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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES
APPROPRIATION SUMMARY

Fiscal Year

Fiscal Year Fiscal Year 1961 Fiscal. Year

1960 1961 Supplemental 1962
SALARTES AND EXPENSES....... $91,400,000 $170,760,000 -~--  $196,686,000
RESEARCH AND DEVELOPMENT.... 347,550,000 621,453,000 $49,000,000 919,539,000
CONSTRUCTION OF FACILITIES.. 84,625,000 122,787,000 - 119,075,000
TOTAL.eeevvnen. $523,575,000 15,000,000  $49,000,000 $1,235,300,000




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES
APPROPRTATTON SUMMARY

Salaries and Research and Construction

Expenses Development of Facilities Total
FISCAL YEAR 1960:
Supplemen tal Appropriation
Act 1960; P.L. 86 213.. $91,400,000 $347,550,000 $84,625,000 $523,575,000
Appropriation transfers;
P.L. 86-913 ....... e -550,000 -14,450,000 +15,000,000 —--
POLBLe e eeenneeens .. §20!8§O!000 §;;§,gloo!ooo §29,62§,ch2 §52=,'_,__2f[52000
FISCAL YEAR 1961:
Independent Offices Appro-’
priation Act; P.L. 86-626 $170,760,000 $621, h53 000 $122,787,0C $915,€00,000
Appropriasion trensfers;
P.li. 862130 cceeecnnnnnns --- -3,538,000  +3,538,000 ——-
TOALe eeeesanonnses $170,760,000 $617,915,000 $126,325,000  $915,000,000

FISCAL YEAR 1961:

Supplemental estimates.... ---  $49,000,000 --

$49, 000,000

FISCAL YEAR 1962:

Regular estimates......... $196,686,000 $919,539,000 $112,0Z§,OC§(=): $1,235, 300,000
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NATTIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

SATARIES AND EXPENSES

SUMMARY

Obgject

Personal Services and Benefits..

Travel and Transportation of
Pe:rso:ns.............l.....O...

Transportation of Thingsieeceeee

Rent, Communications, and
Ut:ili‘ties.............'.......

Printing and Reproductioneecsees
Security InvestigationSeeeessaes

Insurance Claims and
Indemnities.;.--toooo-uou--ooo

Irota».]-o.....lococ..O...Qno.on

Administrative reservec.ceececes
Unobligated balanCeessscsssocces
Transferred to Research and
Developmentecessecsosessssscces
Less anticipated reimbursements.

Total appropriationsS.cscsccees

FisiS%oYear Fisig%lYear Fisig%EYear
$76,427,501  $145,004,600 $161,396,000
2,7h1, kok 6,074,000 8,395,000
165,534 568,000 740, 000
9,159,642 23,131,400 27, 344,000
264,718 816,000 1,000,000
496,960 1,248,000 1,115,000
118,761 57,000 110, 000
89,374,540 176,899,000 200,100,000
——- 385,000 -
1,475,460 - —
+550,000 --- o
-— -6, 52k, 000 -3, 414,000

$91, 400,000 $170,760,000 $196,686,000




Location

NASA Headquarters......e.c..e
Langley Center.......cccvuens
Ames Center..coveeeeneeoeenne
Iewis Center..cvciveeeenvenes
Flight Center............ P
Goddard Center.....vccveevuee
Wallops Station..............
Marshall Center....cceeveeeees
Western Office....cceveennnnn
AEC-NASA Nuclear Office......
Iife Sciences Station........

Administrative reserve.......
Unobligated balance..........

Transferred to Research and

Development....cvoevenvernns

less anticipated reimburse-

Total appropriations...

NATTONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

SATARTES AND EXPENSES

SUMMARY

Number of employees at end of

Fiscal Year Fiscal Year Fiscal Year

1960 1961 1962
589 T84 91
3,202 3,220 3,330
1,437 1,437 1,437
2,73k 2,Thl 2,82k
411 k19 Lok
1,265 1,998 2,668
229 299 299
382 5,511 5,960
37 59 8
--- L 23
——— 21 51
10,286 16,493 18,122

Appropriations .

Fiscal Year TFiscal Year Fiscal Year

1960 1961 1962
$6,558,644  $10,913,000  $13,302,000
27,289,979 30,253,000 32,197,000
14,198,029 15,568,000 16,134,000
2h, 466,117 26,554,000 28,284,000
3,084,752 3,919,000 4,268,000
11,399,263 25,794,000 35,684,000
1,623,205 2,901,000 3,118,000
427,120 60,105,900 65,319,000
327,431 766,100 1,107,000
--- 27,000 211,000
--- 98,000 476,000
89,374,540 176,899,000 200,100,000
-—- 385,000 -
1,475,460 - ---
+550,000 - -
--- -6,52l,000 -3, 414,000
1,400,000 §110516o!ooo $196,686,000



Estimated end of year employment..e.ceevssasss

10 Personal services and benefits...

......

21 Travel and transportation of persons.......

22 Transportation of thingS.eeeereecesesronans

23 Rent, communications, and utilities:

Rent......

24 Printing and reproduction.

25 Becurity investigations..

Cormunications..
Utilities...

sec s e

42 Insurance claims and indemnities...eee.oec..

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES
AEC-
NASA Life
NASA Langley Ames Levwis Flight Goddard Wallops Marshall Western  Nuclear Science
Headqgtrs. Center Center Center Center Center Station Center Office Office  Facility Total
951 3,330 1,437 2,82y Lol 2,668 299 5,960 85 23 51 18,122
$8,976,346 $25,301,240 $11,392,000 $22,592,uk5 $3,567,139 $22,477,595 $2,01k,146 $46,482,02k $748,790 $25k,125 $459,285 $1hk,265,135
9,523,000 27,507,000 12,327,000 24,704,000 3,788,000 24,150,000 2,608,000 55,298,000 8hz,000 204,000 Lk5,000 161,396,000
1,368,000 643,000 160,000 312,000 165,000 2,960,000 90,000 2,550,000 117,000 5,000 25,000 8,395,000
50,000 12,000 15,000 25,000 20,000 540,000 5,000 50,000 20,000 1,000 2,000 740,000
120,000 2,185,000 1,231,000 900,000 235,000 7,480,000 125,000 6,551,000 90,000 -— - 18,917,000
400, 000 105,000 55,000 100,000 25,000 374,000 80,000 595,000 35,000 1,000 4,000 1,774,000
-—- 1,719,000 2,331,000 2,233,000 30,000 140,000 200,000 -~ - - - 6,653,000
616,000 26,000 15,000 10,000 5,000 4o, 000 10, 000 275,000 3,000 -— _——- 1,000, 000
1,115,000 ——- - - —— ——- - - - -— — 1,115,000
110,000 --- — - -—— - .- - - - ——- 110, 000
$13,302,000 $32,197,000 $16,134,000 $28,284,000 $4,268,000 $35,684,000 $3,118,000 $65,319,000 $1,107,000 $211,000 $476,000 $200,100,000

Anticipated reimbursements....

Total appropriation.....eeecess

sesceeesne

-3, 414,000

$196, 686,000



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

10 PERSONAL SERVICES AND BENEFITS

Analysis by location

NASA Headqu.a.r'ters....................
Lengley Centersscececscccscscsnscsnses
Ames Centereecescsces
Lewis Centerecseccseccccscscsccsosscscansnes
Flisht Center‘...........-.......---.-
Goddard Centereesssseseccsesvenresssces
Wallops Stetioneececcess
MarSha.ll Centeresseessesssonssscsccenn
Western Off1cCenesescoccoevecsoncanes
AEC-NASA Nuclear OfficEecscevessascas
Life Science Facllityeeceescscencense

*2ess0en0escsenoe

Total..ol.o’n.o..l.to...!o.’.'

Analysis by Types of Compensation

End of year employmenteecsscescscssasne
Position lapseSeseecececeserscsoscssa
Average nmumber of positionS..cececeses
Net cost of positionSeececeveccscesse
Other compensetiONeessecesccccesssonse

Personnel benefitSeececscecsesocacnee

Tot;alloloooo...o..'o.o.'o...o.

STAFFING LEVELS

Fiscal Year Fiscal Year Fiscal Year
1960 1961 1962
$4,778,654%  $7,490,000  $9,523,000
2k, 162,386 26,279,000 27,507,000
11,315,430 12,283,000 12,327,000
21,657,517 23,520,000  24,70k4,000
2,856,723 3,594,000 3,788,000
9,613,646 17,884,000 2k, 150,000
1,466,967 2,464,700 2,608,000
358,633 50,793,000 55,298,000
217,545 571,900 8k2,000
-——— 27,000 20k,000
—— 98,000 445,000
6,4 01 $1ks5,00L4,600 $161,396,000
10,286 16,493 18,122
699 330 532
9,561 16,163 17,590
$68,911,963 $124,832,400 $139,715,000
2,802,956 10,749,100 11,026,000
4,712,582 9,423,100 10, 655, 000
$76,427,501  $145,004,600 $161,396,000

The fiscal year 1962 budget for the National Aeronautics and Space
Administration proposes a staffing level of 18,122 employees, an increase of

1,629 employees over the number estimated for the current year.

The increase is

SEL-1



distributed among the following NASA installations:

NASA HeadquarterSeeesecesseoncacs 167
Langley Research Centeériescescsss 110
Iewis Research Centereeesescesscee 83
Flight Research Center.c.csveeeee T5
Goddard Space Flight Centercees.. 670
Marshall Space Flight Centers.... Lh9
Life Science Facilityeseoooscsses 30

Other offices.'.l.......'.'...... l"E
Total.......... 1!622
A teble summarizing requirements for personal services and benefits at
each NASA location is presented on the next page. Staffing charts for the

fiscal year 1962 may be found in the section beginning with page SE2-1.
Summery statements for each location follow:

NASA Headquarters

The required increase for the operation of the NASA
Headquearters is summarized as follows:

Office of the Administratoreecsssssescscces 30
Office of Advanced Research ProgramsS....... 16
Office of Space Flight ProgramsSeecescsscses 29
Of'fice of Launch Vehicle ProgramSesecccssoee 12
Office of Life Science ProgremsSseessssscses 3

‘Office of Technicel Information and
Educational ProgramBesececsessscsesessscns 18
Office of Business Administration.scscssece. _59
Total........t..l... ﬁ

The staff increases requested for the Office of the Administrator
and for the five program offices are required to provide an adequate
staff'ing level to plan, coordinate and direct the technical aspects
of the NASA program functions and responsibilities. The effective
evaluation and appraisal of the agency's operations can only be
atteined through the continuous review of program requirements and
progress, including related studies on the operational reliability
of major developmentel and space mission projects. The requested
personriel will provide management with the level of technical capa-
bility essential to the proper coordination of NASA effort with re-
latec work of other Governmental agencies and the scientific community.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

SUMMARY ANALYSIS OF PERSONAL SERVICES

AEC-
NASA Life
NASA Langley Ames Lewis Flight Goddard Wallops Marshall Western Nuclear Science
Headgtrs. Center Center Center Center Center Station Center Office Office Facility Total
Authorized end of year employment.. 602 3,202 1,439 2,734 L1k 1,265 229 383 38 --- -—- 10,306
569 3,202 L,b437 2,73k 411 1,265 229 382 37 --- --- - 10,286
Actual end of year employment......  $5,210,279  $22,303,%9k  $10,587,437  $20,072,125  $2,875,2%1  $9,569,407  $1,343,041  $2,283,37F  $300,065 --- -== §7h, 5k, b63
78k 3,220 1,437 2,7k kg 1,998 299 5,511 59 L 21 16,493
Estimated end of year employment... 7,383,446 24,316,310 11,312,000 21,798,000 3,098,000 16,537,600 1,994,921 42,340,979 516,400 $39,%00 $214,k95 129,551,551
Net cost of permanent positions.... 6,684,400 23,751,500 13,271,500 21,330,000 3,083,700 14,886,000 1,901,500 k1,072,070 482,000 2k, 800 90, 000 12k,577,470
All other personal services
and benefits.eeecrrnrcincsiennoes 805, 600 2,527,500 1,011,500 2,190,000 510, 300 2,998,000 563,200 9,720,930 89,900 2,200 8,000 20, 427,130
Total personal services and
benefitSeeesssevsnreecsssasecaces $7,4%90,000  $26,279,000 $12,283,000  $23,520,000 3,59%,000  $17,884,000  $2,464,700  $50,793,000  $571,900  $27,000 $98,000  $14s5,004,600
Within-grade salary advancements... $78,000 $156,780 $80,000 $1k2,110 $21,915 $180, 000 $19,225 $415,325 $1k,000 $165 $800 $1,108, 320
167 110 - 83 75 670 - LL9 26 19 30 1,629
New pOSitionSeseeessecsscasnsnseens 1,514,900 828,150 -— 652,335 L7, 00k 5,759,995 - 3,725,720 218,390 214,560 243,990 13,605,264
951 3,330 1,437 2,824 Lok 2,668 299 5,960 85 23 51 18,122
Estimated end of year employment... 8,976,346 25,301,240 11,392,000 22,592, kis 3,567,139 22,477,595 2,014,146 L6, L82,02k 748,790  25k4,125 459,285 14k, 265,135
Deduct regular 1apSeS.se.ecsssess 36,351 62,000 53,000 90,055 Lo, 239 52,995 11,536 220,084 18, 400 k2o 1,685 586,765
Deduct new position 1apses....... 357,995 207,150 - 163,335 2Lk, 000 2,282,200 -— 562,000 27,390 71,625 L9, 200 3,964,895
Deduct within-grade lapses....... 39,000 78,390 40,000 71,055 10,900 90,000 9,610 207,600 7,000 8o Loo 554,035
Add terminal leave.i..veesroeness 13,000 25,300 35,000 75,000 6,000 12,600 - 15,660 4,000 - ——- 186, 560
Net lapse deductioN.....seceseessees k20,346 322,240 58,000 2kg, kL5 289,139 2,412,595 21,146 97k, 02k 48,790 72,125 51,285 4,919,135
Personnel compensation:
Permanent positions...eceseesecsss 8,556,000 2k, 979,000 11,334,000 22,343,000 3,278,000 20, 065,000 1,993,000 45,508,000 700,000 182,000 ko8, 000 139, 346,000
Intermittent employment.......... 100,000 - -— ——- -— 125,000 -— 12,000 - ——- - 237,000
Temporary employment...eeeeesaess - - - - -——- — - 132,000 ——— - - 132,000
Other compensation:
Overtime and holiday pay......... 165,000 579,000 60, 000 589,000 260,000 2,000,000 400, 000 6,100,000 15,000 5,000 5,000 10,178,000
Nighiwork differentiaiscecececees - 5,000 65,000 65,000 1,000 60,000 32,000 10k, 000 - -— —— 372,000
Additional pay for service abroad - - -— -— - 45,000 -—- --- - -— - 45,000
Reimburseble details.eeieeesesess 60,000 - 8,000 -— -— 297,000 —— -- 66,000 - - 431,000
Personnel benefits:
living and quarters &ilOWAJICES... 3,060 -—— ——— --- -— 25,000 17,000 ——— -— -—- -— 45,000
Uniform 21l 0Wancetennnnenerereess - 1,000 1,CCC 7,000 1,000 --- 2,000 1,000 --- --- -— 13,000
Life inSUTranCe.ssssssssesssoreses 30,000 81,000 40,000 73,000 12,000 70,000 7,000 131,000 4,000 2,000 2,000 452,000
Health DIrOSIamS..sesecsssssssssss 53,000 199,000 90, 000 179,000 27,000 154,000 25,000 420,000 7,000 3,000 3,000 1,160,000
Retirement contributions......... 551, 000 1,620,000 725,000 1,445,000 203,000 1,299,000 131,000 2,784,000 48,000 12,000 27,000 8,8L5,000
TBXES e s srsvanssesssannsesssnsnons k4,000 2,000 3,000 2,000 k4,000 5,000 1,000 75,000 1,000 - — 97,000
Incentive awardS.ss.eeeesocscecens 1,000 1,000 1,000 1,000 2,000 5,000 --- 31,000 1,000 -- -— 43,000
Total, personal services and
benefits.eeeetiaanenecsssscnncsns $9, 523,000 07,000  $12,327,000  $2k, 704,000  $3,788,000  $24,150,000 $2,608,000  $55,298,000 $842,000 $20k,000 $4h5,000  $161,396,000




In order to strengthen the business activities of the NASA,
59 additional employees are required to provide technicael and
clericel assistance for the agency's personnel administration
program in areas concerning employees benefits, recruiting, end
menpower evaluation and development; to provide the necessary
technical and clerical assistance in procurement matters relating
to contract negotiation and administration and to the acquisition
and disposal of property; to improve and strengthen the budgetary
and fiscal functions of the agency; and to meet an expanding work-
load in audit, administrative services, management anelysis, and
other supporting activities.

Langley Research Center

The mission of the Langley Center is to provide the basic
technical background to support the development of advanced types
of menned vehicles. The technical disciplines in which the major
part of the research effort of the Langley Center is placed are
aerodynamics, fluid mechanics, structures, materials, and flight
mechanics. Studies are also being directed toward the structural
and operating problems of the supersonic transport and other type
aircraft employing the variable swept-wing concept. Considerable
effort is being expended on problems involving lunar and plenetary
landings, booster recovery, passive commmunications satellites, and
other relsted space assigmnments. An additional 110 employees are
requested for the conduct of research on problems relating to the
supersonic transport.

Ames Research Center

The major portion of the total research effort of the Ames
Center is in support of the space missions of the agency. Studies
are continuing on the advanced types of aircraft of interest to
both the military end commercial operators. Considerable effort
will be expended toward the solution of problems involving the
reentry of space vehicles, guldance and control of nanned space
vehicles, and human behavior under space envirommental conditions.
No increase in staff is proposed for this center for the fiscal
year 1962.

Lewis Research Center

The work of the Lewis Center-is.in support of experimental
and developmental projects associated with propulsion systems,
fuels, and the effects of nuclear radiation and temperature on
materials., The Center also conducts fundamental research to enable
the development of advanced propulsion systems. Much of the work
is applied toward obtaining solutions on developmental problems
on rocket engine performance in support of the agency's vehicle
development program. Investigations are also underway in direct
support cf nuclear propulsion systems and other related projects.
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A total of 83 additional employees is requested of which 70 will

be engaged in the conduct of research on problems relating to the
supersonic transport propulsion system. The balance of 13 employees
is requested for the purpose of monitoring contracts on nuclear and
electrical generation systems, for which project responsibilities
were recently assigned to this center,

Flight Research Center

The hasic mission of the Flight Research Center is the conduct
of full-scale flight operations involved in the performance evalu-
ation of manned aircraft. The current personnel of the Center are
presently utilized almost entirely in support of the X-15 flight
research program. It is proposed to continue this level of effort.
in the fiscal year 1962 in investigating the performasnce of the
X-15 aircraft employing larger thrust engines. An additional 75
employees is required in the fiscal year 1962 to support the Jjoint
Air Force-NASA Dyna-Soar project and to conduct flight operations
on the problems of the supersonic transport. A B-58 aircraft will
be utilized as the initial vehicle for supersonic transport flight
studies pending the delivery of & B-70 aircraft at a later date.

Goddard Space Flight Center

The Godderd Center is assigned the responsibility for develop-
ment of all earth orbiting spacecraft and for the manned satellite
program of NASA. This includes the development of sounding rocketis
for investigation of the earth's upper atmosphere and probes into
near spac2, sclentific satellites to orbit the earth for the purpose
of obtaining scientific data to increase man's knowledge of space
enviromment, applications satellites designed to provide scientific
advancement in technology such as weather predictions, communications
via satellites, and other areas involving future practical applications.
In addition, the center is responsible for meintaining e world-wide
network rfor both manned and urmmanned satellite tracking. A total of
660 additionsl employees is requested for the fiscal year 1962 in
the followiag major areas:

(1) An increase of 115 employees is required in
the space science and satellite epplications
group to provide project management personnel
to monitor large systems contracts, The pro-
Jject menagers will be responsible for the
technical direction of the development projects
being carried out by industrial contractors.

(2) An increase of 253 employees is required for
the manned satellite group in order to provide
the technical capability to meet the heavy
operational schedule of the Mercury program
and to evaluete and analyze the results obtained
in preparation for future manned space flights.



(3) An increase of 138 employees is required for
the tracking and date systems area. The in-
crease in personnel is requested to manage
the development of new and advanced tracking
systems and equipment; to meet increased opera-
tional responsibilities due to more numerous
and more complex space flights; to provide for
increased data acquisition, reduction, and
analysis; and to supervise operation and con-
trol of ground space commnication networks.

(4) An increase of 108 employees is required for
the preflight testing and evaluation of space-
craft under simulated flight conditions and to
provide additlonal shop febrication personnel
to perform such services not covered by con-
tract.

(5) An increase of 45 employees is needed in the

business administration area. The increase
will provide the administrative personnel re-
guired in comnection with the negotiation and
administration of the additional contracts
required by the accelerated space progrems.
An additional 1l employees are required to
stréengthen the general management functions
of the Center.

Wallops Station

This small launching organization conducts the numerous launchings
of the sounding rocket program and the solid propellant orbital vehicles
in resporse to the needs of the sounding rocket and satellite programs.
No incresse in staff is requested for the fiscal year 1962.

Marshall Space Flight Center

The Marshall Center is assigned the responsibility for the develop-
ment of launch vehicles to meet the NASA space mission requirement; for
conducting feasibility studies on propulsion and fueling systems; and
for the supervision of launch operations of NASA vehicles developed by
industry. Launch operations are conducted at the Atlantic and Pacific
Missile Ranges, and at the Wallops Station. At the present time, the
Marshall (enter is charged with management responsibility for the Saturn
and Centeur vehicle development progrems; the procurement and launch of
operatioral Mercury-Redstone and Agena-B launch vehicles; and the develop-
ment of the 1,500,000-pound thrust F-1 engine and the 200,000-pound thrust
J-2 engire. Later in calendar year 1961, management of the Scout program
will alsc be placed at the Marshall Center.

SE1-6



The planned expansion end acceleration of program activity
in the fiscal year 1962 will require additionsl staffing at the
Marshall Certer. Some part of the total staffing requirement
will be realized through the reassigmnment of personnel presently
engaged in the Department of Defense wespons systems work that
will be partielly phased out during the fiscal year 1962. A net
increase of 449 employees is requested for the fiscal year 1962
in the following mejor areas:

(1.) An increase of 292 employees is required
in the vehicle development area to increase
technical direction and project management
capabilities. This increased capability
is required as a result of accelerated
program activity and to meet the tight
schedules of the Saturn, Centaur, Agena,
and Scout vehicles. The Marshall Center
has entered into a number of mejor contracts
for design, development and integration of
Saturn stages and the Centsur engine and
stages; for propulsion technology and
development projects; and for procurement
of Agena-B launch vehicles. The negotiation
and menagement of these contracts have resulted
in critical requirements for professional and
project management type personnel. The addi~
tional personnel are required for the technical
supervision of the contract and for the advance
of in-house technology. The in-house tech-
nology supports the contractor effort, the
technical supervision of the contracts, and
forms a base of knowledge on which the develop-
ment of more advanced vehicles can rest.

(2) An increase of 67 employees is required in the
areas of propulsion and advanced vehicle technology.
The propulsion technology area covers major develop-
ment contracts for the F-1 and 200K engines as well
as development in solid, electric and nuclear pro-
pulsion systems. The advanced vehicle technology
area includes expanded efforts in orbital opera-
tions, future vehicle configurations and launch
operations development work.

(3) An increase of 90 employees is required in the
business administration area. Within this area,
the most significant increase is for personnel
required for negotiation and administration of
additional contracts generated by expansion and
acceleration of the Research and Development pro-
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grams. Increases in the other administrative
areas are required to meet additional workloed
resulting from increased progrem activity.

Life Science Facility

An increase of 30 employees is required for the development of
internal competence and for the management and evaluation of the life
sclence programs being conducted through grants and contracts.

Other Offices

Twenty-six additional employees are required for the Western
Operations Office to meet the increasing workload in connection with
managenent and monitoring of contracts with development contractors
on the West Coast. Nineteen additional employees are required to
adequately staff the NASA segment of the Jjoint AEC-NASA Nuclear
Office.

FUNDING REQUIREMENTS

The unding levels proposed for the fiscal year 1962 are required to finance
on a full-year basis the staffing levels authorized for the end of the current
fiscal year; the additionsl within-grade salery advancements due in the budget
year; and the funding for the 1,629 additional employees requested., The posi-
tion lepse rate for new positions is estimated at approximately 30 per cent. A
lapse rate of 50 per cent has been used for the within-grade salary advancerents
becoming due in the fiscal year 1962. The funding requirements for these pur-
poses are listed by location on page SEl-3.

Fundiing requirements for other compensation end for personnel. benefits are
sumarized in the following table:

Fiscal Year  Fiscal Year Fiscal Year

Other Compensation 1960 1961 1962
Overtime and holiday PaY.eceececaseses $1,725,972 $9,500,000  $10,178,000
Nightwork differential.ee..cceecscessss 160,874 353,000 372,000
Pay above 52-week bas€.e.ccsesscsosne 565,800 499,100 - -——
Pay for services abro@dec.ecscecscses 1,519 39,000 45,000
Reimbursable detallSeeseccescsscesses 348,791 358, 000 431,000

TOGE e eseveesoccoacsososeananns $2,802,956  $10,749,100  $11,026,000

Personnel Benefits

Living and quarters allowanCeS....sss $7,526 $32,400 $45,000
Uniform allowancesS.cceesceceeccconces 9,905 12,200 13,000
Federal Llife insur@nCeCesececesccccsss 218,771 324,600 452,000
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Fiscal Year Fiscal Year ©Fiscal Year

1960 1961 1962
Health benefits pProgréMeccssscescsses --- $993,500  $1,160,000
Retirement contributionS.secseceecscss $h, 465,122 7,942,500 8,845,000
Social securlty t&XeBeesereeesseesoss 9,903 80,900 97,000
Employees incentive awardsS.cesesesces 1,355 37,000 43,000

T'Dtal.......l..........I...... ih!ilzgzae 22!)"'22!100 §1026‘2&

The major portion of the increase requested for overtime and holiday pay
is required for operational requirements in connection with the complex logistic
and preflight check-outs on spacecraft end instrumentation before launchings,
particularly for the Mercury program. The increases in life insurance, hesalth
benefits, retirement contributions, and other personnel benefits are required
to support the personnel level proposed for the fiscal year 1962.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED PERSONNEL STAFFING (H.\R"I’
FISCAL YEAR 1962

NASA [IEADQUARTERS

OFFICE OF THE ADMINISTRATOR

1 Excepted Administrator $ 22,500
1 Excepted Deputy Administrator 21,560
1 Excepted Assistant tothe Administrat 17, 000
15 Assistantto the Deputy Administra.or 13,730

-14 Staff Assistant 12,210

1 (:5-14 Scientist, Special Staff Ass¢istart 12,470

7 Other GS Personnel 43,985

13 $143,395

r OFFICE FOR U. N, CONFERENCE

for U. N. Conference

1 Excepted Chief, Technical
Papers Hranch

1 GS-15 Chief, Technical Exhibits

1 G5-15 Director of Administration

1 GS-15 Technical Director

1 G5-14 Deputy Director of
Administration

1 GS-14 Assistant to Director for
Program Planning

11 Other GS Personnel

18

1 Excepted Assistant to the Administrator

$ 19,000

16, 000
15, 030
15, 030
13, 730

13, 250
12, 470

81,432
$184, 952

il |

EVALUATION

ASSISTANT ADMINISTRATOR FOR CONGRESSIONAL
RFLATIONS

1 Excepted Ass.stant Administrato: tor

1 Excepted Director of Program Planoing
and Fvaluation

1 Excepted Scientist for Propulsion

I Excepted Scientist for Vehicle Design

s BRI

1 Excepted Scientist for Guidance and

OFFICE OF PROGRAN PLANNING AND

$ 31,000
19, N00
17,300

cepted Scientist for Advanced Technology 17, 000

Control 16, 000
I Excepted Scientist for Electronics 16, 900
1 GS-13 Seientist, Rovket Propulsion 14,1
5 Other GS Personnel
i3 §148, 275
SECURITY CLASSIFICATION BOARD
3 GS Personnel $22,135

QFFICE OF THE ASSOCIATE ADMTNISTRATOR
1 Excepted Assoclate Administrazor  $ 21,000
1 Excepted Assistant Administrazor
for Programs 19,000
1 Excepted Director of Reilabillty
and Systems Analysis 16,750
1 Excepted Director of Program
Management 16,500
1 Excepted Deputy Director of
Reliability and Systems Analysis 16,000
1 Excepted Chief, Technical Progzram
Analyeis 15,250
2 GS-15 Special Assistant to
Assoclate Administrator 27,460
1 GS-15 Mathematical Statisticlan 14,380
1 GS-15 Sclentist, Systems Rellabil: &y
Anelysis 14,055
1 GS-15 Scilentist, Measurement 3Systems 13,730
1 G8-15 Scientist, Structures 13,730
4 GS-15 Scientist, Aeronautics 54,920
1 GS5-15 Mathematiclan 13,730
5 GS-14 Sclentist 62,6;3
26 Other GS Personnel 203,3
hn) 522,403

T

I Excepted General Counsel

3 Excepted Aesistant General Counsel

1 Excepted Assistant General Counsel
for Patent Matters

2 5-15 Attorney Advisor

1 GS-15 Patent Attorney

1 GS$-15 Executive Secretary, Committe
on Long Range Studies

2 GS-14 Attorney Advisor

1 GS-14 Patent Attorney

1 :S~14 Patent Advisor

20 Other GS Personnel

EE]

OFFICE OF GENERAL COUNSEL

$ 20,500
50, 000

16, 500
29, 410
14, 380

€
14, 705
25, 200
12,990
12, 730

132, 040
$328,455

OFFICE OF INTERN
I Excepted Director, Of

ational Prograr

Intern:

1 GS-15 Facilities Progr
1 GS-15 Joint Projects ¢
1 (G8-15 Chief, Internati

Organ

Coope

izations

_8 Other GS Personnel

1 Excepted Director of Launch Vehicle
Programs

1 Fxvepted Deputy Director

1 Excepted Chief, Analysis and Requirements

1 GS-15 Budget and Programming Specialist

} GS-15 Avronautical Power Plant Research

Engincer
2 (i$-15 Scientist, Launch Vehicle Analysis

5-13 Seientist, AMission Analvsis and

Congressional Relations $10, 000
1 GS-15 L gislanive Liatson Office - 15, 290
1 G8-14 Legislative Assistant 12,470
6 Other GS Personnel 51, 445
9 $04,7200
TTONS BOARD
1 GS-15 Se retary 1o the Boyard
2 Other GS Personnel
3
— JE—
OF “ICE O SPACF FLIGE T PROGRAVS
1 Exceptec Ditectar of Spoce Fligat
Prograns $ 21,000
I Excepter Depaty Dircetor 19, pon
r 2 Fxcepteo Tecanival Assistant te the
Dirceter 33, 00
1 Excepte: Sercor Seientil o Coor b ator 16, noo
_3 Other (it Persennel 26, 260
10 $11
v
i PROCRAN PLANNING AND COORDIN ACION
|
|1 Exveptec Assistant Dire stor 310,000
16 v Soocnust, Space Sciences 14,005
o L GS-10 Program Management OF toey 14,003

<14 Scientist, Program Coor liration
GS$-14 S.ientist, Technical Coor dination
1 GS-14 Program Managerient Assistant
i1 Other Gy Personne

| GS-10 Scientist, Progran Coor uation 14,055
|

[

|

1 GS-13 Technical Assistant to Director
2 GS-14 Budget and Programming Specialist
1 GS-14 Scientist, Propulsion Program
Coordinator
20 Other GS Personnel
33

.[ Requirements

OFFICE OF LAUNCH VEHICLE PROGRAMS

$ 21,000
19, 600
16, 00
14,380

14, 3180
27,785

28,110
13,730
14, 680

VEHICLES

I Bxvepted Assistant Director for Vehicles

8
SATEL T AND SOUNDING 1 OCKET PHOGRANS
1T Fxeepte d sistant Director $ 10, 000
1 Excopted Chief, Geophivsios Droagrams 17, 250

1 Exeepte

Staff Serentst Geophosioal
s 13,500

4 Chier, Astrophys:
d Sttt

s

s Drograms 3,500

vientist Fne e
ST Serentist. Acron gy
Filght Svstem
Tonnspheri: Plistes
A roncray

wentost,

fent st, Salar Astrono ny

ren st Galactie Astronoms

S en st Antropavsios
Patioat Svste ns
stent st Telemetry Sveteoms

3 Pevsonnel

1en

i | Excepted Chief, Advanced Vehicle

\ Development Programs

1 Excepted Chief, Saturn Class Vehicle
Programs

1 Excepted Chief, Scout Class Vehicle
Programs
i6-15 Scientist, Veliele Development

-15 Sewentist, Guidance Systems

-15.8crentist, Structure

-14 Sciennst, Vehicle €
-14 Scientist, Launch Yehicle Programs
-14 Assistant Chief, Saturn Class
Vehicles Program

1 GS=14 Scientist, Electronics

1 GS-14 Scientist, Aeroballistics

1 GS-14 Physicist

6 Other GS Personnel
70

3
1
1
1 ems Analysis
1
1

PROPULSION

FEWAR AND PLANETARY

| Excepted Assistant Director for
Propulsion

cepted Chief, Liquid Rocket Programs

I Excepted Manager, AEC-NASA Nuclear
Propulsion Project

I Excepted Scientist, Nuclear Propulsion

] Excepted Chief, Space Propulsion
Programs

1 Excepted Staff Scientist, Liquid Rocket

1

$ 19,000
16, 000

17, 000
5,300

Propuision 500
l{ 1 Txcepted Chief, Solid Rocket Development 500
1 (jS-13 Scientist, Nuclear Electric
Genorating Systems 14,705
1 GS-15 Scientist, Advanced Propulsion
Systems 14,055
1 GS5-15 Scientist, Solid Rocket Propulsion 14, 055
1 GS-14 Scientist, Propulsion Executive
Assistant 13,510
1 GS-14 Manager, Rocket Development
and Sounding Rockets Project 12,210
_8 Other GS Personnel 49,390
21 $245, 805
LAUNCH OPERATIONS
1 Excepted Assistant Director for Launch
Operations $ 17,500
1 Excepted Chief, Range Support 15, 500
1 Excepted Chief, Launch Projects 15,500
bt 1 GS-14 Technical Staff Assistant 12,730
1 GS5-14 Scientist, Instrumentation 12, 990
1 GS-14 Construction Coordination Engineer 12,470
1 GS-14 Manager, Range Support 12,210
1 GS-14 Manager, Launch Projects 12,210
_3 Other GS Personnel 16,190
11 $127,300

I Excepte ! Ascistant Iirector $ 149,000
1 Excepte f Chinf, Science Progr:ms 17,500
: 3 Chicf, Flight & 17, 000
- i Chief, Programs Coo d.nation 17, 000
I Steff Scientist, Lunar Foght
s 16, 500
- 1§ Sto.f Scientist, Spaced raft
Techno logy 13,3500
bl 1 Excoptei Sta’f Scientist, Planetary Flight
, 500
Spare PProbes L7105
Instrurentatica 85
Lunar and Plarstary Sciens 460
Sparec-aft Ted hnology 13,730
1 GS-15 Srienzst, Lunar 3ervice s 13,730
1 (G8-14 S-ient.st, Planetury Sciences 12,730
1 GS-14 Scientist, Instruraentaticn 12,210
8 Other G5 Personnel 48,314
[T 268, 665
i
APFLICATION AND MAXNNID SATELLITFE
PROGRAME
1 Excepte | Assistant Director $ 19,000
1 Excepte | Chief, Manned Space "light
Programs 16,500
1 Excepte { Chief, Advanced Techiology
Programs 16, 000
1 Excepte ] Chi=f, Communicatiors
Satellile Program 15,750
1 Excepte | Chizf, Meteorological
Satellite Programs 15, 500
1 Excepte! Assistant Chief, Meteorological
Satellite Programs 15,500
1 Excepte! Staff Scientist, Manne i
’ Satellit:s 15,500
1 Excepte: Staff Scientist, Advan ed
Mannec Systems 15,500
1 G5-15 Executive Assistant 15, 030
1 GS-15 Scientist, Flight Compeonents and
Subsystems 14,055
2 GS-15 Scientist, Communicatiot s
Satellit> Systems 27, 460
1 GS-15 Scientist, Meteorological
Satellit»s 13,730
1 GS-15 Scientist, Manned Satelli'es 13,730
1 (GS-14 Si.ientist, Space Power T-chnology 12,210
1 GG8-14 S :ientist, Meteorclogical 3atellites 12,210
2 GS-14 S:ientist, Manned Satellites 24, 420
14 Other G35 Personnel 84, 800
33 $360, 625
SPACE FLIGHT OPERATIONS
1 Excepted Assistant Dir % 19, 000
1 Excepted Chief of Oper. 16, 500
1 Excepted Chief, Advanced Deve opment 16, 000
1 Excepted Chief, Flight Operaticas 16, 000
1 Excepte:! Staff Scientist, Communications
Operations 16, 000
1 Excepted Staff Scientist, Telem-try and N
Instrun.entaiion 16, 000
1 GS-15 Scientist, Computers and Celestia)
Mechanics 15,030
" 1 GS-15 E ectronic Engineer 15,030
4 GS-15 S: ientist, Instrumentation 56, 220
1 GS-15 T :chnical Assistant 14, 055
1 GS-15 Scientific Representative for NASA 15, 290
3 GS-15 Scientist, Tracking Programs
Coordinatior 41, 190
1 GS-15 Scientist, Data and Comp iting
System s 13,730
1 GS-15 Scientist, Tracking Systems Analyst 13,730
1 GS-14 Scientist, Communicatiors Systems 12, 470
12 Other Gt Personnel 68,850
32 §384,595

- NN S — X
[ OFFICE OF BUSINESS ADMINISTRATION
| OFFICE OF ADVANCED RESEARCH FROGRAMS
I Excepted Director of Advanced Riseardch 1 Excepted Director of Business
Progran. < $ 21,000 Administration $19, 000
1 Excepted Deputy Director 19, 000 1 Excepted Assistant to the Director 16, 500
3 Other (S Personnel 19,140 1 Excepted Deputy Director 16, 250
§59, 140 2 Other GS Personnel 11, 760
35 $63,510
|
STAFF ASSISTANTS
TECHNICAL ASSISTANTS Management_Analysis:
) I Excepted Director of Management
1 Fxcepted Technical Assistant to i Analysis $ 16,500
Director § 16,500 3 GS-15 Management Analyst 45,515
I Fxeepted Staff Scientist, Rescarct _ L GS- 14 Management Analyst 12,210
lfrt‘)gx am Coordination 15, 000 8 Other GiS Personnel 60, 705
1 (.5-15 Technical Assistant for Risearch . i3 $136 G50
Facilitios 15,290
1 (8-15 Technical Assistant for Retearch o Safety
Repor ts 15,030 T GS-15 Safety Officer $14, 380
1 (:$-14 Technical Assistant for B scarch 1 Other GS Personnel 5 355
Program Analysis 12,730 N STo.vis
13 Other GS Personnes 80,740 .
18 $155,340 Construction Analysis and Standa~ds:
o 1GS-15 Construction Engineer $13, 730
B ! GS-14 Facility Specialist 12,730
ASSISTANT DIRFCTOR FOR AEROD Y NAMICS 1 GS-14 Construction Engineer 12,210
AND FLIGHT MECHANICS 1 Other GS Personnel 29,655
i $68, 325
I Fxeepted Assistant Dircctor
:l; Cther GS Personne! AUDIT DIVISION
I I Excepted Director of Audits $ 16,500
- T ! GS-15 Supervisory Auditor 14,703
AFRODYNAMICS AND FLIGHT MECHANICS ; 4 GS-14 Supervisory Auditor 50,660
RESIARCH DIVISION 12 Other GS Personnel 110,110
| Fxcepted Chief $ 17,000 QU H $181,975
i Fxcepted Assistant Chief 13,750
1 Fxcepted Staff Scientist, Stabilit and
Control 13,500 PROCUREMENT AND SUPPLY DIVISION
3 ($-15 Research Engineer, Aerodynam ¢ 42,815
1 (.8-15 Scientist, Hyvpervelocity 1 Excepted Director of Procurement and
Aerocynamics 13,740 Supply $ 17,250
2 (;$-14 Hesearch Engineer, Stabiii'y ani ; 1 Excepted Assistent Director 15,500
Control 1 GS-15 Procurement and Supply
X ) Officer 15,030
1 (.§-14 Rescarch Engineer, Aerodynam cs 1 GS-15 Agsietant Procurement end
1 (§-14 Physicist | Supply Officer 14,705
_T7 Other S Personnel H o 2 GS-15 Contract Specialist 27,785
18 1 GS-1k Procurement Specialist 12,730
6 GS-1k Contract Specialist 74,820
1 GS-14 Fecility Speclalist 12,730
ASSISTANT DIRECTOR FOR STRUCTURFES AND 1 GS-1h Traneportation Specialist 12,470
MATERIALS AND OPERATING PROBLEMS 1 G5-14 Industrial Specialist 12,470
1 G8-1k Electric Rate Speciallst 12,470
M | Excepted Assistant Director 1 GS-14 Contract Negotlator 12,210
L Other 5 Porsonmel &b Other GS Personnel 482,475
3 k2 $722,655
] |
STRUCTURES AND OPERATING PROELEMS SECURITY DIVISION
RESEARCH DIVISION
1 Excepted Director of Security $ 15,500
1 Excepted Chief $ 17,000 1 GS-15 Assistant Director 14,705
1 Excepted Assistant Chief 15,500 | iS-14 Personne! Security Off: -er 12,470
1 (iS-15 Research Engineer 14,795 1 G5-14 Security Specialist 12,470
1 (iS<14 Research Engineer, Aerodvnam.c 24 Other GS Personnel 177,660
Loads 13,510 28 $232,805
I (iS-14 Scientist, Meteorology 12,730
I (i5-14 Scientist, Noise and Humar Fac:oss 12,730
2 (i5-14 Scientist, Structures 24, 420 FINANCIAL MANAGEME NT DIVISION
1 (iS-14 Acronautical Research Engineer 12,210
4 Other GS Personnel 21, 990 1 Excepted Director of Financia.
13 §744,755 Management $ 17,250
f 1 Excepted Budget Officer 16, 000
d 1 GS~15 Fiscal Officer 14, 380
MATERIALS RESEARCH DIVISICN 1 GS-15 Chief, Accounting Systems 14, 055
| Excepted Chief $ 16, 000 3 GS-14 Budget Analyst 39, 230
5 (;5-14 Research Engineer, Mater als 62, 870 1 CS-14 System Accountant 12,470
1 GS-14 Physicist, Solid State 12,210 47 Other GS Personnel 322,155
5 Other GS Personnel 29, 655 55 $435, 540
L 12 $120,735
PERSONNEL DIVISION
ASSISTANT DIRECTOR FOR POWER PLANTS
b 1 Excepted Assistant Director $19, 000 1 Excepted Dxxtector of Personnel $ 16, 500
1 Other GS Personnel 5,685 1 GS-15 Classification and
z 74,685 Organization Officer 14, 380
1 GS-15 Examinations and Standards
1 Officer 14, 380
1 GS-14 Personnel Regulations nd
- Procedures Officer 12, 990
POWER PLANTS RESEARCH LIVISION 1 1 GS-14 Assistant Classification and
1 Excepted Chief $ 17,000 Organization Officer 12, 730
1 GS-15 Research Engineer, Rochet 1 GS-14 Personnel Management
Power Plants 15, 030 Evaluation Officer 12, 470
1 GS-15 Research Engineer, Nuclear 1 GS-14 Personnel Officer, Headquarters 12,470
Propulsion 14,705 1 GS-14 Personnel Projects and
1 GS-15 Scientist, Electrical Proplsior Recruitment Officer 12, 470
Systems 14,380 27 Other GS Personnel 203, 050
1 GS-14 Research Engineer, Fuels and 35 $311, 440
Combustion 12, 990
1 (,:r‘l);u?::;arch Engineer, Nuclear 12,730 RESEARCH GRANTS AND CONTRACTS
1 (GS-14 Aeronautical Research Euginee: 12,210 DIVISION
2 (GS-14 Scientist, Propulsion Systems 24, 420 | Excepted Director of Researct
_6 Other GS Personnel 36, 245 G t d Cont "
5 3155976 9 rants an: ontracts $ 16,500
. 1 GS-15 Deputy Director 15, 030
1 GS-14 Program Administrator 12,210
13 Other GS Personnel 88, 060
16 '$131, 800
ADMINISTRATIVE SERVICES DIVISION
1 GS-15 Director of Administrative
Services $ 14, 000
l| ! GS-15 Mobilization Planning Officer 14, 055
1 GS-14 Chief of Automatic Data
Processing 12, 210
61 Other GS Personnel 368, 868
15 Wage Board Personnel 71, 094
79 0, 282

Personn
1 GS-14 Programs Assi
rative Projects




13,730

|
I
5- 12,210
L b Uther GS Perasonnel 1 GCS—H Programs Assistant, . ‘
. 210
PR 4GS Perennnel 22, 133 ocperative Projects 12,
s e L i T osew g ® PR _8 Other GS Personnel 48,380
L MO I 14 $133, 125
y — U S — -— - L . ___g\__‘
OFFICE OF SPACE FIIGHT PROGHA S i o EHICLE CGRAMS OFFICE OF BUSINESS ADMINISTRATION OFFICE OF TECHNICAL INFORMATION AND
T OVFICE OF LAUNCH VEHICLE PROGRANS [ OFFICE OF ADVANCED RESFARCH PROGRAMS EDUCATIONAL PROCRAMS
1 Excepted Director of Space Flight 1 Execepted Director of Launch Vehicle . 1 Excepted Director of Business
I Excepted Director of Advanced R-search A Cep!
Programs $ 21,000 Programs $ 21,000 P;;:fjr“ roen B s 21000 | Administratinn 514, 060 1 Excepted Director of Technical Information
I Fxvepted Deputy Director Le.non ! Excepted Deputy Director ‘9 ”“2 i " vu.000 ([ 1 Excepted Assistant to the Director 18, 500 and Educational Programs $ 18,000
2 Excepted Technicai Assistant o the |1 D Excopud Chicl, Anaivsts and Reaizements 26, 000 | e 1 Excepted Depaty Director 16, 250 | Excepted Deputy Direetor 16 500
Direcior e i s o Badget and Programming Spectalist 14, 380 339,140 Orher GS Personnel 11, 760 1 G8-15 Historian 14, 380
3 Fareprea semor Scientine Coord.nator 1,0 5 $-1) Acronantieal Power Plant Research . 363510 1 GS-15 Information Specialist 14,055
_5 Other Personne! 26, 260 Engineer hyv o Anai 17?, 3:9 — 1 GS-14 Staff Assistaat 12,470
10 TO0 g 2 GS- Serentst, Launch Voo Anaivsis 27,785 - 1 GS-14 Information Specialist 12, 470
L i} B Scientist, Mission Analsis and f 7 STAFF ASSISTANTS Los e SpH:al RS %o Direcior 1o are
: Requiremionts 28,110 | ISTANTS Managerment Analysis: 1 GS-14 Reports Officer 12, 210°
PROGRAM PLANNING AND COORDINS i 1 OGS21S Torhnn il Amsistant to Dircctor 13,730 1 o I "Excepted Director of Management 12 Otner GS Persoamel 87 455
I 2 6814 By tad Progearming Specialist 24, 680 | bt Exeepted Terhnt e s Analysis $ 186,500 % $200. 016"
! Bxcepted Assistant Directos B LB S 1 Scenust, Progaision Progran [} Durwtor $ 16,500 3 GS-15 Management Analyst 45,515 .
Pl Ly Screntist, Space Soicins 14,005 | Bt Coordnatoan ’ [ ! FReepied Stalf Scientist, Rescarh i} 1 GS-14 Management Analyst 12, 210 .
[ 1S Program Matigetnent Oft cen 15 20 Other (S Porsonne! , ) Program Coordination 15,000 8 Other GS Personnei ~ 60,705 TECHNICAL INFORMATION DIiVISION
ﬁ T GS-15 Scientist, Program Coordination 14,035 ¢ = 1 GS-15 Terh I 13 B )
1 GS-14 Scientist, Program Coordination 12,210 | ] Facilities 13,290 } 1 GS-15 Assistant Director for Technical
] 1 14 Sceientist, Techns 2l Consdination 12,210 — T e |1 GS-13 Techni ! ant for g searceh B Bafety Information $ 14,380
| | oo ) EES 2
o 4 Program Manageme nt Ags.stant 12,00 I — ——— } Reports 15, t f 1 GS-15 Safety Officer $14, 380 1 GS-15 Deputy Assistant Dircctor 13,730
| i3 Other GS Persann 5 ah et | GS-14 Trehnical Assistam for R search |1 Other GS Personne! 5, 355 E\ 1 GS-14 Chief, Machine Systems 12,210
Y 1 vhmen s ' Progris: Analysis ;g;gg o 19,715 1 GS-14 Librarian 12, 210
e e Othes e . : e
[ S Awsisrant Director for Vehicies 8§ 14, 000 ! shes G Personnel . 1 L N . g} i g:’;: Lé‘;‘ef»f T;“fﬁ‘“allsi’”b’lci:m }f g}g
A KOUNDING TROG YR I Exvepted ¢h, Advans vd Vehicle i Construction Analysis and Standards: - ief, Technica. ubli S 2
LLITF NI SOUSDING ROCRKE I PROGRAMS | [ xen ety v v Vel NNV 1 | ‘ 15 Construction Engineer $13, 730 37 Other GS Personnel 266,085
‘\ T EXcopted Ansistans DiscLto $ 10w P BY ) Excepted Chic, Saturn Class Vehicle o _ v L GS-i4 Fainy specialist 12, 730 43 3343, 04D
| proepted Chied Geopnvsios Prograns R Programs AR | ASSISTANT DIRECTOR FOR AZRODYNAMICS 168 gsnstr”m"" Frgincer L4, 210 ! . - .
1 1t € Setentist, Geophysical i U Eseepten Chiet, Scout Class Vehie | Ao FLIGHT MECHANICS {1 Other GS Parcon 29, 655 ‘ 1 EDUCATIONAL PROGRAM DIVISIONS
1,000 ) Programs 1o, ona R o : b 368, 325 i 1 GS-13 Assistant Director tor
1 Excepted Chicd, Astrophvaics 2o . PG00 R 2 GRITA Qe T Lo D elopment 20,410 ' P Excepted Assistant Director Educational Programs $13,730
! 0 | ; L g :
' I Excepted Sta R . 1 GS-15 Scerentist, Grodance Svstems 14, 704 1 Other (38 Por B - 1 GS-13 Educational Services Officer 14,380
: . 5 . . 1 : IVISION
FONREN Mo G e G 14, 5350 5 | AUDIT DIVISION 1 GS-15 Deputy Assistant Director 13,730
J FExcepted Stafl Scientise Avronomn, T GS-14 Betentist, Vehicie Svstems Analysis 13,510 _— 71——‘ —_— 1 Excepted Director of Audits 1 GS-14 Information Specialist 12,470
GS-1n Seientist, Flight t 14 Serentse, Lawn b Vehicle Programs 12,730 il 1 GS5-13 Supervisory Auditor 1 G5-14 Educational Services Specialist 12,210
st, lonnspheri Phesics |1 GS-14 Assisant Chuef, Saturn Class ARRODYNAMICS AND FLIGHT MECHANICS | 4 GS-14 Supervisory Auditor 2 G$-14 Fducational Programs
i GS-15 Seientist, Aeronormv | Vehirles Progran, 12,210 RESEARCH DIVISION . l 12 Other GS Personne; Coordinator 14,420
, G5-15 Scientist, Knlar Astronomy | 1 GS-14 Scientist, Flectronics 12,210 . 7 00 S I E 1 G5-14 Speech Program Specialist 12,210
i GS-15 Serentist, Giainctic Astronomy 1L GS-14 Setentist, Arraballisties 12,710 [ cpred Chiel § 17,000 | 17 Other GS Personnel 126, 903
! Astrophyss s | GE- i Pagsuos 12210 || 1 Excepted Assistant Chief » 13,730 | | & B 217,855 |
Pasioan svstems 5 Other GS Personnel 34,365 | §| 1 Excepted Staff Seientist, Stabilit- and o [
! eley Svstems [ 5a ! Control 15,300 X PROCUREMENT AND SUPPLY DIVISION
L ! 3GS-15 Researdh Bnginesr, fergirmamics 42,815 ||
- - - | 16S-15 Scientist, Hypervelocity i B 1 Excepted Director of Procurement and
B . —_— . o y ! Supply $ 17,250
B ] ‘ PROPVLSION | . F:e;:d;:::‘;«qh Fngineer, Stabiity and Wi 3 mxcepre mastotans nixector 15,500
[ LEUNAR AND PLANETARY PROGRAMS ’ - | 2GS teses g s HaDEy ane 1 G5-15 Procurement and Supply
;o Fxvepted Assistant Director for H Cotr vl Officer 15,030
| Fxcepted Assistant Director 3 I Promisin $ 19,000 ‘ | GS-14 Research Engineer, Aercdvaamics L Co1e Aesistant Procurement and ’
VL Eveepted Chiel, Bcience Programs 17,500 1 Excepted Chief, Liguid Rocket Programs 16,000 1 GS-14 Physicist ’ Supply Officer 14,705
1 Excepted Chief, Flight Svstems 17, 000 I Fxcepted Manager, AEC-NASA Nuclear _7 Other (S Personnel ml 2 GS-15 Contract Specialist 27,785
1 Excepted Chief, Programs Coordination 17, 000 Propulsion Project 17, 000 18 1 GS-14 Procurement Specialist 12,730
1 Excepted Staff Scientist, Lunar Flight 1 Excepted Scientist, Nuclear Propulsion 15,500 6 GS-14 Contract Specialist 4,820
Svstems 16, 500 1 Excepted Chief, Space Propulsion 1 GS-1k Facility Specialist 12,730
- Staff Scientist, Spacecraft Programs 13,500 N . STRUCTURES AN 1 GS-1k4 Transportation Specialist 12,470
1 E_;;ﬁ:::mjff Scientist, Spacecra 13 300 | Excopted Seaff Seientist, Liquid Rocket ASSISTANT DxRigg%Rpggxx‘b&lébggégfé\?s‘ b 1 08-1h Industriel Specialist 12,470
I Excepte o Sraff Scientist, Planetary Flight ' Propulsion 15,500 MATERIALS AN ) 1 G5-1h Electric Rate Epecialist 12,470
L sxcepted Staff S+ . ary s )
Sestems 15,500 |4 1 Fxcepied Chiel, Solid RocketDevelopment 15,500 | # | Fxcepted Assistant Director $19, 000 o gi;le‘:_ Somtract Negotiator hé:f}[g
1 GS—)B Scientist, Space Probes 14,705 1 (iS-13 Scientist, Nuclear Electric 1 Other GS Personnel _é,_sﬂ b $——‘37a_722, 2
2 GS-15 Scientist, Instrumentation 27,785 Genorating Svstems 14,705 2 824,850 J
2 GS-15 Scientist, Lunar and Planetary Sciences27, 60 1 GS-15 Scientist, Advanfed Propulsion I
-15 Scientist, Spacecraft Technol 13,730 Systems 14, 055
1GS-15 Scientist, Spacecraft Technology M s ok STRUCTURES AND OPERATING PROBLEMS SECURITY DIVISION
1 GS-15 Scientist, Lunar Services 13,730 1 G8-15 Scientist, Solid Rocket Propulsion 14,055 N
1 GS-14 Scientist, Planetary Sciences 12,730 1 GS-14 Scientist, Propulsion Executive R RESEARCH DIVISION 1 Excepted Director of Security
1 GS-14 Scientist, Instrumentation 12,210 Assistant 13,510 1 Excepted Chief $ 17,000 1 GS-15 Assistant Director
_B Other GS Personnel 48,315 1 GS-14 Manégﬂ*, Rocket Development 1 Excepted Assistant Chief 15, 500 1 (iS-14 Personnel Security Officer
24 $288, 665 and Sounding Rockets Project 12,210 1 GS-15 Research Engineer 14,705 1 S-14 Security Specialist
-8 Other GS Personnel __49,390 1 GS-14 Research Engineer, Aerodynamic 24 Other GS Personnel
—f 2 $245, 805 Loads 13,510 28
APPLICATION AND MANNED SATELLITE 1 GS-14 Scientist, Meteorology 12,730
PROGRAMS 1 GS-14 Scientist, Noise and Human Factors 12,730
N g
| Excepted Acsistant Direct s 19,000 LAUNCH OPERATIONS 2 GS-14 Scientist, Structures 24, 420 FINANCIAL MANAGEMENT DIVISION
xceped Assistant Director : S i i 1 GS-14 Aeronautical Research Engineer 12,210
1 Excepted Chief, Manned Space Flight ! ESLef;i?O::SIStam Director for Launch $ 17,500 4 Other GS Personnel ¢ 21, 990 1 Excepted Director of Financial
Programs 16,500 | Excepted Chief, Range Support 15, 500 &) 744,755 Management $ 17,250
1 Excepted Chief, Advanced Technology P (el ge Supp I . d 1 Excepted Budget Officer 16, 000
Programs 16, 000 1 Excepted Chief, Launch Projects 15,500 I 1 GS-15 Fiscal Officer 14, 380
1 Excepted Chief, Communications ™ 1 GS-14 Technical Staff Assistant 12,730 MATERIALS RESEARCH DIVISION 1 GS-15 Chief, Accounting Systems 14, 055
s ) 1 GS-14 Scientist, Instrumentation 12,990
atellite Program 15,750 R . . £ $ 16, 000 3 GS-14 Budget Analyst 39, 230
1E d Chief, Meteorological 1 GS-14 Construction Coordination Engineer 12,470 1 Excepted Chie g e
xcepted Chief, Meteorologica N i 62, 870 1 GS-14 System Accountant 12, 470
{ 5 1 GS-14 Manager, Range Support 12,210 5 GS5-14 Research Engineer, Materials B yste
Satellite Programs 15,500 . . feist. Solid Stat 15 210 47 Other GS Fersonnel 322,155
1E 4 ief logical 1 GS-14 Manager, Launch Projects 12,210 1 GS-14 Physicist, Solid State 12,210
xcepted Assistant Chief, Meteorologica: 3 Other GS P 1 15 19 5 Other GS Personnel 29, 655 $435, 540
Satellite Programs 15,500 o er ersonne. _ 16, 190 I ISV IELS -
L Excepted Staff Scientist, Manneo 1 $127,300 L12 _
Satellites 15,500 — PERSONNEL DIVISION
I 1 Excepted Staff Scientist, Advanced ASSISTANT DIRFCTOR FOR POWER PLANTS
Manned Systems 15,500 1 Excepted Assistant Director 15, 000 t (E;;C?Etcd D;rfedofr of:’:rsonncl $ 16,500
1 GS-15 Executive Assistant 13,030 | Othor 5 Personsel 3. 685 1 GS-15 Classification
1 G5-15 Scientist, Flight Components and 5 $24, 685 Organization Officer 14, 380
Subsystems 14,053 1 1 GS-15 Examinations and Standards -
2 GS-15 Scientist, Communirstinms | Officer 14,38
oatellite Systems 27, 460 1 G5-i4 Personnel Hegulations and ) o
1 GS-15 Scientist, Meteorological . * Pracedures Officer 12, 99
Satellites 12,720 POWER PLANTS RESEARCH DIVISION i 1GS-14 Assistant Classification and
1 GS-15 Sjennst, Manned Satellites 13,730 I Excepted Chief $ 17, 000 Organization Officer 12,730
1 GS-14 Scientist, Space Power Technology 12,210 1 GS-15 Research Engineer, Rochet 1 Gs-14 Pgrson?fl Management
1 GS-14 Scientist, Meteoralogical Sateliites 12,210 Power Plants &, gie vvziuation Officer 12,470
2 GS-14 Scientist, Manned Satellites 24, 420 1 G5-i3 Research Engineer, Nuclear 1 GS-14 E’ersonnel Officer, Headquarters 12. 470
14 Other GS Personnel 24,800 Propulsion 1,700 1 S0 13 Tersonuer Projects and
23 $360, 625 1 Ld-1D Scientist, Electrical Propulsion 2 3;2’“&‘;’;’" Omc:lr 201
e —_— Systems 14, 380 27 r ersonn _203.
. 35 $31
—— - 1 GS-14 Research Engineer, Fuels and o
SPACE FLIGHT OPERATIONS Combustion 12,990 OFFICE OF LIFE SCIENCES PROGRAMS
1 Excepted Assistant Director $ 19,000 $ G5-14 Research Engineer, Nuclear o RESEARCH GRANTS AND CONTRACTS 1 Excepted Director of Life Sciencas
1 Excepted Chief of Operations 16,500 Propulsion ia,130 DIVISION $ 21000
. . 12,210 O. ¥rograms »
1 Excepted Chief, Advanced Development 16, 000 1 GS-14 Ae_ron?u!m;l Refearch Engineer e 1 Excepted Assistant Director for
1 Fiigh s 16, 000 : gf‘;l“g;‘;"““ ;"P‘— + Sysleiun ;;‘ ;42 1 Excepted Director of Research Bioengineering 18, 000
1 Excepte_d Staff Scientist, Communications . er ersonne m . Grants and Contracts $ 16, 500 1 Excepted Assistant Director for
Operations ) 16, 000 LT 1 GS-15 Deputy Director 15,030 Life Sciences 17,000
1 Excepted Sta.[f Scientist, Telemetry and - . 1 GS-14 Program Administrator 12,210 1 Excepted Asgistant Director for
antrum.enta.tmn . 16,000 13 Other GS Personnel 88, 060 Bioacience 16, 000
1 GS-15 Scientist, Computers and Celestial 16 $131,800 | 1 Excepted Scientist, Program Planning 15, 000
L Mec;m-ice ;2 ggg ™ 1GS-15 Scientist, Manned Flight
1 GS-15 Electronic Engineer . Programs 14, 055
4 GS-15 Scientlst, Instrumentation 56, 220 ADMINISTRATIVE SERVICES DIVISION 1 GS-15 Scientist, Flight Physiology 14, 055
1 GS-15 Technical Assistant 14,055 -~ y C
1 GS-15 Scientific Representative for NASA 15: 290 1 GSS-15 Director of Administrative s 1 Gsscjtics:xenust. Bio and Aero-Space 14,055
3 GS-15 Scientist, Tracking Programs ervices ) ) 14, 6ad 1 GS-15 Chief, Radiation Biology 12, 730
Coordination 41,190 : } g::}i g:;‘:‘:;?:‘ P““’?""{‘)‘;g“c" 14,055 1 G5-15 Aero-Space Medical Scientist 12, 730
1 GS-15 Scientist, Data and Computing s 730 Processing utomatic 12, 210 ! GS-14 Assistant for Grants and
Systems 13, . Contracta 12, 210
1 GS-15 Sciertist, Tracking Systems Analyst 13,730 61 Other GS Personnel 368, 868 6 Other GS Personnel 118, 752
1 GS-14 Scientist, Communications Systema 12, 470 15 Wage Board Personnel 71, 094 i 3288, 587
12 Other GS Personnel 68,350 i $480, 282
32 $364,595




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED PERSONNEL STAFFING CHART
FISCAL YEAR 1962

NASA HEADQUARTERS

AERONAUTICS & ASTRONAUTI'S COORDINATING

OFFICE OF THE ADMINISTRATOR ] BOARD
. i 5 1 Exceptec S th
! Bxepted Administrator $ 22,500 I OFFICE FOR U. N. CONFERENCE h mh:rpG‘ P‘;Cr;"::'l to the Boarc Slg ggg
1 Fx “epted Deputy Administrator 21,500 1 Excepted Assistant to the Administrator 2 : ——
| Ex -epted Assistant tothe Administrator 17,000 for U. N. Conference $ 19, 000 e . e ____%21 820
1 (iS-15 Assistantto the Deputy Adniinistrator 13,730 1 Excepted Chief, Technical
1 (S -14 Staff Assistant 12,210 o Papers Hranch 18, 000
1 C5-14 Sojentist, Special Staff Assistant 1 GS-15 Chief, Technical Exhibits 15, 030
7 Ctber GS Personnel _ 43¢ 1 GS-15 Director of Administration 15, 030
13 $143,395 1 GS-15 Technical Director 13, 730
1 GS-14 Deputy Director of
Administration 13,250
1 GS-14 Assistant to Director for
Program Planning 12, 470
11 Other GS Personnel 81,432
18 $184, 952
i R
OFFLUE OF PROGRAN: PLANNING AND - - - OFFICE OF GENERAL COUNSEL OF FICE OF PUBLIC INFORMATION
FVALUATION ADMIN
AL | Exeepted Director of Program Planming ! OFFICE OF THE ASSOCIATE ISTRATOR 1 Excepted General Counsel $ 20, 500 1 Excepte:! Director of the Office
and Fvataation ? $ 31 000 | 1 Eicepted Associate Aiministrstor  § 21,000 3 Excepted Assistant General Counsel 50,000 of Publ ¢ Information $ 17,50
1 Excepted Scientist for Propulsion 19, 000 1 E:cepted Assistent Administrator 1 "-{"“*I;’Ed As;s:ta"{ce“e"l Counsel 16, 500 1 GS-15 Drputy D.rector, Off.ce
. I Exeepted Scientist for Vehic.e Design 17,500 ! “or Frograma . 19,000 2 G;’_"lsﬁf&‘)‘rne; ;;:lsor 3. 410 2 &fhPUl:;le;nformat;on 14,33 |
M Exeepted Seientist for Advanced Technologne 17, 000 1 Excepted Director of Relilabllity GS18 P e 180 22 Other G3 Personne 165, 350
o 1 Excepted Scientist for Gondance and ) und Eystems Analysis 16,750 ; (;s:i: Ea'e"tl v:‘;‘;":yt e e 14, “ $197, 230 k
) Control 16, 000 1 E:cepted Director of Program Lo XeRC“ le Studr:sary' ommittee 14,705
1 Excepted Scientist for Electrontes 16,000 lianagement 16,500 2 cos 14 :‘xg - Ad 25, 200
1 GS-15 Scientist, Rocket Propuision 5 1 Excepted Deputy Director of 5S-14 Attorney Advisor g
3 Other GS iersonne: Reliebility end Systems Analysis 16,000 1 95-14 Patent Attorney 12, 990
- 1 Etcepted Chief, Technical Program 1 (iS-14 Patent Advisor 12,730
- Analysis 15,250 20 Other GS Personnel 132, 040
T - 2 Gi-15 Special Assistant to 33 $328, 455
Associste Administrator 27,460
Gi-15 Mathematical Statistician 14,380 OFFICE OF INTERNATIONAL PROGR AMS

1 G315 Sclentist, Systems Relisbility

1 Excepted Director, Office of

Analysis 1k,055 International Programs $ 16,500
1 Gi>15 Scientist, Measurement Systems 13,730 1 GS-15 Facilities Program Officer 15,030
1 G3-15 Sclentist, Structures 13,730 1 GS-15 Joint Projects Officer 14, 055
—— b G315 Sclentlst, Aeronautics 54,920 1 GS-15 Chief, International
| e e o 1 G‘)—lE Math:muttciun ég,gig Organizations 13, 730
| e o e 5 Gi3-1h Selentis R 1 GS-14 Chief, Personne. Exchang-s 12,210
o UEITY €L [FICATION ROARD l‘ 26 O.her GS Personnel 203,328 1 GS-14 Programs Assistant, ¢ ’
wo 1 GS Person el $22,135 | | B 522,143 Cooperative Projects 12, 210
oo — e o —— U — _8 Other GS Personnel 19,390 |
- T 14 o vl
z T T — P R——— 1 — 1 ——
FICE OF T AUNCH VEHICLE PROGRAMS [ ! O FICE OF ADVANCED RESFARCH PROGRAMS OFFICE OF BUSINESS ADMINISTRATION OFFICE OF TECHNICAL [NFOF MATION AND
1 Excepted Dnrector of Launch Vehicle ; i EDUCATIONAL PROC RAMS
an Progranms s 21,000 | * Excopted Director of Advanced Research I Excepted Director of Business
o 1 Excepted Deputy Director 19,000 | g Progran.s $ 21,000 . ‘Admlmstrauon $19, 000 | Excepted Directcr of Techn .cal Ihformation
\ysic and Requirements 16, 000 1 Excepted Dep ity Divector 19, 000 1 Excepted Assistant to the Director 16, 500 and Edu :ational Programs $ 18, 000
. Lot ant Progeamning Specialiat 11, 380 3 Other GS Pormonnel 19,140 1 Excepted Deputy Director 16, 250 1 Excepted Deputy Director 16, £00
0 antieal Pows s Plant Resesrch 5 § 59,140 2 Other GS Personnel 11, 760 1 GS-15 Historian 14, 380
61 . 14,380 5 $63,510 1 15 Informaticn Specialist 14, €55
61 2 GS-1) Serentist, Launch Vehiole Analysis 27,785 N 1 14 St: ff Assistant 12,470
— F 2 GS-15 Seientist, VMission Analvsis and STAFF ASSISTANTS 1 14 Inf>rmaticn Speciahst 12,470
_ Requirenionts TECHNICAL ASSISTANTS Management Analysis: L G3-14 Sp-cial Assistant to Direc or 12,470
_] -15 Techmcal Assistant o Iirector . - ‘L—";l Excepted Director of Management 1GS-14 Reoorts Officer 12,210
" 14 Bud st and Programm.ng Spevialist I Excipted Tochnical Assistant to o s Analysis $ 16, 500 %Othrr GS Personnel
v ; Propuision Program i O ft Serentist. Hemear.h $ 16,500 3 GS-15 Management Analyst 45,515 - J
- Coordinato “xoepted Staff Saientist, Rescarh . 1 GS-14 Management Analyst 12,210 .
i 20 Other GS Fersonned Frograr Coordination 15, 000 8 Other GS Personnel 60, 705 TECENICAL INFORMAT.ON DIVISION
> %] | GS- 5 Technical Assistant for R search ) 3 §T30.550"
1: o 1 (ia 21)1'"“;:1“31 Assistant for R search 19290 1 GS-15 As: istant Director for Tecanical
Lo H‘ ‘m-z: SRR b 15 030 Safety iformat on % 14,330
to r T T ] . ((7' + Technical Assistant for Re search i 1 GS-15 Safety Officer $14, 380 1 (35*15 [?(‘; uty Assistant Director 13,730
o VEIICLES IR f 12730 1 Other GS Personnel 5, 355 1 GS-14 Chief, Machine Systeyrs 12,210
. - Fregran Analys:s 2, A $19, 715 1 GS-14 Litrarian 12,210
] Excepted assistant Disector for Vehiles § 19,000 13 Otaer GS Personnel __80,780 1 GS-14 Chief, Tcchnical Services 12,210
5] 1 Excepted Chuef, Advanoed Vobde 18 $155,330 Construction Analysis and Standards: 1 GS-14 Clief, Technical Putiicat ons (2,210
H Developn »nt Programs 17, 400 L . 1 GS-15 Construction Engineer $13, 730 37 Other GS Personnel 21 35
we 1 Excepted Chie?, Saturn Clase Vehicle 1 (S-14 Facility Specialist 12, 730 13 $343,045
e Programs 17, 000 ASSISTANT DIRECTOR FOR AZRODYNAMICS 1 GS-14 Construction Engineer 12, 210 —
o [ Exerptod il Seout Class Vehics - AND FLIGHT MECHANICS 4 Otber GS Personnel AL r EDUCATIONAI. PROGRAM DI\ ISIONS 1
o s et Vebre it Devetonme B . ’ 8,325 1 GS-15 A: sistant Director fo-
2 GS-15 Rowntist, Vehicle Development 2,410 I Exvepted Assistant Director $10,000 Educati »nal Programs $13,730
1 L Gudanye Svstens DN 1 Other G5 personnel 6,345 AUDIT DIVISION 1 GS-15 Ecucational Services Offis er 14,380
i e entat Vehiein Srerems Analvsis 13510 E $25,345 ) . 1 GS-15 Deputy Assistant Director 13,730
! it Vehicle Systems Analvsis 3 I 1 Excepted Director of Audits $ 16,500 1 GS-14 In‘ormation Specialis 12,470
| “H Seentist, Laanch Vehole Progeams 12,750 - - Ly ! GS-15 Supervisory Auditor 14,705 1 GS-14 Ecucational Services Spec:aiist 12,210
| - 14 Ass srant Chief, Satura Class AZTRODY NAMICS AND FLIGHT AMECHANICS 4 GS-14 Supervisory Auditor 50, 660 2 GS-14 Ecucational Program s
) (;:_‘7"]“; i"jm"“K""*jl‘w(' . RESEARCH DIVISION 12 Other GS Personnel 110, 110 Coorcinator 14,420
1 GS-14 Scientist, Aeroballisti s I Excepted Chiel $ 17,000 18 “9"97u 1; ga;“:g‘):,vh Pr:g;am Spesialict
1 GS-14 Physicist ! Excepted Ass:stant Chief 13,750 3% er G Persorne R T
6 Other GS Fersonnel 1 Excepted Staf” Scientist, Stabilit- and LU o
20 Cortrol 15,5 PROCUREMENT AND SUPPLY DIVISION
3 GS-15 Research Engineer, Aerodynamics 42,815
1 GS-15 Scientist, Hypervelocity 1 Excepted Director of Procurement and
ﬁ PROPI'LSION 1 Asrodvnamics 13,730 ! Supply $ 17,250
- 2 (8-14 Rescarch Engincer, Stability and 1 Excepted Assistant Director 15,500
1 Fxcepted Assistant Director for Cantrol ) 26, 240 1 Gg;g Procurement and Supply 15,030
i} Propulsion $ 19,000 S - s sear : e - ics 2 cer 3!
I 1 Excepted Chief, Liguid Rocket Programs 16, 000 ; (E;i: }}{,:, ;:‘ \,\': Frginces, Aerodamics 12' ;ig 1 65-15 Assistant Procurement and
20 I Fxcepted Vanager, AEC-NASA Nuclear 7 Othe - (8 Personnel 42275 | Supply Officer 14705
0 Propulsion Project 17, 000 75 e G5 Personne ma 2 GS-15 Contract Speclalist 27,785
1 Excepted Sientist, Nuvlear Propulsior ' ' 1 G5-14 Procurement Specialist 12,730
pted , Nuclear Propulsion 13,500 6 GS-1h Contract Specialist Th,820
M0 1 Excepted Ctief, Space Propulsion 1 G8-1h Facility Specialist 12,730
Programs 13,300 PR - ST - . 1 GS-1h4 Transportation Specialist 12,470
i |1 pveesied Sare Scsentist, 1isuid Racket ASSISTANT DIRECTOR FOR STRUCTURES AND L ik Tramreien Speciaiine s
Propulsior 15, 500 : ’ . g ? - 1 Gs-14 Electric Rate Specialist 12,470
0 L 1 Pxcepted Chief, Solid Rocket Development 15, 500 M 1 Excepted Assistant Director $19, 000 1 GS-14 Contract Negotiator 12,210
¥ 1 GS-15 Seiertist, Nuclear Electrin 1 Other GS Personnel 5. 85 6l Other GS Personnel E:z’:ifé
38 Genorating Svstems 14,705 H $24, 850 & $722,8L5
50 1 GS-15 Sciertist, Advanced Propulsion
$0 Systems 14, 055 |
I 1 GS-15 Sciertist, Solid Rocket Propulsion 14,055 STRUCTURES AND OPERATING PROBLEMS SECURITY DIVISION
iS- iertis - i CSE N
30 1 (isi:{:;:‘pmst, Propulsion Executive s 10 RESEARCH DIVISION 1 Excepted Director of Security $ 15,500
1 GGS-14 Manager, Rocket Development ’ 1 Excepted Chief ) $ 17,000 1 (‘:S-IS Assistant DIFEC(?X‘ . 14,705
and Soundi 1g Rockets Project 12,210 1 Ex:e;_:ted Assistant C.h;ef 15, 500 - 1 (:S-)& Perst{nne) Se;ur.\iy Officer 12, 470
o 8 Other GS Personnel 19,390 1 GS-15 Research Engineer 14,705 1 G5-14 Security Specialist 12, 470
. 5 15508 1 GS-14 Research Engineer, Aerodynamic 24 Other GS Personnel 177, 660
» O Loads 13,510 28 $232,805
— - 1 GS-11 Scientist, Meteorology 12,730
. - 1 GS-14 Scientist, Noise and Human Factors 12,730
o LAUNCH OPERATIONS 2 GS-11 Scientist, Structures 24,420 FINANCIAL MANAGEMENT DIVISION
1 Excepted Assistant Director for Launch 1 GS-11 Aeronautical Research Engineer 12,210
0 Qperations $ 17,500 _4 Other GS Personnel 21, 990 1 Excepted Director of Financial
1 Excepted Clief, Range Support 15,500 13 $144,795 Management $ 17,250
° i gxcepted Clief, Launch Projects 15,500 — | | v i (D;s 15 Fi Bu?g(;tfqm" ﬁ' ggg
S-14 Technical Staff Assistant 12,730 - 1sca icer s
o 1 GS-14 Scientist, Instrumentation 12,990 MATERIALS RESEARCH DIVISION 1 GS-15 Chief, Accounting Systems 14, 055
1 GS-14 Construction Coordination Engineer 12, 470 1 Exzeoted Chief $ 16, 000 3 GS-14 Budget Analyst 39, 230
0 1 GS-14 Manager, Range Support 12,210 5 GS-14 Ressearch Engineer, Materials 62, 870 1 GS-14 System Accountant 12,470
1 GS-14 Manager, Launch Projects 12,210 1 GS-14 Phrsicist, Solid State 12,210 47 Other GS Personnel
o _3 Other GS Personnel 16, 190 _5 Ofte: GS Pergonnel 29,655 55 $435, 540
11 $127, 300 12 $120,735
0 PERSONNEL DIVISION
ASSISTANT DIRECTOR FOR POWER PLANTS
g L . Excepted Assistant Director $19, 000 1 Excepted Director of Personnel $ 16,500
1 Other GS ersonnel 5. 685 1 G$-15 Classification and
7 324, 685 Organization Officer 14, 380
5 1 GS-15 Examinations and Standards
| | Officer 14, 380
0 1 GS-14 Personnel Regulations and
- Procedures Officer 12, 990
2 POWER PLANTS RESEARCH DIVISION 1 GS-14 Assistant Classification and
3 1 Ex tepted Chief $ 17,000 Organization Officer 12,730
) 1 GS-15 Research Engineer, Rocket 1 G5-14 Personnel Management
2 Power Plants 15, 030 Evaluation Officer 12, 470
K 1 GS-15 Research Engineer, Nuclear 1 GS-14 Personnel Officer, Headquarters 12, 470
i Pooulsion 14,705 1 GS-14 Personnel Projects and
> J 1 GS-15 Scientist, Electrical Propulsion Recruitment Officer 12, 470
- Systems 14,380 27 Other GS Pergonnel 203, 050
- 1 GS-11 Research Engineer, Fuels and 35 $311, 440
Combustion 12, 990 OFFICE CF LIFE SCIENCES PRCGRAMS
) 1 GS-1% Research Engineer
X o aearch Engineer, Nuclear 12,730 RESEARCH GRANTS AND CONTRACTS 1 Excepted Cirector of Life Scinces
' 1 GS-14 Aeronautical Research Engineer 12,210 DIVISION . EPWS:B:‘: ) Director 1 $ 21,000
I 2 GS-14 Scizntist, 1si . xcepted Assistant Director for
6 Other ég P:‘:mn]:;(’pu sion Systems :2, :ig 1 Excepted Director of Research Bioengine:ring 19, 000
15 3159710 | M Grants and Contracts $ 16,500 1 Excepted Assistant Director fcr
‘ 1 GS-15 Deputy Director 15, 030 Life Scienzes 17, 000
! 1 GS-14 Program Administrator 12, 210 1 Excepted Assistant Director fcr
13 Other GS Personnel 88, 060 Bioscienc: 16, 000
. 16 $131, 800 1 Excepted S:ientist, Program Planting 15, 000
. = 1 GS-15 Scientist, Manned Flight
| Programs 14, 055
. ADMINISTRATIVE SERVICES DIVISION 1 GS-15 Scientist, Flight Physiology 14, 055
) 1 GS-15 Director of Administrative 1 GS-15 Scientiat, Bio and Aero-Spa:e
Services $ 14, 62> Science . 14, 055
' 1 GS-15 Mobilization Planning Officer 14,055 1GS-15 Chiet, Radiation Biology 13,730
- 1 GS-14 Chief of Automatic Data 1 GS-15 Aero-Space Medical Scientist 13,730
| Processing 12, 210 1 GS-14 Assistant for Grants and
: 61 Other GS Personnel 368, 868 Contracts 12,210
! 15 Wage Board Personnel 71,004 16 Other GS Persannel 118,752
! i 3480, 282 2 $208, 587




NATIONAL AERONAUTICS AND

Proposed personnel s

F.Y. 1962
LANGLEY RESEAR(

OFFICE (F DIRECTOR

1 Excepted Director, Langley Research Ce
1 BExcepted Senior Staff Associate
1 BExcepted Research Assistant for Cooper
1 G8$-15 Executive Assistant and Budge
1 G8-15 Management Analyst
BUDGET YPFICE 1 G5-14 Technical Assistant to the As
3 Al other GS personnel
*1 G6S-15 Hxecutive Assistunt mnd Budget Jfficer
1 GS-1+ issistant Budget Officer $12,990 9 Total
3 ALl other 3S perrannel 23,360 RESPARCH STAFF SCIENTIST
L Total $36,355 1 Excepted  Research Staff Scientist $18,000
*Position not ineluded in totals as this is a multiple function position
and is included under Office of Dire:tor.
ASSISTANT DIRECTOR
ASSISTANT DIREC''OR ASSISTANT DIRECTOR 1 Excepted Assistant Director, Langley Res
1 Excepted Technical Assistant to the Asso
Excepted A sistant Director, Lingley Res:8rch Center $19, 000 L FExcepted Assistant Director, Langley HResearch Center $18,500 2 All other G3 personnel
Y Total
AZRO-PHYSIZS DIV.SION APPLIED MATERIALS AND PHYSICS DIVISION AERU-SPACE MECHANICS DIVISION
1 Bxcepted (hief of Divisilon $ 18,000 1 Excepted Chief of Division $ 16,000 1 Excepted Chief of hivision
1 Excepted Jssistant Chier of Division 16,250 2 Excepted Assistant Chief of Division 32,000 1 Excepted Associate Chief of Division
1 fxcepted lead, Megnetop.esmadyunamics Branch 15,500 1 Excepted Assistent to Chief of Division 16,500 1 Excepted Heed, Quicsnce and Control Bre
1 G8-15 /se8igtant Chies of Division 15,030 1 Excepted Head, Flight Physics Branch 15,500 1 Excepted Head, Operations Branch
1 65-15 Llivision Executive 1k, 580 1 Excepted Head, High Temperature Materials Branch 15,500 1 Gs-15 Technicel Assistant to Divieic
1 6GS-15 Fead, Internmal Aerodyaamices Branch 15,030 1 GS-15 Assistent Head, High Temperature Materiale 1l G8-15 Head, Airvorthiness Branch
1 GS-13 tead, Reeniry Physics Branch 14, 380 Branch 15,03C 1 G5-15 ABpistsnt Head, Airworthinese
1 G6s-15 Fead, Continuous Flow Bypersonic Tuonel Branch 1k,055 1 6s-15 Head, Spacecraft and Missile Dynsmics Branch 15,03 1 GS-15 Bead, Dynemic Stability Branch
1 Gs-15 Eead, ll-Inch Bypersoaic Tunnel Section 14,705 - 1 Gs-15 Head’ Vehicle Performance Branch 1L, 38¢ 1 GS-15 Head, Flight Mechanics Braach
1 Gs-15 Head, 20-Inch Eypersoiic Tunnel Section 14,705 1 Gs-15 nead’ Systems Application Section 13,73¢C 1 G68-15 Assistant Head, Guidance aud C
1 G8-15 Bead, Helium Tunnel S:ction 14,055 4 g8-15 Aerox)mutica.l Research Englueer 55,245 1 65-15 Head, Recovery Systems Braach
1 G8-15 Bead, Magnetohydrodynumics Section 14,705 1 Gs-1h Head, Systems Analysis Section 13,510 1 Gs-15 Head, VTOL Braach
K B2ad, Plasma Applicat.on Secticn 14,705 1 G8-14 Head, Heat Transfer Section 12,990 1 68-15 Eeed, VIOL Section
1 6S-15 H2ad, Plasma Physics ilection 14,380 1 GS-14 Eead, Reentry Performance Section 12,9%0 1 Gs-15 Head, Pilots Section
L6815 Asronsuticel Research Engineer 56,545 23 GS-1k Aeronautical Research Englneer 285,510 1 68-15 Aeronauticsl Research Engineer
L GS-14 Assistant Head, Contiiumous Flov Bypersonic 111 ALl other GS personnel 889, 210 1 GS-15 Aeronautical Research Engineer
Tuntel Branch 12,990 5 A11 WB persomnel 55,010 1 Gs-1k Assistant Jead, Flight Mechani:
1 G8-15 Head, High-Temperatur¢ Fluid Mechani:e Section 13,730 —_ T 1 GS-14 Head, Reeniry Vehicle Dynamics
1 GS-14 Head, Space Physics Gioup 12,990 . motal 41 475,135 ‘L GS-1k Head, Systems Analysis Section
L G8-15 Assistant Head, Interral Aerodyuemics Branch 14,055 159 o 1 G8-1k Head, Control and Simulation Se
L GS-1k Aissistant Head, Reentry Physice Branch 13,510 2 Gs-l4 Aeronautical Research Engineer
5 G3-1k Aeronautical Research Engineer 62,870 15 GS-1h Aercnautical Reseerch Eugineer
125 All ouher GS personnel 1,026,560 105 All other (i5 personnel
. A}l WB personne. 1,571 _3h All WB peruonnel
1L Totel $1,430,701 176 Total
DYNAMIC LOADS DIVISION
1 Excepted Chief of Division $ 18,000
1 Excepted Associate Chief of Division 16,50C
1 Excepted Assistant Chief of Division 15,500
. 1 G8-15 Head, Acoustjcs Branch 15,030
SULL-SCALE KESEARCH DIVISION 1 GS-i5 Head, Lending end ILmpact Branch 15,030 TNSTRUMENT RUSRARCH DIVISLCN
. 1 GS-15 Head, Structural Dynamics Branch 14,705
1 Excepted Chief of Divisicn $ 30,500 1 6s8-15 Assistent Head, Vibration and Flutter Branch 15,030 1 Excepted Chief of Divieion
1 Edxcepted  Assistant Cbief of Div.sion 16,006 M1 1 es-15 Heed, Aeroelasticily and Flutter Section 14,380 1 Excepted Assistant Chief of Division
1 Excepted Technical Consultant o’ Division 15,500 1 G815 Head, Analysis Section 15’030 1 Excepted Head, Nevigstion and Commmicat
1 G8-15 Head, Advenced Configu-ations Group 14,055 1 @s-15 Headi Vibration and Dynamics Section 1k 055 1 Excepted Head, Measurements Research Bra
1 Gs-15 Head, Dynamics Breach 14,28¢ 1 gs-15 Aeransuticel Research Engineer 14,380 1 @s-15 Bead, Data 3ystems Branch
1 GS-15 Head, {-Foot Tunnels B:auch 15,030 1 Gs-14 Assistant Head, Structural Dynamics Branch 13,510 1 GS-15 Head, Ground Facilities Instrum
1 GS8-1y Hed, full-Scale Analyiis Branch 15,030 8 GS-1b4 Aeronauticel Research Engineer 01’ 320 1 G8-15 Head, Instriments Standards and
1 GS-15 Heid, Ceneral Aerodynandcs Branch 14,380 68 All other GS personnel Y ’992 gration Hranch
1 GS-15 Head, 7- by 10-Foot Twnele Branch 15,290 - ==t 1 GS-15 Assistant Head, Navigation and (
1 GS-15 Head, large-Scale Compl essiblz Flow Branch 15,030 88 Total ET0, 475 Research iranch
L GS-15 Hewd, (omponents Secticn 15,03C LT 1 Gs-15 Research Engineer {aeronautical
5 GS-15 Ae.onactical Resesrch Ingineer 1,900 1 GS-14 Assistant Head, Dats Systems Bre
1 GS-1k4 Asiistsnt Head, Dynamic¢s Branch 13,510 1 gs-1b Head, Read-tut Equipment Develoj
1 Gs-14 He:ud, 3upersonic Secticn 13,510 1 GS5-14 Head, Telem:ter Instrumentation
1 GS-14 Hend, 16-Foot Transonic Tumnei Section 13,710 1 GS-1h Head, Vehicle Instrumentation Se
1 GS-1k Hewd, 35pace Applicatior Group 12,990 1 Gs-1b Head, Inetrument Physics Resear¢
24 G5-1b hLeronautical Research Engineer 303, 700 1 GS-1h Head, Telemcter Techniques Reses
Lok 1. other GS personnel _2,286,455 STRUCTURES RESEARCH DIVISION 1 GS-14 Head, Autametic Control Section
1 GS-1% Head, Commirications Research Se
138 Total $1,882,060 1 Excepted Chief of Division $ 17,500 1 GS-1h Head, Systers Analysis Section
1 Excepted Assistant Chief of Division 15,500 g Gs-1h Research Engineer (Aeronsutical
-— 1 Excepted Heamd, Structural Configurations Branch 188 All other G perscmnel
1 G8-15 Head, Aero-Thermal Facility Branch 168 All WB perscnnel
1 GS-15 Head, Structural Mechanics Branch 8
1 68-15 Head, Pliant Structures Branch 393 Total
. et e e _ 1 GS-15 Head, Special ProJects Branch
THEC©TI CAL MECHANI’S LI VISION 1 G8-15 Head, Fatigue Sectlon
1 G8-15 Head, Thermal Protection Sectiomn
1 Excepted Chi2f ¢ Division $ 13!‘)0,(‘ 3 G68-15 Aeronsutical Research Engineer
2 G8-15 Asslatant Chlef of Divinion 28,760 1 G8-1k Assistant Head, Aero-Thermal Facility Branch .
1 68-15 Heal, tnalytical Comput ng Branch 14,705 1 G8-1k Bead, 8-Foot High Temperature Structures
1 G8-15 Heal, Astromechenics Brimch 15,050 ] Tunnel Section
1 6s-15 Ass latert Bead, Astromedbanics Branch L, 705 1 GS-1k Head, Materials Applications Section
1 Gs-15 Head, Msthematical Pnys:cs Branch 1h, 055 1 a8-14 Hesd, Structural Strength Section
2 Gs-15 Aervnautical Research Ergineer 30,120 1 GS-1k Head, Temperature Control Sectlon
1 Gs-lb Div.sion Executive 13,510 1 Gs-14 Head, Solid State Physics Section
1 GS-1k Hea:,, Astronautical Systems Section 12,730 1 GS-1k Head, Impacting Structures Section
1 G3-1b Heai,, Mission Ana.ysis fection 12,73 1 Gs-1h Head, Dynemics and Thermo-Elasticity Section
1 GS-l4 Hea, Rendezvous Analyeis Section 13,51 1 GS-1% Bead, Structural Analysis Section
1 Gs-ik Hear, Systems Similation Section <12,730 1 Gs-1k Head, Structural Heat Tranafer Section
7 Gs-ub Aercnautical Resewrch Engiaeer 68,076 1 Gs-14 Heed, Thermo-Structural Dynsmice Section
86 ALl other GS peracmnel £71,500 1 Gs-14 Head, Research Techniques Section
16 GS-1h Aeronautical Research Engineer
07 Total $960,12. 91 All other GS personnel
131 Total $1,:04,810
IRITAY PLAR WIRD TU{NEL DIVISIOR
1 Excepted Chief of Idivimion $ 16,500
1 @3-15 Assistant Division Chief 15,0%0
& G3-1k Aercuutical Research Engineer 77,160
27 All other GS personnel 211,390
2, Total $320,080




ASSISTANT DIRECTOR

UFFiueE UF CHISF, TECHNICAL SERVICES

QFFICE OF CHIEF,

ASSISTANT DIRECTOR ASSISTANT DIRECTOR 1 Excepted Assistant Director, Langley Research Center $19, 000 L Excepted Chief of Technical Services $16,000 L 08-15  Admin
1 Excested Technical Assistant to the Associate Director 17,000 1 Gs'lz Asslstant Chief of 'mg:?ic&l Services gl_o{_}(g ALl o
1 Excepted Assistant Director, Langley Research Center $19,000 L Excepted Assistant Director, Langley Research Center $28,500 2 All other GS personnel 23,350 t Gs-1 ;‘l’%i’;:g::ngspéeﬁﬁel cer 5:820 = ,
i Total $59. 350 1 wB-20 Assistant to Chief of Diviasion 12,314 < :
T ] > Total 62,93k
PATENT COUNSEL
AERG-PHYSICS DIVISION APPLIL MATERIALS AND PHYSICS DIVISION AERU-SPACE MECHANICS DIVISION SAFETY CFF1CE i G6S-13 Paten
1 Excepted Chief of Division % 18,000 N - - . 1 Excepted Chief of Divialon $ 16,500 . . . 3 All o
! ; Bxcepted hief of Divisio 16,000 epte: » = a5 ) ot
1 Excepted Assistant Chief of Division 16,250 ¢ Bxeonted Assistent Chief of Divisiom ¢ 32,000 1 Excepted Associate Chief of Division 16,000 : Al. other G5 pereonnel 13,550 i
1 Excepted Head, Magnetoplasmedynamics Branch 13,500 1 Excepted Assistent to Chief of Division 16,500 1 Excepted Head, Guidance and Control Branch 16,000 i
1 GS-15 Assistant Chief of Division 15,03 1 Excepted Head, Flight Physica Branch 15,500 1 Excepted Head, Operaticns Branch 15,500
1 Gs-15 Division Executive 1k, 38¢ 1 Excepted Head, High Temperature Materials Branch 15,500 1 G8-15 Technical Assistant to Divieion Chief 15,030
1 Gs-15 Head, Internal Aerodynemics Branch 15,030 1 Gs-15 Assistant Head, High Temperature Materials 1 GS-15 Bead, Airworthiness Branch 1k, 380 N -
1l GS-15 Head, Reentry Physics Branch 14, 38¢ Branch 15,030 1l GS-15 Assistant Head, Airworthiness Branch 1k,057 PLANNING OFFICE
1 GB-15 Heed, Continuous Flow Hyperasonic Tunnel Branch 14,055 1 GS-1 Head, Spacecraft and Missile Dynamics Branch 15,0%0 1 GS$-15 Head, Dynamic Stability Branch 15,030
1ogs-13 Bead, 11-Inch Hypersonic Tumnel Section 14,70 T Head, Vehicle Perforance Bréach 14, 380 1 6s-15 Head, Flight Mechanics Branch 15,03 1 GS-1> Head, Plaming Section 1,95 FLSCAL DIVISION
1 GS-15 Head, 20-Inch Bypersonic Tunnel Section 1k, 700 1 GS-15 Head, Systems Application Section 13,730 1 G8-15 Assistant Head, Guidance and Control Branch 1k, 38¢ Lo All other GS persoanel 66,65¢ . N ‘
1 68-15 Head, Helium Tunnel Section 14,059 & gs-15 Aeronautical Research Engineer 55,245 1 G8-15 Head, Recovery Systems Branch 15,030 2 All other WB personnel 9,35 1 GS-14% Chie:
1 68-15 Head, Magnetohydrodynamics Section 14,705 1 GS-1k Head, Systems Analysis Section 13,510 1 G8-15 Head, VTOL Branch 15,03C e 23 All «
M 1 Gs-15 Head, Plasma Application Section 14,705 1 Gs-1k Head, Heat Transfer Section 12,990 1 Gs-15 Head, YTOL Section 15,0%0 12 Tata) 87,96 B
Loos-13 Heed, Plasma Physice Section 1k, 380 1 Gs-ik Head, Reemtry performance Section 12,950 1 Gs-15 Head, Pilots Section 15,03 - e i
b GS-15 Aeronautical Research Engineer 56,5k5 23 GS-1k Aeronsutical Research Engineer 285,510 1 68-15 Aeronautical Research Engineer and Pilot 15,030
1 GS-14 Assistant Head, Continuous Flow Bypersonic Vet All other GS personnel 889,210 1 68-15 Aeronsutical Research Engineer 1k, 705
Tuanel Branch 12,990 s 211 WB persomnel 52,010 1 GS-Lk Assistant Head, Flight Mechanics Branch 12,730
1 68-15 Read, Righ-Temperature Pluid Wanhanira Qartsan 13 730 .5 Wb perso! — 1 eg-k Heed, Reentry Vehirla Tiynamire Section 13,510
1 celnlk Umnd  Grame Dhewodan Nosus <2 ARA Lo PR wond’ ecbo—e 12 ;e CTROTRTAAT DTYTRTON
1 6815 Assistent Head, Internal Aerodymamics Branch 1665 159 Total A 1 Gs-1k Head, control end Similation 12,73C '
it o’ Chael amlics Branc. - (o] ontrol an: ; e
1 @s-1k Amaigtant _I!egd: Reantyy Dhuati » 131512\ 2 A : a8l Ragsawch Bnoineew and Pilnt 951&@ 1 6G8-15 Chief of Divieion $ 1,.0% G/FICE SERVICES I
5 GS-1k Aeronautical Research Engineer 62,870 15 GS-1k Aeronautical Research Engineer 190,1(0 1 GS-15 Assistant Chief of Division lh,Ioﬁ L GS-15  Chlef
125 All other GS personnel 1,026,360 105 All other GS personnel 826, 640 1 GS-lZ Head, Electricel Engineering Branch 1,709 © e
1 All WB personnel 7,571 i All WB personnel 2L6,002 1 GS-1 Head, Electrical Distribution Section 13,510
— e - — 1 GS-14 Head, Electrical Equipment and Control Section 13,510 2 ALl
1Lk Total 1,430,701 176 Total $1,581,232 29 All other GS personnel 2k2, hoe .
186 All WB personnel 1,096,626 5
DYNAMIC LUADS D1V1SION
220 Total $1,410,581
1 Excepted Chief of Division $ 18,000
1 Excepted Associate Chief of Division 16,500
1 Excepted  Assistant Chief of Division 15,500
. . 1 GS-15 Head, Acoustics Branch 15,030 FERSONNEL DIV15I1¢
FULL-SCALE RESEARCH DIVISION 1 Gs-lé gead: Lending end Impact Branch 15;050 TNSTRUMANT RESEARTH DIVISION
| Excepted (Chief of Division T 1 g1y Head, Structural Dynamics Branch 1k, 705 N ed  Chief of Divisi $ 10,000 i GS-15  Chief
< * el 1 Gs-15 Assistant Head, Vibration and Flutter Branch 15,030 Except ef of Divislon fs ; 1 GS-14  Assi
1 Excepted Assistant Chief of Division ig,ooc - Y Gs-15 Head, Aeroelasticity end Plutter Sectiom Lier 580 1 Excepted Assistant Chief of Division 15,50 ENGINEERING DIVISION T ek hees
1 Excepted Technicael Consultant of Division 9,500 1 G8-15 Head, Analysis Section 15,0 1 Excepted Head, Navigation and Communications Branch 15,500 - " ALl
1 6s-15 Bead, Advanced Configurations Group 14,055: 1 6s-15 Head, Vibration snd Dynamice Section 12: 0552 1 Excepted Head, Measurements Research Bremch 15,500 1 GS-15  Chief of Division $ 13,29 2
1 GS-15 Bead, Dynamics Branch 14,380 1 Gs-15 Aeronautical Research Engineer 14,380 1 GS-15 Bead, Data Systems Branch 14,380 1 GS-15  Associate Chief of Division 1i,290 2
1 Gs-15 Bead, 8-Foot Tunnels Branch 15,030 1 GS-ik Assistent Head, Structural Dynamics Branch 13,510 1 Gs-15 Head, Ground Facilities Instrumentation Branch 14,380 1 GS-15 Assistant Chief of Divieion 1 ,70?
1 Gs-1» Head, Full-Scale Analysis Branch 15,030 8 Gs-1k heronautical Research Engineer 101,320 1 GS-15 Head, Instruments Standsrds and Systems Inte- 1 Gs-15 TechnlcaJ.AAssistant of DPivision . 11‘:'79)
1 Gs-15 Head, General Aerodynemics Branch 14, 380 68 All other GS personnel ’00 gration Branch 14,360 1 GS-15 Head, Engineering Projects Analysis Office 1 '}\;C
| | 1 6s-15 Head, 7- by 10-Foot Tunnels Branch 15,290 - 288,005 1 GS-15 Assistant Head, Navigetion and Communications 1 0S-15 Head, Research Models and Vehicles Branch 1,705
1 GS-15 Head, Lerge-Scale Compressible Flov Branch 15,030 88 Total $870,475 Research Branch 1k, 380 1 GS-15 Research Equlprxent Design Engineer lh,g_y
1 Gs-15 Head, Components Section 15,03¢ ’ 1 68-15 Research Engineer (Aeronsutical Instrumentation) 13,730 1 GS-14  Bead, Cost Engineering Staff 12,750
5 65-15 Aeronsutical Research Engineer 71,900 1 Gs-1k Assistant Head, Date Systems Branch 12,730 1 GS-l4 Head, Research Facilities Branch 13,510 PROTOGRAPHIC DIV
1 Gs-lh Assistant Head, Dynsmics Branch 13,510 1 GS-14 Head, Read-Out Equipment Development Section 12,730 1 GS-1k  Head, Plant Engineering Section 12,470
1 GS-14 Head, Supersonic Section 13,510 1 GS-1k Head, Telemeter Instrumentation Section 12,730 1 GS-lk “Technical Assistant, Research Models and Vehicles i 1 GS-13  Chie:
1 Gs-14 Head, 16-Foot Transonic Tunnel Section 13,770 1 Gs-14 Head, Vehicle Instrumentation Section 12,730 Branch 13,510 37 AL
1 Gs-1k Head, Space Application Group 12,990 1 GS-1k Head, Instrument Physics Research Section 13,510 1 GS-1k  Read, Dynemics Aoalysis Staff 13,510 ! g
2L GS-1k Aeronsutlcal Research Engineer 203,700 1 Gs-1k Head, Telemeter Techniques Research Section 12,990 1 GS-lk  Head, Dynamic Vehicle Section 12,990 2
154 A11 other GS personnel 1,286,455 STRUCTURES KESEARCH DIVISION 1 Gs-ik Head, Automatic Control Section 12,730 1 GS-14 FHead, Research Models and Payloads Section 13,510 -
1 GS-1k Head, Communications Research Section 12,990 1 G5-15 Hesd, Systems Engineering Braoch 1k, 055
198 Total $1,882,060 1 Excepted Chief of Division $ 17,500 1 GS-1k Head, Systems Analysis Section 12,730 1 Gs-lt Technical Assistant, Systems Enginsering Branch lg,glo
1 Excepted Assistant Chief of Division 15:500 G Gu-1b Research Engineer (Aeronsutical Instrumentation) 111,970 1 Gs_ih aez, gesearch Eq‘éip']‘.‘“t 551@ i l:ig
1 Excepted Hesd, Structural Configurations Braach 16,000 1 All other GS personnel LA, l% ; By e uﬁl““smig:e:" Section )2'530
All WB personnel 2152,9 B 4
i g‘g g:ﬁ’ g:;:;x:lmuei :::ii:yaﬁ;::;h i‘t’ gz; - re 181 All other GS personnel 1,567,075
1 Gs-15 Bead’ Pliant Structures Branch 15;050 383 Total $2,992, 706 -2 ALL WB pereonnel — 28,151 PROCUREMENT DIVI
5 5
1 GS-l Head cial Projects Branch 15,030
THECHETICAL MECHANICS DIVISIGN 1 Gs_lg Head, fiﬁigue Secém 14580 205 Total $1, 844,811 1 G5-15 Chie
1 GS-15 Head, Thermal Protection Sectiom 14,330 1 GS-14  Assi
1 Excepted (bief of Divisiom $ 18,000 3 GS-15 Aeronautical Research Engineer 41,840 o
2 65-15 Assistent Chief of Divisian 28, 760 1 Gs-1k Assistant Head, Aero-Thermal Facility Branch .. .12,730 . 1 GS-1k  Atto
1 GS-15 Bead, Anslytical Camputing Brench 1k, 705 1 GS-1k Head, 8-Foot High Temperature Structures ] 53 ALL
1 68-15 Bead, Astromechanics Branch 15,030 L Tunnel Section 12,73¢ 26 AL
1 68-15 Assistent Head, Astromechenics Branch 705 1 Gs-lk Head, Materials Applications Section 12,750 WECHANICAL SEnvICE DIVISTUR N
L Head, Mathematical Physice Branch L4, 00 1 68-14 Head, Structural Strength Section 12,990 ok
— 2 Aeronautical Research Engineer 30’1953 1 GS-1h Head, Temperature Control Sectiam 12,730 1 GS-15 Chief of Division $ 1,705
i Di:;"““ B’“’c“:i"e . " B?}; Logo ik Head, Sclid State Physics Section 12,730 7 All other GS perscanel 42,0l
! Head, Astronsutical Systems Section P L GS-1k Head, Impacting Structures Section 13,510 1 WB-20 Assistant Chief of Division 12,314
1 Head, Mission Analysis Section 12,3 i Head, Dynamics and Thermo-Elasticity Section 12,730 1 WB-20 Head, Structural Fabrications Branch 12,314
L Bead, Rendezvous Analysis Section 3 1 Head, Structural Analysis Section 12,730 1 WB-20 Head, Modelmaking Braach 12,314
1 Head, Systems Simulation Section N Head, Structural Heat Transfer Secticm 12,210 814 A1l other WB personnel 5,372,893
8é T - - L Heaqa, ‘lmermo-JTruciural uUynemics section Leyell
86 ALl other GS personnel 1 Head, Research Techniques Section 12,210 825 Total $5, 466, 585
L6 Aeronautical Research Engineer 198, 480
107 Total $%60.12 51 A1l othier GC persomncl 5"‘::5[\,
1% Total $1,20L,810
i i FLANY MALNTENANCE DIVISIGH
UNLTARY PLAN WU JUNNEL DLVidiUn | 7 AlL GS personnel $ 40,000
. 1 WB-18 Chief of Division 10,691
1 Excepted Chief of Division $ 16,500 225 All other WB personnel 1,162,673
1 a8-15 Assistant Division Chief 15,030 -
6 Ga-1h4 Aeronautical Research Engineer '(;(,J;oo ] 233 Total 1,215,364
a Al) other GS personnel 211,390
} 3 Tota) $’520.080J|



:RONAUTICS AND SPACE ADMINISTRATION

Proposed personnel staffing chart

F.Y. 1962
LANGLEY RESEARCH CENTER

DIRECTOR
d Director, Langley Research Center $ 20,000
d Senior Staff Assocliate 18,500
d Research Assistant for Cooperative Projects 16,000
Executive Assietant and Budget Officer 15,030
Management Analyst 15,030
Technical Assistant to the Assoclate Director 13,510
All other GS personnel 20,250 RESEARCH STAFF UNIT
Total $118,320 *1 GS-15 Executive Assistant and Budget Qfficer . N (IS0
4 3 All other GS personnel 35,005 RESEARCH REPORTS DIVISION
1l GS-13 Chie:r of Divis.on 3 11,93
E Total $25,025 53 All other GS prrsonnel _3e1,9%
54 Total 376, 87C
*Position not included in totals as this is a multiple function position
and 1s included under Offize of Dirertor.
DIRECTOR OFFICE CF CHIEF, TECHNICAL SERVICES
OFFICL OF CHIEF, AIMINISTRATIVE SERVICES
2d  Assistant Direc.or, Langley Research Center $19, 000 1 Excepted Chief of Technical Services $16,000 ) ) .
ed Technical Assis ;nn;. to the Associate Director 1’(iooo L GS-15 Assistent Chief of Technical Services 15,030 1 GS-15 Aiminisirative Managemeni, Cf "i.er $b,705
ALl other GS personnel 23,350 1 Gs-lk Engineering Planning Officer 13,770 = All other GS personnel 5,820
e 1 All other GS personnel 5,820
Totel 9. 350 1 WB-20 Assistent to Chief of Division 12,314 = Tol sl 520,525
] > Total 62,934 T
PATENT CCUNSEL
E MECHANICS DIVISION X
SAFETY OFF1CK L G8-13 FPatent .dvisor (ecting head) $11,15)
pted Chief of Division $ 16,500 . . . . 3 A1l otbrr GS personnel 13,57,
pted  Associate Chisf of Division 16,000 = ALl other GS oergonnel 15,330 <=
pted Head, Guidence and Control Branch 16,000 iy o .al $3D, (30
pted Head, Operations Branch 15,500
5 Technical Assistant to Division Chief 15,030
5 Bead, Airwortainess Branch 14,380
5 Assistant Heal, Airworthiness Branch 1k, 05 PLANNING OFFICE
5 Head, Dynamic Stability Branch 15,036
b Read, Flight Mechanics Branch 15,030 1 GS-13 Head, Planning Section $11,93. FISCAL DIV1SION
5 Assistant Heal, Guidance and Control Branch 14, 38¢ L0 All other GS personnel 66,65¢
5 Head, Recovery Systems Branch 15,0%0 1 ALl other WD personnel 9,38 | | 1 Gs-14 cChief of Division and Fiscal Offizer $ 12,730
5 Head, VTOL Branch 15,03C | 33 All otier GS persounel 263, 960
5 Head, VTOL Se:tion 15,030 12 Total $87,965
5 Head, Pilots Section 15,030 54 T ita $281,640
bl Aeronentical esearch Engineer and Pilot 15,030
3 Aeronautical Research Engineer 1k, 705
4 Assistant Heal, Flight Mechanics Branch 12,750
4 Head, Reentry Vehicle Dynamics Section 13,510
L Head, Systems Analysis Section 12,210 KLECTRICAL DIVISION —
4 Bead, Control and Simulation Section 22,73¢ . . o
4 Aeronautical Resesrch Engineer and Pilot 25,0 1 GS~15 Chief of Division $ 1,030 OfF1CE SERVICES DI} I510K
4 Aeronautical Research Engineer 190,10 1 GS-15 Assistant Chief of Division 14,705 L .
All other GS personnel 826, 640 J 1 GS-15 Head, Electrical Engineering Branch ab,7 ’J- GS-13 Chief «f Divlaion $w l‘),(}%
All WB personnel 246,002 B 1 GS-1k Head, Electrical Distribution Section 13,510 — =0 All otler GS personnel 150,915
— 1 GS-14 Head, Electrical Equipment and Control Section 13,510 2 All WB personael 632
Total $1,581,232 29 All other GS personnel 2h2, 455 . o o
186 All WB persconel 1,096,626 50 Total $230, ble
220 Total $1,410,581
T RESEARCH DIVISION PERSONNEL DIV1SIioN
1 Gs-1%  Chief >f Division $ 14,090
ppted Chief of Division $ 17,000 “ " s
pted  Assistant Chief of Division 15,500 ENGINEERING DIVISION 4 1 Gs‘i:‘ Asalstant Chief of Divisior I ,‘f(g
pted Head, Ravigation and Commnications Branch 15,500 » Gs-14  He ,cn-aunrg sec o1 )C‘}Jjec
ppted  Head, Messurements Research Branch 15,500 1 GS-13 Chief of Division $ 15,290 k=2 ALl otaer GS personn 22t
5 Head, Data Systems Branch 14,380 1 GS-15 Associate Chief of Division 15,290 - 1
5 Head, Ground Facilities Instrumentation Branch 14,380 L GS5-15 Assistent Chief of Division 14,705 B ral
5 Head, Instruments Standards and Systems Inte- 1 GS-15 Technical Assistant of Division 14,705
gration Branch 1k, 360 1 GS-15 Head, Engineering Projects Analysis Office 14, 36¢ - -
5 Assistant Head, Navigation end Communications 1 GS-15 Head, Research Models and Vehicles Branch 14,70,
Research Branch 14,380 1 GS-13 Research Equipment Design Bagineer 1k4,05 _
5 Research Engineer {(Aeronautical Instrumentstion) 13,730 1 GS-14 Head, Cost Ehgineeripg starf 12,730
L Assistant Hend, Data Systems Branch 12,730 1 GS-14 Head, Research Facilities Branch 13,510 PHOTOGRAPELC DIVIS [CH
KN Head, Read-Qut Equipment Development Section 12,730 1 GS-14 Head, Plant Engineering Section 12,470 -
A Head, Telemeter Instrumentation Section 12,730 - 1 GS-14 “"Technical Assistant, Research Models and Vehicles ] 1 GS-15  chief f Div-sion s 10,80
A Head, Vehicle Instrumentation Section 12,730 Branch 13,510 8 e pe ALl otzer GS persomnel 220’920
L Head, Instrunent Physice Research Section 13,510 1 GS-14  Head, Dynamics Analysis Staff 13,510 % Y O oone: 185 890
N Head, Telemeter Tecbniques Research Section 12,990 1 GS-14 Head, Dynamic Vehicle Section 12,990 = £ . A
L4 Head, Automaiic Control Section 12,73%0 1 GS-14 Head, Research Models and Payloads Section 13,510 T Total 417,705
Lh Bead, Commun:.catlions Research Section 12,950 1l GS-15 Head, Systems Engineering Branch 14,055 -
[ Head, Systerms Analysie Section 12,730 1 GS-14 Tecbnical Assistant, Systems Engineering Branch 13,510 _ -
Li Research Eng- neer (Acroneutical Instrumentation) 111,970 1 GS-14 Head, Research Equipment Design 12,210
All other GS personnel 1,477,180 1 GS-14 Head, Systems Control Section 13,510
All WB personnel 1,152,9L6 3 GS-14 Structural Engineer 36,630 S
181 All other Gt personnel 1,567,075
Total $2,992, 716 _3 All WB perscnnel 18,491 PRCCUREMENT DIVISION
205 Totel $1, 841, 841 1 GS-1) Chief of Division and Procirement Officer $ 14,700
1 G6S-14 Assistant Chief of Divisic: and Assistant
Procurement Officer ~2,k70
—] 1 GS-14 Attorrey Advisor 2,470
55 ALl other (S personnel 306,280
26 All Wl persoanel _1h2,293
ASCHANICAL SERVICE LIVIGIUN an Total $908,218
1 GS-15 Chief of Division $ 14,705
7 Al) other GY persoanel 42,0
_J 1 WB-20 Assisthnt Chief of Division 12,314
1 WB-20 Bead, Structural Fabrications Branch 12,314
1 WB-20 Head, Modelmaking Branch 12,31k
81k All other WB personnel 2,2[2,(_522
825 Total $5,466,585
PLANT MAINTENANCE DIVISION
T All GS personnel $ Lo,000
— 1 WB-18 Chief of Division 10,691
22 All other WB personnel 1,162,673
233 Total 31,215,364




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED PERSONNEL STAFFING CHART

FISCAL YEAR 1962
AMES RESEARCH CENTER

Director's Office
1 Excepted Director -5 20,000

1 Buopnted

1 Excepted Aeronautical Research Scientist - 18,000
1 Excepted Technical Assistant to Director - 15,500
2 GS-15 Aeronautical Research Engineer - 30,060

T; All other GS personnel - 32,000

$TTZ, 560

1 GS-15 Executive Assistant and Budget Officer - $14, 705

2 All other GS personnel - 21,055
3

Budget Office

1

Assistant Director

1 Excepted Assistant Director

1 G8-15 Aeronautical Research Engineer - 14,380

1 Al other GS personnel
3

- 518,500

-

Vehicle-Environment Division Aero-Thermodynamics Division

Excepted Chief of Division -5 18,000 1 Excepted Chief of Division -5 18,000
GS-15  Assistant Chief of Division - 15,030 1 Excepted Assistant Chief of Division - 16, 000
GS-15 Chief, Physics Branch - 15, 030‘ 2 Excepted Aeronautical Research Scientist - 35, 000
GS-15 Chief, Entry Simulation Branch - 14,705 1 Excepted Chief, Supersonic Free-Flight Branch - 16, 000
GS-15 Chief, Structural Dynamics Branch - 15,030 1 Excepted Chief, Theoretical Branch - 16, 000
GS-15  Chief, 3.5-foot Hypersonic Wind Tunnel Branch- 15,030 1 Excepted Chief, Heat Transfer Branch - 16, 000
GS-15  Chief, Hypervelocity Ballistics Range Branch - 15,030 1 GS-15  Chief, Fluid Mechanics Branch - 15,080
GS-15  Aeronautical Research Engineer - 43,790 1 GS-15  Chief, Trisonic Aerodynamics Branch - 15,030
GS-14  Aeronautical Research Engineer - 202,900 13 GS-15  Aeronautical Research Engineer - 187,265
All other GS personnel - 08,350 14 GS-14  Aeronautical Research Engineer - 178,740
All other Wage Board personnel - 284,919 129 All other GS personnel - 1,048,585

L2481 44 All other Wage Board persunnei - 296,981

855,

Assistant Director

1 Excepted Assistant Director

1 GS-15 Aeronautical Research Engineer - 14,380

- $18,500

Office of Administrative Management Officer
1 GS-15 Administrative Management Officer

1 GS-14 Assistant Administrative Management Officer-

1 All uther G5 personnel
3

- 915,030 Security Office
12,730 14 All other GS personnel
- 5,655
.53‘, 113

Technical Services Division
1 G8-15 Chief of Division

1 GS-15 Engineering Technician

1 G3-15 Chiel duperintendent of Mechanical Shops

1 All other GS personnel

1 GS-14 Personnel Officer -5 13,250

15 All other GS personnel - 96,730

i $T03, 35
Fiscal Division

1 GS-14 Fiscal Officer -5 12,470

38 All other GS pergonnel - 202,830

kil $%15,300

Procurement and Supply Division

1 G$-15 Procurement and Supply Officer~ % 13,730

31 Alk other G personnel - 193,210
18 All other Wage Board personnel - 98,821
50 $ 305, 781

Administrative Services Division
1 GS-11 Chief of Division -$ 8,600
30 All other GS personnel - 143,380

§ All other Wage Board personnel - 28,122
ki $T80,102

318 All other Wage Board personnel
7z

Engineering Services Division
15, 030 1 Excepted Chief of Division -5 15 500
14,360 2 GS-15  Design and Construction Engineer - 29,735
13,250 2 G3-15  Electrical Engineer - 29,085
4,840 1 GS-15  Research Equipment Design Engineer - 14, 705
2 lf5 829 1 GS-14  Construction Design Engineer - 13,510
- 2 Gs-14 - 23, 480
1 GS-14  Mechanical Equipment Design Engineer - 12, 990
1 GS-14  Design and Construction Engineer - 12,990
87 All other GS personnel - 102,960
ng All other Wage Board personnel " ‘asa‘ 128

1 4l other GS persomnel - i
Full-Scale and Systems Research Division Unitary Plan Wind Tunnel Division Instrumentation Division
1 Excepted Chief of Division -$ 16,500 1 Excepted Chief of Division -$ 16,000 1 Excepted Chief of Division 16, 000
1 Excepted Assistant Chief of Division - 15,500 1 GS-15  Assistant Chief of Division - 15,030 1 Excepted Assistant Chief of Division 15, 500
Excepted Chief, Flight and Systems Simulation Branch - 16,000 1 GS-15  Chief, 8- by 7-foot Supersonic Wind Tunnel - 15,030 1 GS-15  Chief, Vehicle Instrumentation Research Branch 15,030
GS-15  Chiet, Operations Branch - 15,080 1GS-15  Chief, 9- by T-foot Supersonic Wind Tunnel - 14, 708 1GS-15  Chief, Facilities Instrumentation Research Branch 14,705
GS-15  Aeronautical Research Engineer and Pilot - 44,115 1GS-15  Chief, 11-foot Transonic Wind Tunnel - 15,030 1 GS-15  Chief, Electronic Machine Computing Branch 15,030
GS-15  Chief, 40- by 80-foot Wind Tumnel Branch - 15,030 2 GS-15  Aeronautical Research Engineer - 29,085 1 GS-15  Research Engineer 15,030
GS-15  Chief, Guidance and Control Branch - 15080 5 GS-14  Aeronautical Research Engineer - 63,650 1 GS-14  Aeronautical Research Engineer 12,990
1 GS-15  Chief, Analog and Flight Simulator Branch - 15,030 1 GS-14  Design and Construction Engineer - iz,130 6 GS-14  Research Engincer 78,640
4 G8-15  Aeronautical Research Engineer ' - 57,845 64 All other GS personnel - 521,300 1 GS-14  Machine Programming Mathematician 12,730
GS8-14  Aeronautical Research Engineer - 142,370 50 All other Wage Doaid pei sonuel - 277,468 33 Ali otner Gb personnel 142, v60
GS-14  Aeronautical Research Engineer and Pilot - 12,210 m *7%, 99 All other Wage Board personnel 699,778
All other GS personnel - 564,310 ® e
All other Wage Hoara personnel - 104,541
ST,O53, 510




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED PERSONNEL STAFFING CHART

FISCAL YEAR 1962
LEWIS RESEARCH CENTER

OFFICE OF THE DIRECTOR

S —

1 Excepted Directar $20,000
i kxcepted Associate Dirvector 13,080
1 Excepted Assistant to the Director 16,000
11 @s-15 Assistant to the Director 15,030
4 All other GS Personnel 22,915
8 $92,945
I T — 1 P
[ } OFFICE OF ASSISTANT DIRECTOR OFFICE OF TECHNICAL SERVICES ] j OFFICE OF BUSINESS MANAGER
Y Txaap l 1 Except Assistant Director $18,500 | 1 Chlef of Techmcal oer‘vme_, $16 Co0 ‘ ‘ 1 G3 15 Busiuess Manager
] 1 All otner‘ GS Fersonne | L Red ttner G3 Personnel 5,355 Y : &5 ! o1 oas I s Marager
| = = ToeTe 2 ] 27,540 (L a1 other 6 I
[~ I ° L 23,855 —4 16 A1l other GS Personnel 69;225 I = 7 i
. e . ] | _7 All ctrer Wage Ecard Perscnnel 01,334 | [ - i
UHEMLO: s mi SWERGY CONVERSION DIVIDICH ! ! RIRNTROMAGNRTT? PROPULATON DIVISION | & $179.599
cept T b \ X 1yl T Tttt -
1 Excepted Cnief, T ; i Erecpted Ontefy Divislen #17,000 PTANT SESUIGRS DTVISION [ STAFF ASSISTANTS
1 Chief, ¥ \emistry Eranch 1 Chief, Electrostatic Propulsicn Branch 14,380 ’ o e 1
i Chief, Rocket Heat Transfer brancrn 1 Chief, Elcctremagnetics Branch 15,030 1 G3-14 Chief, Divisicn $1< 470 13
1 Chief, Direct Energy Conversicn Branch 1 Chief, Plasma Physlics Branch 15,030 M 42 All other G3 FPersonnel 233, 14
1 Chief, Chemlcal Recket Funaamentais Branch i 1 Chief, Research Installatiens Branch 14,380 All other Wage Board Personnel 453,03:
2 Aeronautical Research Sclentists £ Aeronautical Research Sclentists 85,630 124 734,094
1 Head, Gas Dvnamics 3ectloi E 1 Head, Electrostatic Propulsicn Systems Section 12,470 |} $75%, _
1 geag, %e]actign Ki;tetics Section i gmé, ;m;wzgm“lmwg{.“vn Secticn %2’438 TECT INSTALLATIANS DIVISioN ERSCHNEL DIV - 1
1 ead, ermodynamics Sectilon ea ectrothermal Section 4 R )
1 Head, Cryogenlc Heat Transfer Section 1 1 Head, Space Environment Sectlon 12,470 1 ‘fl?_—QO Chief, Divisien $12,168 1 G3-14 Chief, Divislen $12,470
1 Head, Rocket Cooling Secticn 1 Head, I*lagnetics Section 12,730 M4 All other G5 Personnel 20,710 34 ALl cther GS Perscnnel 205,915
z Yead, - Conversion 3eciion B b i Head, High-Temperature Plasma Sectlon 13,510 310 A1l other Wage Board Personnel 2,104,499 =5 4218, 335
1 Head, Shemistry 3ection | b1 Head, Research Facillties Section 12,470 315 $2,137,377 =0
h Head, Rocke* Cembustion Sectlon 79 Aercnautical Research scienvists 118,930
1 Head, Analvt? cal Chemistry Secticn | 8¢ AlL ovher G35 Fersonnel 595,845 FACILITIES OPERATIONS DIVISION S E————— -
i Heaa, nesear Cperativns Seollun EE 4$980,0675 | L el Chief Thyvistor si4 won ACCOUNTING AND AUDIT DIVISION
13 A ltiean - L : { 1o@e-to £, Division $14,7CC
;g £11 other 8?;2?;5;;:1 Research detenciscs %éi’gég Ll 1 G3-14 Chief, Engineering and Dispatching Branch 12,130 P—— 45 Aii OtnEr U3 rersonned
—= " o —_—a 21 All other GS Personnel 181,940 s
Lll? $1,165,710 MATERIALS AND STRUCTURES DIVISION 391 All other Wage Board Fersonnel 2,630,855 7
1 Excepted Chlef, Division $17,500 414 . $2,840,230
ROOKET AND AERODYVAMICS DIVISICN 1 Excepted Assistant Chief, Division 16,000
. T - h T 1 G5-15 Chief, Structures Dranch 15,030 FABRICATTON DIVISTON
1 Excepted Chilef, Division $17,000 1 G3-18 Chief, Stirength of Materials Branch 15,030 - L e . 5 e ADMINISTRATIVE 3ERVICES
1 Excepted Assistant Chief, Division 15,500 i 0S-15 Chief, Alloys and Composite Materials Brameh 14,705 ||} |1 G515 Chief, Division 818,70 s -
i Excepted Chlef, Chemical Rocket Performance Brarch 15,500 1 GS-15 Chief, Chemical Physiecs Branch 14,380 19 All other GS Perscnnel 148,688 13 All other G3 Ferscnnel $67,150
1 GS-15 Chief, ¥ission Analysis Branch 15,030 1 G3-15 Chief, Refractory Materiais Branch 14,380 165 All other Wage Board Personnel 1,201,681 F— _2 Ali cther Wage Board Personnel £,832
1 Gs-15 Chief, Chemical Rocket Systems Branch 15,030 1 GS-15 Head, Ceramics and Coatings Section 14,055 185 $1,365, 15 $75,782
“i Gg—ﬁ cﬁeg, }E_:rcpulsion Airgfyléimcs Brarch }igg;‘ 1 G3-15 Head, Solid State Physics Sectlon 14,085
G3-15 Chie esearch Installatiors Branch 1 ] 1 GS-15 Head, Composite Materials Section 14,055
1 @GS-15 Head,’Flight Mechanics Sectlion 15;030 3 GS5-15 Aero;]autjcal R\éseagch Sclentists 42;490 - ENGINEERING DESIGN DIVISION .
2 GS-18 Aeronautlcal Research Sclentists 30,060 1 GS-14 Head, Power Plant Structures Sectlon 13,510 1 - Ch Divi 3 15,030 PROCUREMENT AND SUPPLY DIVISION
N pt b GS8-15 lef, Division $3
1 GS-14 Head, Flight Systems Sectlon 13,510 1 GS-14 Head, Structure Protection Sectlon 13,510 1 g3-15 Assistant Chief, Division 15,030 o .
1 GS-14 Head, Propulslon Sectiocn 12,990 L] 1 GS-1le Head, Alloys Sectlon 13,510 1 @5-15 Chief, Electrical Engineering Branch 15.03C 1 (3-1¢ Chief, D;viswg $12,470
1 G3-14 Head, Chemical Rocket System Sectlon A 13,510 1 (8-14 Head, Chemical and Metallurgical Laboratories Sec. 12,470 1 gs_1a Head ]Research Electrical Engineering Section 12:750 L[ €8 A}%} other' GS Personnel A 456 895
1 @Gs-14 Head, Chemlcal Rocket System Section B 13,510 1 G3-14 Head, High Temperature Chemistry Sectlon 12,470 1 @S-14 Head’ Electrical Equipment Engineering Section 13,510 26 All otherwWage Board Perscrnel
1 G5-14 Head, Hydrcgen-Fluorine Systems Section 12,990 1 GS-14 Head, Refractory Metals Section 13,510 | 1 os-1a Head, Equipment Engineering Section A 13,510 ES J
1 Gs-14 Head, Hydrogen-Flucrine Thrust Chamkters Section 13,510 1 GS-14 Head, Liquid Metals Section 12,730 1 Gs-14 Head, Equipment Enéineering Section B 13,510
1 Gs-1¢ Head, Hydrogen-Oxyger Systerms Sectlon 13,510 13 GS-14 Aeronautical Research Sclentists 167,570 1 Gs-14 Head, Equipment Engineering Section C 12990
1 GS-14 Head, PrcpulsionAAerodynar cs Section B 13,510 95 All other GS Personnel 841,000 1 GS-14 Headi Machine Design Section A 13,510 - I
og-e Head, L s S e lgggg 128 $1,291,960 1 Gs-14 Head, Machine Deslgn Section B 13,510 TECHNICAL PUBLICATIONS DIVISION
I ogs-1 et Thee Yiaiions Section Es 119 A1l other GS Personnel 991,628 57 All other GS Personnel $356,570
I GS-14 Head, Rorcket Installaticns Sectlon 13,310 2 All other Wage Board Personnel 7’ 946 21 hory - 208,
1 G3-14 Head, Hydroger-Fiucrine I Ilaticns Section 12,990 —= — 21 All otherwage Board Personnel 315,066
9 Gs-14 Aeronzutical Research Sclentists 111570 INSTRUMENT AND COMPUTING RESEARCH DIVISION 151 $1,187,931 78 $471,656
117 All other GS Personnel 1,057,085 .
148 $1.450.810 1 Excepted Chlef, Division $16,500 FACILITIES ENGINEERING DIVISICN }
= 2 2 1 cepted Chief, Instrument Researcn Branch 15,800
1 Asslstant Chief, Division 15,030 1 Excepted Chief, Division $15,50C
o o PR J 1 Chief, Mechan 1zed Computation Analysls Branch 15,030 1 GS-15 Asslstant Chief, Division
R NUCLEAR SYSTEMS DT‘ IsIor | 1 Chief, Instrument Systems Reeearcn BI‘dnCh 14,705 1 G3-15 Chief Mechanical Deslgn Branch
: £17,000 1 1 associate Chlef, " 14,055 1 G3-1¢ s tive Dfficer
* i Vo3 seronautical Research Sclentists 41,190 1 C i z
;1 J ] 1 Automatic Data Processing Branch 13,510 1 Chiefl, Az
+ | | . Maanine Nemporing Branch 13,510 1 Chief, Construction Branch
- | P 12,730 {4 L Head, Mecnanlta: vesign 5 A
" ; i o 12,470} ( 1 Head, Mechnnicnl Desldl 5
+ | i i f Sezticn 13,510 ! \ 1 Head, Mechanical Design Sectlon
H 1 | i , upties Seeffaorn le,21¢ “ H 1 Head, Electrical Deslgn Sectlon
Y ! i HanA  Mesanmement Suvatems fomnonents Section 13,510 | i1 Head, Eleclrica: Deslgu i
| L ‘ ! Head, Mechanized Computation and Anzlysls SectiB 13,510 } 1 Hedl, ALCHLLES bulal Dol ouvswvive
( 3 I | Head, Instrument ReSearch Sestlon B 13,510 1 Mechanicai Equipment Design Engineer
1 Head, ! > GS Personrex 1,194,540 ] 72 A1l other GS Personnel
1 Head, [ Ali cther Wage Hoara rersonnet 407,432 i 3o $652.060 |
: iead, 1,935,450 1 !
1 Head, Space Experimen ForTOEe
2 Head, 3ystems Analysis 3
1 iead t 1. - -
3 Head, L'(,:I rcls gect;o NUGLEAR REACTOR DIVISION
' 1 i i sted Divisicn $17,500
t B 1 Prouul:ion ' .5,030
B | I 1
1
1 ‘ e Reactor FPhysi
12 i 1 Reacior Bapey Pancl
52 ther 4"% Per‘acrmel - lcal Res
59 i i z covor
98 RN — | t 1 Conicepts Anaiy.,is section L FAC TTEE (RANTHISKY, OHTO) \
1 1 Theoretical Th
7 FLUID SYSTEM 2O ﬂ oz N;;ciea:?:ysics secuion - Ioooole Thief  R[aastor Faei ity $14,705 !
1R . 1‘ - iQYJT‘A‘M o | [ 1 actor Analysls Sectien 1 G8-1b Chief, ieal and Administrative Services 15,030 |
cepted cnlef, oivision . 1 G3-14 ilcad, Dxperimer tgr Physicg Sectlon 1 @¢s-15 Chief, Reactor Operations Branch 14,380
2 Excepted Asslstant Chlefs, 10 G3-14 Aeronantical Resear’rh Scientists 1 G3-14 Chief, Construction Engineering 13,510 ‘
1 Excegted Chlef, Turbopump B 62 All other GS Perscnnel i Gs-l4 Head, Project Englneering Sectlon 12,730
1 GS-13 Chief, Flow Physi = $507, 200 63 All other G3 Persornel 454,280
1 G5-15 Chlef, Research I ! - - d 147 All cther Wage Board Personnel 943,718
7 68-18 Chlef, Propeliant Zrarch | 1 [
1 Gs-15 Head, Lubricaticn : ) 215 $1,468,355
1 @s-15 Head, Turoodrive Section u
1 Gs-18 Head, Pump Secticn
2 GS-15 Aercnautical Research Scientlsts
1 @s-1 Head, Flow Physics Sectlon A
1 GS-14 Head, Flow fhysics 3Section B
1 GS-14 Head, Flow Processes Perfcrmance Section
1 GS-14 Head, Flow Processes Analysls Section
1 GS-14 Head, Bearings Section |
15 GS-14 Aeronautical Research Sclentlsts 185,110
77 All other @S Personnel 713,365
109 $1,156,890




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED PERSONNEL STAFFING CHART
FISCAL YEAR 1962

FLIGHT RESEARCH CENTER

N

OFFICE “F THE DIRECT™R
1 Txcepted Director $13.570
1 ¥xcepted aAssistant Director 1:.0.0
1 G8-15 ARS Adv Vel Proj Mgr 13,730
1 Other 4GF personnel 31850
N $55,080
RESTARTH DIVISION FLIGHT CPERATITNS DIVISICN DATA SYSTEMS DIVISION ADMINISTRATIVE DIVISION
1 Excepted “hief. Research Div $ 1€.000 2 Exceptad Aero Res Pilots $ 32.500 2 (5-1% Supvr Lesearch Engr 27.4610 1 GS-1b Admistrative Mgt Officer
1 Fxcepted Asst Thief. Res DIv 5.5 1 38-12 Sup Zero Res Fngr 1 GS8-1% Research Engr 12,210 L5 QOther GS personnel
1 fxcepted Aero Res Scientist and Pilot ‘0 Cther (8 personnel L7l 6Ll 27 Wage 3oard perscnnel
1 38-15 Supvr Aero Res Fngr (5-15 Aero Fes Fngr and Pilot 93 “age Roard personnel 631,113 73
38 Aero Pes 1 L fero Res Fngr and Pilot R .
Supvr I Ing Supvr Flight Opns Engr ta $1.143, 429

- Aero Res Engr
AP0 oongr
S personnsl

OF personnel
T“oard pecsonnel

5538 $1.

g-2 43




NATIONAL AERONAUTICS AND SPACE ADMINIS

PROPOSED PERSONNEL STAFFING CHART
Fiscal Year 1962

GODDARD SPACE FLIGHT CENTER

OFFICE OF THE DIRECTOR

1 Director 20,000
1 Associate Director 19,000
1 GS-15—Assistant to the Director 14,380
12 Other GS Personnel 94,250
16 147,030

OFFICE OF THE ASSISTANT DIRECTOR FOR BUSINESS OFFICE OF TECHNICAL SERVICES OFFICE OF THE ASSISTANT DIRECTOR
ADMINISTRATION 3 X . (SPACE SCIENCE AND SATELLITE APPLICATIONS)
1 Chief of Technical Services 16,000
1 Assistant Director 15,750 3 Other GS Personnel 21,755 1 Assistant Director—Space Science Satellites 18,500
1 GS-14 Management Analyst 12,470 —_ _— 1 Space & Aero Scientist—Physics of Atmos. 15,000
1 GS-14 Patent Counsel 12,470 4 37,755 3  Other GS Personnel 19,995
1 GS-14 Attorney-Advisor (General) 12,730 —_5_ ——553,—4;;
21 Other GS Personnel 152,250
25 205,670
BUDGET AND FINANCE DIVISION ORGANIZATION AND PERSONNEL DIVISION FACILITIES ENGINEERING DIVISION SPACE SCIENCES DIVISION SATELLITE APPLICATION!
1 GS-15 Financial Management Officer 14,055 ] 1 GS-15 Personnel Officer 13,730 1 Chief Facilities Engineering Division 15,500 1 Chief, Space Sciences Division 16,500 1 Chief, Satellite Applications
1  GS-14 Assistant Financial Management Officer 12,470 42 Other G5 Personnel 304,500 1 GS-14 Construction Engineer 12,990 1  Assistant Chief, Space Sciences Division 16,000 1 Asst. Chief, Sat. Appl. Syste
1 GS-14 Budget Officer 12,210 — _4; —m‘:’—o ’_' 2 GS-14 Engineers 25,720 4 Space and Aero Scientist 40,500 3 Space and Aeronautical Scie
Other G5 Personnel 502,245 ! 46 Other GS Personnel 365,700 8 GS-15 Space and Aero Scientist 110,140 12 GS-15 Aeronautical Research
m _12_ Wage Board Personnel 332,540 2 GS-15 Instr. Research Engineer 29,410 10 GS-15 Space and Aeronautic
, 102 752,450 5 GS-15 Aero Research Engineer 69,625 _— 2 GS-15 Electronic Scientist
! 2 GS-15 Physicists 28,360 [ 10 GS-14 Aeronautical Research
& GS5-14 Physicists 74,380 4 GS-14 Electronic Scientist
TECHNICAL INFORMATION DIVISION 10 (S-14 Aero Research Engineer 128,070 8 GS-14 Space and Aeronauti
— 34 Other GS Personnel 270,300 12 GS-14 Space and Aero Scientist 144,780 5 GS-14 |nstrumentation Rese:
PROCUREMENT AND SUPPLY DIVISION 8 Wage Board Personnel 51,160 & GS-14 Instr. Research Engineer 78,720 8 GS-14 Research Engineer
GS-15 Procurement and Supply Officer 14,055 —4_2_ 321,460 TEST AND EVALUATION DIVISION 149 Other GS Personnel 1,202,180 157 Other G5 Personnel
TS 14 A Pracurement and Supply Officer 12,730 ' 2 GS-15 Aero Research Engineers 28,435 _]E Wage Board Personnel 64,018 E
Other G5 Personnel 1,261,700 2 GS-14 Mechanical Engineers 25,460 216 2,026,683
Wage Board Personnel 159,875 ] I GS-i4 Research Eoginesr 12,470
— 2 GS-14 Space and Aero Scientist 24,940
1,448,360 73 Other GS Personnel 580,350
20 Wage Board Personnel 127,900
oo - 799,555 THEORETICAL DIVISION PAYLOAD SYST
1 Chief, Theoretical Division 17,000 1 Chief, Payload Systems Div
MANAGEMENT SERVICES DIVISION i Assislent Chief, Theoretical Division 15,000 10 GS-15 Aeronautical Researc
1 Qiaff Scientist 5 GS-14 Aercnautical Researc
GS-14 Security Officer 12,470 2 GS15 Phr;;isds('Planeiarv) ;;'(7)22 L" 5 GS-14 Instrumentation Rese
Other GS Persannel 210,250 2 65.14 Soace and Aero. Scientist 24,680 — 1 GS-14 Physicist
Wage Board Personnel 76,740 FABRICATION DIVISION iy > fero. setentis ! 2 GS-14 Engineer
5 GS-14 Mathematicians 62,990 9
299,460 1 GS-14 Research Engineer 12,990 10 GS-14 Physicist 124,860 118  Other GS Personnel
L] 21 Other GS Personnel 152,250 43 Other GS Personnel 341,850 10 Wage Board Personnel
L3£ Wage Board Personnel 844,140 ; m 152
154 1,009,380




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED PERSONNEL STAFFING CHART

Fiscal Year 1962

GODDARD SPACE FLIGHT CENTER

OFFICE OF THE DIRECTOR
1 Director 20,000
1 Associate Director 19,000
TGS 15 Acgcistont toothe D 14,280
13 Other GS Personnel 94,250
16 147,630
OFFICE OF THE ASSISTANT DIRECTOR OFFICE OF THE ASSISTANT DIRECTOR OFFICE OF ASSISTANT DIRECTOR
(SPACE SCIENCE AND SATELLITE APPLICATIONS) (TRACKING AND DATA SYSTEMS) MANNED SATELLITES
1 Assistant Director—Space Science Sateliites 18,500 1 Assistant Director, Tracking & Data Systems 18,500 1 Assistant Director, Manned Satellites 19,000
1 Space & Aero Scientist—Physics of Atmos. 15,000 1 Staff Scientist, Data Systems Planning 15,000 1 Associate Director (Research & Development) 18,500
3 Other GS Personnel 19,995 1  GS-14 Mathematician Vil 13,510 o 1 Associate Director (Operation) 18,500
5 53 495 1 GS-14 Physicist 12,730 1 Special Assistant to the Director 16,500
‘ 16 Other GS Personnel 116,025 1 Staff Scientist 15,500
20 175,765 1 GS-14 Aeronautical Research Engineer 12,730
' 1 GS-14 Space and Aeronautical Scientist 12,990
63 Other GS Personnel 500,700
70 614,420
SPACE SCIENCES DIVISION SATELLITE APPLICATIONS SYSTEMS DIVISION TRACKING SYSTEMS DIVISION BUSINESS MANAGEMENT AND TECHNICAL SERVICES FLIGHT SYSTEMS DIVISION
ice Sciences Division 16,500 1 Chief, Satellite Applications Syst. Division 17,000 1 Chief, Tracking Systems Division 15,750 } GS-15 Technical Assistant 13,730 1 Chief, Flight Systems Division 16,750
“hief, Space Sciences Division 16,000 1 Asst. Chief, Sat. Appl. Systems Division 16,000 1 Assistant Chief, Tracking Systems Division 15,250 1 GS-14 Budget Officer 12,730 1 Assistant Chief 15,500
Aero Scientist 60,500 3 Space and Aeronautical Scientist 45,250 1 GS-15 Space & Aeronautical Scientist 13,730 ! GS-14 Contract Officer 12,990 2 GS-15 Aeronautical Research Engineer 28,110
ice and Aero Scientist 110,140 12 GS-15 Aeronautical Research Engineer 175,810 4 GS-15 Electronic Scientist 54,270 [ 1 GS-14 Personnel Officer 12,730 1 GS-14 Flight Systems Scientist 12,730
ir. Research Engineer 29,410 10 GS-15 Space and Aeronautical Scientist 138,925 10 GS-14 Research Engineers 127,560 210 Other GS Personnel 1,654,565 2 GS-14 Engineer 25,460
‘0 Research Engineer 69,625 — 2 GS-15 Electronic Scientist 28,110 2 GS-14 Aeronautical Research Engineer 24,940 214 1,706,745 5 GS-14 Aeronavtical Research Engineer 63,650
rsicists 28,360 ™ 10 GS-14 Aeronautical Research Engineers 126,000 104 Other GS Personnel 826,800 156 Other GS Personnel 1,251,355
rsicists 76,380 4 GS-14 Electronic Scientist 51,180 R - —_—
‘0 Research Engineer 128,070 8 G5-14 Space and Aeronautical Scientist 100,800 123 1,078,300 168 1,413,555
ce and Aero Scientist 146,780 5 GS-14 Instrumentation Research Engineer 62,090
r. Research Engineer 78,720 8 GS-14 Research Engineer 106,000
Personnel 1,202,180 157 Other GS Personnel 1,271,725
rd Personnel 64,018 221
—2 026,653 2,138,890 DATA SYSTEMS DIVISION LIFE SCIENCES DIVISION PRE-FLIGHT OPERATION DiVISION
o 1 Chief, Data Systems Division 16,500 1 GS-15 Chief, Aerospace Medicine 14,380 1 GS-15 Chief, Pre-Flight Operation 14,055
1 Assistant Chief 15,000 1 GS-15 Astronaut Training Officer 14,380 1 GS-15 Aeronautical Research Engineer 14,055
1 Machine Programming Mathematician 15,000 1 GS-14 Assistant Chief 12,730 2 GS-14 Instrumentation Research Engineer 25,720
3 GS-15 Space and Aero Scientist 41515 | | 1 GS-14 Astronaut Training Officer 12,730 2 GS-14 Space and Aeronautical Scientist 25,720
THEORETICAL DIVISION PAYLOAD SYSTEMS DIVISION 2 GS15 Engineers 28,110 29 Other GS Personnel _ 240,550 4 GS-4 _Reseer;h Engin?er 2;2,;2?
X L i Chief, Payioad Systems Division 16,000 2 Go-i14 Mainem 24,00U 33 294,770 30 Wage Board Personne ,
gr.e?:calIDlVIST?n' ~ . ]Z’??g 10 GS-15 Aeronautical Research Enaineer 140,425 5 GS-14 Engineers 62,090 - 90 Other GS Parconnel 725,500
-ingi, Theoreital Division 12,000 e mm e . - Lo . N 145 Other S Parsonne! 1,174,625 r— -
tist (Planeiary) ]6,000 2 UJ-14 Aeronauiical Kesearcn cngineer Q3,/3V 136 ‘,084,691
sicist 27 785 | 5 GS-14 instrumentation Research Engineer 61,050 160 1,379,520
- ! 1 GS-14 Physicist 12,730
ice and Aero. Scientist 24,680 )
thematicians 62.990 2 GS-14 Engineer 26,500
sicist 124,860 118 Other GS Personnel 920,075
Personnel 341,850 10 Wage Board Personnel 63,957 ENGINEERING DIVISION FLIGHT OPERATION DIVISION
E— E| R . . Lo
630,165 152 1,306,467 OPERATIONS DIVISION 1 Chief, Engineering Division 16,500 1 Chief, Flight Operation Division 16,500
2 GS-15 Engineers 28,110 I GS-15 Space and Aeronautical Scientist 14,055 1 GS-15 Instrumentation Research Engineer 14,055
4 GS-15 & Space & Aeronautical Scientist 56,220 1 GS-15 Space and Aeronautical Facility Engineer 14,380 1 GS-14 Space and Aeronautical Scientist 12,730
2 GS-15 Electronic Scientist 28110 | | 1 GS-15 Aeronautical Research Engineer 14,055 2 GS-14 Research Engineer 28,320
4 GS5-14 Research Engineer 51,700 4 GS-14 Instrumentation Research Engineer 51,700 12 Wage Board Personnel 77,784
8 GS-14 Electronic Scientist 101,840 48 Other GS Personnel 391,600 114 Other GS Personnel 916,300
4 GS-14 Space & Aeronavutical Scientist 50,400 32 Wage Board Personne! 204,640 —13] 0——9—
76 Other GS Personnel 604,200 —_— _— 1,065,68
- _ 88 706,930
100 920,580
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Proposed personnel staffing chart
F. Y. 1962
WALLOPS STATION

OFFICE OF DIRECDR
1 Excepted Director, Wallops Station $18, 500

3 All other GS personnel 27,75
4 TOTAL $44, 215
OFFICE OF RESIDENT CONSTRUCTION FLIGHT TEST DIVISION
ENGINEER 1 G8-15 Chief of Division $ 14,055
1 GS-14 Supervisory Design & 1 GS-14 Head, Range Engineering
Construction Engineer $12,730 Branch 12, 210
T All other GS personnel 72,925 1 GS-14 Head, Vehicle Preparation
8 TOTAL $8b, 655 & Launching Branch 12, 210
1 GS-14 Head, Range Instrumentation
Branch 12,210
1 GS-14 Aeronautical Instrumentation
Engineer 12,210
1 GS-14 Range Safety Engineer 12,210
56 All other GS personnel 424, 230
83 All other Wage Board
personnel 541, 539
145 TOTAL $1,040,874
ADMINISTRATIVE SERVICES DIVISION -
50 All other GS personnel $280, 825
_3 All other Wage Board personnel ___13,124
53 TOTAL $293, 749 TECHNICAL SERVICES DIVISION
7 All other GS personnel $ 46,320
_83 All other Wage Board personnel _502,999
9 TOTAL $549, 319
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NATIONAL

AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED

GEORGE c.

PERSONNEL STAFFING CHART

FISCAL YEAR 1962
MARSHALL SPACE FLIGHT CENTER

CHIEF COUNSEL

P.LO.
1 GS-14  C/Public Information Office $ 12,210 1 G5-15  Attorney $13.730
14 Other GS Personnel lo1. 105 I GS-14  Attorney - Advisor 12,470
- — OFFICE OF THE DRECTOR. 6 Other GS Personnel 44,010
i
> $13.305 1 Excep: $ 2i,000 8 $70.210
1 Feiap o ot 13,558 )
1 Excep. Deputy Director lor Business Administration 18, 000
! Excep. Assoc. Deputy/Director for R&D 18, 000
RELIABILITY OFFICE | Excep. Assoc. Deputy/Director for Administration 16,000
1 GS-15 Aero. Research Administrater 15,030
2 GS-15  Supervisory General Engineer L4l ! GS-15  Physical Science Admimstrator 13,150
1 Gs-15 Su';uv..w,y, Arra n..,:-C: Eng : ‘zz 180 13 Other G5 Personnel 94, 2¢5 PATENT COUNSEL
1 GS5-15  Physicist 13,510
3 GS-14  Supervisory Aero Research Engineer 18,190 20 $214.985 PGsta Patet Allurney “2‘::3
Y G5-14  General Engineer 12,210 4 Other GS Peranneel 28 fen
12 hor O Bomonnnn
5 $41,100
20 $194. 365
| | | 1 1
FINANCIAL MANAGEMENT MANAGEMENT SERVICES TROCUREMENRT AND CONTRACTS TECHNICAL SERVICES OPERATIONS ANALYSIS
1 Financial Management Officer $ 14,380 1 GS-15 C/Management Services $ 14,055 I Excep C/Procurement and Contracts $ 15,000 1 Excep.  C/Techmecal Services $ 15,500 1 Gs-15 Management Analyst $ 14,380
1 Deputy Financial Management Officer 14,055 1 GS-15  Pereonnel Officer 14,055 4 GS-14  Supv. Procurement Analysts 49, 360 I GS-15  D/Ch. Technical Services 13,730 1 GS-14  Management Analvat [EIEETS
1 Budget Officer 13,730 2 GS-14 Phys. Science Admin, 24. 680 14 Aetnn A8 Ban - © wanas supervisery Lenera: mngineer 14,055 1 Gs-14 Digital Computer Systems Admin. 12,730
1 Sunarvienry Ascauntant 117 PREIVRTIeY Fubiication Uthicer 24,420 - 1 GS 4 Architect 12,470 is Other GS Personnel 102,785
: Deputy Supervisory Accountant 12,470 1 GS14  Security Officer 12,479 15y 128,235 1 GS-14  C/Plant Maintenance 12,730 -
1 Deputy Budget Officer 12,470 220 Other GS Personnel 1,596,615 I GS-14  Supervisory Supply Officer 12,990 m $141, 625
1 Supervisory Auditor 12,210 39 Wage Board Personnel 275,223 1 GS§-13%  Telh Services Opns. Officer 12.470
1 Systems Accountant 12,210 1 GS-14  Industriai Engineer 12,730
m Other GS Personnel 806,710 266 $1.961.518 LGseid Program Management Ass't 12,470
292 Other GS Personnel 2,112,880
119 3911, 965 395 Wage Board Personaei 2,787,518
696 $5,019, 540
SATURN SYSTEMS OFFICE AGENA, GENTAUR, AND SCOUT OFFICE WEAPONS SYSTEMS OFFICE FUTURE PROJECTS OFFICE TECHNICAL PROGRAM COORDINATION OFFICE
1 Excep. Director, Systems and Proj. R. Office $ 17,500 1 GS-18  Director, Systems Office 5 18,500 L GS-15  Supervisory Aero Research Engineer $15,030 | Excep  D/Project Res. Office $ 16,250 1 Excep.  C/Technical Program Coordination Office § 16,000
1 GS-16  C/R&D Branch 15,515 ! GS-15  General Engineer 15,030 2 GS-14  General Engineer {M) 25,460 1 GS-15  Supv. Aero Research Engineer 13,730 1 GS-15  Program Management Asst. 14,705
1 GS-15  Supervisory General Engineer 14,380 2 GS-15  Supervisory Research Engineer 28, 760 1 Other GS Personnel 4,675 ) GS-15  Physicist 13,730 1 GS-15  General Engineer 14, 380
1 Gs-15 Supervisory Aero Engineer 15,030 3 GS-15 Aero Res. Admin 41,190 - - Z2  GS-l4 Aero Research Engineer 24,940 1 GS-15 Supervisory Res. Engineer 14, 055
5 GS-15  Aero Res. Engincer 69,950 2 GS-14 General Engineer 24, 680 4 545,165 15 Other GS Personnel 109, 680 2 GS-14 Program Management Asst. 24,940
1 Gs-15 Aero Research Admin. 13,730 4 GS-14 Supv. Res. Engineer 49, 880 - - A 1 Gs-14 Industrial Eng. 12,210
1 GS-15 Mechanical Engineer 13,730 1 G5-14 Supv. Aero Power Plant Res. Engineer 12,470 20 $178, 330 1 GS-14 Mechanical Eng. 12,210
7 GS-14 General Engineer 86,510 3 GS-14 Aero Research Engineer 36, 630 — 1 GS-14 Aero Res. Admin. 12,210
1 G5-14 Phys. Science Admin. 12,470 2 GS-14 Supv. Aero Res. Engineer 25,460 4t Other GS Personnel 300, 495
2 GS-14  Elect. Engincer 24,420 I GS-14  Equipment Specialist 12,730
z2  Gs-14 Mechanical Engineer 24,420 3 GS-14 Aero Power Plant Engineer 36. 630 50 $421,205
52 Other GS Personnel 383,995 94 Other GS Personnel 699,120
7% $691, 650 17 $1,001, 080
RESEARCH PROJECTS GOMPUTATION DIVISION GUIDANCE AND GONTROL DIVISION TEST DIVISION
1 Excep. Director, R&D Division $ 18,250 1 Excep Director, R&D Division $ 18,000 1 Excep. Director, RkD Division $ 18,500 1 Excep. Director, R&D Division $ 18,000
1 Excep. D/ Director, R&D Division 16,000 1 Excep. D/Director, R&D Division 15,500 1 Excep. D/ Director, R&D Division 16, 000 1 Excep D/ Director, R&D Division 16, 000
| GS-16  C/RAD Branch 15,515 I Excep.  C/RAD Branch 15,500 1 Excep.  Staff Scientist 15,500 | Excep.  Staff Scientiat 15,500
z  GS-15 Supervisory Aero Mat'l. Res. Engineer 29,735 1 GS-15 Supervisory Aero Research Engineer 14,705 3 Excep. C/R&D Branch 48, 000 4 GS-15 Supervisory Res. Engineer 57,520
3 GS-15 Phys. Science Admin. 42,615 1 Gs-15 Phys. Science Admin 14,055 1 Gs-16 C/R&D Branch 15,255 L Gs-1s Supervisory Aero Mat'l. Res. Engineer 14,705
1 GS-15 Supervisory Physicist 15,030 3 GS-15 Mathematician 43,140 iz GS-15 Supervisory Research Eng. 170, 285 i Gs-15 Supervisory Mech. Engineer 14, 380
3 GS-13 Physicist 42,490 1 GS-15 Digital Computer Systemes Admin. 14,380 1 GS-15 Research Engineer 14,380 4 GS-15 Supervisory Aero Power Plant Res. Engineer 56, 220
1 Gs-15 Mathematician 13,730 1 GS-14 Program Management Asat. 12,730 16 GS-15 Supv. Aero Res. Eng 232,030 4 GS-is Aero Power Plant Res. Engineer 57,845
2 GS-14 Aero Mat'ls. Res. Engineer 25, 460 I Gs-14 Digital Computer Systems Adman. 12,730 4 GS-15 Aero Res. Eng. 56,545 5  GS-l¢ General Engineer 62,610
2 GS-14 Electronic Engineer 24,940 1 GS-14 Supervisory Electronic Eng. 12,990 3 @s-1s Physical Science Admin 41. 840 5 GS-14 Sepervi Ree 62, 350
1 GS-14  Aero Res. Engineer 12,730 > 14 Superviauiy Aeiv Res. Engineer 24,940 1 GS 15  Physicist 13,730 L GS-14  Research Engineer 12,730
1 GS5-14 Phys. Science Admin 12,470 4 GS-14 Supervisory Prod. Specialist 50,400 3 GS-i4 Genera! Engineer 38, 450 6 GS-14 Supervisory Aero Power Plant Res. Eng. 75, 600
5  GS-14 Physicista 62,610 1 GS-14 Phys. Science Admin. 12,730 17 GS-14 Supv. Res. Engineer 213,550 T GS-i4 Industrial Engineer 12,990
1 GS-14 Aera Rec. Admin 12,210 5 GS-14 Mathematicians 63,130 5 GS-14 Research Engineers 37,670 I Gs-14 Aero Research Admin 12,210
I GS-14  Mathematician 12,210 1 GS-14  Shop Superintendent 12,730 1 GS-14  Supv. Electromc Engineer 12,730 166 Other GS Persunnel 1,203,585
44 Other GS Personnel 320, 810 103 Other GS Personnel 745,556 14 Gs-14 Supv. Aero Res. Eng. 183, 940 440 Wage Board Peraonnel 3,105, 080
2 Wage Board Personnel 14,115 6 GS-14  Aero Res. Eng. 5, 080
70 $676, 805 e 2 GS-14 Physicists 24, 680 642 $4,797, 325
130 $1,097,331 I GS-l14  Chemical Engincer 12,210 =
- 481 Other GS Personnel 3,479,100
267 Wage Board Persoanel 1,884,219
839 $6, 603,784
AERORATIIETICE DIvISION QUALITY DIVISION FABRICATION AND ASSEMBLY ENGINEERING DIVISION STRUCTURES AND MECHANICS DIVISION LAUNCH OPERATIONS DIRECTORATE
1  Excep. Director, R&D Division $ 18,500 1 Fxcon Nivartar PEA N i mxcep.  Larector, H&D Division s 18,000 1 Exeep. lareqwor, KL Lavision s :i';’gg : T Siiecivs, R&D Divieion > 1m0
I bxcep.  wfinTecior, M&w Lavision 16, 000 1 Excen. C/R&ED Rranch 1 Excep. L Uirector KkD Livision 16,000 3 Excen E’,;:;L;::n;«u pveen 31 000 1 Excep D/Director, R&D Division 17,000
I Eacep < D Branca 31, 000 2 GS-15 General Engineer 2 Excep C/R&D Branch 31,000 1 csri:v CIRED Branch 15'255 3 Excep C/R&D Division 46,500
1 GS-16  C/R&D Branch 15,515 1 GS-1s Supervisory Res I GS-i5  Supv. Generai Engineer 15,030 1 Gsis  p o Management Asat 14 380 2 Gs-15 General Engineer 29,085
1 GS-15  Supervisory Research Engineer 14, 380 2 Gs-15 Research Engineer 2 GS-15  General Engineers 29,085 2 Csils s g Res. Engineer 29' 735 11 GS-15 Supervisory Research Engineers 153,905
1 GS5-15  Supervisory Mech. Engineer 14, 380 1 GS-15 Supervisory Aero Mat'ls Engineer 1 GS-15  Supv. Res. Engineer 14,380 S S o 2 GS-ls Reaearch Engineers 29,085
7 GS-15  Supervisory Aero Res. Engineer 101,960 1 GS-15 Supervisory Mech Fng LoaeiR Gupe M gimcer 14,380 2 G505 Meon Engineset O 28 110 1 GS-15 Supervisory Aero Mat'l. Eng. 14,705
1 6818 Aero Research Engineer 14,055 1 Gs-1% Phys. Science Admin. ¢ GS-15 Supv. Production Specialists 28, 760 7 as.e Su‘i Mrgo ’::‘: Plant Res. Enginear 100, 660 2 GS-15 Supervisory Aero Power Plant Res. Eng. 28.435
2 GS-15 Phys. Science Admin. 28,110 1 GS-15 Electrical Engineer 1 GS-15 Physicist 13,730 3 Gs.1s A"r Power Pl "'R : En, meul 42‘”0 2 GS-15 Electronic Engineer 28,760
3 GS-15 Phywicists 43,360 1 GS-15 Aero Research Admin, 1 GS-14 Supv. General Engineer 12,730 12 Gso1e S* © aoro R, “"E e r“ 174, 510 1 GS-15 Supervisory Aero Res. Engineer 14,705
1 GS-15  Aero Res. Admin. 13,730 3 GS-14 Supervisory General Engineer I GS-14 General Engineer 12,990 > Gsas A“PV' Reo z:; ’:”‘" 28 760 3 GS-15 Aero Ree. Engineer 42,490
1 GS-is Electronics Engineer 13,730 1 GS-14 General Engineer 3 GS-14 Supv. Research Engineer 18, 710 T Gsae p;”’ Serens ﬂAd” 14 055 2 GS-15 Superviaory Industrial Engineer 29,410
4 GS-14  Supv. Aero Res. Engineer 49, 880 3 GS-14 Supervisory Research Engineer 2 Gs-l14 Resge 24,940 | Gsad4 b ye ); N ’“"‘( Aast 12 470 3 Phye. Science Admin. 42, 365
3  GS-14  Aero Res. Engineer 37,150 i GS-14 Research Frgineer 3 Gs-14 Supyv. Aerc Mat'l. Rea. Engineer 37,670 1 ceols S’°5”G‘“ ““":;"‘“‘ o 13730 1 Aero Power Plant Res. Engineer 13.730
1 GS-14 Supv. Indust. Engineer 12,730 3 GS5-14 Supervisory Mech. Fngineer 1 GS-14  Aero Mat'l. Res. Engineer 12,730 4 Gs.14 G“P" ;e;:u ngneer 9. 880 1 GS-15 Aero Reeearch Administrator 13,730
3 GS-i4 Supv. Physicista 38,970 2 GS-14 Supervisory Electronic Engineer 3 GS-14 Supv. Mechanical Engineer 38, 320 6 GS-14 senfmkese:;“;?;: 74, 820 2 Supervisory General Engineer 24,940
2 GS-14  Mathematician 24,940 1 GS-14 Supervisory Aero Res. Engineer 2 GS-14 Supv. Electronic Engineer 24,940 4 Csa4 s:"v' Aere MC“H ;5‘“‘:n ine 50, 140 1 General Enginser 12,730
1 GS-14  Electronic Engineer 12,210 1 GS-14 Phys. Science Admin. 2 GS-14 Electronic Engineer 24,420 2 GS-14 Aeprn‘ Mat'l Res. E e eoymneer 24, 940 8 Supervisory Res. Engineer 100, 540
1 GS-14 Chemical Engineer 12,210 1 GS-14 Inspection Spec. 3 GS-14 Aero Res. Engineers 37, 670 9 os.14 s aern p‘ . ';“1""3‘;“ E . 113 270 3 Research Engineer 37,670
1 GS-14 Mechanical Engineer 12,210 2 GS5-14 Aerc Material Research Engineer L GS-14 Supv. Tndustrial Engineer 12,730 s Gs.14 A‘:’:‘; Power ‘:“':“: R:" En m"’v‘ﬂ““ er en Yae 1 Supervisory Aera Mat'l. Res. Eng. 12,730
192 Other GS Personnel 1,395,750 1 GS-l4 Electrical Engineer 282 Other GS Parsonnel 2,032,97 27 CSE Seme e e 8 o9 410 1 Structural Engineer 12,730
25 Wage Board 176, 425 272 Other GS Personnel 531 Wage Board Personnel 3,751,515 6 GE-14  Aere Ros Enmmeert " 75 080 4 Aero Power Plant Res. Engineer 49, 360
A4 Wage Board Personnel | GS-14  Industrial Engineer 12,990 H Electronic Engineer . ekt
255 $2,097, 195 847 $6.248, 700 L G5t Meotiarga® L2210 3 GS-14 Superviaory Aero Res. Engineer 38,190
387 | GS-18 Mechanieal Engineer iz, 210 iooes-l4 Acro Rees. Engineer 138,730
2 GSie Sepe Chemiens 25, 660 1 GS-l4 Supervisory Indust. Engineer 12,730
b - ‘ 1 GS-14 Indust. Engineer 12,990
2 G814 AeroRes Admin 24,420 310 Other GS Personnel 2,253,200
1 GS-i4 Shop Superintendent 12,730 Board B 1 112,757
450 Other GS Personnel 3,271, 309 o1 Wage Board Fersonne —
160 Wage Roard Perscancl 1263 86 $3,980, 852
721 $5, 862,901
—




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PRUPOSED PERSONNEL STAFFING CHART

FISCAL YEAR 1962

WESTERN OPERATIONS OFFICE

OFFICE OF THE DIRECTOR

1 Excepted Director
1 Excepted Deputy Director
% Other GS Personnel

$19,000
15,500
10, 360

$5%-B60

CONTRACT MANAGEMENT DIVISION

TECHNICAL DIVISION

4 GS-15 Space and Aeronautical
. Scientist
9 GS-1k4 Space and Aeronautical
Scientist
1 GS-14 Aero Research Engineer
1 GS-1k Reliability Engineer
_6 Other GS Personnel
21

$56, 220

113,235
13,510
12,210
L0, 270

$235, 445

LEGAL DIVISION

1l GS-15 Chief Counsel
1 GS-15 Patent Attorney
2 GS-1k Patent Attorney
% Other GS Personnel

$14,055
14,055
2k, 680
10, 330

$63,120

1 GS-15 Procurement Officer $13,730
1 GS-1k Contract Specialist 12,210
28 Other GS Personnel 227,555
30 $253,195
PUBLIC INFORMATION DIVISION
1 GS-15 Information Specialist $13,730
1 GS-1k Educational Specialist 12,730
3 Other GS Personnel 18,670
5 $%5,130
SECURITY DIVISION
3 Other GS Personnel $20, 470

FINANCIAL MANAGEMENT DIVISION

$43,510

9 Other GS Personnel

$lh2,760
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED PERSONNEL STAFFING CHART

FISCAL YEAR 1962

AEC~NASA NUCLEAR OFFICE

N
VorrrmrrbEEE e

GS-15
GS-15
GS-15
Gs-15
GS-15
GS-15
GS-15
GsS-15
GS-15
GS-15
GS-14
GS-14
GS-1k
GS-1k

Administrative officer

Chief, space nuclear propulsion
Deputy chief, space nuclear propulsion
Turbo~pump specialist

Rocket flow-system controls scientist
Cryogenic flow-systems specialist
Nozzle and heat transfer specialist
Reliability analyst

Test facilities engineer

Contract and budget administrator
Technical assistant

Rocket systems engineer

Facility engineer

Administrative assistant

Other GS personneil

$13,730
13,730
13,730
13,730
13,730
13,730
13,730
13,730
13,730
13,730
2k, 420
12,210
12,210
12,210

55,713
$25h,125
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

LIFE SCIENCE FACILITY

\HFU
FIEEORPRPRRRFORRERRERE

Gs-15
GS-15
Gs-15
GS-15
GsS-15
GS-15
GS-15
GS-15
Gs-15
GS-14
GS-14
GS-1k4
GS-14
GS-14

Director, 1iife science facility

Assistant director, flight medicine and bhiology
Assistant director; space medicine and hehavior sciences
Assistant director, space biocology

Biologist

Radiologist

Scientist, flight medicine and bioclogy
Physiologist

Chief, human factors division

Microbiologist

Biochemist

Physiologist

Radiologist

Medical doctor

Other GS personnel

$13,730
13,730
13,730
13,730
13,730
13,730
41,190
13,730
13,730
12,210
12,210
12,210
2k, 420
48,840
198, 365

$%59,285




NATTONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

21 TRAVEL AND TRANSPORTATION OF ,PERSONS

NASA Hesdquarters....

L R A A A A A .

Langley Center..........
Ames Center......... cevesesssesnns ‘e
Iewis Center....... teerasesesasscanns
Flight Center........ ceeseravanas
Goddard Cent@r...veeceecoenceces
Wallops Station........ teecsscasnerens
Marshall Center......... chieens ceceas
Western Office..... e esene seeecasene
AEC-NASA Nuclear Office......... veses
Life Science Facility... oo,

Analysis by Types of Servi:ces

Direction and coordination of pro-
gram activities at NASA installs-
tions....cereneennne teesene

Coordination of program activities
with other Govermment agencies,
contractors, and the scientific
community...ccoe00eeens

Travel of employees to lsunching
sites and global tracking stations..

Management. of business activities....

Meetings of NASA technical com-

mittees and working panels..........
Meetings of technlical and scientific
socleties......ccveereeerenscananns oo

Travel to initial duty stations......
Temporary assignments and transfers..
Travel to emergency relocation site..
Reimbursement for local transporta-
tion and 1.0l1l charges....... cesesnne
Travel of consultants and lecturers..
Hire of peassenger-carrying vehicles..
Total.........

1/ Funded under Research and Development appropriation.

Fiscal Year Fiscel Year Fiscal Year
1960 1961 1962
$597,066  $1,294,000  $1,368,000

415,318 555,000 643,000
130,487 -1l ;000 160,000
179,149 273,000 312,000
100, 7Tk 122,000 165,000
1,221,k9L 1,902,500 2,960,000
19,276 52,000 90,000
36,813 1,663,500 2,550,000
41,047 68,000 117,000
--- --- 5,000

- _— 25,000
$2,741,U2h  $6,074,000  $8,395,000
$435,140 $679,000 $863,000
727,769 2,161,500 3,577,000
788, 756 1,660,000 2,236,000
223,828 362,000 386,000
148,004 366,000 411,000
124,553 248,000 363,000
60,486 150,000 134,000
161,097 248,300 272,000
525 1,000 1,000
28,748 39,200 54,000
31,852 75,000 98,000
10,576 84,000 -
$2,Th1, 424 §6!01h!ooo $8,395,000
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The limitation on the amount of fiscal year 1961 funds that may be
used for ‘travel purposes is imposing a severe handicap on the accomplish-
ment of the agency's program objectives. A request for an increase in
the appropriation language limitation in the amount of $500,000 is,
therefore, being submitted for the consideration of the Congress. The
appropriation of additionel funds will not be required in connection
with the increase in the limitation; savings resulting from lower re-
quirements for electric power and from delsys in filling vecancies will
be adequate for this purpose. To provide a more realistic analysis of
the fiscal year 1962 travel requirements, the amounts in the 1961
column at the start of this section have been adjusted to reflect cur-
rent estimetes of the total fiscal year 1961 requirements.

The estimates for the fiscal year 1962 represent an increase of
$2,321,000 over the 1961 needs. Approximately 80 per cent of the :in-
crease is required for the direction and coordination of the agency pro-
gram functions and for travel to launching sites and global tracking
stations. A discussion of the major travel requirements by location fol-
lows:

NASA Headquarters

The budget estimates reflect an increase of $T4,000
over current year requirements. Substantially all of the
increase is ‘required for effective management direction
and supervision of the agency's expanding programs and for
foreign travel involved in connection with the proposed
International Conference on the Peaceful Uses of Outer Space.
The NASA has been assigned the responsibility for planning,
coordinating, and directing the United States participation
in the proposed conference which will be held under the
auspices of the United Nations.

Advanced Research Centers

Increased travel needs for the lengley, Ames, Lewls,
and Flight Research Centers amount to $186,000 over the
estimated requirements for the current year. Most of the
increase requested for the research centers is required for
contract monitoring and for liaison and technical super-
vision of the developmental projects in which these centers
are involved. The cost and complexity of contracted items
requires continuous and close monitoring of the contractors'
performance to assure the development of a satisfactory
product in time to meet program commitments and launch
schedules.
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Space Flight Centers

Requirements for the operation of the Goddard Center and
the Wallops Station will require an increase of $1,057,500 and
$38,000, respectively, over the estimated needs for the cur-
rent fiscal year.

Approximately $T740,000 of the increase for the Goddard
Center is required for the travel of technicians to launch
sites and global tracking stations. The planned launching
schedule in both the manned and unmenned satellite areas dur-
ing the fiscal year 1962 will require a significant increase
in travel to these activities. For example, during the
Mercury operational periods, it will be necessary to send
scienti?ic and medical personnel to each of the Mercury track-
ing sta:ions so that they may be in constant contact with the
astronant. The establishment of new tracking stations in
Alasks and in Europe for the communications satellites will
significantly increase travel to these areas. The continual
calibration and updating of equipment at existing world-
wide tracking stations is also required. Additional funds
are also required for contract monitoring by project manage-
ment personnel to provide the essential technical supervision
of contiractors' performance on developmental projects.

The nominal increase requested for the Wallops Station
is required for personnel temporarily detailed to other
launching sites in connection with domestic and international
programn:s.

Launch Vehicle Centers

The level of funding required for the Marshall Center
reflects an increase of $886, 500 over the estimated needs for
the current fiscal year. The proposed level results prima-
rily from the expanded scope of work assigned to the Marshall
Center during the fiscal year 1961 in connection with develop-
ment of the Agena-B and Centaur vehicles, and the F-1 and
J-2 propulsion systems. The remote location of the Marshall
Center f£rom its major contractor operations, which are
primarlily on the West Coast, contributes significantly to the
travel requirement. In addition, the nature of certain pro-
grams, which are conducted completely out-of-house, requires
continuous travel of personnel to contractor plants. This is
particularly significant in the developmental projects con-
cerned with the Saturn propulsion system as well as with the
upper stages of the Saturn vehicle.
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The proposed launching schedule for the NASA during the
fiscal year 1962 will require the intensive travel of tech-
nical parsonnel to the Atlantic and Pacific Missile Ranges
to supervise launch operations and to provide essential
loglistic supporting services.

Western Operations Office

The requested increase of $h9,000 for the budget year for
the Western Operations Office is required to meet an increas-
ing workload relating to the administration and monitoring
of contracts assigned to this location by other NASA instal-
lations.

AEC-NASA Nuclear Propulsion Office and
ILife Science Facility

Travel estimates for operation of these activities
represent initial funding in support of the assigned program
functions.
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NATTONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

22 TRANSPORTATION OF THINGS

Fiscal Year Fiscal Year

Fiscal Year

Anelysis by Location 1960 1961 1962
NASA HeadquartersS.....ocee-v... $16,772 $43,000 &e¢, 000
Tangley Center......ocoveeeeuss 12,644 12,000 17 000
Ames Center......ocvvuune eeens 5,957 15,000 15,000
Tewis Center...coveeencunennnns 19,677 25,000 25,000
Flight Cenber....ceeeevevueensn 13,908 3,000 21,000
Goddard Center.....oe.eeveennn. 76,370 236,000 5L¢, 000
Wallops Station................ 1,271 10,000 £,000
Marshall Center...e..v o inecuvne 11,938 214,000 50,000
Western OfFiCe..eeveeennneennn. 6,997 10,000 2¢, 000
AEC-NASA Muclear Office........ -- e 1,000
Life Science Facility.......... -——— —— __¢,000

Tot8Ll. oeeenenenenenanenn $165,534 $568, 000 $740,000

The estimates under this heading provide for the shipment of house-
hold goods and personal effects of employees recruited outside the
immediate area of their initial duty stations, or transferred between
NASA installations when such transfers are considered to be in the best
interests of the Government. Expenses authorized under this classifica-
tion have bheen instrumental in attracting and retaining qualified per-
sonnel in shortage categories. The major increase for the fiscal year
1962 is required for the additional staffing proposed for the Godderd

Center.
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Analysis by location

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

23 RENT, COMMUNICATIONS, AND UTILITIES

NASA Headquarters

ooooo .

Tangley Center.ceeeceecocroeennsaanea

Ames Center
. Lewis Center
Flight Center
Goddard Center....... esecnane

Wallops Station..eeeveos. cees

Marshall Center
Western Office....eceneeee .
AEC-NASA Nuclear Office
Life Science Facility

ooooooo

Analysis by Types of Services

Rent:

Electroanic equipment:

Data reduction...e.c... .o
Analytical computations
Business operations
Buildings and land
Other rentals...... esecaresen

Communications:

Local telephone and exchange
service....
Long-distaace toll

“ e e ee e cooe s ec

e e o
nnnnnnn

charges..

oooooo

oooooo

oooooo

Telegrapl S€rViCeeseeseses. .o

Postage..eennoocoes B

Penalty mail....oveeececoocecoanns
Utilities:

Electric POWEIeecooscasscooosasoss

Other utilities.iececscoosen

Totalevceeses ceeccovan

oooooo

Fiscal Year Fiscal Year

Fisecal Year

1960 1961 1962
$329,080 $436,000 $520,000
2,669,227 3,381,000 4,009,000
2,742,588 3,111,000 3,617,000
2,604,468 2,726,000 3,233,000
111,612 198,000 290,000
486,950 5,746,500 7,994,000
134,139 369, 300 405,000
19,735 7,047,400 7,146,000
61,842 116,200 125,000
—— - 1,000
-—- o L, 000
$9,159,6k2 $23,131,400 $27, 34k, 000
$736,154  $L,705,550  $5,623,000
1,505,952 8,058,562 10,636,000
105,813 2,063,738 2,102,000
68,897 409,050 501,000
6,916 14,500 55,000
2,h23,732 15,251,400 18,917,000
220,320 655,900 676,000
315,751 720,050 823,000
45,840 74,950 85,000
30 2,100 5,000
120,000 170,000 185,000
701,945 1,623,000 ., 774,000
5,611,937 5,677,000 5,966,000
422,028 580,000 687,000
6:033)965 672257)000 E’) 653:000

$9,159,642 $23,131,400

$27, 344, 000
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NATIORAL AFRONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

23 RENT, COMMUNICATIONS, AND UTILITTES

Rant
Electronic equipment o Communications Utilities
Data Aneliytical Business Buildings Local Toll Penalty Electric Other
reduction camputations operations and land Other service charges _Telegraph Postage mail power utilities Total

Fiscal Year 1960
NASA Headquarters..... cene -—— —— - $21,700 $2,207 $86,026 $76,079 $23,068 ---  $120,000 -—- - $329,080
Langley Center..eecesessss $354,541 $537,281 $h2,112 —— —— 15,792 61,423 7,616 - _——— $1,650,462 - 2,669,227
Ames Center........... ceen k2,054 37k, 322 14,906 - 1,131 19,588 21,776 91 .- - 2,190,945  $77,775 2,7k2,588
lewis Center....... ceceenn 11,64k k73,461 28,317 -— 3,578 26,358 64,129 5,462 $30 - 1,660,426 331,063 2,604,468
Flight Center...... crraees 78,105 — ——— -—— ——- - 12,958 155 - -— 10,804 9,590 111,612
Goddard Center.seessoeses . 249,810 120,888 9,939 2,600 - 38,271 45,203 7,400 --- --- 9,239 3,600 486,950
Wallops StatioN...ees... .. -—- —— — 3k2 - 21,519 20,398 1,819 - —— 90,061 -—- 134,139
Marshall Centers..eeseeen. - — 10,539 - —-- 1,179 7,785 233 - - --- --- 19,736
Western OFficCeeeeesceannss - — —— 4, 255 - 11,587 6,000 e -—- - -—- - 61,842
Totaleseseses ceees $736,154 1,505,952 $105,813 $68,897 $6,916 220,320 $315,751 $45,8h4 $30  $120,000 611 $422,028 $9,159, 642

Fiscal Year 1961
NASA Headquarters......... — $40,000 — $14,000  $10,000 $90,000  $87,000 $25,000 ---  $170,000 --- --- $436,000
Langley Center.ceeeeeesess $722,000 908, 400 $45,000 ——- 24,900 68,100 9,000 T~ --- 1,603,000 - 3,381,000
Ames Center...eeeecesccees 156,000 577,000 25,500 —— 1,500 25,000 2k, 800 200 ——— - 2,176,000  $125,000 3,111,000
Lewis Centeriiececescacass 28,000 536,000 30,000 — 3,000 25,000 63,400 5,500 $100 --- 1,610,000 425,000 2,726,000
Flight Center..ceeceeseess -— 150,000 — ——— ——— ——— 18,750 250 -— -— 14,000 15,000 198,000
Goddard Center...ceeeeeees 3,5k0,250 1,713,000 100,000 3,250 — 110,000 162,000 26,000 2,000 - 75,000 15,000 5,746,500
Wellops StatioN....eeec... 9k, 300 — - 5,000 - 34,000 3k4,000 3,000 - —_— 199,000 -—- 369, 300
Marshall Center....ceeeeee 165,000 4,134,162 1,863,238 300,000 - 339,000 240,000 6,000 -—- --- --- --- 7,047,400
Western Officeeeececscascns - ——- -—— 86, 200 -—- 8,000 22,000 -== === -== === - 116,200
TotBleeesesesoanes $4,705,550 $8,058,562 $2,063,738 $409,050 $1k4,500 $655,900  $720,050 4,950 2,100 $170,000 $5,677,000 $580,000  $23,131,400

Fiscal Year 1962
NASA HeadquarterS.....ss.. -— $70,000 — -— $50,000 $92, 000 $95,000 $28,000 ---  $185,000 ——- - $520, 000
Langley Center......... . $880,000 1,242,000 $62,000 $1,000 -— 27,200 69,100 8,700 -— — $1,719,000 - 4,009,000
Ames Center.eeeeecccansesns 396,000 s 33,000 -—- 2,000 26,800 28,000 200 -— - 2,200,000  $131,000 3,617,000
Tewis Center....ccocvveenn 28,000 836,000 33,000 - 3,000 25,000 68,500 5,500 -— - 1,733,000 500,000 3,233,000
Flight Center.....ccc..... -—- 235,000 -— —-- ——- - 24,500 500 -—- -—-- 14,000 16,000 230, 000
Goddard. Center....... ceeee 4,025,000 3,250,000 100,000 105,000 -—-- 120,000 219,000 30,000 $5,000 --- 100,000 40,000 7,994,000
Wallops StatioN.eceeecees. 120,000 - —— 5,000 - 37,000 39,000 4,000 -—- — 200, 000 - 405,000
Marshall Center......... - 174,000 k, 203,000 1,874,000 300,000 -——- 340,000 249,000 6,000 - --- - -—-- 7,146,000
Western Office.ceccecencnes -— -— -—-- 90,000 . 8,000 27,000 - -—- ——- - ——- 125,000
AFC-NASA Nuclear Office... --- ——— —— -—— —— —— 900 100 -—— - ——— —_— 1,000
Life Science Facility..... —— ——a - ——= - ——- 3,000 1,000 --= - -= - L, 000
Total.seess-. $5,623,000 $10, 636,000 ggglozgooo $501, 000 $55,000 $676,000  $823,000 $85,000 $5,000  $185,000 $5,966,000  $687,000 $27, 34k, 000




A deteiled analysis of requirements under this object classifica-
tion for eech NASA activity is presented on the preceding page. A
discussion of major requirements follows:

Rent

Electronic equipment:

The increasing complexity of mathematical problems involved in
studies snd investigations in aerodynamics, space technology, and
related theoretical fields requires the intensive utilization of
electronic data reduction and computing equipment. Much of the
planning and scheduling of future investigations depend on the capabil-
ity of available equipment to provide usable data on current programs
on a real-time basis. Significant advances have been made in the de-
velopment of computing systems by industry in providing equipment with
greater capacity at high-speed operation.

The rapid growth of the use of electronic computing equipment; in
the past few years parallels the national pattern of technological.
growth. Present computing systems are continually being replaced by
more advanced types of equipment to meet the complex problems of the
agency's program activities. The advancement in the development of
modern computing equipment has been attended by considerable increases
in unit costs, Accordingly, the funding level proposed for the fiscal
year 1962 will reflect to some extent the increased costs applicable to
the basic unit systems in addition to the costs incurred for multiple-
shift operations. It is estimated that approximately 27 per cent of
the total funding requested for the rental of electronic computing
equipment will be required for 2nd- and 3rd~-shift operations.

Tt is estimated that an increase of approximately $3,620,000 will
be requirad for the rental of computing equipment for the budget year.
The acceleration of program functions, together with increased activity
in connection with the scheduled launchings for the Mercury and un-
manned satellite programs account for the increased funding required
for the budget year. A list of the electronic computing equipment pro-
posed to he rented during the fiscal year 1962 is presented on the
following two pages.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

RENTAL OF ELECTRONIC COMPUTING EQUIPMENT

Number Fiscal Year 1962 Funding
of Prime Second Third Total
units shift shift shift rental
NASA Headquarters:
IBG"30<)........ l $)+0,000 —_—— —— $2+O;;O()O
EAM-..u-tlnoo.u l 302000 - - -—— 3020(2
70,000 ——— ——- 70,000
Langley Center:
IBM-6500c0uosee 2 220, ho4 $58,301 - 278,705
IBM-1401l.vcuees 4 325,038 63,480 -— 388,518
IBM-T090s0ocess 2 1,095,900 264,661 -—- 1,360,561
Miscellaneous. . - 156,216 - -— 156,21.6
1,797,558 386,552 --=  2,18%,000
Ames Center:
IBM-40T.0reenne 2 33,000 - --- 33,000
IBM-140levccsos 1 77,040 — -— 77,040
IBM-7090...4.. . 1 700,800 -—- -— 700,800
MH—BOO-.--..... l 318,9)4'8 - == 318'9“'8
Miscellaneous.. - 99,212 -— ~-= 99,2..2
1,229,000 ——— -—— 1,229,600
lewis Center:
EM‘61‘300«:0..0. 2 27,600 —— ———— 2’(,6()0
BM"6O"+-0-0-0-0 l 27y588 - - 27,5{38
IBM-T04eeecaene 1 392,880 180,720 $94, 500 668,100
IBM-1401.00uae. 1 103,800 39,000 19,500 162,300
Miscellaneous.. - 11,412 —— --= 11,412
563 5 280 219,720 11k »000 97,000
Flight Center:
IBM-U407eeercans 1 10,000 -—- - 10,000
IBM"7O1900 *srsco0e l 213,000 ——— - 213} O()O
Miscellaneous.. - 12,000 - —-— 12,000
235,000 -— -—— 235,000
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RENTAL OF ELECTRONIC

COMPUTING EQUIPMENT - CONTINUED

Goddard Center:

IBM-T09ceasesse
IBM-7090¢accsse
IBM-1401.eveene
IBG-30...-..-..

Wallops Station:

IBM-650.ce0c0ss
EDPM...-..-.-..

Marshall Center:

IBM'205..-.0-.¢
IBM-70500000aae
IBM-7090cc e a0es
EAM....A'.'...'.
Miscellaneous.,.

Totalﬂ..luooc

Number Fiscal Year 1962 Funding
of Prime Second Third Total
units shift shift shift rental
1 $663 » 000 $112,000 —-— $775,000
L 3,752,000 1,500,000 $1,138,000 6,390,000
1 100,000 -— - 100,000
6 110,000 e - 110, 000
4,625,000 1,612,000 1,138,000 7,375,000
1 14,000 - - 14,000
1 106,000 -—= - 106,000
120,000 -—— -— 120,000
6 770,556 307,851 72,202 1,150,609
2 1,105,068 273,216 273,216 1,651,500
2 2,099,388 604,640 -—- 2,704,028
1 127,692 -—- -——- 127,692
- 617,171 - -——- 617,17
4,719,875 1,185,707 345,413 6,251,000

$13,359,713 $3,403,869 $1,597,418

:5]518 ,361, 000



Buildings and land:

The NMarshall Center is currently renting two buildings at an
estimated cost of $300,00C to house a part of the current staff pend-
ing the completion of faciliities authorized for construction in the
fiscal year 1961. It is estimated that the rental space will be ra-
quired through the fall of 1962 when an office building currently -ander
construction will be ready for occupancy.

Interim requirements for storage and warehouse space will
necessitate the rental of two buildings by the Goddard Center in tne
amount of $40,000. The rental of these buildings will be required
through tae spring of 1962. Rental space will also be required by the
Goddard Center for use as a computing facility. The facility will be
located ia New York City and will be used for the solution of problems
generated by theoretical studies undertaken in cooperatlon with staff
members of the various universities in the area. It is estimated —=hat
$60,000 will be required for this purpose.

An amount of $90,000 will be required for the continued rental of
an office building at Santa Monica, California, to house the staff of
the Western Operations Office.

Funds in the amount of $11,000 are needed to cover land leases
for trackiag stations located on land owned by private interests.

Other rentals:

Estimates are included for the fiscal year 1962 to cover other
rental requirements in the amount of $55,000. Approximately $40,000
will be required for the rental of exhibits and other equipment items
in connection with the pending U. N. Conference on the Peaceful Uses
of Outer Space. The balance of $15,000 will be needed to cover inter-
mittent rentals of sundry office equipment.

Communications

The expanding program activity of the agency is a direct factor for
the increased funding rsquested for communications for the fiscal year
1962. The completion of new research and developmental facilities and
the proposed staff increases will require additional local telephore and
exchange service. Substantially all of the funds requested in this
category are for charges for instrument rentals, associasted equipment, and
switchgear. Included also are installation costs for the relocaticn of
telephonic equipment necessitated by the constant reassignment of
personnel ‘n meeting fluctuating program priorities and the conversion of
present equipment to direct dialing systems.
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The amounts requested for long-distance toll charges comprise the
largest portion of the increased funding level requested for communica-
tions. The execution of the agency'’s missions require constant com-
municaticns with other Government agencies and the scientific community
in coordinating programs of mutual interest. In addition, the monitor-
ing of hardware and systems contracts make imperative the maintenance
of the best possible communications with industrial contractors. In
many instences the use of toll calls is the most economical manner of
obtaining urgent information and transmitting urgent instructions to
contractors. Long~distance telephonic communications are also in-
volved in resolving technical difficulties in launch Ppreparatory oper-
ations and in maintaining constant contact with global tracking stations
during the immediate post-launch period.

Minor increases are requested for telegraphic, postage, and for
penalty mailings in direct support of the program level proposed for the
budget year.

Utilities

Electric power:

The major electric power requirements of the agency are involved
in the operation of the langley, Ames, and Lewis Research Centers. The
gradual transition and reorientation from aeronautical programs to
space-orieated programs wildl result in the partial utilization of certain
major facilities with resultant lower power costs. On the other hend,
the completion of the hypersonic continuous-flow facility at the lLangley
Center and the initial operation of the nuclear reactor and the rocket
systems research facility &t the lLewis Center Plum Brook site will re-
sult in increased electric powsr nesds. Summary tables of the estimated
power requirements of the langiey, Ames, and Lewls Centers are presented
on the following pages.

Modest Zncreases in electric power at the Goddard Center and the
Wallops Station will be required to support the full-year operations of
facilities being completed in the fiscal year 1961 and scheduled for
completion in the budget y=ar. The electric power requirements for the
Marshall Center are funded by reimbursements to the Department of the
Army ;nder the Research and Development appropriation (Support of NASA
Plant).

Other utilities:

In adéition to space heating and routine water consumption, certain
major facilities require enormous amounts of natural gas and water for
experimental purposes and for facility cooling purposes. Significaat
in this area are the requirsments for operation of the nuclear reactor
and the rocket systems research facility at the Plum Brook site. It is
estimated that an increase of approximately $100,000 will be regquirzd
in the fiscal year 1962 to meet the over-all needs of the agency for
natural gas and water.
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1962 ESTIMATES

ELECTRIC POWER REQUIREMENTS, UTILIZATION, AND COST

(CALCULATIONS AS OF JANUARY, i961)

Connected load

Hours of run-

Average percent

Total consumption

Average monthly consumption

Facility to nearest ning time for of full for month shown (megawatt hours) and
megavatt month shown connected load (M.W.H.) cost for year shown
June June June June June June June June June June June June F.Y. F.Y. F.Y.
1960 1961 1962 1960 1961 1962 1960 1961 1962 1960 1961 1962 1960 1961 1962
1. General services . 20 20 20 720 720 720 20 20 21 2,800 2,900 3,000 1,900 2,000 2,200
2. 8-foot transonic pressure tunnela 38 38 o] 109 60 o] 18 13 o] 756 300 0 1,099 koo 300
3, 16-foot transonic tunmnel . . . 53 53 53 30 1h 19 50 40 30 789 300 300 806 450 Loo
L, 30- by 60- full-scale tunmnel . 8 8 8 31 30 35 12 13 18 29 30 50 18 30 50
5. Transonic dynamics tunnel. 30 30 20 43 20 15 28 17 22 359 100 100 230 150 150
6. T7- by 10-foot tumnels (2). 2 1k 1k 5k Lo 20 8 36 36 9 200 100 26 100 1ko
7. kL-foot supersonic pressure tunnel. 40 Lo o] L7 30 0 30 25 0 568 300 0 519 200 100
8. Gas dynamics laboratory. 15 17 17 200 200 200 6 6 9 175 200 300 239 200 300
9. Internal flow laboratory . 16 20 20 77 140 1ko 57 25 32 706 T00 900 714 750 800
10. Hypersonic continucus-flow facllity - 36 36 -- 50 64 -- 33 52 -- 600 1,200 -- 150 1,000
11. Ultra-high- temperature materials

facility . . e - 12 12 - 50 50 - 33 58 -- 200 350 -- 100 300
12. Alr removal Bystem . - 30 30 - 20 20 - 100 100 - 600 600 -- 200 Loo
13. Miscellaneocus facilities . 56 56 60 176 176 176 25 25 27 2,493 2,500 2,800 2,147 2,200 2,200
1k, Unitary Plan tumnel. . . . . . . 92 92 92 162 170 170 3k 33 33 5,136 5,000 _5,100 3,770 3,400 3,400
Totals . . . . 370 L6 392 13,820 13,930 14,800 11,468 10,330 11,740
Total energy purchased for average month . . .. e e e e e e .. 11, 468 10,330 11,740
Average base rate per megawatt hour . 1& by ﬂlﬂ& 4,23
Average fuel adjustment charge per megawatt hour e e e e e e e 2.50 2.50 2.60
Average total rate per megawatt hour . 6.9% 6.94 6.9%
ENERGY COST FOR AVERAGE MONTH . $ 79,593 $ 71,683 $ 81,350

Average on-peak monthly Average off-peak monthly

demand to nearest megawatt demand to nearest megawatt
F.Y. F.Y. F.Y. F.Y. F.Y. F.Y.

1960 1961 1962 1960 1961 1962

Total demand . . 68 73 > 68 93 93

Free inten'uptlble demand =15 -20 -20 0 0 0

Free off-peak demand . e e e e 0 0 0 -53 ~53 =53

Billing demand . . . . . . . . . o4 . . . 5% 53 53 15 Lo L0

Average rate per megawatt 1,037 1,017 1,017 200 200 200
TEMAND 0OST POR AYETACE MONTT L L . L . . .. . . e0%,55%0 0 803,300 $53,500 3,000 $0,000 0,000 B D(,9H0 F  OL,YWU  $ OL,%0
AVERAGE MONTHLY POWER COST . . . $ 137,5%0 ¢ 133,583 & 143,050
TOTAL ANNUAL COST OF BLECTRIC POWER . . . $1 650,462 $1,60%,000 $7, 719,000
AVERAGE OVERALL GOST OF RLECTRIC POWER PER NEGAWATI‘ HOUR PURCHASED 11.99 12.93 12.20

8Includes boundary-layer compressors which also power 2- by P-tant high Mach numher apparatus,

bServes both 16-foot transonic tunnel and 7- by 10-foot tunnels.
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FISCAL YEAR

RESEARCH CENTER

1962 ESTIMATES

ELECTRIC POWER REQUIREMENTS, UTILIZATION, AND COST

{Coicuiations as of January 6, 1961)

Connected load,

Hours of
ruoning time fuli

Av. percent of

Av. monthly consumption

{megavait bours) and

F.Y.
1962

2,000

18,000

(13,000}
(5,000)

4,37

e

78,645

(47,645)
(31,000)

107,160
185,805

-1,230
-4,870
+3,628

183,330
2,200,000

t0 nearest for month shown connacted load { t hmn'lz oost for year shown
Feb. PFsb. Feb. Feb. Peb. Feb. Feb. Feb. Feb. Feb. Feb. Feb. ¥.Y. F.Y.
1960 1961 1962 1960 1961 1962 1960 1961 1962 1960 W61 1962 1960 1961
1. Qeneral BerviCes + « « « o « o ¢ o 1+ 13 1k 16 &6 672 672 22 21 20 1,952 2,000 2,100 1,897 1,950
2. 7- by 10-foot tunnels (2) .+ . . + . 3 3 3 37T 3% 30 6 8 8 7 7 7 6 6
3. 1lh-foot transonic tunnel . . .« .+ . . 09 109 109 7 8 8 60 57 57 4s8 500 500 600
L, 12-foot pressure tunnel . . « » o 4 o 1 hag 1 65 65 60 22 22 23 160 160 1% 196 225
5. l2«foot tumnel compressor No. 1 . . . I L '3 L7 50 50 102 100 95 192 200 1% 199 220
6. 1l2-foot tumnel compressar No. 2 . . N N 4 ™ 17T 9% 95 93 283 285 280 3719 400
7. 40= by 80~foot tumnel .+ « .+ + . .. 30 30 30 3T 3B 3B 1 1 1 107 120 110 1Tk 175
8. 1- by 3-foot supersonic tunnel . . . 19 13 19 L2 45 L5 0 19 19 158 160 160 237 300
9. 6= by 6-foot supersonic tunnel . . . .« 52 52 52 35 35 W 3B 26 T00 660 862 900
10, Motor-generstor Bets « i+ o+ 1 oo s 4 e 9 9 ] 168 160 160 b 4 k 55 60 (] 6 76
11. Unftary Plan tumnel . ¢« o o 4 4o ou . 94 19h 194 235 235 225 L8 18 L8 22,080 22,000 21,000 15,223 L, bo5
12. 3.5-foot hypersonic tunnel « « . . . . === 10 1 wan 5 8 - ol 19 -~ 12 15 R
13. 1l2=-inch hypersonic helium tunnel . . . —— 1 1 —— 50 T LoD 10 10 L) 5 7T - 5
14, Mass transfer cooling and
serodynemics facility . . . + . . . === == 20 - e-= 10 - - 25 o= == 0 o= 2=
Total L8 4o k82 26,112 26,209 25,289
Total energy purchased for average month . . e . ' e e e a s e e s e e e 19,960 19,400
(Bureau of Reclamation) . . . « . e e e e e Cene e (12,468)  (1k,k00)
(Pacific Gas and ELectTic COe) o » o o o o s s o » o o o o o o o o s b u s o a0 w b e e e (7,492) (5,000)
Average rate per megAWAtt BOUX « & ¢ « o s 0 v e o0 4 o0 oa . L h e e e e e e e e e C e e e L3 k.22
Bureau Of ROCIADMLION) ¢ + ¢ o ¢ « v s o o o o o s o s s ¢ 5 o 5 o s s v a4 o 8 8w e et e s e e e e e e 3.37; §3.53)
Pacific Gas and Electric €0e) ¢ ¢ 1 o o o « o S e s e e s e e e e e e e e e e e e e e e, 6.20 6.20)
e e e e e e e e s v e e s i s s s e e e e s s e e s e e e e e s 88,484 81,800
Bureau of Reclamation) « + + o ¢ v o ¢ ¢ o o o o . P T T Eh2,036; (50,800)
Pacific Gas and ELectrlc €0s) » o o o s » o o o o o 6 s s 4 s s s s 8 o e v o s s o s 0 b v u b e e bt s e e e ey Le6,uk8 (31,000)
Av. on-peak or firm demand Av. off-peak or non~firm demend
L (] tt L. egt me t
F.¥. 19 F.Y. 1961 F.Y. 1962 F.Y. 1§&_ F.Y. 1935 F.Y. 1062
Bur. of Bur. of Bur. of
Recl. P.G.& E. Recl. P.G.& E« Recl. P.G.& B. P.G.&4 E. P.G.& E. P.G.&E.
Metered demand . « ¢ « » o s o4+ 50 86 62 78 66 76 9 28 3k
Billing demand .+ « + s o o s s o+ o 50 86 62 78 66 76 9 28 3k
Average rate per megawatt « . . . .« _ 750 683 750 683 750 683 158 158 158
DEMAND COBT (37,500) (58,810) (L46,500) (53,270) (49,875) (57,923)
TOTAL DEMAND COBT FOR AVERAGE MONTH 26@821 99,770 101, Tt 11363 4,410 5,362 97,645 104,180
GROSS AVERAGE MONTHLY POWER COST . « + + « & - » P 186,129 185,980
Power fmctor adJustment « ¢ o s s o 0 0 e 0w 0 e s -1,492 -1,240
Discount for relief of substation costs « « o+ ¢ « 4 ¢« ¢ 4 & . PR -3,975 -4,862
MECEling™ CHOTEE + v v v o o 4 v v b e e v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +1,917 11, ls8e
C e e e e e . e e e e e e e e e e e 182,579 181,333
e ae e e e e e e e s 2,190,945 2,176,000
. . .. e e e e e e e $.15 $.35

muted for Etemzption to service
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LEWIS RESEARCH CENTER

FISCAL YEAR 1962 ESTIMATES

ELECTRIC POWER REQUIREMENTS,

Counec bed Toad

o R
U s 01 Il

UTILIZATION,

AV.

- PRUST Y
pETCEnL Oi

AND COST

Ase
AV

manthle asnaamed
congumpt

menlaLly

to nearest ning time far full tion for montn (Maw.H. )
megawatt month shown connected load shown (M.W.H.) and cost for year shown
June June June June June June June June June June June June F.Y. F.Y. F.Y.
1960 1961 1962 1960 1961 1962 1960 1961 1962 1960 1961 1962 1960 1961 1962
GENeral SErviCES..sissessssssonsvsscansons L6 LS 53(1) 720 720 720 9 1 1k 2,902 4,500 14,500 4,000 14,500 I,500
Engine research buildinge..eeeeesssecesess 57 57 o7 182 200 200 16 18 18 1,615 2,000 2,000 1,900 2,000 2,000
Altitude tunnel, duct laboratory,
3-ft. supersonic tunnel, and
icing research tunnele.ssesccscsasscceess 50 50 50 33 30 30 8 7 7 139 100 100 119 100 100
8-by 6-foot supersonic tunnel.... 71 38 30 30 3 6 65 2,137 1,500 1,500 1,900 1,500 1,500
Unitary Plan tunnelesesescsssconceosonnnee 198 198 198 105 70 70 37 36 36 7,637 5,000 5,000 6,420 L4, 000 1,000
Propulsion systems labaratory.ceesceececes Wi 1Ll 11 175 200 1%G H 11 11 _2,590 3,100 2,900 2,200 2,400 2,000
TotalSeeeencseseanes 569 569 576 17,020 16,200 16,000
Total energy purchased fOr aVerage MmONth..esssessescsssesssssssosssansencsssesssssncssascacsssessncess 16,539 14,500 15,100
Average base rate Per Megawall NOUles..esese sseesscesssssseetossssssssnscenceasossnconnsssnsnsassses 5.56 5.35 5,45
Average fuel adjustment per megawatl hOUr,.eeescessccccercessvssecacoasssscassscesanansvsssssensncce =-.13 -.13 -.13
Average total rate per megawabl NOUPr, .e.eeeecoscesssseenseacsassassassvossencassnsosassscssssoscassn S.L3 5e22 5.32
ENERGY COST FOR AVERAGE MONTHaueceeessosoansevonssasossesessrsnsensassesaseassanssssassscnassanssossssoansssssscnsssnsnssnes 09,867 75,733 80,285
Av. on-peak monthly demand Av, off-peak monthly demand
to nearest megawatt to nearest megawatt
July Jan, Feb, June F.Y. ¥.Y. F.Y.
1959-1960 1960-1960 F.¥. 1961 F.Y. 1962 1960 1961 1962
Total metered demand.sss. .. 2 2k 2l 2L 210 210 210
Reactive billing demand.... .49 - - - - - -
Fr ff~ d devonees = = - - 210 210 210
ee off-peak deman T o o 5 =3 2 22
Rate per MW (Firm)ee.socees 1,971 1,963 1,963 1,963 150 150 150
Rate per MKVA (reactive)... 360 360 380 380 - Z -
DEMAND COST
T FOR_AVERAGE MONTH....... . 47,495 47,120 147,120 47,120 _0 _0 _0 147,338 47,120 47,120
GROSS AVERAGE MONTHLY POWER COST.esesececeronsoncosossecosssssasssnossnnsosesencssssnssesssscassoosanssscnsssonnsassnnsnases 137,205 122,853 127,405
Discount 3 PerceNb.eesiesscsesssssssssssccsanncesssstosssnnnes -4,116 ~3,686 -3,822
NET AVERAGE MONTHLY POWER COSTesseeasesseosoosscasasesoososasseasesconssessasssossassansassnsassstassasnsasesccssnsesssssosss 133,089 119,167 123,583
TOTAL ANNUAL COST OF ELECTRIC PUWERe s suoseses sssesccsceetoss cosaastsesessossassasnsesassncussosesessscsscsransenssssesoressniys97,072 1,430,000 1,483,000

AVERAGE OVERALL COST OF POWER PER MEGAWATT HOUR PURCHASEDseaeseeesescscanacescsrsosscensosasvoncssanssssacncarsssassncansses

Begin operation of energy conversion laboratory in

De 1047
~ecember, 1%61;

b o om

begin operation of ion and plasma jeb

in December, 1961l; and begin operation of basic materials research laboratory in December, 1961.

8.05

8.22

8.18
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LEWIS RESEARCH CENTER
FISCAL YEAR 1962 ESTIMATES

ELECTRIC POWER REQUIREMENTS, UTILIZATION, AND COST

o rd mos

& Ase - ~
4 uli- AV.e pEXCElT OX

3 G

o

A k) VAl
woidied wwu 10au

W1,

lowr Total consumo- Av. monthly consumption
to nearest ning time for full tion for month (M.W.H.)
Sandusky, Ohio megawatt month shown comected load shown (M.W.H.) and cost for year shown
June June June June June June June June June June  June June F.Y. F.Y. F.Y.
1960 1961 1962 1960 1961 1962 1960 1961 1962 1960 1961 1962 1960 1961 1962
Component research facility
for nuclear propulsioNeessc.ecees 13 13 13 - (1) LBo U480 - 2h 24 247 1,500 1,500 232 950 1,500
General ServiCeS..sseseccssescssves 4.15 4,15 4,15 720 720 720 8§ 12 12 23h 350 350 123 296 350
TotalSeeenssesceossse 17.15 17.15 17.15 L81 1,850 1,850
Total energy purchased fOr average MONthe. veeeeeesesecssessess sossosassnsssesscocascscssestssstaancssssssctosccse 355 1,246 1,850
Average base rate Per Megawabll NOUTlcseseeescsssessssssscossseasseanssosssssassesssoussssocssvssansssssssncocnse 8.54 7.22 6.99
Average fuel adjustment pDer megawatl NOUrsescesceceevecsscsescancscssassnorvsasancncacascncassssassosssscrassene .21 .21 .21
Average total rate Per MEeEaWatt NOUT .. ecessereasssnsssasescassasesasssansonsssenssssssossesssssesasscassssocssse 8,75 7443 7.20
ENERGY COST FOR AVERAGE MUNTH, . oveeansosaenosascassscoscsoeacacessasessscssassaasaasebscsansassnansssnssasetoasstocescsosseoctns 3,106 9,264 13,325
Av, on-peak monthly demand
to nearest megawatt
F.Y. F.Y. F.Y.
1960 1961 1962
Total metered demande.seesseessscoe 1.488 b3k 5.8
Rate per megawattuieesessscsseosases 1,k61 1,322 1,294
DEMAND COST FOR AVERAGE MONTH.useseeseseesssasessosacoossasnsoasesascanssssosasssanseosasasensacsvsasssossnaressosasssnasancene 2,174 5,736 7,508
AVERAGE MONTHLY PUWER COST:ccccscssscocscssassasecssossosssssccsssaccssosssssssnossossosss tsceseossssscssssssosssassssessssctns 5,280 15,000 20,833
TOTAL ANNUAL COST OF ELECTRIC POWER .« e eoseses sasoss sossasoasocsnsacsoaassssseocterarsanosassssesssocnsssssssesssssascsesnsacsess 03,350 180,000 250,000
AVERAGE OVERALL COST OF POWER PER MEGAWATT HOUR PURCHASED ¢ueeesesesseseossoocnsscoscocsvacsscasescossoesesscacrosentossnconasece 14. 87

(1) Facility construction almost camplete. Equipment being checked out and pre-criticality tests
being conducted. Initial operation scheduled for December., 1960,

12.04

11,26



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

24 PRINTING AND REPRODUCTION

Anglysis by Location

NASA Headquarters.......oeceeeececons
Langley Center....... Crresenasennes .
Ames Center..ceveerececersrossasesanes
Tewis Centere e ivinernrensnaeenannns
Flight Center..cveveverarreraens
Goddard Center.cceeseeerssssososnsace
Wallops Station....coeevevvecerenenss
Marshall Center...coeeieeescescreeses
Western Office.. e cunerorineccscnnane

Analysis by Types of Printing

Scientific and technical reports.....
Special reports and brochures........
Administretive semi-annual reports...
Recruiting booklets........ et
Printed forms and letterheads....... .
Photographs (still).......... e
Microfilming. ..eooveeeveereaananens ..
Binding of periodicals and
miscellaneous printing.............

Pota8l .. veeeeeersaonnoansnssnse

Fiscgl Year

Fiscal Year

Fiscal Year

1960 1961 1962
$223,710 $345,000 $616,000
28,045 26,000 26,000
3,567 15,000 15,000
5,306 10,000 10,000
1,735 2,000 5,000
803 25,000 40,000
1,552 5,000 10,000
—— 388,000 275,000
--- - 3,000
$264,718 $816,000 1,000,000
$107,136 $248, 000 $260,000
51,978 231,300 287,100
_— 10,000 10,000
18,229 22,100 30, 400
25,910 121,200 109,500
—— 30,050 30,100
- 54,800 150,000
61,465 98,550 122,900
$o6lL, 718 $816,000  $1,000,000

SE6-1



NASA printing funds are utilized primarily for the printing of scientif-
ic and = tecbnical reports primarily for industrial contractors, other Govern-
ment agencies, and the scientific community at large; for the preparation
and publication of special reports and brochures for release to the genersl
public and educational institutions; and for the microfilming of technicsal
reports.

The scientific and technical reports printed by the NASA contain data
on newly acquired knowledge on the scientific aspects of the agency's
research and development programs. Certsin of the reports are carsfully
selected and evaluated as permanent reference documents and constitute
official rublic reports on the agency's operations. The reports are widely
used by the military air orgenizations, the aircraft industry, the air
transport industry, contractors engaged in the agency's propulsion develop-
ment activities, other Government agencies, and educational institutions.

A limited distribution is also made to selected public libraries tarough-
out the country.

Public demend for material on the program content, objectives, and
accomplishments of the NASA continues to increase. In carrying out the
mission of the National Aeronautics and Space Act of 1958, the NASA has
developed an active program in the dissemination of information to the
public. Considerable interest in this area has also been expressed by
educators at the state and local levels in requesting material for class-
room discussions and for stimulating the interest of the student bodies on
the advancement opportunities in the field of science. The funding level
proposed for this purpose in the fiscal year 1962 budget represents an
extension of our current program in the light of the increasing interest
and demand by the public for NASA publications.

It is important that the technical reports received from other
Government agencies and industry are circulated to the interested organ-
izational segments and field installations of the NASA. With the use of
microfilms the more important documents are distributed rapidly and
economically.

Modest increases in other printing areas are required to support the
level of program asctivity proposed for the budget year.

SE6-2



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

25 SECURITY INVESTTIGATIONS

Fiscal Year Fiscal Year Fiscal Year

1960 1961 1962
NASA Headquarters........e.oeeuoess $496,960 1,248,000  §1,115,000

Security investigations of NASA persomnel are conducted by the Civil
Service Commission on a reimbursable basis. The investigations are
required by Executive Order 10450 and by security procedures snd stendards
esteblished pursuant to the National Aeronautics and Space Act of 1958.

Requirements for the budget year are approximately $135,000 under
the estimated needs for the current year as a result of scheduled re-
ductions in the backlog of investigations required for personnel currently
employed. Of the 3,185 investigations estimated for the fiscal year 1962,
approximately 1,000 will be allocated to further reduce the backlog. The
balance will be used to meet personnel turnover requirements and o
provide the necessary investigations for the additional employees request-
ed for the budget year.

Funding requirements for the fiscal year 1962 are based on a unit
cost of $350 per investigation.

SET-1



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

42 INSURANCE CIAIMS AND INDEMNITIES

Fiscal Year Fiscal Year

Fiscal Year

1960 1961 1962
NASA HeadqUBTEerS.vevecveverrosesosons $118,761 $57,000 $110,000
Analysis bty Types of Claims and Indemnities
Tort ClBAMB. covrervacerocreennnannnnns $18, 761 $7,000 $10,000
AWATAS e e et v enrreanaoannosoneneanonans 100, 000 50,000 100,000
Totalecevesnnsss e ereeaeanes $118,761 $57,000 $110,000

The estimates under this head provide for the payment of accidental
damage claims to property resulting from the conduct of NASA operstionms,
and for the payment of monetary awards for scientific and technical con-
tributions pursuant to Section 306 of the National Aeronautics and Space

Act of 1958,

SES-1



NATTONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

CONSTRUCTION OF FACILITIES

DX
Page
No.
CF1-1 Langley Research Center (Hempton, Virginia)
CF2-1 Ames Research Center (Moffett Field, California)
CF3-1 ILewis Research Center (Cleveland, Ohio)
CFh -1 Godderd Space Flight Center (Greenbelt, Maryland)
CFS -1 Wallops Station (Weallops Islend, Virginia)
CF6-1 Jet Propulsion Leboratory (Pasadena, California)
CFT-1 Marshall Space Flight Center (Huntsville, Alsbams)
CF8-1 Atlantic Missile Range (Cape Canaveral, Florida)
CF9 -1 Pacific Missile Range (Point Arguello, California)
CF10-1 Various locations

CFll-1 Advanced Facility Planning and Design



Page
No.

CFl-1
CF2-1

CF3-1

CFh4-1
CF5-1
CF6-1
CF7-1
CF8-1
CF9-1
CF10-1

CF1ll-1

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1962 ESTIMATES

SUMMARY OF CONSTRUCTION PROGRAMS

Langley Research Center..ses.
Ames Research Centericeceecsse
Lewis Research Center.eecese..
Flight Research Centereececses.
Goddard Space Flight Center..
Wallops Station.eeccscseecosess
Jet Propulsion Laboratory....
Marshall Space Flight Center.
Atlantic Missile Rang€seesses
Pacific Missile RangCesececss
Various ILocationSeceeecesescse
Advanced Facility Planning
a8 DeSigNeeccccconcaccssas
Totalesenerceascas
Transferred from Research

and Development
appropriationeccscccescesse

Total appropriatione.....

Fiscal Year Fiscal Year Fiscal Year
1960 1961 1962
$4,535,000 $11,957,000 3,980,000
6,305,000 980, 000 5,680,000
6,910,000 9,100,000 3,590,000
1,775,000 — ——
14,070,000 9,500,000 9,212,000
— 4,000,000 6,313,000
7,755,000 8,516,000 3,642,000
--- 26,750,000 12,891,000
5,200,500 26,184,000 L9,583,000
450,000 - 998, 000
52,624,500 29,338,000 18,186,000
—— --= 5,000,000
$99,625,000 $126,325,000 $119,075,007

-15,000, 000

-3,538,000

$84,625,000 $122,787,000 $119,075,0C0




Page
No.

CF1-1
CF1-3
CF1-7
CF2-1
CF2-3
CF2-8
CF3-1

CF3-3
CF3-6

CFL-1

CFLk-3
CFL-8
CFLk-11

CrF5-1

CF5-3
CF5-6
CF5-9
CF5-12

CF6-1

CF6-3
CF6-7
CF6-10
CF6-13
CF6-16
CF6-17

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

CONSTRUCTION OF FACILITIES - 1962 PROGRAM

SUMMARY AND INDEX

LANGLEY RESEARCH CENTER (Hempton, Virginia)eceesceoecsesses

Eguipment for magnetoplasmadynamics
:[‘esearch..l....'"...I"'ﬂ'.'.'.l.....'. :Bg,soo’ooo
High-vacuum space structures facility..... 1, 480,000

AMES RESEARCH CENTER (Moffett Field, California)e.eses.s.

Hypervelocity free flight facility.eeeee.. 4,880,000
Modifications to the flight operations
:La‘boratozy....ol.'l'l.l.'iol.....l'ﬂ."' 800,000

IEWIS RESEARCH CENTER (Cleveland, Ohio)eecseessccssoscsses

Hydrogen heat transfer facilityeeeeecesves 2,550,000
Modifications to a space enviromment tank. 1,0k0,000

GODDARD SPACE FLIGHT CENTER (Greenbelt, Maryland)eeseeco.

Envirommental testing laboratory.ecsseecseco 7,287,000
Advanced data processing equipment.sceeass 1,150,000
:[S()lation laboratory......'..Ol.l....'.'.l 775,000

WALLOPS STATTON (Wallops Island, Virgini@)eeeecesececcocs

Advanced tracking SystemSeeoesesessscncses 4,845,000

Dynamic balancing facilityeececescecssssos 843,000
Modifications to range safefy systemS.c.... 225,000
Rocket storage are@i.cessesccssscescccsccccs 400,000

JET' PROPULSION LABORATORY (Pasadena, Californi@)esescesos

Physical sciences 1aboratorycecessesccecss 1,285,000

Addition to vehicle assembly building..... 610,000
Modification of structural test laboratory 262,000
Materials research laboratoryeececececccceses 515,000
UtilitieS.eeeorevoeseseosvoascsscsocnsnnns 735,000
Microwave antenna rangecoceescessesssoscces 235,000

$3,980,000

5,680,000

3,590,000

9,212,000

6,313,0C0

3,642,000



Page

No.
CF7-1 MARSHALL SPACE FLIGHT FACILITY (Huntsville, Alabame).....
CF7-3 Iixtension to englineering buildingeseescecss $510 »000
CF7-6 Ixtension of primary utilitieS.csecescscsss 420,000
CF7-8 Ixpansion of blocKkhOUSEessseassoscsccsssse 2,500,000
CFT7-11 Liquid hydrogen facllitycecescoseccccsscee 1,700,000
CF7-14 High-vacuum test facilit¥eeeeececcesooccss 701,000
CF7-18 Technical services facilityeeceeecceocnese 757,000
CF7-21 load test anNnNeXeeecoecesccssesssscccsccscce 1,703,000
CF7-2k4 ox storage for power plent test stand.... 600,000

CF7-27 Acceleration of the Saturn static test
:EaCility.......'..l'...‘........‘.l..-.. )""OO0,000

CF8-1  ATTANTIC MISSILE RANGE (Cape Canaveral, Florida)eeeeececees

CF8-3 Completion of Saturn launch complex No. 37 10, 961,000
CF8-14 Central shop and maintenence facilityee... 743,000
CF8-17 Spacecraft facilityeeececccoocccococcscsses 84,000

CF8-20 BExtension of assembly buildingeesccescccss 1,035,000
CF8-22 Zigquid hydrogen system for Saturn

Llaunch complex No. 3lheecscsscssescscccns 2,800,000
CF8-25 Modifications to Saturn launch complex

]qOo 3h..l......l...0.................... 2,800,000
CF8-29 3aturn barge NOe Ceeecseccscsscascesccnsos 600,000
CF8-32 Modifications to launch complex No. 36.... 18,800,000
CF8-38 Modifications to Saturn launch complex

HOe 3Teeesceesssasessacssscssensassaesse 11,000,000

CF9-1 PACIFIC MISSILE RANGE (Point Arguello, California).e.e.s.

CF9"'3 L&'(mch Operations faCilitieSo s00¢R 00O OG0 998, OOO

CFlO"l VJURI()IIS ImATIONS...ooc'.Ol.l.o.......ooo......l...Q0.000

Pracking facilities:

CF10-2 mnitrack network’...........l..’....... 6,260,000

CFlO"? ])eep'space network..o.oooo-.oo-.ooon.ooa 9,501,000
Propulsion development facilities:

CF10-17 Facilities for F-1 engine prograMeeccess. 425,000

CF10-19 Facilities for 200-K engine program..... 750,000

CFl0-21 Sounding rocket facilitieSeecseccccsccesaes 500, 000

CF10-22 Damage repair and special construction.... 750,000

CFll-1 ADVANCED FACILITY PLANNING AND DESIGNeecececescecsovscececns

$12,891, 000

49,583,000

998,0C0

18,186,0C0

5,000, 0CO

TOTAL PROGRAM..eveeovassosesss $119,075,0C0



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

CONSTRUCTION OF FACILITIES - 1962 PROGRAM

LANGLEY RESEARCH CENTER

Page

No.

CFrl-2 Location plan

CF1-3 Equipment for magnetoplasmadynemics research. $2, 500,000
CF1-7 High-vacuum space structures facility........ ;1§802000

TOTAL..-......-... $3z<;802000

CFl-1
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LANGCLEY RESEARCH CENTER
FISCAL YEAR 1962 ESTIMATES

EQUIPMENT FOR MAGNETOPLASMADYNAMICS RESEARCH

DESCRIPTION:

This project will consist of the purchase and installation of power
sources, laboratory equipment, and instrumentation needed for continuing
and expanding fundamental research in magnetoplasmadynamics incluiling
the creaticn of plasmas, acceleration of plasmas, interaction of plasmas
with magnetic fields, and collision of plasmas with each other. 'The
following, equipment will be purchased and located in existing and con-
verted leboratory space in the former gas dynamics laboratory building:

1. Electrical energy storage bank (capacitors) for creation
ard acceleration of plasmas.

2. S8ix-phase a-c silicon rectified to d-c power source for steady
flow d-c plasma accelerator and for small arc jets (plasma
sources) used in basic studies.

3. Isboratory-scale microwave equipment for plasma velocity
measurements, determination of plasma characteristics, and
studies of radio transmission through ionized layers.

4. High-power microwave equipment for generating and guiding
microwaves for use in acceleration of plasmas by means of
radiation pressure.

5. Fractional microsecond Kerr cell and framing camera for ob-
serving plasma motions and interactions with magnetic fialds.

6. Vacuum pumps, piping, and filters to remove alkali metal seed-
irg elements from plasmea flows dumping into vacuum tank.

7. General laboratory instrumentation (vacuum gages, oscil-
loscopes, electrical instruments, ete.).

8. Special instrumentation for fundamental plasma-dynamics
studies including ion and electron accelerators, mass spactro-
graph, and high-field-strength electromagnets.

9. Specially constructed channel for steady flow d-c plasma ac-
celerator.

10. Sypecially fabricated cyanogen burner as plasma source for
magnetohydrodynamic experiments.

11. Special stainless-steel vacuum cylinder for plasma-dynamics
studies.
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12. A 60-foot, spherical vacuum reservoir to be used as a receiver
for most of the flowing-plasma studies will be installed adja-
cent to the magnetoplasmadynamics laboratory spaces in the
former gas dynamics laboratory. A sketch of the proposed facil-
ity is shown on the following page.

JUSTIFICATION:

"Magnetoplasmadynamics" is that branch of science dealing with the

motion of an electrically conducting gas (a plasma) in the presence of
magnetic or electric fields. The results of research on magnetoplasmadynam-
ics and on plasma physics have potentially important applications in long-
distance space communications, ultra-high velocity wind tunnels forr re-
entry research, and propulsion and power generation. The science is, how-
ever, still in its infancy and it is clear that a great deal of fuidamental
research, particularly experimental research, needs to be accomplished.
The fundarental research is concerned with the acceleration of plasmas to
extremely high velocities by the use of electric and magnetic fields, the
interacticn of plasmas with high energy microwaves, and the use of strong
magnetic fields to manipulate and control ionized gases which are oo hot
to be handled by other means.

Some srecific examples of promising ideas which may lead to fature
applicaticns follow:

1. DNew ideas for the confinement and manipulation of plasmas.

2. ILiew concept for the acceleration of plasmas by the use of
radiation pressure from microwaves. Plasma velocities of the
crder of millions of miles per hour appear possible from analysis
and small-scale experiments, but very high-power microwavs
sovrces are needed for attainment of the high velocities. Result
of this research has application to all devices using higa-
velocity plasmas, for example, the colliding plasma transmnitter.

3. New concepts and methods for the conversion of electrical energy
to plasma motion and, conversely, the conversion of plasma motion
to electricity.

4. Acceleration of relatively dense plasmas to very high spesds with
epplication to the hypervelocity research facility problen.

5. Froduction of very intense electromagnetic radiation in tae micro-
wave spectrum by collision of high-speed plasmas. The results of
research on this phenomena may have application, for example, to
an extremely high-power transmitter for communication over great
distances in space. Also, results of the research may lead <o a
tetter understanding of the production of radio waves from colli-
cgicn of very large plasma clouds in outer space.

The equipment requested in this project is necessary to permit re-
search in these areas to be effectively prosecuted.
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COST ESTINATE:

FOUNAAELONS . ¢ v vt eeeerasootencesotoennanesacaconsanaonns $14,000
Vacuum system, burner, and piping...ccceceeeeececaensn. 326,100
Electric power supply and equipment.............. teeene 1,740,300
Electric power distribution............. eeesieeeeaaas 55,000
Instrurentation....... seeeseasessesacseeseessss s ieaanse 325,000
Design and engineering ServiceS...cc.cesceseeeeceas . 29,600

Total estimated cost..... $2,500,000

CONSTRUCTION SCHEDULE:

Total estimated completion time.e..eeieveevenns eveseess 18 months
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1962 ESTIMATES

HIGH-VACUUM SPACE STRUCTURES FACILITY

DESCRIPTTION:

This project proposes the construction of a vacuum research facility
to be located in the laboratory building of the present L-foot surersonic
tunnel. The facility will igclude a b- by 6-foot vacuum chamber capable
of attaining a vacuum of 107~ mm Hg, the necessary pumping equipment, and
equipment, for model preparation and examination. Only relatively minor
modifications to the existing building will be required. A sketck of the
proposed construction is presented on the following page.

JUSTIFICATITON:

One of the major problems involved in the development of space
structures s that the enviromment in which they must operate reliably
is a very hard vacuum. Certain laboratory studies of space structures
will have to be conducted in a hard vacuum in order to deal realict-~
ically with the problems involved. Of particular interest are the ef-
fects of the vacuum, which acts on the surface of the structure, and on
those structural properties that are known to be sensitive to the con-
dition of the surface, for example, on fatigue life, creep strength, and
crack propagetion. Of particular concern is the fact that in the hard
vacuum of' space adsorbed gases are lost and normal oxide coatings which
exist are also lost and not reformed. Such little evidence as exists
tends to ‘ndicate that formation of oxides on the surface exert a
strengthening effect while the adsorbed gases exert a weakening effect.
What the net effect will be in space is a matter of experimentaticn, and
only through tests in a vacuum system that will eliminate adsorbed gases
and oxides can a knowledge of the safe stress level be determined. It
must be enphasized that these particular aspects of structural design,
fatigue, creep, and crack propagation have not been reduced to the point
at which reliance on knowledge of basic material properties, stress
analysis, and operating experience can be incorporated into an analytical
procedure for safe design. Reliance on full-scale testing of actual
struecture or on as large a scale as possible of structural components
is still necessary.

It is langley Center's mission to study these structural protlems.
At present, the facilities required to investigate these effects on even
small structural components are not available. The vacuum facility as
proposed in this project will be suitable for research studies on
structurs.. components of spacecraft and on the application of antic-
ipated loads to the components. The need for data on the design stress
levels required for space structures is paramount.
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COST ESTIMATE:

Vacuum chamber, pumps, and control equipment..... Ceeen $567,620
Instrumentation.......cvues Ceeereteaitaiieeeanns veees 196,000
Electrical installation........ecceevvven.. ceeoen cesee 223,000
Building modifications......eeevvenneenns ceaeen ceaeeas 31,6540
Humidity control, equipment, and utility provisions... 108,685
Design and engineering services......ceeeeveeeene veeos 53,055

Total estimated cost....  $1,180,000

CONSTRUCTION SCHEDULE:

Total estimated completion time........covevveeeenan.. 15 months
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LANGCLEY RESEARCH CENTER
FISCAL YEAR 1962 ESTIMATES

EQUIPMENT FOR MAGNETOPLASMADYNAMICS RESEARCH

DESCRIPTION:

This project will consist of the purchase and installation of power
sources, laboratory equipment, and instrumentation needed for continuing
and expanding fundamental research in magnetoplasmadynamics incluiling
the creaticn of plasmas, acceleration of plasmas, interaction of plasmas
with magnetic fields, and collision of plasmas with each other. 'The
following, equipment will be purchased and located in existing and con-
verted leboratory space in the former gas dynamics laboratory building:

1. Electrical energy storage bank (capacitors) for creation
ard acceleration of plasmas.

2. S8ix-phase a-c silicon rectified to d-c power source for steady
flow d-c plasma accelerator and for small arc jets (plasma
sources) used in basic studies.

3. Isboratory-scale microwave equipment for plasma velocity
measurements, determination of plasma characteristics, and
studies of radio transmission through ionized layers.

4. High-power microwave equipment for generating and guiding
microwaves for use in acceleration of plasmas by means of
radiation pressure.

5. Fractional microsecond Kerr cell and framing camera for ob-
serving plasma motions and interactions with magnetic fialds.

6. Vacuum pumps, piping, and filters to remove alkali metal seed-
irg elements from plasmea flows dumping into vacuum tank.

7. General laboratory instrumentation (vacuum gages, oscil-
loscopes, electrical instruments, ete.).

8. Special instrumentation for fundamental plasma-dynamics
studies including ion and electron accelerators, mass spactro-
graph, and high-field-strength electromagnets.

9. Specially constructed channel for steady flow d-c plasma ac-
celerator.

10. Sypecially fabricated cyanogen burner as plasma source for
magnetohydrodynamic experiments.

11. Special stainless-steel vacuum cylinder for plasma-dynamics
studies.
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12. A 60-foot, spherical vacuum reservoir to be used as a receiver
for most of the flowing-plasma studies will be installed adja-
cent to the magnetoplasmadynamics laboratory spaces in the
former gas dynamics laboratory. A sketch of the proposed facil-
ity is shown on the following page.

JUSTIFICATION:

"Magnetoplasmadynamics" is that branch of science dealing with the

motion of an electrically conducting gas (a plasma) in the presence of
magnetic or electric fields. The results of research on magnetoplasmadynam-
ics and on plasma physics have potentially important applications in long-
distance space communications, ultra-high velocity wind tunnels forr re-
entry research, and propulsion and power generation. The science is, how-
ever, still in its infancy and it is clear that a great deal of fuidamental
research, particularly experimental research, needs to be accomplished.
The fundarental research is concerned with the acceleration of plasmas to
extremely high velocities by the use of electric and magnetic fields, the
interacticn of plasmas with high energy microwaves, and the use of strong
magnetic fields to manipulate and control ionized gases which are oo hot
to be handled by other means.

Some srecific examples of promising ideas which may lead to fature
applicaticns follow:

1. DNew ideas for the confinement and manipulation of plasmas.

2. ILiew concept for the acceleration of plasmas by the use of
radiation pressure from microwaves. Plasma velocities of the
crder of millions of miles per hour appear possible from analysis
and small-scale experiments, but very high-power microwavs
sovrces are needed for attainment of the high velocities. Result
of this research has application to all devices using higa-
velocity plasmas, for example, the colliding plasma transmnitter.

3. New concepts and methods for the conversion of electrical energy
to plasma motion and, conversely, the conversion of plasma motion
to electricity.

4. Acceleration of relatively dense plasmas to very high spesds with
epplication to the hypervelocity research facility problen.

5. Froduction of very intense electromagnetic radiation in tae micro-
wave spectrum by collision of high-speed plasmas. The results of
research on this phenomena may have application, for example, to
an extremely high-power transmitter for communication over great
distances in space. Also, results of the research may lead <o a
tetter understanding of the production of radio waves from colli-
cgicn of very large plasma clouds in outer space.

The equipment requested in this project is necessary to permit re-
search in these areas to be effectively prosecuted.
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COST ESTINATE:

FOUNAAELONS . ¢ v vt eeeerasootencesotoennanesacaconsanaonns $14,000
Vacuum system, burner, and piping...ccceceeeeececaensn. 326,100
Electric power supply and equipment.............. teeene 1,740,300
Electric power distribution............. eeesieeeeaaas 55,000
Instrurentation....... seeeseasessesacseeseessss s ieaanse 325,000
Design and engineering ServiceS...cc.cesceseeeeceas . 29,600

Total estimated cost..... $2,500,000

CONSTRUCTION SCHEDULE:

Total estimated completion time.e..eeieveevenns eveseess 18 months
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1962 ESTIMATES

HIGH-VACUUM SPACE STRUCTURES FACILITY

DESCRIPTTION:

This project proposes the construction of a vacuum research facility
to be located in the laboratory building of the present L-foot surersonic
tunnel. The facility will igclude a b- by 6-foot vacuum chamber capable
of attaining a vacuum of 107~ mm Hg, the necessary pumping equipment, and
equipment, for model preparation and examination. Only relatively minor
modifications to the existing building will be required. A sketck of the
proposed construction is presented on the following page.

JUSTIFICATITON:

One of the major problems involved in the development of space
structures s that the enviromment in which they must operate reliably
is a very hard vacuum. Certain laboratory studies of space structures
will have to be conducted in a hard vacuum in order to deal realict-~
ically with the problems involved. Of particular interest are the ef-
fects of the vacuum, which acts on the surface of the structure, and on
those structural properties that are known to be sensitive to the con-
dition of the surface, for example, on fatigue life, creep strength, and
crack propagetion. Of particular concern is the fact that in the hard
vacuum of' space adsorbed gases are lost and normal oxide coatings which
exist are also lost and not reformed. Such little evidence as exists
tends to ‘ndicate that formation of oxides on the surface exert a
strengthening effect while the adsorbed gases exert a weakening effect.
What the net effect will be in space is a matter of experimentaticn, and
only through tests in a vacuum system that will eliminate adsorbed gases
and oxides can a knowledge of the safe stress level be determined. It
must be enphasized that these particular aspects of structural design,
fatigue, creep, and crack propagation have not been reduced to the point
at which reliance on knowledge of basic material properties, stress
analysis, and operating experience can be incorporated into an analytical
procedure for safe design. Reliance on full-scale testing of actual
struecture or on as large a scale as possible of structural components
is still necessary.

It is langley Center's mission to study these structural protlems.
At present, the facilities required to investigate these effects on even
small structural components are not available. The vacuum facility as
proposed in this project will be suitable for research studies on
structurs.. components of spacecraft and on the application of antic-
ipated loads to the components. The need for data on the design stress
levels required for space structures is paramount.
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COST ESTIMATE:

Vacuum chamber, pumps, and control equipment..... Ceeen $567,620
Instrumentation.......cvues Ceeereteaitaiieeeanns veees 196,000
Electrical installation........ecceevvven.. ceeoen cesee 223,000
Building modifications......eeevvenneenns ceaeen ceaeeas 31,6540
Humidity control, equipment, and utility provisions... 108,685
Design and engineering services......ceeeeveeeene veeos 53,055

Total estimated cost....  $1,180,000

CONSTRUCTION SCHEDULE:

Total estimated completion time........covevveeeenan.. 15 months
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HYPERVELOCITY AIR FLOW LABORATORY
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WYPERVELOCITY RESEARCH LABORATORY
HYPERSONIC HELIUM TUNNEL
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HYPERVELOCITY FREE FLIGHT FACILITY

DESCRIPTION

The countercurrent motion of a test model launched from a gun and a
short-duration high-speed gas stream generated in a wind tunnel will be
used to produce test conditions representative of flight in planetary
atmospheres at speeds of 15,000 to 40,000 ft/sec or higher. The flight
will take place in a test section instrumented to provide the followiag
information on either small-scale research models or mcdels of space
vehicles: gaseous radiant heating; ionization and consequent inter-
ference with radio transmission to and from the vehicle; magnetogasdy-
namic aspects of flow; effects of dissociation of the atmospheric fluid
and nonequilibrium thermodynemic state of the fluid on the flow configura-
tion, parsicularly on the heating, overall forces, and moments acting on
the model ; and other related problems associated with extreme flight
speeds. 'The principal components and location of the facility are shown
in the sketch on the following page.

The model will be launched from a light-gas gun and the counter-
current air stream will be provided by a shock-tube wind tunn=l. Light-
gas guns and shock tunnels developed at Ames Research Center have pro-
duced speeds of 25,000 and 15,000 ft/sec, respectively, so that meximum
test speeds of at least 40,000 ft/sec are assured. Methods for inproviag
both components seem sufficiently promising that test speeds apprcaching
50,000 ft/sec should be attainable by the time the facility is built.

To provide the required range of test conditions, the facility will
be equipped with several guns and test section nozzles. The guns will
range in size up to 37 mm. Three test-section nozzles will be prcvided
to genera:e airspeeds of about 6,000 to 15,000 ft/sec and three additional
nozzles will be provided to permit testing in gases other than air. Thus,
with the choice of model size, launching speed, energy level, and speed
and composizion of the gas, the proposed facility will provide an extremely
wide range of test conditions. For example, in air, test spgeds cf 15,000
to at least 40,000 ft/sec, Reynolds number of 50,000 to 5x10, and, even
more important, enthalpies up to full-scale values will be achieved.

The test section will be approximately 4 feet square and 75 feet
long and will be equipped with 15 two-view shadowgraph stations tc record
the flow configuration and trajectory data from which the forces end
moments acting on the model are calculated. It will be further instru-
mented with sensing equipment to measure the quantity and spectrum of
radiant energy in the disturbed flow field.
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In addition to the foregoing primary components, the facility will
include the required vacuum chambers, vacuum pumps, compressors, and gas
reservoirs. A building will be provided as shown on the sketch to eaclose
the test section, to provide an explosion-safe enclosure for the launching
guns and shock tube, and to provide space for model preparation and instru-
mentation.

JUSTTFICATION:

To accomplish vehicle recovery on Earth after orbiting the NMoon or
nearby planets such as Venus and Mars, or the landing of space vehicles
on these planets, will require the solution of a number of technical
problems, some of which are at present only vaguely understood. In the
area of aerodynamics, the problems of atmosphere entry at speeds from
those of near-Earth satellites to those in excess of the Earth's escape
speed are severe. The general problem is one of arriving at a ccnfigura-
tion that will withstand the radiant and convective aerodynamic heating,
be statically and dynamically stable and controllable, and have the most
advantageous values of 1lift and drag for the selected mission and tra-
jectory. The solution of many problems in these categories deperds upon
laborato:ry research, not only in air at speeds up to 50,000 £t/sec, but
also in gases representative of the atmospheres of other planets.

Ex:sting facilities (firing ranges and shock tunnels) suitatle for
obtaining information on these problems are limited to speeds of abou?’
15,000 or 20,000 ft/sec. Data are urgently needed in the gap frcm 20,000
to 50,000 ft/sec, for it is in this range that the thermal effects (dis-
sociation, ionization, radiation, etc.) become important and determine
the character of the gas surrounding the space vehicle. For example, at
the entry speeds of IREM and ICEM, radiant heating is relatively small
and the heating problem is dominated by convective heating; however, as
speeds are increased, radient heating rapidly becomes important zo that
at speeds well below 50,000 ft/sec it becomes the dominant factor. There
is also evidence that radiation may become important at lower speeds for
gases typical of the atmospheres of other planéts.

No single piece of ground-based equipment is capable of simlating
all of the conditions (Mach number, Reynolds number, temperature, en-
countered by vehicles reentering the atmosphere from lunar or planetary
flight with model size and flow durations that would permit detailed flow
field, pressure and heat transfer measurements. Hellum tunnels, for
example, are particularly useful in the simulation of Mach numbers and
Reynolds numbers with model sizes and flow durations sufficient to permit
detailed study and direct measurements; they do not, however, duplicate
thermal, or "real gas", effects which become of great importance at re-
entry speeds. Hypersonic free-flight facilities, on the other hand,
correctly duplicate the effects of dissociation, ionization, and recombi-
nation on heat transfer rates and flow fields, and, in addition, permit
the observation of model motions and the lonized flow field under actual
flight conditions. This information, used in conjunction with more de-



tailed measurements from other ground facilities, will permit understand-
ing and thus prediction of the behavior of actual space vehicles in flight.

The rroposed facility will be designed to provide the required real-
gas and free-flight information at speeds up to at least 40,000 ft/sec.
It is similar in operating principle to, but highly advanced beyond, the
supersonic free-flight wind tunnel which has been highly useful in pro-
viding information applicable to the design of the ICBM and reenury satel-
lite veaicles, particularly Mercury, and which has been pushed to its
practical limits.

The feasibility of achieving the speeds required in this facility is
assured by recent advances in gun and shock tunnel performance, combined
with successful achievement, in a small pilot facility, of the required
time coordination between the gun and the shock tunnel.

The facility described herein will help make possible the rational
design o manned satellites, vehicles returning from the moon and other
planets, and space vehicles for entering the atmospheres of other planets.
The information will be obtained at the correct speed of the full-scale
vehicle and with other conditions closely simulating the environment to
which the full-scale vehicles will be subjected. No existing facilities
satisfy this need.

COST ESTIMATE:

TURLE] SETUCEULC. e e v evrerrsocarcscasnacnnosocnsnassasns $L,040,000
Test SECHION.eeerveseranseccscsosocaneensses $505,000
NCZZ1ES eeuosenrescesssaessassosssssseassacsss 285,000
DiffusSeresseceecoccossoncsosensansocssaseasnss 195,000
VACUUM SYStLEMee.eererasvesosasasasoscseansess 285,000
SUPpPOTt SYStemM..evecsseveescosocnccessnsesse 150,000
T2 Yo Lo 1 oy o) [P 90,000

ShOCK LUDES . eevssosossocsonsessassesssssacssssossansesas 85,000

BQULDMENT ¢ o o veooasoacvsossosessasssesoosossssonsosesss 665,000
VAU PUND e s e coscocoocccssscanscssssceeasss 185,000
High pressure CoOmpresSSOrScs.esecesesersesesss 190,000
Iaunching gUNS.eeeescsosceccscscsscsssenssss 250,000
Gun handling equipment...ceeeeeeeeeescaacess 10,000

Instruentation..eeeeceseeececssoasessssssassossaansesss 1,045,000
Fecility control instrumentation............ 285,000
Deta taking instrumentation....seececeeee... 760,000
Pressure measuring equipment..... $95,000
Velocity/time instruments........ 480,000
Photographic systems...seeeev.... 185,000
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Building (22,000 squere feet at $23.40
PET SQUATE TOOTL ) e e ot sveeseroeessoonssnsssssssnannncsns

Cranes..ceeevee sececscsas cesecnns e esescsanscseersenres
Utilities and paving...sec... sesessesesecersesecseseres
Design and engineering services....... sesnaracenn ceseas

Total estimated cost.....

CONSTRUCTLON SCHEDULE:

Totel estimated completion time...cceeercecceccecsease

$515,000
65,000
85,000
_80,000

4, £80,000

24 months



AMES RESEARCH CENTER
FISCAL YEAR 1962 ESTIMATES
LIFE SCIENCE RESEARCH FACILITY

MODIFICATIONS TO THE FLIGHT OPERATIONS LABORATORY

DESCRIPTION:

This project proposes the modification and equipment of part of the
flight opesrations laboratory at the Ames Research Center for use &as a
Life Scieace Research Facility.

The space under consideration is located on the second floor of
the flight operations laboratory and consists of approximately 3,600
square Test of relatively open area. The major portion of the area
will be used for research on the design and development of flight pay-
loads and on the biotechnological aspects of manned space flight, human
control of remote vehicle systems, space crew selection and training,
cabins and personal equipment for advanced aircraft, public health, and
ground craw safety.

The proposed modifications are shown in the sketch on the follow-
ing page.

JUSTIFICATIONS:

The establishment of a Life Science Research Facility is an
essential step to appraise and supplement in terms of the needs of
the NASA missions, the diversified bioastronautical activities of the
various military, industrial, and university laboratories in this
country. It is anticipated that the facility will provide the Off'ice
of Life 3cience Programs with the necessary and immediately availeble
scientific advice to insure a sound over-all program and to aid in
the evaliation of the major work and research projects outside of its
intramural activities. It is in the framework of this concept that
a Life Science Research Facility is urgently needed t0 accomplish the
necessary biomedical participation with the NASA physical science and
engineering components. Although it is planned to have the major
part of the program conducted through grants and contracts, indiv:idu-
als with sufficient stature and full-time interest in space researrch
are indispensable in securing the necessary degree of integration of
life science and engineering data within NASA. The Life Science
Research Facility will provide a means for acquiring and maintaining
the necessary internal competence for over-all management and program
cognizance.
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COST ESTIMATE:

Building modification (3,600 square feet

@ $26.00 per square foot)..... P $101,000
Strvctural and interior modifications,
end. sound control.........o.n. v . $46,000
Air conditioning and heating.......... 35,000
Electrical power and plumbing
cormections. ..o v it eanairanann .. 20,000
Research equipment......... ettt it e . 602,000
Humen integration research equipment.. 100,000
Control system research equipment..... 100,000
Life support research equipment....... 200,000
Mock-ups and simulators...... ceases ces 200,000
Special building equipment.......... e rereteeeneane 99,000
hauster systems.....c.ceeevvvennn e 12,000
gafety equipment.......... e e 12,000
Special laboratory gas and liquid
distribution and handling systems.... 15,000
Special grounding, shielding, and
‘nstrumentation...c..eveeiiiri s 60,000 .
Total estimated cost... $800,000

CONSTRUC™'ION SCHEDULE:

Total estimated completion time........ creesr e . 10 months
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LEWIS RESEARCH CENTER
FISCAL YEAR 1962 ESTIMATES

HYDROGEN HEAT TRANSFER FACILITY

DESCRIPTION:

The facility proposed in this project 1s required for basic
heat transfer studies utilizing hydrogen at very low (L6OR or L6CF
above absolute zero) and very high temperatures (up to 5000°R).

It will consist of a 25 megawatt electric heater, a heat reservoir
(pebble-bed type), and associated fluid storage and flow systems
connected to a test section of 3-inch maximum throat diameter,
wherein the research studies will be conducted. In order to keep
the cost <0 a minimm and still obtain useful flow and temperature
conditions, operation will be intermittent, thereby reducing the
size of the electric heater required. Maximum heat flux levels
comparable to those calculated for nuclear rocket nozzles

(25 BTU/in?/sec) will be attained in the simulated rocket nozzle
test section.

The electric heater will serve a dual function: It will be
used to heat the pebble-bed reservoir to a temperature of LOOOOR
over a period of hours at a low hydrogen flow rate; by means of a
sultable valving arrangement, it will then be used to boost the
temperature of the hydrogen as it emerges from the pebble-bed
reservoir to 5000°R for short periods of time (one minute at the
design flov conditions of 5 1lbs/sec). Provision will also be
made for continuous hydrogen flow at temperatures up to 45000R
at low flow rates and lower heat flux levels. The faclility will
be located at the Lewis Research Center since the gquentities of
hydrogen required (300-500 1bs) will not present a severe safety
problem.

A sketch of the proposed facility is shown on the following
rage.

JUSTIFICATION:

Exhaust nozzles for nuclear rockets will be required to
operate with hydrogen gas heated to temperatures in the range of
S5000°R. The present state-of-the-art does not permit delinesation
of the heat transfer relationships required for the development
of optimum flight type exhaust nozzles under these conditions.

In order to understand and define nozzle cooling problems, it will
be necessary to determine experimentally the heat transfer
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HYDROGEN HEAT TRANSFER FACILITY
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characteristics of the hydrogen gas under the temperature and
expanding flow conditions anticipated; and the heat transfer
characteristics of the liquid hydrogen used for internal cooling,
at the uniquely high ratios of nozzle wall to cooclant temperature.

Full-scale tests of nuclear rocket nozzles would be desirable,
except thaat the cost and complexity of such a test facility appears
prohibitive. The facility proposed in this project will permit the
scale-modzsl evalustion of a majority of the heat transfer problems
expected at the smallest feasible size. The inherent nature of this
type of facility is such as to readily permit future expansion of
flows, temperature, and pressure as the technology and requirements
advance.

As the state-of-the-art develops, many more uses for high
temperature flow systems are expected to appear, all regquiring basic
research in the areas of fluid mechanics and flow processes. The
proposed facility will not be limited to applications for the
nuclear rocket, but will provide a wide range of capability for
fundamental high temperature studies of interest to electrical
propulsion systems.

COST ESTIMATE:

Electrical power SUPPlY.cecscececscoreccecssnsns $990,000
25 megawatt electric heater....ceeeeescceconss 165,000
Pebble-bed heat exchanger.cceerecesscsscaronnsse 350,000
Tubular heat eXchanger...ceseesscssscocssecsss 250,000
Fluic systems, including trailers and dewars.. 370,000
Test sectionsS.eieeeeiiesersseeocesececccsacans 100,000

Test building (1,830 square feet @ $19.40 per
SQUATE TOOT)iunceeerosereeanoennonnoeasaansse 35,500

Control building (800 square feet @ $1L.00 per
SQUATE FOOL)eeaeeeosasesossssoonasnsosoaosss 11,200
Site preparation and extension of utilities... 103,320
Design and engineering services.....eeeeeeesen 175,000
Total estimated cost.... $2,550,000

CONSTRUCTION SCHEDULE:

Total estimated completion time...eeceveeecsss 18 months
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MODIFICATIONS TO A SPACE ENVIRONMENT TANK

DESCRIPTION:

An eavironment chamber to simulate the temperature, pressure,
and solar radiation of space is currently under construction. The
test volume will be six feet in diameter by nine feet high. The
walls will be cooled to 4°K (4OC above absolute zero), and pressures
of 1010 ym Hg or lower are expected. An arc light source will
similate solar radiation. The present liquid helium system will
rermit operation of the facility for a test run of 3 hours every
75 hours. The T75-hour psriod is required to accumilate enougn
liquid helium, at the rate of 100 liters per hcur, to operate for
3 hours. With the solar radiation source off, 3% hours of
continuous running will be permitted at 49K.

This project proposes an increase in system capacity by adding
three major pleces of equipment to the present helium system:

1. An additional 100 liter per hour helium liquefier to double
the liquefaction rate. This liguefier would be installed
in parallel with the present 100 litsr per hour liguefier.

2. A closed cycle gaseous helium refrigerator system capablz
of removing 1000 watts of heat at 209K. This refrigerator
will be used for tank cool-down, thus conserving liquid
helium, and tc operate the facility when 20°K temperatures
&re required.

3. An additional storage system to double the helium storage

cayacity, a TO00 liter liguid helium dewar, ani a gas
stcrage container.

JUSTIFICATION:

Research in materials requires a facility for simulating space
conditions. The space enviromment tank currently being constructed
for propulsion research problems will also be suitable for material.s
research if operating times are increased by additions to the liquid
helium system. The facility represents a major portion of the total
helium liguefication capacity available at the Lewis Center, and
will be frzquently called upon to supply liguid helium for several
"bell jar" type L' devices now contemplated. These deviess,
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which will be used for fundamental studies, will reduce the vacuun
capabilities of the main test chamber. The proposed increase in

helium capacity will permit longer operating periods, will improv
research results by reducing error due to non-equilibrium conditions,
and will permit some investigations which might otherwise be impossible.

The modified facility will provide a means with which it will be
possible to solve some of the material problems that are encountered
by flight in space for extended times. ZEwmphasis will be on determining
which materials or combinations of materials have a useful lifetime in
space sufficient so that they can be used with confidence for space
applications in manned space vehicles. Some materials evaporate at
ordinary temperatures in a hard vacuum, and at sufficiently high
temperatures all materials will evaporate and disappear into space.
Thus, the materials problems connected with radiation-cooling syswems
of space shilp power plants and with parts of the heat collector
system of solar power plants, for example, are serious and will be
studied. Other materials problems that arise due to the vacuum
enviromment include the increase in friction between moving parts and
the potentially disastrous leakage from the vacuum through the vacuum
seals. Assemblies of seals and anti-friction devices will be studied.

Long running times for materials research are particularly
important. This requirement results partly from the low rate of
approach toward equilibrium conditions at extreme vacuums with
environmental and model temperatures near absolute zero. The
deterioration of materials through evaporation and solar radiation
may not become apparent if long exposures are prohibited. The modi-
fications proposed in this project will allow a substantial incresse
in running time. For example, at 4K with solar radiation, 11 houvrs
of contimious research will be permitted every 50 hours, as opposed
to 3 hours every 75 hours. A different mode of operation will peimit
5.5 hours each 24-hour period. Continuous operation will be permitted
either with solar radiation at 209K or without solar radiation at LK.
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COST ESTIMATE:

Helium liquefier........ cessencans teecesssenansans $310,000
Gaseous helium refrigeratoreevecieessees ceeeresncn 250,000
Liquid nitrogen Storage..ceeseces. cesees cesesenaens 40,000
Installationeesecescesssesssseccsscsvensns tessevens 135,000
Extension of utllitieS.eeecevccscaserccansacsns oo 40,000
Building alterstions..... Ceeeseactecsroncannas ceeen 50,000
Piring and controlS.secececersscsssscscssaceesascase 100,000
Liquid helium StOragCescescecescscccssones ceeesans 40,000
Gas storage container..c..vececeosascooreoncscans .. 30,000
Design and engineering ServiCeS....ceceseeccsecens 45,000

Total estimated cost.... 1,040, 000

CONSTRUCTION SCHEDULE:

Totzl estimated completion time.....cveececececsas 15 mcnths
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

ENVIRONMENTAL TESTING LABORATORY

DESCRIPTION:

This project will provide the reguired building, facilities, and
research equipment for the final checkout test of large spacecraft
typical of the family launched by the Agena and Centaur vehicles, such
as the Orbizing Geophysical Observatory and the Orbiting Astronomical
Observatory. In the space enviromment with solar paddles extended, the
maximum d:mension of such spacecraft may be in the range of 20-25 feet
with weights that may range from 4 to 8 thousand pounds. The project
includes a dynamic test chanmber in which the mechanical effects of
the atmosphere will be eliminated, and a space environment simulator
which wil.. provide the effect of solar radiation and the coldness of
outer space in combination with the vacuum environment. The building
structure will provide space for spacecraft checkout and monitoring
equipment and will also house the two vacuum chambers. The project
will provide approximately 20,000 sgquare feet of usable area. A sketch
of the proposed laboratory is shown on the following page.

The dyramic test chamber will consist of a vacuum vessel 35 f=zet
in diameter and 52 feet long from which the atmosphere can be exhaisted
to a degree sufficient to effectively eliminate the mechanical resistance
of the air to large or rapid motions. Testing within the chamber will
treat those facets of the spacecraft performance in which air resistance
is of impcrtance. Examples of such cases are dynamic balancing, s>in-
up tests, sclar paddle erection, and vibration tests. Another typ: of
testing which will be conducted in this chamber involves the checlkout
of control systems which employ gas Jets for correction of spacecraft
orientaticn. These tests require the reduced pressure both for elimi-
nation of air drag and for proper simulation of the operating environ-
ment of the jet nozzles. The contamination of the chamber caused by
such tests precludes the use of the space environment simulator fo:rr
this work. The chamber will be made of stainless steel and will be
a duplicate in mechanical design of the space environment simulato::
described below. If required by future program needs, it can be
readily modified to produce space vacuum. Spacecraft will be placed
in the chamber by removing the complete top of the vessel, by means
of an overhead crane used commonly with the space simulator. This will
permit careful handling and expeditious testing. The vacuum pumping
system will consist of mechanical pumps capable of reducing the pressure
to approximately 1 mm Hg.
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The space environment simulator will be a large vacuum chamter
of stainless steel approximately 35 feet in diamster and 52 feet long
with a free working volume 30 feet in diameter ard 40O feet long.
Stainless steel is used for the chamber because of its low "out-
gassing" properties, i.e., stainless steel releases a minimum amcunt
of gas 1o add to the load on the vacuum system thereby reducing the
amount of pumping capacity required to achieve space conditions in
a reasonable time. Current vacuum technology requires a miiti-stags
pumping system to achieve a pressure density within the spacs environ-
mens similator which will simulate that of ouher space. The best
avallable pumping systam will be employed and will consist of
mechanical blowers, diffusion pumps, and cryogenic walls. The
mechanical blower will remove the bulk of the alr mass; after the
gas density is thus lowered, the diffusion pumps can continue the
removal of the low density gas molecules. inally, the cryogenic
panels in which liquid vitrogen or helium can be circulated will
freeze out most of the few remainizng mclecules. The system
produce a pressure of 1.xlO""8 mm Hg when in full operation.
actual pressurs in the vessel will be dependent on the out-gassirg
properties of the spacecraft. The vessel will be provided with
a source of simulated solar radiation and curtain walls chilled
to approximately 809K (-193°C) by measns of liquid nitrogen. The
projected utilization of the chamber indicates that after an initial
charge of Ziquid nitreogen is purchased, it will be economical to
reliquify it after it passes throusgh the walls and changes to a
gaseous state. Accordingly, a religuifier has besen included in this
project. ‘This will permit detemining the validity of temperature
predictions and of thermal gradients which might exist within the
spacecra’t in orbit. It will also be possible to control the curtain
wall temperatures in the range of -65°C to +100°C fer applicatior
in tests where solar simulation is nct required or desirable.
Operation of the space enviromment simulator will be controllied
and moni-ored from a centralized lceatiorn. Spacecralt will e placed
in the chamber interisr by removing the complete top of the vessel.
This will permit careful handling of the spacscraft and the rapid
erection time required for expeditious testing. Arn alr lock will be
provided to permit a space-suited man to enter the chsmber aud make
minor adjustments to the spacecraft.

JUSTIFICATION:

The philonsophy of ground eanvircnmental testing of spacezraflt
can be defined as an effort to reduce or eliminate the margia of
error. J[Ignorance factors in design which may result in the mal-
Tunction of components or complete spacecraft are not tolerable
from an econcmic or from a scientific point of view. The cost of
firing o single launch vehicle such as an Agena or Centanr is
approximately equal to the cost of the proposed environmentsal
testing _aboratory. Since spacecraft costs often approximate launch
vehicle costs, the discovery of potential failings in cone spazecraflt
in ground tests would more than recover the cost of the facility.
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Tests of individual components and sub-assemblies of spacecraft
eliminate many potential failings. However, when the integration of
the system is complete, the interactions of the elements are so com-
plex that prediction of performance under the dynamic conditions of
propulsicn and the thermal and vacuum conditions of orbital flight
cannot te made on an analytical basis. Tests of the actual space-
craft interded for flight are therefore required. Similarly, en-
vironmerts which occur in combination during the life of the space-
craft have unpredictable interactions. The proposed facility is
intended to produce such combined environments in as realistic a
manner as feasible.

The dynamic test chamber will provide for test of mechanical
actions vhich normally occur under vacuum conditions and which would
be imprcperly simulated if tests were carried out under ground-
atmospheric conditions. An example is the erection of solar paddles.
If the paddles are permitted to unfold at sea level pressure, the
alr resistance will so slow the action that the structural strength
of the stopping and latching mechanisms will not be fully tested.
Similarly, balancing with solar paddles extended gives unreal results
if conducted in air. Air can also act as a damping medium for
vibrations of light structures with large surfaces.

Since a major portion of the spacecraft life is spent in space
vacuum, high reliability can be enhanced by ground testing in this
environment, prior to launching. ©Some of the principal space environ-
ment factors are the coldness of outer space, solar and earth radiation,
vacuum of space, ionization radiation, meteoritic impacts and zero
gravity. Technological limitations currently preclude realistic
simulation of the last three factors. The other factors are chiefly
concerned with the thermal cycles, heat balance and temperature
extremes experienced by the spacecraft. These effects are critical
in the spacecraft design. While scientific theory and analytical
procedures permit design calculations, the many simplifying assumptions
must be verified by the test of the final spacecraft wnich is a most
complex structure. It is often necessary to control the temperature
within a few degrees centigrade for the proper operation of sciertific
instruments and experiments aboard the spacecraft. This may be echieved
by regulating the heat balance among the solar and earth radiaticn
received by the spacecraft, and the radiation of its own heat, generated
from the on-board power sources, to outer space. The complexity of this
problem with large spacecraft is so great that experimental verification
must be made under test conditions simulating outer space. Failiure to do
so could negate the entire mission. An entire spacecraft can be evaluated
and any interface problems between different experiments arising from
space operation can be determined and resolved.

The construction of the environmental testing laboratory is required
to meet flight unit acceptance tests on the Orbiting Astronomical Obser-
vatory, Oribiting Geophysical Observatory, and Nimbus class spacecraft



during late calendar year 1962 and 1963. The urgent need for the vacuum
chambers has dictated completion of the detailed engineering design draw-
ings and specifications for the facility under the Administrator's

emergency authorization during the fiscal year 1961.

COST ESTIMATE:

Building construction (1,000,000 cubic feet at $1.15

per cubic FOOt)ieieesuiasesecsosconnnescnacns Ceeeeenans
Dynamic test chamber...c.ececece... sersesescsrrsesese oo
Vacuum chamber....... teeecsssecsnnsensennne $650, 000
Mechanical vacuum PUMPSeeseescocsees ceensas 100,000
Instrunentation and controls.......c..... .o 225,000
Dynamic balance and spin equipment...... oo 325,000
Space environment simulator...... seacscss cesesonaase sees
Vacuum chember....eceeeeasses cevecsssssases 650,000
Vacuum system....... teecssenseesas eessessss 540,000
Heat transfer system......... ceseeeessessss 130,000
TInstrumentation....... Ceeecesaesernosnsaase 450,000
Solar simulator...... sesesons cerecvssriae .o 975,000
Nitrogen reliquifier......... teceeesssasess 850,000
Facility extensions...... e 230,000
Data handling SySteMe..ceeeeescscscessessss. 250,000
Field testing....... cesenes beseeeans ceseenn 60,000
Utility installations and site development.....eeceeueo
Extensions to roadways and utilities....... 50,000
Additions to central power plant, heat-
ing, and cooling equipment.....cecocecoecne 350,000

Total estimated cost.....

CONSTRUCTION SCHEDULE:

Total estimated completion timE.seesvecervecacevascsons

$1,152,000

1,300,000

L, 435,000

16 months
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

ADVANCED DATA PROCESSING EQUIPMENT

DESCRIPTION:

Additional advenced date processing equipment 1s required to expand
the capeb:llity of existing facllitles to meet the data reduction require-
ments resulting from the increased number of satelllite experimentes to be
carried out in the polar orbiting geophysicel observetory, the eccentric
oribiting geophysical observatory, the orbiting astronomicel observatory,
and the Nimbus projects. These experiments will all be characterized by
high resolutlion and date transfer rates. The wide-band telemetry
systems planned for the satellites will be coordinated with the advenced
date processing facllities in order to expedite date hendling. The
normal flow of experimental date will be as followe: recordings re-
celved from the fleld will be reproduced for analog and/or digitel edit-
ing eas appropriate; edited tape recordings will be converted to computer
teapes or analog displays; digitel computer tapes will be processed by
computer; end digitel computer output tapes will be ‘tebulated by high-speed
printer or processed through digital plotters.

The following types of date processing equipment will be added to
exlsting facilities:

Megnetic tape reproducers and recorders: Tape playbeck and record-
ing units will be used to make duplicate tapes when required, to
play back the fleld recorded date to the date conversion units,

and to record the outputs of the data conversion units. Steandard
bandwidth and wide band units are included. The standard band-
width devices will be similar to those used in the field stations.
The 1.0 megacycle wide band units will be of a type developed for
specialized instrumentetion applications. The 4.5 megacycles wide
band unit will be similar to those developed for television tape
recording.

Deta conversion equipment: Three sets of data conversion equip-
ment will be provided, each set consisting besilcally of elec“ronic
units used to convert data coded by the satellite telemetry system
to data formats acceptable to the central date processing computers.
The playback from the magnetic tape units will be edited by
electronic "logic" units in accordance with programmed instructions
to select significant date for processing. The selected data will
then be converted to computer code (again in accordance with
programmed instructions), coordinated with timing codes derived
from the original tape, and fed to the output tape recorder. Diag-
nostic test units will be built into these complex conversion
sysiers to provide for quick isolation and repair of component
failuvres.
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Data printing and plotting equipment: Two digital plotters will
be provided to accept digital information either directly fron
the computer or from computer tapes and will record experimental
results in graphic form. A high-speed printer that will print
at about one thousand lines per minute from tapes prepared by a
computer will also be procured.

JUSTIFICATICN:

As satellite spacecraft increase in size and weight carrying
capability, it becomes possible to include more experiments in each
unit. The experiments also are changing in nature, with the trend be-
ing toward wide band, high resolution data. To provide adequate data
handling capabilities, the telemetry systems proposed for the new, larger
satellites use digital techniques. As some experiments require good
time resolution and others can be accommodated with slow-speed swisiching,
it becomes necessary to meke provision for flexible assignment of -the
channel capacity of the telemeter. This flexibility must be matchad in
the ground data conversion equipment.

The equipment on hand will be reworked or modified whenever pos-
sible, but the increase in work load and the changing requirements make
it necessary to procure new equipment specifically designed and de-
veloped tc handle the large variety of incoming data most expeditisusly.
Rapid conversion of the large amount of processed data collected from
the satellite projects to numbers or graphs which the experimenters can
use in their final reports can be accomplished only through use of
electronic or electromechanical instruments designed for this purpose.

Magnetic tape reproducers and recorders are required for several
functions in data processing procedures, the most important of which is
the playback of telemetered data recorded in the field. Standard band-
width units are required to handle ordinary recordings and to convert
to electrical signal inputs for the data conversion systems. Standard
units will also be required in conjunction with the wide band systems
for the development of processing procedures which will compress the play-
back time by playback on a high-speed reproducer of tapes originally
recorded st low speed; for editing of tapes before initiating final con-
version; end for playback for analog processing of limited quantities of
the data. The tape units with wide band capabilities will be used to
provide tre data processing group with equipment for the development of
operational processing equipment for the very wide band telemeters now
being plermned for the observatory class of satellites. Time compression
techniques for high-speed processing will be investigated.

The rnewer satellites will be using advanced telemetry systems which
are more {irectly adaptable to automatic data processing with digital
machines end provide greater flexibility in meeting channel assignment
requirements. Three data converters will be required to convert the data
from these advanced telemetry systems into & form suitable for final data
processirg by large scale digital computing machines. The number of

CFh-9



satellites which will require simultaneous data processing makesg it neces-
sary to plan for three sets of conversion equipment. The individual sets
willl be flexible enough for a change over to accommodate the different
satellite telemetry formats. It will be more economical to transfer
telemeter data first to the conversion unit and then to the digitel
computer —han to tie up the central computer with & single data processing
requirement. The conversion equipment also permits the introduction of
an editing process, which will eliminate nolsy or useless data frcm the
machine prrocessing sequence.

In almost all cases the tabular results of the data reductiorn pro-
cess must be plotted on charts or graphs for interpretation by the ex-
perimenters. Manual plotting of this tabular data is time consuming
and expensive. The plotters to be provided will speed the interpretation
of large -volumes of data by providing charts or graphs directly from
the computer tapes without manual intervention. The high-speed printer
is required to handle the large volume of data which will be collected
from future satellites. The only printing equipment presently available
is a conventional line printer, and it is currently being used to
capacity.

COST EST.IMATE:

Data conversion equipment (three systems including

test instrumentation and spares)....... e eeiaraeaa, $350,000
Megnatic tape reproducers and recorders...... ceeeae e 300, 000
Standard bandwidths - six units......... $100,00
1.0 megecycle bandwith - two units...... 120,000
k.5 megacycle bandwidtii - one unit...... 80,000
Data printing end plotting equipment.......... esneess 500,000
Dizital plotters -~ two units............ 200,000
High-speed printer - one unit........... 300,000 .
Total estimeted cost..... il!lSO!OOO

CONSTRUCTION SCHEDULE:

Total estimated completion time............... tesrenus 10 nonths
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

ISOLATION LABORATORY

DESCRIPTION:

This project proposes the construction and instrumentation of a
laboratory to study, develop, and evaluate equipment and techniques in
the following areas:

1. Jel-type controls for orientation and stabilization of
spacecraft.

2. Ivaluation and qualification tests of low thrust level
rockets for orbit trimming, inflight course correction,
retro firing, and landing menuevers.

3. Separation techniques for mechanical and electrical inter-
faces between spacecraft and launch vehicle, spacecraft to
"viggy-back"” payloads, and for canisters suitable for cor-
taining inflatable payloads applicable to passive communi-
crations satellites; and for the release and erection of
structures such as booms and accessories.

The laboratory, as indicated in the sketch on the following page,
will be constructed in an isolated location separated from the major
office type buildings at the Goddard Center. The structure will be pro-
vided with strong walls between test areas but with etched glass hlow-
out windows to accommodate test component failures without hazardous
pressure build-up within the rooms.

Remote test pads will be designed to test the small rocket motors
being developed for orbit-trimming and course correction. These de-
vices must necessarily be small in order not to interact adversely with
the spacecraft or launch vehicles. The adjacent control room will. pro-
vide, in addition to the test control function, space for data recording
equipment. Rapid response data recording equipment and other special
support and research equipment will be provided as indicated in the cost
breakdown.

JUSTIFICATION:

This laboratory is needed to provide a base for the study and
evaluation of equipment and techniques required to fulfill NASA space
missions scheduled during the period 1963-19T70 and beyond, such as the
geophysical, meteorological, and communication satellites and space ob-
servatories. These missions involve such rigorous performance rejuire-
ments and external environments that many new concepts and unique
component;s and systems undoubtedly will be needed.
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The development of flight-weight control systems for precise at-
titude or:ientation, orbit trimming, and midcourse correction requires
the investigation and development of a wide variety of configurations
utilizing different febrication techniques, materials and propellants.
These sysiens will consist of storage vessels, pressure and temperature
regulators, valves, actuators, and thrust nozzles for cold gas, liquid,
and combustible propellants. In addition to the facilities for both
static and dynamic evaluation, component and system assembly and checkout
areas are required. Because of volume limitations, gaseous propel.-
lants will be stored at pressures up to 6,000 psi. The investigation
of such high pressure flight systems which are designed near the stress
limitations of the materials will be hazardous and will require a remote
test site. Similar problems arise in the investigation of high pressure
liquid systems using such propellants as water vapor. In the area of
the development and proof testing of small thrust systems for orbit
trimming and midcourse correction, various hazardous propellants will
be inves:igated. The compatibility between the propellants and pressure
vessel for long periods of time indicates investigations both from an
operational and envirommental viewpoint.

The evaluation of precise separation and accurate control econecepts
and systems and the attainment of the requisite reliability requires a
facility at the Goddard Center where extensive and intensive perform-
ance testing of components and systems can be conducted and determina-
tion of their mutual interactions can be made. The use of pyrotechnic
devices, squibs, explosive bolts, cable cutters, etc., are probable
approaches to separation and release functions which must be investigated
in remote areas.

COST ESTIMATE:

Building (200 by 75 feet; 15,000 square feet at

$20.00 per SQUATre FOOL)esessssosersecorscasassassseenas  $300,000
Test pads and instrumentation.....eceeececscecsceesssass 25,000
Utility connections and site development.....cecinevese. 150,000

Research equipment..coeeeeeceeccccesssorosseacsossscoses 250,000
High-speed motion picture cameras........... $12,000
Closed loop television systemS..eeceeecesens 9,000
Leak detection equipment....cceeveceocveccas 13,000
Frevmatic test stand and gas booster........ 40,000

Hydraulic test stand and Supply..eeceeccesces 16,000
Inmemic test fiXbures..ciseeeereceecncennnes 45,000
Function generators, tuning systems and

response analysis equipment......c.eviviisn 25,000
Flow, pressure, temperature, and thrust
OISO S . v s ssnassososasoessecevocovssssarssane 15,000

tecording 05cillograph..ceseeserececseaccness 40,000
Instrumentation for control and recording
TO0M: 'e s ssooccacososssscassscssssssnssosses 35,000
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Design and engineering ServicCeS.c.eceeesccessaracsccccns 850,000

Total estimated cost...... $775,000

CONSTRUCTION SCHEDULE:

Total estimated completion timMe..ceecreercececesercannes 24 months
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Page

_No.

CFr5-2 Location plan
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WALLOPS STATION
FISCAL YEAR 1962 ESTIMATES

ADVANCED TRACKING SYSTEMS

DESCRIPTION:

It is proposed to provide increased tracking facility capabilities
for the Wallops Station to include near real-time data display. The
improvements will be accomplished by augmenting the existing tracking
systems &g follows:

1. Provide acquisition computers for use with the Wallops AN/FPS3-1£
and the Mod II radar tracking systems. Use of these -ompaters
will permit acquiring of orbital and ballistic targets from
digital data supplied by other organizations such as Goddard
Spa.ce Flight Center.

2. Mocify the AN/FPS-16 and the Mod II radars to provide greater
range capability. These modifications will include increases in
the receiver sensitivity and the installation of extended rangs
tracking units.

3. Prcvide digitalization and data transmission capability for +the
rrecision trajectory determination system to obtain near :z=al
time position and velocity data. The precision trajector:r
determination system which is being provided in the fisca.l
year 1961 budget is not capable of providing near resl-tine.

k. ©Prcvide a high power pulse doppler radar system to operste in
conjunction with the precision trajectory determination gratem
to obtain range rate passively, that is, without the use of
special vehicle borne beacons.

JUSTIFICATION:

Improved tracking capability is required to increase the reliabilisy,
performance, precision, and range of the existing tracking systems. Wizh
the advent of long-range rocket systems to be launched from the Wellors
Station, it is required that the trajectory parameters be accurately deter-
mined in real-time for guidance and control purposes. Another prime require-
ment for the above systems is to feed data to real-time range safety dis-
plays needed for determining whether a vehicle is on course or errent.

The Wallops Station is frequently required to track vehicles eithenr
in orbit or being injected into orbit after launching from the Atlentic
Missile Range. To acquire targets of these types it is necessary that
the Wallops radar trackers have the capability of accepting trajectory
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and orbital data determined from remote tracking systems. This deata will
then be processed by acquisition computers from which the radar pointing
data will bz derived. At present, there are no means of providing near
real-time pointing data for the FPS-16 and Mod IT radar systems installed
at the Wallops Station. The addition of the acquisition computers will
provide this capability and enable the station to provide satellite
tracking when required.

The existing AN/FPS-16 and Mod II radars have limited range frack-
ing capability. PFor example, the FPS-16 has & range unit which mechani-
cally is capable of tracking unambiguously to 500 miles, and a system
sensitivity such that it can track reflection from a target the s:ize of
a Vanguard 21" satellite to a range of approximately 55 miles. W:ith the
advent of long range rocket systems such as Scout and its successor to be
launched from the Wallops Station, additional tracking range capability
is required to follow vehicle borne beacons beyond 500 miles. This will
be accomplished by the addition of a range unit capable of tracking
unambigucusly to 5000 miles. For the smaller research type vehiciles
(i.e. the size of a Vanguard 21" satellite for example) having severe
payload weight restrictions, it is necessary to improve the radar system
sensitivity in order to increase the skin track range (i.e. tracking by
reflected. energy) since these vehicles have no beacons. The system
sensitivity will be improved by the addition of a parametric amplifier to
increase tre skin track range by approximately 60% for the FPS-16 and 50%
for the Mod II radars. The modifications of these two radars by ~*he addi-
tion of parametric amplifiers to improve the system sensitivity aad the
replacement of the range unit with others having greater unambiguous
distance measuring capability is required for the planned vehicles such
as Scout, Javelin, and Trail Blazer to be launched from the Walloos
Station. The proposed modifications to the radar tracker will imorove
both the skin and beacon track capability of the existing radars.

The precision trajectory determination system which is belng pro-
vided in the fiscal year 1961 budget is not capable of providing acar
real-time position and veloclty data. Future trajectory control and
the current range safety requirements of research vehicles including
those launched by the Scout boosters require near real-time deteranina-
tion of precise position and velocity data. Near real-time accurate
position and velocity data must be obtained while the wvehicle is under
propulsion since this is the only time when corrective or abort action
can be taken to effect control desired. The control desired can be of
several types., For example, in the case of certain re-entry tests
specific aerodynamic conditions must be obtained to satisfy the experi-
ment (i.e. the relationship of the dynamic and static pressures must
follow predetermined patterns which therefore requires command control
based on near real-time data). The digitalization and data links ars
therefore required for command control of stage firing which will obbtain
the conditions needed for the experiment or in similar manner for vehicle
abort in case of an errant flight.

Payload weight restrictions imposed on many vehicles launched from
the Wallops Station dictate that accurate trajectory data be obtained
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passively also in near real-time. The precision trajectory determination
system whichk obtains this data in an active mode must therefore be aug-
mented by a high power pulse doppler radar system which will determine
accurately the range rate of a vehicle in a passive mode. The FPS-16,
when modif'ied as described above, will provide in near real-time and
passively, accurate range. However, to obtain range rate of adequate
accuracy, tre pulse doppler system which determines range rate accurately
in near real-time and in a passive mode, will be installed adjacent to
the precision trajectory determination system. It will consist of a

high power transmitter, antemma, and receiving system which will be
integratec. into the precision trajectory determination system.

COST ESTIMATE:

Builéirg modificationS.seeceesensscecnsoscsnrearonsas $100,000
Acquisition computer..veeeeseeeoetecocsecanssosensnes 75,000
Modifications 10 trackers....eeeseeerreeesencrsenanas 690,000
Pulse QOPPler SYSteMseseesvsesrnssscsesoscssasssassses 2,800,000
Digital d8ta 1inK..eeeeeueeesoeeooooecoveesncacnnnnans 500,000
Interface electronic equipment..eceveveccieeeennnss 200,000
Suppcrt and test equUipment.veeecicaerrossasesoosocens 480,000

Collimation tower and beacon....ceesee. $80, 000

Interstation data connections.......... 150,000

Sycstem integration services..cceeeecees 250,000

Total estimated cost... &k,845,000

CONSTRUCTION SCHEDULE:

Total estimated completion time...cevevevsccecsoaanas 22 moaths



WALLOPS STATION
FISCAL YEAR 1962 ESTIMATES

DYNAMIC BATANCING FACILITY

DESCRIPTION:

This project provides for the construction of a facility for bal-
ancing and eligning rocket motors and rocket vehicles. The project
includes & building with the necessary protective devices required for
working with live propulsion systems. The remote control room of the
facility will be bomb-proof and the entire building will be fire aad
explosion proof. The equipment for the project includes a balanciag
rig, drive system, overhead crane, and related instrumentation. Tae
equipment will allow components as well as assembled units to be
balanced to reveal any deficiencies in the payload under typical
flight ccnditions so that any necessary corrections can be made prior
to launching. A sketch of the proposed facility is presented on tae
following page.

JUSTIFICATION:

A dyramic balancing facility is urgently needed to improve the
reliability of all rocket vehicles and, in particular, to improve -:he
reliability of those vehicles which must be spin-~stabilized. The Hro-
posed facility will provide a means for accurately determining the
alignment and the dynamic and static balance of large rocket vehicles
such as the D-58 and the Scout which must be stabilized in flight either
by spinning or by a control system. The small balancing rig and area
currently available are capable of handling vehicles of only & fee or
less in length; current and planned programs require rocket configi-
rations ur to 32 feet in length to be balanced and spun prior to
flight. CSeveral separate units are required to cover the full range
of current and proposed rocket combinations. For example, the D-58
vehicle requires that all three upper stages be balanced as an integrsl
unit. The first stage of Scout and other first stages such as Sergeant
require balancing on special rigs, not suitable for other uses. Af;
present, only static balancing is practicable for large rockets.

COST ESTIMATE:

Site Preparation..cesceccescesssesscesassossscascnsnanes $29,000
Building (L shape, 24 feet high, 160 by 50 feet and

120 by 30 feet sections; 11,600 square feet

@ $37.00 Per SQUATE FOOL )eeeeerecsreonecasaneronnanens 429,000
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bildtieSeeeseecvsesocascaocssonsosososonssnaancns seosee
Electrical power connectionS....cceceesss.  $40,000
Ro&(ls and aprONS.cescscesssasscsaccccnssoes 50, 000
Water connectionsS.cecececeseses. ceeeeeenees 20,000
Balancing equipment...... crseraceses sessenenn ceessanan
Instrumentation.cceeeecscse s escssssesescrsssrcesornras
Design and engineering ServiCeB..ccececccccrcrsrranns .

Total estimated cost...

CONSTRUCTION SCHEDULE:

Total. estimated completion time...eeveescccsnecess ceee

$110, 000

170, 000
71, 000
34,000

$843aooo

18 months
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WALLOPS STATION
FISCAL YEAR 1962 ESTIMATES

MODIFTICATIONS TO RANGE SAFETY SYSTEMS

DESCRIPTION:

This project will provide the following additional eqguipment neces-
sary for range safety:

1. A real-time (no time delay) telemetry display to permit specific
onboard instrumentation during flight to be monitored from the
ground.

2. A 300-foot meteorological tower at the north launch area:s for
wind measurements prior to launching to assure proper wind
ccrrections at launch to obtain required trajectories. ‘fhe
lccation of the proposed tower is indicated in the sketch om
the following page.

JUSTIFICATION:

To insure range safety, and at the same time avoid destroying
vehicles unnecessarily, it is essential thet the Wallops Station »e
equipped tc record and display such vehicle parameters as attitude
(pointing) and rates of change of attitude as they are being measuired
by onboard instrumentation in real-time. The present system of real-time
telemetry read-out is not adequate in capacity, range, or precision *o
meet the requirements of the range due to the increased numbers o launch-
ing areas at Wallops, to the stepped up launch schedule, and to tie in-
creased rarge of vehicles being launched. The real-time telemetry
display being requested in this project will overcome these deficiencies
in conjur.ction with the advanced tracking systems also being requasted
for the fiscal year 1962.

Stucies of wind profiles conducted in the past year have dis:zlosed
that a separate meteorological tower is required at the North end as
well as &t the South end of Wallops Island. At the present time 3
meteorological service is provided under contract with the Weather
Bureau for the South end; the contract will be extended to cover the
North encl.

COST ESTIMATE:

Site Preparation. .veeeeeeescsierscersessossserscrsonceseses $2,000
Modifications to existing bulldings.seeeeeereeneeassesnn 23,000
Rez .~time telemetry egquipment...cccvvieenreenreerenesnss 50,000
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MeteoroLlogical LOWET . v vreeetessscesssoneassnssssnsaosnns §50,000
Instrrumentation........ IR S 100,000

Total estimated cost... $225,000

CONSTRUCTION SCHEDULE:

Total estimated completion time..........cecvcevevevess. 12 months
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WALLOPS STATION
FISCAL YEAR 1962 ESTIMATES

ROCKET STORAGE AREA

DESCRIPT.ION:

This project will provide storage capacity for large solid-fiel
rocket motors and boosters. Two buildings are required. They will be
construchted of prefabricated sections with cinder-block side walls arnd
with a minimum of utilities. Both bulldings will require heating and
temperature control equipment. The buildings will be located at
Chincoteague, far from populated areas, and will be separated for safaty.
A sketch of the proposed construction is presented on the followirg page.

JUSTIFICATION:

Sufficient storage space is not presently available for large rocket
motors necessitating the use of outdoor storage in some cases. Ncne of
the buildings at Chincoteague are suitable for the storage of rockets
nor are they suitable for modification for this purpose. Iarge rccket
motors require buildings with large entrances for easy maneuvering and
accessibility. Storage requirements are such that the motors must be
maintained within specified temperature limits. Temperature control
protects the solid fuel gram from cracking which might cause dangercus
burning conditions. Existing structures do not meet necessary safety
requirements. About 100 rockets will be stored in each building,
including Algol or Scout motors, Honest John boosters, Nike boosters,
and lance motors. The weights of explosives in these motors range from
700 to 20,000 pounds; in size, they range up to 35 feet in length and
up t¢ 110 inches in diameter.

COST EST.IMATE:

Storage buildings (Two @ $200,000 each) v vuveenenanees  $UOC,0C
Site preparation......... Ceeeeraeieaaraeanses  $15,000
Building (150 by 80 by 24 feet high;
12,000 square feet @ $11.70 per square foot) 140,000
Roadways and 8prof...cesccccccocosossocsasanns 20, 000
Utiility connections....cccececeosccoosocnanans 25,000

Total estimated cost... §&O0,000

CONSTRUCTION SCHEDULE:

Total estimated completion time.eeeeeeciecvereacenesnnns T months
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Page
No.

CF6-2
CF6-3
CF6-7
CF6-10
CF6-13
CF6-16

CF6-17

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

CONSTRUCTION OF FACILITIES - 1962 PROGRAM

JET PROPULSION LABORATORY

Location plan

Physical sciences 1aboratory...ccesresccccesce
Addition to vehicle assembly building........
Modification of structural test laboratory...
Materials research 1laboratoryecccessccesccces
UtilitieS.seeressecccassnsrarsssscsencasonnss

Microwave antenns rangC.sseescsscscsssscsvsos

TOTAL..-.--..'....

$1, 285,000
€10,000
262,000
15,000
735,000

2

32,000

83,542,000
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JET PROPULSION LARORATORY
FISCAL YEAR 1962 ESTIMATES

PHYSICAL SCIENCES LABORATORY

DESCRIPTICN:

This project will provide a laboratory building with 24,000 square
feet of floor space, of which 19,000 square feet will be devoted to labo-
ratories and 5,000 square feet to offices. The laboratory space will be
located in the basement and first floor and will include the physical,
analytical, and synthetic chemistry laboratories, and the experimental
physics and spectroscopy laboratories. Offices will be located on the
second floor. The building will be air-conditioned and will be of a
permanent type construction. Sketches of the proposed building are
shown on the following two pages.

JUSTIFICATION:

The personnel and facilities of the physical sciences division are
presently scattered throughout some eleven buildings, some inside the
security fence and some outside. The laboratory space consists of
modified test pits or temporary wooden structures. The existing facili-
ties are dinadequate to conduct experimental research in the fields of
magnetohyd:rodynamics, plasma physics, reactor physics, radiation
chemistry, and superconductivity.

Because of the Jet Propulsion Laboratory's heavy commitment tc the
national weapons programs during the last ten years, the activities and
facilities of the more basic research programs have been seriously
restricted frequently taking a secondary role in priority and emphasis.
The recent organization of the physical sciences division is a major
step toward achieving a carefully planned, widely-based basic research
activity, end the present construction proposal is the first step toward
providing the essential, and long needed support in space and research
facilities. Since an essential requirement for a good research environ-
ment is ease of communication between the participants and the availa-
bility of common facilities and equipment, it is important to provide
a single compact arrangement for the scattered elements of the division.

COST ESTIMATE:

Building (108 by 75 feet; 3 floors;
24,000 square feet @ $27 7o per
square foot). euverennnnn e teee i eer et e $66%5,000

CF6-3



JET PROPULSION LABORATORY
FISCAL YEAR 1962 ESTIMATES

PHYSICAL SCIENCES LABORATORY
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JET PROPULSION LABORATORY
FISCAL YEAR 1962 ESTIMATES

PHYSICAL SCIENCES LABORATORY
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Ubilities. e neeenenrnrosnnncnns et $60,000

Utility connections.....evevuvevncecnses $5, 500
Electrical power connections and
substation....... Creeearesaas Ceeaeanaa 35,000
Grading and paving..ocrseeeevecosocnssons 5,500
Coonling tower and piping........cv... vou 10,000
Relocation of existing utilities........ 4,000
EQUADMENT e e vt veveernenransenronnensanasnsas feeereaae L0, 0Q0
Vacuum Laboratory equipment....... cenenn 90,000
Laboratory furniture.......c.eecvesn. ceee 80,000
Power supplies for leboratories......... 80,000
Spectroscopy Laboratory equipment....... 100,000
Cryostat Laboratory equipment..... teeeen 70,000
Physics Laboratory equipment............ 70,000
Design and engineering servicesS.....eceeovoes beeeeas 70,000
Total estimated cost.... $1;28§,ooo
CONSTRUCTION SCHEDULE:
Total estimated completion time........iveiiiveenens 19 months
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JET PROPULSION ILABORATORY
FISCAL YEAR 1962 ESTIMATES

ADDITION TO VEHICLE ASSEMBLY BUILDING

DESCRIPTION:

This project proposes the construction of an 18,000 square foot
addition to the present vehicle assembly building. As indicated in
the sketch on the following page, the project will include an 8,000
square fcot air-conditioned addition to the present main assembly
room to be bullt of steel frame construction with wood frame and
stucco curtain walls. The project will also provide a two story
wing of 10,000 square feet to house a large stock room, paint shop,
two mecharical laboratories, two electronic laboratories, and an
inspectiorn room. This wing will also be air-conditioned and will ™e
constructed of brick and steel frame.

JUSTIFICATICN:

The existing portion of the vehicle assembly facility is adequate
to accommodate the early Ranger spacecraft assemblies and checkouts,
along with simultaneous acceptance checks and tests of the proof test
models. As the lunar and planetary program progresses, however, the
addition of some 8,000 square feet of main bay assembly area is re-
quired to support larger and more complex spacecraft. This increased
support arsa will provide adequate space to conduct the assembly, check-
out, systems test (including certain envirommental tests) and dummy runs
on multiple spacecraft and proof test models. Additional working and
storage space for several test fixtures, handling dollies, and space-
craft transporters is also required.

Additional laboratory space must be made available for supporting
activities for the larger and more complex spacecraft in such areas
as spacecraft and systems test, cable fabrication and checkout, and
system test equipment assembly and checkout. Additional space 1s also
required for the increased efforts of the quality assurance group.

COST ESTIMATE:

Builéing (18,000 square feet @ $25 00

per square foot) e e RN $450, 200
Ubilities. e i ineneanannans e et 41,200
Utility connections P/ 00 0]
Electrical power connections and S
sutstation............... e Ceeaas 20,000
Grading and paving ......... eteeaas e 9,000
Cooling tower and piping.......eeeveeeenn 8,000
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JET PROPULSION LABORATORY

FISCAL YEAR 1962 ESTIMATES

ADDITION TO VEHICLE ASSEMBLY BUILDING
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EQUioment. e eeeessonersssonnas s eret et et a e .o 75,000

Machine to0lS..vvevvenvunnnnn cerieeeeeee.  $10,000
Spray booth...vovvununn. fer e ceean 10,000
Materials handling equipment............. 30,000
Instrumentation............... Creeereaan 25,000
Design and engineering ServiceS. . eeeieeeeeeneseennnns _kk, 000

Total estimated cost... §§101000

CONSTRUCTION SCHEDULE:

Total estimated completion time.............c..... . 19 months
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JET PROPULSION IABORATORY
FISCAL YEAR 1962 ESTIMATES

MODIFICATION OF STRUCTURAL TEST LABORATORY

DESCRIPTION:

This project proposes modifications to the present missile assembly
building to convert it into a structural testing facility to provide
adequate capability and equipment for the mechanical component devezlop-
ment and structural testing of spacecraft. The modifications will provide
a 900 square foot air-conditioned storage space for partially completed and
completed structural assemblies and components. A sketch of the proposed
work is shown on the following page. The assembly room floor of the
present building will be modified to contain utility tunnels and to
provide multipurpose tie-down capability.

JUSTIFICATION:

For many years, the present missile assembly building has been the
only facility of the Jet Propulsion laboratory in which mechanical advanced
development, structural testing, and assembly and checkout of missiles and
spacecraft have been accomplished. Upon completion of the new wvehicle
assembly facillity, the spacecraft final assembly and checkout activities
which are now accomplished in the missile assembly building will be trans-
ferred into the new facility. In addition to relieving the overcrowded
conditions which have necessitated working outside and working in scattered
locations, it will now be possible to modify and equip the existing missile
assembly building into a structural test laboratory tailored to advanced
camponent development and structural testing tasks.

COST ESTIMATE:

Building modifications. e eeerecerscsssncorcoerriannas. $9€, 500

Btilities.voen.. ceereeen Ceeseecanasenssetetnrraranens 28,500
Utility connections....eoceesseceececaceaess  $2,500
Electrical power connections and substation 10,000

Grading and paving.....ee... feereeas e 6,000

Cooling tower and piping....eoesesees sesenns 5,000

Relccation of existing utilities....... “oon 5,000
Structural test equipment and instrumentation....... - 125,000
Design and engineering serviceS.civesesecsscrsniasaess 12,000

Total estimated cost..... $262, 000
P
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JET PROPULSION LABORATORY
FISCAL YEAR 1962 ESTIMATES

MODIFICATION OF STRUCTURAL TEST LABORATORY
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CONSTRUCTION SCHEDULE:

Total estmted Completion time- N R R N R R ) 19 mDn‘th
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JET PROPULSION LABORATORY
FISCAL YEAR 1962 ESTIMATES

MATERTALS RESEARCH LABORATORY

DESCRIPTION:

This project will provide a 15,000 square foot laboratory building
to house the facilities required to carry out supporting research and
advanced cdevelopment work on materials for space vehicles. The labora-
tory will be designed to accommodate precisicn equipment of the type
needed to study the behavior of materials at extremely high temperatures,
such as those encountered in rockets. It will also house special eguip-
ment for the study of effects of outer space environment upon materials
and for development of special materials for use in solid state electronic
components of space vehicles. The building will contain some offices
for the technical personnel engaged in the above work and will be air
conditionec. A sketch of the proposed construction is shown on the follow-

ing page.

JUSTIFICATION:

The materials research laboratory will house the personnel and the
equipment required by the mission assigned to the Jet Propulsion lLabora-
tory. There has been no important increase in work space for the materi-
als research group for the last ten years despite a marked growth in the
work which it has been called on to do and a corresponding increase in
the number of people involved.

The performance of present day vehicles is limited by the lack of
knowledge of the properties of materials at very high temperatures.
Iaboratories are required to permit study of the mechanical, thermal,
and gas reaction properties of many different materials at 3500-600C°F
or higher. The approach to a solution of these problems will be from
the standpoint of metallurgy and ceramics and also fram that of solid
state physics. Development and testing of improved materials will te
carried out on many space vehicle components including rocket nozzles
and other prropulsion components, fuel tanks and solid fuel rocket cases,
and equipment to operate in the very high vacuum of outer space. FPart
of the work will be aimed at providing engineering data required to
desgign advanced types of space vehicles. A substantial part of the work
Planned for the new laboratory will < deal with the effects of high vacu-
um, radiation, and particles found in space upon materials which may be
used for speacecraft. Some of the present limitations in space vehicle
systems concern guidance and communications. It is planned in the new
laboratory to work toward the development of solid state electronic
devices which will permit considerable increases in sensitivity and
range, together with major decreases in weight and size of space vehicle
electronic devices and instruments for interplanetary space exploration.
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COST ESTIMATE:

Building (15,000 square feet @ $26.75
PEr 3QUATE TOOT )eseeeseseseesstssscsesscscsnssonns $401., 500

UbilitieSeseeeasecescersessosvsecsorscessssosssaconsses 32,500
Utility connectionS.eceesssssscssccscsesses $h,000
Electrical power connections and substation 17,000
Grading and paving.ccoccccoecscscscases eeee 5,500
Cooling tower and pPiping.eccecesesesscccssss 6,000

Instirumentation and control equipment.ceccesceccaaes 4¢, 000
Des:ign and engineering ServiCeS.eeceseccesessceccsasns 41,000
Total estimated cost... $515, 000

e S———

CONSTRUCT.LON SCHEDULE:

Total estimated completion timeeeieececceceseesrcens 19 mcnths
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JET PROPULSION LABORATORY
FISCAL YEAR 1962 ESTIMATES

UTILITIES

DESCRIPTION:
This project provides for site preparation and for such utilities as

roads, sewer lines, air lines, water lines, and power lines required for
the new facilities being proposed in the fiscal year 1962 budget.

JUSTIFICATION:

Extensions to the laboratory utility systems are required to service
those facilities being sited in areas not presently serviced.

COST ESTIMATE:

Site preparation, building demolition, and relocation

of utilities..ovvennnveas. Peeesees Ceeceaene cetseaons $235,000
Paving aad roads.,...... crecsessess et sesesscasasaacne 50,000
Alr JineS.cesevierenconnns crecostnas veesseas Cerecensa 10,000
Water lines...cceeeeeanens ceensesenen Cerecrecasenenas - 20,000
Power distribution..c.ceceeeiiinriricnsesnsosnceannnsy . 10¢, 000
Sewer lineS.....evecee... st aessasesastnae veenesees .o 10,000
Storm drains....... Cheeees Geeseeossasseraesetasesssua £,000
Substation.ceeeeiiieiienes Geessevettaennencesnsasanan 10,000
Water cank....... cereesees Cesevensnasas ceressacennen 10G, 000
Design and engineering services...ceieeeerccecnnnanns _12,000
Total estimated cost... $735,000

CONSTRUCTION SCHEDULE:

Total estimated completion time........ seeeseascasena 19 mcnths
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JET PROPULSION IABORATORY
FISCAL YEAR 1962 ESTIMATES

MICROWAVE ANTENNA RANGE

DESCRIPTION:

It ig proposed to construct a microwave darkroom or anechoic chamber
that would sllow "free space"” measurements from 1000 mc to 50,000 mc.
The chamber will be approximately 30 feet wide by 20 feet high by
80 feet long and will be lined with a radio frequency absorbing material.
The chamber will allow very &accurate measurements to be made on model
antennas &nd full size flight spacecraft. An erectable dielectric rota-
tor will be used to make measurements on full size Ranger/Centaur/Saturn
type spacecraft mockups. The rotator will have two axis rotation, azimuth
and elevation, and will be capable of handling & spacecraft of approxi-
mately 2000 pounds. An elevator mechanism will be used to raise and lower
the entire dielectric antenna rotator, both to service the rotator and to
protect the test antenna from storm damage. The protecting shelter will
consist ¢f a room with a sliding front door and sliding roof. A siketch
of the proposed installation is shown on the following page.

JUSTIFICATION:

A micrcwave darkroom is urgently needed to do antenna pattern calibra-
tion of flight spacecraft in a controlled radio frequency environment,
and with very low risk of handling damage to the spacecraft. The =rect-
able tower will provide high accuracy pattern range facilities for the
Ranger/Certaur/Saturn spacecraft antenna development programs.

COST ESTIMATE:

T OWET e 4 e e vaesessansscassssnsssssssssssasessnsansssns $60,000
Anechoic chamber 1lining.ccccecesccssocesososccsscnsna 100,000
Hydraulic equipment..ceeeeserocsosecccssssccccncnns .o 55,000
Design and engineering serviceSeccceccccssscenssccses _EQLQQQ

Total estimated cost... $235?OOO

CONSTRUCTION SCHEDULE :

Total estimated completion time.ceececececccceosceans 19 months
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JET PROPULSION LABORATORY
FISCAL YEAR 1962 ESTIMATES

MICROWAVE ANTENNA RANGE
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NATTONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

CONSTRUCTION OF FACILITIES - 1962 PROGRAM

MARSHALL SPACE FLIGHT CENTER

location plan

Extension to engineering buildingesecescesses
Extension of primery utilitiesScesscessscecess
Expension of blockhOUBECeessssesssssssssssscsns
Liquid hydrogen facility.eeceseesscrorccnnnses
High-vacuum test faclilityeseececcececescsassss
Technical services facilityeeeeocccessscecoce
Ioad test anneX.eeoecescsscccccocroscoccsosns
Iox storage for power plant test stand.eece..
Acceleretion of the Saturn static test

facilityOQ.l.uo..OO'.‘..O.IQO...IO'.o.clcom

TOI‘MI..I....""."

$510,000
420,000
2,500,000
1,700,000
701,000
757,000
1,703,000

600,000
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MARSHALL SPACE FLIGHT CENTER

FISCAL YEAR 1962 ESTIMATES
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MARSHALIL, SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

EXTENSION TO ENGINEERING BUILDING

DESCRIPTION:

This project provides for the design and construction of an exten-
sion to the existing engineering building. A sketch of the proposed ex-
tension is shown on the following page. The structure will match the
existing building which is a concrete slab on grade, masonry walls and a
flat deck, concrete roof of pre-cast, pre-stressed members. The interior
floor finish will be asphalt tile, painted masonry walls, with thz ex-
posed painted roof deck as a ceiling. The building will be air-con-
ditioned and will have fluorescent lighting. The scope of the work will
include z relocation of Dodd Road, incidental site work, and connsctions
to existing utilities. The relocation of Dodd Road is required bzcause
locetion to the North or West would require excavation into a hill.
Location to the East would place the building in a position in which it
would nct be protected by existing artificial blast barriers; consider-
able excevation and the erection of artificial barriers would be re-
quired.

JUSTIFICATION:

The Saturn test program will be greatly expanded by the time this
building can be constructed. The mission requirements for enginesring
planning and programming have increased to the point that available of-
fice space has become badly overcrowded. In a number of instances,
unit, section, and branch supervisors must share a 15- by 20-foot office
with as many as eight engineers, technicians, and clerks. Such con-
gested wcrk areas are not conducive to the creative thinking required of
the individuals involved. Some division personnel are now working in
inadequate facilities in the test area. The technical personnel in
charge of such facilities as the Saturn dynamic test facility and the
Saturn static test stand, should operate as an integrated organization
with a maximum of efficiency in communication. The additional require-
ments placed on this organization by the expanded effort and by the
creation of new test facilities will increase the requirement for this
facility to a critical degree.

The site chosen is the only one combining the features of a
compactly integrated arrangement of offices with the safety requirement
of remaining within a blast-protected zone. Any other location would in-
volve extensive and costly earth moving preparations, either for £ill,
cut, or erection of new blast-protection barricades due to the existing
terrain and neighboring test stands.
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COST ESTIMATE:

Site work and utility connections.............. Ceeeeee $48,000

Building (22,730 square feet at $18.00 per
square foot) ........... e tieeeeenas Ceeteeeeeaaa, ceeeann 408,000
Design and engineering services Crecereenas Ceteereceaas 54,000
Total estimated cost..... $510,000

CONSTRUCTION SCHEDULE:

Total estimated completion time......e00ee..e sseasenss 15 months
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

EXTENSION TO PRIMARY UTILITIES

DESCRIPTION:

This project provides for extensions to primary utilities and roads
systems necessitated by the construction of new facilities. The scope
of work includes:

1. A new 1,200 pair telephone cable from the telephone exchange on
Redstone Arsenal to the Marshall Center, and the installation of
a 600 pair cable north along Rideout Road. A new cross-connect
cable will be cut in releasing enough cable pairs to service
new construction in the fabrication and assembly engineering
division area.

2. Construction of new secondary roads.

3. TInstallation of additional secondary feeder cables to provide
adequate capacity to new construction areas and an increase in
the capacity of unit substations as required to provide for in-
creased loads.

4. 1Installation of an additional filter at the potable water filtra-
tion plant and the installation of additional potable and

industrial water pipe to areas of new construction.

5. The installation of new and the replacement of existing sewer
pipe with larger sizes to areas of new construction.

6. The installation of steam lines of increased capacity.

JUSTIFICATION:

The requested extensions to the existing utilities systems are requirsd
to adequately support new facilities approved in the fiscal year 1961 budget
and requested in the fiscal year 1962 budget. Emergency requirements for
the expansion of the primary electrical substation have been met by the use
of fiscal year 1961 funds.

The mumber of telephone cables to the Marshall Center was inadequate
prior to the transfer of the facility from the Army. Installaticn of the
additional 1,200 pair cables will take care of present delays in placing
calls and will provide for the increased demands that will result from the
construciion of new facilities.

CF7-6



The existing road net requires extensions and repairs to alleviate
congested traffic conditions and to carry heavier traffic loads.

Present transformer capacities and lines are not adequate to meet the
the loads to be connected. A 500 kva transformer and 600 feet of feeder
line will te added to the nitrogen booster battery, a 500 kva transformer
will be added to the static test tower, and a 225 kva transformer will
be added to test cell C.

During past summer periods, the water treatment plant has had to
meet a peak demand rate of 4.8 million gallons a day for an eight hour
period. During the peak demand, the desirable filtration rate is ex-
ceeded. The addition of another filter will alleviate this deficiency.

Sewer lines will be extended northward along Rideout Road. Modi-
fications to the steam distribution system will be made to avoid exces-
sive pressure drop and additional lines will be installed to permit
connecticns to new structures.

COST ESTIMATE:

Communications SYStemMeecseeesssecescassaessesscscanes $100,000
Electrical distributionececcececersecccecscccnsesscesse 95,000
Road construction.cececececsccecosssoccccscscssensone 25,000
SEWErSeveeestecseensesonnns ceeerccccrevcccnnresncannn 50,000
Water systeMecceeeeerececoscsercoossesvenrssaoscsvonses 100,000
Steam 1ineS.ceeeecscecescescesessssscsscssessssansnans 50,000

Total estimated cost... $420, 000

—: ett——
e ——————

CONSTRUCTICN SCHEDULE:

Total estimated COInple‘tion time.cecssecscrescnccccnens 12 months
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

EXPANSION OF BLOCKHOUSE

DESCRIPTION:

This project provides for the construction and instrumentation of
an addiition to the existing blockhouse in the space vehicle test area.
The structure will include a partial basement housing the heating, air
conditioning, and electrical switchgear, rooms for vibration transducer
calibration, instrumentation checkout and modification, record prepara-
tion and review, and parts storage. The first floor will house digital
date acquisition and processing equipment, oscillographs and oscillograph
processing equipment, vibration anslysis, instrumentation prograrming,
and a visitor's viewing room. Approximately 350 instrumentation channels
will be installed. The second floor will provide facilities for the con-
trol functions of the test stand operation, with the supporting functions
of control equipment checkout and modification, camera and television
maintenance, and service, preparation, evaluation, and operating supplies.
Electrical and electronic connections to the various test positions will
be through existing tunnel and cable duct banks.

The structure will be constructed of reinforced concretie to match
the existing building and to meet safety requirements for blast protec~
tion. Floors will be asphalt tile. The ceiling will be exposed
structiral slab for the basement and acoustical panels in the other
floors. The addition will be air-conditioned and will have fluorescent
lighting. A sketch of the proposed work is presented on the following

rage.

JUSTIFICATION:

Upon conversion of the East side of the Jupiter static test *“ower
to Saturn first-stage testing, it was found that all available instru-
mentation was required to meet minimum test programs for this pecsition.
The situation has seriously affected operation of other positions served
by the blockhouse: the West side of the static test tower, the power
plant ©est stand, and the cold calibration test stand. While certain
types of instrumentation may be readily shifted from one positicn to
another, certain fixed channels of information, by resson of their pe-
culiar application to a particular test position, cannot be changed with-
out incurring serious delays. Major interference results with the other
test positions which are also used in the Saturn program. The situvation
will worsen when the dynamic test position is activated early in 1961.
The blockhouse itself is very overcrowded as a growth of approx:imately
800 percent in instrumentation alone has been experienced since the
building was originally built. Storage, repair and maintenance functions
have been displaced to provide every possible square foot of space for

CF7-8
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

EXPANSION OF BLOCKHOUSE
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instrumentation.

The proposed expansion is urgently required to permit

the effective operation of this key facility.

COST ESTIMVATE:

Site work and utilities......ene... et rereaeensseenneoas $39,000
Building construction (16,400 square feet at $3O 50
PEr SQUATE FOOL)eereeeoeeeencaeaennns Ceteiesreasanas e 500,000
Control systeme.eeeeeeeeaan. reseceas crcecrerseneesaannns 72,000
Extension of visual and oral warnlng and
communication systems...ececos. ceesieeanas $20,000
Ccritrol equipment, consoles, and racks..... 35,000
Werk benches, and laboratory equipment..... 12,000
Cables, ducts, and trays..ceeeevecececcesss 5,000
Instrumentation SyStem..eeeiveeeveeeeeneooss feesesesean 1,628,000
Oscillograph groupS....ese.. ceeerens enee JOO 000
Digital data acquisition units ......... vens 850,000
Vibration analysis equipment...coceseeceees th,OOO
Conditioning and test equipment............ 120,000
Work benches and cabinets......... Cereseaas 4,000
Cables, trays, columns, and panelsS......... 69,000
Installation.c.eeeisesseneccoeans chereseann 40,000
Desizn and engineering services.....ceeee. ereene ceeere. 261,000
Total estimated cost...... 2,200,000
CONSTRUCTION SCHEDULE:
Total estimated completion time..... cevecenan reeeonancan 15 months
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

LIQUID HYDROGEN FACILITY

DESCRIPTION:

This project provides for the construction of a facility in waich

small liquic. hydrogen fueled power plants may be static tested and
where other features of liquid hydrogen propulsion systems may also be
tested. As indicated in the sketch on the following page, the facility
will consist of an H-shaped concrete structure, the outside of one end
of which will be used for engine testling. A covered engine mounting
position, a concrete pad for supporting a water-cooled diffuser, and a
steam ejector will be provided. A concrete pad for mounting special
test harcware will be constructed at the opposite end of the H
structure. Liquid hydrogen and liquid oxygen tanks will be provided.
Other fac:lities will include a small instrumentation termination
room; & stheam accumulator; a 600 square foot prefabricated type sup-
port building housing control and special power equipment; a boiler;
a workshop for the mechanical crews; and a small contrcl building con-
nected to the position with a cable duct. A modification is required
in the exIsting components test laboratory to house additional instru-
mentation recorders.

JUSTIFICATION:

The Marshall Space Flight Center has been assigned the missicn,
as part o the Saturn space vehicle program, for the technical super-
vision of contractor efforts involving liguid hydrogen fueled prorul-
sion systems. The responsibility for successfully performing this
mission requires the availability of an in-house capability for clieck-
ing the work of the contractors in order independently to evaluate the
performance of their engines. Such a facility is also required as a
back-up position in case of a catastrophe that renders the contractors'
back-yard facilities inoperable, and to provide capability for ince-
pendently exploring means of correcting weak spots in the engine. Since
the work will largely involve components, it is proposed to construct
the facility adjacent to the existing components test laboratory.

COST ESTIMATE:

Site WOrK.e:'orvueeeennnnnns e e N $30,000
Exterior utilities...... Cerreaa ceveenna s .. 100,000
Construction of stand..... e et aenae v 100,000
Fuel tanks, LOX tanks, and piping......... Cerea e 200, 000
Steam system...... Ceenaens Ceeneae et 80,000
Trailer shed (1 eoo square feet @ $6.24 per

sqaare foot).. e Ceeean Cereeaeeea e ‘e 7,500
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Equipment for stBNA......oviveririrerrennnennnnnnnnn, $32, 500
Control building (LOO square feet @ $32. 50 per

SQUATE FOOL ) et v erueornnnnrnenenenenensannens Ceeeean 13,000
DUCE DAIK. v vt vttt et ttasseennnuannnoesseeeennnnnnnns 17,000
Modification of components test laboratory........... 100,000
Control System..cvreteriuniinroesoennnassnansonansa 70,000
Instrumentation.....ovriiiiiiii i iiiiineiinenenannn, 9k, 000
Digital data system.......ocveenuen et Creeeea 588,000
Design and engineering services........... e ereeneae. 218,000

Total estimated cost... $1,700,000

CONSTRUCTION SCHEDULE:

Total estimated completion time.............. ereaean 17 months
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

HIGH-VACUUM TEST FACILITY

DESCRIPTION:

The construetion proposed under this projeet will provide a research
facility to study base heating problems, spatial attitude econtrol nozzles,
and upper stage vernier problems, and a facility to test materials and
components under simulated high altitude and space enviromments. The
facility will provide a capability of producing pressure altitudes of
from 1072 to 10-9 millimeter of mercury (mm Hg) which is equivalent to
80 to 300 miles of altitude. The project (see sketch on following page)
will include:

1. Tre main vacuum chember which will have & volume of about 4,000
ctbic feet. Low pressures will be obtained thrcugh the use of
conbined mechanical and cryopumping. Down to a pressure of
1l mm Hg (O mm Hg = absolute vacuum), the mechanical pump is
supericr and will be used for rough pumping. The cryopump
using helium as a working gas, will provide additional pumg-
irg down to the low pressure of 1 x 109 mm Hg. Since the
cryopump pumps by freezing out the gas molecules on a 20° K
(20° C above absolute zero or -253° C) cold suiéace, an ex-
tension of the vacuum to a pressure of 1 x 10™" or 1 x 10-12
mm Hg (40O to 500 miles altitude) appears feasible if the
vecuum chamber is purged of certain noncondensables prior to
puping. Nitrogen or carbon dioxide can be used as a purging

ga.s.

2. A 4,650 square foot air-conditioned building to house engineer-
ing and technical personnel. In addition to the main vacuum
chamber, several smaller chambers will be incorporated in which
small component tests can be performed simulteneously. Prc-
visions will also be incorporated for simulating the solar
rediation spectrum at corresponding altitudes. Building ccn-
struction will be structurel concrete frame with masonry walls
and partitions.

JUSTIFICATION:

In connection with the launch missions assigned to the Marshall
Center, many problems must be investigated under simulated high altitude and
space enviromments. Some examples of application are listed, all of which
are vital to the completion of the Marshall missions:
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Base heating caused by rocket exhaust jets: A severe base heating
problem ocecurs in flight due to the action of the rocket exhaust
jet. At a sufficiently high altitude, the mushrooming effect of
the exhaust jet results in some of the high-temperature gases be-
ing directed back towards the base of the vehicle. This causes
burnirg of structural members and the malfunction of components
in the engine compartment due to abnormally high temperatures.
The protlem is very complex and is aggravated when interference
exists between adjoining jets of a clustered array of rocket
engines. The effects can only be studied by subjecting scale
models to an almost identical flight environment. Such an in-
vestigation depends on establishing multiple jet patterns under
vacuum conditions of sufficient duration to permit the measure-
ment of base flow and base heating information.

Spatiel attitude control nozzles and upper stage vernier: Inject-
ing payloads into orbital or spatial trajectories places very
severe requirements on guidance and control systems. TFor exanple,
the proper orientation and alignment of stages and payloads during
coast periods will be accomplished by the use of small attitude
control nozzles and upper stage verniers. The nozzles require
very careful design in order that the thrust levels can be ac-
curately predicted. Since they must operate in the near-vacum
envirnoment of space, it is therefore necessary that proper low
pressure simulation be provided and maintained for a sufficient
period of time to allow careful measurements of thrust and jet
flow natterns.

Materials and component testing: For the study of materials and
compoaents, the solar radiation spectrum must be simulated in ad-
dition to pressure simulation. There are sufficient data cur-
rently available to determine this radiation spectrum up to the
limits of pressure simulation. Tests must be conducted under this
simulatsd enviromment since the effect of solar radiation on
materials is not adequately understood at present.

All of the tests mentioned above are of current and future interest
for missions assigned to the Marshall Center. The tests must be conducted
in a facility which has a high pumping rate at low pressures in order to
maintain constant testing conditions. Investigation has shown that the
cryopumping technique can meet this requirement. Commercial sun lamps
will provide solar radiation simulation.
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COST ESTINATE:

Building (4,650 square feet at $20.20 per square foot). $94, 000
Heliunl c:ryopmp ® 8 ® 0 0 0 0 % 00 0 8 00 O Y OO N PP TSP e 9tV SV E Q9800 26'7 ’ OOO
Mecha‘rli C:al- roll\ghing pmp ® O B 0 0 08 0S8 OO OO YOS PE O OEN OO O NN 25 ’ OOO

Vacutnl ChamMberS..eceecssccesocsscrsscressessccsscscscsss 120,000
Auxiliary equipment.sceceeecoessscscosceanssossscscsene 45,000
Instrumentation..ceeeecesccecracecessccssoscscceosnanns 100,000
Design and engineering ServiCeS.ceccesscccssscscesccess _ 53,000

Total estimated cost..... g;glaooo

CONSTRUCTION SCHEDULE:

Total. estimated completion time..ceeeervorceoceceoceces 12 months
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

TECHNICAL SERVICES FACILITY

DESCRIPTION :

This project provides for the construction of a facility that will
house the shops required for the maintenance of the Marshall Spaca
Flight Center. A sketch of the facility is shown on the following page.
The scope of work includes:

1. A maintenance building with sheet metal, millwright, welding,
and machine shops, and shop space for carpentry, plumbing, air
conditioner repair, electrical and instrument repair, and for
roads and grounds maintenance. A iew offices and a locker
and clean up room for workmen will also be provided. The office
section will be constructed of concrete frame and masonry exte~
rior walls and will be air-conditioned. The shop section will
be constructed of structural steel columns with corrugated
cement asbestos siding and steel bar joists supporting a
built-up roof.

2. A paint shop and storage building with a circulating water
system for removing paint fumes from the spray paint booth
area. Space will be provided for the storage of paint and
painter's equipment. The building will be constructed with a
concrete frame and masonry walls.

3. A pre-fabricated metal building for the storage of construc-
tion materials, and sheet metal, plumbing, and electrical
supplies.

4. An open equipment shed for the inspection and servicing of
construction equipment such as motor cranes, graders, and
bulldozers. The shed will be constructed of concrete frame
with steel bar joists supporting & built-up roof.

5. ©Site improvements inciuding a parking area, a fenced open
storage material yard, and utilities.

JUSTIFICATION:

With the transfer of the Marshall Center to the NASA, maintenance
services previously provided by the Post Engineer of Redstone Arsensal
became the responsibility of Marshall Center. A maintenance branch has
been established and charged with responsibility for the following
plant maintenance services:

1. Maintenance of buildings, structures, and equipment.
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2. Mecdifications to buildings and structures.

3. Maintenance of grounds and maintenance and repair of secondary
roads and miscellaneous surfaced areas.

4, Custodial services and refuse handling.
5. Insect and rodent control.

The naintenance branch has a complement of 250 employees. Tha2 pro-
posed facility will provide the permanent shops, administrative ar=as,
and storage facilities for the branch.

With the exception of two small buildings of less than 4,000 square
feet in ares, none of the plant maintenance facilities were transferred
to the NASA by the Army. At present, most of maintenance operations are
still carried on within Army shops which must be vacated as soon as
possible by the terms of the Army-NASA transfer agreement. As a tempo-
rary solution, the service functions will be relocated within various
NASA buildings as the availability of space permits. The proposed facil-
ity will permit the consolidation of the widely scattered operations
into an adequate and efficient central operation capable of meeting
the service requirements of the Center.

COST ESTIMATE:

Site preparation and utility connections........ cienes $120, 000
Maintenance building (26,#00 square feet

@ $15.25 per square fOOt)eee.... Ceresesssseteseseenns 43,000
Paint shop and storage building (4,000 square feet

@ $L6.50 per SQUATE FOOL ).t rurrreirrsierieenncunans 66,000
Storage building (5,000 square feet @ $8 00

PEr SQUATE FOOL )t vt vt uin i v un v ananrennrnsnsnsnonees Lo, coo
Equipment shed (7,000 square feet @ $6.00 per

5QUATe TOOt)eeerannroeneenanes k2,000
Design and engineering SErvVicCeSseesesses teteeecenaaenn _86,000

Total estimated cost... $757,000

CONSTRUCTICN SCHEDULE:

Total estimated completion time............. e enssnns 15 nonths
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

LOAD TEST ANNEX

DESCRIPTION:

Tt is proposed to construct a 17,600 square foot addition to the struc-
tural test laboratory for load testing of the full size Saturn first
stage (S-1) structure.

The proposed annex will provide the means for testing the present
Saturn S-1 structure, and will also accommodate expected modifications
and advancements.

The building for the load test amnex will consist of a high bay ex-
tension of 13,530 square feet to the present facility, which will he 110
feet long, 123 feet wide, and 140 feet high. A low bay of 4,070 square
feet will parallel the length of the high bay and will be 110 feet long,
37 feet wide, and 20 feet high. The total size of the extension will be
17,600 square feet. Construction of the high bay will be structural
steel frame with corrugated cement asbestos siding. Reinforced concrete
floors with instrumentation tunnels will be provided to accept tesh loads
up to 10,C0C,000 pounds. The low bay area will be constructed of masonry,
and will rot require special foundations. A sketch of the proposed buiid-
ing is shcwn on the following page.

The proposed facility will not include office or administrative space
since adecuate facilities are available in the adjoining building.
Special power, wiring and instrumentation controls will be provided for
running tests on the main test floor and for monitoring in the low bay area.
Heating for both areas and air conditioning only in the low bay instrumenta-
tion area will be provided.

The primary piece of equipment for the amnex will consist of a free
standing 10,000,000-pound capacity static test tower of structural steel,
80 feet wide by 80 feet deep by 110 feet high. The second major piece
of equipment, will be a 100-ton overhead crane to handle a full length
booster and place it in the static tower. The crane will have a 120~
foot height under the hook.

Although the majority of miscellaneous test and measuring equipment

will be made available from existing stocks, some additional items such as
hydraulic cylinders and recording instrumentation will be requirec.

JUSTIFICATION:

To adequately load launch vehicles undergoing engineering flight tests,
it i3 necessary to apply complete launch, hold-down, rebound, flight, and
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engine cutoff loads to full scale structures. The test facility must be
capable of' loading the vehicle well beyond the levels expected in flight
in order to determine safety factors. A loads test program which is
limited to less than this introduces areas of doubt since empirical data
are not available for vehicles of the Saturn and larger classes.

The existing facility at the Marshall Center for the testing and
verification of vehicle structures was primarily designed for the
Jupiter system. With the advent of the Saturn vehicle program, the
magnitude of structural loads increased tenfold and physical size in-
creased maany times. The existing facility can accommodate test specimens
of only 40 feet in length, and can handle loads of only 3,000,000 pounds.
Because of height limits, only short sections can be tested. Also, the
3,000,000 pound load limit will not permit adequate testing of the Saturn
vehicle at all flight conditions. No static test facility capable of
imposing the required stresses on the Saturn vehicle exist elsewhere in
Government or in industry.

The limitations of the existing load test facilities have resulted
in only limited test information being available to the Saturn designers.
As a result of the test data being obtained from short sections instead
of full scale test specimens, the designers are inclined to use higher
safety factors. This results in a decrease in mission capability as the
vehicles become overdesigned and consequently heavier than required.

The fact that some Saturn flights will have been completed prior to
the time the proposed load test annex can be ready for use does not detract
from the need for the facility. Barly flights of the Saturn will 0t
subject the airframe to the higher loads and bending moments which will be
experienced on later flights. The proposed load test annex is regquaired
to subject the full scale Saturn to the higher loads and bending moments
in order to verify the structural integrity of the vehicle and enable
either over- or under-design to be corrected before the vehicle is flown
under these more demanding conditions.

COST ESTIMATE:

Building cost (17,600 square feet at $42.20 per
SQUETE TOOL ) e eeernoeosoeaasneancosnnesoesanoasosnsssns $743,000

Paving, grading and drainage..ceeceecerccescocccconccss 30,000
Power, wiring and instrumentation controlS..c.eseeseess 400,000
LoBC LOWET et veesnnerossossoasascossosssassssnesssanoosss 300,000
O BTl e v v eseecsonosaoroaeoossnsssossssvsosssvocsasassoses 120,000
Hydraulic cylinders and recording instrumentation...... 50,000
Design and engineering SErviceS...eeeeeseccccssessesess 60,000

Total estimated cost..... &l,jOi,OOO

CONSTRUCT.LON SCHEDULE:

Total estimated completion time.....coeeevecencococenas 14 months
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

LOX STORAGE FOR POWER PLANT TEST STAND

DESCRIPTION:

It is proposed to install two, 28,000-gallon, vacuum-insulated
liquid oxygen storage tanks, between the power plant test stand and
the blockhouse. The tanks will be mounted in a concrete pit, completes
with associated piping and pumping equipment to provide the necessary
supply of oxidizer to the test stand. The project will include a
hardstand and railroad spur track to facilitate recharging the storage
tanks. A sketch of the proposed installation is shown on the follow-

ing page.

JUSTIFICATION:

The power plant test stand plays a vital role in the Saturn first
stage research and development program. It is the position at which
all eight H-1 engines are checked, fired, and calibrated prior to
clustering. (The H-1 engine produces 188,000 pounds of thrust at sea
level. ) Iigquid oxygen requirements are presently being met by the
utilization of two small portable tanks, belonging to the U. S. Army,
suprlemented by trailers as needed to meet required test frequencies.
This present operation is costly and inefficient because the rolling
stock must also service other test positions, thus incurring scheduling
and timing difficulties. Recall of the portable tanks by the U. 3.
Army will create an even greater logistical problem of relying solely
on the use of trailers for the liquid oxygen supply.

The proposed permanent storage facility will reduce operating costs
and safety hazards in that the use of hoses and special couplings will
be elimirated; the required number of service personnel will be reduced;
ligquid cxygen losses will be reduced; recovery of unused quantities of
ligquid cxygen will be made possible; and the pit location will provide
a means of containing an accidental spillage. A deluge system will
dissipate this spillage. This is an important safety feature not
presently available.

COST ESTIMATE:

Utilities and site work....... ceereseesennn creseeoas $43,000
Two Lox tanks installed....... seevetcasstacessossens 223,000
Corcrete pit and piping SySteMeceeesecsvaccsacssacsns 267,000
Design and engineering serviceS....eese cevererenaaas 63,000
Total estimated cost... $600, 000

L ———
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CONSTRUCT.ION SCHEDULE:

Total estimated completion time...cececevecceccecnes

17 mornths
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1962 ESTIMATES

ACCELERATTION OF THE SATURN STATIC TEST FACILITY

DESCRIPTION:

This project will provide additional funds to allow activation of the
Saturn Static Test Facility in 24 months, from finalization of criteria, so
as to achieve an operational date of December 1962. As originally approved
in the fiscal year 1961 budget in the amount of $10,800,000, construction
time for this facility was estimated at 30 months. An additional six months
was estimsted for installation of locally manufactured tailor-made items
to suit the individual configurations of the vehiele to be tested. These
items are the flame deflector, missile adaption herdware, and the fire
fighting systems. This schedule represented a total elapsed time to
activation of 36 months. The compression of this schedule into a 24-month
period will be accomplished as follows:

By accelerating engineering design: This will be ac-
comp.lished by premium payment to the architect engineering firm
for expediting design effort and labor force augmentation.

By expediting the facility construction and the instaelle-
tion of instrumentation and controls: This will be accomplished
by <ihae use of extra shifts and overtime premium pay; a premium
for mooilization of the maximum of extra usable equipment; the
use of specialized handling equipment, such as conveyors and
assembly lines; providing extra heating and weather protection
required for multi-shift operation; and by providing for access
roads, special loading, unloading, and storage areas to expedite
transportation of materials to place of use.

By expediting the delivery of materials and equipment in-
volving: The special ordering, handling, and shipping of
materials and equipment; the buying of amall lot quantities, due
to large lot unavailability, of items, such as, steel shapes,
special electrical equipment, high-pressure pipe, valves, fittings,
and anchoring devices for pipes and conduits; and the evaluation and
precurement of suitable but different materials and equipment than
that, specified by contract due to earlier availability.

By contracting for labor and materials for specially
tailored components and equipment originally planned for in-
house fabrication using materials stock to be procured in the
fiscal year 1063: Departure from the original plan in this
case 1s now necessary by reason of the fact that the workloszd
at ‘the Marshall Center prohibits the use of in-house labor for
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this work at the present time and in the projected future.
Cont:racting for this work will permit installation of this
equipment to begin four months earlier than originally
plamed.

JUSTIFICATION:

At the present time only a single facility exists that is capable
of testing +he first stage of the Saturn launch vehicle. Present fund-
ing will provide for a second such test stand that will be operational
in December 1963. Operating with only the existing Saturn test stand
currently results in frequent delays in vehic¢cle development. To sup-
port the continued development of the Saturn first stage, the present
test stand is required continuously for R&D tests. However, each
time a flight vehicle is tested, the R&D testing is interrupted fcr a
period of approximately 12 weeks. This delay is incurred by the time
required Lo remove the R&D vehicle; to erect, checkout and test the
flight vehicle; and to return the R&D vehicle to the stand and prepare
it for continued testing.

Although this technique of operation is costly and time consuming
and introduces periodic delays in the development program, a facteor of
far greater concern is the possibility of a major accident on the test
stand. Should such an accident occur, the Saturn program would ccme
to a complete halt for a period of several months to a year while the
stand was being rebuilt. It is imperative that every step be taken to
avoid the possibility of such a prolonged and catastrophic delay in
the development of Saturn, a program that is of major national importance.

All possible effort must therefore be made to accelerate at the
fastest possible rate the construction of the second Saturn static test
facility at the Marshall Center. It is therefore urgent that these ad-
ditional construction funds be made available to bring into operation
at the eerliest possible date the second test stand so that the un-
interrupted progress of the Saturn vehicle development program can be
insured.

COST ESTIMATE:

Accelerating engineering desigheeccseccessescecccnccse $100,000

Expediting facility construction and the installation

of instrumentation and controlS..cecevsecscsoccsacsns 800,000
Construction...... cerecsiiesstcassesess  $350,000
Instrumentation and controlS.seecesssss 450,000

Expediting the delivery of materials and equipment... 1,000,000
Construction materials...cceesescocecss 450,000
Instrumentation and control eguipment

antl materialS.cereceecrcrcscccosccscns 550,000
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Contracting for components originally planned for ‘
lOC&l manufacturentOOo.oo.onn..ovonn-l...oooQOQnQoooooq $2,‘LO0,000

Eg;edited Contract Effort
Iabor Materials
Estimate Estimate Total

Flame deflector. $725,000 $380,000 $1,105,000
-Missile adeption

hardware....e.. k25,000 320,000 745,000
Fire fighting
equipment..cceee 150,000 100,000 250,000 _

Total estimated cOStesvecesraess §h!000!000

The cost breakdown lncludes estimates for increased contractor costs
for supervision and contract mansgement.

CONSTRUCTION SCHEDULE:

Total estimated completion time (accelerated)..ececeese 2l months
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NATTIONAL AERONAUTICS AND SPACE ADMINISTRATION
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CONSTRUCTION OF FACILITIES - 1962 PROGRAM

ATLANTIC MISSILE RANGE

Iocation plan

Completion of Saturn launch complex No. 37...
Central shop and maintenance facilitye.eeeeees
Spacecraft facilityeeeverocsssccccrcocosonnee
Extension of assembly buildingeesceccseccecccs

Iiquid hydrogen system for Saturn launch
cmplex No. 3h..........Q...'O.............

Modifications to Saturn launch complex No. 3k
E;atumbaz'ge No. 2.....‘..'............'...II"
Modifications to launch complex No. 36euceess

Modifications to Saturn lsunch complex No. 37

ToTAL.....'.O.

$10,951,000
743,000
844,000

1,035,000

2,800,000
2,800,000
600, 000

18,800,000

11,000,000

$49, 583,000
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ATTANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

COMPLETION OF SATURN LAUNCH COMPLEX NO. 37

DESCRIPTION:

Funds are requested in this project to complete the construction of
Saturn launch complex No. 37 for which initial funding was provided in
the fiscal year 1961 budget. Sketches of the complex and some of its
major components are shown on the following seven pages.

JUSTIFICATION:

The initial funding for construction of Saturn launch camplex No. 37
in the 1¢61 budget provides for construction of the complete basi: struc-
ture and fcr the procurement and installation of certain long lead time
items necessary for use of the complex in launching the S-1 version of
the Saturn vehicle. Funds are requested in this project to complzte the
procurement and installation of items for the S-1 version, and to permit
the additicnal construction and equipment necessary for the use of the coan-
plex in lavnching the C-1 version of the Saturn vehicle. Funding for the
liquid hydrogen system for complex No. 37 was provided in the fiscal year
1961 as cdiscussed in the project write-up on page CF8-22.

The funds requested in this project will provide for the following
items:

Range utilities: Extensions of the underground water, sewage,
power, and communication lines are required to the junction
point outside the new operations support building.

High-pressure gas system: The basic facility for supplying
high-pressure gas was funded in the 1961 budget. The funds
requested in this project will provide for expansion of the
facility to handle C-1 upper stage pressurization repropellant
tanks, and actuate pneumatic controls.

Ingtrumentation: Electronic, electrical, and mechanical equip-
men?, is required in the blockhouse and in other facilities in
the launch complex, and for remotely located instrumentation
sites. Ground-based measuring, telemetry, and flight safetly
equipnment, and equipment needed to extend range tracking cara-
bitities associated with launch must be provided.

Propellant tanks and lines: Propellant tanks and lines will be
installed to the launch complex, including a cryogenic system
for liquid oxygen. Additional storage and pumping capacities
are required.
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ATLANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

COMPLETION OF SATURN LAUMCH COMPLEX NO. 37

SITE PLAN
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DEFLECTOR, AND ARMS

2. OPERATIONS SUPPORT BUILDING

3. HiGH PRESSURE GAS FACILITY

4, UMBILICAL TOWER
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ATLANTIC MISSILE RANGE
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ATLANTIC MISSILE RANGE
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COMPLETION OF SATURN LAUNCH COMPLEX NO. 37
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ATLANTIC MISSILE RANGE
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COMPLETION OF SATURN LAUNCH COMPLEX NO. 37
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ATLANTIC MISSILE RANGE
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COMPLETION OF SATURN LAUNCH COMPLEX NO. 37
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Electrical installation: Ccmpletion of the installed lines
and electrical outlets to service the launch complex are
covered by this item.

Completion of blockhouse: Funds are required for completion
of the blockhouse.

Service structure modifications: Construction of the service
structurs will be accomplished substantially with existing
funds; bat minor modifications to wiring and to propellant
lines are required by the C-1 configuration and associated
payloads.

Unbilical tower: As a back-up pad for early booster flights,
launch complex No. 37 will employ umbilical masts to the
booster with no external connections to the dummy upper stages.
Fiscal year 1962 funds will provide for the upper portion of
the tower structure, which will carry power and propellant
lines to the live upper stages prior to lift-off.

Booster orotector and anchor: It was originally intended
that the booster would be removed from the launcher and
stored horizontally under shelter in case of an approaching
hurricane. Further study of the time and labor involved, as
well as the risk of damaging the booster, has led to the
concept of protecting the vehicle on the launcher by anchor-
ing the service structure to the launch pad and by providing
a shelter attached to the service structure. An additional
benefit from this plan is that the vehicle will be protected
from wind loading arising from line squalls and local thunder-
storm acuivity. Such phenomena occur with too little warning
to permit vehicle removal, but a weather shelter can be placed
in position quickly enough to prevent excessive wind loading.

Deflector: Two spare dry type steel flame deflectors will be
mounted on rails that can be moved into position to replace
a deflector damaged during launchings. Flame erosion studies
reveal that the spares will be necessary for vehicles with
C-1 thrust characteristics.

Launcher and arms: This item provides for the procurement and
installetion of & launcher arms on the launch stand. The stand
must be modified to accept the arms which are bolted on top of
the pedestal and fitted to the vehicle. Four of the new arms
are holcé-down arms capable of restraining the vehicle while
thrust is developed during the ignition sequence and supporting
the dead load of the vehicle during the entire pre-launch period.
The remaining four arms sre for support purposes only and are
required to supplement the preceding four arms which otherwise
would overstress the vehicle structure.

CFE-11



COST

COperaticns support building: The construction of a revetted opera-
tions support building 1,000 feet from the launch pad is necessary
for tke blast protection of instrumented laboratories and shop
equipmert. The building will provide 20,000 square feet of
engineering and laboratory space and 10,000 square feet of shel

type storage and work space.

Speciel power sources: Special equipment and power sources ar:a re-
quirec. at the launch complex, over and above that in the blockhouse,
for vehicle check-out prior to launch. Included in the items are
highly sensitive equipment peculiar to the Saturn vehicle to provide
special power for an on-site digital computer, and precision con-
trols to provide close voltage regulations for the computer.

Models, documentation, and handbooks: The funds under this itam
will provide for the construction of models of service structures
end supporting facilities necessary to development of the most
effective servicing procedures; and for the documentation and

preparation of the reguired operational handbooks.

ESTIMATE:

Range utilities..coeeivivni... cteseresereacnsesannans
High-pressure gas SystelMe...cecensretcecncssscaasonns

Instrumentation...eevuievecienean.. searssacnase cevens
Extended range tracking........... eevee  $345,000
Ground-based measuring equipment....... 600,000
Ground-based telemetry equipment....... 600,000

Ground-based flight safety equipment... 150,000

Propellant tanks and 1inesS....cceecscerssscscsassonns
Liquid oxygen tanks and transfer lines. 900,000
Rocket. propellant tanks and transfer

1iNeS et teencinenncroonneannns Ceeraeaan 400,000
Tanks for 1liquid nitrogen....c.eeceeu.. 240,000
Electrical installation......... ceeree e ceertenesans
Completion of blockhouse.....ooveuenns eo e e ceseces
Service structure modificationsS...ceeceiscocsccecens
Umbilical tower..vee i eevenvsnssenesnas cesreceseseeas
Booster protector and anchor........... ceeans seeeses
Deflector..eeeieecennnss Ceaecesea s et et asscenesancene .
Jaunche and ArmS...cvveiveerncteeoessnnceacses N
Lawich pedestal modifications.......... 1,050,000
Hold-down arms (4)........ e 450,000
Support arms (4)....coeuenn.. e .. 300,000

$190,000
800,000

1,695,000

1,540,000

100,C00
1,566,C00
100,000
950,000
300,00
350,C00

1,800,C00
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Operaticns support building....eeeeeeeeecconacsanaes . $870,000

Site preparation and roads........... . $39,000

Building (30,000 square feet

@ $15.93 per square fOOt)....o.eeeeens 478,000

Mechanical and laboratory equipment... 229,000

Utility connections.....eseeeveeceanas 60,000

Decign and engineering services..... .o 64,000
Special POWEr SOUXCES.eecsvessss . ceenseas ceesenas 300,000
Mcdels, documentation, and handbooks ....... Ceeeriean 400,000

Total estimated cost... $10,961,000
)

CONSTRUCTION SCHEDULE:

Total. estimated completion time....cceceeeevecevaann 17 months
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ATLANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

CENTRAL SHOP AND MAINTENANCE FACILITY

DESCRIPTION:

Funds are requested for the construction of a central shop and
maintenance facility to support NASA activities at the Atlantic
Missile Raange. A sketch of the proposed facility is shown on the
following page. Construction will be of concrete with masonry walls
and steel frame.

The first floor will provide 11,935 square feet of gross shop
area for the adaption, modification, and maintenance of launch vehicles
and spacecraft ground and on-board egquipment and systems. Approximstely
3,000 square feet of this area will be used for personnel and building
services. The second floor will provide 11,935 square feet of gross
area for laboratory and engineering functions related to the adaption,
modification, and maintenance of launch vehicles and spacecraft. Ap-
proximately 2,500 square feet of this area will be used for personnel
and building services. The total gross area to be provided by the proj- .
ect will be 23,870 square feet.

JUSTIFICATION:

The proposed facility is required to provide working space and to
accomodate equipment required in the Saturn, Agena, and Centaur vehicle
programs. It is intended to result in the maximum consolidation of
machine shop and maintenance operations of NASA vehicle and spacecraft
groups at the Atlantic Missile Range. By this means, the shop installa-
tions in the various NASA assembly buildings will be restricted to small
lathe and drill press operations.

This project will permit a much needed expansion of machine shop
facilities to relieve dangerously overcrowded existing conditions. Addi-
tional space will be provided for electrical, communications, and instru-
mentation shops in support of all NASA launch vehicles and spacecralt.
Iaboratory and engineering space required in proving, modifying, and
maintaining vehicles, equipment, and instrumentation will be provided
in the second floor area of the building. The facility will also pro-
vide shop support for the Mercury project.

The site is ideally located between two existing assembly buildings
insuring minimum construction costs and an improvement in the operaiions
in the assembly buildings. The facility's usefulness will be further
improved by its location in the center of the NASA industrial area.
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COST ESTIMATE:

Site rreparation and utility connections.............
Puilding construction (23,870 square feet @
$23.40 per SQUATE FOOL).eerererrrnrerecenaneecannens

BQuipment..oooeeirrroerennsoserstescsveoraononannnss

Leboratory and shop benches............. $20, 000
Machine HOOLS.cveveernrerocesnnnesnanens 36,810

Desigh and engineering servicesS....cccreeeivseencennne

Total estimated cost...

CONSTRUCTICN SCHEDULE:

Total estimated completion time.........ccccieveeenne

_33,000

$743,000

16 months
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ATIANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

SPACECRAFT FACILITY

DESCRIPTION:

It is proposed to construct a two-story engineering and laboratory
building 45 feet by 131 feet, with a high bay checkout area at the rear,
60 feet by 60 feet with a U45-foot hook height. The facility will provide
checkout capabilities including laboratory and assembly facilities for the
preparation and evaluation of spacecraft and flight components under
closely controlled enviromments of temperature, humidity, pressure, fungus
and spore-free ambients, and radiation, to simulate actual flight con-
ditions. fTke facility will also form the nucleus of a biomedical and
space medicine facility at the Atliantic Missile Range for the preparation,
evaluation, and conditioning of space passengers, their clothing, equip-
ment, food ené waste systems.

A sketch of the proposed facility will be found on the following
page.

JUSTIFICATION:

The mcCification of an existing building at the Atlantic Missile Range
has recently been completed to house the initial, smaller group of space-
craft in the Delta and Ranger class. This building is not suitable for
conversion to the larger, more sophisticated spacecraft, nor would launch
schedules allcw for interference to permit additional modifications, even
if they were feasible. The facility requested in this proJject is required
to provide sccommodations for the advanced, large spacecraft, including
those intenced for un-manned and manned lunar missions in the 10,000 to
20,000~pount. range.

COST ESTIMATE:

Site preparation and utility connectionsS........e.......  $134,550
Building construction (15,390 square feet @ $20.50

per scusre foot)....... e e teereieecaeeerr e 315,800
Special air-conditioning equipment (200-ton capacity
plus sdded fungus and spore control features)..eee..n.. 230,650
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Bridge Crane...ceuveeveesesss Ceeeresenrnenas $35,000
FULT BUT . e v v venvscnvonsnoonns cecrraeseaens 16,000
Machine t00lS.eeeseeereasoacsonsee teeesacnns 9,000
Laeboratory equipment...coeeesoesse cerseesns 66,000
DESigIl. cvssoecaccocssenronsocenonss cresacecns teecescscne _ 37,000

Total estimated cost.ece... BhMEOOO

CONSTRUCTION SCHEDULE:

Total estimated completion time......... Geecssesecsunee 15 mcenths
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ATIANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

EXTENSION OF ASSEMBLY BUILDING

DESCRIPTION:

This project provides for construction of a two-story wing on
the North side and a second floor addition to the South side of the
agseubly building, now under construction. A ho-<ton bridge crane
will be added to the high bay handling area. The first floor cf
the North side wing will provide approximately 7,880 square feet of
laboratory and check-out space and 600 square feet for personnel
services and building utilities. Both second floor additions will
provide 14,284 square feet of gross engineering area and 4,196 square
feet of gross area for personnel services and building utilities.
Gross total area provided is 26,960 square feet. A sketch of the
proposed work is presented on the following page.

JUSTIFICATION:

The assembly building now under construction will permit one
C-1 Satura vehicle to be stored and one C-1 to be checked out simul-
taneously. While the ability to check out one C-1 at a time was
considered acceptable in the early part of the program, continuing
studies have indicated that scheduling problems require a capabiliuy
in the 1952-63 period to check out two C-1 Saturns simultaneously.
To provide the necessary floor space, engineering offices and scien-
tific labcratories must be concentrated in the planned new wing areas
rather than in the vehicle staging zone. The capacity of the wings
must also be increased to allow for the additional personnel and
equipment required in double check-out operations. An additional
Lho~ton bridge crane must also be provided.

COST ESTIMATE:

Site preparation.....ceeevinesecaiennanans Cheeenan $22,000

Building extension (26,960 square feet @ $23. 30

per square foot)..... et e 628,000

Equipment, including bridge crane............... .. 275,000

Design and engineering services....... cesee e . __ 110,000
Total estimated cost.... §120352000

CONSTRUCT.ION SCHEDULE:

Total estimated completion time....... cenean eeen 16 morths
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ATIANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

LIQUID HYDROGEN SYSTEM FOR SATURN LAUNCH COMPLEX NO. 3k

DESCRIPTTON:

Funds are requested for the installation of liquid hydrogen stor-
age and transfer facilities for Saturn launch complex No. 34. The pro-
ject covers the construction of a closed cycle loading system which is
mandatory for the safe handling of this high flammability material,
explosion-proof wiring, vacuum insulation of the storage tanks, remote
control of the fueling operation from the blockhouse, and special
venting throughout the system. A sketch of the proposed installation
is shown on the following page.

JUSTIFICATION:

Ligquid hydrogen storage and transfer facilities are required for
fueling the upper stages of the Saturn vehicle. Funds for the installa-
tion of a hydrogen system for complex No. 3L were originally provided
in the 1961 budget; a similar system was to be requested for complex
No. 37 (now under construction) in the 1962 budget. Subsequent studies
indicated that the construction schedule for the hydrogen system fcr
complex No. 34 would conflict with the initial launchings schedulel.
for complex No. 34. This was considered to be unsatisfactory from the
viewpoint of costs, schedules, and safety. A decision was accordingly
made to install the approved hydrogen system on complex No. 37 since
the constiuction schedule for that complex was such that launchings
were not scheduled to be made during the period required for installa-
tion of th= aydrogen system. As a result of this adjustment in the
site location of the approved hydrogen system, it is now possible to
maintain the desired launch schedule sequence so that the initial
non-hydrogan staged launchings will take place from complex No. 34,
the first aydrogen staged launchings will take place from complex llo. 37
(during whica period complex No. 34 will receive its hydrogen system),
and hydrogzzn staged launchings will then alternate between the two com-
plexes as rejuired.

COST ESTIMATE:

Site development........ Ceeeeeeaecaran e $87,000
Service tower modifications....coeeeieenens Ceeean .. 282,000
Hydrogen storage.......... e e N 540,000
Eveporation system and helium heat transfer

SYSLeM. s veeeroaoesenssossesosnonans Ceeeea Ceeeen 276,000
Liquid nitrogen cooling system........ Cereeraenea 296,000
Fuel and vent 1inesS..eeeeeeeeoeeecaroasnsoensonans 48L 000
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LIQUID HYDROGEN SYSTEM FOR SATURN LAUNCH COMPLEX NO. 34
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VacUUN SyStemMSeeeeee innrrenennennens et enreraea . $304,00C

Oxygen trace Indicator.... e ireroonevseenncanse . 39,000
Local control station.....ovvvieneeiiiiiiinnnne, 110,00¢
Blockhouse indicator and control station...... .o 139,00C
Valve fitings and control apparatusS......eeee... 63,000
First liquid hydrogen fill, installation, and
testing...oevvieiiniiiinesn, Ceseenranasennsas N 120, 00¢
Venting and disposal system......... Ceeeteereenas 60,000

Total estimated cost.... §2!800500Q;

CONSTRUCTION SCHEDULE:

Total zstimated completion time.......... e . 18 months
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ATLANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 34

DESCRIPTION:

Saturn launch complex No. 34 was originally constructed to ac-
commodate the S-1 Saturn made up of a live first stage and dummy upyper
stages. It is now necessary to use this complex to launch the C-1
configuration which uses live upper stages. The scope of the work in-
cludes modilications, chiefly in the nature of additions, to the launch
pad, blockhouse, service structure, and umbilical mast. Service tower
changes involve the installation of additional platforms from which the
live upper stages will be checked out and serviced. Alterations to the
umbilical rnast includes its extension to higher levels in order to fuel
the upper ssages and to carry the telemetry and control circuits.
Blockhouse modifications are required to accommodate the additional con-
trol consoles and other equipment associated with the additional fuel-
ing, telemesry, and control requirements at the stand. A special power
source must also be installed to energize an on-site digital computer.

The loecation and components of the launch complex are shown on the
following two pages.

JUSTIFICATION:

Very little was known initially about the ultimate vehicle configu-
rations which would be fired from launch complex No. 34, For this reason,
a two-phase program was undertaken. The first phase provided all beasic
facilities which could be projected into the reasonable future, with
emphasis on the first group of Saturns known as the S5-I series using
live boosters and dummy upper stages. It was also possible to include in
the initial phase all basic features to support later configurations. Tt
was not possible, however, to provide for the total requirements for the
group of launzh vehicles now termed the C-1 series which use live upper
stages. Th= modifications proposed in this project reflect vehicle re-
quirements which have developed subsequent to the initial construction.

COST ESTIMATE:

Special power source..... e Ceeeeeeneereaaessaanreas  $300,000
High-pressure gas system....cceeesssenssens ceeeisecsnnveas 750,000
Modifications to blockhouse and pad....ccvcevseecnesonnn 200,000
Umbilical tOWer eve v eveeessosctoosssasresssssssasosonans 550,000
Propellant ServiCe..eeeieeieeeeteseavisescronrsascsncnnns 95(),000
Design and engineering serviceS...oeosec.sae ceeceseanosan 50,000

Total estimated cost...... &2,80@,000
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CONSTRUCTICN SCHEDULE:

Total estimated completion time....cesncnacissecss ceoee 10 months
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FISCAL YEAR 1962 ESTIMATES

SATURN BARGE NO. 2

DESCRIPTION:

An additional barge is required to provide transportation for the
S-I vehicle &nd its upper stages between the Marshall Space Flight
Center and the Atlantic Missile Range. The barge will be equipped
with its own electric power source, an instrument room, a galley, berth-
ing accommodations for 10 persons, and a humidity control compartment
for its sensitive cargo. A sketch is shown on the following page.

JUSTIFICATION:

Because the Saturn vehicle dimensions exceed existing land bridge
clearances, it was determined, early in the Saturn program that barge
transportetion would be used between the Marshall Space Flight Center
and the Atlantic Missile Range. A contract has been let for the
design and fabrication of barge No. 1 to support the initial four
vehicle phase of the program, covering transportation needs through
the calendar year 1962. This barge will enable delivery of complete
S-I Saturns (booster and dummy upper stage) on four month centers,
based upon the following transit cycle:

Deliver boosterl/ to the Atlantic Missile Range........ 1 morth
Return +o the Marshall Center..... e ecereceraesaesaeen 1 morth
Deliver dummy upper stage to the Atlantic Missile Range 1 mornth
Return to the Marshall Center......ccvveiiviieninnionnn 1 month

Total... U4 morths

-/

L/ The harge cannot carry both booster and upper stage at the
same time.

Starting in the calendar year 1963, the launch schedule will require
deliveries on two month centers. An additional barge is necessary to
meet this schedule. The second barge will also provide a valuable back
up in the event of damage to the first barge.

COST ESTIMATE:

CONS LUCTE IO v v e et ennereennnnnnnonens e reeeniaa .. $550, 000
Desiga and engineering services....... fece et 50,000
Total estimated cost... §§OOLOOO
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CONSTRUCTION SCHEDULE:

Total estimated completion time............... e 12 months
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ATIANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

MODIFICATIONS TO LAUNCH COMPLEX NO. 36

DESCRIPTION:

This project provides for the construction of a new launch pad,
identified as pad 36B, which will be incorporated into the existing
launch comolex No. 36 in completion of a dual pad, single blockhouse
concept. The new launch pad will consist of the launch stand (pad and
pedestal), service tower, umbilical mast, propellant loading system,
cableway to blockhouse, and the associated equipment providing launch
capability for the Centaur and Atlas Agena-B vehiecles. It will support
both Department of Defense and NASA programs. Sketches of the proposed
modifications are shown on the following four pages.

JUSTIFICATION:

Studies by the recently created Air Force-NASA Committee on Launch
Stand Ioading have established the fact that insufficient launching facil-
ities exist at the Atlantic Missile Range to satisfy the projected launch
schedules of the Department of Defense and the NASA for programs involv-
ing Atlas. These programs include the Atlas research and development
program, and the programs involved in the use of the Centaur and thes Agena
class vehicles. No provisions exist for alternate or backup rfacilities
for these programs, or for the Mercury program, should an explosion or
other castrophe occur. A master plan has been developed based on the
modification of existing Atlas pads so that the maximum degree of
interchangeability could be realized. However, the plan also recognized
that the modification program could not satisfy total needs and that one
new launch complex would be necessary. Construction of pad 36B will
provide the additional launch capacity in the most economical fashion
by utilizing the existing blockhouse and associated equipment that would
be common -30 both pads.

To irmlement the master plan, a Memorandum of Agreement has been
executed with the Air Force whereby the Air Force will immediately
initiate a program to modify the existing Atlas complexes to providce
the mutually supporting backup capabilities, and NASA will construct
an additional pad to provide the increased total launching capacity
required <o meet scheduled firing rates. Included in the design of
this new pad will be launch capacity for both the Centaur and the iLtlas
Agena-B programs which will contrubte additional backup capability.
Action has besen initiated by the Air Force to implement the modifica-
tion program on the existing stands. This project fulfills the to%al
requirements outlined in the master plan.
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ATLANTIC MISSILE RANGE
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MODIFICATIONS TO LAUNCH COMPLEX NO. 36
SITE PLAN
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MODIFICATIONS TO LAUNCH COMPLEX NO. 36
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MODIFICATIONS TO LAUNCH COMPLEX NO. 36
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COST ESTIMATE:

Site preparation........ cerens ceeeesese  $150,000
Taunch pPad...oeeceeceaceaananas Ceeecaen 850,000
Launch pedestal......ccuen. Cresereannan 410,000
Launcher hardware.....eeeceees heensans 695,000
Umbilical maste..veeeoncroooen sesesense 580,000
CAELEWAT e v e vnernnnnens e veeeeeses 275,000
Service tOWE .ot tiiieeassnanaeas esss. 1,500,000
Prcpellant loading system.....eeceoe... 1,150,000
Design and engineering services........ 400,000
Ground support equipment..... ceesssesscsnen cessenans
Atlas stages......... seseesssaneassssess {,100,000
launch hardware...... veees  $500,000
Launch control hardware... 1,000,000

mstrumentation....... eeee 1,800,000
Installation and checkout. 3,800,000

Aé;ena. Stages..... ----- oo cseensresercssns s 2,300,000
Ground handling equipment. 201,000
Servicing equipment...... . 496,000

Zaunch monitoring and

control equipment...eoeess 347,000
Specialized electronic

control equipment...... . 366,000
Installation and checkout. 890,000

Centaur stageS..sceccrsccrsesassascssssss 3,100,000

Ground handling equipment. 200,000
Servicing equipment.se.es. 500,000
Launch monitoring and

control equipment....... 340,000
Specialized electronic

control equipment....... 410,000
Installation and checkout. 1,650,000

Design and engineering serviceS.ccesses 300,000

Total estimated coSteiciecececeocess

CONSTRUCTICON SCHEDULE:

To'tfl.l estinlated cOmpletion 'time......................

$6,000,000

12,800,000

§18!800!ooo

18 months
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ATIANTIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

MODIFICATIONS TO SATURN IAUNCH COMPLEX NO. 37

DESCRIPTICN:

This project consists of the construction of a seccnd launch pad to
be incorporated into launch complex No. 37 in completion of a dual pad,
single blockhouse concept. The design of complex No. 37 is adaptable to
the addition of a second pad, which will include a launch stand, umbil-
ical tower, propellant services, high-pressure gas system, cableway to the
exlsting blockhouse, and ground support equipment. The existing service
tower rails will be extended 300 feet so that the existing tower can
shuttle between the two pads. The size of the blockhouse will be in-
creased to provide for additional instrumentation space. Sketches of the
proposed modifications are shown on the following three pages.

JUSTIFICATION:

Currently two launch complexes are authorized in support of the Saturn
program, both of which are designed on the basis of the single blockhouse --
single pad concept. Complex No. 34 is nearing completion, whereas con-
struction is about to begin on complex No. 37. Recent revisions in the
Saturn prcgram to implement accelerated development of the Saturn °-2
launch vehicle have created a serious deficiency in Saturn launch capacity.
Accommodaticn of the Saturn C-2 development flights in addition to the
Saturn C-1 flights concurrently scheduled in the Apollo program will nearly
saturate the launch capability of pads 34 and 37 during and following the
flight development phase of the Saturn C-2. Consequently, should a major
accident occur on one of these two pads, the launch rate of Saturn vehicles
would be reduced significantly due to the long construction and rehabil-
itation period that follows an on-pad explosion. To so reduce the launch
rate would have a major impact on two important programs. It would
seriously delay the Saturn C-2 flight development and it would retard
progress in the Apollo manned orbital laboratory program for whiclk. the
Saturn C-1 will be used.

In view of the importance of pursuing these two major programs at the
fastest possible rate, it is imperative that a backup Saturn launch pad be
provided. Provision of such backup capability is consistent with the cur-
rent launch pad utilization and backup policy of the Department of' Defense
and NASA at the Atlantic Missile Range. Accordingly, design of the pre-
viously approved complex No. 37 has been modified to permit addition of a
second pad to the complex, pad 37B. This design change has been nade in
such & manner as to afford common use of the gantry and much of the block-
house equipment by both the original and the proposed complex No. 37 pads.
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MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 37
SITE PLAN
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DEFLECTOR, AND ARMS
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MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 37
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MODIFICATIONS TO SATURN LAUNCH COMPLEX NO. 37
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COST ESTIMATE:

Launch pad and area development.ec.csesscvsccenrsnsnss $k, 150,000
L‘alunch pad'....'...".‘..Q"'......'. $3,185,000

Site preparation and ro2dg...cavecsors 245,000
High-pressure gas 8ySteM..seesscooyes 420,000
Range utilitles.v.esecenscessovesncene 300,000
Extension of service structure railS..secevescecccss 610,000
Umbilical tOWErsseecetecrtvsesscssratsassssogosscscns 951,000
Propellant servicing equipment...ccesecevesccsccens 1,509,000
RP-1 fuel and liquid oxygen.equipment $750,000
1iquid hydrogen equipment....coveeess 750,000
Grovnd. support equipment.cececevevecsororrscscecronass 2,900,000
Ieuncher and AIMS.caceccscessscsscess 1,550,000
DeflectOreeacessecsncsssrsrsoncearsne 250,000
Measuring systems support equipment,. 300,000
Addition to flight safety presenta-
tion systemM.seserivacenrescsecqoonoe 100,000
Upper stage telemetry presentation
BYBLEIM. cooveeasarosvarsssoscansosncors 300,000
Instrumentation racks, consoles, and
felevision system.cecsecscrocsvanons 400,000
Design and engineering ServiceB.ccsssscecscereesss 190,000
Blockhouse modificationeerecesscsessancorascasnescnse 700,000

Total estimated cOBt.cevceercccasnes §léi200!200

CONSTRUCTION SCHEDULE:

Total estimated completion timeececcrccsescccnnesss 14 nonths
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PACTIFIC MISSILE RANGE
FISCAL YEAR 1962 ESTIMATES

LAUNCH OPERATIONS FACILITIES

DESCRIPTICN:

To suprort NASA missions at the Pacific Missile Range, Point
Arguello, Californie, the construction of these buildings 1s re-
quired as follows:

1. A telemetry building (4,500 square feet) to accommodate
telemetry and tracking equipment.

2. An engineering headquarters building (7,920 square feet)
to provide engineering and office spaece.

3. A supply and components storage building (8,000 square
feet).

Sketches of the proposed buildings are shown on the following three
pages.

JUSTIFICATICN:

Telemetry building: The unique technical requirements of the
NASA Agene and Scout missions for the Pacific Missile Range programs
require a telemetry facility which will enable day-by-day ground check
out and calibration prior to launch, performance evaluation in the
shortest possible time, and the collection of special and nonstandard
data. These needs cannot be met by the standard range telemetry system
which is geared to serving a wide variety of programs and must there-
fore be cepacity limited. The proposed telemetry facility, backed up
by the range system, will yield the necessary quality of data in the
most efficient manner.

Engineering headquarters building: This facility is required to
establish a central NASA engineering headquarters at the Pacific
Missile Fenge for support of the Agena, the Scout, and other NASA
programs, ard to permit the consolidation of NASA vehicle, spacecraft,
and mission operations. The present NASA launch schedule will require
the housirg of approximately 35 full-time people with peaks of from 10
to 15 transients.

Suprly and components storage building: This building will be
utilized =s a central storage and issue facility for components and
accessories required for vehicles, spacecraft, and ground support instal-
lations. Tke building will result in the most economical and orderly
method of receiving, inspecting, storing, supplying, and reshipping
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LAUNCH OPERATIONS FACILITIES
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LAUNCH OPERATIONS FACILITIES
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components, accessories, supplies, materials, and equipment.

It is

required initially in support of the Agena and Scout programs.

COST ESTIMATE:

Telemetry building...vevevevveeeennvasaasas

Site preparation and utility connections
Building construction (4,500 square feet
@ $26.00 per square foot).....uoeevn.. ..
Microlock equipment for satellite track-
ing including converters, receivers,
oreamplifiers, and antennas............
Telemetry communications equipment
including recorders, receivers, and
ANLENNAS . ot vt i e revearrsenosasascosases
Design and engineering services.........

Engiaeering headquarters building..........

Site preparation and utility connections
Building construction (7,920 square feet
@ $19.80 per square fOOL).veeeeeeocenns
Equipment and furniture.................
Design and engineering services.........

Supply and components storage building.....

Site preparation and utility connections
Building construction (8,000 square feet
@ $15.50 per square foot)......... ceenn
Equipment and furniture.................
Design and engineering services.........

--------

335,000

180,000
6,200

157,000
5,000
9,000

16,000

124,000
3,000
7,000

Total estimated cost...

CONSTRUCT.ION SCHEDULE:

Tots.l estimated completion time.......... .

$645,000

203,000

150,000

§928;ooo

9 months
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
fiscal year 1962 ESTIMATES

CONSTRUCTION OF FACILITIES - 1962 PROGRAM

VARIOUS IOCATIONS

Page
_No.
Tracking facilities:
CF10-2 Minitrack network.essseseesscoscacsccascass $6, 260,000
CF10-7 Deep-space Network..cesesscseosscvsasosssns 9,501,000
Propulsion development facilities:
CF10-17 Facilities for F-1 engine progréfM.scceceees 425,000
CF10-19 Facilities for 200-K engine progremM.eees«e. 750,000
CF10-21 Sounding rocket facilitleS.cccccescersrsocase 500,000
CF10-22 Damage repair and special construction.ieees.. __ 150,000

TOI‘AI'.....I.....I' §18218_€;2000
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VARTOUS LOCATIONS
FISCAL YEAR 1962 ESTIMATES

MINITRACK NETWCORK

DESCRIPTION:

It is proposed to procure land and to construct a new data acquisi-
tion station on the East Coast of the United States. The new station
will comprise a large paraboloid antenna with associated receivers and
electronics, together with the necessary support buildings, to permit
acquisition of wider band-width data from complex satellites. This proj-
ect also provides for additional data acquisition antennas of medium gain
at four of the existing satellite tracking stations and for the moderni-
zation of electronic equipment at these stations. At Quito, Ecuador,
the grourd communication system will be modified to provide a greater
capacity ard more efficient system for relaylng data from South America
to the Geoddard Center.

JUSTIFICATION:

In the fiscal year 1960, funds were provided for the construction
of the four new satellite tracking stations at East Grand Forks, Minne-
sota; Fairbanks, Alaska; St. John's, Newfoundland; and Winkfield,
England; and for the frequency conversion of all stations from 103 to
136-137 megacycles. In the fiscal year 1961, the major expenditure is
being devoted to the construction and equipment required for the large
data acquigition equipment located at Fairbanks, Alaska to receivs in-
formaticn f'rom complex satellite systems, the first of which is the Nimbus
meteorological satellite, This equipment will be completed early in 1962.
In the fiscal year 1961, modifications and improvements will be made in
tracking and timing equipment, including the completion of the 135
megacycle frequency conversion; the instalilation of permanent operating
buildings at the Goldstone, Alaskan, South African and Australian sta-
tions; and the introduction of asutomatis data redadout consoles at all the
satellite stations to improve the efficiency and accuracy for handling
the date which has to be retransmitted to the Goddard control center.

As fiscal year 1962 begins, the thirteen {13) satellite facilities
at Blossom Point, Maryland; Goldstone, California; Fort Myers, Florida;
Quito, Ecuador; Lima, Peru; Antofagasta, Chlle; Santiago, Chile; Island
lagoon, Australia; Hartebeesthoek, Soutl Africa; Fairvanks, Alaska; East
Grand Forks, Minnesota; St. John's, Hewfoundland; and Winkfield,
England will be operational on the new 136-137 megacycles frequency; the
fourteen=h station at Antigua, West Indies Federation, will be orerating
as a telemetry and data acquisition station only. The stations will have
the capability of tracking satellites and space vehicles in high inclina-
tion orbits and polar orbits. Improvements in automatic data readout
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equipment will be in effect affording improved speed of data reduction and
transmission to the Goddard computation center. The large data acquisi-
tion equiprient at Fairbanks, Alaska, will be essentially complete and in
process of final test and calibration for the Nimbus project.

During the fiscal year 1962, a second large data acquisition
system is proposed for construction under this projcct at an Eazt Coast
site to provide additional acquisition capabilities Tor the orbiting
astronomical observatory, the eccentric geophysical satellite, and for
the meteorological and communications satellite programs. This new data
acquisition station will be the source of the data required for support
of these programs on the real-time basis needed for attitude control of
the satell:tes and for generation of directions to the satellite. The
requirement for the station was based on a detailed examination of the
scheduled usage of the present NASA facilities, from which it was de-
termined that the existing deep space network facilities could not be
used effectively without serious disruption of the lunar program sched-
ules. The new station will consist of a large paraboloid antenna, to-
gether with supporting electronic systems. Support buildings and
operation buildings similar to those provided for the Alaska station will
be required. Approximatcly 80 acres of land will be required for the
site, which will be located in some area relatively secluded from man-
made elcctronic noise. A microwave communication link between the
station and the Goddard Center will be required in order to transmit the
data received at the station to the control center at Goddard. It
should be noted that at the present time, NASA makes use of the Depart-
ment of Defense facilities at Deal, New Jersey, and at San Nicholas
Island on & reimbursable basis. Although able to fulfill the earlier re-
quirements of' the Tiros satellites, these two stations were not designed
nor intenced for thls use and have been available as interim facilities
on a time shering basis only. They can no longer be counted on to meet
NASA's increasing needs in view of other commitments of the Department of
Defense programs. The additional station at the East Coast site is re-
quired as an added step towvards a Tull-time NASA capability for receiving
wide band-vidth data for the more complex satellite programs.

The modernization program for the fiscal year 1962 also includes the
introduction of wider band-width receivers and recorders at various sta-
tions, tracking filters for new receivers, modifications to command trans-
mitters, and the improvement of equipment for ground communications from
South Americe (Quito Relay Station) to the Goddard communication center.

It is alsc proposed to introduce some small data acquisition, self-tracking
antennas, of gbout 30 feet in diameter at certain of the existing sites for
receiving greater quantities of data at the various frequencies. Four of
these anternas are planned to augment the datea acquisition capabilities

for such seatellites as the orbiting astronomical observatory, the orbiting
solar observstory, and the eccentric geophysical observatory. The new
data acquisition antennas, coupled with improved telemetry receivers and
wide band-vidth data recording and conversion units, will provide the
capability of receiving, recording, and transmitting data from the future
complex satellite payloads. Commend transmitters will be replaced and
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updated in all the stations to meet the increased requirement for gatel-
lite interrogation and command.

COST ESTINATE: (See next two pages)

CONSTRUCTION SCHEDULE:

Total estimated completion time for new stations........ 18 months
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COST ESTIMATE: FPiscal Year Fiscal Year Fiscal Year

1960 1961 1962
Station development and construction:
Development and construction of four new stations...... $1,561,000
Cornstruction and site devclopment of Alaska station for
C5-T00t @NteNNA. vttt ittt it e i e e $750,000
Electronic equipment for Alaska staticii...........o... 2,340,000
Relocation of three stations to new sites.............. 1,000,000
Construction of U.S. East Coast station................ $721,000
Land acquisition (80 acres).......c.vvu.... $80,000
Surveys, clearing, and roads..........c.... 115,000
Operations building (6,000 square feet
@ $35.00 per square foot)........ e 210,000
Power building (1,500 square feet
@ $20.00 per square FOOt)...eveveveneans . 30,000
Utilities...... e cerceren reeeee .. 20,000
Foundations for antenn@i........... ceeenen. 80,000
Diesel generators................... e 150,000
Design and engincering services.......... . 35,000
Equipment and electronics for U.S. East Coast station.. 3,334,000
Microwave link to Goddard Center.......... 300,000
Parabolic antemna (approximately 85-foot). 700,000
Antenna feeds and receivers............. o1 Oh9 000
Parametric amplifier....... eereraaenan .o 110,000
Servo and digital data systems ............ 500 000
Collimation tower and test equipment...... hOS,OOO
Remote control for collimation tower...... 120,000
Drive tape computer and time standard..... 60,000
System engineering, and installation...... 90,000
Total, station development and
construction....eveeenernenennnnn. 1,561,000 k,090,000 4,055,000
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COST ESTIMATE (continued):

Fiscal Year Fiscal Year Fiscal Year

1960 1961 1062
Modernization of various stations:
New electronic equipment (1L stations)............. $1,14k ;000
Modification kits (10 stations)........ccovevnnennn 1,000,000
Telemetry receivers or recorders (14 stations)..... 600,000
Command transmitters and tracking filters.......... $140,000
Timing and calibration equipment.................. . 70,000
Automatic date readout consoles (14 stations)...... 450,000
Wide band receivers and recorders (various)........ $500,000
Tracking filters for modernized receivers (1k
stations)...... te e e et 330,000
Modifications to command transmitters (14 stations) 260,000
Modernization of receivers and recorders (various). 379,000
Medium gain data acquisition antennas (L4 stations). 456,000
Modernization of Quito communications equipment.... 280,000
Total, modernization of various
stations....... feeeer e 2,744,000 660,000 2,205,000
Total estimated cost....... . $4,305,000 $4,750,000  $6,260,000




VARIOUS LOCATIONS
FISCAL YEAR 1962 ESTIMATES

DEEP- SPACE NETWORK

DESCRIPTION:

Major improvements are required to be made to the three perma-
nent Deep-Space tracking and telemetering stations (Goldstone,
California; Woomera, Australia; and Johannesburg, South Africa)
and to a mobile tracking station. The proposed work under this pro-
ject will consist of providing new receiving capability at Goldstone
and transmitting capability at Woomera and South Africa; conversion
of the fundamental reception frequency of the tracking stations to
the 2290/2300 megacycle band; procuremsnt of portable electronics
equipment for use at cooperative stations having large antennas; and
equipping the entire net with adequate spares needed to keep the
stations operational during the long tracking periods required by
the heavy lunar and planetary probe schedules.

JUSTIFICATION:

By the end of the fiscal year 1961 the Deep-Space Network will
have attained the capability required by the Ranger lunar program,
with a three station network operating at 960 megacycles and pro-
viding an adequate capability in receiver bandwidth for the TV
pictures.

In the fiscal year 1962 significant changes are required at
the three stations to further extend their capabilities to meet the
requirements of the more advanced lunar soft landing program and
the early requirements of the planetary program. A more powerful
transmitter will be installed at Goldstone for more accurate measure-
ment of range at great distances and for command capability in the
planetary operation. Smaller transmitters will be added to the
overseas stations for command purposes and for doppler measurements
in the advanced lunar programs. Date display consoles will be
modified for planetary mission requirements. A change in basic
operating frequency from 960 megacycles to the new 2300 megacycles
is to be accomplished in accordance with international agreement.
The new frequency will provide mcre bandwidth for space research,
is more suitable for reception of faint signals, and permits more
accurate tracking to the greater ranges reguired. As a consequence
of this change in frequency, the antenna surfaces will have to be
refined to the higher optical quality required to optimize the
advantages inherent in the higher frequency. The change will also
necessitate the purchase of new feeds and receiving equipment for
all stations.
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Goldstone station:

Modernization of receiving antenna: It is anticipated that re-
search activities programmed for the fiscal year 1961 will result
in a design concept for a large reflecting surface, which, when
used *n conjunction with the present Goldstone 85-foot diameter
receiving antenna, will provide a substantial decrease in the
"noise temperature" produced by the earth itself. A program

is in progress to evaluate the mechanical and radioc frequency
performance capabilities of the existing Goldstone 85-foot
diamet.er tracking antenna. Based on the results of this evalu-
ation program, modifications will be made to the dish surface
and possibly to the supporting structure to improve the high
frequency receiving capabilities of the antenna. A right ascen-
gion drive system will be built and installed on the receiving
antenna. The purpose of this equipment is to provide for higher
accuracy antenna tracking, and to improve the accuracy and oper-
ationel characteristics of the optical and radio star tracking
calitration techniques. Optical techniques are utilized for
alignmernt and evaluation of the Goldstone antennas. Existing
opticel equipment will be replaced with more accurate and

more versatile equipment.

Data ¢isplay and data reduction equipment: The planetary flights
will tegin before the completion of the Ranger schedule. This
overlgpping of programs will create a temporary shortage of
data display consoles in the check-out areas at the Jet Propul-
sion Iatoratory and the Atlantic Missile Range. Three addi-
tional consoles will be fabricated and programmed to the
initiel planetary flight measurement program. One of these
consoles may be moved from location to location to permit the
modification of the existing Ranger systems to the planetary
configuration. With this approach, the three new data dis-
play consoles and the modification of five existing Ranger
consoles will meet the needs of the planetary program. Special
equipment is also required to convert the check-out station
built in the fiscal year 1961 into a full planetary data re-
ducticn station. The added equipment will consist of a

special digitizing system to convert telemetering data into

a format suitable for computer entry. Additional recording
equipment will be required. The planetary flight measure-

ment program will change from launch to launch. Decommutation,
digitalization, and display equipment will require continuous
reprogramming to accommodate the measurement program variations.

Support buildings and utilities: Construction and installation
of a permanent power distribution system at Goldstone is re-
quired to replace the diesel generators now in use. A perma-
nent 3,700 square foot addition to the tracking station com-
munications and control building will be used to house the
high-speed computer required by the tracking and transmitting
antenaa programs.
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Equipment for new frequencies: Antenna feeds, amplifiers, and
converters are necessary to extend the operating frequency limits
to include the satellite frequencies of 136, 1400, and 1700 mega-
cycles. This will make the station available for specialized
satellite data acquisition tasks rather than limiting it to deep

space probes only.

Maser/paremetric amplifier for antenna: Current receiver systems
generate & certain amount of static which can easily mask a faint
signal from deep space. This static, or "noise," is defined in
terms of temperature or degrees Kelvin: the higher the noise
temperature, the more static and the less signal reception. A
new subsystem will reduce the effective receiver system noise
from 158CY K to less than 300° K. This will allow detection of
a signal five times weaker than can presently be heard, will
double the range over which any presently audible signal will

be received, and will permit tracking to greater distances.

Ground encoder and command eguipment: After the Ranger space-
craft series is completed, the ground command equipment will
undergo scme modification to accommodate the slower command
rates applicable to the planetary probes. Other minor modifice.-
tions will have to be made to accommodate more complex demands
by expanding the capabilities of existing equipment.

Atomic clock for timing: The permanent installation of an atomic
clock system at the Goldstone station will provide a highly stable
frequency standard from which may be derived an improved measure-
ment of station time. Two basic clock mechanisms are required

to provide a self-checking feature.

Receiver esgquipment for transmitier site: A second receiver is
required for the reliable tracking of separable spacecraft such
as Ranger. The present equipment could collect signals from
only the TV "bus" or the survivable lunar capsule but not from
both; the dual-receiver system will permit simultaneous track-
ing of bota objects. Ancillary recording equipment for instru-
menting the tracking receiver, including oscillograph, tape
recorders and signal condi*ioning equipment is needed to complete
the systemn.

Collimation heacon modifications: Changes in the telemetry
encoder and command decoder units used in conjunction with the
pole beacon for simulating the spacecraft portion of the com-
munications system are required by the continual develorment
of spacecraft.

Long range antenna range: The antenna range facility which is
being constructed at the Jet Propulsion Iaboratory is of limited
maximum length (about three miles), and therefore will not be
able to hendle radio patterns and gain measurements on mobile,
high-accuracy entennas. A pattern measurements facility with
supporting equipment is proposed for construction at Goldstone
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to supplement the range at the Jet Propulsion ILaboratory. It
will be particularly useful in performing high-accuracy measure-
ments on large mobile ground tracking antennas and antennas of
the large spacecraft planned for Saturn.

100 kilowatt transmitter: High-powered transmission capability
is needed to command and conduct two-way doppler and ranging at
planstary distances. The present limit of command is appraxi.-
mately 30 million miles. It is proposed to extend this range
to over 100 million miles with the new transmitter.

Woomera and South Africa stations:

Support building: An equipment storage building, including a
stoclkkroom, 1is needed at the Wocmere site to house complex and
delicate operating spares, replacement units, and alternate
subsystems and equipments.

Equiagneat for new freguencies: Antenna feeds, amplifiers, and
converters are required to extend the operating frequency limits
for these two stations to those of the Goldstone station.

Second receiving system: A second receiver facility at each
station will permit a single antenna to receive transmission
from two separate space probe transmitters simultaneously.

Maser/parametric amplifier: This is the same subsystem being
requested to reduce the receiver noise that is being procured
for the Goldstone station; it will maske all three stations
parallel in operating capability.

Calibrasion, display, and command equipment: Commend encoders,
optical instruments, and test equipments are required similar
to those used at Goldstone.

Digital recording and data handling equipment: This equipment
will establish the same digital recording and data handling
capabilities that will exist at the Goldstone site.

10 kilowatt transmitter with command and doppler: This trans-
mitter subsystem will provide two-way doppler and command
capabll:ity which is required at both stations.

Equipment nodernization: Since the Deep-Space Network is the only facil-
ity availsble to this country for continuous communication with its lunar
and deep space probes, extensive tracking periods are required for the
recording of scientific data and orbit calculations. It is absolutely
essential, therefore, that the equipment be continuously modified and
updated to achieve maximum reliability, and requires & high level of
maintenance.

Support equipment for standardization and test: Equipment not
needecd to be continuously in use at any one station will be
used for testing and standardization of all three stations.
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This procedure avoids the procurement of duplicate test equip-
ment, where only periodic use is required at any one station.
Certain critical subsystems must be provided as back up to
assure continuous operation of elements difficult to replace
in event of failure.

Frequency change from 960 to 2300 megacycles: The Deep-Space
Network has from its inception been operating in the 890/960
megacycle frequency bands. These bands are also assigned by
the Federal Communications Commission to other uses around the
country. The NASA is shifting to the space frequency band of
2290/2300 megacycles in line with the results of the Interna-
tional Geneva Conference on the use of radio frequencies as
well as discussions of the U. S. Interdepartimental Radio
Advisory Committee on the same subject. The shift will
require the purchase, installation, and check out of the
2290/2300 megacycle receiver and associated equipment at

each of the deep-space stations, including the mobile track-
ing station. The work must be accomplished during the fiscal
year 1962 in order to cease use of the 960 megacycle band by
January of 1963 as required by the Federal Communications
Commission.

Portaeble facilities:

Additional eqguipment for mobile tracking station: It is pro-
posed to provide the same digital recording capabilities for the
mobiles station as will exist at the Goldstone site and to pro-
vide spare components for the digital recording equipment neces-
sary to maintain the receiving capability of the station. The
modification will update the mobile station to be compatible
with requirements of the spacecraft flight program.

Transportable receiving station: As rresently constituted, the
deep-space facilities have no back up stations. A failure at
one station during a critical period could result in the loss

of significant data and reduce the success of a spacecraft
which aas accomplished its desired objectives. Secondly, there
are certain times in a spacecraft flight that are extremely
critical, such as retro fire, separation, terminal maneuver,

and impact. During these short periods, it would be desirable
to obtain as strong and reliable a signal as possible from

the spacecraft. To satisfy the above two requirements, there
are several facilities possessing large antennas around the world
whose directors have indicated a willingness to cooperate with
NASA in acquiring data from space probes during the short
periods of critical importance (Jodrell Bank, England - 250-foct
antenna; Parkes, Australia - 210-foot antenna; Sugar Grove,

West Virginia - 600-foot antenna, etc.). However, none of these
facilisies have the proper data acquisition and terminal equip-
ment for active participation.
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It is proposed to build a transportable station for receiving
data from space probes to be placed at the best available
antenna location for optimum coverage of the critical periods
of various spacecraft flights. The station will be equipped
with a 2290/2300 meggcycle receiver, and date recording, data
display, data handling, data conversion, timing, demodulation,
intercomunication and communication terminal equipment. The
station will also have some standard antenna feeds, collima-
tion, simulation and test equipment, as well as adequate spare
parts. With this equipment, a cooperating station can quickly
become a useful participant in the data acquisition network
and submit significant telemetry information in the proper for-
mat.

COST ESTIMATE: (See next three pages)
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COST ESTIMATE:

Fiscal Year

Fiscal Year Fiscal Year

1960 1961 1962
Goldstcne station:

Road construction. eereeaaes heteersenaaa $170,000
Modernization of receiving antenna.... $210,000
Data display and data reduction eqllpmﬂnt .............. 140,000
Second receliving Systelle .veecersveesoveesesssssssansasss $200,000
Ranging equipment for Centaur and Ranger.......eeceecee 200,000
Digital recording and data handling equipment for

Centaur and Ranger.....oveoteseerreeeronssnnseasnnasanns 250,000
Technical bulldingsS.eeeeeeeeeeoesccsecsesocnesas ceerenn 800,000
Support buildings and utilities (1962: Building,

3,700 square feet @ $32.00 per square foot, $118,400;

power distribution system, $281,600)...c..iiiriienncnnn. 530,000 400,000
Equipment for new freguencies (1,400, 1,700, 136-137

MEEACYCLES ) et nveerrneeasosessosssnesasacansonennennns 75,000 150,000
Maser/parametrlc ampllfler for antenna (2, 3OO mega-
cyClesS)ceerennennns cheriieaas Cbeteerereet et e, 130,000 130,000
Ground encoder and command equlpment for planetary
PrOGTAIMS ¢« ¢ s oo vvsocesososeosonssssasssnsasassns ceeaens 610,000 344,000
large aperture antenna (200 300 feet)eeenrnneenennennnn 200,000
Atomic clock for timing....veeeereieerierieerenneeeecanns 100,000
Receiver equipment for transmitter site (2,300
MEEACYCLES) e evtseraerueanonsossnssasssossossasanass cea 300,000
Collimation beacon modificationS...ceveeeerereeennnsnns 60,000
Long distance antenna range......eeeeereuiieecnnonsnsass 200,000
100 kilowatt transmitier. e ee e eeeerereeeeronaonnnanns 650,000
Total, Goldstone station............ $170,000 $2,995,000 $2,684,000



#T=0TdD

COST ESTIMATE (continued):

Woomera station:

Marhnd ral 11 1A nere
LOCONICaL OULLAINngo
Raradtiwringa acndirsman

necelving egquipment
Utilities..........

----------------------------------

Ey

Control bulldlng .....................................

Site preparation and roads

Support buildings (1962: One bullding, 5,000

square feet @ $10.00 per square foot)

Equipment for new frequencies (1,400, 1,700,

) .................................

Second receiving system (2,300 megacycles)......on...
Maser/parametric amplifier for planetary programs

136-137 megacycles

(2,300 megacycles)

Centaur and Ranger

coherent doppler (890/2,100 megacycles)

South Africa station:

Technical buildings

Receiving equipment (960 megacycles)

Site preparation an

Installation and erection of equipment)

----------------------------------

Calibration, display and commend equipment for

Digital recording and data handling equipment........
Transmitter capability, 10 kilowatt command and

Total, Woom~ras station

------------

A roBdsS.eeeeeeescecosceacnessnoos .o

..

UbdlitiesSe s s veevee st nnenenanssessosscossnsossscnnsos
Control building, ..ceeeevesincrerecnnncscosannns reeaens

Qthnr+ %n1181n@c

Equlpment for new frequen01es (l hOO l 700

136-137 megacycles)

Fiscal Year

Fiscal Year

Fiscal Year

1960 1961 1962
ML AN
PUUU y VU
QLA NNAA b
DOV, VUV @)uu,uuu
269,000 301,000
178,000 164,000
485,000 1uo,ooo
400,000 $50,000
375,000
215,000
130,000
153,000
590,000
250,000
2,460,000 1,505,000 1,763,000
2L2,000
240,000 510,000
511,500 434,000
230,000
330,000
164,000
hoo,000
135,000 240,000
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COST ESTIMATE (continued):

Digital recording and data handling............. oo
Maser/parametric ampllfier Cterrrereesaesnenanns cvenn

L
v

itter, with command and coherent
megacycles) .............. Geerenne

Equipment modernization:

Support equipment for standardization and test at

811 stationsS...eeerrnneeiennceroransesnsssensans cesee
Frequency change from 960 to 2,300 megacycles sesesae
Total, equipment modernization.............

Portable facilities:

Additional equipment for mobile tracking station.....
Transportable receiving station............c00unenes
Total, portable facilities........... ceccee

Total estimated cost.............. ceeen

Fiscal Year UFiscal Year Fiscal Year

1960 1961 1962
$210,000 $250,000
130,000
113,000
215,000
250, 000
$751,500  $2,655,000  $1,198,000
687,000 1,006,000
1,500, 000
_—— 687,000 2,506,000
158,000 350,000
1,000,000
- 158,000 1,350,000
$3,381,500  $8,000,000  $9,501,000




VARIOUS LOCATIONS
FISCAL YEAR 1962 ESTIMATES

FACILITIES FOR F-1 ENGINE PROGRAM

DESCRIPTION:

The contractor's manufacturing facility at Canoga Park, California,
requires edditional equipment to meet the needs of the F-1 booster
engine development program. Involved are modifications of the thrust
chamber brezing furnace, attachments for various machine tools, and ad-
ditional quality control, laboratory and test equipment. The engine test
site at the Edwards Air Force Base, California, requires tools and =quip-
ment for the support shops. In addition, test stand 1-B at the Edwards
Base must be provided with 1,200 feet of additional conduit for the
strain gage system running from the stand to the control center. Stand
1-B also needs a pillbox to permit observation of its second firing
position ard an elevator for personnel and material to reach its work
platforms. The fuel tanks associated with stand 1-B require plastic
linings to prevent condensation on the inner walls and contamination of
the fuel.

JUSTIFICATION:

The exceptional size of the F-1 engine and its components produces
unique and specialized requirements for its fabrication. A number of ex-
isting contractor fabrication facilities must be modified to meet the
schedule for the manufacture and assembly of parts and the initiation of
complete engine tests. A brazing furnace must be provided with con-
trolled environment equipment, safety devices, and precision controls.
The size, weight, configuration, materials, and tolerances of the F-1
components make necessary the use of special attachments and auxilisry
equipment for use with existing machine tools. To insure quality and
greater reliability, larger and more accurate measuring and inspection
devices will be required.

With test stand 1-B becoming available for complete engine testing
by about May 1961, a number of additions must be provided to assure its
maximum utilization. The strain gage system must be completed by in-
stalling additional conduit to the control center. Since a second
position of stand 1-B will be activated in mid-year 1961, & new observa-
tion post is required. Work platforms are located 7O feet and 120 feet
above the test shop area. There will be a daily need for personnel to
travel between these areas with tools and heavy equipment. An elevator
is inecluded in this project to expedite construction, repair, and modifi-
cation. It will eliminate the need for a heavy boom crane on standby.
The fuel tanks of stands 1-A and 2-A have been safeguarded by lining them
with plastic to prevent contaminetion of the fuel. It is proposed to
provide similer linings for the stand 1-B tanks., Additional tooling and
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equipment is also required to provide an adequate capability for meking
the on-site repairs and modifications needed by the accelerated test
schedule.

COST ESTIMATE:

Menufacturing and quality control equipment............. $265,000
Test facilities at the Edwards Air Force Bas€..ccccese.. 122,000
Design and engineering ServicesS....eceeecececssscoonesns 38,000

Total estimated cost......  $425,000

CONSTRUCTION SCHEDULE:

Total estimated completion time..cccvienvervcosvsnsereaes 15 months
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VARIOUS LOCATIONS
FISCAL YEAR 1962 ESTIMATES

FACILITIES FOR 200K ENGINE PROGRAM

DESCRIPTION:

Modifications to existing contractor facilities are required to
provide liquid hydrogen propellant storage and flow systems, and to pro-
vide special instrumentation for the measurement of thrust in the 200K
engine development program. The following work is proposed:

1. Modifications to the existing stand comprising alterations
1o the existing test run tank, the addition of tank founde.-
ilons, tank support structure, power distribution cables,
and control center cables.

2. Inszallation of a liquid hydrogen storage and transfer system
for engine testing. The system will include storage, tankage,
transfer lines, a fire fighting system, and associated punp-
ing equipment.

3. Installation of a gaseous hydrogen system to pressurize the
liquid hydrogen storage vessels and the on-stand run tanks.
The system will consist of a liquid hydrogen pump, a heat
exchanger for vaporizing liquid, high-pressure gas storage
vesgels, and transfer lines to the storage vessels and test
sand.

k., Additional flow, temperature, and thrust instrumentation for

test stand use and suitable high-frequency recording instru-
mnents for data recording center.

JUSTIFICATION:

The proposed modifications are required to develop the 200,00C pound
thrust hydrogen-oxygen engine. The risk to the successful development of
the engine within its projected schedule is high and any testing accident
may Jjeopardize the developing and launching schedule of the Saturn C-2
vehicle. Funding is requested to activate an additional engine test stand
by providing a hydrogen storage and feed system for an existing test stand
(stand VIS-2 at the contractor's Santa Susana Field Test Iaboratory). A
suitable oxygen system already exists. The stand will later be used in
acceptance testing of production engines.

CF10-19



COST ESTIMATE:

Test stand modification for hydrogen US€...seseveeccesse $350,000
Liquid hydrogen systemseseeeeseescesscrsesoscnssassssonss 165,000

Gaseous hydrogen SYsSteM.ceecesrececrsoscosososscosncnoes 40,000
Instrumentation...eoccveeeecaene T G0, 000
Design and engineering servicesS.....eeeerveseans _75,000

Total estimated cost...... $750,000

CONSTRUCTION SCHEDULE:

Total estimated completion time...c..iveeeveceneeenneees. 15 months
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VARIOUS LOCATIONS
FISCAL YEAR 1962 ESTIMATES

SOUNDING ROCKET FACILITIES

DESCRIPTION:

This project provides for the fabrication of a launcher of kncwn de-
sign, launcher pad, enclosures for rocket conditioning, and control. in-
strumentation for launch operations at Fort Churchill, Canada. Support
facilities such as radar tracking, telemetering, range safety, rocket
assembly, and check-out already exist at the site.

JUSTIFICATLON:

A high-altitude sounding rocket launch facility at Fort Churchill
is required to extend to greater altitudes the research currently teing
conducted there and to permit correlation with and supplementation of
sounding rocket data acquired from other polar regions. Existing launch-
ing facilities limit the altitude of suitable probes to under 150 km,
whereas the areas of required investigation extend from above 250 km
to 1,000 knn. The installation of a facility capable of launching toth
the Journeyman and Javelin vehicles will provide the means for carrying
probes up to about 1,000 km. Experiments in the areas of energetic
particles, magnetic fields, and ionospheres will be conducted.

COST ESTIMATE:

Journeyman-Javelin launching compleX........vvevveens.  $100,000
Launch instrumentation and control equipment.......... 100,000
Movabl.e launch complex enclosure............ veeeeenans 100,000

Insulated and temperature controlled rocket
cond:tioning area (50 feet by 100 feet: 5,000

squere feet @ $40.00 per square foot).......... e 200,000
Total estimated cost.... $500, 000

CONSTRUCTION SCHEDULE:

Total estimated completion time........ chreraeaaaeenas 9 months
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VARIOUS LOCATIONS
FISCAL YEAR 1962 ESTIMATES

DAMAGE REPAIR AND SPECIAL CONSTRUCTION

DESCRIPTION:

This project provides funds to repair damage to launch complex
facilities over and above the normal minimum clean up following a
launching; demage resulting from storms, and collision by vehicles
launched from other complexes; and damage from other unforeseen
hazards.

JUSTIFICATION:

Experience has demonstrated that the clean up and restoration
of damaged leunching areas may be considerably accelerated by the
immediate availability of funds. Occasions can arise where the
prompt initiation of work can eliminate weeks or months of delay,
not only in the repair or reconstruction of a facility, but also in
the work involved in protecting or preserving the facility until
damages cen be assessed. The sum of $750,000 requested in this pro-
ject is to cover NASA requirements at both the Atlantic and Pacific
Missile Ranges. Experience has shown, generally, that initial re-
covery coshs sufficient to start the process of refurbishing average
about $250,000 per launch pad. The contemplated launch rate of NASA
vehicles, viewed against the number of past catastrophies, indicates
an estimated funding requirement for about 3 emergency situations
per year.

COST ESTIMATE:

Total estimated cost... ﬁZE0,00Q
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1962 ESTIMATES

ADVANCED FACILITY PLANNING AND DESIGN

DESCRIPTICN:
The funds requested under this project are required for advanced

facility planning and design on projects for which construction funds
may be reguested in subsequent budgets.

JUSTIFICATION:

Long-rarnge plans in several program areas must anticipate the need
for the ccnstruction of facilities beyond the budget year for which esti-
mates are being submitted. A considerable saving in time and an increase
in the accurecy of construction cost estimates will result with the
availability of an advanced facility planning and design fund which can
be used to initiate the design of high-priority facilities prior to the
enactment of project authorization and the appropriation of funds. With-
out this project, the only method by which such advanced design work can
be initiated is through the use of the Administrator's emergency auth-
orization requested in the authorization act. However, the amount of
emergency euthorization requested for the fiscal year 1962 anticipates
that advarced planning and design requirements will be provided by this
project.

The provision of the separate and identifiable advanced planning and
design furd proposed by this project will allow the emergency auvthoriza-
tion to be conserved for emergency projects requiring the prompt initia-
tion of construction, and will permit advanced planning and design to be
funded without the necessity for reprogramming funds provided for other
projects.

COST ESTIMATE:

Total estimated cost......... Wreaesssenanns cecssareenes $2,002,000
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