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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1963 ESTIMATES
APPROPRIATION SUMMARY

1962
1961 1962 Supplemental 1963

SAIARIES AND :

EXPENSES $(170,760,000)  $(206,750,000) $ - $ -
RESEARCH AND .

DEVELOPMENT (6709)4'53:000) (1:220:000:000) (85:000:000) -
RESEARCH, TEVELOP-

MENT AND

OPERATION 841,213,000 1,426,750,000 85,000,000 2,968,278,000

CONSTRUCTION CF |
FACILITIES 122,787,000 2k5,000,000 71,000,000 818,998,000

TOTAL $ 964,000,000 $1,671,750,000 $156,000,000  $3,787,276,000

CF 5-1



NATIONATL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1963 ESTIMATES

SUMMARY OF CONSTRUCTION PROGRAMS

Fiscal Year

Fiscal Year 1962

Requested Fiscal Year

1961 Appropriated Supplemental 1963
Ames Research Center. $545,000 $6,115,000 ---  $14,439,000
Atlentic Migsile .
RaNge.:«ccreesccens 27,321,000 72,225,oool/ ~ $55,000,000 35’9,963,000\/
Facility Planning
and Design...c... .o - 5,154,000 --= 10,000,000
Flight Research
Center.iccevesceces -—- ——— —— 1,807,000
Goddard Space
Flight Center...... 9,500,000 9,180,000 --- 23,780,000
Jet Propulsion
Laboratory..coceee s 8,531,000 3,580,000 --- 10,360,000
Langley Research
Center..coeeeees ees 11,957,000 6,530,000 - 8,092,000
Lewis Research Center 9,590,000 1,040,000 --- 43,833,000
Msnned Spacecraft /
Center......evee bes -——- 60,000,0002/ -~=  30,755,000"
Marshall Space -
Flight Center...... 26,208,000 25, 716 000 --- 33,437,000 \/
Michoud Plant.ee.s .. - 80,0002/ --- 18,400,000\
Mississippl Test
Facilitye veenernes ——- 10,090,00021 16,000,000 92, 500,000\/
Nuclear Rocket
' Development Station ---  15,000,0002/ --- 40,000,000
Pacific Missile Range 492,000 995,000 - ——
Various Locations.... 28,235,000 4k,786,000 --- 127,332,000-" ,
Wallops Station..... . 2,090,000 7,965,000 ——— L, 300,000
Total. rereeeeeess 124,469,000 269,356,000 71,000,000 818,998,000
Transferred from
"golaries & Expensed'  -590,000 -— —— ——
Transferred from
“Regearch & Develop-
ment .. ieieienenens -360,000 -2k,356,000 - -
Transferred from
Departxmant of
Defense. ceeses =1,070,005 -—— ——— ——
Reserve...cveecsssoes 338,005 ——— —— ——
Total appropriation $122,78T,000 §2l|-2! ;000 §1 ;000,000 $818,998,000

1/Includes $4,700,000 authorized under “Various Locations”

2/Included in authorization act under "Various Locations"

CF S"'2 .
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONGRESSIONAL BUDGET SUBMISSION

FISCAL YEAR 1963 ESTIMATES

CONSTRUCTION OF FACILITIES-1963 PROGRAMS

Location and Project

Ames Research Center:

Location Summary

Jiocation plan

Bioscience laboratory...cceeeee..
Mach number 50 helium tunnel.....
Radiative heat system for mass

transfer facility......... casee
Space flight guidance research
facilityeeeeceecreannannes ceecas

Atlantic Missile Range:

Location Summary
Location plan

Iixisting Area:
Modifications to Saturn launch

complex No. 3k...... Ceeeecens
Modifications to Saturn launch
complex No. 3T.ceeescccocsncs

Modifications to provide a
launch complex for solid
suborbital vehicleS.cesecesne

Supporting facilities......... .

Addition to assembly facility
for unmenned spacecraft...

Explosive safe assembly
facilities for unmanned
spacecraft..cceerencecacnes .e

Apollo mission support
facilities....

Modifications to Titan II
launch compleX..ceoecessecoes

Utility installations...... coas

Project
Estimate

$92k,000
1,500,000

2,225,000

9,790,000

3,765,000
1,150,000
1,717,000
3,000,000

2,000,000

450,000
22,510,000

2,400,000
800,000

Location
Total

$14, 439,000

359,963,000

5-3
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Location and Project

New Area:
Advanced Saturn launch
complex NO. 39.ceeireceensnas
Advanced Saturn-Nova supporting
facilities.eeeeinieerenenanes
Apollo static test fac1lity
Nova launch complex..
Utility installations..........

Facility Plenning and Design.....

Flight Research Center:
Location Summary
Location plan

Building additions...... B
Visual flight simulator....

Goddard Space Flight Center:

Location Summary
Location plan

Applied sciences lasboratory......
Attitude control test facility...

Conversion of dynamic test

Development operations building..
Launch phase simulator........ cen
Spacecraft operations facility...
Tracking and telemetry laboratory

Jet Propulsion Laboratory:

Lozation Summary

Location plan

Addition to Tabrication services

bulilding..c.cvoenee recerasennas
Data operations and command
facility.eoeveooarenees .

Engineering mechanics buildlng..

Additions to materials research

lgboratories....c.... coecesseee
Telecommunications laboratory....
Utility installations....ecevcese

Project
Estimate

$176,550,000(

39,121,000

5,000,000

79,500,0005

22,000,000

10,000,000

1,332,000
475,000

3,175,000
915,000

3,250,000
1,850,000
3,915,000
7,500,000
3,175,000

605,000

2,420,000
3,045,000

610,000
2,860,000
820,000

Location
Total

$10,000,000

1,807,000

23,780,000

10, 360,000

CF s-I
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CF 9-Al1
CF 9-A2
CF 9-A3
CF 9-Bl
CF 9-C1
CF §-D1

CF 10

CF 10-A1
CF 10-A2
CF 10-A3

CF 10-Bl

Location and Project

Langley Research Center:

Location Summary

Location plan

Addition to heating plant ...... ‘oo

Additional equipment for
magnetoplasmadynamics research...

Additional power supply and
improved arc chamber for 10-
megawatt arc tunnel......... csese

Environmental research facilities
for spacecraft components and
materialS.coscossoscsssseescnscas

Particle accelerator for simulation
of micrometeoroid impact....cec0s

Stabilization and control equipment
leboratory.ccoeovercecceeces cresn

Vehicle antenna test facility......

Lewis Research Center:

Location Summary

Location plan

Development engineering building...

Hydrogen heat transfer facility....

Iunar propulsion research facility.

Modernization and reconditioning
of Plum Brook service facilities.

Nuclear rocket dynamics and
control facility.eeeeeeescenocose

Space propulsion facility.....ec...

Menned, Spacecraft Center:

Location Summary

Location plan

Flight acceleration facility.......

Thermochemical test facilities.....

Ivnar landing simulation facility..

Site development and utility
installaticnScecsocesces censasene

Msrshall Space Flight Center:

Location Surmary

Location plan

Addition to computation division
building.ccoocee. cesceocnasseeree

Ccmponents test facility.eoeeeoees.

Project
Estimate

10,630,000
6,000,000
6,500,000

7,625,000

1,255,000

4,000,000(I)

Location
Total

$8,092,000

13,833,000

30,755,000

33,437,000

CF 5-5
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11
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12-A1
12-A2
12-A3
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12-C1l

13

13-A1
13-A2
13-A3

13-Bl
13-C1

13-D1
13-E1

Location and Project

Components and subassembly
acceptance building..
Engineering and administration
building...... ceevee
Expansion of 1nstrumentat10n
systems in West Area..ccceveeeeens
F-1 engine test stand............ ‘e
Hydraulic test facility.. cesenen
Low temperature fac111ty ..... oo
Modification of West side of statlc
test stand...cccoeececeeneccne

Engineering building...cececessnn oo
Instrument laboratory.....cce.... oo
Support facilities in West Area.....
Utility installations....cecveeceees

Michoud Plant:

Location Summary

Location plan

Modifications to Michoud Plant......

High pressure test facility.........

Hydrostatic test and cleaning
facility..-. .o

Vertical assembly building...cc«c...

Mississippi Test Facility:
Location Summary

Location plan

Advenced Saturn stage test

facilities. cesecosvesosesensooa
Nova stage fac1llties ........ ceeesen
Utility installations and support

facilitiesSeceveceneans ceseessananes

Nuclear Rocket Development Station:

T.xcation Summary

Location plan

Stage static test and maintenance
facilitiesioevcescnscens

Stage demating, maintenance, and
disassembly facilities.eeoovsceeses

Radiation effects facility..cccoeven

Components test facilities......

Support facilities..eoess

609 ecees e s

Project
Estimate

$950,000
2,500,000

4,000,000

4,500,000(I)

340,000
575,000

2,000,000(1)

1,000,000
2,000,000
7,800,000
2,517,000

11,400,000
1,000,000

3,000,000
3,000,000

36,000,000%

13,000,000

13,500,000

20,205,000

8,660,000
7,125,000
1,885,000
2,125,000

Location
Total

$1.8, 400,000

2,500,000

Lo, 000,000

CF S-6
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Project
Location and Project Estinmate

Various Locations:

Location Summary
Advanced antenna system

Goldstone Station...... Cereaenene $14,250,000
Advanced Saturn dynemic test

facility.«eooees terrsaenenans vees 2,100,000
Antenna facility, Johannesburg

Station........ Ceeritienans ceeene 5,000,000
Antenna facility, Woomera Station.. 5,000,000
Data acquisition facility, Far East

Station......... Ceeereenae ceeeaas 6,000,000
Data acquisition facility, Rosman

Station........... esseseacennnn .o 3,500,000
Facilities for F-1 engine program.. 25,000,000(I)
Facilities for J-2 engine program.. 14,000,000(T)

Facilities for M-1 engine program.. 16,000,000(I)
Manned space flight control centers  18,000,000(I)
Space radiation effects laboratory. 12,382,000

Nove stage manufacturing facilities 16,100,000(T)

Wallops Station:
Location Summary
Location plan
Advanced data acquisition system... 1,500,000
Modification and expansion of range
control, safety, and support

systems and equipment..... ceesaes 2,000,000

Vehicle checkout facilities and
equipment....... Ceveeeas teedenaes 800,000
TOTAL, 1963 PROGRAM: tevveeeronnnnoesess

(I) Incrementally funded project.

Location
Total

$127,332,000

4,300,000

$818,998,000

CF S-T
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NATIONAL AERONAUTICS AND SPACE AIMINISTRATION
FISCAL YEAR 1963 ESTIMATES

CONSTRUCTION OF FACILITIES -~ 1963 PROGRAM

MANNED SPACECRAFT CENTER

Location plan

Flight acceleration facility.......oeivvivennen.
Thermochemical test facilities....vvveevnvuennn .
Lunar landing simulation facility.....cevvveven.

3ite development and utility installations......

$10,630,000
5,000,000
6,500,000
7,625,000
$30,755,000

CF9-Al
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

FLIGHT ACCELERATION FACILITY

DESCRIPTTON:

The construction of & large, high "G" centrifuge is required to
accomplish the following purposes:

(a) Provide an environmentally controlled dynamic
simulator which will be used by astronauts for
training and experience in the mechanics of speace
flight.

(v) Provide a dynamic laboratory for the study of psycho-
physiological factors in the performance of individuals
to develop, evaluate, and perfect man-machine sub-
systems, and to determine human tolerance to specific
ecceleration profiles.

The facility to accomplish these objectives will require the follcwing
characteristics:

(a) Forty "g" acceleration at the rate of 15g's per
gecond.

(v) Three degrees of rotational freedom: pitch, 360
degrees; yaw, 360 degrees; roll, plus or minus
180 degrees.

(¢) Five rapidly interchangeeble gondolas with pro-
vigions for control of temperature, humidity,
etmospheric pressure, light, and sound.

(d) Ability to simulate complex flight and acceleration
profiles through programmed control of gondola motion
end. instrument presentation.

(e) Instrumentation and channels for date acquisition,
trensmission, readout, and recording.

The dyrnamic simulastor will consist of a gondola mounted on the end of
a rotating srm which will be activated by a prime mover system. The two
way flow ¢f date will travel through a complex cable system between the
control center and the gondola. The arm length will be approximatley 100

CF 9-A3



feet, with the final length to be determined by such factors as gondola
size, maxirum acceleration gradient along the thrust axis of the gondola,
and cost.

The centrifuge will be located within a reinforced concrete pit of
approximetely 42,000 square feet which will be surmounted by a hemi-
spheric done which will minimize air flow and thus provide greater
control over the rotating device. The entire unit will be operated from
an adjacent cperations center which will overlook the centrifuge pit.

The center will also house pre- and post-flight examination laboratories;
instrumentstion shops for development, assembly, and repair of data
acquisition and mensuration systems; a preparation area for larger
components; systems engineering space; and an operations area. The
project incluvdes a training and administrative building to house com-
puters for programming and deta reduction; an assembly end shop building
for mainterar.ce, assembly and storage of gondolas and large components;
and a genersator room.

The erntire facility will possess maximum flexibility in order to
permit the use of newly developed gondolas, additional instrumentetion
and increased training requirements. A sketch of the proposed instal-
lation is shown on the next page.

JUSTIFICATION:

Trairing and maintaining the proficiency of an astronaut requires
a three pronged program which includes class room instruction, simulator
training, eand actusl flight in space trainers. The program must be
completely interrelated and integrated. TFor exemple, before actual
flight, gsimulator is necessary for familiarization and pre-flight
training. Following and between flights, the simulator is essentiel to
maintain proficiency and to gein additional experience. The centrifuge
will be used to simulate a large number of variables and conditions which
will be encountered in actual flight, and thus reduce the danger and the
cost of actual flights.

The foregoing functions will occupy about fifty percent of the
centrifuge time. The remainder will be devoted to performence and
physiological studies in the following areas:

(a) Integration of the human work function with design of
the working space.

(b) Development and evaluation of restraints for support
gysthems.

(¢) Development and evaluation of protective devices.
(4) Bveluation of specific critical mechanical systems

and subsystems suspected of being sensitive to radial
acceleration gradients. CF 9-aAL
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FLIGHT ACCELERATION FACILITY
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(e) Basic bio-physical research involving human tolerance
to specific acceleration profiles.

Centrifuges are acquiring general use in such areas as propulsion
component testing and inertial guidance system evaluation, and each
facility is normally designed for a specific purpose. Consequently,
there are o devices gvailable with the capability or the available
time for training astronauts and for performing the functions discussed
above. Of speciel significance however, is the fact that the training
of astronaits must be regarded as & highly integrated function which
requires several facilities such as a lunar landing simulation facility,
environmental chambers, static simulators, and dynamic simulators. These
Tacilities will form an integrated system available for mission exercises
which are realistic and thus yield maximum training for the astronauts.

COST ESTIMATI

{0}

A. IAND1&‘:Q‘JISI‘HONIll-o.n-lo.ooll.c:’..ool...l.o.c.t...o.. - -
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS...ceceessen $215,000
Water 1ines..cocevvecerenceenanes veecsases.  $10,000
Sanitary and storm sewer lines.....cceeee. 10,000
Electric power and communications
connections..ecveereans cieesesssessessss 140,000
ROBMAS s eesesesocsacsonss 45,000

Clearing and grading..cccceesecessessssecs 10,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS:.ecccoeccncooses 3,228,000

Centirifuge facility foundations and

substructure..(42,000 square feet

at: $40.00 per square foot)...eeeerssesss 1,680,000
Centrifuge enclosure..(42,000 square

feet at $20.00 per square foot)......... 840,000
Control room annex..(18,000 square

feet at $20.00 per square foot)......... 360,000
Administrative and training building..

(9600 square feet at $16.00 per

SQUAre FOOt) cceeeerrrsreasaasesnsssesass 154,000
Shop and assembly building (7500 square

feet at $20.50 per square foot)..ee..... 154,000
Generator room..(2000 square feet at

$20.00 per square fOot)..eeevsesaescaans 40,000
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D. EQUIPMENT, INSTRUMENTATION AND SUPPORT SYSTEMS........ $6,057,000

Variable speed converters......csseseees $1,200,000

Drive mMOtOr:e.tsesressvessnvennssnsssas 600,000
Centrifuge erm and gimbals...veseesee.ss 2,685,000
GONA0LEBe .ot cececccccansonsrsnsscnnsenns 300,000
Centrifuge control equipment......cceees 575,000

Instrumentation including data
acquisition, readout, recording,

and cabling...ceceeeerencocnrocacasees 455,000
Support systems, equipment, and
fixtures..........ll..'.....l......... 2#2,%

E. DESIGN AND ENGINEERING SERVICES.:vcccevsccesccssocccce 12130:000
Total estimated cCoOSteceecenvecses §10!6§O!000
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

THERMOCHEMICAL TEST FACILITIES

DESCRIPTION:

Thermochemical test facilities are required for the evaluation and
development of active spacecraft subsystems such as propulsion systems,
reaction and attitude control systems, auxiliary power systems, and
thermal control systems. The project includes the following facilities:

(a) A high thrust propulsion test cell capable of supporting
tests of liquid propulsion engines.

(b) A high thrust propulsion test cell capeble of supporting
tests of solid propulsion engines.

(¢) A hydrogen component cryogenic test cell capable of
supporting tests on specific components of larger
rropulsion engines.

(d) An oxidizer component cryogenic test cell capable of
supporting tests on specific components of larger pro-
pulsion engines.

(e) A reaction control facility capable of supporting tests
cn reaction control systems to 150 pounds thrust.

(f) A control room complex for remote operation of hazardous
tests.

(g) A power systems test facility capable of supporting tests
cn chemical auxiliasry power systems.

(h) A thermochemical systems laboratory capable of supporting
tests on static energy conversion systems, and offering
component capability relative to thermal control systems
end. reaction control systems. Office space is provided
in this building for supervisory and working groups
essociated with the entire thermochemical area.

(i) & thermal control facility capable of supporting heat
trensfer and heat rejection tests of spacecraft sub-
systems. The basic component of this facility is a 25
foot diameter thermal vacuum chamber to be operated at
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U
i) 2 mu of mercury. The facility will accommodate
Apollo size service modules.

(3) An attitude control facility capable of evaluating
cartain spacecraft dynamic responses related to the
operation of active reaction control jets. A single
axls air-bearing teble is utilized in this facility.
Sketches of the facilities are presented on the following four pages.

JUSTIFICATION:

The various test facilities requested in this project are reguired
for the davelopment of the Apollc and other manned spacecraft. The
facilities will permit developmental tests for the evaluation of all types
of flight hardware. They will be used to conduct many of the time consum-
ing and repetitive environmental, evaluation, and qualification tests
required for the establishment of design and component reliability. Current
designs of components will be tested and evaluated to assure that the
proper spacecraft criteria have been met; advanced designs will be tested
to develop a readily available in-house knowledge and capability for use on
all spacecraft flight systems. Integrated flight systems will be tested
for the purpose of determining the interactions and the dynemics associated
with such integrations.

Specific justifications for each individual facility or groups of
facilities follow:

(a) Fropulsion and component test cells: Capsbility is required
to allow investigation of the various prcpulsion systems
aprlicable to manned space flight which will include
systems using propellants of high impulse or advanced
rrepulsion systems more suited to the peculiar environ-
ments of mamned space flight. The facilities will permit
test progrems to be completed rapidly in accordance with
program schedules. The launch escape rocket which
gererates over 250,000 pounds of thrust is a typical
exemple of a component which will be tested in the 300,000
pound thrust test cell. Tests on the bare motor and tests
integrated with associated components will be conducted.

(b) Comtrol complex: The control complex will integrate the
propulsion test cells and the component test cells. The
complex will allow remote and safe control of all tests
involving high energy releases or inherent hazards.

(c¢) Reaction control facility: A considerable effort will be
required in the development of reaction control systems
involving low thrust devices and fast response modulating
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MANNED SPACECRAFT CENTER

FISCAL YEAR 1963 ESTIMATES

THERMOCHEMICAL TEST FACILITIES
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

THERMOCHEMICAL TEST FACILITIES
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

THERMOCHEMICAL TEST FACILITIES
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controls. Investigations of restart capabilities,
eavironmental effects, and overall systems response
mast be made. Separate investigations of thrust chamber
aad injector geometries will be required.

(d) Power systems test facility: Space power systems involve
a complexity of new concepts which must be developed to
assure reliable systems. The auxiliary power systems
will vary for manned space flight according to mission
Zoals and duration. All concepts of space power including
chemical, solar, and nuclear will be utimately utilized.
Tae power systems test facility will permit testing of
electrochemical and chemical-dynamic systems in a pro-
tected test cell. Other capabilities such as solar and
static devices are provided in the thermochemical
laboratory adjacent to this facility.

(e) Thermochemical systems laboratory: This facility is
required for work on the nonhazardous components involved
in energy conversion systems, reaction control systems,
and thermal control systems. The laboratory will also be
the focal point of personnel assigned to the entire
thermochemical area. The laboratory will include a clean
room for close tolerance and dust free assembly requirements.

(£) Thermal control facility: The thermal control facility is
required for radiator evaluation under similated environ-
mantal conditions. It will be located in a controlled area
to allow for the operation of auxiliary power systems
requiring the use of cryogenic reactants. A realistic
simuiation of the extreme variation in the effective space
temperature must be imposed on the radiators to fully
evaluate system performance for all mission phases.

(g) Attitude control facility: In the simulation of factors
influencing the gpacecraft dynamic response to the attitude
control system, the simulation of the reaction control jets
cannot be accurately duplicated. The total impulse of the
Jets 1s sensitive to the start up and tail off character-
istics as well as to combustion efficiencies. It is,
therefore, necessary to use an active reaction control
system coupled with realistic wvehicle inertias.

COST ESTIMATE:

A.. Im-AcQuIsITION..Dll...l.nll'l.l.0.'.'.!‘...........0.... - -
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B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS...ceccecesses

Utility connections........... cessnsne seee
Paving cseeanes srececsess ceesesnsnsne sese
Pads.cecscenas cecesesne teccenaneacesenss

C. FACILITY CONSTRUCTION AND MODIFICATIONS:.:essss.

Propulsion and component test cells. .(24o0
square feet at 2552.30 per square foot)...
Control complex..(2880 square feet at
$4'5.00 per square foot)....... tesecsocnas
Reaction control facility..(2400 square
feat at $49.00 per square foot)...ceeev..
Power systems test facility..(240O
square feet at $49.00 per square
FOOL)evoeraannas Ceeecenecacesentrasnns
The:rmochemical systems laboratory..(T7200
square feet at $17.00 per square foot)...
Thermal control facility..(10,000 square

feat at $35.00 per square foot)...... cees
Attitude control facility..(3600 square
feet at $31.00 per square foot)..... ceeee

$55,000
100,000

40,000

502,000
128,000

116,000

116,000
124,000
350,000

112,000

D. EQUIPMINT, INSTRUMENTATION, AND SUPPORT SYSTEMS.........

Propalsion and component test cells........
Cranes and tracking equipment... $35,000

Thrust stands..c.ceeeeeeeeens ...« 350,000
Mechanical and electrical
support systems......... cees.. 628,000

Instrumentation....ceeeeeeeeesss 215,000

CONtrOLl COMPLEXeoeooossoosssnsosossanassnse
Mechanical and electrical

support systems....oeceiececcen 27,000

Instrumentation........eccveee.s 80,000

Reaction control facility.eceeecececssess oo
Cranes and tracking equipment... 5,000
Thrust stands..cceoececans eeeses 50,000
Mechanical and electrical

support. systems........ ceaose . 131,000

Instrumentation.....ececeeeecess 15,000

Power systems test facility.....cceeeeecses
Mechanical and electrical

Support systemSe.ceiceceresoccns 27,000

Instrumentetion....cceveveeeases 17,000

1,228,000

107,000

201,000

L, 000

$195,000

1,448,000

3,697,000
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Thermochemical systems laboratory..........
Cptical and solar
devices.ceeseensns ceereaneses  $120,000
Mechanical and electrical
SUPPOTrt SYStemS. cevereevacnss 35,000
Instrumentation...ecovecececnns 30,000

Thermel control facility..oeeeereenaesoonsns
Cranes and tracking equipment., 30,000
Mechanical and electrical

support systems.....e0.0..0... 220,000
Thermal vacuum chamber......... 1,435,000
Instrumentation....ceeveeeeeans 40,000

Attitude control facility..... cescecconnans
Cranes and tracking equipment.. 5,000
Mechanical end electrical

support systems..cevevceeenns 52,000
Instrumentation....cceceeeeeeees 150,000

$185,000

1,725,000

207,000

E. DESIGN AND ENGINEERING SERVICES....cccoeeeeececscecens.s _ $660,000

Total estimated cost.ececeecescenn. §gé000,000
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

IUNAR IANDING STMULATION FACILITY

DESCRIPTION:

The -Hurpose of this project is to provide a facility capable of
similating spacecraft response within lunar gravitational environments.
The facility will be used to investigate problems, to develop techniques,
to develod equipment, and to train crews in the following areaes:

(a) Lunar landing.

(b) Staging mechanics.

(¢) Lunar launch.

(d) Flight separation of modules during an
unplanned mission termination.

§e) Spacecraft docking.

f) Transferring crews and cargo from one
module to another.

The main facility will consist of a test chamber which will allow
free or tethered flight within a closed volume approximately 40O feet long,
150 feet wide, and 210 feet high. Twc independent carrisges will be
provided each of which will have a servo controlled vertical tethering
capability. One carriage will carry live loads up to about 75,000 pounds;
the second will be limited to 25,000 pounds. The servo control vertical
tethering system will support test vehicles in simulation of the differing
gravitational fields to be encountered, and will act as a safety device
for normally free flight operations. A test vehicle will be provided which
mey be flown in either a free or a tethered state. The vehicle will
incorporase the more essential features of a proposed lunar landing craft
(propulsion, interfaces, visibility) which are necessary for realistic
simulation. General hoist, transport, and drop test capasbilities will
also be included. An integral adjunct to the test chamber is the control
building which will contain the equipment to operate and control the
carriages and test vehicles.

A specimen preparation and maintenance shop will also be required.
This building will provide 15,000 square feet of space with a clear height
of 75 feet. An overhead crane with a 75,000 pound live load capacity is
included. A small administration building will provide space for engineer-
ing personnel, crew preparation areas, and general office and briefing room
space.
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In addition to the buildings and structures, a paved free flight test
area will be required of approximately the same layout as the chamber;
roads, streets, and an isolated fueling and purging area will complete the

complex.

From an operational viewpoint the facility will possess a broad
capability for the simulation of particular phases of manned space flight
and landing operations. For instance, an gppropriate representaticn of
lunar grav.tational fields can be attained through servo controlled
vertical tethering systems. Lunar atmospheric conditions will be con-
sidered thiough the use of scaling techniques and analog models for
correlation with crew participation.

Lunar landing problems will be investigated through tethered cperation
of full scale landing vehicles. Thus, developmental programs and crew
training w:.1ll. be facilitated. The effects of lunar gravity on vehicle
dynamics will also be simulated through servo control of the vertical
tethering device. BScale models and analog representation will alsc be
possible. Iunar soil mechanics will be simulated to the extent permitted
by the earth's atmosphere and gravitational field. There will alsc be a
free flight; capability for those lunar landing systems which can best be
represented by this technique. Safety will be assured through the use of
special crew tethering devices, ejection seats, or other necessary
appurtenances.

In the cdevelopment of staging mechanics, full scale interface problems
may be investigated where zero or appropriate accelerations may be simulated
by servo controlled vertical tethering of either of the modules involved.

Through a representation of appliceble gravitational fields by means
of servo controlled vertical tethering of either or each of the modules
involved, in-flight separation of modules can be studied. This will be of
particular importance during an unplanned termination of a mission. The
problems to be studied and the subsequent techniques and crew training
procedures to be developed will include termination of space flight from
trajectory injection near the earth to any stage of lunar landing.

Docking maneuver techniques and crew training involving both tethered
and free flight docking will be possible through the servo controlled
vertical tethering of each module involved in order to provide a relative
zero gravity situation. Impact energy may thus be studied and exercises
performed in the mechanical attachment of appropriate interfaces.

The servo controlled vertical tethering device will be used to
suspend appropriate modules and equipment so that an analysis of the problems
associated with the transfer of crews or cargo from one module to enother
may be investigated and techniques and equipment developed.

Sketches of the proposed facility are shown on the following three
pages.
(F 9-C2
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

LUNAR LANDING SIMULATION FACILITY

NOTE: BUILDING SHELL NOT SHOWN
IN THIS SKEICH.
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

LUNAR LANDING SIMULATION FACILITY
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

LUNAR LANDING SIMULATION FACILITY
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JUSTIFICATION:

The development and evaluation of sub-systems required for successful
lunar landing operations requires a simulation facility which will achieve
realistic conditions as closely as possible. Only in this way car the
necessary techniques be developed, equipment perfected, and crews gain
the necessary experience and training to insure the probability of a
successful lunar flight. The facility will be used to develop reliable
landing and flight systems such as those relating to the direction control
of parachutes, rotating wings, flexible wings, personnel parachutes, and
load mitigation schemes involving impact bags, discrete shock abscrbers,
crushable structures, and braking rockets. These are examples of the sub-
systems which must be developed, evaluated, and perfected. The facility is
also required to train crews in the operation of these systems.

The Lunar landing research facility under construction at the Langley
Research Center will be used as a basic research tool for study of the
fectors incident to lunar landing. The facility proposed for the Manned
Spacecraft Center will be devoted exclusively to the follow-on development
end checkout of system hardware and to the conduct of crew training
prograns.

COST ESTIMATE:

Ao IANDJXCCQUISITION..OQ‘loo....o.ol....'...l..il...llut.lQ. - -

B. SITE DEVELOPMENT AND UTTLITY INSTALLATIONS....eecevcen.. $220,000
Utility connections....... ceeees Cheeereeann $80,000
Power distribution lines.........c.vcvenee. 100,000
Pavement and parking are@s...ceeececscscsss 40,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS:::eteovesencocss 2,600,000

Test chamber and test facility

structure..(60,000 square feet at

$32.00 per square fOOt)...eccesacavsscsss 1,925,000
Control building..(4000 square feet

at $30.00 per square foot).eeeeseeeeess . 120,000
Specimen preparation and maintenance

shop. .(15,000 square feet at $30.00

DEr SQUATe FOOL)ssersveereerrocsonnoesnns 450,000
Administration building. (5250 square

feet at $20.00 per square foot)....eeeess 105,000
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D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS......... $2,930,000

Cranes.seeesessss ceeees crenes ceeeesseeenssss  $416,000
Horizontal drive gear and arrestors......... 124,000
Vertical cable driver and arrestors......... 260,000
Electric equipment and controls...e.cce..... 410,000
Attitude control..cvesececcveccsssococsasancs 155,000
Data recording and evaluation equipment..... 475,000
Simulator ControlS..cseeecrescsecscssssssess 185,000
Communications equipment.......... ceseseesses 110,000
Mobile handling equipment....cccceeeeseancece 135,000
Test and checkout equipment...........ees.e. 360,000

E. DESIGN AND ENGINEERING SERVICES:...csccecoossescscsscccas ':{202000
Total estimated cost.ceeeeceraases §§,SO0,000
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MANNED SPACECRAFT CENTER
FISCAL YEAR 1963 ESTIMATES

SITE DEVELOPMENT AND UTTLITY INSTALLATIONS

DESCRIPTION:

This project discusses the need for additional site development and
basic utili%y installations required for construction and operation of
the facilities at the Manned Spacecraft Center. Site development includes
clearing and grading, a basic road system, security fencing, docks, ramps,
and street lighting. The utility installations will include additions to
the electrical power system, central air conditioning system, water supply
treatment and distribution system, storm drainage system, and sanitary
sewer system. The location of the facilities to be constructed under this
project i3 shown in the Location Plan for the Manned Spaececraft Center et
the begimaing of this section.

JUSTIFICATION:

Funds for this purpose were provided in the fiscal year 19€2 budget
in the amount of $4,540,000. At that time, however, the location of the
Manned Spacecraft Center had not been determined; estimates were prepared
on the basis of previous experience with site development. Following the
choice of location, & reappraisal of utility costs has indicated an
additional requirement for $7,625,000 which may be ascribed to the follow-
ing factors:

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

(b) Subsoil conditions require underground utility systems
to be placed within ducts.

(c) The site location adjacent to Clear Lake provides a
direct water access route to Galveston Bay. A docking
facility is necessary to permit maximum utilization of
this water route.

(d) Grading and water table conditions will require
increased earth movement and erosion control work.

(e) The final layout of facilities requires an extension
of roads and utility runs for the sewer, water,
electrical, gas, heating, and cooling distribution
systems.
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(£)

Additional site development and utility installation
requirements result from the new facilities proposed
for construction in the fiscal year 1963 budget.

A summery of facility requirements and significant design parameters

follows:

(a)

(v)

(a)

Site drainage: Surface water and storm water will be
removed from the site by a system of open ditches and
underground conduits. Curbed areas and roadways with
curbs and gutters will drain through inlets into under-
ground storm sewers. The unimproved areas, paved
streets, and parking areas not confined by curbs will
drain through open surface ditches.

Road system: A primary service system for major access
to the building complex area, and a secondary service
system for perimeter and other secondary roads will be
provided. Primery access to the building complex area
will be a four lane divided highway. The basic street
system adjacent to and within the major building areas
ig planned as a four lane arrangement.

The access road from the barge dock to the testing
ares is planned as a street of adequate width to
accommodate the movement of an object forty-feet in
diameter by one hundred-feet in length.

The primary and secondary roed systems end the parking
areas will be designed for flexible bituminous pave-
ments; the primary roads and the parking areas will alsc
have concrete curbs and gutters.

Barge berthing facilities: Facilities will be required
at the Center to handle normel cargo barges and to
handle a special barge which will carry spacecraft
components. The barge dock will be located on Clear
Lake, centered on the access road to the project site.
An approach channel will be dredged to tie into an
existing barge channel about T300 feet away. The new
channel will be sized to accommodate the special barge.

Potable water system: This system will be designed to
supply domestic water needs and water requirements of the
fire protection system. The water system will consist
generally of wells, pumps, a storage reservoir, an
elevated tank, a piping distribution system, and
chlorination equipment. The piping system will be
designed to accommodate anticipated future requirements.
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The water supply system can then be expanded by the
eddition of new wells, pumps, and other equipment as
may be required to keep pace with the growth of the
Center.

(e) Sanitary sewage system: An activated sludge system
will be used consisting of underground concrete piping
properly sized and sloped. It is presently anticipated
that gravity flow will be used throughout the system.
However, the final arrangement of buildings and under-
ground facilities may result in a requirement for a
sewage 1lift station.

(f) Electrical system: A Houston Light and Power Company
133 Kv transmission line connecting two of their
generating stations bordering the west edge of the site
will be tapped with appropriate switching in the primary
unit substation to provide a reliable power source.

The primary unit substation will contain two 138 Kv to
13.8 Kv, 15,000/20,000/25,000 Kva transformers,
attendant switch gear snd provisions for future
edditional transformers.

Underground cables in concrete-encased non-metallic
conduit will distribute power from the primary unit
substation to a 13.8 Kv switching station in the central.
utilities area. The conduit system will be constructed
to provide for future expansion.

The 13.8 Kv switching station will consist of a double-
ended 15 Kv air circuit breaker metal-clad unit, with a
tie breeaker.

(g) Central heating and cooling plant: This plant will be
designed to supply in an economical and efficient manner
the principal requirements for comfort heating, cooling,
and humidity control. Certain special facilities may
require separate heating and cooling systems not con-
nected with the central plant.

The plant will be designed to take care of present require-
ments and will include suitable stand-by equipment to allow
for normal maintenance and outage without interruption of
service. The capacity of the plant can be increased in the
future by the incremental addition of heating and cooling
units as required. Suitable provisions will be made to
allow the future units to be installed with a minimum of
equipment down time.
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Several types of heating and cooling systems have been
studied to determine the most economical arrengement.
The recommended system consists basically of a
centrifugal compression refrigeration system with the
necessary heat exchangers and accessories for providing
chilled water, and a steam generation system for
supplying heat to the buildings and motive steam to

the turbines. It is anticipated that the boilers will be
gas-fired, water tube, package steam genergting units
utilizing a stand-by fuel oil system for emergency
firing. This selection is subject to the results of a
fuels study presently being made.

(n) Fuel system: For the purposes of master planning and
preliminary design studies, natural gas has been
assumed to be the primary fuel for the Center. Studies
are proceeding on this basis because of the availability
and religbility of natural gas in the Clear Lake area.
However, studies are also being made to analyze alternate
fuel sources.

(1) Site service buildings: This item covers the central
fire station, two gate houses for the control of traffic,
the sewage treatment building, and other miscellaneous

buildings.
COST ESTIMATE: Fiscal Year Fiscal Year
1962 1963
A. LAND ACQUISITION....eeeesvenseneens  $1,400,000% ——
B. SITE DEVELOPMENT AND UTILITY
INSTALIATIONS e e ceavvesasannssess 2,740,000 $5,515,800
Underground utility
structure.......... $L65,000 $796,500
3ite preparation..... 280,000 475,400
Roads end streets.... 340,000 580,600
Jehicle parking...... 460,000 348,000
Docks and waterways.. -—— 222,400
Landscaping.......... 185,000 315,000
Electrical distri-
bution..eeveeesaess 545,000 1,141,500
Street and area
lighting....c.... .o - 200,000
Communication and
fire alarm conduit
installation....... 100,000 159,300
Sas distribution..... 30,000 50,000
Sewage treatment and
Piping.ccoeececccns 85,000 146,300
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Water treatment and
distribution........ $250,000
Distribution piping
for heating and
coolingescacessacoee ——-

C. FACILITY CONSTRUCTION AND
MO:DEICATIONS................I..'

Water treatment

building..(216

square feet at

$25.50 per square

POOL) ceevoreoncnnnns 5,500
Sewage treatment

building..(216

square feet at

$25.50 per square

bigete1 ) [ 5,500
Sawage treatment

settling tenks...... 80,000
Central heating and

cooling plant..

(21,000 square feet

at $40 per square

POOt) eseervecnsaness 209,200
Fire station..(5200

square feet at

$21.50 per square

POOL) eeereconaasennse S
(3ate houses; two each

(200 square feet at

$15 per square foot) -a-

D. EQUIPMENT, INSTRUMENTATION, AND
BUPPORT SYSTEMS.ccovrsetcscoscecs

Boilers, feed pumps,
and accessories..... 260,000
Water chilling equip-
MENt.eeceeeeraeeesss 100,000

Fiscal Year
1262

$300,200

660,000

$430,600

650,200

641,000

112,000

6,000

Fiscal Year
1263

$759,000
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Fiscal Year Fiscal Year

1962 1963
E. DESIGN AND ENGINEERING SERVICES.... _ $839,8002/ $1, 350,200/
Total estimated cost.......... $5,940,000 $7.625,000

;/Proposed for acquisition using emergency construction authorization
procedures and funding by transfer from the Research and Development
appropi-iation.

g/Includea a total of $1,614,200 for Corps of Engineers services in
connection with the design and construction supervision of the entire
Center “or the fiscal years 1962 and 1963 not contemplated in the
original budget submission for the Center; the balance of the funding
requested is required for the normal design end engineering services for
the items that comprise this project.
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CF10-A3
CF10-Bl
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1963 ESTIMATES

CONSTRUCTION OF FACILITIES - 1963 PROGRAM

MARSHALL SPACE FLIGHT CENTER

Location plan

Addition to computation division building.......
Components test facility...... et ereersaasannss
Components and subassembly acceptance building..
Engineering and administration building.........

Expansion of instrumentation systems in
West Area...... Cheeeisiaseecannnns Ceesnaseane

F-1 engine test stand....... errectes ittt nnen
Hydraulic test facility....... I
Low temperature facility....ccvveeeen. ceseananas

Modification of West side of static test stand..

Engineering building........ ceesrenns Ceeir e e
Instrument laboratory........ Cerer et
Support facilities in West Area.......... eeesee
Utility installations............. cretieareacna .

Total ceeseestesaneanns

$1,255,000
4,000,000
950,000

2,500,000

4,000,000
4,500,000

340,000

575,000
2,000,000
1,000,000
2,000,000
7,800,000
2,517,000

$33,437,000
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

ADDITION TO COMPUTATION DIVISION BUILDING

DESCRIPTION:

Thi.s project discusses the need for an addition of approximately
34,700 square feet to the computation building. The three existing two-
story wings will each be extended 120 feet west with an overhead en-
closed corridor between the wings. The new construction will be compatibls
with the existing structure with respect to architecture, material, power,
heating, and air conditioning. The type of construction will be steel,
concrete, and masonry blocks. Elevated floors will be required for the
first floors of the additions to wings A and B, and for the second floor
of the addition to wing C. The project includes a new outdoor unit-
substation, new air conditioning equipment complete with precise humidity
and temperature controls, a new freight elevator, and a new parking area
west of the building addition for 150 cars. Drawings of addition are
shown o the following pege.

JUSTIFICATION:

The proposed addition is required to provide space for computer
equipment and for additional personnel required in the Advanced Saturn
program. Specific requirements for each wing follow:

A wing: Space is required for additional vibrational, telemetry,
optical, data translation, and plotting equipment. Present data
reduction equipment was designed to support the Jupiter and Pershing
programs and has been modified to the limit of its capability in
supporting the Saturn C-1 program. The equipment cannot be
adlequately modified further to support the more Advanced Saturn
programs. Working space is also for the additional mathematicians
needed to handle an increased workload. With this addition, tae
Mearshall Center will maintain capability to reduce all Saturn data.

B ving: Space in this wing is required for an additional large
size digital computer. Presently there are two major scientific
digital computer systems housed in this wing. It was necessary to
tenporarily move another computer, used basically for management
operations, to a converted warehouse when the second major computer
wes added in 1960. Environmental conditions in the warehouse have
not permitted fully satisfactory operations. It is planned to
re_ocate the warehouse computer into the 3 wing addition.

CF10-A3
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C wing: More space is required in this wing to provide additional
supporting facilities for a three axis flight simuletor; a room
for ratching problem boards; space for approximately 180 additional
amplifiers; equipment necessary to couple digital computers in
B.wing with an analog computer in this wing (this system will
provide precise real time data in digital form); a dark room for
novel simulating equipment; computer training facilities; and
space for additional specialized and support personnel. The
complexity of the Advanced Saturn program requires that more
calculetions and measurements be made; the additional equipment
and facilities listed above are required for the increased work-
loacl in the analog computer field.

COST ESTIMATE:

A.

B.

LAND IXCCIUISHION....lb.QI.......Q.......Q...Q.....l..... o--——
SITE DEVELOPMENT AND UTItITY INSTALLATIONS.esesecccsaces $ 110,000
Site development «cseeeesescccscscscosossnes $20, 000
Utilli.by install&tiono..oo.toa.o-...uu'.onooo- )4-0,000
Pm?:‘i]lg f&CilitieS.-.....-o-...-...o.----... SO)OOO
FACILITY CONSTRUCTION AND MODIFICATIONS:.eeeceeeeenseeses 1,041,000

Building addition (34,700 square feet at
$30.00 per square foot).. 1,041,000

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

DEslGN MD mGImRING SERVICESl.oo..o.o-.....u.nooocooo- 104)000
Design SeIrViCeS.iceesssssorcosscascsccsasccas 70, 000
Engineering ServiceS.eeeeeeesesessssssscoces 34,000

Total estimated cOSteeeseososs :iéjzggzooo
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

COMPONENTS TEST FACILITY

DESCRIPTION:

A new components test facility is required for the testing of vehicle
and propulsion system components. The new facility will supplement existing
facilities which are becoming inadequate due to the physical limitations of
the test cells and to the inadequate quantities of propellants that can be
handled in the test cells. The major items in this project include: modi-
fications to the existing components test laboratory, two new test stands,

a cable transmission tunnel, a control and operations center, an instru-
mentation system, and a test control system.

Drawiags of the significant features of the project are shown on the
next two pages. A more detalled description of the project follows below:

(a) Modifications to the existing components test laboratory:
Modifications to and an. extension of the existing structure are
necessary to accommodate the installation of epproximately
500 additional channels of instrumentation, cable termina-
tion columns, patch panels, and signal conditioning equipment.
The modifications will include the removal of all mechanical
support functions to the new control and operations center;
eraction of concrete block partitions; installation of
celllngs with integral fluorescent lighting; expansion
of the existing mechanical equipment room to provide
air conditioning to all new areas; the construction of
a 3,300 square foot mddition on the south side of the
building to accommodate the terminal room, cable patching
area, and instrument preparation area. Offices for
engineers and a date reviewing area will also be provided.

The addition will be constructed of reinforced (blast-
resistant) concrete. A new 11,250 square foot support
building will be constructed to house the relocated
mechanical support functions.

(b) Instrumentation system; The instrumentation system will
be located in a modified area of the existing components
test laboratory. The system will be designed to permit
maximm utilization of the recording channels to support
the two new test stands and to supplement the instrumen-
tation presently supporting the test cells in the existing
components test laboratory. For high-density testing in

CF 10 B-1
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the two new test stands, the instrumentation in the
present recording center will be augmented. The present
recording center has a permanently installed capacity

of approximately 300 channels. The added instrumentation
will provide an additional 500 channels.

Cabls transmission tunnel: A reinforced concrete tunnel
will be constructed from the existing components test
laboratory to the area of the propellant shop support
building, approximately 500 linear feet. A complete
tray system to support instrumentation cables will be
provided. :

Control and operations center: The control and operations
center will be an addition to and integrated with the existing
propellant shop support building. The addition will be a
two-story, @bove-grade structure, with sufficient space
below grade to accommodate cable distribution, termination,
patching, and signal conditioning equipment. The area
required in this addition will be approximately 18,000
square fest. Two floors gbove grade level will provide
space for the functions of control and observation,
mechanical preparaticn, engineers' offices, building
equipment, visitor observation, and rest rooms. The
building will be constructed of reinforced (blast-
resistant) concrete, and will be air conditioned and
humidity controlled, where required, to provide pro-
tection for instrumentation. The existing propellant

shop support building will be modified to accommodate
additional mechanical support for existing end added test
positions. Modifications will mainly consist of the
installation of equipment and associated utilities.

Test stands: The new complex will include two, multi-
purpcse dual test positions. The dual test positions
are to be utilized for development and test of engine
and vehicle components, subsystems, and assemblies;
and for the checkout and evaluation of a simulated
closed-~loop engine control system. Components such as
turbcpumps, gas generators, heat exchangers, valves,
flow-controllers, pressurization systems, and venting
and turbine exheaust systems will be tested in these
positicns. The safety distance to other facilities
planred for the dual test positions will allow the use
of lsrge amounts of liquid hydrogen. This is a
mandstory requirement in the components test facility
area. The flexibility of the proposed design will
allow for the quick conversion of the positions

for hot or cold testing of smaller engine
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systems. The stands will be single story structures,
constructed of heavy, reinforced concrete. Each position
will include fuel and oxidizer tankage for test runs
and storage; a small space for calibration and instru-
mentation equipment, instrumentation ceble duct banks
to the control building, a high-pressure gas systen,

a firefighting system, and oral and aural warning
systems. Each test position will have a small slab-
cn-grade concrete-block service building to house
mechanical and electrical equipment and a small test
preparation area., Site improvements about the test
stands will include an integral road system with
adequate area lighting. '

(f) Control system: Control systems will be provided to
support the multi-purpose test positions and their
supporting facilities. The items to be provided
include cable systems, communication systems, control
consoles, racks, petch panels, metering equipment,
closed-loop video systems, engineering equipment,
photographic equipment, optical observation aids,
end remotely controlled electro-mechanical items.
Maximum emphasis will be placed on flexibility,
maintainability, and safety.

JUSTIFICATION:

The facilities proposed in this project are required for extensive.
and comprelensive test programs on the components, both as individuel
units and gs parts of systems, of advanced space vehicles. The facilities
will be used to isclate malfunctions of components from ceptive and
flight system test data, and for systems tests of manufacturers' componeénts.

The capacity of the existing components test facility is suitatle
for components and subassemblies of the size used in the Saturn C-1
stages and the H-1 engines. The new components and subassemblies
that will be used in the Advanced Saturn stages and in the F-1 engines
are beyond the capacity of the existing cells. The added time required
to set-up end dismantle these large components establishes the require-
ment for four test positions. The proposed use of large amounts of
liquid hydrogen in the components test program dictates the requirement
for distance separation of the two dual position stands. The test
¢cells in the existing components test facility are too small and
too closely grouped to safely handle these advanced programs.

Because of the urgent need for this facility, funds for advanced
design services have been allocated from the 1962 appropriation.
Additional fiscel year 1962 funds are proposed to be reprogrammed to
permit construction to be initiated promptly; emergency constructiorn
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authorization procedures will be used for this purpose. The cost
estimate that follows indicates the required funding distribution
between the fiscal year 1962 and 1963.

COST ESTIMATE: Fiscal Year Fiscal Year
1962 1963
A. LAND .ACQIIISITION..ooocoo..oc--o.. - -
B. SITE DEVELOPMENT AND
UTILITY INSTALLATIONS.eceecssee $50,000 $270,000
Site preparation..... $20,000 $85,000
Utility connections.. 30,000 185,000
C. FACILITY CONSTRUCTION AND
MODIFICATIONS....O.....‘...l... hso,ooo l’o7‘l’2’wo
Test pOSitiOHS. e 0000 - o 1‘1'20’000

Control center..
(18,000 square feet
at $27.77 per square

fOOt)eosseceencanss -—-- 500,000
Tunnel and duct bank. - 122,000
Existing building

modifications:

Building addition..
(3,300 square feet
at $33.00 per square
FOOt) eeeacasseses 109,000 ——
Building alter-
ation..(8,700
square feet at
$16.22 per square
FOOt)eeoeecesaeas 141,000 -
Support building..
(11,250 square feet
at $17.77 per square
£0Ot)eooesassosssss 200,000 -—-
Test stand support
building..(Two; each
750 square feet at
$20.00 per square

fOOt) caeesscoacsnns 30,000
D. EQUIPVMENT, INSTRUMENTATION, AND _
S[]PPORT SYSTEMS. ® & 9 00O OO0 SO0 1,1‘1"75,000 2,65‘8,000
Propellant systems... - 50,000
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Fiscal Year Fiscal Year

1962 1963

Control consoles..... $25,000 -
Patching equipment... 50,000 $163,000
Installation and

checkout equipment. 70,000 300,000
Calibration equipment -— 200,000
Digital recording and

processing equipment 676,000 676,000
Tape recording equip-

MeNtesecassnnonenes —— 79,000
Ccnditioning equip-

MENLesecnssocaneees 59,000 335,000
Graphic recording

equipment...cece... 340,000 -
Transmission system.. - k72,000
Ccntrol equipment.... - 383,000
Distribution wiring.. 25,000 .-
Oscillograph recording

equipment.ssesesaes 230,000 -

E. DESIGN AND ENGINEERING
SERVICES s esecsnessosascoscnans 525,000/ e
: 2
Total estimated cOSt.eees $2,5oo,ooo_/ $1+§ooo,ooo

}/ Includes $500,000 already allocated for advanced design services.

g/ Proposed for allocation using emergency construction suthorization
procedures.
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

COMPONENTS AND SUBASSEMBLY ACCEPTANCE BUILDING

DESCRIPTICI:

This project proposes the construction of a hangar type building
of epproximately 30,000 square feet. The building will be 200 feet long;
the high bey will be approximately 100 feet wide; and the low bays on
the north end south sides will be 25 feet wide. The low bay additions
will be air-conditioned since they will house special lebs and equipment;
the hangar will be equipped with ventilators and exhaust fans. Heating
is requirec. throughout. Construction will be structural steel framework
with corrugated cement asbestos siding. Floor of the high bay will be
reinforced concrete to withstand a wheel load of 20,000 pounds per wheel.
The low bey floor will be of concrete with no special load requirements.
Hangar height of 4O feet (clear) and centered rollup doors 35 feet wide
and 36 feet high will be provided. Two cranes of 10 ton capacity will
serve the entire high bay area. The majority of the required testing
equipment is currently available.

A sketch of the proposed building is shown on the next page. Site
preparaticn vill include filling in a low area and rerouting steam pip-
ing. The site is ideally located on a direct route from the receiving
area to the fabrication facilities.

JUSTIFICATION:

The scceptance building is required to provide sulteble facilities
in which to perform receiving inspection, including non-destructive test-
ing, on such large cumbersome Saturn items as 26 feet diameter bulkheads,
mill sheets, and tubes. Typical operations to be performed in the small
labs are ¢il filtration, metrology, gage celibration, and repair. The
building will. also provide cepacity for conducting receiving inspection
on major system items, such as Saturn engines, and Saturn tanks, irmer
stage feairings, and barrel sections. In addition, it will provide space
for consolidating the inspection of smaller items resulting in the better
utilization of personnel and equipment. Adequate facilities for inspection
work on herdware items is essential to an effective quality control pro-

gram.

COST ESTIMATE:

AQ IANDA-(:Q,’U‘ISITION.---. ooooooooo QQ..nlon.ol;..nntoolnmooon -
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c.

D.

SITE DEVELOPMENT AND UTILITY INSTALIATIONS: aececescesecsocss

Site preparation and PAvINg......o..ee..  $42,000
Utility connections...ceceeeecensocnnanse 50,000

FACILITY CONSTRUCTION AND MODIFICATIONS:eecescecccsssoces

Building, including overhead cranes. ..
(30,000 square feet'at $25.00 per
square £oot).ceerretiiieriosiiisssses. 750,000

EQUIPMENT, INSTRUMENTATTION, AND SUPPORT SYSTEMS........e00.

x-l'ayequipment-....-.......-....;....-. 30,000

DESIGN AND ENGINEERING SERVICES.:ccceoceccassoccssasccsonns

Total estimated cost....cvcvevenn.

$92,000

.« 750,000

30,000

18,000

$950,000
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

ENGINEERING AND ADMINISTRATION BUILDING

DESCRIPTICH:

It is proposed to construct a five story office building adjacent
to the central laboratory and office building. The structure will be
247.5 feet long by 85.5 feet wide and will provide a gross floor area
of 105,800 square feet. Construction will be of steel frame with metal
curtain wells end built-up roofing. The bullding will be air conditioned.
The project also includes site preparation, utility connections, and a
LOO vehicle parking area. The proposed addition will provide working
space for about 850 personnel. A sketch of the building is shown cn the
following page. '

JUSTIFICATION:

This building is required to provide the Marshall Center with the
additional office space needed to support the planned increase in
versonnel creasted by the acceleration of the Manned Lunsr Program. The
program will require an increasing amount of research, development, and
production work to be contracted to private industry which will in turn
necessitate an increased support in the management, procurement, and
administretive areas.

To provide for the efficient management of the space progrems

assigned to the Center, it is essential that the assoclated personnel be
centrally located and in close proximity. The total scheduled increase
in personnel for the period beginning July 1, 1961 and extending tbrough
the fiscal year 1963 is 1,430. Other facilities being requested or under
construction will provide for all but approximately 850 of this increase.
The propoced engineering and administration building should be available
for occupency by the end of the calendar year 1963.

COST ESTIMATE:

A, TAND ACQUISITION: «cococoveacasoonansoonncssssosscsasss ———
B. SITE DEVELOFPMENT AND UTILITY INSTALLATIONS.:¢eccooeses $284,000
Site preparetion....ccececeessssccccassase  $50,000

Utility connections....ceoceceecrassceasss 140,000
Par}d.n&; faCilitieS.............n....’....-. 9’4,000

CF lo ‘Dl .
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C. FACILITY CONSTRUCTION AND MODIFICATIONS.:¢cocecacevcnns $2,010,000

Building..(105,800 square feet at

$19.00 per square foot)..... veesaceans . $2,010,000
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS........ —
E. DESIGN AND ENGINEERING SERVICES........ e 206,000
Total estimated cost....... ceeee. $2,500,000
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

EXPANSION OF INSTRUMENTATION SYSTEMS IN WEST AREA

DESCRIPTICN:

This project discusses the need for an expansion of the instrumen-
tation systems in the West area for support of the second Saturn static
test facility currently under construction. The project includes the
design, procurement, fabrication, and installation of instrumentation
and control equipment as follows:

(a)

(b)

(e)

(a)

Tape units: Five tape units will be required consisting
of analog magnetic tape recording and reproducing systems
for recording vibration measurements or other high-
frequency data. The units will be transistorized and
will consist of two bays per tape recorder unit.

Oscillograph units: Six units are required for recording
galvanometer-type oscillographs for acquiring dynamic
medium-frequency data. Each unit will consist of three
bays and will include two oscillographs, signal con-
ditioning equipment, attenuvators, impedance matching net-
wcrks, selector switches or patches, and intercom stations.

Graphic recorder unit: This unit will consist of six-inch,
electronic stripchart, null-balance-type recorders. The
recorders will be used for acquiring static or quasi-static
data for indicating critical parameters. The unit will
ccnsist of five bays. Included in this five-bay group
will be balancirg and range potentiometers, carrier
oscillators, demodulators, twenty-four 6-inch stripchart
recorders, and intercom stations.

Digital systems: Analog-to-digital data acquisition
systems of the transistorized type will be utilized in

the acquisition of static and quasi-static data. An area
of approximately 10 by 22 feet will be required by each
basic digital system. Each system will consist of d.c.
anplifiers, transistorized switches, patchboards, analog-
tc~digital converter, buffer storage register, time
accumulator, system clock oscillator, control counter, bar
graph display, buffer and shift register, tape control,
tepe transports, and tabulators.

CF 10-El1
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(e)

(n)

(1)

(3)

Special instrumentation and equipment: This item
includes thrust and special recorder groups, instru-
mentation control console, visual redline monitors,
oscillogram processers, checkout equipment, galva-
nometers, temperature junction and reference boxes,
thrust measuring systems, fire detection and tempera-
ture rate of rise systems, liquid level systems, real
ime recording systems, rough combustion cutoff
devices, and counters.

Cables, terminal columns, cable trays, and receptacle
boxes: Normal interconnecting and supporting equip-
nent is necessary to provide a complete system. Included
here are such items as instrumentation distribution and
~ransmission cables, channel-type terminal columms with
mounted terminal blocks, expanded metal cable trays and
metal. enclosure boxes with instrumentation receptacles,
and mating instrumentation plugs or connectors.

Signal conditioning equipment: This equipment will
inelude amplifiers, carrier oscillators, demodulators,
bridge-balance equipment, position circuitry, dis-
criminators, converters, and filter networks. The
conditioning equipment prepares the transducer signals
for introduction to the recording and display devices
located in the recording area. The amplifiers needed
to bring the initial digital systems nearer full -
capacity are included in the cost estimate for signal
conditioning equipment.

Television eguipment: Approximately nine television
cameras, nine television monitors, control panels,
smplifiers and mountings will be required. This equip-
ment will provide a complete, test item obserwvation
system so that a visual means of control will be avail-
able to the area safety coordinator.

Cameras: Varieble-speed motion picture cameras,
environmental enclosures, mountings, and lenses are
utilized for test instrumentation and documentation.

Special power system: This item includes the emergency
pcwer generator system which provides means for safe
test termination in the event of a commercial power
failure.

The location of the work covered by this project is shown in the
sketch on the preceding page.

CF 10-E3



JUSTIFICATION:

A second Saturn static test stand, authorized in the fiscal year
1961 program end currently under construction, is being proposed for con-
version tc provide capability for static testing the Advanced Saturn
stages. It is proposed to use fiscal year 1962 funds and emergency
construction authorization procedures for this purpose. The expansion
of the West area instrumentation systems described in this project is
required for the proper operation of this second stand in connection with
its conversion to the Advanced Saturn capability.

COST ESTIMATE:

AG IANDABCG"IJISInONQ.HII ........ G 0 8 5 & 00 % ¢ ON SO DO OGS S O8N SN E SPO - " -
B, SITE DEVELOPMENT AND UTTLITY INSTALIATIONS:.:cceoeotosvasass -
C. FACILITY CONSTRUCTION AND MODIFICATIONS..¢eoveevcstenansns -

D. EQUIFMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS........... $3,7T13,000

Five tape Units..eereerierieoanass Ceseceaa ... $305,000
Six oscillograph units. ..vveevenss Cetiresnoas 410,000
One graphic recorder Unit.scesececsccrcecenns 91,000
Two digital systemsceeeseceness Ceeteraieeneas 1,401,800
Special instrumentation and equipment...... . 635,200
Cables, terminal columms, cable trays, and
receptacle boxes.cvertoeeevrsens treeneresaan 211,000
Signal conditioning equipment.....eceveeeeees 38k, 000
TV equipment....... beeesessnssasenans Ceeeeeeas 46,000
CaIETHS o s e coovons Cesocosasesaessenaas Ceceene . 138,000
Special power system.......... cececsnnenasnes 91,000
E. DESIGN AND ENGINEERING SERVICES.::c:eceseecececrennnonss .. ___ 287,000
Total estimated cost..... ceeeeeaes .+ $4,000,000

(OF 10-E4



MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

F-1 ENGINE TEST STAND

DESCRIPTTON:

This project covers the funds necessary to complete the construction
of a test position capable of static test, evaluation, and calibration of
a single-uait, F-1 engine in the 1.5 million pound thrust class. Fiscal
year 1962 funds are proposed to be allocated for site work, utility
connections, and for the start of construction work on the test stand.
Fiscal year 1963 funds will complete construction of the test stand and
will allow procurement of the flame deflector, a tower elevator, a cable
terminal room, a firefighting system, complete fuel and oxidizer storage,
transfer zystems, and engine adaption hardware. The existing control
center will be expanded to accommodate additional control, electrical
power, and communication instrumentation and equipment. Other features
will include a preparation building, a cable transmission tunnel, a high
pressure gzas system, industrisl power, an observation bunker, control and
instrumentation equipment, area lighting, and oral and visual warning
systems. A sketch of the stand is shown on the following page.

JUSTIFICATION:

A single engine static test stand is an essential adjunct to the
complete stage test stands required for the development of multi-engine
space vehicle stages. The stand proposed in this project is required by
the Marshall Center in the development of stages for the Advanced Saturn
and NOVA vehicles using clusters of the F-1 engines.

The single engine stand serves the stage development process by
proving out or "trouble-shooting" systems design concepts prior to the
finalization of the test version of the gtage. This single engine test
activity is not engine development testing, as such, but rather, sub-
system testing wherein the engine is only a component. Subsystem tests
also continue throughout the development program when it is advantageous
to 1limit the test variables or to supplement full stege tests with simpler
and less costly single engine tests.

As is the case with full stage systems tests, the subsystem testing
rust be dcne in close proximity to the site of systems design and fabrica-
tion. This is necessary to achieve the day-to-day flexibility of hardware
substitution as may be determined by the designer from the evaluation of
previous tests.

It ie proposed to initiate construction of this stand in the fiscal year
1962 by reprogramming available funds and by using emergency construction
authorization procedures. The cost estimate that follows indicates the
required funding distribution between the fiscal years 1962 and 1963.

CF 1C-F1.
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COST ESTIMATE: Fiscal Year
1962
A. TLAND ACQUISITION..seesseececeanass ———

B. SITE DEVELOPMENT AND
UTILITY INSTALLATIONS...cccess..  $475,000

Site preparation......$200,000

Utility connections... 225,000 -

Relocation of water
systeMieceecceeseess 50,000

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

Test stand foundation. 350,000
TeST SCHII0cesesesoosas ——-
Preparation building..

(11,400 square feet

at $22.00 per square

£OOt)eeeeeeesnneesas 250,000
DeflectOreccesccccenee -
Otservation bunker.... ———
Instrument tunnel..... 100,000

D. EQUIPMENT, INSTRUMENTATION, AND

SUPFORT SYSTEMS.cccccecsscsssccs ——-
Frel systemMececeeecens -———
Liquid oxygen system.. ——
High pressure gas

systelMesseessonccoas .-
Fire fighting equipment -——-
Recording unitSeecesees ———
Oegcillographs and

amplifiers.ccceceess -
Petch panels.cicecaces ———
Measuring systemMeca... -
Cebles and terminal

COlUMNS e esoossccsnse -
Celibration equipment. ——
Test and checkout

equipmenteeccacceecss -
Control equipment..... -——-

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

Totel estimated COSteseessosss $1;5oo;oool/

$500,000

600,000
20,000

k5,000
280,000

400,000
150,000

122,000

170,000
78,000
120,000

300,000
180,000

360,000
500,000

Fiscal Year
1963

$1,520,000

2,705,000

275,000

§i§500,000

l/ Proposed for allocation using emergency construction authorization

procedures
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

HYDRAULIC TEST FACILITY

DESCRIPTICN:

This project describes the need for the construction of a 45 foot
by 100 foct concrete block building providing 3,600 square feet of
testing area, 480 square feet for hydraulic component cleaning equip-
ment, and 420 square feet of engineering space. The testing ares will
contain a hydraulic component test console, launch and vehicle simu-
lators, and various driving motors and test set-ups. The component
cleaning srea will be used to test, inspect, and assenmble close toler-
ance compcnents which are highly sensitive to contamination. Special
heating, sir conditioning, and positive pressure to prevent dust and
other particles of contamination from entering the area will be required.
A sketch cf the facility is shown on the following page.

JUSTIFICATTICN:

The facility is required to conduct research and development tests
for the selection, evaluation, and improvement of hydraulic systems
and compcrients for future launch and space vehicles.

The critical nature of hydraulic systems used in launch and space
vehicles nmakes it imperative that extreme care be exercised in the
research ané development of these systems. One of the prime problems is
that of hydraulic contamination. The physical tolerances for the valves
and regulators, used in the systems are extremely close and malfurction
of comporents and systems can be brought about by the slightest ccntemi-
nation.

At present, tests are being performed in inadequate areas such as
shop arees and stock rooms, none of which are suitably constructec. or
conditioned for the conduct of research and development on hydraulic
systems space vehicles. Moreover, the varied locations of these
inadequate facilities require more manpower and result in the duplication
of test set-ups and equipment. The proposed facility will permit a
better utilization of equipment and manpower, and will provide the
additional space and equipment to support an increasing workload.

COST ESTIMATE:

A' IAN—DIXCC)'UISITION.O..o.aOQ.ll....l!ll....'l.lllano.nl!lll ————

(F 10-Gl
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SITE DEVELOPMENT AND UTILITY INSTALLATIONS...... Ceierr e
Site Work. . v.oueiei ittt enenans . $12,000
Utility connections.............. eeseesse 11,000

FACILIT! CONSTRUCTION AND MODIFICATIONS..:..e:veeeensenrsans
Building .. (4,500 square feet at $38.00

pPer square foot)...veervresiianennnnas. 171,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....ectv.u..
Clean room equipment.......ouveveveneacns 20,000
Support system.............. oo, 30,000
Ultrasonic cleaner.......c.voiivvnnnecnnss 12,000
Filtering stand. .. ...ttt it ennnen 5,000
Hydraulic servo test stand............... 35,000
Vari-drive motor.......cooiiiiiivinanennnn 15,000

DESIGN AND ENGINEERING SERVICES..eoceeeeen..

Totel estimated cost...............

CF 10-G3



MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

LOW TEMPERATURE FACILITY

DESCRIPTION:

A facility is required in which samples of materials used in space
vehicles can be investigated to determine how they react when subjected
to temperatures in the liquid hydrogen range (-423°F). The facility will
consist of a 4,200 square foot building with a 15 foot ceiling and a
reverse slcpe roof to reduce the possibility of trapping hydrogen nzar
the ceilings. It will have reinforced concrete walls, special spark
proof finished, grounding facilities, special air conditioning to provide
once-through, high volume air flow, and explosion proof electrical equip-
ment. The building will be divided into test cells, instrumentation
rooms, cheristry labs, a cryostat room, a compressor room, and an external
area for cryogenic storage and bottled gas storage. The major items of
equipment required are fatigue, impact, and tensile strength machines; an
instron tester; a systron counter and recorder; a digtron vacuum
enalyzer; spark proof tools; and recorders.

The explosive hazard posed by the use of liquid hydrogen requires
specially designed facilities. A sketch of the proposed installation
may be found on the following page.

JUSTIFICATION:

The Saturn vehicle program is designed for the application of
liquid hydrogen fueled propulsion systems. The facility proposed in
this project is required to provide an in-house capability for determin-
ing the effects that extreme low temperatures have upon materials. Only
limited date on the application of liquid hydrogen fueled propulsion
systems is currently available. An in-house capability in this area is
necessary for independently evaluating the work of contractors.

The facility will also be used for testing materials at very low
temperaturss. The testing program will include:

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

(b) 'The investigation of the fatigue life of metals.

(¢c) A determination of the tensile strength of plastics,
elastomers, metals, and their weldments.

CF 10-H1



ZH-01 40

T L

SECTION A-A

— 8 o

9y —

D o

1
1

|
STORAGE

l
l

1

LLA!S 8 or]css l
g T S
P ] [;.-is—-!:_.ugu?:.-.:.:& ROZMS ] r -1

e

4

A -— :
A

FLOOR PLAN

-]

ic

2 30
FEET

as

MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

LOW TEMPERATURE FACILITY

e PERSPECTIVE

LOW TEMPERATURE
TTRACILITY ‘5_2_3__

N L A

SITE PLAN




(d) An investigation of the impact strength of
metgals and their weldments, plastics, and
adhesives.

(e) Studies of extreme low temperature lubri-
cation problems.

(f) An evaluation of low temperature insulation
materials.

(g) An evaluation of the chemical compatibility
of fabrication materials with cryogenic
propellants.

r

(h) An evaluation of low temperature sealants and
adhesives.

(1) The investigation of handling procedures for
cryogenic propellants with respect to safety.

(j) A quality control analysis of liquid hydrogen.

COST ESTIMATE:

A. TAND ACQUISITION...evcu.os ceersnssnas

B. SITE DEVELOPMENT AND UTILITY INSTALIATIONS:.::eeeseenscecss
Utility connections...c.oevevusenes cesessa.. $17,000
Roads and parking aregs.....c.eovee ceessanene 9,200
Site preparation.......c..... ceereneas eeeess 5,800

C. TFACILITY CONSTRUCTION AND MODIFICATIONS.:ccveeesoscesss e
Building..(4,200 square feet at :

$47.00 per square foot).......... e 181,000

D. EQUIFMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..... ceesns
Special air handllng equipment..coceoeacecn, 50,000
Instrunentation......... crretaaeeeas Ceesanen 90,000
Safety equipment......... teietcncasesaessass U4l,000
Opergtional equipment ............. cresrees .. 129,000

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

Total Estimated Cost.....ev.uvee.. $5T



MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

MODIFICATION OF WEST SIDE OF STATIC TEST STAND

DESCRIPTICN:

It is proposed to modify the West Side of the existing Saturn static
test stand by the construction, equipping, and instrumentation, of an
additional test position with a capability of handling 1,500,000 pounds
of thrust. Some fiscal year 1962 advenced design funds have been
allocated for this project. Additional fiscal year 1962 funds are
proposed tc be allocated for the start of construction including the
removel of existing platforms and foundations, the construction of new
foundations, extensions to utilities, extensions to the propellant and
high pressure gas systems, and necessary site improvements. The molifi-
cations will be completed with the funds requested for the fiscal year
1963. The 1963 work will include changes to patch panels, the addition
of recorders at the blockhouse, new instrumentation at the test tower,
new control consoles, & flame deflector, vehicle support hardware, and a
firefighting system. A sketch of the stand is shown on the next page.

JUSTIFICATION:

A single static test position is currently available on the East Side
of the Saturn static test stand. This position provides the capability
for static testing the C-1 stage of the Saturn vehicle. A second Saturn
static test stand, authorized in the fiscal year 1961 program and currently
under construction, is being proposed for conversion to provide capability
for static testing the Advanced Saturn stages. This leaves only the
single test position with the C-1 stage capability. An additional test
position with this capability is required to meet the accelerated Saturn
schedule and to provide backup capability in the event of a catastrophe
on the existing test position.

Because of the urgent need for this facility, funds for advanced
design services have been allocated from the 1962 appropriation.
Additional fiscal year 1962 funds are proposed to be reprogrammed to
permit construction to be initiated promptly; emergency construction
authorization procedures will be used for this purpose. The cost estimate
that follows indicates the required funding distribution between the fiscal
years 1962 and 1963.

CF 10-I-1
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COST ESTIMATE:

A. TAND ACQUISITION::ccooo cesescencons

B, SITE DEVELOPMENT AND
UTILITC INSTALLATIONS: . ec0eceooes

S:te preparation...... $55,000
Demolitionecceocssscee 30,000
Utility connections... 150,000

C. FACILITY CONSTRUCTION AND
MOD]HH(M']IONSQOBOOU.DO.D..G......

Test positionecso... 1,000,000
Blockhouse addition

{4,000 square feet

at $33.00 per

square £oot).coe... 132,000
Addition to annex

{7,250 square feet

at $20.00 per

square foot)...... 145,000

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

Propellant end high

sressure gas system. 354,000
Deflector and

deflector piping.... T00,000

Deflector installation -
Fire fighting system.. -———
Vehicle support hard-

WBLE o o000 cososssoss 65,000

Siznal conditioning
equipment....oo00... 80,000
Calibration system.... 40,000
Patch panel distri-
»ution wiring,

terminals, and trays -———
Receptacle transducers

and junction boxes.. ———
Instrumentation instal-

lation and checkout. -
Transmission systems.. -——

TV, photography, and
operation recording
systemSoaooooeo.oa.. - -

Fiscel Year
1962

$235,000

1,277,000

1,239,000

Fiscal. Year
1963

$2,000,000

$290,000
000

425,000
295,000
75,000
65,000
55,000
110,000
88,000

88,000
CF 10-I-3



Fiscal Year Fisca:l: Year

1262 l%;’:

Consoles, racks, and .

aquipment controls.. - $48,000
Warning and intercom-

mmication systems.. C m——- 29,000
Ground support equip-

]ne]ntn..t-......-l... ] 372,m

$516,000%/
E. DESIGN AND ENGINEERING SERVICES..... 16 -

Total estimated COSte...sesess. g;aaqioooy $2,000,000

1/Includes $175,000 already allocated for advanced d.e-éign services.

2/ Proposed for allocation using emergency construction authorizaticn
procedures.
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

ENGINEERING BUILDING

DESCRIPTION:

It is proposed to construct a two-story engineering building
containing approximately 30,000 square feet of area. The building will
be of reinforced masonry construction with secondary interior wall systems
treated to provide sound and vibration isolation from the mechanical
equipment necessary to the function of the building. All other interior
partitions will be of the prefabricated metal type for purposes of flexi-
bility. Floors will be econcrete, cowered with composition tile. Ixterior
walls will be exposed painted mgsonry. A drawing of the building is
shown on the following page.

JUSTIFICATION:

Additional office space is required to house the engineering and
scientific personnel concerned with operation of the additional test
facilities being provided in support of the Advanced Saturn program. The
building will provide space for approximately 250 people. It is contem-
plated that a large portion of these people will be contractor perisonnel
assigned to component, stage, and engine test programs.

COST ESTIMATE:

Ao IAND.ACQUISITION.oonoacaooua-oo-occoaaaca.-ooooooooccoc -

B. SITE CEVELOPMENT AND UTILITY INSTALIATIONS:sceccocccoce $75,000
Grading, fill, and dralnage ceessonnse  $32,000
Parking area. soeoooneccssoosessans 20,000
Roads and walks ............... cetosans 6,000
Utility connections.csceeososes ceaesae 17,000
C. FACILITY CONSTRUCTION AND MODIFICATIONSceccssoccascccss 660,000

Building..(30,000 square feet at
$22.00 per square foot)..osecsoscsos 660,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.:cecsc.. 175,000

Office furniture and equipment........ 140,000
Cafeteria equipment..ccococcccesaceces 35,000

El DESIGE‘.AN—D ENGImRING SERVICES...0.0.......'......‘.00. I;;OZOOO
Total estimgted costeesscooccccscnse &l,OD0,000
CF 10-J1
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ENGINEERING BUILDING
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

INSTRUMENT LABORATORY

DESCRIPTLON:

It is proposed to construct a new instrument laboratory of approx-
imately 14,100 square feet. As indicated in the drawing on the following
page, the laboratory will consist of (1) a single story masonry unit with
a floor of concrete slab-on-grade and (2) a high-bay mill type building
with crane pits for celibrators and pads for the storage of calibrator
welghts. Thne building will be air conditioned. Work areas will he
provided as follows:

(a) Acoustics: An area is required to test, evaluate, and
calibrate high and low level sound, vibration, and shock
ins<rumentation; sound measuring and acoustic calibration
instrumentation and auxiliary electronic instruments and
equipnment.,

(b) Instrument shop: A small precision machine shop, equipped
to perform close tolerance machining operations is required.
Part: of the equipment is available, but must be supplemented
with power tools, work benches, and measuring tools.

(¢) Instrument design: A small design and engineering group
is required to provide back-up for instrument makers.

(d) General pressure and thrust unit: An area will be provided
to conduct pressure and thrust calibration. The equipment re-
quired will consist of an envirommental test chember, instrument
panels, recording and indicating instrumentation, a universal
load testing machine, vacuum pumps, and compressed air regulating
facilities.

(e) Load cell and heavy instrument storage: An area for the
storage of heavy precision load cells is included.

(f) Gage storage: An area will be provided for the storage
of the many different types of gages required in instrument
work.

(g) Pressure and thrust precision calibration: This room will
contain high precision reference or transfer standards necessary
to insure the accuracy of those instruments used daily. Primary
standards such as dead weights testers, pressure balances, and
liquid manometers are needed.

CF 10-K1



N,

at

i e o

N1 AT

'

YFTFY

MARSHALL SPACE FLIGHT GENTER
FISCAL YEAR 1963 ESTIMATES

INSTRUMENT

LABORATORY

i!L
l

SECTION A-A
o 3 20
[ S W

FEET

Bl

uo'

-

—

HIGH BAY

s

ETels

o |7

A.—l
FLOOR PLAN
9 19 20

FEE

NP AR N -

PERSPECTIVE

ACOUSTICS LAB

INSTRUMENT MAKERS

INSTRUMENT DESIGN

PRESSURE @& THRUST LAB

LOAD CELL STORAGE

GAGE STORAGE

OFFICE - PRESSURE & THRUST UNIT
PRESSURE 8 THRUST

PRECISION CALIBRATION
ELECTRONICS LAB

GFFICE - FLOW 8 LIQU!D LEVEL UN!T
FLOWMETER STORAGE

FLOW LAB

ULTRASONIC FLOW

CALIBRATION

LOAD CELL CALIBRATION
ADMINISTRATION OFFICE

UNIT SUPERVISOR

MECHANICAL EQUIPMERT

l e
5 [ ;
i ‘l/'; !
E RS '\i 'l
P S TR : Fr
g dmemay 1 | b
T [ : R ‘v§
1] H I M 3
i | § 0 ?‘\55 i
H i TR
H | H [ I
T ™Yo b
[ S SV oy B
'F—---':hf N
; 2 S NSRS RN
' S §
; q\\\- g
! Rerrre—tmned | A 2
AR S SR - Hisesee
: l
11
"'—'_'“__":, :'.::_'_’:'_'___':'._:.'\' I 9
————————————— <] }: o
SITE PLAN !
FEET



(h) Electronic area for propellant flow and liguid level
sensors: An aree is required for the maintenance, repeir,
and storage of electronic equipment used in the accurate
measurement of propellant flow and liquid level. Instruments
such as oscilloscopes, oscillographs, counters; and bridges
are necessary.

(i) General flowmeter calibration: A specially designed

area is needed for flowmeter calibration, testing, clea i v,

and repair. The reguired equipment includes two intericr-mounted
tanks of 3,000 gallon capacity each, and three pairs of

smaller tenks, all equipped with pressure regulating devices,
piping systems, and racks with recording, counting and
indicating devices.

(3) Ultrasonic flow calibration: An area is required to test
and calibrate gas flow meters, sonic nozzles, pitot tubes,
flowrators, and wet-test meters.

(k) Load cell calibration bay: This area will house the
equipment needed for the precision calibration of heavy
single and multiple load cell configurations. The equip-
ment reguired includes one 1,500-pound load cell calibrator,
one 200,000-pound load cell calibrator, and an assortment of
calibration masses (dead weights) and special related equip-
ment. Operational, control, and recording equipment for
calibration purposes will be provided in an adjoining room.

JUSTIFICATION:

The instrument laboratory is required for the design, development
calibration, repair, modification, and evaluation of highly complex,
accurate measuring devices used in the static test firing and cold flow
testing of present and future space boosters and their components. The
static firing tests of the clustered Saturn booster require a minimum
of 900 charnels of information. Xach channel requires instrumentation
pickups &t the functioning station on the booster. Much of the instru-
mentation is highly specialized and cannot be obtained commercially.
Items must be modified and calibrated to meet the rigid standards of
the testing procedures. In addition, the use of liquid hydrogen has
introduced problems in measurement that cannot adequately be met with
existing fecilities.

The burden of providing highly specialized test instrumentation is
currently being accomplished by personnel working in three different
buildings totaling approximétely 11,000 square feet. The proposed new
laboratory will bring these scattered interdependent operations together;
it will also provide the necessary additional space and instrumertation
for support of the Advanced Saturn program and for support of the ad-
ditional test facilities being requested for the Marshall Center for that

program,
CF 10-K3



COST ESTIMATE:

A' I.LAI\H) jlcQUISITIONIOC.Qo.".'......0....‘....'.l‘.......' - =
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS:.:eeeevesses $25,000
Site Vork-......o..-...-......-..-...... $h,000

Utility connectionSecsesscecscosccccsces 21,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS:¢eeccceocccocns 475,000

Building...(1%,100 square feet at
$3397O per square feet)..............o hTS,OOO

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMSeesosss 1,240,000
Labor&tory eq_uipmento..o.ooo....o..ooooo 5)4-0,000
Laboratory instrumentetion.seececescee.s 150,000
Standards for temperatures :
Pressures, and MASSEeSesesesevsosccnces 170,000
Load cell calibration equipmenteeecse.... 200,000
Flow meter calibration systeme...eeseees 180,000
E. DESIGN AND ENGINEERING SERVICES:.scesccescoccscscccocas 260,000

Total estimated costessscs. $2,(;)OO!OOO
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

SUPPORT FACILITIES IN WEST AREA

DESCRIPTION:

This project provides for the expansion of support facilities
required for static testing the Advanced Saturn vehicle in the West
Area. The scope of work includes:

(a.) High pressure water system: The high pressure water
system will be increased from its capability of
70,000 gallons per minute to 220,000 gallons per
minute. Modifications will include an increased
reservoir capacity and a new pumping station with
necessary pumps, drives, pipe lines, valving, and
& control system.

(b) Fuel system: The fuel system capacity will be
increased from 50,000 gallons to 250,000 gallons.
Ttems required are storage tanks, pumps, valves,
filters, a firefighting system, and a transfer
system to and from the test stand.

(e¢) Iiquid oxygen system: The liquid oxygen system cepacity
will be increased from 75,000 gallons to 375,000 gallons.
Jtems required are storage tanks, pumps, valves, un-
loeding facilities, filters, and transfer piping to test
stend.

(d) Helium system: A completely new helium pressurizing
gas system will be installed. Items required will
include railroad receiving facilities; a compressor
ststion complete with compressors, valves, filters,
end. controls; high pressure storage tanks; and
trensfer piping to test stand.

(e) Iiquid nitrogen system: A liquid nitrogen system
will be installed. Items required include vacuum
jacketed storage tanks, transfer pumps, valves,
filters and transfer piping to the test stand.

The location of the proposed facilities is shown in the drawing on the next
page. This is followed by a drawing of the proposed new high pressure
water purping station.

CF 10-L1
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SUPPORT FACILITIES IN WEST AREA
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JUSTIFICATION:

The decision to modify the Saturn static test stand currently under
construction to provide capability for static testing the Advanced
Saturn requires significant modifications in the capacities of the support
systems for that stand. For example, the high pressure water required for
the thrust of the 7.5 million pound booster is 220,000 gallons per minute,
in lieu of the previocusly designed T0,000 gallons per minute.

The booster size of the Advanced Saturn requires the storage and
transfer of large quantities of fuel. The fill rates of fuel for static
testing have been established as the same fill rates required at launch
time. To weet this requirement the entire quantity of fuel needed Ffor
static testing must be stored in the test area, requiring a storage
capacity of 250,000 gallions. In addition, the pumping capacity and trans-
fer system must be capable of handling a flow of 2,000 gallons per minute.
The original design of flow was for T50 gallons per minute.

The booster size of the Advanced Saturn requires the storage and
transfer of large quantities of liquid oxygen; here agein, the fill
rates for static testing are the same as for launch. To meet this
requirement for liguid oxygen at the test site, the storage of
spproximately 375,000 galions will be required. In addition, the pumping
capacity and transfer system must be able to handle flows of 10,000
gallons per mimmte. The original design was for 2,000 gallons per minute.
The testing cf the Advanced Saturn will also require a helium system for
pressurizaticn of the fuel and liquid oxygen systems. The helium storage
bottles will be cooled by the use of liquid nitrogen.

COST ESTIMATE:

A, TAND ACQUISITION::c-0ano coonsoo secsoscesasoscsoscanosse -——
B, SITE LEVELOPMENT AND UTILITY INSTALILATIONS:cece0ssosscas $510,000
High pressure water 1inesS.....ooosssos00s0  $410,000
Railrosd extensions..ccecoseocsesccssnonss 40,000
Unlceding facilities.coeocoocsaass cesassns 60,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS.:ocoeeccecscecss 3,025,000

Pumping station building..(12,500
square feet at $28 80 per square

S P feeeoncienceoenenosenernssees 360,000
Water reservoirccc.cococeecs ceoeos cosocsns 265,000
Fuel storage tanks. cecccescsecsssncon 350,000
Liquid oxygen storage tanks ..... ceees 800,000

Helium compressor building. (5,000
square feet at $20 00 per square
£OOL) coovacons ceceascccscanans cescaceass 100,000

CF 10-L4



Installation of low pressure gaseous

helium storage vessels.....cseeseesseess  $150,000
High pressure helium storage vessels...... 900,000
Liguid nitrogen storage tanks...ccoceevens 100,000

D. EQUIPMINT, INSTRUMENTATION, AND SUPPORT SYSTEMS........ $3,56%,000

High pressure water pumps, equipment,
manifolds, and controls..cocececoessssss 2,100,000

Fuel pumps and controlB...ceesecscocscnees 75,000
Fuel trensfer system....c.vceeceveceacnsns 175,000
Fuel fire fighting equipment....covccvenss 50,000

Liquid oxygen pumps and controls...cceecss 200,000
Liquid oxygen transfer systems...cc.eceees 250,000
Ligquid oxygen fire fighting equipment..... 100,000
Heliunm compressor equipment and controls.. 215,000
Helium transfer system....c.ceveeeeecncacs 300,000
Liguid nitrogen transfer system........... 100,000

E. DESIGN AND ENGINEERING SERVICES..:cececsscossocscocnssss :ZO(;)ZOOO
Total estimated costeeeevecsccosss QZEBOQ!OOO

CF 10-15



MARSHALI SPACE FLIGHT CENTER
FISCAL YEAR 1963 ESTIMATES

UTILITY INSTALLATIONS

DESCRIPTION ¢

Extencions to primary utility systems and road networks are required
as follows:

Water: The installation of an additional filter 1is
required at the potable water treatment plant. New po-
table and industrial water mains are also required to
service new facilities. A new water storage reservoir
at the site of the new components test facility is in-
cluded. in the project.

tewer: Extension of the sanitary and industrial
sewer lines to areas of new construction, and miscella-
neous mcdifications to existing treatment facilities
will te funded under this project.

Ilectric: The construction of an additional 10,000
KVA vrit substation and the expansion of various other
substations and distribution systems are included.

Eoads: The project will permit an extension of the
road network to support the new facilities included in
the 1965 program. The extension will consist of about
1,900 linear feet of gravel and 3,000 linear feet of
paved road for general traffic. In addition, about 7.5
miles of existing road will be modified to accommodate
the Acvanced Saturn configurations. The modifications
will consist of widening pavement, strengthening and
lengthening culverts, bridge improvements, clearance im-
provenents, and dock area enlargement.

A drawing of the work covered by this project is shown on the following
bage.

JUSTIFICATION:

The utility improvements described in this project are required to
support the new Marshall Center facilities proposed for construction in
the fiscal year 1963 budget submission. The project covers improvements
or expansions to the utility systems of the Center which cannot specifi-

CF 1l0-Ml
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cally be icertified with any single facility. DNormal utility connections
and access roads are included under the applicable projects they serve.

Turing peak hot wenther perilods, the desireble rater [iltration
rate is erceeded. ‘tne locations and demands of the new facilities re-
quire increased main sizes and extensions to provide the required quan-
tities and pressures.

New sewer mains and an extension of existing mains will be required
to serve new bulldings and test facilities. The additional load will
require sone modification to the treatment plant to meet legal standards.

The expanded area of operations and the increased demand will soon
cause the primary and secondary electrical distributions systems tc be-
come overloaded. A large expansion in substation transformer capakility
and an extension of the electrical network will have to be providec to
meet the increase in electrical power demand.

The existing road network has been used for transporting the first
stage of the Saturn C-1 vehicle. This vehicle is 80 feet long and 22
feet wide, and weighs approximately 45 tons empty. Initial develoyment
work and the static testing of the first stage of the Advanced Saturn
vehicle will also be accomplished at the Marshall Center. This vehicle
stage will be fabricated at the shop area and transported over the same
roads to *“ae testing area. In addition, the first five flight test
vehicles of the Advanced Saturn, which will be fabricated at the Michoud
Plant, will be water borne to the Marshall Center, then transported from
the dock area to the test area over these roads. The first stage of the
Advanced Saturn vehicle, 140 feet long and 33 feet wide, will weigh
approximately 100 tons empty. The existing road network must be
strengthened, widened, and improved to permit the transport of these
stages.

COST ESTIVATE:

A. TLAND ACQUISTTION« «ceocessccsecasssosossoeasssonosecsansos -
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONSecsccececroccss $2,227,000

Water £iltration plant..ecseseseccessscscssss  $50,000
Water IeServVOiT.soscecsescsessescecnccoasensss 65, 000
Water MRiNSeecsecosvscsoscassesssccesvesoscss 85, 000
Sewer mains and treatment plant...cc.ce0ceeee 100, 000
Electrical substation and

distribution SYSteM.ecceseecosecosscssssses 360,000
Road improvements within

Marshall Centerecceccsccssessescssscacsosscs 550, 000
Road improvements within

Redstone Arsenalececsvoccoecsssscaseescsasss 240,000
Bridge improvementsS...ccceceecesscasscessesss 537,000
DOCK iMprovementSecesecessescoscscansssssscces 240,000

CF 10-M3



C. TFACILITY CONSTRUCTION AND MODIFICATIONS:eoeosossccascces -

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS:eesssees -

E. DESIGN AND ENCINEERING SERVICES:ccecoccccavcecconccncees _ $290,000
Total estimated cost.ceceese $2, 517,000
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MICHOUD PLANT
FISCAL YEAR 1963 ESTIMATES

MODIFICATIONS TO MICHOUD PLANT

DESCRIPTION:

Modifications and additions to the Michoud Plant are required to
adapt the plant for the fabrication and assembly of the S-I Saturn
booster snd to adapt a portion of the plant for the manufacture and
minor assenbly of components for the S-IC Saturn booster. A drawing of
the plant is shown on the following page. A detailed description of
project follows:

(a)

(v)

Additional parking facilities: A new parking area
accommodating approximately 500 cars will be con-
structed on the west side of the manufacturing
building. Additional shell surfacing and bumper
blocks will be added to the existing east parking
area.

Saturn dock and access road: A new dock and access
road will be required for transportation of the Saturn
booster. New pavement on the existing road, the re-
location of overhead obstructions, and reinforced pave-
ment over existing culverts will also be required. The
dock will be located on the Michoud Cansl.

Manufacturing building:

Rehabilitation of manufacturing building air conditioning
system: The heating and air conditioning system in the
manufacturing building will have to be placed in an
operational condition by modifying the fan houses. The
modifications are required to change the air condition-
ing system from an antiquated system producing high
humidity (which is deleterious to assembly work) to a
modern system producing lower humidities.

Preparation of fabrication and assembly areas for the

S~-1 Saturn booster manufacture: Production areas in

the manufacturing building for the S-I Saturn booster
will require numerous rooms, enclosures, and open

ereas. Areas will be provided for receiving and
shipping facilities; receiving and inspection
laboratories; receiving and inspection component

test facilities; smell and large tube cleaning equipment;

CF 11-A3
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painting booths; surface treatment equipment; welding
shops; electrical fabrication clean rooms; and spider
assembly, tail assembly, tank assembly, and final
assembly facilities.

Modifications for these areas include additional
lighting, primary and secondary power, hot and cold
water, drains, compressed air, shop foreman's offices,
toilet areas, exhaust and dust collection systems,
overhead crane systems, floor reinforcement in certain
areas, foundations, filtered air de-ionized water, and
gaseous nitrogen service facilities. A new door will
be instaelled for taking the boosters out the east side
of plant.

Modification of dry kiln shop: At the southeast corner
of the manufacturing building there is a 26,200 square
foot dry kiln shop originally constructed for PT-boat
construction operations. This area will be renovated
and modified for the housekeeping contractor maintenance
shops to support operations at the Michoud Plant.
Modifications will include a new roof, additional
lighting and power, partitions and general renovations.
Meintenance equipment will be provided by the house-
keeping contractor.

Modifications for S-IC manufacturing (machine) shops and
minor subassembly area: Modifications for this purpose
will include additional lighting, primary and secondary
power, floor sealing, shop foreman's office, fencing,
water piping, drains, natural gas and compressed air
piping, and exhaust and dust collector systems. In
addition, an explosion proof painting area will be
provided. This area will be enclosed by a one hour fire
wall and will incorporate such other safety precautions
as explosion proof lighting and filtered ventilation and
exhaust. A new door will be installed to permit complete
booster access.

Installation of data processing and computing area: This
area will be used jointly by the S-I and S-IC contractors.
It consists of an area of gpproximatley 12,500 square feet
centrally located to allow close coordination with both
the engineering and finance functions. The area will
require a raised floor and special temperature and
humidity control.

Modifications to hammer building: The existing building
has a floor area of 30,700 square feet and will be con-

C 11-A5



verted to shop and engineering space for occupancy by
the booster assembly contractors. The building has a
clear head room of approximately 21 feet. A second
floor will be added within the existing building to
dcuble the floor area and to provide additional space
for the contractors. Modifications will include
renovation of utilities, installation of air condition-
ing and partitions in the engineering space, general
repairs, and £illing pits in the floor slab.

(e) Modifications to foundry building: The foundry has a
floor area of 113,500 square feet with a 4O foot
vertical clearance in the hangar area. At the present
time, this building houses large melting furnaces,
drying ovens, and other foundry equipment instslled
during the Korean War. After the foundry equipment is
disposed of by surplus sales, it is planned to convert
the bulilding for checkout positions to permit the
ccmplete checkout of the Saturn S-I boosters. Work will
include filling existing pits, renovating utilities, and
installing instrumentation trenches and cable ducts.

(f) Preumatic checkout cell: An addition to the northwest
side of the foundry building is required for the
preumatic checkout of the Saturn booster and component
perts. The facility will have epproximately 23,000
square feet and will contain a high bay cell of
approximately 8,400 square feet. The remaining area
will be used for a test control room, analysis
leboratories, pressure bottle containers, and equip-
ment rooms.

JUSTIFICATION:

The Michoud Plant at New Orleans, Loulsiana, has been selected as
the manufacturing site for the Saturn S-I and S-IC boosters. Contractors
for both these boosters have been selected. In addition, a housekeeping
contractor has been selected to provide support services for the Michoud
Plant operetions.

Proviesions has been made for only those renovations necessary to
permit initisl occupancy of the plant by the contractors already se~-
lected. This project covers the additional work necessary to adapt the
plent for the fabrication and assembly of Saturn S-I boosters, and the
modificetions required for the manufacturing and minor subassembly of
components for the Saturn S-IC booster.
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Fiscal Year

COST ESTIMATE: 1%2

D.

E.

TAND ACQUISITION . s ceceansasss cesterassarsteranennes . -———
SITE DEVELOPMENT AND UTILITY
INSTALLATIONS . v evvevnens $145,000
Parking facilities...... cerenen ... $uo0,000
Rehabilitation of utilities......... 105,000
Saturn dock and access road......... S
FACILITY CONSTHUCTION AND MODIFICATIONS....i00c040 1,248,000
Rehabilitation of administration
building...... 161,000
Cleaning emd painting . $74,000 ———
Utilities activation..... 55,000 -
Miscellaneous repairs.... 32,000 -
Rehabilitation of engineering building 460,000
Painting....... Ceersainaeas 60,000 -
Utilities activation....... TO,000 _ -—-
Modification of air
conditioning system...... 118,000 -
Installation of asphalt
tile £loOIBesevesses . 36,000 N
Installation of acoustical ’
celling.....coovvvuncecns 25,000 - ———
General repalr and removal
of floor obstructions.... 81,000 _———
Partitions........ 70,000 : -——
Rehabilitation of manufacturing
building.. Cectdeeaeea veeees eees. 627,000
Rehabili1;u.tion of air .
conditioning system.... - $8).|J4,ooo
Removal of steel falsework
and relocetion of :
utilities..... teeernes. 226,000 ' ———
Preparation of fa.br:l-
caetion and- assenmbly
areas for S-I booster
manufacture........ . ——— 4,993,000
Activation of sprinkler
system and utility
1ines...sveerececnssess 113,000 ———
Interior repeirs and : o
geners . rehabilitation. 162,000 ——-
Modification of d.ry kiln
ShOPscvuseeavas --- 263,000
M:)d.ificaA i.ons for S-IC ‘
manufacturing shops and
minor subassembly area. -—— 650,000
Installatiion of data
processing aend comput- o
ing area........ -—- : 450,000
Removal of partitions and '
renovat:ion of assenbly -
BreB....c0cvasoanne veee 126 ,000 -
Modificatiomz to ha.mmer building -——
Modifications to foundry build_ing. oo .-
Pneumatic checkout cell addition to
foundry building..ecoesveccacscscess S m--
EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS... . -——-

DESIGN AND ENGTNEERING SERVICES. ... evecsocnonecnns 47,000
Totel estimated COBL..ss.veseseresss $L,410,000

$100,000

450,000

-

7,200,000

Fiscal. Year
1963

$550,000

9,650,000
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MICHOUD PLANT
FISCAL YEAR 1963 ESTIMATES
HIGH PRESSURE TEST FACILITY

DESCRIPTION:

A facility is required for testing the fuel tanks and high pressure
tubing of the Saturn S-IC booster which will be manufactured at the
Michoud Plant. The facility will be located approximately 1500 feet
south east of the menufacturing plant. The project includes a test cell,
a control building, and & compressor building. The revetted test cell
will contain high pressure pneumatic and water service piping, weter £i11
piping, transducers for pressure sensing, pressure indicating instruments,
and drainage facilities. The cell will be provided with sufficient heat
to prevent moisture condensation on components, and natural draft venti-
lation for pressure relief and nitrogen elimination. The control room
will contain the test control panel with all necessary shut-off wvalves,
regulating valves, indicating instrument, and recording instruments.
Supporting facilities include compressors, 1iquid nitrogen storage
facilities, gsseous nitrogen receivers, and all related piping, valwves
and supporting utilities. A sketch of the facility is shown on the
following pege. : :

JUSTIFICATICN:

The proposed faclility is required to perform high pressure hydrostatic
destruct teeting; hydrostatic proof testing; and pneumatic leak testing,
as required on gaseous nitrogen and helium tanks, and on high pressure
tubing. The facility will have the capability of generating hydrostatic
pressure up to 10,000 pounds per square inch and pneumatic pressure up to
4500 pounds per square inch. Due to the safety hazards involved with
these high pressures, the testing operations must be performed in a
revetted fscility isolated from other operations.

The high unit costs of the test cell and control building are due to
the need for heavy construction to protect against blast and to the
provisions 1equired for the intricate test instrumentation. The soil
conditions in the immediate vicinity of the Michoud Plant make it
necessary that the foundations for the test cell and control building be
supported on piling.

The description of facilities and cost figures for this project are
based on preliminary planning and may be revised upon completion of
master planning studies for the entire plant.
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MICHOUD PLANT

FISCAL YEAR 1963 ESTIMATES.

HIGH PRESSURE TEST FACILITY
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COST ESTIMATE:

A.

B.

SITE DEVELOPMENT AND UTILITY INSTALIATIONS...co0ccesse.

IAMA‘:‘QurslnoNtioill......l......._....l...........i..'

Roads and parking are@s........cceeeeseeeaees  $40,000
Utility connections..ccieececececececsaceesss T0,000
Site (1e‘mlopmnt‘.l0.I.l..ll..l.l......l..... 25’m

FACILITY CONSTRUCTION AND MODIFICATIONS..¢ececeeeecosans

Foundations for test cell..ecvieesescsesessss 61,000
Foundations for control building..cececececes 6,000
Reve'l;ﬂ:ed test cell..(1,500 square feet
t $56 per square foot).evevererseracsesees 84,000
Control building..(300 square feet at
$30 per square £OOt)eeeeeeeireeneeonocnonnn 9,000
Compz esgor buillding..(%00 square feet
525 per square £OOt)...ceeeiesecsseessss 10,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..¢ec....

Instrumentation and controls.....eiveveeecese, 275,000
CoOMPIESEOT e s oo sranss Y To I 0 o e
Liquid and gaseous nitrogen systems.......... 250,000

DESIGN £ND ENGINEERING SERVICES.:ceeeesocsecesccsccvanns

Total estimated costeicescecccsscocnnns

$135,000

170, 000

565,000

130,000
$1,000,000
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MICHOUD PLANT
FISCAL YEAR 1963 ESTIMATES

HYDROSTATIC TEST AND CLEANING FACILITY

DESCRIPTION:

This project involves the construction of a building 125 by 160 feet
with an overhead czlearance of 75 feet. The overall height of the building
will be approximately 90 feet. The project will include a hydrostatic
test and clearning cell, a mechanical equipment room; a control room,
and a materials laboratory. The test cell will be 50 feet square by
50 feet high with a floor located 15 feet below the main factory f..oor
area for the retention of test fluids in the event of a tank rupture.
Cell walls below the floor line will be reinforced concrete. De~ionized
water, detergent, and trichlorethylene storage tanks will be provided
to support. the test cell operations. All solutions will be filtered,
and rotating spray nozzles with vertical travel capabilities, will be
provided for cleaning. The used trichlorethylene will flow by gravity
to a storage tank to be distilled for re-use. A mechanical 100,000-
pound capacity weighing system (accuracy'i 0.03 percent) and an 11,000-
gallon batich tank and load cells will be provided for tank volume cali-
bration. Tank drying operations will require filtered hot air and a
dry nitrogen system. A chemical cleaning tank 40 feet in diameter
will be required for cleaning the gore head assemblies and baffles.

This process will require four 10,000-gallon tanks for recycling the
cleaning solutions. The major subassembly operations in the area will
require a 15-ton crane which will also serve the hydrostatic test and
cleaning area.

JUSTIFICATION:

The Michoud Plant at New Orleans, Louisiana has been chosen as the
manufacturing site for the Saturn S-IC booster. The facility requested
in this project is required in the manufacturing operations for the S-IC
booster. Fuactions to be performed in the facility include major sub-
assemoly of fuel tanks, aft tank head section, center tank shell baffle
assembly, and forward tank head section; the hydrostatic test calibration
and cleaning of the liquid oxygen and fuel tanks. The present manmifacturing
area of the Michoud Plantis not ofsufficient height to perform these functions.

COST ESTIMATE:

AO LANDACQ,IHSITION..-.-::.----..-oo--...--.-.o....oa..-.-ua- - -
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B,

D.

SITE IE:V.EIDOPMNT AND WIIJITY INSTM‘IIATIONS..‘......‘.....

Site prepa.ration.....................'..... $35,000
Utilj.t}’ connections...................‘.... » 55,0&
High and low pressure alr systems.ecocesss 35,000
Steem, water, and chilled water systems... 75,000

FACILITY CONSTRUCTION AND MODIFICATIONS... . eeecscessencs

Founilations.............................u lI-O0,000
Building (125 by 160 by 90 feet high;
20,000 square feet at $60.00 per
sqLua.refoot).....-..v.....................' 1,200,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..ccsece.

Cranecsicsveccescsssessosossscessnsssssncsescncee ' 75,000
Filtration Systemooooo;ooa..oooooooooooooo 350,000
Vess,e:lsl and Storage tanks8.ececesescccoscoss 85,000
Demireralization system..cececcsesscccscess 200,000
Test controls and instrumentation......... 100,000

mSIGNr Mm mGINmRmG vacES...l.........l...........l

Total estimated costeiceccscses

$200,000

1,600,000

810,000

—390,000

$3,000,000
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MICHOUD PIANT
FISCAL YEAR 1963 ESTIMATES

VERTICAL ASSEMBLY BUILDING

DESCRIPTION:

This building is required for the vertical assembly of the &-IC
stage of the Advanced Saturn Vehicle. The facility will be constructed
adjacent to the hydrostatic test and cleaning facility as indicated in
the drawing on the following page. It will consist of a building 125
by 160 feet with an overhead clearance of 180 feet. The overall height
of the building will be approximately 200 feet. Included in the project
are tool foundations, utility connection, service elevators, and the
necessary water, steam, and nitrogen piping. The building will he
equipped with a 150-ton crane.

JUSTIFICATION:

The Michoud Plant at New Orleans, Louisiana has been chosen as
the manufacturing site for the Saturn S-IC booster. The building
requested in this project is required to provide a facility with
sufficient height to perform the final assembly of the S-~IC booster.
The verftical assembly operations will include joining the thrust
structure, the engines, the liquid oxygen tank, the center section,
the fuel tank, and the forward section into a single assembly.

COST ESTIMATE:

A. IIAN])A‘:QIJISITION.........oaoo.ooooonaoo.o.o.o..too.o..o -
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS.ceccecvocsece $200,000

S:l.te prepar‘a‘bion.Ol‘..'I.........'........ $35,000

Utility connectionSeesccecsscsocscessscnes 55,000
Hizh and low pressure air systemsS.scssececse 15,000
Steam, water, and chilled water systems... 95,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS:eeessecscvssees 2,000,000

FOUNAALIiONS e esvrvsessccscosssorsvassssvsoseas 600,000
Buitding..(125 by 160 by 200 feet high;

20,000 square feet at $70.00 per

isqu.a]:'e foot)o-oooooo.ooooo.oouooooooo.ao l,)-l-O0,000

D. EQULPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.sseese. 410,000

C:L‘ianeo‘.............o.....-.-.-.-.......... 375)000
Test controls and instrumentationiesescees 35,000

E. DESIGN AND ENGINEERING SERVICESecsoceccscccccccacascass 390,000
Total estimated cost.... $3,000,000
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NATIONAI AERONAUTICS AND SPACE AIMINISTRATION
FISCAL YEAR 1963 ESTIMATES

CONSTRUCTION OF FACILITIES - 1963 PROGRAM

MISSISSIPPT TEST FACILITY

Locetion plan

Advanced Saturn stage test facilities........... $36,000,000
Nove stage test facilities..... e reraa e eneenens 43,000,000
Utility installations and support facilities.... 13,500,000
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MISSISSIPPI TEST FACTLITY
FISCAL YEAR 1963 ESTIMATES

ADVANCED SATURN STAGE TEST FACILITIES

DESCRIPTLON:

This project includes the test stands, data acquisition systems,
control systems, and other technical facilities required to perform
acceptances static tests of the first stage of the Advanced Saturn
vehicle. The first stage will develop 7,500,000 pounds of thrust,
utilizing five F-1 engines. This static test facility complex will
be one of several to be incorporated into the overall site.

Based on present development and production schedules, it will
be necessary to construct one static test position and start con-
struction on a second test position with fiscal year 1963 funds.
Funds for completion of the second position will be included in the
fiscal year 1964 program.

The fiscal year 1963 funding request is estimated to be approxi-
mately 40 percent of the total cost of the Advanced Saturn stage test
facilities. The cost estimates and the description of facilities in
this writeup are tentative pending the completion of additional
engineering studies.

The scope of work includes:

(a) Static test position: The test positions will be designed
to mount the booster firing vertically downward into a
water-film-cooled jet deflector. Provision will be made
at the test position for booster handling equipment, on-
stand propellant supply system piping, on-stand deflector
cooling and fire protection water piping, personnel and
freight elevators, on-stand instrumentation eand control
wiring, termination rooms, ducting, and special equipment.

(b) Instrumentation and control center: This facility will
gerve the first test position and the additional test
position to be completed in the fiscal year 1964, The
structure will be a blast-resistant design. It will
house the analog or "quick-look" data acquisiticon
equipment, the control rooms with associated contrcl
equipment, briefing rooms, maintenance shops, and building
equipment rooms.
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(c) Test support building: The test position and the control
center will require a support building constructed of metal
insulated panels and concrete floors on grade. Building
utility services, equipment, and other features will be
installed to provide protection from test-induced vibration
forces.

(d) Observation bunkers: Blast-protected observation posts will
be constructed sufficiently close-in to the stand to permit
direct viewing of tests from several points in addition to the
control center.,

(e) Eigh pressure water system: Water storage capacity for
12,000,000 gallons, approximately two miles of high

pressure water distribution system, and a 500,000 gallons
per minute pumping capacity will be provided.

(f) Propellant ready storage and handling facilities: This item
will include insulated liquid oxygen storage vessels having
sufficient total capacity to fill the booster tanks with
allowance for boil-off and emergencies, underground fuel
storage tanks, high volume pumping systems, and associated
piping and equipment. The equipment will be located
adjacent to the test stand to permit direct pumping into
the booster tanks from storage.

\

(g) High-pressure gas storage: High-pressure gases will be
stored in tanks located near the test stand. The storage
tanks will be filled from the area networks and will be
connected directly to the stand through underground lines.

(h) Instrumentation and control: Tranducers, sensors, recording
instrumentation, and analog and digital computers will be
required. Both types of computers will receive and record
data produced during the stage tests. Control systems will
include remote television surveillance equipment, and audible
and visual warning systems to provide continuous area control
of personnel, vehicles, and equipment at the test area.

A possible configuration of the first stage test facllity is shown in
the sketch on page CF 12-A6.

JUSTIFICATION:

The facilities requested in this project are required for acceptance
static testing of the first stage boosters of the Advanced Saturn vehicle
which will be manufactured at the Michoud Plant, New Orleans, Louisiana.
The static testing will determine the reliability of the booster for
acceptance and use in early unmanned flights and more particularly in
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later manned flights. Static test facilities for these large boosters
are required in time to meet production schedules. The on-stand time
per booster will average about six weeks. Planned flight schedules in
the Advarced Saturn program indicate the need for starting the con-
structiorn of these facilities at the earliest possible date.

COST ESTIMATE:

A. LANI’ACfQIJISITION.l."...'.....l..'.......l...‘........ hadhadiodl
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS..seeevee...  $1,100,000

GI'ELdj_ngI..l...'l.ll..'0...!"!........... $250,000/

Foundation excavationS.sceceescccscacreces EO0,000E
Waterway extension..cceeecvsccscsccceccnes 415,000
ROBASeceeeeecassscncasosccssscacsccnacanne 37,500
Hardstands..cceeesesvecscsccecssasssssssee 150,000
Electrical sub-stetioNceeccesseccscncsces 47,500

C. FACILITY CONSTRUCTION AND MODIFICATIONS:.¢eeessocecassas 15,440,000

1st test standesecccssccrasccessscceasses 5,980,000
15t test stand deflector.eeeseencceseeess 1,500,000
2nd test stand foundation.s.ecececeseecess 1,120,000
Control center (30,000 square feet at $53

per SqQUATe FOOL):esessecesccsessesassss 1,600,000
Test support building (6,000 square feet

at $20 per square fOOt).eecececassecenes 120,000
Observation bunkers; two each (64 square

feet at $156 per square £OOt)eeesseesss 20,000
Water storage tankS..sesecceceessesssssese 1,000,000
Propellant storage tankS.cevececesssveecses 2,000,000
Ges Storage tanks.-..........-........... 2)100,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.eeecs. 15,300,000

Recording instrumentation.eseccescecssecee. 3,000,000
Analog and digital systemSBe.sesccacsssssses 4,000,000
Vehicle adaption hardware.scssesssesscssss 2,400,000
High pressure water pumps and distribution
Systemecseescecnsscsanssensnsssosoncsenses 3,800,000
Fropellant transfer systemMeceecseessesass 1,600,000
High pressure gas transfer systemMesssse.. 1,000,000
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MISSISSIPPI TEST FACILITY

FISCAL YEAR 1963 ESTIMATES

ADVANCED SATURN STAGE TEST FACILITIES

FIRST STAGE TEST FACILITY

@mmo oo p

LEGEND
STATIC TEST POSITION
INSTRUMENTATION AND CONTROL CENTER
PROPELLANT READY STORAGE AND HANDLING
HIGH PRESSURE GAS BATTERIES
OBSERVATION BUNKERS
TEST SUPPORT BUILDING
FOUNDATION FOR SECOND TEST STAND



E. DESIGN AND ENGINEERING SERVICES..eeeseeeescessnsvnseeees  $3,660,0002/

Total estimated costieceeecess.. $36,000,000

l/ An additional $500,000 for foundation excavations has been allocated
from fiscal year 1962 funds.

g/ An additional $1,000,000 for design and engineering services has been
allocated from fiscal year 1962 funds.
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MISSISSIPPI TEST FACILITY
FISCAL YEAR 1963 ESTIMATES

NOVA STAGE TEST FACILITIES

DESCRIFTION:

This rroject provides for the major portion of the design and for
the initiation of site development, construction of test stand, instal-
lation of deate acquisition and control systems, and other technical
facilities required to perform ecceptance and research and development
static tests of the NOVA first and second stage vehicle.

The cost estimates and the description of facilities presented in
this project are tentative at this time and camnnot be finalized until
additional engineering studies are completed. It is estimated that the
cost of the i=zems included in the fiscal year 1963 request comprise
approximately 25 percent of the total cost of the facilities that
ultimately will be required.

The NOVA first and second stages will be tested in separate areas or
complexes; the fiscal year 1963 request for each test complex contains
the following:

(a2) Static test position: The test position will be
designed to mount the booster firing vertically
downward into a water-film cooled jet deflector.
Provision will be made at the test position for
booster handling equipment, on-stand propellant
supply system piping, on-stand deflector cooling
and fire protection water piping, personnel and
freight elevators, on-stand instrumentation and
control wiring, termination rooms, ducting, and
special equipment.

(b) Instrumentation and control center: This facility
will serve the test position provided by this
project, with growth potential to serve the
edditicnal test positions to be included in the
fiscal year 196k budget. The structure will be of
blast-resistant design. It will house the analog
or "quick-look" data acquisition equipment or
other instrumentation equipment requiring relatively
short transmission distance from the test stand,
the control rooms with associated control equipment,
briefing rooms, maintenance shops, and building
equipment rooms.
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(¢) Propellant facilities: This item will include
insulated liquid oxygen storage vessels having
sufficient total capacity to fill the bhooster
tanks with allowance for boil=-off and
emergencies, and underground fuel storage tanks.
The equipment will be located adjacent to the
test stand to permit direct pumping into the
booster tanks from storage.

(d) Observation bunkers: Heavily blast protected
test observation posts will be constructed
sufficiently close-in to the stand to permit
direct viewing of tests from several points in
addition to the control center.

Other support facilities such as high pressure water systems, test
buildings, high pressure gas systems, etc. will be requested in the fiscal
year 1964 budget to complete the test complexes. Possible first and
second stage test stand configurations are shown on the following two pages.

JUSTIFICATION:

The first stage of the NOVA vehicle will develop 12,000,000 pounds
of thrust, utilizing eight F-1 engines. Based on present schedules, it
will be necessary to construct two test positions, one for development
testing to be funded in the fiscal year 1963 and one for production
acceptance testing to be funded in the fiscal year 1964. The second stage
of the NOVA vehicle will develop 4,000,000 pounds of thrust, utilizing
four M-l engines. Based on present schedules, it will be necessary to
construct two static test positions, one for development testing to be
funded in the fiscal year 1963 and one for production acceptance testing
to be funded in the fiscal year 1964. One additional position capable of
handling either a first or second stage will be constructed as a back-up.

This project is required to provide the facilities for research and
development, and for acceptance testing of the first and second stages of
the NOVA venicle. The static testing of the contractor produced boosters
is essential to determine their relisbility for acceptance and use in
early un-mannad flights and in later manned flights. Static test facilities
for these large boosters must be constructed in time to meet production
schedules which have been keyed to flight schedules.

COST ESTIMATE:

A. LAND ACQUISITION...... eeeas tetessesconenses ———
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B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS...eccoeese.
Site preparation...cecececececass cesecess  $190,000
Excavazion...... creeetesccentanaans 200,000
Watervay extensionsS.eescceiacocscccscenss 112,500
New roads.cccoeecases 75,000
HardstiandS..eeeerteetrosscsesssssssscocsces 230,000
Widen and improve existing roads......... 337,500
Electric sub-stations..... Ceseseseesana .o 95,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS.:.ceecascsnsces
First stage test stand.e.eeeessccescecess T,340,000
First stege test stand deflector......... 1,840,000
Second stage test stand.........coceuen .. 4,908,000
Second stage test stand deflector........ 1,232,000
Control centers; two each..(30,000

square feet at $4T per square foot).... 2,800,000
Observation bunkers; four each..(64
square feet at $156 per square foot)... 40,000

D. EQUIPMENT, INSTRUMENTATION, AND SUFPPORT SYSTEMS.......

Recordiing instrumentation............ e
Anglog to digital system.......... ceesees
Control systems.e.cesereceeeenans

Propellant systems.....ccoeececcncoccecs.

E. DESIGN AND ENGINEERING SERVICES....c.ececeens

},300,000
},200,000
3,600,000
3)000)000

Total estimated costeecececcess

18,160,000

15,100,000

8,500,000%/
43,000,000

_JJAn additional $1,360,000 for design and engineering services has been

allocated from fiscel year 1962 funds.
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MISSISSIPPI TEST FACILITY
FISCAL YEAR 1963 ESTIMATES

UTILITY INSTALLATIONS AND SUPPORT FACILITIES

DESCRIPTION:

The Mississippi Test Facility is being developed to perform acceptance
static and component testing on the Advenced Saturn vehicle first stage,
end on the NOVA first and second stages. The cost estimates and the
description of facilities presented in this writeup are tentative and
cannot be finalized pending the completion of additional engineering studies.
The supporrt facilities described in this project are not related to any one
test program, but are common support items to all test complexes that are
being programmed for the Mississippi Test Facility. It is estimated that
the funds requested in this fiscal year 1963 project comprise approximately
30 percent of the total cost of enticipated support facilities. The scope
of work for this project includes:

(a) Office and administration building: Approximately
20,000 square feet of fully air-conditioned space
will be required at this time. The building will be
located outside of the explosive and hszard area of
the test stand complexes.

(b) TCate acquisition and reduction center: It is proposed
to construct a building with approximstely 100,000
square feet area for the installation of the recording
end computing equipment. The building will be air-
conditioned with humidity control. It will provide a
centralized data collection and computation facility
for all test operations.

(c¢) mTest area control center: This item covers the con-
struction of approximately 20,000 square feet of
building area for the installation of equipment. The
center will provide complete control of all safety,
service, and support items through communications,
video, and specigl systems. It will be the centralizec.
point of control for the test operations being con-
ducted concurrently at the separate test complexes.

(d) Maintenance and supply facilities: Four separate
structures will be required; a maintenance building of
epproximately 24,000 square feet to provide office,
shop, and warchouse space; two supply buildings of 4,000
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and 5,000 square feet each; and 7,000 square feet of
space for equipment shops.

(e) Roads, railrcads, utilities, and other support items:
These items include the potable water supply treatment
and distribution system, electrical distribution systems,
senitary and storm water collection and treatment
system, road networks; state highway relocation; parking
areas, railrcads and unloading platforms, guard houses,
natural gas pumping and distribution systems, and a
heating and air-conditioning plant.

(£f) Industrial water system: The installation of an
industrial water system will be required to support the
test complexes. The system will consist of reservoirs,
treatment facilities, high pressure pumping systems,
and distribution systems.

(g) Docks: This item will include special docks, hoists, and
controlled winches for unloading the space vehicle boosiers
from the transport barges.

(n) Waterways: This item will include the necessary dredging
and snagging required to make the Pearl River navigable and
the construction of new canals (and perhaps locks) from
the Pearl River to the first test complex.

A location plen of the major utility installations and support
facilities included in this project is presented at the beglaning
of the section on the Mississippi Test Facility. Sketches of the
major support facilities proposed for construction are shown on
the following two pages.

JUSTIFICATION:

The vehicle stages and boosters for the Advanced Saturn and Novae
vehicles will be manufactured and tested by various contractors. At the
Mississlppi. Test Facility where their products will be tested for
acceptance, the contractors will require engineering and administrative
office space, data collection and computation facilities, test preparastion
facilities, and test stand support shops. In addition each test complex
will require large industrial water supplies, high pressure gases and air,
and back-up or main propellant storsge faclilities. These facilities will
not be located at the stage test complexes due to the hazards and necessity
for blast and acoustic protective construction. The centralization of
these facilities will materially reduce overall construction costs and
will increase efficiency in the use of the facilities. The roads, utili-
ties, waterways, docks, maintenance snd supply facilities, etc., are ltems
normally required for the activation of any industriel type facility in a
virgin area.
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COST ESTIMATE:

A. IANDILCC&U‘ISITIONI.-.o-oo-oooo-oo.o.

B. SITE DEVELOPMENT AND UTILITY
L;SEA]:IIATIONSO-ooooootuoo.ooou-on

Roads ES miles)...... $540,000

Roads (14.4 miles)... -
River dredging....... 200,000
Vehicle parking...... ———
Railroaeds (18 miles). -—-
Unloading docks.eceee -

Potable water wells,

filters, settling

tanks, and distri-

bution...eevveesens -——
Electrical sub-

stations, switching

stations, switch

gear and distri-

bution.eeeeeenviens -
Netural gas distri-

tutioN.eceeesesesss 400,000
Senitary sewer

installation....... ——-
Canal or waterway

(5 miles).veevnenne _——
Lock foundations..... -

C. FACTIITY CONSTRUCTION AND
Mc)])II"ImﬂONS.‘.".'.I..l..‘l..l..

Office and adminis-
tration building
{35,500 square feet;
14,600 in 1962 and
20,900 in 1963 at
$24.00 per square

POOL) eseersanenaess 350,000

Data acquisition and

reduction center

(building only)

(100,000 square

feet at $26.00 per

square foot)....... ——
Test area control

center. .{20,000

square feet at

$50.00 per square

POOL) eeevsonenaness -

Fiscal Year Flscal Year

1962

1963

$1,140,000 $5,542,000

$1,440,000

60,000
1,350,000
150,000

1450, 000

992,000

100,000

500,000
500,000

536,800 5,918,000

500,000

2,600,000



Maintenance and
supply facilities
supply building..
(5,000 square feet
at $8.00 per square
foot).... hesesenense

Segregated supply
building. .(4,000
square feet at $8.00
per square foot)....

Equipment building
(7,000 square feet
at $16.50 per square
101017 TR

Maintenance building
(24,000 square feet
at $13.00 per square
FoOt)eereaneens ceees

Fire station..(2,000
square feet at
$15.00 per square
FOOt) evarrecenananns

DOCKevoeisnoeecceannecas

Industrial water pump
house. . (20,000
square feet at
$10.00 per square
FOOL)u vnsennaronnns

Electrical control
house. .(800 square
feet at $10.00 per
square Foot).eeeenes

Central neating plant
(11,200 square feet
at $14.00 per square
o121 AN

Sewage treatment plant
(5,000 square feet
at $12.00 per square
TOOt) eeeeeeens Ceenas

Water storage tanks...

30,000

156,800

Fiscal Year

1962

$40,000

32,000

116,000

312,000

400,000

200,000

8,000

60,000
650,000

Fiscal Year
1263
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EQUIPMENT, INSTRUMENTATION
AND SUPPORT SYSTEMS.ecsvecccsccss

Industrial water pump

house equipment..... -—--
Central heating and

cooling plant

equipment........... $643,200
Sewege treatment

plant equipment..... ———
Fire station equip-

MENL.eeeeeassaseanas 20,000

DESIGN AND ENGINEERING SERVICES....

Total estimated costeccoesocne

Fiscal Year
1962

$663,200

Fiscal Year

1963

$640,000

1,400,000

$13,500,000
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Page
No.

CF13-A2
CF13-A3

CF13-Bl

CF13-Cl
CF13-Dl

CF13-El

NATTONAL. AERONAUTICS AND SPACE AIMINISTRATION
FISCAL YEAR 1963 ESTIMATES

CONSTRUCTION OF FACILITIES - 1963 PROGRAM

NUCLEAR ROCKET DEVELOPMENT STATION

Lceation plan
Stage static test and maintenance facilities....

Stage demating, maintenance, and disassembly
facilities..I.'I....u..t.l. ..... 9 0% ¢ P8 49 S 00 2>

Radiation effects facility....ccevvevrcrnccncee .
Components test facilities.....c.cvvevenccescnnn

Support facilitiesS..s.cevenvenn cresetesesssann .

$20,205,000

8,660,000
7,125,000

1,885,000

2,125,000

$40,000,000
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NUCLEAR ROCKET DEVELOPMENT STATION
FISCAL YEAR 1963 ESTIMATES

STAGE STATIC TEST AND MAINTENANCE FACILITIES

DESCRIPTION:

Because of the radiation considerations associated with the
nuclear stage, all testing involving nuclear power must be performed
at & remote site. The Nuclear Rocket Development Station at Jackass
Flats, Nevada, has been selected as that site. Existing facilities
at the site are capable of testing and handling nuclear engines, but
not full stages. Therefore, there is the requirement for a facili-
ties complex capable of supporting and performing static testing of
the complete nuclear stage.

The design of the facility complex .is based on the dispersal
philosophy for reactor tests whereby separation of facilities is
utilized to achieve radiation and explosion safety and minimum shielding.
In the interest of maximum test stand utilization and test program
flexibility, it is planned to incorporate the mobile concept where the
stage will be initially erected on a test dolly and thereafter trars-
ported, fired, and serviced on the dolly. Special wide-gege tracksage
will be provided interconnecting all facilities to which the complete
stage must be taken during various phases of the test cycle.

Drawiags of the facilities that comprise the complete complex
are shown on the following four pages. A detailed description of the
major elemsnts of the project follows:

(a) Engine-veliicle test stand No. 3: One test position is required
initially with provision for the possible future addition
of two more positions. The test position will have the
capability to static test the complete nuclear stage in
the vertical, downward firing position, at full power
with altitude simulation. The facility will afford a
fixed firing position and will be augmented with movable
superstructures or gantries, and transporter - test
dollies.

Because of the nuclear enviromment and resultant
activation and contamination problems, the test position
he.s been planned to be as simple and austere as possible
consistent with test program requirements. The mobile
concept is planned, wherein the stage will be dolly
mounted and delivered to the firing position on speciel
wide-gage railroad trackage. This procedure will elimi-
nate the requirement for a fixed superstructure in the
high radiation field, minimizing test stand activation.
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The test position, accordingly, is a relatively simple
structure, largely underground, that incorporates
maximum ease of decontamination and test position
utilization. A shield cover will be provided for each
end of the exhaust deflector so that the radiocactivity
resulting from test operations may be safely contained
for maintenance and sexrvice work. Provisions will be
made for remote removal of the deflector when and as
reguired.

Remote disconnect capability will be provided in the
test stands to enable detachment of the vehicle from
the instrumentation, controls, process piping, and
exhaust duct. Remotely controlled equipment will move
the vehicle, in its movable stand, to a cool-down area
located several hundred feet away. After removal of
the vehicle from the test position, the exhaust duct
will then be enclosed by the remote positioned shield-
irg to permit early access to the stand by operating
personnel.

The exhaust system will be water cooled and will
incorporate a supersonic ejector which receives the
exhaust of the downward firing nuclear rocket and
then discharges the exhaust upward at a safe distance
from the test stand. The system will be underground
t0 the extent necessary for economical overall con-
struction, and will be adequately shielded both
during and after operation to afford adequate protection
for personnel and provide access to the test position
as soon as feasible after removal of the vehicle.

The exhaust system will be tailored for the NERVA
engine but modification for larger engines will be
possible without major revisions of foundations or
excavations.

The test position will consist of a pad area pro-
viding the firing position; a deflector; a control
and instrumentation termination room with connecting
tunnel; a valve pit for cryogenic and service piping;
remote disconnect couplings for all controls; instru-
nentation and piping to the stage; removal and holding
areas for the neutron shields; and TV and radiation
nonitoring stands.

Liquid hydrogen storage dewars will be provided,
probably vacuum-jacketed spheres. Vacuum-jacketed
liquid hydrogen transfer lines will be provided to
transfer liquid hydrogen from storage to the run
tank.
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(b)

Control center: A control center is required to serve
all test areas. The center will provide approximately
2,000 square feet of floor area and will contain
recording instrumentation, facility and test controls,
site radiation monitoring and meteorological data in-
strumentation, communications, test complex management,
enc a personnel retreat from adjacent nonshielded
facilities during firings.

The facility is planned to be a two-story shielded
structure, primarily of concrete construction with
earth cover to provide the required radiation shield-
Ing. The lower floor will be below grade with a cable
tunnel connection to the test positions. Entry will
be at grade on to the first floor on the side of the
building opposite the test positions with & shadow
shielded entry way.

Areas will be provided for such functions as test
coatrol (for the test positions and for the component
test facilities), instrumentation and recording,
ground support, telemetry, vibration analysis, auto-
matic checkout equipment, cable termination, building
equipment, minor repair, storage, briefing room and
supervisory offices. A false floor will be provided
for electronics equipment, and humidity and tempera-
ture control as required. Evaporative cooling will be
provided in critical areas for personnel comfort.

The instrumentation and controls to be installed in
this facility are described below.

Irstrumentation systems: A basic land-line-type in-
strumentation system will be provided to supply the
necessary data for determining the nuclear stage
ervironmental and functional characteristics during
ceptive firings. The system will also provide data
for other component checkout and testing operations
that are assigned to the complex. The instrumenta-
tion system will connect the firing positions and
any other test or checkout facility requiring
extensive instrumentation recording with the control
center and will consist of recording devices, cable
transmission, patching or switching, signal condition-
ing, monitoring, and other related functions such as
calibration and maintenance. Provision will be made
for other instrumentation-related functions that are
known to be necessary, but can only be defined in
detail by the user of the facility such as flight-
type telemetry ground stations, automatic stage
checkout equipment, and assembly checkout egquipment.
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The instrumentation will be provided that is
necessary for the initial test stand installation.
Provisions will be included, however, for permitting
growth potential to additional test stands. The primary
consideration here will be that the patching will be
arranged in such a way that when additional test stands
are added, a ninimum amount of instrumentation would
need to be added while retaining the capability to
switch from one test position to the other in a
minimum time.

(d) Control systems: The control systems required for
these facilities will include consoles, equipment
racks, transmission and distribution cables, conduits,
cable trays, ducts, relays, instruments, recorders,
readouts, actuators, and other hardware. The systems
will permit the complete remote control of all facility
and service equipment on the test stand which is required
to be operated during normal prerun and postrun pro-
cedures. Included are propellant handling systems;
gantry or crane operations; vehicle or engine mating or
demating system; movable shielding systems; gas purge
systems; gas pressurization systems; and water deluge,
cocldown, or deflector cooling systems. Remote con-
trol of the test complex is also necessary to provide
positive personnel and equipment safety through the
use of oral, aural, and visual warning systems;
traffic barricades and signals; operational and ad-
ninigtrative intercommunication systems; and area and
equipment surveillance by means of periscopes and
closed-circuit television systems.

Other control systems are needed for the ready

acceptance of the test item, vehicle, or stage, and
its associated ground support equipment, into the test
stand and cortrol center. A flexible, integrated,
control system is required to permit the safe and
efficient performance of the desired test program.
The overall system will include the monitoring of
tests by means of event recorders; automatic mal-
function detection; alarm and correction devices;
and photographic instrumentation coverage.

(e) Cryogenics and high-pressure gas systems: Cryogenic
and high-pressure gas storage and transfer systems
will be required at the test position and at the
component test area.

CF 13-410



(£)

Stege assembly and maintenance building: This building
will provide capability for inspection, assembly,
erection, modification, and maintenance operations for
miclear stages, including the ability to install
radicactive engines. The building will connect into
the site trackage system, utilizing the stage trans-
port dollies for assembly of the stages. Provisions
will be made for two assembly bays with overhead

erane capacity capable of handling the stage in the
vertical position. One bay will be used for the
assembly of a nonradioactive stage. The other bay
Wwill provide adeguate radiation control, protection,
and decontamination suitable for maintenance of
complete stages.

Although the stage assembly and maintenance
building will be designed with both bays, the initial
construction will include only the "warm" bay equipped
to do maintenance on radioactive stages since this
bay can obviously also do all of the nonradioactive
work required. It is anticipated, however, that the
stage testing program will increase to the point where
a bay which can be used solely for the assembly of non-
radioactive stages will be needed to meet future pro-
gram requirements. This second bay may be requested
in a fubture budget. The interior of the "warm" bay
will be suitably painted for ease of decontamination;
hot drains will be provided and radiation health physics
control equipment will be included and located adjacent
to the "warm" area. The total bay area will be
approximately 7,000 square feet. Handling of the
stage in the bay will be accomplished by a 25-ton
bridge crane. Stage erection is planned to be
accomplished using the mcbile service crane (gantry)
in conjunction with one of the high bay cranes by position-
ing the gantry adjacent to the building.

The center portibn of the building will provide
approximately 15,000 square feet of floor area and
will include machine, welding and paint shops, subsystenm
preparation area, parts inspection, stock rooms, re-
ceiving and hclding areas, perscnnel decontamination
facilities, x-ray facilities, conference rooms, offices,
and building equipment. Construction will include
steel framing, concrete floors, concrete block lower
walls and corrugated asbestos upper walls. In the
interest of operational efficiency the facility will be
centrally located in the complex and during firings may
be subjected to radiation levels above laboratory
tolerance. For brief periods personnel in the build-
ing will be evacuated to the nearby control center.
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JUSTIFICAT[ON:

The nuclear rocket program is based on flight testing the Rift
vehicle in the 1966 to 1967 period. To realize this goal, vehicle
test and maintenance facilities will be required by early 1964. The
high radioactive envirorment associated with the operation of nuclear
reactors precludes the use of existing vehicle static test facilities
at other lccations. The engine test facilities, which will also be a
pexrt of Nuclear Rocket Development Station will be in constent use for
testing nuclear rocket engines and will not be available for vehicle
testing or engine mating tests. Vehicle test stands are, therefore,
required to permit flight stage development. Construction of the first
of these shands is required to be started in the fiscal year 1963 to
meet the 1966-1967 flight test schedule.

The Hest stand requested in this project must also be availsable,
and usable, as a backup stand for engine development testing. Although
only two engine test stands are required for this program, a facility
mishap or unforeseen difficulties in the engine development programn
would require the use of the proposed stand in the engine development

program.

One of the principal objectives in static testing a nuclear stage
is to determine the most efficient and reliable method for handling
and launcling the vehicle at the launch facilities. The equipment
described atove is necessary to meet this objective, and will also be
used during a training period for the crew responsible for the launch
operations.

Existing facilities or those planned for other programs at the
Station erre not capable of handling items of the size of the Rift
stage. Since the stages will be recycled through the test program,
there muss: be & facility capable of performing the warm maintenance
function on a complete stage. There must also be a capability for
assembly and checkout of the stage at the Station. The stage assembly
and msinteznance building will provide these capabilities.

Many years of experience in testing other types of rocket vehicles
have proven the worth of complete systems checkouts prior to a hot test.
It is certain that this test philosophy will be even more worthwhile
in the case of the nuclear vehicle because of the high costs of each
hot test and the comparatively low rate of testing. Every effort must
be made to eliminate subsystem and component malfunction during a test.
No other fscility is available which can achieve this objective.
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COST EST.IMATE:

A.

Bl

C.

D.

E.

LAND ACQUISITION...c.... carens cerenn oo

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

Site preparation....c..ccecovsscess vee
Paving....ecveve.. cecrsossvovoecaenes
Railroad trackage..... ctcecessosacaa
Remotely controlled double trackage
turntable........ treateneansns 0o
Remote control switcheS...ioiveeeos .
Water line extensionS...c.cceeseearos
Pcwer line extensions and
substations..... eesoancssns ccosos

FACILITY CONSTRUCTION AND MODIFICATIONS..

Test stand and blast pit....... coees.
Dellector.cceeceeeens . .es
Control center . (22 400 sqpare
feet at $50 per square foot)..
Stage assembly and maintenance
building .. (22,000 square feet
at $53 per square foot)....eeeses

$120, 000
90,000
50,000
635,000

50,000
750,000
650,000

654,000
450,000

1,120,000

1,156,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..

Stage CarsS.cceecieracrovoncnnss cconre
GANErYeocncoesuocasessssosnscnsanone
Shop equipment....vooocevceavcesoenss
Special jigs and fixbureS.cccs.. coee
Cryogenic gas storage..eoceeeeecenss

Cryogenic gas piping system......o«.

Crycgenic valves, consoles, and
remotely controlled connections..

High-pressure gas storage and piping

Sefety systems...... cooeoreseesnenne
Frogrammers.cveeeoccaconcnas veceoans
Cabling multiplex1ng semnessns vensans
Recorders, alarms, and consoleS.....
eadout equipment..eoeeve.. ciereanen
ommunications systems...occeoveenen
Facllity instrumentation............
Facility controls....... cseoveeraans
DESTGN AND ENGINEERING SERVICES........

280,000
1,200,000
1,500,000

350,000

800,000

600, 000

500,000
350,000
600,000
1,000,000
900,000
370,000
2,400,000

Total estimated cost......

$2, 345,000

3,380,000

11,980,000

2,500,000

§202?05 000

B —

CF 13-Al13



NUCLEAR ROCKET DEVELOPMENT STATION
FISCAL YEAR 1963 ESTIMATES

STAGE DEMATING, MAINTENANCE, AND DISASSEMBLY FACILITIES

DESCRIPTION:

Facilities are required that will permit (a) the mating and demating
of radicactive engines with the vehicles; (t) maintenance and disassembly
of radioactive engines and engine components; (c) cool-down of stage and
moveable test equipment after a hot engine has been demated; and (a) minor
hot maintenance which must be done by remote means but which would not
necessitelie demating and removal of the engine to the engine maintenance
and disassembly building.

The mating and demating area will be equipped to disconnect remotely
(or recomect) a radicactive nuclear engine from the nuclear vehicle.
The cool-down area will be an area served by the trackage system, with
minimal saelter, which will serve as a holding position for radioactive
decay of the complete stage and transport dolly. Provisions will be
included for radiation monitoring, personnel control, and nuclear safety.

The demating facility will be a low-height, U-shaped, shielded build-
ing, with shielded viewing windows equipped for remote manipulation.
Capability will also be provided for hardware and facility decontamination
and contamination control. The functions to be provided here are engine
and stage mating and demating, engine transfer to and from its trens-
porter, and minor "hot" maintenance which can be performed on location.

A lerge, thick-walled concrete disassembly bay will be added to the
engine meintenance and disassembly building to permit the maintenance
and disassembly of radioactive rocket engines used in the vehicle program.
Upon campletion of a test, the nuclear rocket engine will be separated
from the vehicle and brought in to the additional bay of the building
and positioned in a special disassembly jig. These operations will be
performed by remotely operated equipment because the highly radiocactive
engines will preclude any contact maintenance or disassembly work.

Both "hot" bays will be used as required for vehicle engines. In order
to improve the efficiency of operations and permit vehicle engine dis-
assembly in the total facility it will be necessary to add shielding
windows and remote handling equipment to the "hot" bay being built
with current funds.

Most of the major maintenance work will be performed in the new
large bay, which will be equipped with manipulators and remotely con-
trolled turntables. The walls and roof of the large bay will be con-
structed of reinforced concrete varying in thickness from five feet to
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two feet. The maintenance and disassembly operations will be viewed
through oil filled leaded glass windows designed to protect operating
personnel from excessive radiation. .

In addition to the large disassembly bay, & limited mumber of "hot"
and "warm" cells will be provided for the disassembly and close inspection
of radioactive components. These cells will be relatively small in size,
constructed of thick concrete walls with lead glass windows to provide
shielding, and equipped with remote manipulators.

A limited number of laboratories and offices will also be provided
to complete a facility capable of efficiently performing all of the tgsks
associated with the maintenance, disassembly, and inspection of radio-
active hardware associated with a nuclear rocket program.

Provision will be made for safe storage or disposal of radioactive
wvaste materials. Necessary additions to the railroad system are in-
cluded in the project.

Sketches of the proposed additions to the engine maintenance and
disassembly building and the proposed new stage demating facility are
shown on the following four pages.

JUSTIFICATION:

There are no existing facilities at the Station capable of remotely
disconnecting a "hot" nuclear engine from a stage of the physical size
of the nuclear stage. Since the stages are to be recycled, provisions
must be made for holding the stage in a monitored area for.-coolsdown
and decoatamination to allow contact maintenance to be performed within
a reasonable period of time after the "hot" nuclear engine has been
demated from the stage. The new stage demating facility will allow this
function to be carried out.

The "rot" engines when demated from the vehicles will be maintained
or disasecenbled as required in the engine maintenance and disassembly
building; edditions to this building are required to prevent delays in
the program.

The total engine maintenance and disassembly facility to accommodate
the NERVA and RIFT programs aiming at a flight date in the 1966-67 time
period requires the addition of the items included in this project.

They are the minimum requirements to accommodate the program on schedule.
The second large disassembly bay is required to handle the engines that
will be utilized in the Rift vehicle development program. These engines
will be accommodated in the engine maintenance and disassembly building.
Severe uraflic problems will be created in this building if the ad-
ditional bay is not available when the Rift vehicle testing program
begins. The disassembly bay must be started in fiscal year 1963 so
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NUCLEAR ROCKET DEVELOPMENT STATION
FISCAL YEAR 1963 ESTIMATES

STAGE DEMATING, MAINTENANCE, AND DISASSEMBLY FACILITIES
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NUCLEAR ROCKET DEVELOPMENT STATION
FISCAL YEAR 1963 ESTIMATES
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that the massive concrete structure can be completed in time to be used
in the progranm.

Funds are requested for a minimum of equipment in the new

"hot" bay

to accomnodate only the early phases of the vehicle program. Provisions
will be made in the design for the addition of more shielding windows,

manipulators, and other equipment if required at a later date.

COST ESTIMATE:

A.

B.

C.

D.

E.

LAND ACQUISITION.o-o-nloo.oo.ou-‘-o.u.o.'n.l-.o.oto.oo~l-

SITE DEVELOFMENT AND UTILITY INSTALLATIONS...eececeoscnss

Site preparatioN...eceeecoocess eeteretaacas $40,000
T 5 o< seecisesecriecanns 20,000
Water line extension distribution......... 35,000
Power line and substations..s.eseceeecass. 140,000
Railroad trackage and switching...eeeeee.s 40,000
Railroad turntable....... ceesenes cesesenes 190,000

FACILITY CONSTRUCTION AND MODIFICATIONS....oceocesccccscs

Hot maintenance bay addition; shielded --

(26,000 square feet at $90 per

SqUare £0Ot)everesernann Ceeeen 2,340,000
Hot cell addltlon, shlelded (8 300

square feet at $100 per square

1i(o101 79 H Ceesereniraeans 830,000
Office addltlon (h 800 square feet ,
. at $25 per square foot).eoveva.n ceen 120,000
Stage demating facility (8 lOO sqpare
feet at $150 per square foot)...... eeees 1,210,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.¢.eee.e..

Overhead manipulator.s.eseececeocaccsennns Loo,000
Special tools, jigs, and fixtureS......... 650,000
Special radiation shielding....ececeveess . 500,000
Operation and maintenance equipment

and machine to0ls..cosvesess cccesecsnane 300,000
Hot; cell furnishings......... cseraseienses 250,000
Remote controls..cvecereorosesocnsssoccnas 300,000
Remote control manipulators..... Ceetiatane 280,000
Radiation instrumentation and

monitoring equipment......c.c.e0c ceenan 300,000
High pressure gas storage system.......... 10,000
Camunication systemsS...ceeeeesscsncaeecens 45,000

DESIGN AND ENGINEERING SERVICES...ccteececescsccscnsaccse

Total estimated COSbe.eetceartsrcacennoecen

-

$465,000

4,500,000

3,035,000

6602099
§8!660éggg
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NUCLEAR ROCKET DEVELOFPMENT STATION
FISCAL YEAR 1963 ESTIMATES

RADIATION EFFECTS FACILITY

DESCRIPT::ON:

A fecility is required to evaluate the performance and to corduct
development of the various nuclear rocket component systems operating
in a radiation enviromment similar to that encountered in full power
reactor operation. The facility will accommodate a full-scale flight-
type nuclear rocket system excluding the reactor. A separately con-
trolled, unshielded, test reactor using a separate flow system will
be operated at low power for a long enough time to duplicate the total
cumulative radiation effect on the engine components and assembled
‘component systems that would result from operation at maximum design
power level. Drawings of the facility are shown on the following three
pages.

The radiation effects facility will consist of the following major
components:

(2) Buildings: A test stand constructed on a concrete
foundation comnected with the existing engine test
stand No. 1 control point by a new access and cable
tunnel. The test stand structure is required to
support the test engine and control assembly and to
provide connection terminals for remote control and
instrumentation cabling. The building must also
support the remote controlled reactor transport car
and all reactor piping and cabling interface couplers.
A tunnel between the facility and the control point
is required for the protection of instrumentation
and control cabling, personnel access, and general
utility services. The existing control point will
be enlarged to accommodate additional control
consoles and data acquisition equipment.

(b) Utility connections: Electric power is required for
lighting, operating small shop tools, for miscellansous
services, and for instrumentation and control operations
during engine tests. Further studies may indicate the
need of an emergency auxiliary power supply. Water
service is required for emergency cooling of the reactor
and for cleaning, decontamination wash-down, and personnel
uses between engine operating periods. After reactor
operation and irradiation of the nuclear engine components,
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wash-down with water hoses will be necessary to
remove radioactive dust and debris prior to pre-
paration for the next test operation. The radio-
active wash water must be conducted to a suitable
retention basin away from the facility by special
drains and sewer system.

(c) 8ite improvement, roads, and railroads: Access
roads, parking areas, and rallroad extensions will
be constructed to provide access for personnel,
material, and equipment to the site. The facllity
will be served by a remote controlled locomotive
that will remove the reactor car from the facility
after a run to either an existing cool-down siding
or to the maintenance and disassembly building
currently under construction.

(d) Instrumentation and controls: As the facility will
be remotely operated from the control point, all
control and indication circuits, as well as data
transmission channels, must be run from the test
stand location to the control point. Protected
and shielded cabling will be used as required
depending on the electrical characteristics of
each circuit. Bxperience has shown that a mini-
mum of 1,000 circuits will be necessary on the
test equipment and test reactor operation, and
100 circuits for communication, paging alarms,
and purge systems.

(e) Coolant fluid system: The reactor, operating at
low power, will be cooled by high-pressure gaseous
nitrogen which must be stored and delivered in
adequate quantities to insure safe reactor operatior
for the time required.

(f) Cryogenic storage and piping: Liquid hydrogen will
be supplied to the irradiated turbo-pump assembly at
the pump capacity rate. This requires a new liquid
hydrogen dewar and/or run tank, vacuum jacket piping,
valves and controls. Alsc required are a liquid
nitrogen system for pre-cooling and a liquid oxygen
system for the hot gas generstor.

(g) Hot gas generator: Hot gas under pressure is required
to power the liquid hydrogen turbopump at its maximum
output. This gas, tc be supplied in the flight vehicle
by either a separate unit or a reactor bleed system,
will be supplied in the radiation effects facility by a
separate burner system.
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JUSTIFICATION:

Because of the cost of each test of a full-scale flight-type
nuclear engine, every effort must be made to examine the performance
of all components and sub-systems under conditions simulating as
nearly ss possible the environment and operating loads encountered
in actuel operation before running them in full engine tests. Failure
of a major component such as a turbopump in a full engine test cr in
flight could be extremely costly to the program in both time and money.
The rac:ation effects facility will enable a combination of mechanical
and thermal loads and cumulative radiation effects to be imposed. on the
complete engine sub-assembly in a relatively safe and economical. manner
and thereby minimize the chance of a component failure during full-power
nucleasr engine operation in an engine test stand or on the stage static
test stand. Experience in complex vehicle development programs dictates
that to insure successful completion of the program on schedule, proof
of component reliability is essential.

Using this facility, a reactor operated independently of ths com-
ponents to be tested will provide a radiation enviromment similar to
that tc which the components will be subjected in the actual flight
system. This will permit evaluation of the performance of the turbo-
pump, cortrols, and instruments under full-load conditions independent
of test reactor operation. The facility will not provide for high-
power resctor operation and will, therefore, not be equipped with a
high-performance exhaust duct or cooling water system and all the cost
and complexities inherent thereto.

COST ESTIMATE:

An IJU-VDACQUISITIONQQo(lnooouoocuoceneeooo.a.ouoelcnln..a'ooo =

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS. .o «eevessaceos $270,000
Drainage, grading, and compactionee.coe... $75,000
Paving.ﬁﬁ‘ QQQQQQQ 0 0 & 0 &8 O O °O 6 OO0 2 0 Q0 0SS 60O ORGSO 30)000
Railroad trackage and switching........ cos 5,000
Water line extension and valving...c.oooeo 50,000
Power line extension and transformeresc... 100,000
Radiocactive waste disposal sewer...ecco. .o 10,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS: cceososennesses .o 465,000
Superstructure and foundationSe..seocoecses 100,000
hccess tunnel and forward control vault... 250,000
Control point expansion (2000 square
feet at $50 per square Foot)eeeveroooe.. 100,000
Cable terminal and switching vaults....... 15,000
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D.

k.

High pressure nitrogen coolant fluid
storage system.......... hesvecaasseense
Piping and controls for nitrogen
BYySteM. s svecrierenceccevsacosersecscsane
Liquid hydrogen dewar - 250 000

gellon.. Cecenecsecuctascensesstancens
Liquid hydrogen PipPing.cccecocsceneonnnaas
IL:guid hydrogen run tankK...ceeeecacnoceees
Liquid nitrogen and liquid oxygen
SystemMS.ecesaveacans seesesessesrascnasnnse
Hot gas generator.......... Geestesonrenossa
Process pipinge.e.e.ee. ceecaaas ceretasanes
Data acquisition and signal
instrumentation channels..... ceecnerenas
Control circuit and communication
caannels......... cesasesann cecsesacnas .o

Facility operation control systems
including cryogenic valves, remote
controlled connections, and consoles....

Communications systems..eicsveciveescrcees

DESIGN AND ENGINEERING SERVICES...e:veevcansss

Total estimated cost.

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.....ce0..

$2,400,000
100,000
400,000
20,000
400,000
50,000
500,000
150,000
960,000
20,000

490,000
100,000

$5,590,000

___ 800,000
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NUCLEAR ROCKET DEVELOPMENT STATION
FISCAL YEAR 1963 ESTIMATES

COMPONENTS TEST FACILITIES

DESCRIPTION:

Capability is required for conducting application approval and oper-
ational assurence testing of parts, components, and subsystems of the
nuclear stage. Major features of the proposed components test facilities
include component test cells, a cold flow test stand, instrumentation
systems, a test control system, a control and operations center, cryogenic
and high-pressure gas storage and distribution systems, and trackage inter-
connection to facilitate complete nonnuclear stage cold flow testing.

The test cells and test stand will provide test benches and multi-
purpose tess positions including supporting equipment. Capability for
component testing at cryogenic temperatures will be provided. Adequate
facilities will also be provided for testing and calibrating components,
assemblies, and subsystems such as propellant feed systems, flow con-
trollers, hsat exchangers, valves, and pressurization systems.

The control and operations center will be part of the control center
described under the project covering the stage static test and mainte-
nance facilities. It will permit remote operation and control of the
test setup. Provisions will be made for an operations office, and space
for instrumentation and control cable distribution, patching and signal
conditioning. The component test area will be protected by reinforced,
blast-resistant concrete and will be equipped with alarms and fire
protection ccntrol. Liquid hydrogen, high-pressure gases, and other
services will be provided in the most economical manner consistent with
safety, operational reguirements, and economy. Trackage, paving, and
utilities will be provided as required and integrated into the over-all
complex.

The instrumentation system will provide data channels, termination
and signal conditioning equipment, and patch panels integrated intc the
control center of the static test complex. Test controls, including
communications and other special systems, will be provided to support
the test stands and related systems.

Sketches of the facilities to be provided in the component test
area are saown on the following two pages.
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JUSTIFICATTION:

The capabllity for component bench testing is required since indi-
vidual compoaents shipped to the Station for assembly into the stage
will require some acceptance inspection tests. Also, in the event of
component malfunction; a quick means of bench testing or trouble
shooting must e provided. This will minimize the delays that would
be encountered in shipping the components back to the vendor. for these
types of tests.

The capability for cold-flow and tanking tests must be available
at the station where the stages will be checked out after assembly,
and prior to hot firing. This testing will be required since the
stage and 1its components will be shipped into and assembled at the
Station. This type of cold-flow and tanking tests is a basic part of
a stage development program.

COST EESTIMATE:

Ao I.IA.I\{D ACGRJISITIOI\I.oonstuaooanobooon.a--ooo.no.enaoo.coccool

B. SITE DEVELOPMENT AND UTILITY INSTALLATTONS:eescceccssccccss $ 335,000

Water line extension and distributioNeees..-. $ 75,000

Power line extension and substation.e.ieoesecs 130,000
S‘ite I)I'f.’\paration‘a~eace-enon.-o.ooooo.oooo.c" 20,000
PaVirléS-nocue-oooouooceoaoco.o-oo-.uooccoooo" 10’000

Railroad and turntables at facilityeecooseeecs 100, 000

C. FACILITY CONSTRUCTION AND MODIFICATIONS.:eeeeoesessececcene 250, 000

Component test building .. (3600 square
feet at $40.00 per square fOOt)seseeosecaos 14k, 000
Cold-flow test facility .. (3600 square

fees at $20.00 per square TOOt)eeseoesesacs 72,000
Pads for cryogenic storage tanks .. (3400
square feet at $10.00 per square foot).e.es 34,000
Dn EQUIPI"EENT’ INSTRUD’IEKITAT ION’ A.ND SUPPORT SYSTEMS. eeec6ces e :}L, lOO, OO(:)

Equipment, tools, jigs, and fixtures.ccececec.. 130, 000
Controls and instrumentation for

cryogenic syStemsS..ecevcvsscsascnoesoncocns 200, 000
Cryogenic storage and piping systemsS.cecsccee 650, 000
Instrumentation and controls..oeeeeesscceness 50, 000
Cormunication SYyStehlSeeeseceescosrsocccocsescscs 70, 000

En DE:SIGNJA-N‘:DENGIMRING SERVICES...O..G..l....l..."ll.....l — 2002 "~

Total estimated COSt..cesveecsvonssecees i},88§,009
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NUCLEAR ROCKET DEVELOPMENT STATION
FISCAL YEAR 1963 ESTIMATES

SUPPORT FACILITTIES

DESCRIPTION:

T operate the technical facilities which comprise the heart of the
Nucleasr Rocket Development Station, it will be necessary to provide
adequate office space for technical and administrative personnel;
facilities for the maintenance and calibration of instruments and controls;
general shops, stockrooms, and storage space; and site developments such
as extensions of roads, and water, electric, and communication systems.

The major items included in this project are as follows:

(a) Central services building: It is estimated that a
minimum of 10,800 square feet of office space will
be required in the early phases of the program. This
building will be constructed of concrete block on a
conecrete slab floor. It will be a single-story
structure designed for expansion to accommodate all
office personnel who will be assoc¢iated with the NERVA
and RIFT programs when they reach their peak strength.

(b) EBlectro-mechanical lsboretory: This laboratory will
ccnsist of one or more buildings of similar con-
struction containing approximately 5,000 square feet
for instrument and controls maintenance and calibration
shops; 10,000 square feet for machine, sheetmetal, and
general maintenance shops; and 4,000 square feet for
shipping, receiving, and general stockroom services.

(¢) Decontamination system: A device containing special wash
down equipment for cleansing engine parts snd other parts
vhich have been exposed to or have accumulated radioactive
waste materials will be provided for general use of all
contractors at the Center. The device will probably be
located near the engine maintenance and disassembly
facility to take advantage of the existing radiocactive
waste disposal system.

(d) Site development and extension of utilities: An
axtension of the railroad system is included to connect
the engine maintenance and disassembly facilities to the
vehicle testing facilities complex and to other supporting
facilities where the engine cerrier must provide service.
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Roads, utility systems, communications systems, and
safety systems will be extended to the vehicle test
complex and to the support facilities area.

Sketches of representative buildings typical of the type to be consiructed
under this project are shown on the next two pages-

JUSTIFICATION:

Every effort will be made to utilize existing off-site facilities for
machirs shcp and fabricaticn work. It is anticipated that most of the
parts, groutnd support equipment, and special test equipment will be
fabricated elsewhere; however, modifications, repairs, and the fabrication
of pieces of special equipment will have to be done on-site to avoid delays
to the progrsm. The remote location of the Station (approximately 91 miles
from Las Vegss) makes it difficult to operate with efficiency unless a
minimum of such facilities ig provided. It will aelso be necessary to
provide office space at the site for these technical and administrative
employees whose full-time services are required at this location.

A mirimm of facilities is included for the repair and maintenance of
instrumentaticn and controls at each test complex. This is necessary to
permit servicing equipment in place when difficulties are minor. In
addition, a laboratory will be required where delicate and sensitive
instrumentation can be maintained, repaired, and calibrated as near to the
test position as practicable but sufficiently remote so as not to require
expensive shielding to protect personnel and equipment.

To support these functions, a stockroom will be required to house and
dispense *the everyday materials needed in such an operation. The various
testing complexes are separated by sufficient distances to permit operation
of one comolex without interference to the other. This is done to permit
maximim usilization of the test stands. The complexes must be serviced
with roads, railroad trackage, water, electricity, and communications.

COST ESTIMATE:

Ao IANDJKCQ[JISITIONQGDODooonao.ooacoasoooooa-aooo--woooo-ooon -

B. SITE DEVELOPMENT AND UTTILITY INSTALLATIONS:oeeeesseeoesoss $320,000

Roads and parking areas..... coacecns cooeo $40,000
Water line extensions and distribution.. - 120,000
Electric power line extensions and

SUbStaEI0N: e covoooooscossssvasoosassns 160,000
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NUCLEAR ROCKET DEVELOPMENT STATION
FISCAL YEAR 1963 ESTIMATES

SUPPORT FACILITIES
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NUCLEAR ROCKET DEVELOPMENT STATION
FISCAL YEAR 1963 ESTIMATES
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C. FACILITY CONSTRUCTION AND MODIFICATIONS...:coveecnoasasas $67!,000

Central services building..(10,800 square

feet at $30.00 per square foot)ee.eeoees... $324,000
Machine, sheet metal, and general

maintenance shops..(10,000 square feet

at $25.00 per square foot)...... ceerearsees 250,000
Shipping, receiving and general stockroom

aress..(4,000 square feet at $25 00 per

square foot) .............. cecons Cesencenens 100,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.......... 1,005,000

Tools ard equipment for shops.c.ccececes coene 221,000
Calibration and test equipment for
electromechanical laboratory....... cesseva 515,000
Decontamination system......... cesorecssnvens 50,000
Commmnications and safety systems........ eees 220,000
E. DESIGN AND ENGINEERING SERVICES...ccevcevesorsnosacsaoase 125,000
Total estimated cost.veeveececennen. §2,12.‘§,OOO
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NATTONAL AERONAUTICS AND SPACE AIMINISTRATION
FISCAL YEAR 1963 ESTIMATES

CONSTRUCTION OF FACILITIES - 1963 PROGRAM

VARIOUS LOCATIONS

Page
No.

CFl4k-A2 Advanced antenna system Goldstone Station..... .o
CFl4-Bl  Advanced Saturn dynemic test facility...........
CF1L-CD1 Antenna facility, Johannesburg Station..........
CF1L-CD1l Antenna facility, Woomera Station..ce.eieeeeeees

CFl4-E1 Data acquisition facility, Far East Station.....

CF1L-F1 Data acquisition facility, Rosman Station.......
CFl4-Gl Facilities for F-1 engine pProgram......ceoveee...
CFlk-Hl  Facilities for J-2 engine Drogram......e.... cees

CFlL-I1 Facilities for M-l engine DProgrelle.....eeeveesss
CF14-J1 Manned space flight control céntérs.............
CFlL-Kl. Space radiation effecté 1aboratorye ccecseascsnes
CFlk-L1 Nova stage manufacturing facilitieS....eeceveo..

PotBle.cocecscencessoscnns

$1.4,250,000
2,100,000
5,000,000
5,000,000
6,000,000
3,500,000
25,000,000
4,000,000
16,000,000
18,000,000
12,382,000
16,100,000

$127,332,000
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

ADVANCED ANTENKA SYSTEM, GOLDSTONE STATION

DESCRIPTION:

This project involves the construction and installation of a
superior ground antenns system, specifically designed for deep space
vehicle tracking and communications. The new antenna will piovide
equal angle tracking accuracy and an 8 to 10 decibel increase in
communicstion capability compared with the present antennas used at
the Deep Space Stations, This performance will represent & signifi-
cant advsncement in the state-of-the-art for ground antennas used in
deep space mission commnication, and will be achieved by a combina-
tion of larger aperture and lower noise feed system. The increase
in commun:ication capability over the current 85-foot antennas will
allow eight times the amount of information to be received from a
spacecraf.

In 196L, a competitive design feasibility study of the antenra
was performed. The study demonstrated that the desired performasnce
cheracteristics of the antenna can be achieved. The design program
already funded will provide detailed design plans for antemnna fabrice-
tion and erection. The antenna will be an azimuth-elevation mounted,
low focal. length to diameter ratio parebolic reflector, spproximately
230 feet in diameter,and utilizing a folded (Cassegrain) radio fre-
quency feed system. The new antenna must be a very precise instrument,
since it will operate with high efficiency at the new space communica-
tion frequency band of 2,290-2,300 megacycles per second. Also the
antenna will be able to track automatically to within a few degrees
of the horizon.

The antenna will be erected at the Goldstone Tracking Station,
45 miles from Barstow, California. The Goldstone station, operated
by the Jet Propulsion Laboratory, is located on government property
(Fort Irwin). The antenna system will consist of the following mejor
elements:

A complete pedestal and steerable aperture reflector
to provide continuous angular coverage of space vehicles
to within a few degrees of local horizon.

A complete servo-drive and control system for accurately
and automatically positioning the saperture.

Precise digitel devices for measurement and display
of the angular position of the antenna.
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Microwave components, including the primary feeds
and Hransmission components suitable for either ultra high
sens:itivity receiving, high power (100 KW) transmitting,
autonaliic tracking and diplex operation.

Boresight optical equipment.

Fixtures and instrumentation for axes, structure
alignment and testing.

Devices for personnel safety on and around mount.

Devices to protect antenna from damage In event of
drive system failure.

Complete documentation of system including testing,
operation, and maintenance procedures.

Certain site facilities are also included:
A prepared site for the antenna with access road.
Primary electrical power and communication service.
Air conditioned control room with wiring troughs,
electrical power, and control consoles. (Current planning
indicates that location of the control room within the
antennsa pedestal may be feasible.)

Housing for antenna drive prime mover equipment.

JUSTIFICATION:

A fundamental principle in the design of spacecraft systems :is
that to the greatest degree possible, complexity and sophisticated
installations should be kept out of the vehicle and left on the Earth.
The space exploration missions in the 1965~1975 period will require
a spacecreft communications installation of great complexity, regard-
less of the ground anternnsa size and within the realm of what is now
technically practical. High transmitter power and high antenna gain
both must be used on the spacecraft to approach the communication
system performance required by the missions. An 8 to 10 decibel
greater capability on the Earth end of the communication link will
always allow a worthwhile amplification either in amount of data
transmitted, range of communication or fidelity, and in many cases
will alsc allow a profitable weight reduction in the spacecraft.

Because an Earth based installation of this type will have an
essentially indefinite useful life, its initial cost represents an
investment which will be amortized over a very great number of individual
missions.,
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The prcposed antenna is & culmination of a two year intensive
study and design program. A thorough coordination of all work in the
large antenna area, both United States and foreign, has been effected
to insure that the project will be technicelly successful in an
economical. fashion.

COST ESTIMATE:

A. LAND ACQUISTITION..2nvosesescsscccsosscssooscsssssesns ———
B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS:eecceses $900,000
Accests roadgesseescesocscecssscsnccee $l)+0,000
Waeter supply system end storage tank 50,000
Septic tank and drain fieldeesesecss 30,000
Site grading and sealingescccesecsss 65,000
Fuel. 0il storage and
distribution systermessececsoceass 15,000
Power transmission line, distribution
system, and substabicnesocecccses 350,000
Inter and intra site comwmnication
g;yg;f,ezms.....-.o-«.......oao---... 50,000
Standby diesel generators and transfer
equipmentesecccocccccsoncsssccane 200,000
C. FACILITY CONSTRUCTION AND MCDIFICATIONS:ccccccessse 11,870,000

Anterma Fourndaticnoecossssasssssessess 350,000
Antenne strocture and pedestal..c... 14,200,000
Antenna movement and drive system... 7,070,000
Servo-mechanical building (4000 square

veet at $37.5C per square Foot).. 150,000
Colllimaticn tower asnd housingeececese 100,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.... ' 1,240,000
An‘l;(amla feeds.0'8500000'.5.....00.0. Y0,0w
Serro systemoeccsecosecescececoscsssn 200, 000

Antenna data systemesscccccceccccces 300,000
Reflector contour S‘;_\,rstem- cs9sceceses 200, 000
Support systems (collimation; optical,
intercommmnications, boresight,
and timing)eceecesceccocsccssacans 130,000
Test equipment.coececseccescessascass 340,000

E. DESIGN AND ENGINEERING SERVICES::eceeccsvsccccssccos 240,000
Systems engineeri and documentation
(An additional $750,000 has been
allocated from fiscal year 1962
f‘imds)oo..oen..ooo-oa.o....oo-.o gho,mo

Total estimated cost..... $1k, 250,000
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VARIOUS LOCATION
FISCAL YEAR 1963 ESTIMATES

ADVANCED SATURN DYNAMIC TEST FACILITY

DESCRIPTION:

This project requests the necessary funds to permit the design, con-
struction, and installation of a dynamic test facility for the develop-
ment of the Advanced Saturn vehicle. Major components of the facility will
include a heavy reinforced concrete foundation, a 360-foot high steel tower
structure, a terminal building, and area roadways to accommodate vehicle
transporters. The steel tower structure will house stairways, elevator,
working platforms, wind protection, fire protection, vehicle support for
free-flight conditions, lateral support, support for a heavy stiff-leg
derrick, aad an auxiliary hoist. A possible configuration of the facility
is shown oa the following page. A site location is to be selected.

JUSTIFICATTLON:

The dynamic test stand is to be utilized in the conduct of mechanical
and. structural tests on large multi-stage space vehicles. A facility of
this type is required for the checkout of mechanical mating features; the
determination of natural frequencies and bending characteristics with
various simulated propellant quantities, under static and simulated free -
flight conditions; the determination of the structural effects of cycled
ginbaling on the vehicle; and the adequacy of flight control.

COST ESTIMATIE:

A. IANDI“JQIJISITIONQOOOI.-oo0oooo.oooo..o..o.oono.ooo'n.o.o - o aa
B. SITE DEVELOPMENT AND UTILITY INSTALIATIONS::ecscececccne $70,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS::cecscoooscnccss 1,550,000
Test staNdeseeereaesse teteeecnccsseasacess $1,500,000
Terrrinal building....... cecoones cosececeas 50,000
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS......... 300,000
Special equipment........ sesossseccssacens 200,000
Instrumentationeeeessececeesoscscnsscsccss 50,000
Control systemS. .ceeeeceoosstcsssnssssnsss 50,000

80,00

:

E. DESIGN AND ENGINEERING SERVICES.:ecccocssecoscescecccans

___.]Z
Total estimated costecececcssocascsens $2,2.00

:
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

ADVANCED SATURN DYNAMIC TEST FACILITY
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

ANTENNA FACILITY - JOHANNESBURG STATION

ANTENNA FACILITY - WOOMERA STATION

DESCRIPTION:

Additional antenna facilities are required to enable the existing
overseas Deep Space Stations to handle the planned workload of the
expanding lunar and planetary spacecraft programs. The two new antennas
will supplement the currently installed overseas Deep Space facilities
and to achieve the same spatial coverage, must be located at app:ox-
imately the same longitudes. The present overseas Deep Space Stations
are located at Woomera, Australia and Johannesburg, South Africa.

Each of the new facilities will consist of a 85-foot diasmeter parab-
oloidal antenna; drive and positioning devices; receiving and sexrvo
electronics; radio frequency feeds; and recording, data handling, and
communications equipment. The project also includes the necessary
technical and support buildings and utilities.

JUSTIFICATION:

Beginning in the calender year 1964, the increasing number of
space flights in the lunar and planetary programs will result in
requirements for tracking and data acquisition coverage which exceed
the capacity of the present overseas Deep Space Stations. By 196k,
both stations will already be operating nearly three shifts, seven
days a week., The launching of two Venus missions and two Mars missions
is proposed during the appropriate periods of planetary approach in
1964. These spacecraft will be in flight concurrently with the several
lunar landing and lunar orbital missions also planned for 1964. The
demands for full time coverage of portions of individual missions, and
the relative configurations of the lunar and planetary flight tra-
jectories are such that, for extended periods of time, these concurrent
missions cannot be adequately covered by a single antenna at a glven
Deep Space location. The two antennas requested under this projszct
will provide the additional capacity to meet these increased require-
ments. Fiscal year 1963 funding is necessary to allow for suitable
construction lead time.

COST ESTIMATE:

Ao IAAN—D ACQTJISITION-o.~ooooooooo~.caoo-ooo...-ooooocoo -
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B, SITE DEVELOPMENT AND UTILITY INSTALLATIONS.:scececsccss $<70,000

Site preparatioN.eesecscscsssscsccsssssssse $250,000
Access and site roadsccescescscsccccsssnnns 200,000
Diesel generatorsSe.cccesccscceccccesccasesns 120,000
Utility connectionSescesscssccscsccscsscnee 250,000
Communications installationSeececccsceccoscs 150,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS.seccocessseccce ¢80,000

Artienna and MOUNtessesesecscsescsessassacass 545,000
Antenne installation and erection.esiesees.. 200,000
Co..limation tower and housingeesceeseccscss 105,000
Control building (1,200 square feet at

$25.00 per square £OOt)eseceesecsccocsces 30,000
Technical buildings (1,500 square feet at

$25.00 per square fOOt).eeceesscscccccnns 37,500
Support buildings (2,500 square feet at

325,00 per square £o0t)eesesesccseccscces 62,500

D. EQUIPMENT, INSTRUMENTATiON, AND SUPPORT SYSTEMSeseesess 2,940,000

Servo hydraulics SystemSecesecoscssessassee 275,000
Antenna data systemSeececceseseccscscsscssecs 365,000
Antenneg feedS.eaceecsssscscssocssssscssscnsns 225,000
Receiving systemMSeessececsoessecsessssssscass 335,000
Instrumentation and recording equipment.... 475,000
Intrasite communication systemMececsssecescse 225,000
Test equipmenteecscocesosccesessscessescsasne 335,000
Support Equipment (optical, boresite,

“ine standards, and video)seesssecssscess 170,000
Antenna control consoles and displaysS.csee. 325,000
Collimation Sy’stemo........o-.............. ll0,000
Intras:ite cabling.......................... 100,000

E. DESIGN AND ENGINEERING SERVICES:escesossccaccsssscscnss 110,000
Total estimated cost (per station)..... $5,000,000

Total estimated CoStecsveeeeseesscss $10,000,000
e e o]
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VARTOUS LOCATTIONS
FISCAL YEAR 1963 ESTIMATES

DATA ACQUISITION FACILITY, FAR FAST STATION

DESCRIPTION:

The construction and installation of a high-gain, wide-band data
acquisition facility is required in the northern latitudes of the Far
East.

The location of the facility will have to be essentially free of
electromagnetic radiation interference and suitable for economical jyear-
round access. The precise location will be the best compromise in pro-
viding a minimum of duplicate coverage with that of the Rosman, North
Carolina Station considering factors of ecopnomy, logistics, and geo-
political problems. The area of the tract must be suitable for the
installation of an 85-foot parabolic antenna, suitable buildings for
operations, utilities, and logistics, and for future expansion as
dictated by flight program requirements.

The antenna system will be an 85-foot parabolic, prime-focus-fed
dish, with a provision for subsequent modification to Cassegrain fezd
to improve performance at single-frequency operation. The design char-
acteristics will be more stringent than the 85-foot antennae presently in
existence, which will permit suitable operation with little degradation
in tracking and pointing accuracy up to frequencies of 10 kilomegacycles
per second (KMc/s). The antenna mount will be of the X-Y type designed
specifically for satellite tracking. The feeds will provide auto~tracking
capabilities at 136 megacycles per second (Mc/s), 400 Mc/s, and the 1700
Mc/s and 2290 Mc/s bands. The servo-system and associated tracking
electronics will permit antenna control in the following modes: auto-
matically on satellite signals; manually; by precomputed teletype drive
tapes; by slaving to another antenna for acquisition or programmed
search.

The electronics will include telemetry receivers for 136 and 400
Mc/s and tracking receivers for 136 and 400 Mc/s. Tape recorders for
recording telemetry data and the necessary time standard for correlation
of telemetry data with tracking data will be provided. General-purpose
pulse code modulation (PCM) demodulating equipment, including a real-~
time data display, will permit the control of the large scientific
satellites.

The physical facilities will include a 12,800-square-foot op-
erations building, comprising 1,500 square feet for antenna operations
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and receiver area; 1,500 square feet for data recording and data
reduction; 3,000 square feet of office, darkroom, and storage space;

and 6,800 square feet for laboratories and utilities. A generator
building of about 1,600 square feet will provide housing for four
2L0-KVA diesel generators, garage, and utilities. A 750-square-foot
building will house the antenns hydraulic drive system. Some supporting
facilities for the operating personnel may be required. Two collimation
towers, with small transmitter buildings at the bases, will be located
1 to 5 miles from the 85-foot antenna. The project includes fencing,
hard-surface roads, power, and inter-communications lines.

JUSTIFICATION:

To meet the minimum program requirements of the large scientific
satellites, data should be acquired fram at least 60 percent of the
spacecraft orbits. The facilities at Rosman, North Carolina Station,
in conjunction with the facility proposed in this project, will permit
the minimum program requirements to be met for such important satellites
as the Eccentric Geophysical Observatories and the Orbiting Astronomical
Observatories.

COST ESTIMATE:

A. LAND ACQUISITION..:cceececcas cecesceasaens A -
B. SITE CEVELOPMENT AND UTILITY INSTALIATIONS....ec... N $402,000

Site and access road grading and paving.......$100,000
Diesel generators, including automatic

transfer gear, split bus, dummy load,

and fuel storage t8nK.seeeceecaceccsessess.. 220,000

Electrical connections....cececsasecns cessssss 23,000
Water supply system and storage tank....... ... 20,000
Septic tank and drain field....c.cceevevaeee «s. 10,000
Fencingecossesoeceses ceeceancene ecessensssasssss 10,000
Access and power to collimation towers........ 19,000
C.  FACILITY CONSTRUCTION AND MODIFICATIONS....ceeeeseesss-s.s 1,538,000

Antenna foundation........c.... tesccnscasnsas . 100,000
Antenna, mount and installation......... ceseen 980,000
Generator building (1,600 square feet at

$25.00 per square fOOt)e.eeceerarornarnennns 40,000
Hydraulics building (750 square feet at

$20.00 per square foot)....oeveeerennn. eee.. 15,000
Operations building (12,800 square feet at

$30.50 per square foot)...... Ceeereseanennae 393,000
Collimation towers......c.eeveecenn ceecensen «es 10,000
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D.

E.

DESIGN AND ENGINEERING SERVICES..

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.......... $3,725,000

Antenna feeds (136-400-1700-2290 Mc/8).e..... $110,000

Tracking recCeivers..viceceseceecssccscsseconcs
Parametric amplifier system (400 Mc/8).......
Telemetry recelvers...cccecoececoocecveccecnes
Recorders..ceseecescececsscocncscrasosanssnnss
Antenna servo systelM..ecevievecrenerceeronans
Antenna date system.s..ccecvececionrncneccnne
Command B8YStem.scveeccsevecsscerstsocasscssosene
ADntenna. .ve.eevresecacscnssnssens  $35,000
Transmitter....ccececeoeesceceass 140,000
Consoles..... cerecsreasassssseass 40,000
Support system......ceovvearescocracecnsscenes
Collimation Systeme.....veeees... 104,000
Optical system......eceeceeeesees 68,000
Intercom and telephone systems... 20,000
Time 5t8ndard....cceevsecssscssss 18,000
Electronics installation and checkout...ece..
Test equipment and initial spares...c.cccceee
Diversity combiners.c.cecccesccesacscccccscess
Real-time data Alsplay..cceoroocescececsncsss
General purpose PCM demodulator8...ceeceseess

385,000
b
510,000
240,000
375,000
435,000
115,000

210,000

335,000
245,000

80,000
240,000
365,000

P < 1. .

Total estimated cosSteseeceereansss §§ 000,000
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES
DATA ACQUISITION FACTLITY, ROSMAN STATION

DESCRIPTTON:

It is proposed to design, fabricate and install an additional
85 -foot parsbolic antenna and associated electronics at the Rosman,
North Carolina Data Acquisition Facllity.

The antenna system will be an 85-foot parabolic, prime-focus-fed
dish, with a provision for subsequent modification to Cassegrain feed
to improve performance at single frequency operation. The technical
characteristics of the antenna surface will permit operation, with
little degradation, up to frequencies of 10,000 megacycles (Mc/s).

The antenna mount design will be of the X-Y type designed specifically
for satellite tracking. The feeds will provide auto-tracking capa-
bilities at 136 Mc/s, 400 Mc/s, and the 1700 Mc/s and 2290 Mc7s bands.
The gervc-system and associated tracking electronics will permit
tracking automatically on satellite signals, manual tracking, track-
ing by teletype tape drive, slaving to another antenna for acquisition
or progremmed modes of search for acquisition.

The electronics will include telemetry and tracking receivers for
136 and LOO Mc/s, and suitable recorders to permit operation simultaneously
with the prime data acquisition system.

The physical facilities will include the addition of about 6,000
square feet to the present operations building, a separate hydraulics
building, and additional space in the present power generator building
to house four 200-KVA diesel generators.

The necessary optics for collimation and electronic test equipment
and critical spares will be included in the project.

JUSTIFICATION:

The Rosman, North Carolina Station will be the primary U. S. data
acquisition station for the large scientific satellites currently pro-
grammed o start in the calendar year 1962. Initial funds for its
construction were provided in the fiscal year 1962 construction program.
To meet the program requirements of such large satellites as the
Eccentric Geophysical Observetories, the Polar Orbiting Geophysical
Observatories, and the Orbiting Astronomical Observatories would require
that the Rosman facility be operated in excess of 24 hours per day
during calendar year 1964 and later. To effectively handle this work-
load, & second antenna is required at the Rosman Station.
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COST ESTIMATE:

A.

B.

C.

D.

E.

lANDAL(:Qt[ISITION.-ooA-nn-ooc-cn-oaoonco.octvoocl‘aooo

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

Diesel generators including automatic
transfer gear, split bus, dummy loed,
and fuel storage tank...........se0.0q0.$160,000

FACILITY CONSTRUCTION AND MODIFICATIONS....e0000000.

Antenna foundation........... ceeersesssees 100,000
Antenna mount and installation............ 950,000
Generator building addition...(1600 square

feet at $18.50 per square foot)......... 30,000
Hydraulics building...(750 square feet at ,

$20.00 per square foot)....ceceessnsssss 15,000
Operations building addition...(6000

square feet at $25.60 per square foot).. 155,000

EQUIPMENT, INSTRUMENTATION, AND SUFPORT SYSTEMS.....

Antenna feeds (136-hoo-17oo-2290 Mc/s).... 100,000

Tracking receivers.......ccooveeees. 365,000
Paremetric amplifier system (hoo Mc/s).... T5,000
Telemetry receivers......... ceeessasserass 230,000

Divereity combiners.......ccoievveuveesess 35,000
RECOrGeYS. ceessessasssssssecsnosscsssseess 115,000

Antenra servo system.......... eveeesesssss 345,000
Antenng data SYStemM.....ccceveeeaseoasssss 400,000
Command antenn8.....ceeeeeesecescesessssss 30,000

Optical System...oeeeeireecsssesnassoanss 65,000
Intercom and telephone systems............ 20,000
Test equipment and initial spares......... 125,000
Electronics installation and checkout..... 100,000

DESICGH AND ENGINEERING SERVICES:cceccecoscccsscnnnss

Total estimated costesieersseee

$160,000

1,250,000

2,005,000
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES
FACILITIES FOR F-1 ENGINE PROGRAM

DESCRIPIION:

This project consists of the construction at Edwards Alr Force Base,
Californis, of four (4) single-position single-engine static test stands
and associated control center, propellant, electrical, water, storage,
and support facilities; the construction of facilities and the procurement
of additional egquipment required at the contrector's plants in Canoga
Park, California,and Sahte Susana, California,for the productior. of
engines; and the facilities and equipment required at the three locations
to support & continuing development program.

The initial increment of $16,775,000 provided for this project
in the Piscal year 1962 appropriation funds the design and the initial
increments of construction and equipment for three of the ‘four stands
at the Bawards Air Force Base ($13,620,000); the installation of facili-
ties and equipment for development work at the Edwards Air Force Base
($2,022,000); the procurement of equipment for development work at
Canoga Park ($670,000; and the design, facility modifications, and
procurement of equipment for expanzion of the liquid oxygen system at
Santa Susanna ($463,000).

The funding requested in the Piscal year 1963 budget will complete
the entire project including econstruction of the fourth stand to be
built on a site to be selected in proximity to the other three stands;
$22,700,000 is requested for completing the construction of the four
test stands and $2,300,000 for envircamental, production, and tonling
equipment at the contractor's Canogs Park plant for the production of
engines and the support of a continuing development program. A
sketch of the Edwards Alr Force Base facility indicating the location
of three of the static test stands 1s shown on page CF 14-G3.
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JUSTIFICATICN:

Production testing facllities are required to meet the scheduled
engine delivery requirements for the 1,500,000 pound thrust kerosene-
oxygen (F-1) engine. Four stands are required to provide three F-1
engine tests per month per stand.

The F.1 bocster vehicle engine is the most powerful single-
chamber engine under development. It will be used in the vehicles
for the manncd lunar landing mission, and for manned exploration of
the space envirornment. The size of the F-1 engine and its comporents
produces unique and specialized requirements for their fabricaticn
and testing. The required size of engine test stands, components
test stands, support systems, and utilities for F-1 engine acceptance
testing precludes the modification of existing test facilities.

In addition to F-1l englne acceptance test stands, laboratory,
envirommental, production, and tooling equipment is required at the -
contractor's plant. This equipment is necessary to expedite and
simplify the man:facturing, inspection, and testing of F-1 engine
components,

Fiscal Year Fiscal Year
COST ESTIMATE: 1962 1963
Acceptance Static Test Faclility
Flight Research Center (Edwards
Air Force Base):
Ao L-AND ACQ,UISITIONQOQcoo;'oooooooc-oooo - e -
B. SITE DEVELOPMENT AND
UPILITY INSTAIJIJATIONSO.......Q.Q.: $2,,+O0,000 $500,000'
Cle&ring thooooaoo $20’w° ' -
Core 'borin.g.....u... ,ooo -
] x«*avation..........- . ,"'50 000 : $250,°00
B3ite gradingeccececss ) ‘&50,000 250,000
JRO&dSoooootooooooncoo 350,000 -
Service area paving.. 150,000 ——-
Jtility installetion '
(electrical)sececss 400,000 ———
Jtility installation
(water)oouooooooaoo 500,000 —
C. FACLLITY CONSTRUCTION AND .
MODIFICATIONS.eeesocsocssccsscseees 3,380,000 8,870,00C
Four (4) single-position test
stands and control center:

3tand foundationSeese i 750,000 1,500,000
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

FACILITIES FOR F-1 ENGINE PROGRAM
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Steand superstructures $1,480,000
Flame deflector

structuresSeeccecesces 500,000
Control center.ececes. 400,000
Underground passage-

ways.....‘.......‘. 250,000
;lectric support rooms;

heat and blast proof;

I each (1200 square

feet at $166 per

square £0ot).sessss -
Pre-test buildings;

4 each (10,000

square feet at $20

per square foot)... -
Pump houses; 2 each

(1800 square feet at

$12.50 per square

FOOt) eoeecosesscsens -——-
Observation bunkers;

blast proof; 8 each

(84 square feet at

$149 per square foot) ——-
Modifications to test

stand 1-A for follow-

on R&D program:

Addition of environ~

mental simulation

capabilityieeecas ————
Addition of gim-
balling capabllity —-——

D. EQUIPMENT, INSTRUMENTATION,
AND SUPPORT SYSTEMS.eeeeossscssass $7,040,000

Pressurizing systems. 1,080,000
Fuel systemSeceeesese 1,650,000
Test stands instru-

mentationeseecesess. 2,100,000
Control room instru-

mentatioNeessecesas 800,000
Blectrical systemses. 230,000
Fire protection and

water systeMeesecses 780,000
MiscellaneouSssessses 400,000
Water systeMeocsesess -—

E. DESIGN AND ENGINEERING
:S:ER.VICES.'.‘.‘..Q......'........... 800!000

TotBleesssesveeses $13,620,000
]

$3,200,000

1,000,000
200,000

700,000

800,000

800,000

45,000

100,000

225,000

300,000

$9,60%,000

1,000,000
3,700,000

2,300,000

1,000,000
355,000

450,000
800,000
3,725,000

$22,700,000
fe e g

CF 1lh-G&



C.

B.

C.

Deepened Existing R&D Program
Flight Research Center (Bawaras

Alr Force Base):

LAND ACQIESITION.l..‘l.........'.l.

SITE DEVELOPMENT AND
UTILITY INSTALLATIONS-....-doa.-o

Site preparation and
erosion control, test
stands 1-A and 1-B... $12,000

FACILITY CONSTRUCTION AND
MODIFICATIONS...QC.......O...'...

Construction of
second position,
test S'tand 2-A- [ X NN NN ] 380,000

EQUIPMENT, INSTRUMENTATION
AND S[IPPOM SYS'IEm'...I.O.......

Equipment....l..‘.....' 6)4'0,000

Instrumentation.csses.. 610,000
Support systemSeesessss 160,000

DESIGN AND ENGINEERING
SERVICES....I.."..’....'........

Tota]-......‘....

Development Equipment - Canoga
Park (Rocketdyne):

LAND ACQIJISITION..'O.....‘....'.l"

SITE DEVELOPMENT AND
UTILITY INSTALLATIONSeecscescecoes

FACILITY CONSTRUCTION AND
MODIF‘ICATIONSI...'.'.............

Brazing and assembly
room; 50 feet high;
..(3600 square feet at
$55.50 per square
fOOt)............-a.. - -

Fiscal Year

1962

$12,000

380,000

1,410,000

220,000

$2,022,000
p—

Fiscal Year
1063

$10,000

200,000

$200,000
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D.

E.

A.

c.

D.

E.

EQUIPMERT, INSTRUMENTATION
AND UPPOM BYSM..“......‘..

Equpmento.o-co.otuob_§525,0°0 :

Tboling.....;....... —enie
Instrumentation..... 130,000
Smm&wrt_syﬂteﬁh..... 15,000

DESIGN AND ENGINEERING =
SER‘VIC,ESacoooooooooo-ooouooooooo

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

Liguid ( en System ansion -
Santa ousens Air Force Plant No.

56 (Rocketdyne):
WD JAC‘Q!HSITION.............‘....'

SITE DEVELOPMENT AND
w:ELrH INSTAMIONS. [ A AN RN NN NN]

Bite preparation.... 5,000
Utility connections. 10,000

FACILITY CONSTRUCTION AND
mDHIchONS.....-.-...oooooooo

Facility medifi-
cation.ieosseccesnee 50)000

EQUIFMENT, INSTRUMENTATION
AN:' smom SYSTEMI..OOCIQOUCO"

Eqnipment..g.....,-o 250,000
Instrumentation..... 123,000

DESI(N AND ENGINEERING
SF'Im:CES.....0.0.0ﬂ....l........

Totd..........

dutal estimated costecee

. '$670,000

$670,000

15,000

50,000

- 373,000

25,000

£6=775‘000

$2,080,000

10,000

$2§300;000

$25=fooo,ooo
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

FACILITIES FOR J -2 ENGINE PROGRAM

DESCRIPTICN:

This project consists of modifications to the two (2) existing Delta
2 static test stands and to the Delta 3 static test stand located at the
Government; -owned contractor~operated (Rocketdyne) Propulsion Field
Laboratory, Santa Susana, California; and modifications of production and
development test facilities at the same location. These facilities are
required in the acceptance and development testing of the 200,000 pound
thrust hydrogen-oxygen (J-2) engine to be used in the manned lunar landing
mission progrem. The existing test stand complexes previously usec. in the
Air Force Atlas program must be modified to accommodate new engine mounting
structures, and oxidizer and liquid hydrogen propellant storage facilities
and transfer lines.

The initial fiscal year 1962 increment of this project provided funds
in the amount of $7,250,000 for modifications to two (2) Delta 2 stands;
and the initiation of the modification of facilities and the installation
of equipment to support the development of the J-2 engine, including the
testing of engine component hardware within a simulated operating
environment (vacuum-temperature) of space.

The fiscal year 1963 budget request for $4#,000,000 will complete the
construction requirements for facilities for the 200,000 pound thrust engine
program. It will provide for additional modifications to the Delta 3 stand;
the modification and construction of production and development test
facilities; and the acquisition of laboratory, production and test equip-
ment, instrumentation, and support. A sketch of the facilities is shown on
the following page.

JUSTIFICATICN:

The J~-2 engine is a high specific impulse rocket engine which will be
used as the second and third stages of the Advanced Saturn configuration,
and as the third stage of the NOVA vehicle.

To meet flight dates with an engine of the reliability required for
manned flight missions the facilities in this project are essential to
support development and acceptance testing of the J-2 engines. During the
fiscal year 1963 the development effort will reach its peak and testing will
progress at an accelerated rate to prove reliability and performence, and
to detect and correct design and fabrication deficiencies. The J-2 engine

CF 1k-H1
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delivery schedule requires a complete acceptence testing facility ready
for operation by September 1963.

The total number of stands required is based on the twofold require-
ments of research and development testing, and production testing. One
Delta 2 stand will be used on a continuing basis for system research and
development throughout the production period. One position of the second
Delta 2 stand will also be oriented toward research and development but
will retain capability for system altitude simulation; the second position
of the second Delta 2 stand, as well as both positions of the Delta 3
stand ,will be devoted to production testing. The quantitative needs for
production testing are based upon an average requirement of one position
per week per engine; this schedule establishes the need for three test
positions to minimize slack time.

COST ESTIMATE - DELTA 2 STAND: Fiscal Year Fiscal Year
1962 1963
Ao I_A.N.D‘ACQ[JISITIONQ-o.o--.o-'ocooo-oo hadiod - -

B. SITE [EVELOPMENT AND UTILITY
INSTAITATIONS....... ceseeavenrens $38,000 _—

C. FACILITY CONSTRUCTION AND
MODIFICATIONS:.cevvveesssennensses 2,667,460 -

Test stand modifi-

CELION.cevevnnnen <« $90,600 -
Iiquid hydrogen

storage and

transfer systems... 1,282,000 -
Iiquid oxygen
systems..ceeeeceess 7,000 ——

Gaseous hydrogen .
systemS.eeeesesens. 259,500 ———
Altitude equipment

SUPPOrtesseceesess. 608,360 ——
0£f -stand propellant
tankage....... «-v.. k20,000 -—

D. EQUIPMENT, INSTRUMENTATION, AND
SUPPORT SYSTEMS. .0 tevsacsoscasns 281,420 -

High frequency instru-
mentation end record-
ing equipment...... 177,140
Laboratory and shop
equipment.......... 104,280

E. DESIGN AND ENGINEERING SERVICES.... 183,120 .
Subtotal, Delta 2 stand....... §§!110!000 _—



COST ESTIMATE - DELTA 3 STAND:

A.

B.

c.

D.

E.

LAND ACQUISITION. .+ cecccoocccsoscss

SITE DEVELOPMENT AND UTILITY
INSTALIATTIONS c ¢ ccnesvorssasancnes

FACILITY CONSTRUCTION AND
MODIFICATIONS . ¢ ceeevsossccncvcons

Structural and

foundation work..... $168,000
Prepellant storsage

and transfer system

including hydrogen

recovery system..... 168,000
New superstructure

end tankage......... 588,000
Modifications to test

facilities in the

components test

laboratory........ .e —~——

EQUIPMENT, INSTRUMENTATION AND
SUPFORT SYSTEMS..eccecencecssssas

Electro-deplating and
electrostatic metal
removal equipment... ———
Liquid hydrogen flow
calibration equip-
MEYE.eecseannnsssess 200,000
Ervironmental laborea-
tory equipment...... -——
Development and
production test
equipment...........2,700,000
Instrumentation,
controls, and
cablinge.cocececesss -

DESIGN AND ENGINEERING SERVICES....
Subtotal, Delta 3 stand..oces

Total estimated cost.....ec.

Fiascal Year

1962

2,900,000

256,000
$4,080,000
§:l;2203000

$84,000

756,000

1,260,000

252,000

Fiscal Year
1963

$2, 352,000

1,104,000

—_5kk4,000
$4,000,000

$4,000,000
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VARTOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

FACILITIES FOR M-1 ENGINE PROGRAM

DESCRIPTION:

The construction of four dual static test positions is required for
the developrient of the 1,000,000 pound thrust hydrogen-oxygen engine.
This engine is designed to serve in the second stage of the NOVA vehicle.
By using higher impluse propellants in the second stage, NOVA paylosds
will be increased significantly. It will thus be possible to transrort
a large vehicle capable of achieving a manned lunar landing and subse-
quent return without the need for a space refueling effort.

An eng’ne contractor has not been selected for this program. This
project writeup is, therefore, not based upon a specific location, tut
upon typice’ facilities presently available at engine contractor
installations. After a contractor is selected and engineering studies
completed, detgiled requirements and cost estimates can more accurately
be established.

Based upon an evaluation of existing facilities it is considered
that the necessary test positions can be acquired through extensive
modifications or additions to existing facilities. The work will
generally include the removal of existing superstructures, making
structural changes or additions, the fabrication and installation of
flame deflectors, the installation of propellant run tanks with necessary
piping and appurtenances, and the fabrication of a new steel superstructure
for the erection of support run tanks and engine mounts. It is alsc pro-
posed to equip one test position with an altitude simulation capability.

Other typical requirements may include the need to modify or ccmn-
struct component test cells, increased propellant storage and pressur-
ization facilities, transfer lines, a gaseous hydrogen recovery system,
and additiona’l. control cables for new instrumentation to be located with-
in the contirol center.

JUSTIFICATION:

Research and development funds will be obligated in the fiscal year
1962 to ini-iate work on the M-1 engine development program. Work will
be started on individual engine components and on the complete engine
system. The research and development funding in the fiscal year 1963
will reach a level of about $55,000,000. The development program will
subsequently progress to a stage which will require testing of the full-
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scale enginz. These engine tests will be experimental in nature and will
consist of complete engine assembly runs to detect and eliminate design
and fabrication malfunctions and deficiencies. The test stands and
component test facilities must be funded during the fiscal year so that
thelr design and construction mey keep pace with the development program.

Four positions are considered necessary to meet the research,
development, and production schedules. Detailed computations concerning
the level of position requirements have been completed.

The total facility requirements for this program cannot be firmly
established until a contractor is selected. Based upon average require-
ments, howsver, it is estimated that additional subsequent years' funding
of approximately two million dollars may be required.

COST ESTIMATE:

A. IANDAlsQUISITIONclclaco-colc..uo.occooconcoo-o--..o..' -

B. SITE DEVELOPMENT AND UTILITY INSTALLATIONS...eeeeess.. $500,000

Site preparation....coceececccens ceseceses  $200,000
Utility connections..ccveeicecsscssccossne 300,000

C. TFACILITY CONSTRUCTION AND MODIFICATIONS...ceceveeueenn 8,060,000

Test stand modifications......... cesseess T,260,000
Compcnents test cell modifications....... 800,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS....... 5,600,000
Propellant storage and transfer systems.. 2,800,000
Gasecus hydrogen recovery system......... 1,200,000
Instrumentation and controls....ccecveueess 900,000
Equirment............ tesesanescnuse teeso .. 700,000

E. DESIGN AND ENGINEERING SERVICES.:.ceceecceosacscacoses 1,840,000

Total estimated costececececenss §l6,OOOJOOO
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VARTIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

MANNED SPACE FLIGHT CONTROL CENTERS

DESCRIPTION:

The Manned Lunar Landing Program requires the following control
centers:

Modificaticns to the Mercury control center: This work will include
the additicn of trajectory displays for flight control functions
associated with the mission objectives of the Gemini program. Gemini
missions will include unmanned and manned orbital flights of the space-
craft ancé uvltimately, accomplishment of a rendezvous between the Gemini
spacecraft and an Agena target vehicle. New and additional consoles
for suprort of the flight control functions will be required to effect
control of the Agena tarzet vehicle.

Revisions and extensions will be made to telemetry systems to
permit real-time and near real-time monitoring of additional parame-
ters from the complex spacecraft and the Agena target vehicle.
Improved. data handling systems will be required for automatic data
processing and for an increased rate of data handling. Revisions
will be made to the communication center to permit communication
capability with Gemini and possibly Apollo launch facilities and
with the necessary guidance and control facilities. Additional
building space will be added to house new equipment.

Apollo mission control center: While neither the configuration cr the
location of this center have been established, it is estimated tle
center will require the following facilities:

(a) Computer complex: This facility will provide the center
with a computational capability and computational rate
which will be sufficient to handle the data processing
necessary for real-time determination of vehicle position
and velocity, for spacecraft systems checkout, mission
analysis, and other associated computations throughout
the flight phase of the mission. The computer complex
will also be capable of computations required for
simulation and training exercises.

(v) Communications switching and distribution facility: Switching,
relay, and distribution panels will be required to conurol
and direct the information flow associated with the center.

CF 1k-J1



(e)

(a)

(£)

(g)

(h)

The information flow includes voice communication ca-
pability to and from the spacecraft via relay through
any of the remote stations; the transmission of guidance
commands, event information and other data to the space-
craft; the reception of processed vehicle telemetry data
from remote stations; the control and conduct of all
ground support activities; and all tracking and tracking
support data.

Teletype facilities: This communication media will supple-

ment end provide a backup for voice communications and
telemetry links, Nommission logistics support traffic
will normally be handled via teletype.

Spacecraft simulator facility: A facility is required to

allow spacecraft and associated equipment to operate in
conjunction with simulator equipment to provide astronaut
and mission personnel training and procedural development.

Mission operation facilities: Space is required for pre-

launch, powered flight, space flight, and recovery moni-
toring. Included will be support areas equipped with
appropriate data display areas, plotboards, status boards,
consoles, communication systems, and associated control
amplifier equipment.

Audio, video, telemetry recording, and playback equipment:

Magnetic tape recording devices and associated playback
equipment will provide for post-mission analysis and
during-mission analysis of communications, television,
spacecraft systems and medical data which are not evalu-
ated in real time or require extended evaluation periods;
means will elso be provided for the re-evaluation of real-
time data.

Data selecting and processing equipment: This equipment

will permit automatic computer programming, storage, aad
selecting. Computational capability will be provided for
the processing and editing of data for determination of
the data format and computer program selection to most
efficiently utilize available information flow frouw
remote stations linked to the spacecraft.

Meteorological and space phenomenon forecasting facilities:
The center will include the capability of monitoring data
pertaining to the atmospheric density, world-wide weather
complex, cosmic storms, radio-frequency propagation, mete-
orite storms, space radiation intensities, and other gpace
phenomena which bear directly upon mission success.
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(i) General facilities: Areas will be provided for building
waintenance, storage, systems maintenance, engineering
tests, viewing rooms, and engineering and administrative
support.

Preliminary planning indicates the need for a two-story structure
with a pertial subfloor to provide approximately 50,000-70,000 square
feet of floor space. Special requirements for this structure are high
ceiling ereas, false flooring areas with movable panels, and subflooring
areas fcr cable routing.

Apollo landing and recovery control centers: The proposed configuration
of these centers has not been fully developed. It is estimated that four
of the centers will be required each to include a landing and recovery
control &area equipped with appropriate control consoles and data displays
for the presentation of navigation and guidance information derived from
tracking, communication, and telemetry data. High frequency, ultra high
frequency, single side-band, and land cable communications equipnent

will be provided at the centers, which will be compatible with voice

and teletype communications at the Apollo mission control center, on-
board the spacecraft, and within the recovery forces. Telemetry,
tracking, and data processing equipment will be required to facilitate
ground controlled approach landings of the spacecraft. Facilities will
be provided for building maintenance, electrical power generatior (normal.
and emergency), and for engineering and administrative support. A one-
story fecility is planned for each center, to provide approximately

5,000 square feet of floor space.

JUSTIFICATION:

Modificetions to the Mercury control center: The Mercury control center
in its present configuration is inadequate to provide the necessary flight
control support of the projected earth orbital missions which include
Gemini missions, and possible early Apollo orbital missions. Modifications
to the center are required, to monitor and control the flight throughout
extended orbital missions and during complex rendezvous missions. Some
additions to handle overall control and coordination of the world-wide
ground support facilities will also be provided.

The modifications are required to increase the rate of data handl-
ing, to revise the data systems for compatibility with Apollo and Gemini
systems, to extend the communications facilities to include additional
network stations and lsunch complexes at the Atlantic Missile Range,
and to expand the operations room, equipment, and training facilities
to meet requirements associated with new spacecraft types and missions.
Modified and revised trajectory displays, plotboards, recorders, and
launch wvehicle and spacecraft systems monitoring and control consoles
are also required for increased capability and for compatibility with
the various launch vehicle and spacecraft systems.
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Apollo mission control center: A mission control center is required
for support of the manned lunar missions. The existing Mercury control
center was designed for support of earth orbital missions and, even if
modified, would be inadequate to support orbital and deep-space missions
simulteneously, a condition which will exist during the Apollo time
period.

The proposed Apollo center is required to monitor the spacecraf't and
to provide overall control of all support elements throughout each phase
of the mission. The center will have direct communication (including
voice and data transmission) with the launch control facilities at the
Atlantic Missile Range; with remote sites having spacecraft communications,
telemetry, and tracking capability; and with remote recovery control
stations.

The ceater will support the spacecraft crew by providing a ground-
based source of information and data for use during normal, alternat.e, or
emergency mission periods, to increase flight safety and performance.

The center will also include the simulation and training facilities
associated with the spacecraft and the remote stations for personnel
training ani procedursl development. This requirement is an absolute
necessity for exploratory type missions.

The fiscal year 1963 funds requested for this project are for design
and engineering services; additional funds will be required in the fiscal
year 1964 for the implementation of & complete functional facility.

Apollo landing and recovery control centers: The Apollo mission objectives
include the specific attainment of a controlled land landing at a prede-
termined location. Inherent in this objective, and in association with
minor perturbetions in trajectory dispersions, is a demand for adequate
ground support to insure attainment of the mission objectives with the
necessary assurance of crew safety. Therefore, this ground support

must consist of strategically located landing and recovery control

centers, plus associated ground guidance and approach control equipment,
and the logistics associated with their operational integration into

the mission support complex.

The Apollo landing recovery control centers will supplement thea
flight control functions of the ground operational support system and
will enhance the safety of the Apollo missions. The centers will
facilitate the information flow required during the terminal phase
of a mission to assist the spacecraft crew in reentry and landing by
providing flight control information instruction to effect a ground
controlled approach landing. The centers will also assist in recovery
by coordinating and controlling the retrieval operation with the space-
craft crew and the earth recovery personnel.
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Four centers will be required for support of the Apollo missions.
Two centers are proposed to be located at each of the primary and secondary
landing zones; one down-range and one up-range to allow for contingencies
which may arise from overshoot and undershoot. Two landing zones provide
an increased mission flexibility and provide for recovery in the event of
mission abort and difficulties that may result from weather or other factors.

COST ESTIMATES:

Modifications to the Mercury control centers:

A, TAND ACQUISITION. csesecossccecssvrossososossssssassnncasss B

B. OSITE DEVELOPMENT AND UTILITY INSTALLATIONS..:esseeescss $5,000
Site preparation.escssecscssecscessessanans $5,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS.c.scsccsscacces 30,000

Addition to present Mercury control center
(1,500 square feet of area at $50 per
SQUATE FOOL)eevessscssaoesososnconanasen 80,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS..seeess 4,320,000

Consoles and associated equipment..eesee.. 600,000
Telemetry systeM.ceecsorecosccecscvsacesss 1,300,000
Automatic data processing equipment....... 1,500,000
Communication equipment additioNesesceesses 920,000

E. DESIGN AND ENGINEERING SERVICES.seecceascesscccscncssns 595,000
Subtotal, Mercury center.... §21900,000
Apollo missicn control center:
A, TAND ACQUISITIONeseecsasososscssssnccaccsccscsssansscss ——
B. SITE CEVELOPMENT AND UTILITY INSTALLATIONS.:eceecscees ~———
C., FACILITY CONSTRUCTION AND MODIFICATIONS.e:cseseccccscee ———
D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.:sses. ~—-
E. DESIGN AND ENGINEERING SERVICES..seeseesseseeesccacees  $5,000,000
Subtotal, Apollo center..... 224222;222
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Apollo landing and recovery control centers:

A,

B.

IMD AC(Q’UI;SITION-...l...l...............“........Q..'..l.
SITE DEVELOPMENT AND UTILITY INSTALLATIONSeccocescoocsasces

Utilities - 4 sites at $20,000 per siteccee. $80,000
ROadS a-nd. l&nding Strips................-... 230,000

FACILITY CONSTRUCTION AND MODIFICATIONS.ceoeoecccsccncsans

4 buildings; 5000 square feet per building;
(20,000 square feet total at $50 per square
F£OOL)soeasacessecsssocasssavscosasscasssaes 1,000,000
Antenna mount constructionN.seceeesscrecsccss 200,000

EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS.secscascss

Communication, tracking, and data processing
equipment.ccecescecssoasssncssssscssenacss 3,500,000

Instrumentation.eesveseecesvesssenssssssesss 1,630,000

Support SystemSeecesescesercacsecsssoacscacs 1,200,000

DESIGN A.N-D ENGINEERING SERVICES-.--.-'.uou!o.oocoo.ll-oooc

Subtotal, Apollo landing and
recovery control centers..

Total estimated costeicececss

$3:.0,000

1,200,000

6,330,000

$18,000,000

e
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

SPACE RADIATION EFFECTS ILABORATORY

DESCRIPTION:

This project proposes construction of a space radiation effects
laboratory capable of simulating the high energy corpuscular redia-
tion, both electrons and protons, encountered in trajectories or
orbits of proposed space vehicles. Special significance is attached
to the simuletion of electrons and proton energy of the belts and the
proton flux of the solar flare radiation. Two accelerators are
included: one a linear electron accelerator; the other a frequency
modulated cyclotron capable of accelerating heavier charged particles
of which the proton is the most significant.

The linear electron accelerator will be a self-contained commer-
cial unit rated at 2 to 10 Mev. The essential elements of the device
are an L-band klystron (1,300 me) and an accelerator waveguide. The
klystron will provide both the source of electrons and the source of
radio-frequency power to drive the waveguide. By means of a novel
mechanical arrangement, a single colinear vacuum system (10-8 mm Hg)
can be established from the hot cathode electron source through the
klystron and waveguide to the exit window. Beam power can be contin-
uously varieble, and the electron beam can be diffused to cover &
target 10 irches by U4 inches at 2 feet from the exit windgw. Electron
dose rates cen be varied continuously from zero to 5 X 10° roentgens
per minute. This unit has the further adventage that by replacing
the exit window by either a heavy metal target or a beryllium target
a source of X-rays or neutrons can be made avallable. X-ragy doses
are variable to a maximum of 5 X 107 roentgens per minute, and a
total neutron production of 1 X 1011 neutrons per second can be ob-
tained. Total power input to the device is estimated at T5 kva.

The heavy ion accelerator will be a frequency modulated cyclotron
capable of accelerating pulses of protons to an energy of about 600
Mev. The besm intensities produced will be of the order of 1 micro-
ampere or 6 ¥ 10 *12 particles per second. By changing the gas in
the ion source from hydrogen to heavy hydrogen or helium, the acce-
lerated ions can be changed from protons to deuterons or alpha
particles with an energy approximately proportional to the increase
in mass provided the radio frequency can be reduced sufficiently.
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It is estimated that a cyclotron of this capacity will require
a magnet consisting of 2,500 tons of iron and 150 tons of oil-cooled
copper wire windings. The magnet will be energized by a 600-kw motor
generator set. Radio-frequency power of about 200 kw and of variable
frequency will also be required to energize the dees or accelerating
electrodes. The maximum radius of the beam will be 89 inches. The
facility will be approximately 35 feet in diameter and 22 feet high.

The cyeclotron will differ from those widely used in basic phy-
sics research by having somewhat specialized beam ejection and
control. ‘It is desired that the beam be diffused in order to cover
the larger targets than are envisaged, that is, material specimens
and elect:ronic circuitry. Targets as large as 1 square foot are
being considered.

Both accelerators will require substantial shielding for the
protection of operating personnel. The linear accelerator can be
housed in a smell room with concrete walls of the order of 3 feet
thick. The frequency modulated cyclotron presents a more serious
shielding problem. Heavy shielding blocks will be assembled about
the cyclotiron at ground level. These walls will be about 12 feet
thick.

The building to house both accelerators and the control rooms
will enclose approximately 11,000 square feet. A sketch of the pro-
posed installation is shown on the following page.

JUSTIFICATICN:

The exploration of space by satellites and probes, and the cor-
relation cf the resultant data with earth-observed phenomens heve
revealed that one of the most difficult hazards of the space environ-
ment that must be designed against, for both men and equipment, is
corpuscular radiation of high energy and high flux. Direct evidence
of extremely energetic particles, the cosmic rays, has been available
for meny years from observations on earth and in the atmosphere, but
their flux is of such low intensity that they do not constitute a
hazard except for extremely long-duration flights. Of much more
serious concern are the electrons and protons that are trapped by the
earth's magnetic field in the Van Allen Belt and the clouds of protons
eJected by the sun which stream outward toward the earth.

Data obtained from satellites and probes have indicated that the
trapped radiation of the inner belt are protons of energies up to
about 500 Mev and of integrated fluxes of order 103 particles per cme
- second ~ steradian and of the outer belt are e%ectroni of ener
from 20 Kev to 1 Mev and of maximum fluxes of 10! to 10 1 per cm< -
second - geradian.
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES

LABORATORY
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The solar flare cosmic ray events are sporadic in character and
while some success has been achieved in correleting their occurrence
and intensity with solar distrubances, it can be presumed that the
possibility of exposure of a spacecraft to solar flares will increase
as the duration of space flights increase. The energy of the flares
has been inferred from the data obtained both in flight and at the
ground and would appear to be of two general characters: events of

ener;J in the range 1-10 Bev with integrated fluxes of order

to lO particles per cm@ - second - steradian and high flux events

energy level 100 Mev to 1 Bev with integrated flux of order 10° to
106 particles per cm? - second - steradian. The duration of these
events can be several days during which there is a rapid rise to peak
intensity and a gradual fall off extending over most of the duration.

The level of radiation produced by the inner belt protons behind
2 gm per em? of water is about 25 rep per hour and total integrated
doses for the flare behind the same amount of material are in the
range of 10" to 105 rep with maximum radiation levels of the order
102 rep rer hour. Such levels are clearly beyond the limit of human
tolerance for flights of more than a few hours in the belts or for
a fraction of an hour in a flare. When flights of durations of months
and years are considered they reach the limits for solid-state devices
and for certain organic materials and approach the range in which
metals begin to show effect. Preliminary design studies of the vehi-
cle for the manned lunar landing mission indicate that the shield
veights required to protect against anticipated solar flare protons
represent a considerable portion of the vehicle weight and point up
the need to supply spacecraft designers with more precise informat:ion
on the interaction of corpuscular radiation with practical structural
material, especially the production of secondary radiation. Of vital
concern from both the standpoint of systems design and systems relia-
bility is the degradation of solid-state devices such as solar cells
and trancistors. Such devices will be used as the active part of
instrumertation and control systems in vehicles which explore the
space between earth and moon. Long perlods of operating time will be
required to establish the significant statistics of the space environ-
ment, especially meteroid mass-velocity spectrum and radiation dose
statistics. Spacecraft such as Prospector and Surveyor will be
landed on the moon's surface, which present knowledge indicates is
protected neither by an atmosphere nor a magnetic field. The space-
craft must operate over a period of time of the order of months
transmit:ting back information on the character and enviromment of
the moon's surface. Meteorological and communication satellites are
also required to function for extended periods in orbits which may
either traverse the radiation belts or the polar regions which are
unprotected by the earth's magnetic field from solar protons.

The proposed radiation laboratory will provide the tools to

simulate on the ground a significant aspect of the space environment
and will provide, at lower cost than with flight vehicles, the
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capacity to provide space vehicle designers with the required en-
gineering data on the effects of this environment. In particular,
the facility will permit:

(a)

(b)

(c)

(a)

(e)

(£)

()

(n)

The gathering of data required to design efficient bio-
logical and nonbiclogical shielding for manmed space
flight; both existing snd new composite material will be
evaluated on a scale approaching that of the complete
vehicle. The facility will help to explore new methods
for more efficient shielding such as electrostatic and
2lectromagnetic shielding.

The gathering of basic data on the range of an energy
loss of protons and electrons in practical structural
materials and material combinations over a range of
energies, for which little or no information now exists
in the literature.

The evaluation of secondary radiation, primarily from

the lighter materials used in space vehicles. The infor-
metion is vital to an intelligent design of composite
shields or vehicle arrangements in which efficisnt design
against the secondaries introduced into the interior of
the wvehicle is required.

The determination of effects of proton and electron
radiation on instrumentation components, especially
solid-state devices such as solar cells and transistors.

The evaluation of the radiation environment on complete
and active assenblies or subassemblies of electronic
packages during simulsted operations.

The investigation of the effect of radiation on the phy-
sical and chemical properties of mamterial useful for
space applications such as fuels, lubricant, seals, and
ablative reentry heat shields which have tended to be
made of inorganics.

The investigation of the effects of radiation on the
properties of material as tley influence the emlssivity,
reflectivity, absorptivity, and transmissibility of
electromagnetic radistion; in particular, the effects on
surfaces so prepared to establish the properties required
for heat balance of space vehicles and the effects on the
transmissibility of windows and lens.

The evaluation and calibratiocn of new kinds of radiaticn
negsuring instrumentation.
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The success of the manned space flight program will depend in

" large mesasure on the ability to determine the effect of and the
corrective measures required to minimize the hazards of particle
radiation, both to electronic systems, to material, and to men, that
will be encountered in space flight. A number of exploratory tests
on both material and components have already been performed in both
- governmental and university accelerators. The cooperation of these
groups is excellent, but it is clear that the time that can be made
available for engineering research in these devices is too limited
even at ths level of reed which exists today. It is anticipated as
space activity grows and the requirement of long-time relisbility

of both instrumented and msnned flights becomes of paramount
interest, accelerating devices designed solely for space environment-
al testing will be required. The information gained from the opera-
tion of the space radiation laboratory as described in this proposal
will supply the definitive information required to produce sound
and reliable designs.

The location of the facility in proximity to a NASA center and
a university would enhance the importance of the facility for
accomplishing the needed NASA tasks involving radiation physics. A
near-academic location would permit maximum utilization of the
facility f'or NASA research as well as for the exploration of basic
physical problems by physicists on a university staff. By accom-
plishing this research in conjunction with an academic atmosphere,
stimulation would be provided to develop a space oriented university
research and education program to provide trained scientists for
space activities. Various locations are being considered where a
NASA in-house center and a university center can be closely assoclated
in a research program of mutual interest.

COST ESTIMATE:
A. TAND ACQUISITION....ceveesvvesascovocneans veeas -
B. SITE DEVELOPMENT AND UTILITY INSTALIATIONS .. $ 500,000
Utilities ...... e, $ 420,000
Grading and PAVING «cereevererecrerensannss 80,000
C. FACILITY CONSTRUCTION AND MODIFICATIONS ..... 11,090,000
Cyelotron ..ivererereseeseanassnsnsa....10,300,000
Heusing (11,000 squore feet at $22.70 per
BQUATE £OUT) .t iraevnernnrennennns 250,000
Auvxiliaries and foundations .....ceeeeees 450,000
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D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS ....... $ 820,000
Blectron accelerator and associated
equipment ............ Ceriecsoans Ceneees $550,000
Instrumentation ......... cerersreans ceaves 270,000
EO DESIGN AND ENG‘II\EERING SERWCES [ EEEEREXERENEN NN NN NI I A S NI NN ] 62;000

Total estimated cost ...... $12,382,000
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VARIOUS LOCATIONS
FISCAL YEAR 1963 ESTIMATES
NOVA STAGE MANUFACTURING FACILITIES

DESCRIPTION:

Initial. funding is requested for the construction of highly unique
plant facilities required for the major subassembly and for the final
assembly of' the NOVA wvehicle. Present plans call for a production rate
of eight vehicles per year and the size of the plant will be predicated
on this production rate.

The F-L engines, which make up the N-1 (first) stage of the NOVA
vehicle will ve developed, produced, end static tested at facilities
svailable in California. The units will then be shipped to the Gulf
area for assembly into N-1 stages. The stages will be shipped by barge
thru existing waterways to the Mississippi Test Facility for static
testing. Shipment will then be by water to Cape Canaveral for mating
with upper stages. Launch will take place from the same location. The
M-1 engine which mskes up the NOVA vehicle second stage, will follcw a
similar process. '

The plan dictates a Gulf Coast location for construction of the NOVA
stages. However, the unique high bay facilities required for final
assembly, as well as the large amount of space required for component
assembly, require a thorough evaluation of existing plant facilities to
minimize the need for new construction. This project has been included in
the fiscal year 1963 budget because the probability that such facilities
exist appears remote. The description of s typical plant facility that
will be required follows:

(a) An area of approximately 173,000 square feet with a
total height of 70 feet will be required. The area
willl be used for the assembly of major components
such as the thrust frame assembly, propellant container
bulkheads, and cylindrical skin sections. The power
unit, composed of the thrust frame and engines, will
8lso be assembled in this area. Provision will be
mede for three floating assembly platform stations
which will carry the final assembly fixture.

(v) It will be necessary that the facility provide an area
of approximately 180,000 square feet with a total
height of 150 feet. This area will contain six bays
which will be used to assemble the propellant container,
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and to hydrostatically test, clean, and paint it. These
orerations will take place in U4 bays equipped with heavy
dvty concrete floors, a water storage and deminerali-
zetion system, and equipment for cleaning and painting.
Tte remaining two bays will be used for the final
assembly and checkout of the complete platform which
will be floated into position. All other fabrication

and assembly operastions for both the first and second
stages will be performed in other conventional height
facilities.

A typical plant layout for fabrication of the M-I stage is shown in the
sketch on the following page.

JUSTIFICATT.ON:

Studies and analyses. conducted to date of the possible methods for
assembling the N-I and N-II stages lead to the conclusion that the inord-
inately large size and weight of components make material handling the
governing “actor in the assembly process. In this instance, handling
of each stage in a vertical position is considered to be the most
practicable method. Thus, problems which might arise from temperatiure
differentials, stress; sag, materials hendling, and assembly, are mini-
mized. The probebility of obtaining a vehicle of high reliability is
improved. However, vertical assembly also demands headrooms which are
not normally available in manufacturing plants. As stated above, heights
of 70 and 150 feet are required, and to-date it has not been possible to
locate facilities which approach the height, overall size, and location
criteria.

The requested floor area is a function of component size, number of
units to e fabricated, and the time required for assembly. Since the
diameter of the stage will be 50 feet, the work stations have been planned
as 100 foot modules; 50 feet for the unit, and 25 feet on all sides as a
work area. The number of work stations has been determined through an
analysis cf the time to be spent in each functional area as well as the
number of units to be fabricated.

The cost estimate shown below is based upon minimum requirements to
initiate construction. An incremental amount is requested since total
facility construction requirements cannot be ascertained until the site
and a stage contractor are selected. The funding requested in this
budget provides for the initiation of construction which will include
site development, utilities installations, foundations, substructures,
and superstructures for an N-I stage fabrication facility. The total
area required for manufacture of both stages N-I and N-II was discussed
earlier in this writeup. The cost estimate below, however, provides for
only the minimum plant required for fabrication of the N-I stage.
Additione . requirements to complete the N-I facility and to permit con-
struction of the N-II stage will be established at a later date.
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VARIOUS LOCATIONS
FISCAL YEAR {963 ESTIMATES

NOVA STAGE MANUFACTURING FACILITIES

FINAL ASSEMBLY AND
CHECK OUT

HYDROSTATIC TEST AND
CLEANING

e

‘E ..
POWER UNIT ASSEMBLY  tumu

AND. CHECK OUT ST FRAME
ASSEMBLY
SKIN FORMING /

COMMON BULKHEAD WELD ASSEMBLY" apﬁ e
6 x20-DIAMETER_ 255 ¢
MILLS ~ R ”
12 X 45-FOOT FORWARD AND AFT BULKHEAD ASSEMBLY
SKIN MILLS :
BULKHEAD GORE TRIMMING

TYPICAL CILITIES FOR N~-I STAGE



COST ESTIMATE:

At IANDA(:‘QII[SITION.o...-..'..l..o...oo-...to....l...ooo..

B. SITE DEVELOPMENT AND UTILITY INSTALIATIONS:eeecocececcoes

Site Preparatlion..sceecececceccerennacess $100,000
Utility installations and connections.... 140,000
PAVAIIE e s s veeseoaersocesnasenaosonnncannes 135,000
CANAL: s veeeanseernsesesaanssoasnonsasanans 335,000

C. FACILITY CONSTRUCTION AND MODIFICATIONS..ceoeseccecsses

High bay area..(150 feet high;

81,000 square feet at $90

per square Foot)..ceeeseessceressacseses T,290,000
Low bay area..(T0 feet high;

115,000 squere feet at $55

per square FOOt).eeeeeressacsincscnseees 6,325,000

$710,000

13,615,000

D. EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS........ _ 1,775,000

Total estimated cost.iveeeceecrrencnss

16,100,000
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Page
No.

CF15-A2
CF15-A3

CF15-B1

CF15-Cl

NATIONAL AFRONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1963 ESTIMATES

CONSTRUCTION OF FACILITIES - 1963 PROGRAM

WALLOPS STATION

Location plan

Advanced data acquisition system....v.eeevvvesne

Modification and expansion of range control,
safety, and support systems and

equipment....oiieiieritiiennorattetcntoerennan

Vehicle checkout facilities and equipment.......

Total.--.-.-....--....-...

$1,500,C00

2,000,C00

800,C00

$k,300,C00
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WALLOPS STATION
FISCAL YEAR 1963 ESTIMATES

ADVANCED DATA ACQUISITION SYSTEM

DESCRIPTION:

This project will extend and up-grade the existing telemetry data
acquisition systems of the Wallops Station by the addition of e high-
gain, muliiple-frequency, sautomatic tracking antenns, pre-amplifiers,
receivers, and associated data-handling equipment. The improved
facilities will adequately cover the necessary portions of the higher
frequency regions being planned for usage, and will provide new telemetry
receiving techniques and pre-detection recording. In addition, to the
standard telemetry recording techniques, new digital methods will te
utilized in recording and processing the data onto cards and magnetic
tape that are compatible with existing digital computers and associated
equipment. A sketch of the high-gain telemetry antenna included in the
project is shown on the following page.

JUSTTFICATION:

The development of new telemetry equipment and techniques, operating
over a broed frequency spectrum and at ever increasing vehicle ranges,
requires a high-gain, quick-change, multiple-frequency, automatic-
tracking antenna system. Assoclated with this system are the necessary
pre-smplifiers, receivers, and data-handling equipment. Advanced
research projects particularly in the area of radio attenuation measure-
ments will extensively utilize the new higher frequency telemetry equip-
ment and techniques for data acquisition in order to penetrate the
ionization sheath of reentry vehicles.

The procurement of pulse code modulation equipment is required to
support future satellites, deep space probes, and early developmental
flight tests of advanced space systems. The equipment is required to
maintain a state-of -the-art telemetry data acquisition and handling
capability and to meet the broad frequency spectrum and extended range
requirement of advanced projects.

COST ESTIMATES:
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SITE IEVELOPMENT AND UTILITY INSTALIATIONS.......

Site preparation and pilings...eecvessen. $50,000
AcCcess rYOBAB. v etacercttrnccncsnsassrses 25,000
Utllity connections............ seeesscess 25,000
FACIIITY CONSTRUCTION AND MODIFICATIONS..veccosve.. sees o
Anteimtower-.--.......---..-...... ----- 100,000
EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS...:00es..
High -g,ain mtennao s e 0en 0000000800, se s 0000 600,000

Telemetry receiving and processing
eguipment ® 6 00 % 6000080600080 OePPIErPIPSSEOS 685,000

DESIGN AND ENGINEERING SERVICES...cveceveeccoocces ceceaes

Total estimated costeeeeeene e

$100, 000

100,000

1,285,000

— 12,000
$1,500,000
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WALIOPS STATION
FISCAL, YEAR 1963 ESTIMATES

MODIFICATTION AND EXPANSION OF RANGE CONTROL, SAFETY, AND SUPPORT
SYSTEMS AND EQUIPMENT

DESCRIPTICON:

The modernization and expansion of range control, safety, and
support systems and equipment will be accomplished by the direct replace-
ment of cbsclete equipment, the extension of existing systems to serve
new range facilities, the updating of present systems, and by the addition
of new equirment.

The cperational range control systems to be improved and extended
include the cable plant and duct bank; and television, meteorological,
Programming, timing, frequency shift, microwave, communications, data
displsy, and distribution systems. It will also be necessary to update
and extend the photographic and optical tracking sites. The range
safety systems will be updated by modernization of the command-destruct
transmitter and by the provision of additional range safety display
equipment. Utility systems will be modernized and expanded by providing
critical standby power, by supplementing the water system, and by
improving the power regulation equipment.

The scope of the work included in this project is indicated
graphically in the sketches on the following three pages.

JUSTIFICATION:

The expansion of vehicle preparation and instrumentstion facilities
will imposez additional requirements on the control systems associated
with range operations. These additional requirements must be met by a
concurrent expansion and modernizastion of the range control systems. The
modernization and expansion of photographic and optical tracking sites is
necessary for more accurate optical coverage of model flights for detailed
study. The2 production of accurate optical data requires that the sites
be in an optimum location with respect to firing azimuth, sunlight, and
range user's requirements. This project will provide optimum location
of easy access, standardized, optical sites. The meteorological auto-
theodolite system is required for the determination of near real-time
launcher setting corrections to accommodate the wind profiles st Wallops
Island prior to launch, and for post-flight analysis. The weather radar
will extend and improve the Station's weather forecasting facilities. It
is necessary to modernize and extend the range of the commend-destiruct
transmitter to maintain range safety coverage at the ranges attained by

Cr 15-B1



Ze-51 40

WALLOPS STATION

FISCAL YEAR 1963 ESTIMATES

MODIFICATION AND EXPANSION OF RANGE CONTROL.
SAFETY, AND SUPPORT SYSTEMS AND EQUIPMENT

W

AL

NI

e yw | Nt 2
1% -

L x '2
£

E b

EN al$

2 o

= -

7 g R - I6" CONCRETE PaD
Ty T
Bﬁ ?—20 TON PILES
ELEVATION

24' CONCRETE PAD

16"
OP PLATFORM|

10" DIAM,
IRSTRADOME|

PL AN
SCALE

——
QO S§ 1o srr

y.
/ @,/\ql“l\w GATE
RADAR UNITS i T T
TELESCOPE TOWER ) . / Q

N== N
PRESENT IGOR SlTE/_/\ PT'CAL TRACK!NG

— \
OPTICAL TRACKING “ .__

5&/§ TOWERS.
D v
<

e
LAUNCH AREAS 3,485

%
*’cw
TRACKmR
LOCATION PLAN

TELESCOPE _AND__ OPTICAL  TRACKING  TOWERS




€g=gl 0

WALLOPS STATION
FISCAL YEAR 1963 ESTIMATES

MODIFICATION AND EXPANSION OF RANGE CONTROL,
SAFETY, AND SUPPORT SYSTEMS AND EQUIPMENT

. wl
3 3 MAIN GATE
© bla
[} § RADAR UNITS

\ =

JIRAT] CIE

L — o i) Y-& CONC. PAD f\ el
THEODOLITE ’(
t Jo N 20 TON PILES STANDS
ELEVATION @/_)
AT .
- \%
10 DIAM. fce AN

ASTRADONE

g LOCATION PLAN
of¥
s

o
i
z
o
o

AAAAAAA ARNIA AL TUEARAL IT
Vi | LRV WA iwAL b i W i E ST.—A-"-!QS




e-91 49

WALLOPS STATION
FISCAL YEAR 1963 ESTIMATES

MODIFICATION AND EXPANSION OF RANGE CONTROL,
SAFETY, AND SUPPORT SYSTEMS AND EQUIPMENT

p
—-T-I WELL 8 PUMPING STATION——e

-1 ﬁ/ﬁw MAIN GATE /
* - ;‘* \! RADAR UNIT \‘ ‘:,
, . /

S F-CAUSE WAY
&\x {

CONC. APROND. ~ 500000 GALLON STAND BY POWER
4 WATER RESERVO\RA/ :

I P . 4
SeoL e D S
tey B
R v

=4 e
L SCALE — K*T e

—— = TR

o 5 10 Zorr. & T =~
JS I z == "LAUNCH AREAS 182 LAUNCH AREAS 3,485

Z ATLANTIC OCEAN

PLAN PERSPECTIVE

LS_-_Z e

]

LOCATION PLAN

STAND BY POWER

PUMP 8 CLORINATION BLDG, '.L.*

26 ]

=
—

s
. b
S 4 BERM \\

LW SLOPE AN

>__i_

B SCALE
' pem—
] 25 SOFT SCALE
’\“FV nFT
PLAN PLAN FLRSC VD
500,000 GALLON RESERVOIR PUMPING STATION




vehicles with orbital capebilities. Readout end displey devices for
vehicle parameters such as velocity must be provided.

The utility systems of Wallops Island must be modernized to continue
safe and efficient operation of the range. The Island water supply is
inadequate at the present time. New wells, piping, and & ground level
reservoir are needed for fire protection, pad deluge systems, and cooling.
Updating of the power regulation system is necessary because the present
equipment is either obsolete or has marginal capability, and spare parts
are increasingly more difficult to obtain. The increasing size, com-
plexity, and cost of vehicles and experiments has made necessary & source
of emergency power for equipment vital to maintenance of range safety and,
to the successful completion of experiments in progress in the event of
an untimely commercial power failure.

COST ESTIMATE:

Ao IAND!L(:G);[HSITION ooooooooo 6 8 0 06008560 06060600080008 060 00ss0tLSDPIGS - -
B. SITE DEVELOPMENT AND UTILITY INSTALIATTIONS.:¢ccvcceacens 185,000
Site preparation and piling........ cevsess  $109,500
Access roads and parking...... srecsssseons 37,000
Utility connectionsS..cceseesocccscncencens 38,500
C. FACIIITY CONSTRUCTION AND MODIFICATIONS.:.::cceeesesonecs 395,500
Cable plant and duct bank expansion....... 185,000
Erection of photogrsphic and optical
tracking site towers.......ccc000 tesenas 30,000
Telescope tOWEIreccsessesseaasasss cessans .o 50,000
Water reservoir.cceceeesecaces ceceretnnens 50,000
Purping station .. (320 square feet at
$25.00 per square £OOt)....oereessesscon. 8,000
Punp and chlorination building .. (500
square feet at $25.00 per square foot).. 12,500
Critical standby power building .. (2,500
square feet at $25.00 per square foot).. 60,000

D. EQUIFMENT, INSTRUMENTATION AND SUPPORT SYSTEMS..ce0secve. 1,339,500

Purps, chlorinator, end piping....... ceees 89,500
Clcsed-circuit TV system expansion
equipment........ cressssesssenessnas coes 90,000
Meteorological auto-theodolite system..... 88,000
Weather radar....... .o cesesssessensoas 100,000
Progremming and timing expansion
equipment.....cc0000ee ceeseses cesesennen 100,000

Frequency shift equipment......cevevesnees 95,000

(F 15-B5



Microwave system additions.....seeeceees.  $50,000
Comrnmnication system additions...cceeeee. 120,000
Anslog displey and distribution system

eXPENSioN . ettt ittcetencnsseansses 100,000
Telescope astrodOme. ccvvverecsoscscooonss 25,000
Modernization of command-destruct system. 95,000
Range safety display equipment........... 45,000
Criticel standby power genersting and

regulation equipment....ceceececaenee.. 342,000

E. DESIGN AND ENGINEERING SERVICES...ceecevecconrcnnsccocass 80,000

Total estimeted cost.seeeerceese §2,0:O0,000
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WALLOPS STATION
FISCAL YEAR 1963 ESTIMATES

VEHICLE CHECKOUT FACILITIES AND EQUIPMENT

DESCRIPTION:

This project will provide the facilities and equipment needed for
testing and ready-servicing of advanced configurations of space vehi-
cles and their associated components at Wallops Station prior tc
launching. The project will consist of:

(e.) The construction of a ready service building with
blast walls and protective partitions, which will
permit the maintenance of assembled vehicle
combinations in a stand-by status in close prox-
imity to the launch areas. A sketch of the
proposed building is shown on the next page.

(b) Modifications to existing facilities, including the
launch service towers, to conform to new vehicle con-
figurations; external power and control arms; terminal
structures in the launch areas; and existing checkout
facility structural modifications required for proper
installation of new environmental and test equipment.

(c) Procurement of automatic or semi-automatic sequencers,
special external power supplies, monitors, environ-
mental test devices, and other equipment to meet the
requirement for testing and checkout of vehicles and
associated components for telemetry and payload per-
formance tests, system guidance checks, and semi-
automatic countdown and monitoring techniques.

JUSTIFICATION:

The irnitiation of advaenced space programs requires the Wallops Sta-
tion to have facilities available to assemble, test, maintain in ready
state, and launch space vehicles of increased complexity over those
currently utilized. For example, Algol clusters, and larger solid pro-
pellant vehicles with new and varied combinations of upper stages and
configurations will be employed as booster systems for advanced experi-
ments and programs. In many cases guidance components will be added to
these vehicle combinations for the first time.

The significantly increased number of complex multi-stage vehicles,

such as those to be used in the advanced Trailblazer program, requires
that several completely ready vehicles be maintained in ready state to be

CF15-Cl
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launched on short notice in accordance with payload demands on meteor-
ological conditions and range instrumentation availability. Vehicles of
this nature cannot be maintained in proper state of checkout reaciness in
the rocket dead storage areas on the mainland station, since finel assembly
and checikout procedures would have to be repeated each time the total
vehicle wais so handled. A ready service facility with-suitable environ-
mental controlled chambers is required on the launch island proper to
receive vehicles that have completed testing, check-out, and aercdynamic
alignmen®; and balance. It is necessary that the facility be located in
close proximity to the launch areas to avoid excessive handling and
transportiation prior to actual erection on the appropriate launcher. At
the present: time, the vehicle assembly shops are utilized in this capacity,
in so far as space is available; however, under existing conditions this
necessitates the unsafe practice of performing assembly, mating, and check-
out procedures on some vehicle combinations in the same chawmber or bay in
which others are maintained in ready state for short notice launch. In
additiorn, the existing assembly and check-out facilities will be inadequate
in capacity and in size to accommodate the larger number of vehicle con-
figurations requiring ready state servicing in the fiscal year 1953.

The utilization of new and varied vehicle combinations with increased
complexities in upper stage configurations planned for launch in the fiscal
year 1963 requires that existing launch and check-out support facilities e
modified to meet the newly generated requirements. The addition of new com-
ponents, such as those associated with guidance packages, require service
tower platform additions and changes, and major adjustments and modifi-
cations to control arms and launch control cabling to properly service and
perform necessary checks in the launch area. Modifications to launch
area terminal structures will also be needed to accommodate the new equip-
ment included in this project. Additional modifications are required to
enhance the safety of launch area operations.

It is essential that pre-launch checkout systems keep pace with
vehicle and payload advances. Developments in high energy ignition squibs,
soon to appear in standard Wallops Station vehicles, plus the addition of
guidance packages on the advanced Trailblazer and altitude control. systems
for the Scout vehicle are examples which dictate the need for new pro-
cedures and equipment beyond the capabilities of those existing. Telemetry
systems in the higher frequency regions (S-band) planned for the fiscal
year 1963 will require new monitoring and test equipment. The overall
added complexity of new vehicle configurations will require automatic
and semi-automatic sequencers to expedite countdown procedures, the
existing nanual procedures and equipment being inadequate to effect a
suitable checkout and test of the numerous additional functions. Re-
lated pre-assembly checkout equipment is necessary to improve the relia-
bility of both the booster and the payload systems.
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COST ESTIMATE:

AI

B.

C.

E.

IAN])A(:QUISHION.......................'.......l.l.....
SITE DEVELOPMENT AND UTILITY INSTALLATIONS.:«eeseceveos
Site preparation and piling...ececeecececss $50,000
Access roads and pa.rking. e0cesrv0es0sOOLILLY 15,000
Ut:ility cONNectionS.eeescececseesscoccccsoes 85,000
FACILITY CONSTRUCTION AND MODIFICATIONS:¢sssesecssessns
Ready service building..(approximately 6,400
square feet at $23.00 per square foot).... 145,000
Lt'd.ii‘ication Of eXiSting fa.CilitieS. LI I S A WY 50, OOO
EQUIPMENT, INSTRUMENTATION, AND SUPPORT SYSTEMS:sscess.
Automatic and semi-automatic sequencers..... 90,000
External power sSuUpPpPli€S..ceeesccsccsscessess 60,000
Mcnitoring, test, and checkout equipment.... 275,000
DESIGN AND ENGINEERING SERVICES.:ecccecetsocscasnanacss

Total estimated coste...

$150, 000

195, 000

425, 000
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