, EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.....ccne0se
Automotive maintenance, service, and repair
equj.Pment........-....-o.o..--..-....-oo..-.. $130,000
Fixtures and furniture..-.....-..............-- 143000
Gasoline pumps and tanks......-..o-............ 20,000

E. DESIGN AND ENGINEERING SERVICES. ...cceeseessscscsscscccnacss

TOtal estimated cost.Ol.Q...Q.‘........'..I.l..!‘l

$164,000

171,000

-——2

£1,561,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1964 ESTIMATES

CONSTRUCTION OF FACILITIES - 1964 PROGRAM

LEWIS RESEARCH CENTER

Page No.

Location plan.....................-.....-... C]" 7-1
Addition to the spacecraft propulsion

researCh facility................-........ $ 3,500,000 Cl‘? 7"3
Alteration of the space power chambers...... 5,665,000 Cr 7=5
Electric power equipment test facility...... 2,100,000 CF 7-8
Engineering building (Plum Brook Station)... 1,710,000 CF 7-11
Experiment assembly, test, and storage

building (Plum Brook Station).....eceeeses 885,000 CF 7=14
Modernization of the instrument research

1aboralory ioeceecececersssecacssosssscocccne 2,002,000 CF 7-18
Propellant flow systems facility (Plum

Brook 5tation).cceeccsccesas eeccsssscnacns 1,316,000 CF 7=-22
Propulsion component evaluation facility.... 1,004,000 CF 7-25
SNAP~-8 assembly and spacecraft checkout

buildl‘ng..-............................... 5,000,000 (:F 7-27
Zero gravity facility.ceececescecrnccneccnns 2,653,000 CF 7=31

Total..".‘........................ §25'835‘000
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LEWIS RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

LOCATION PLAN

LEGEND

GATEHOUSE (MAIN)
PERSONNEL BUILDING
ADMINISTRATION BUILDING
FLIGHT RESEARCH BUILDING
ENGINE RESEARCH BUILDING
CHEMISTRY LABORATOR Y
SPACE POWER CHAMBERS
EXHAUSTER BUILDING
9 REFRIGERATION BUILDING
10 COOLING TOWER NO. 1
11 ICING RESEARCH TUNNEL
12 STEAM GENERATING PLANT
13 SUBSTATION “'B"
14 TECHNICAL SERVICE BUILDING
15 UTILITIES BUILDING
16 ELECTRIC PROPULSION RESEARCH BUILDING
17 UNDERGROUND FUEL STORAGE
18 AIR DRYER NO. 1
20 SOUTH GATEHOUSE
21 PROCUREMENT k SUPPLY BUILDING
23 ENGINE RESEARCH BUILDING - WEST WING
24 SPECIAL PROJECTS LABORATORY
26 SEWAGE PUMPING STATION
27 COAL STORAGE
28 BARREL STORAGE BUILDING
29 PLANT PROTECTION BUILDING
31 RESERVOIR AND FIRE PROTECTION WATER SUPPLY
32 SUBSTATION *'C"

L R

33 18''x18'", 18''x18°* AND 2x2 FOOT SUPERSONIC WIND TUNNELS

34 LIQUID METALS CORROSION LABORATORY

35 ROCKET LABORATORY

36 TEMPO A"

37 ENGINE RESEARCH BUILDING - N.W. WING

38 ENGINE RESEARCH BUILDING - S.W. WING EXT.
39 8xh-FOOT SUPERSONIC WIND TUNNEL

FACILITIES AUTHORIZED AND UNDER CONSTRUCTION

A. DEVELOPMENT ENGINEERING BUILDING

PROPOSED 1964 PROJECTS

ZERO GRAVITY FACILITY
AT TEFRATION OF THFE SPACFE POWFR MHAMBERR

ELECTRIC POWER EQUIPMENT TEST FACILITY

S v

MODERNIZATION OF THE INSTRUMENT RESEARCH
LABORATORY

. EXISTING FACILITIES

. AUTHORIZED AND UNDER CONSTRUCTION

% PROPOSED 1964 PROJECTS

PROPULSION COMPONENT AND EVALUATION FACILITY

61
62
63
64
65
66
67
68
69
70
7
"2
73

SUBSTATION "D’
SUBSTATION “'F"*

SUBSTATION “'E"

SUBSTATION **G"

GAS METER HOUSE

DROP TOWER

COOLING TOWER NO. 2

STORAGE BUILDING NO. 47

FUEL STORAGE TANKS

MATERIALS AND STRESSFS 1L ARORATORY
FABRICATION SHOP

HIGH ENERGY FUELS LABORATORY

8x6 FOOT SWT DRIVE EQUIPMENT BLDC,
8x6-FOOT SWT RESEARCH AND CONTROL
BUILDING (OFFICE)

8x6-FOOT SWT MODELS PREPARATION BLDG.
8x6- FOOT SWT EXHAUSTER BUILDING
8x6-FOOT SWT AIR DRYER BUILDING
SUBSTATION "H"

PROPULSION SYSTEMS LABORATORY
OPERATIONS BUILDING

8x6- FOOT SWT FUEL BUILDING

PLANT SERVICES BUILDING

HIGH TEMPERATURE VAPOR SYSTEM

P. 5. L. EQUIPMENT BUILDING

ALTITUDE CHAMBERS (2}

ACCESS BUILDING

PRIMARY COOLERS (2)
SECONDARY COOLERS

TIE LINE )

COOLING TOWER NO. 3

FUEL STORAGE

LOW PRESSURE FUEL PUMPING STATION
HIGH PRESSURE FUEL PUMPING STATION

&

popnnnnen
rerrrerree

R REEE R

P .»&%

AERO TEST
{BEE) BLDG

. 5. L. CIRCULATING WATER PUMPING STATION
. S. L. SUBSTATION 3"
. S. L. COMBUSTION AIR HEATER
STRUMENT RESEARCH LABORATORY
. W. T. PUMP HCUSE
. S. L. COOLING WATER DEAERATORS
. R. B. SPRAY COOLER BUILDING
OOLING TOWER NO. 4
YOGENICS SERVICES RUILDING

(10!‘1'U>E'U'U'ﬂ

10°x10” SUPERSONIC WIND TUNNEL

101 INY | CUWT DT OT AR ANMD COAMTR AT BT mrare
10'x18* - SWT RESCARCII AND CONTROL DUILDING

10°x10* - SWT SECONDARY COMPRESSOR AND DRIVE BLDG.
10'x10’ - SWT AIR DRYER BUILDING

10°x10* - SWESUBSTATION "K'

10'x10" - SWT MAIN COMPRESSOR AND DRIVE BUILDING
10’x10* - SWT LOW PRESSURE FUEL PUMPING STATION
10°x10' - SWT HIGH PRESSURE FUEL PUMPING STATION
10°x10* - SWT COOLING TOWER NO, 5

10°x10* - SWT COOLING TOWER WATER PUMPING BUILDING
P.S5, L. DESICCANT AJR DRYER

E. R. B. COMBUSTION AIR HEATER

ROCKET OPERATIONS BUILDING

LIQUID METALS POWER LABORATORY

INDUSTRIAL WASTE TREATMENT BASINS

GARAGE

MATERIALS PROCESSING LABORATORY

BASIC MATERIALS LABORATORY

SUBSTATION *'A*"

SUBSTATION ‘'L

ROCKET ENGINE FACILITY

FRACTURE MECHANICS LABORATORY

(FORMER GUERIN RESIDENCE)

[ 800 1000’
ot ]

scaLt

WEST AREA

301
302
303
397
398
399
415°

ELECTRIC PROPULSION LABORATORY
ENERGY CONVERSION LABORATORY
SUBSTATION "M"

{FORMER MITCHELL GARAGE)
{FORMER MITCHELL RESIDENCE}
GATEHQUSE - WEST AREA

ROCKET COMBUSTION LABORATORY
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PLUM BROOK STATION
FISCAL YEAR 1964 ESTIMATES

LOCATION PLAN

LEGEND

1030 FIRE WATER TOWER
fo— 2000 REACTOR BUILDING (OFFICE ETC.)
2001 REACTOR SERVICES BUILDING
2002 REACTOR WATER TOWER
2003 REACTOR COOLING TOWER
2004 REACTOR SLUDGE BASINS
N 2005 REACTOR SUBSTATION A
2006 REACTOR SECURITY BUILDING
2007 REACTOR FAN HOUSE
2008 REACTOR COLD RETENTION BASINS
2009 REACTOR HOT RETENTION BASINS
2010  REACTOR EFFLUENT METERING STATION
7018 3
>nra =z
/ 3001  AOMINISTRATION BUILDING
3002 HEATING PLANT AND RI ECTRIC AT suop
/ 3003 GATE HOUSE
/ 3004 PLANT PROTECTION BUILDING
3905 MEDICAL SERVICES BUILDING
o) 3007  PERSONNEL BUILDING {INACTIVE}
g 3013 SEWAGE PLANT
3200  BIG ISLAND PUMPING STATION
o 3201  SUBSTATION B (AND POWER PLANT)
o 3202 RESERVOIR AND PUMP STATION #1
3225 RYE BEACH PUMPING STATION
] 3234 RAILROAD SCALES
! 3235 FUEL OIL TANK AND PUMP
383 3236 GAS HANDLING FACILITY

3245 FUEL OIL TANK AND PUMP

3258 WATER TOWER (INACTIVE)

3271 WAREHOUSE

3272 WAREHOUSE

3¢74 MAINTENANCE SHOP

3275 WAREHOUSE

3276 WAREHOUSE

32717 GARAGE

3278  GARAGE

3279 WAREHOUSE

3288 DOMESTIC WATER TOWER

3291 WAREHOUSE

3292  WAREHOUSE

3302 AIR COMPRESSOR BULLDING

3310  PUMP HOUSE (INACTIVE)

3313  WAREHOUSE

3314 WAREHOUSE

3350 ROCKET PUMP LABORATORY

3351 ROCKET TURBO- PUMP LABORATORY
3352 ROCKET TURBINE LABORATORY

3353 ROCKET SYSTEMS DYNAMICS LAB.

3354 ROCKET SYSTEMS HYDRAULICS LAB.

3355 ROCKET TURBINE AND PUMP PLLOT LAB.
3356 CENTRAL CONTROL AND DATA BULLDING
3357  FLUORINE PUMP LABORATORY

3358 ROCKET SYSTEMS LAB. --(PORTABLE RIGS)
3359  ALTITUDE ROCKET TEST FACILITY

3501 SUBSTATION C (AND POWER PLANT)

3502 RESERVOIR AND PUMPING STATION NO. 2
3520 WAREHOUSE

3805 TRUCK SCALE

3813 'WAREHOUSE

SCHEID . ROAD

FACILITIES AUTHORIZED
AND UNDER CONSTRUCTION

SPACE PROPULSION FACILITY

NUCLEAR ROCKET DYNAMICS AND CONTEATE wa
LUNAR PROPULSION RESEARCH FACILITY
HYDROGEN HEAT TRANSFER FACILITY
MODERNIZATION AND RECONDITIONING OF PLUM BROOK
SERVICE FACILITIES (VARIOUS LOCATIONS)

moaD>

. EXISTING FACILITIES
. AUTHORIZED AND UNDER CONSTRUC TION

m PROPOSED 1964 PROTEC TS

PROPQOSED 10g

1. ENGINEERING BULILDING

2 ADDITION TO THE SPACECRAFT
PROPULSION RESEARCH FACILITY

3. EXPERIMENT ASSEMBLY,
TEST, AND STORAGE BUILDING

4. SNAP-8 ASSEMBLY AND SPACECRAFT
CHECKOUT BULLDING

5 PROPELLANT FLOW SYSTEM
FACILITY

(] 1000’ 2000’ 3000° 4000
A A

SCALE
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N
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LEWIS RESEARCH CENTER

FISCAL YEAR 1964 ESTIMATES

ADDITION TO THE SPACECRAFT PROPULSION RESEARCH FACILITY

DESCRIPTION:

An addition to the spacecraft propulsion research facility is requested
to provide the capability for space environment simulation. A hard vacuum in
the test chamber will be produced by oil diffusion pumps and conventional
backing pumps. Mylar vacuum seals will be provided to isolate the test
chamber from the exhaust system. The low temperatures of outer space will be
simulated by cryogenically cooled panels lining the interior of the test
chamber., A remote liquid nitrogen storage area and a piping system to the
test chamber will provide a continuous supply of coelant to the cryopanels.
Simulation of the thermal gradients due to solar heating will be provided by
various types of radiant heaters. One hundred kilowatts of electrical power
will be provided for this purpose.

JUSTIFICATION:

The ab:ility of a space vehicle to function properly after an extended
exposure to the rigors of outer space is one of the severe problems facing
designers of spacecraft. Many vehicle components are being developed and
tested in space simulation chambers. The reliability of a completely
assembled vehicle, however, is more difficult to ascertain and requires a
facility that will not only expose the vehicle to a simulated space environ-
ment but also allow a complete functional test including space starting and
operation of the rocket engines. The spacecraft propulsion research facility
will provide this capability for space vehicles up to 50 feet long and 32
feet in diameter and with thrust levels up to 45,000 pounds with high-energy
propellants. Storable propellant rockets up to 50,000 pounds thrust: can also
be tested., All of the stages in the current Apollo vehicle could, therefore,
be accommodated, as well as advanced conceptual designs with large diameter
nozzles.

Cryogenic rocket fuels possess the highest efficiency of the propellants
currently being used and are favored, therefore, for advanced space vehicle
designs. Propulsion systems using cryogenic fuels are complex, sensitive to
perturbations and difficult to design for high reliability due to the pro-
perties of the propellants and the necessity of maintaining the lowest
possible weight for each component. In outer space, this sensitive system
will be exposed to extreme temperature gradients and to the leaching effects
of the vacuum environment. This may vary from a few days for a traaslunar
trajectory to six months or more for a planetary flight where propulsion is
needed on arrival at the planet. Control valves, fuel vents, engine gimbal
actuators, ignition systems, pumps, and control sensors are among the
critical problem areas affecting satisfactory operation of the engines,
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To provide the space soak capability for the spacecraft propulsion
research facility, the test chamber must be equipped with a vacuum pumping
system including diffusion vacuum pumps and mechanical fore-pumps tc provide
pressures as low as 10-8 torr, and the chamber walls must be lined with cry-
ogenic heat sink panels which use liquid nitrogen and liquid helium. Pro-
vision for adequate power to various solar heating simulators must also be
included.

COST ESTIMATE:

A. IIAND A(:(!U]:SITION...'...0.............................. -
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS.eceeccocess ===
C. FACILITY CONSTRUCTION AND MODIFICATIONS.eccesccosossne $1,420,000

Cryogenic panels (14,000 square feet
at $100 per square foOt)..seeeesecsssecs $1,400,000
Vacuum pump house (1000 square feet

at $20 per Square foot).iooo..oo.-ooo-o 20,000
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..essse 1,745,000
Liquid nitrogen systemM.cccesesssssssccece 286,000
Vacu‘nn systeml.......l................... 449’000
Heat simulation SOUYCe..eeeeccesscsccsess 400,000
Electrical equipment, wiring, and
controls....,........................... 610,000
E. DESIGN AND ENGINEERING SERVICES..cscecvseccncccascccnas 335,000
Yotal estimated coSteecrensees $3,:500,000
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LEWIS RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

ALTERATION OF THE SPACE POWER CHAMBERS

DESCRIPTION:

This project covers modifications and additions to the space power
chambers, formerly known as the altitude wind tunnel, to permit the evalu-
ation and development testing of full-scale propulsion systems in a simulated
space, planetary, or lunar environment., Two large pressure bulkheads will b=
installed to isolate the return passage at the western end of the tunnel,
inside of which will be installed a high vacuum chamber 40 feet in diameter
and approximately 100 feet long. A double wall vacuum chamber will thus be
provided, the inner section of which will be exhausted to a pressure of 10-6
mm of mercury by oil diffusion pumps. These pumps will discharge into the
space between the two chambers at a pressure of approximately 10-2 mm of mer-
cury. Utilizing this space as a large manifold, fore-pumps will be used to
discharge tc atmosphere. This arrangement will result in an inner chamber
with very little pressure differential across it which minimizes the effect
of small leaks in the inner chamber. A sketch of the proposed alteration is
shown on the following page.

The inner chamber walls will be cooled by a liquid nitrogen system to
provide a heat sink and a thermal environment that simulates radiation to
deep space or a cold lunar surface. A heat source is also included to simu-
late solar heating or thermal soaking in the environment of a planet or a
lunar day. Thermal conditions approximating either the temperature gradients
of space in oriented flight or of extended soaking periods of either the hot
or cold ernvironment of the planet or the moon are therefore possible. Engine
exhaust diffusers and water cooled exhaust ducting are provided to permit
discharge of the engine exhaust jet into the existing exhaust cooling and
pumping systems for engine operation foll6wing hard vacuum start up.

One of the two isolating bulkheads mentioned earlier in the description
would be provided with a 25-foot diameter door to provide access to the long
south leg of the existing tunnel. Access to the inner vacuum charber would
be provided by a 40~foot diameter door which would open into the proposed
access shop., This building would be of sufficient height to accommodate a
bridge crane. The crane would be used to transport vehicles and components
about the shop and in the test facilities. High vacuum pumps would be housel
in a pump house which would be located below ground under the vacuum cham-
bers. This pump houge would be accessible from the outside and from the shop
buildings.

JUSTIFICATION:

The controls and propulsion systems of various space vehicles as well
as the operation of space power systems must achieve an extremely high level
of reliability on a compregsed time schedule. These levels of reliability
in system operation can only be realized through the conduct of extensive
and thorough development testing and evaluation in ground based facilities,
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The facilities must obviously be capable of complete system operation follow-
ing extended periods of exposure to a hard vacuum and to the large tempera-
ture gradients of space oriented flight, Effort will be devoted to the
solution of problems relating to propellant heating, propellant freezing or
vapor lock in lines and valves, insulation effectiveness, and pressurization
and venting requirements; c¢ountdown procedures, system behavior, valve and
actuator performance, and engine ignition will also be studied. Thrust
buildup and thermal distortion at the system structure are also among the
potentially critical problem areas that must be thoroughly evaluated and
verified prior to commitment to flight.

To achieve these large and complex faciltty capabilities necessitates
a maximum utilization of currently available high altitude test facilities.
The large exhaust gas cooling and pumping system of the Lewis Reseanch
Center and the former altitude wind tunnel, with its extensive basic struc-
ture, control rooms, and service facilities, provides an excellent hase upon
which to build,

COST ESTIMATE:

A, LAND ACQUISITION,.cesccvcecccvcssccscscscsossccccsanccccns -
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS..esccsscsscsos ---
C. FACILITY CONSTRUCTION AND MODIFICATIONS..eescceescsscsecss 91,900,000
Vacuum chamber, isolating bulkheads and
access openings, modifications of existing

turnel StruCturel.l.'.0‘.-.......00"..-0.00 $13534’000
Access building (6,260 square feet at $46

per square foot)..co.....'....!0!0'.0....! 291,000
Vacuum pump and equipment enclosure (5,000
square feet at $15 per square foOt)..cecase 75,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.ceavesess 3,215,000

Vacuum pumping SySteMieeecececeosssscscssccasesse 750,000
Refrigeration SysteMesesessessescsesscsssse 1,150,000
Electrical heaterSesesceesscesecsscsssconccss 415,000
Engine exhaust ducting, cooling and valving 450,000
Propellant storage and supply systemMecesese 250,000
Facility instrumentation and controls..e... 200,000

E. DESIGN AND ENGINEERING SERVICESooooo.ccocccoooooooooooooo ’503000

Total estimated coSt.ceeececoscces §5,§65,000

671617 C - 63 - 10 CF 7-'7



LEWIS RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

ELECTRIC POWER EQUIPMENT TEST FACILITY

DESCRIPTION:

The equipment and bulding modifications proposed in this project provide
the space and facilities required to test electrical generating, power con-
version, and control components of electric space power systems. The present
engine research building constitutes an excellent location for this equipment
because of the availability of large quantities of 60-cycle power, of varia-
ble frequency equipment that is well suited to the variable speed drive of up
to 15,000-horsepower motors, and of extensive air and cooling tower water
services. Lxisting space in the engine research building will be made avail-
able for this purpose. One large test cell will accommodate a cradled motor
and gear assembly drive for fractional megawatt electromagnetic generator
tests, Two small test cells will be utilized for smaller magnitude electro-
magnetic and electrostatic generator test stands. All of these test stands
will be provided with the environmental equipment to simulate required space
operating conditions.

A test area, preferably another large test cell, will contain test
stands for electrical components. This test area will have provisions for
a transformer and rectifier test stand with high-voltage AC power supply, a
transmission line test stand utilizing high-voltage AC and DC power sources,
and a control components test stand. Each test stand in this test area will
be provided with a vacuum environment, and one test stand will include a
solar simulator. Some refurbishing of the existing building will also be
required to provide appropriate control rooms and space for power supplies
and vacuum pumps in the basement areas. If possible, existing foundations
and baseplates will be utilized for the proposed equipment, A sketch of the
areas proposed for modification is shown on the next page.

JUSTIFICATION:

Current development activities involving various types of space power
systems have emphasized the importance of advancing the technology of elec-
tric generators, power conversion equipment, and associated power control
components, Projected requirements of future systems impose even more severe
problems of weight, materials compatability, temperature limits, and relia-
bility. At the present time, and in contrast to facility capabilities for
testing both nonelectrical components and complete systems, facilities for
the testing of electrical power equipment do not exist at the Lewis Center.
An extremely valuable base upon which to build this capability does, however,
exist in the engine research building. The facilities to be made available
by this project will provide an important capability for performance and
reliability evaluations of electrical equipment under appropriate test con-
ditions and with a minimum expenditure of time and money.
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ELECTRIC POWER EQUIPMENT TEST FACILITY

VACUUM PUMPS

| -CRYOGENIC STORAGE
/—MEZZANINE-—\\

EXISTING
/—BASE MENT

FLOOR —

D o]
VACUUM PUMPS II /

, wi f.
e o T I o I -
v I TR vernoa L] LD BANIC,
= g TEST
X e ) CHAMBER HORIZONTAL TEST CHAMBERS
----- @ , D
& H
|
PLOT PLAN i
~ | e
Na ' i
N : | ASSEMBLY AREA
' !
Ve ]
LOAD BANK :
-
X : | AGSEMBLY |
S | N | S SO | AREA-..!
:Asssmau: +
i
| AREA | SOLAR !
AD BANK
: | Loap ~ SIMULATORY] %I !
[ CONTROL ROOM {
_ — Lt L r—
= T r-e |——TH TEST CHAMBER PLAN
I
| _l—fr-cENERATOR
L __AfoRive sysTem
[~ : :
|} POWER SuPPLY o , . 15
'~ CONTROL ROOM SCALE
S e ::JJ
PLAN
\ o EXISTING -
‘ )J: L “FirsT (e [@) oD
FLOOR—__
Y — L]

ELEVATIOM

ELECTROSTATIC CR
ELECTROMAGNETIC
GENERATOR TEST AREA

ELEVATION

TRANSMISSION LINE & ELECTRICAL COMPONENTS TEST AREA




COST ESTIMATE:

A.

I‘AND A.(:QE{ISITION'....I..I'....t........l.....'...‘...'......
SITE DEVELOPMENT AND UTILITY INSTALLATIONS...ccscccecsscsacs
FACILITY CONSTRUCIION AND MODIFICATIONS....ceccetcecocnccanns

Relocation of existing equipment.....eeeeeeecess $40,000
Construction of four control rooms....eeseesecss 31,000
Modification of four existing test cells....... 45,000

EQUIPMENT, INSTRUMENTATION,AND SUPPORT SYSTEMS...cecceescces

Transmission line test chamber.......cceeeevecee 130,000
Two electrical components test chambers......... 148,000
Electrostatic generator test chamber,.....cec... 165,000
Electromagnetic generator test chamber......cese 122,000
Fractzional megawatt generator environmental test
Chamber.e.ceeeeeeeesroerssssosesrscsnsscsscasces 210,000

Solar simulator...ceesceveccssecccasocsassconnss 300,000
Cryogenic storage and supply system for two

chambers..ccceeieeerceecencccsacsecsacsnncccnns 50,000
Heating systems for two chambers.....sceoceeeses 25,000
Drive for fractional megawatt generator test

Stand. cceceerarraserssercerestsccsnscensnrasns 90,000

Two drive systems - one each for electrostatic

and electromagnetic generator test stands..... 200,000
AC and DC load banks ranging from 5 to 800 KW... 241,000
Instrument data systems for four control rooms.. 120,000
AC arcl DC power suppliesS..cccececessccnannsccaes 78,000

E. DESIGN AND ENGINEERING SERVICES.....cccceveccctccncrcssccccs
\

Total estimated COSt..eeeecscasscnsse

$116,000

1,879,000

___ 105,000

$2,100,000
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LEWIS RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

ENGINEERING BUILDING
(Plum Brook Station)

DESCRIPTION:

This project provides for the construction of an engineering building
consisting of two sections for the Plum Brook Station. The first section
will contain three floors and a partial basement. The above grade area of
this section will be approximately 39,000 square feet or 13,000 square feet
per floor. The second section, connected thereto, will consist of an
auditorium of approximately 5,000 square feet and a one-floor cafeteria of
approximately the same area.

The office area will contain space for 300 persons. Conference rooms
and service areas will be provided. The auditorium will seat approximately
500 people and the cafeteria approximately 250.

The structures will be of the steel frame, concrete floor type with
masonry and glass curtain walls. Interior partitions will be metal lath and
plaster. Utilities will be extended from existing Plum Brook Station systems
and access roads will be provided. Parking lots will be developed for the
auditorium, cafeteria and office areas. Line drawings of the proposed struc-
ture are shown on the following page.

JUSTIFICATION:

The projected total complement of Plum Brook Station by 1966 is 1,000
persons. Upon completion of approved construction projects there will be
available at the Station satisfactory office space in the reactor and rocket
areas for epproximately 160 personnel and in the space propulsion facility
for approximately 130 personnel. However, an analysis of the future needs of
the Station indicate that permanent offices should be provided for 590 people
an increase cf 300 over those now in the approved projects. Currently, most
of the office personnel are housed in trailers and in temporary wooden
structures built in 1941 that can be used temporarily for office space until
completion of the new building. Small expenditures must be made from time to
time to keep these buildings in minimum condition for use. However, it is
considered impractical to upgrade these old wooden structures for longs«term
use. Limited but currently satisfactory cafeteria accommodations are pro-
vided in cne of these old structures. The proposed engineering building will
provide fcr the necessary expansion.

At the present time there is no suitable place on the Plum Brcok Station

grounds where technical or other meetings of more than approximately 80
people carn be convened. The need for such an assembly area is acute. The

c7 7-11
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ENGINEERING BUILDING
(PLUM BROOK STATION)
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construction of the engineering building will consolidate the Station's admin-

istration ard engineering personnel in suitable quarters and, with the audi-
torium and cafeteria, will provide support facilities compatible with the
growth of the station.

COST ESTIMAIE:

A,

B.

LAND ACQUISITION...-.-...--.o.-ooou-oo-..ooooocoo.--oon-o

SITE DEVELOPMENT AND UTILITY INSTALLATIONS.......ccccec.s

Water line extension........c.cceceeceecocnnes $20,000
Natural gas line....ceeeecencsccescacecsscs 25,000
Sanitary sewer lines....cccecvcccccsecsscns 12,000
Electrical substation......cccceecececssnoes 12,000
Electrical line extension....cceveseoccccss 13,000
Parking areasS.iccecsasocececssesacscscncsscs 63,000
Road extension and intersectionS....ceseses 75,000
Clearing, landscaping, and drainage........ 30,000

FACILITY CONSTRUCTION AND MODIFICATIONS....ccveecvccccscs

Engineering building (39,000 square feet
office area and 4,400 square feet partial

basement at $22 per square foot)........ 954,000
Utility tunnel (1,500 square feet at $15

per square fool)..e.eeieevsescncancananna 23,000
Auditorium (5,000 square feet at $25 per

SqUAre fOOt)..ee.vioovennsoseanssssnnanns 125,000
Cafeteria (5,000 square feet at $25 per

Square fOoOt) ... eeeresesonesnsocnsancannss 125,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....ee0css

Office furniture......eieeveseesnesconsonss 60,000
Cafeteria equipment and furniture.......... 53,000
Auditorium equipment and furniture......... 20,000

DESIGN AND ENGINEERING SERVICES....:eeeccecoccsccsccsoccs

Total estimated cost.ceeeeceocss

$250,000

L,

227,000

133,000

100,000

PSR AS R A A

$1,710,000
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LEWIS RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

EXPERIMENT ASSEMBLY, TEST, AND STORAGE BUILDING

(Plum Brook Station)

DESCRIPTION :

A new mill-type building for the Plum Brook Station having a ground
floor area of approximately 10,500 square feet will be provided by this
project. In addition, a mezzanine floor of approximately 4,000 square feet
and a partial basement are included. The structure will be located in the
reactor area with easy access to the reactor building proper. A utility
tunnel will be provided between the reactor building and this facility for
the routing of the required utility services as well as providing space for
special experiment services. This building will be located in close prox-
imity to the reactor office building to provide easy liaison between the
personnel housed in these two areas.

A high bay crane will be provided in the building for the unlcading and
handling of large experiments. A pool area with the necessary circulation
and water purification equipment will be provided at one end of the building
for simulation of the actual underwater environment required by the reactor
operations. Instrument calibration and electronic test areas in addition to
special areas for assembly shops are included. Building utilities will be
housed in r-he partial basement at the end of the utility tunnel. A sketch
of the building is shown on the following page.

JUSTIFICAT ION:

Currently, there are no available facilities or space in the reactor
area at the Plum Brook Station to assemble, pre-test, or store experiments.
In most cases the larger experiments will be shipped unassembled because
they will contain much fragile equipment and instrumentation which cannot be
safely shipped by common carrier in an assembled condition. Assembtly and
pre-test must, therefore, be performed in the reactor area prior tc¢ the in-
pile radiation. Pre-testing must be done since an untried experiment can
cause excessive reactor down time because of undetected design faults, mis-
match between the reactor and the experiment, and undetected shipping damage
to the experiment components. In addition, the pre-test time provides
valuable training for the experiment operators as well as providing insight
into the operating characteristics peculiar to any one experiment. Pre-
irradiation testing also provides handling experience so that should failures
occur after irradiation has started repairs may be more easily effected.
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EXPERIMENT ASSEMBLY, TEST, AND STORAGE BUILDING
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Almost all of the experiments contemplated for the reactor will be sub-
jected to an underwater environment. Leakage of water into an experiment
will in most cases cause failure of the experiment, and in some cases can
add to the oparational hazards. It is mandatory, therefore, that all such
experiments b2 pre-tested in such an environment prior to insertion into the
reactor if orderly research investigations are to proceed and the reactor is
to operate on a high-use schedule. For larger experiments it is also neces-
sary to determine the underwater handling characteristics so that after
radiation these experiments may be safely and efficiently moved into the hot
lab area. This facility will provide a pool for such pre-test orerations.

The instrumentation and controls associated with any sizable nuclear
experiment serve a vital function in the overall safety of the reacto:
operations in addition to providing desired research information. It is
essential that the calibration of such equipment be the best avaijlable. It
is expected that considerable effort will be expended in this phase of the
pre-test work and a large area has been set aside in this facility to handle
this requirement.

Many of the in-core experiments are of the "lead" type. This means that
the instrument connections and service connections for these experimeats
extend from cutside of the reactor tank to the experiment through long and,
in most cases, semirigid leads having lengths in excess of thirty feet. 1In
the assembly and pre-test of such experiments considerable space is nzeded.
This is being provided under the mezzanine floor since crane facilities will
not be required. The building proposed and the facilities contained therein
are required if the reactor is to achieve the utilization necessary to
support the various nuclear rocket and spacepower systems that are a vital
part of the overall space program.

COST ESTIMATE:

A. LAND AC(!]JISITION.ooooc.ao--o-ont-o.ooa-oo.ooto.oo.-o'o.-o m-
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS..:eeescecocccs $134,000

Fire aad domestic water lines..... e esseceaenns $10,000

Steam line and boiler.......... Ceeeeresasnenan 40,000

Cooling tower water lines..... ceeccanan eeeaen 12,000

Process water line.......... Ceetestinrereanans 6,000

Sewer line connection.........cccc.. cesesons . 3,000

Electrical power line and connections..... N 30,000

Roads, parking area, and landscaping.......... 33,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS, ..ceceececocococs 426,000
Assembly and test building (15,600 square
feet at $18 per square foot)........... ees.. 281,000
Utility tunnel (5,000 square feet at
$15 per square foot).......ciiiiiiinnnn, ceea 75,000

Testing pool (25,000 cubic feet).............. 70,000
CF 7-16



D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...ecc0es $285,000

Cratie..vevs, tteeeseans crerearaconee ceeans vens $40,000
Water treatment equipment..... ceeees ceeaesens 15,000
Special tools and shop equipment.......... . 50,000
Test equipment and instrumentation........... 180,000
E. DESIGN AND ENGINEERING SERVICES...cccceovsesscscscovcosns 40,000
Total estimated cost............ $885,000
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LEWIS RESEARCH CENTER
FI1SCAL YEAR 1964 ESTIMATES

MODERNIZATION OF THE INSTRUMENT RESEARCH LABORATORY

DESCRIPTION:

It is proposed to expand the existing instrument research laboratory by
adding a wing on its eastern end similar in appearance and function to the
existing stricture. The new wing will contain offices, laboratories and
specialized :2quipment for conducting research on instrumentation for advanced
space applications. The utility services for the new wing will be ertended
from the present building, and one room in the basement of the older building
will be conver:ed to a utility room serving the new wing. A sketch ¢f the
proposed addition is shown on the following page.

JUSTIFICATION:

Research in the field of measurement and instrumentation for advanced
space propulsion experiments requires laboratory facilities specifically
designed for the work, The existing instrument research laboratory was
authorized ia 1949 to provide office and laboratory space for the instrument
research and development required for aeronautical propulsion research pro-
grams, Provisions were made for reasonable growth potential of the work-~load
as visualized at that time, Only one area was provided with high-vacuum
facilities in which space conditions could be approached. The greatly accel-
erated progiram of the Lewis Center and the substantial changes in the nature
of the work caused by shifting emphasis to space research have created instru-
ment laboratory requirements substantially greater than those now available.

Two of :the many broad fields of space science for which instrumentation
research and development will be conducted with the specialized facilities of
the new wing are nuclear electric propulsion and power generating systems for
space vehicles. Nuclear electric propulsion research requires vacuum measure=
ments in space chambers that include both partial and total pressures over
the range from near earth to deep space conditions. The plasma streams and
attendant electric and magnetic fields impose stringent requirements. Addi-
tional vacuum facilities for pressure measurements research must be provided
in order to keep pace with electric propulsion experimental requirements,

Space »ropulsion and power generation research requirements in a number
of instances can only be satisfactorily met by experiments in space. The

specialized @ hlem of data acquisition for those experiments requires ground
studies of < ..ients and instrument systems at these rigorous conditions of
the propos:. - .i:¢ experiment, including launch., New ideas must be checked
out to in:-. tar proposed space experiments will obtain the required data
without '@ +. “+. =«liability standards. Additional space environmen: facili~
ties av- ... o 7cc¢ this area of instrument research.
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Space power generation in the range of 100 kilowatts is heavily depend-
ent on successful research and development efforts in metal vapor systems.
New facilities are required to study measurement techniques under the environ-
mental conditions existing in such systems. Component and system research
measurement requirements, both as to accuracy and difficulty of environment,
are expected to increase rapidly.

Direct electric power generation from nuclear and solar energy sources is
under intensive study. The voltage and frequency of an optimum system varies
widely from the requirements of optimum electric propulsion, communication
and other space systems that must utilize this power. An additional related
area that alsc happens to fall between the two areas of technology, i.e.
power generation and power use, is the conversion of fluid dynamic energy to
electrical energy. Additional facilities are required to allow analytical
and small experimental research in these power conversion areas.

COST ESTIMAIE:

A. IAN]) ACQUISITION-a..-oaaca.a.-.an-.o.o.aao.caaaoa.a....a indad
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS...ccccocccosss $114,000

Site pPreparatioN.cececcecccscscccsssccecceasse $18,000
Roads and parking areaS..eececcccescececccces 17,000
Electric power and communicationS..cessecececes 40,000
Sanitary and StOrm SeWerS,,cececsccescssccccse 25,000

Natuiral 84S liN€ececsseecssecocsscsscssscscss 3,000
City, fire, and cooling water lineS.eeececececcs 7,000
Steam and condensate lineSesecccescccccscccee 2,000
Service air lin@.eeecsccceccrcsccccacsccsccsces 2,000

C., FACILITY CONSTRUCTION AND MODIFICATIONS, ccevocccsscscccsee 676,000

Offices (10,000 square feet at $20 per

squaAare fOOt).o.oo-oooooooooooooooooooooooao 200’000
Laboratories (24,000 square feet at $19

pexr sdquare fOOt)-oco.oco-occ.oooc-o..ooo.oo 456,000
Modifications to existing buildingeeecececeses 20,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.¢ee¢eeee. 1,062,000

Laboratory equipment.............-....-...-.. 90’000
Laboratory mechanical serviCeS.esssccccesscse 54,000
Laboratory electrical ServiCeS.cesecccsccccsne 64,000
Highm=racuum systemSecesescecscscossssssssssses 184,000
Liquid metal instrumentation research
eqQUipmenteececeeasscoscscsvsesseoscscssccsnssees 131,000
Low temperature research equipmentisseccceces 50,000
Special research and evaluation equipment.... 354,000
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LEWIS RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

MODERNIZATION OF THE INSTRUMENT RESEARCH LABORATORY
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Power conversion research equipment

and inStrumentsS,..i.essscscvesonsassns $98,000

Office furniture..vieeeeevrerecncacsacess 17,000
E. DESIGN AND ENGINEERING SERVICES.......ueeeeeneenenensnns 150,000
Total estimated cost...... 5&;2002!000
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LEWLS RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

PROPELLANT FLOW SYSTEMS FACILITY

(Plum Brook Station)
DESCRIPTION:

This project requests approval of a facility that will have the
capability of evaluating the operating characteristics and reliability of
propellant flcw systems of the M-1 and Centaur size and class under full
flow conditions. The test array will consist of a full-scale cryogenic
propellant flocw system and will be installed in an existing and currently
vacant test bay of the rocket systems hydraulics laboratory at the Plun
Brook Station. This system will require two liquid hydrogen dewars, one of
24,000 gallons capacity to be used as a supply tank, and a 30,000 gallon one
to be a receiver tank. A gaseous pressurizing system will be used to force
the propellants through the test equipment and to transfer from one tank to
the other. This full-flow system will have the capacity to test components
up to approximately 18 inches in diameter. Included in the systems will
also be adequate burn-off facilities for gaseous hydrogen, inerting system,
vacuum jacketed piping, liquid level measuring devices, and the necessary
associated piping and instrumentation.

JUSTIFICATION:

In addition to examining the effects of launch and space environments
on components and subsystems, studies which involve the interaction of
components ancl total system stability must be conducted. It is only in this
manner that suitable system operating characteristics and the required
reliability of systems after exposure to the space environment can be
developed. Further, because monitoring and evaluating the results of con-
tractor development efforts require proper in-house test capability plus
experienced erigineers and scientists, the proposed project is needed not
only to meet the equipment requirements, but to provide for the trainiag of
the testing and evaluation personnel.

COST ESTIMATE:

A, LAND ACQUISITION.:eccoosstcosscovccccsssssscosssscssesssss ---

B. SITE DEVELOFPMENT AND UTILITY INSTALLATIONS....e0cevc0a0cae —--

C. FACILITY CONSTRUCTION AND MODIFICATIONS.:eesvevescccsansnes $20,000
Footings and padsS.....ccvuiveenscencancnnnans $20,000
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D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..........
Leak detection equipment, instrumen-

tat:ion, controls, tools, and

control room data handling system.......... $261,000
Liquid hydrogen flow facility with

pressurizing and inerting system........... 750,000
Liquid oxygen flow facility with

pressurizing and inerting system........... 225,000

E. DESIGN AND ENGINEERING SERVICES. .ccccceescocvcccosccsssca

Total estimated cost...........

671617 ¢ - 63 - 32

$1,236,000

60,000

$1,316,000

—— m———————t
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LEWIS RESEARCH CENTER
FISCAL YEAR 1964 ESTIMATES

PROPELLANT FLOW SYSTEM FACILITY
(PLUM BROOK STATION)
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PROPULSION COMPONENT EVALUATION FACILITY

DESCRIPTIOK :

A facility is required that will provide the capability of evaluating
the operating characteristics and reliability of propulsion components under
space envirorments. A series of small bell-type chambers in sizes up to
approximately 100 cubic feet in volume and operating at 1076 to 1072 mm of
mercury pressure will be acquired to furnish hard vacuum conditions. Stress
and vibratiorn conditions will be supplied by mechanical endurance test rigs
and vibration exciters capable of producing 2 to 1000 cycles per second
"white noise." Temperature environment chambers will provide for temperature
cycling and thermal gradient studies. Special chambers will be used for the
simulation of space radiation.

The equipment will be installed in a modified area of the engine
research tuilding.

JUSTIFICAT.ON:

Propul..sion components and subsystems must exhibit the proper cperating
characteristics and the highest reliability for sustained or iantermittent
operation after being subjected to the environment resulting from injection
into space, prior operating cycles while in space, and the hard vacuum and
radiations in space. The total exposure to these conditions may vary from
two weeks or a lunar mission to one or several years for interplanetary
missions. The required degree of freedom from degradation and retention of
high reliability can be obtained only through extensive prior testing and
evaluation under simulated operating conditions. To provide economy for
long-soak rests, a large number of small bell-jar space chambers is required
along with decreasing numbers of larger sizes up to 100 cubic feet in volume.
Because combination effects are important and must be studied, some of the
vacuum chambers must be provided with simulated solar radiation.

COST ESTIMATE:

Aa LAND IM:Q]UISITIONoon..l...n.nnnn.tcoao...oon.o.o'o.a-oo-.o -—
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS....cccooeeeecss -——
C. FACILITY CONSTRUCTION AND MODIFICATIONS...ceoeevevenccocss $80,000

Modifications to existing building .......... $80,000
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D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..........

Six bgll-jar chambers (3 cubic feet at

1072 to 1072 mm of mercury pressure)....... $100,000
Two vacuum chambers (20 to 100 cubic

feet at 1076 to 10~? mm of mercury

Pre3SUTEe) eevesesnneroannnans ceeeeneene s . 120,000
Two vacuum chambers (20 to 100 cubic

feet: at 107 to 10-9 mm of mercury

pressure with simulated solar source

radiation)..cceeeeeneenss Ceteereensenenaa .o 220,000
One vacuum chamber (20 cubic feet at

10711 mm mercury pressure with

simulated solar source radiation).......... 70,000
Three vibration test machines (2-1000

cycies per second, white noise,

20 pound capacity)......c.c.neun. Ceeeancanna 20,000
One vibration test machine (2-1000

cycles per second, white noise,

200 pounds capacity)....... Cheeeeaa creeeen 24,000
Mechanical endurance test rigs for
runi to failure tests....... chesenseas ceeens 160,000

Temperature environment chambers for
temperature cycling and thermal
gradient...... chscsaeasesanneonn Ceessseanae 170,000

E. DESIGN AND ENGINEERING SERVICES...ccevesccesssecosaccccss

Total estimated cost...... vaeene

$884,000

40,000

$1,004,000
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SNAP-8 ASSEMBLY AND SPACECRAFT CHECKOUT BUILDING

DESCRIPTION:

This facility will consist of a structure to house pre-flight testing
and integrat:ion equipment for the SNAP-8 flight test vehicle. Space will
be provided to check out all subsystems, components, and elements delivered
from suppliers; to assemble and integrate them into a flight test vehicle;
and to check the completed vehicle prior to packaging for shipment to Cape
Canaveral. Because of the requirement for vertical assembly, high bay areas
will be provided for assembly of the power conversion system, electronic
guidance systems, and flight test vehicle integration. These areas require
special material handling equipment such as cranes having high 1ift capabil-
ity. The reactor criticality area will include a biologically shielded con-
tainment vessel approximately 35 feet in diameter that will be evacuated to
a relatively low pressure during criticality tests to minimize hazards in
the event of a malfunction. Liquid metal systems, a white room, nuclear
materials storage, cold soak equipment, instrument shops, health physics
equipment, and other auxiliary items will be provided to complet:e the
facility.

A layout and elevation drawing of the facility is shown on the next
page. The structure will be 120 feet by 220 feet in plan. In addition,
there will be a partial basement for mechanical and electrical building
services and space on the second floor for locker rooms and storage areas.
The total floor area will be 36,400 square feet and the volume 1,307,000
cubic feet. The building will be steel frame with metal siding. The
facility will be constructed at the Plum Brook Station adjacent to the space
propulsion facility as shown on the plot plan. It will utilize the data
acquisition system installed in the space propulsion facility. Omnly neces-
sary additional items will be added.

JUSTIFICATION:

The first of four flights of the SNAP-8 electric generating system is
scheduled for the calendar year 1967. The actual flight will be preceded by
an extensive ground test of components and subsystems, and by an integra-
tion and life test (90 days) of a nonflight model in a simulated space
environment. The testing phase is scheduled to begin late in the calendar
year 1965, and support facilities for testing and integration should be
operational and available at that time.

Because of the stringent restrictions imposed upon the handling and

storage of radioactive materials, fissionable fuels, and liquid metals, such
as mercury with their attendant biological hazards, facilities normally used
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for storage, assembly, maintenance, and test of hardware and electronic items
are not suitable for the SNAP-8 electrical generating system vehicle integra-
tion and test. Special facilities will be required and their desig: nust be
unique and carefully planned to minimize hazards due to the operation of a
nuclear reactor and to the genc.ration of radioactive materials. It is
essential that AEC regulations for storage and test facilities be obsesrved,
and that the possibility of accidental rele. e of liquid metals in an unpro-
tested area frequented by personnel be eliminated.

A Fiigh:t nest of tne SNAP-8 will be exivemely expeasive; tuc cosi o a
Saturn B booster itself will be in excess of $25 million. The cost oi all
SNAP-8 ground ftest and integration facilities will be considerably less
thau the cosi: of one unsuccessful test flight., This facility will allow
sufficient tests of the systems to minimize later checkout problems at
the time the SNAP-8 is integrated with the Saturn B booster. This fzacility,
therefore, will help establish a high degree of confidence for a successful
ilight test.

COST ESTIMATE:
.A. LAND ACQ]J[S:[TION.'t.o‘ooun.oo-oo--uooo-.onnooo.ooo-ooon-o -

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS....ceceecesoes $160,000
Roads and parking.......... et eeeiaerae ceeees $10,000
Sewer LineS....cserieeereressrescassssscncenssna 4,000
Water LineS....eeeeseesstorssnssascsanaosasasnans 10,000
Gas linesS..ccveveacnancnns et inereseacersenann 11,000
Telephone linesS....eoeevevvseeocuncncerananns . 15,000
Power 1imes....cveveerenieanrcnnasseansaseaass 100,000
Railroad. . .viecenrennsneocacosnas ceresrssesnn 10,000
C. FACILITY COMNSTRUCTION AND MODIFICATIONS..co0c00000000cnsces 1,9¢5,000

Building (36,400 square feet at $26 per
square fOoot)...eieiieriariennensesssennaaess 980,000
Containment vessel....vieeeverneeonssorosecaeess 460,000

Concrete shield.........cceveutn tieessesseaess 180,000
Cranes and staging......... ceesnercanessssssss 135,000
Vault . i vieeereoenoossoasessensossnasaaans e 25,000
Control rcom.e.eeeeeveneennncas cesresettennns . 125,000
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...eccs0se 2,485,000
Power ccnversion system test operation
equipment........... ceretreessessssscanasans 250,000
Research instrumentation......c.eeeeeeeececsss 75,000
Shaker equipment......... casreesereaseenen ... 120,000
Telemetry read-out equipment............. eeese. 200,000
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E.

Cold room equipment.ceseescecevacscancs
Health physics equipment........ccccaas
Inerting SysStemsS....c.vveeveencevosanes
Salety monitoring system........e0000.s
Clean room equipment....coeeveevevecnns
Liqu:id metal loop..... Ceecetteestenens
Sequence analysis equipment for flight
controls check-out and calibratiom...
Precision shop equipment......... cereee
Sp(L]al welding and other assembly

Thermal gradient equipment.............

e o

$230,000
50,000
80,000
30,000
85,000
250,000

550,000
100,000

125,000
40,000
300,000

DESICN AND ENGINEERING SERVICES. .ceccesocescocsscccsscscn

Total estimated cost
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ZERO GRAVITY FACILITY

DLSCRIETION:

This facility is designed to provide a near zero-gravity environment
(1e¢ss than 10-5 G's) with essentially no initial distrubance for periods
up to ten seconds. It will employ the method ¢f allowing the experimental
I kage to fall freely to produce the zero gravity effect. It will consist
¢ a 20-foot diameter steel chamber evacuated to 10-2 mm of Hg providing a
free-fall distance of 400 feet, The steel chamber will be located in an
u~‘'erground concrete-lined shaft, A means of decelerating the experiment
w hout excessive damnage is provided at the bottom of the chamber. For
times up to five seconds, the experiment will be dropped from the top. °For
times to ten seconds, it will be projected from the bottom by the accelerator
[ vided and recovered again at the bottom after traversing the 400-foot
¢..tance twice., Two means of eliminating air drag will be provided. Experi-
ments that are compact will be enclosed in a heavy outer-drag shield and
¢ owed to float freely in this drag shield so that as it is held back by
E resistance the experiment may still follow the free fall path. This
metl.oq will allow rapid testing. For those experiments too large and
vnmieldy for a drag shield, the tube may be evacuated and the experiment
¢ pped in a vacuum., Existing exhauster equipment of the 10- by 10-foot
supersonic wind tunnel will provide first stage evacuation of the chamber
to 18 mm of Hg through interconnecting pipe line. Additional vacuum pumps
v 1 provide the final pressure in a total elapsed time of one hour.

The principle features of the facility and its proposed location are
¢ wn on the drawing on the following page. The shaft will be about 510
i t deep and 28.5 feet in diameter. The test chamber will be placed
eccentrically within the shaft, allowing space for an elevator. The top of
the shaft will be enclosed by a 48-foot-high service building, which will
¢ .tain the vacuum pumps, model preparation area, and a crane for handling
tic models. The crane will also be used to remove and replace the upper
head of the test chamber, to retrieve models from the bottom of the chamber,
¢ . to service the accelerator and decelerator. A one-story addition on one
¢ e of the service building will contain a control room, mechanical services
room, a field office, and a ''clean" room for preparing liquid containers to
t- used in the models, A special ventilating system will be required
I ause of the dangerous nature of the liquids to be used.

JUSTIFICATION:

An extensive program for investigating the behavior of liquid and vapor
systems in a zero-gravity environment is underway at the present time.
F umples of systems being studied are the positioning of liquid and vapor
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ZERO GRAVITY FACILITY

+——EXPERIMENTAL
- PACKAGE

SERVICE AREA s
CH

CONTROL ROOM-;,

. AN

,
>
w ~L

i 1 \T‘_l i
CLEAN (] |\ l
OFFICE
ROOM \/]‘
L~ 1
FLOOR PLAN
0O 100 20 3¢ 40
e —— T ]

TO 10X 10 SUPERSONIC WIND
N TUNNEL EXHAUSTERS
\\ \

C8-25020

CF 7.32



i~ oropellant tanks and in the condensers and evaporators of auxiliary power
s tems. The behavior of the liquid-vapor interface in zero gravity affects
suen functions as engine restarting, tank venting, propellant transfer during
rendezvcus, and proper operation of an auxiliary power system. One or more

o all of these problems occur in the Apollo vehicle, the SNAP systems, the
C..taur vehicle, and indeed any vehicle or system containing liquid and vapor
which would be required to coast during part of its mission. The present

f ilities being used consist of a 100-foot drop tower providing two seconds
o excellent zero-grzvity time. The two seconds of time has allowed the
testing of models only up to the 5 to l0-inch size because of the time
r~~uired for the interface to reach equilibrium. It is extremely important

t t model size be increased to test scaling laws over as wide a range as
pussible thus allowing extrapolation to full-sized vehicles. A time of

10 seconds, to be provided in the proposed facility, will allow tests in

t 2 to 4-foot model size to be conducted. Also, a time of 10 seconds will
s ow propellant transfer studies to be conducted with a better simulation,
will allow studies of the startup of zuxiliary power systems, and will allow
¢ e lheat transfer tests to be conducted,

COST ESTIMATIE:

A LAND ACQUISITION-:.--.--.oo.o-.ooo-co-..o.-o..o.oooo-oooooooo o
B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS:essssesecsecsecsss $80,000

Site developmenteececcecscacsossscescscsscsssccscne -
Utility installationSecesscecssnscessescesnccns -
Grading, parkiag areas, and walkSesessescccoces $12,000
Electric power (including substation)

and te lepho]‘l‘a. P 8008 008 0900 00 N0 00NN I NOeN BRSSO 37 ’OOO
Steam, water, compressed air, and sewer
connections P &5 0000 000 00500 008 0D OSSO PNOSEE OSSPV 31 )000

C. FACILITY CONSTRUCTION AND MODIFICATIONS e eceococsssscoasssesly065,000

Service building (High bay, 51 by 120

feet, with mezzanine 51 by 28 feet;

7,548 square feet at $32,00 per

square foot. Low bay, 20 by 110

feet; 2,200 square feet at $15.00

per square fOoOL).eeeeeessesscceccssnsssossccnns 275,000
Concrete lined shaft..ceeeececoccccssconscccnss 820,000
Vacuum chamber.cecececseoscssssesscsssssssncose 770,000
Shaft elevator and shaft ventilatioNesecesoessss .-
Shaft elevator and platformS.ececececescscecccscs 115,000
Shaft ventilation, drainage, lighting and

POWEL eaesescssssasssnesosssssansnssssassocses 85,000
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™ EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...eceeeeeee $505,000

‘]acuum SYSten‘lh.l.".....l.l......'.l...."..... $160’000
Model release, accelerator and
decelerator equipmentecesescecssescncascscsee 190,000

Model preparafl:ion equipment...ccoeeeesecocscnces 10,0450
Instrumentation, including gas detection
SYSteMuceosnoaasocasososososssrsoscsasossscsccses 70,000
Building CranCececcecescocccesesacoscssssossacs 55,000
Special building ventilating sySteMeceseececacss 20,000

DESIGN AND ENGINEERING SERVICES..eeeccecoccccscscsscssncccss 3,000

Total estimated COSteseeceeossss.$2,653,000
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