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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

RESEARCH AND DEVELOPMENT

GENERAL STATEMENT

The program of research and development and supporting activities of the
National Aeronautics and Space Administration is directed toward maintaining
the United States in a position of world leadership in aeronautics and space.
The major program elements designed to achieve this objective are:

MANNED SPACE FLIGHT: Extended duration and rendezvous flights in
earth crbit, and lunar landing and return.

SPACE SCIENCE AND APPLICATIONS: A broad program of scientific
study cf the Earth, Moon, Sun, planets, stars and interplanetary
space, and the development of technology pertinent to applied
uses such as meteorological and communication satellites.

ADVANCED EESEARCH AND TECHNOLOGY: An effort required to provide
the technological base for the future aeronautics and space
programs ,

TRACKING AND DATA ACQUISITION: A function pertinent to the
support of the extensive NASA space flight program.

MANNED SPACE FLIGHT

A major part of the amount requested for FY 1966 will be applied to the
manned space flight program. The broad objectives of this program which re-
main unchanged are: to increase and broaden our capability to support men in
space and provide them with a space operation's capability for scientific and
technological purposes. Toward this end there are projects Gemini and
Apollo, as well as studies and supporting development needed for advanced
manned flight missions. Gemini will furnish information on the operation of
two men in space for periods of up to two weeks; and will provide for the
development of space navigation, guidance, rendezvous and docking techniques.
The objectives of Apollo are developing hardware, operational, and support
systems to provide a broad national capability for a program of space
exploration. This program has as a specific goal, in this decade, of achieving
manned flight to the moon, lunar landing, limited lunar exploration and the
safe return of the men to Earth. The advanced flight mission activity pro-
vides information and supporting developments pertinent to the extension of
the current manned flight programs.

In FY 1966 the Gemini program will move into its long duration manned
flight phase and the initial rendezvous flight will be undertaken. This
activity will be of direct significance to Apollo. The Apollo program will
be involved in extensive ground test activity in preparation for the first
flight tests of the command and service modules with the Saturn IB launch
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vehicle, which will take place in FY 1966, and in preparations for later
flight tests c¢f the Saturn V launch vehicle, In the area of advanced flight
missions particular attention will be given to design studies and advanced
component deve lcpment to extend the usefulness of the Apollo spacecraft.

SPACE _SCIENCE AND APPLICATIONS

A significant part of the budget requested for FY 1966 will support the
space science and applications program. The objectives of the science part
of the program are scientific studies of the Earth, space about the Earth, the
Moon, the planets and interplanetary space. This program encompasses the
following types of flight projects: Geophysical satellites, earth orbiting
solar and astronomical observatories, soft landing lunar probes, lunar orbit-
ing satellites, probes to the planet Mars and probes into interplanetary
space. The biosatellite program, directed toward the study of the effects of
space envirorment on biological systems, will be continued. In the area of
applicaticns, projects TIROS and Nimbus continue to reflect NASA suppert for
the on-going operational weather satellite development for the Weather Bureau;
in addition, the program provides for the technology required for future
operational systems., Effort will also continue in the development of the
Applications Technology Satellite, which will provide information required for
the design ardd development of future communications, meteorological ard
scientific satellite systems.

ADVANCED RESEARCH AND TECHNOLOGY

The advanced research and technology effort constitutes a continuing
overall program to support the current aeronautics and space programs and to
assure the scientific and engineering bases for undertaking future programs,
The major portion of this work, which looks beyond the present programs, is
to develop new knowledge and technological advancements applicable to missions
of the future, This program includes effort in the fields of spacecraft and
launch vehicle technology, human factors, electronics, chemical and nuclear
propulsion, space power systems and aeronautics including supersonic trans-
port research.

TRACKING AND DATA ACQUISITION

A world-wide network of tracking and data acquisition statioms is
essential to support the broad space flight program of the agency. The
tracking and data acquisition effort during FY 1966, as in prior years, will
be directed to support the planned flight programs and provide, where nec-
essary, increased tracking and data acquisition capability, Particular
attention will be given to the support of the Apollo manned space flight
program and to the large observatory class of unmanned satellites in the
space science program.
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TECHNOLOGY UTILIZATION

The technology utilization program provides for the identification,
evaluation and dissemination to the industrial community, technical informa-
tion gained from the various programs for which there are potential industrial
and commercial applications. Included in the program are efforts to develop
better methods for management of large-scale research and development programs,
to improve our understanding of matters related to the growth of science and
technology programs, and to the transfer of technological advances and innova-
tions developad in the NASA program to industry at large.

FINANCING

The FY 1966 budget to support the research and development program, dis-
cussed in detail in this volume, is $4,575,900,000. This compares to a program
totaling $4,268,632,000 for FY 1965.

The program amounts shown for FY 1964 and FY 1965 in this budget reflect
two significant adjustments in comparison to the amounts appropriated for
these two fiscal years. These are: 1 =~ Certain support services (principally
housekeeping) are now included in the budget for the 'Administrative
Operations' appropriation; and 2 - Of the FY 1965 appropriation, $72,494,000
has been applied to the FY 1964 Apollo program.

Expenditures for the current fiscal year are estimated at $3,782,000,000
and $4,120,000,000 for FY 1966.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

GENERAL STATEMENT

This appropriation provides for the design, construction, purchase of
equipment, modernization of facilities, and for advanced design of facilities
planned for future authorization. The major program elements may be summarized
as follows:

MANNED SPACE FLIGHT: These projects will support the Apollo space-
craft and Saturn launch vehicle development and test efforts.
Specific items included will provide for needed astronaut training
facilities, enginezring work areas and augmentation of support
facilities,

SCIENTIFIC INVESTIGATIONS IN SPACE: Projects in this category will
support activities in space science. They will provide for needed
improvements in the testing of spacecraft and experiments carr:ied

as spacecraft paylonads for the unmanned lunar and planetary explora-
tion program, for improvements in other facilities for unmanned
spacecraft missions and for necessary improvements to laurch area
facilities for the medium class and small launch vehicles.

ADVANCED RESEARCH AND TECHNOLOGY: These estimates cover projects
including laboratory and supporting facilities for the Electronics
Research Center as well as research facilities for other
Installations,

AIRCRAFT TECHNOLOGY AND SUPPORTING OPERATIONS: Estimates for rthese
projects include facilities to support the advanced aircraft programs
and facilities for tracking and data acquisition,

The appropriation for FY 1965 was $262,880,500. The same amount was
authorized fcr 1965. $74,700,000 is requested for FY 1966; a cdecreiase of
$188,180,5C0 from the 1965 appropriation. Total expenditures for construc-
tion of facilities are estimated to be $406,000,000 in FY 1966, a dicrease of
$118,000,0C0 from the $524,000,000 estimated for FY 1965.

The budget request contains $78,000 to provide fall-out shelters for
selected new facilities. The amount has been determined in consultation
with the Department of Defense based on DOD policy and criteria.

The format for reflecting fall-out shelters in each of the projects in
the budget request varies, The reason is to distinguish among those
facilities irn which provisicn for fall-out protection is either inherent in
the structure, provision is required, or, because of prohibitive costs and

CF ii



hazardous areas provision for fall-out protection would not be desirable.

This volume contains material in support of the requested authorization
and appropriation for FY 1966.

762-046 O - 65 - 2 CF iii



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
ADMINISTRATIVE OPERATIONS

GENERAL STATEMENT

The Administrative Operations appropriation provides for personnel,
travel, and other supporting expenses of NASA installations including
Headquarters engaged in the conduct of Research and Development programs.
These installations are institutionally administered by the Associate
Administrator who has prime responsibility for the R&D programs condu:ted
at each installation. The Associate Administrator for Manned Space Flight
is responsible for the Kennedy Space Center, Manned Spacecraft Center, and
the Marshall Space Flight Center. Goddard Space Flight Center, the Pacific
Launch Operations Office, and Wallops Station are under the institutional
cognizance of the Associate Administrator for Space Science and Applications.
The Associate Administrator for Advanced Research and Technology is in-
stitutionally responsible for the Ames Research Center, the Electronics
Research Center, the Flight Research Center, Langley Research Center, the
Lewis Research Center, and the Space Nuclear Propulsion Office. Headquarters
reports directly to the Associate Administrator, and the Western Operations
Office reports to the Deputy Associate Administrator for Industry Affairs.
Installation descriptions and funding requirements are grouped in this volume
in accordance with the prime missions of the installations,

Manpower

With the exception of an increase of 300 positions for the Electronics
Research Center, there is no planned increase in manpower at other NASA
installatiorns during FY 1966. The following tabulations indicate the dis-
tribution of NASA personnel by program and the numbers of personnel ty center:

Personnel Distribution

1964 1965 1966
Direct Persconnel by Program
Manned Space Flight
Gemini.... Sttt e 1,141 1,402 1,385
Apollo.....vveunnnn e . 8,266 8,835 8,857
Advanced missions.......c.v.u 343 343 343
9,750 10,580 10,585
Space Scieace and Applications
Physics and astronomy......... 1,234 1,292 1,297
Lunar and planetary exploration. 296 388 382
Sustaining university program.. 68 73 73
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Space Science and Applications (cont'd)

Launch vehicle development...........
Launch vehicle procurement..... teanen
Bioscience......cvee... ceeean ceeean
Meteorological satellites...... cevenn
Communication satellites....... ceenes

Applications technology satellltes

Advanced Research and Technology

Basic research..........ccievvivenn
Space vehicle systems ,,.,...........
Electronics systems......vcvvvereennn
Human factor systemsS.......eeeove.. .o
Nuclear~electric systemS........evu..
Nuclear rocketS....ovevrveenennnennen
Chemical propulsion....... e i e e
Solar and chemical power..........c...
Aeronautics.....c.oivii i riicennnsncnnn

Tracking and Data Acquisition .¢-..sec-.

Technology Utilization.,.....ccecececees

Sub-total, direct positions........

Support Personnel

Director and staff................
Administration...... Cee e .

Research ard development support......
NASA-wide support......... er e
Sub-total, support positions.........
Total, permanent positions.............
Sub-total, other positions...........

Total, all positions........cveeevvoesn

1964 1965 1956
340 317 314
324 346 334
240 236 239
297 312 306
127 76 65

56 103 _113
2,982 3,143 3,123
1,268 1,259 1,266
1,389 1,366 1,324

906 1,040 1,325

214 211 219

529 490 489

530 524 524

425 409 309

275 318 319
1,39 1,467 1,600
6,930 7,084 7.375

851 802 800

50 50 50
20,563 21,659 21,933

472 537 540
4,411 4,432 4,439
5,499 5,521 5,533
1,039 1,051 1,055
11,421 11,541 11,567
31,984 33,200 33,500
515 600 600
32,499 33,800 34,100
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Personnel Requirements

1964 1965 1966
Manned Space Flight
Kennedy Space Center............ 1,592 2,045 2,045
Manned Spacecraft Center........ 4,171 4,686 4,686
Marshall Space Flight Center.... 7.502 7,489 7,489
13,265 14,220 14,220
Space Science and Applications
Goddard Space Flight Center..... 3,610 3,677 3,677
Pacific Launch Operations Office 22 19 19
Wallops Station.....eveeevncenes 516 518 518
4,148 4,214 4,214
Advanced Research and Technology
Ames Research Center............ 2,201 2,185 2,185
Electronics Research Center..... 25 250 550
Flight Research Center.......... 605 605 605
Langley Research Center......... 4,279 4,238 4,238
Lewis Research Center........... 4,851 4,815 4,815
Space Nuclear Propulsion Office. 112 116 116
12,073 12,209 12,509
Supporting Activities
Headquarters, NASA.....ccvoeuves 2,091 2,156 2,156
North Eastern Operations Office. 32 -0 - -0 -
Western Operations Office....... 375 401 491
2,498 2,557 2,557
Permanent positions............. 31,984 33,200 33,520
Positions, other than
permanent,...sooecceees cecaae 515 600 60
TOTAL. . ¢ cviveetnnereesosansoosasacs 32,499 33, 800 34,100
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Funding

The FY 1¢66 funding request for Administrative Operations is $36.3
million less than the FY 1965 estimate. This decrease is primarily due
to the initial procurement of major automatic data processing equipment
in FY 1965, where the procurement of such equipment was more economical
than continuec rental. The estimate in FY 1966 for the procurement of
additional equipment is sharply reduced from FY 1965. The object classi-
fication description of resources requested is tabulated below:

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION
(Thousands of Dollars)

1964 1965 1966
11. Personnel compensation............. 288,081 336,696 345,207
12, Personnel benefits.....eevvevncsnes 20,241 23,490 24,193
21. Travel arnd transportation of persons 18,536 21,000 21,000
22. Transportation of things........... 5,400 5,675 5,049
23. Rents, communicationsand utilities. 47,230 53,191 49,556
24, Printing and reproduction.......... 4,387 4,683 4,869
25, Other servicesS.....ieveesvearsacess 70,952 93,037 108,023
26. Supplies and materials............. 24,203 22,968 23,140
31, Equipmernt....ceeececsoscscsossoanose 22,236 79,152 23,109
32, Lands and structureS.....eeeeeeeess 10,339 5,811 5,235
40. Insurance claims and indemnities... 5 18 19
Total.veeeoeeroeoooanas Ceeterreeeae s 511,610 645,721 609,400

Of the $645.7 million shown for FY 1965, $22.5 million is included as
the comparative cost of items formerly provided from the Research and
Development appropriation and which are being budgeted as part of the
Administrative Operations request for the first time in FY 1966. In FY 1966,
$24.8 million is requested for these items which are: housekeeping support of
the Merritt Island Launch Area at the Kennedy Space Center, NASA, and at the
White Sands Missile Range; the cost at the Jet Propulsion Laboratory cf the
lease of administrative aircraft and certain contract administration costs.

Personnel Compensation and Benefits

The cost of providing for personnel compensation and benefits is
estimated to be $9.2 million more in FY 1966 than in FY 1965. This increased
cost is directly related to the increase of 704 manyears of employment, in
FY 1966 over FY 1965. Of this increase, 544 manyears are due to the cost of
the full year for the 1,300 increase in NASA's strength in FY 1965. The
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balance, or 160 manyears, is the manyears derived from the 300 additional
positions planned for the Electronics Research Center in FY 1966,

Other Costs

The FY 1966 request for travel and other supporting expenses shows a net
reduction of $45.5 million from the FY 1965 estimate. This net reduction
includes a decrease of approximately $56 million in the procurement of ADP
equipment, which is only partially offset by increases in utilities,
other services, and supplies and materials. 1In general, these increases
are the result of additional facilities being completed and becoming
operational, a higher level of average employment, and the partial restora-
tion in FY 1956 of items which were deferred in FY 1965 when NASA absorbed
the cost of the "Government Employees Salary Reform Act of 1964'", approved
in August 1964 (PL 88-426). The specific increases as they relate to each
installation are explained in the installation presentations contained in

this volume.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN

AS RECONCILED TO FINANCING SCHEDULE

Fiscal Year Fiscal Year Fiscsl Year
1964 1965 1966
Budget Activity:
1. Manned Space Flight:
(a) Gemini....... creese $418,900,000 $308,400,000 $242,100,000
(b) Apollo............ 2,272,952,000 2,606,778,000 2,997,%85,000
(c) Advanced mission
studies......... 21,200,000 26,000,000 10,000,000
2, Scientific Investigations
in Space:
(a) FPhysics and
astronomy,....... 189,118,000 182,546,000 224,300,000
(b) Lunzr and planetary
exploration..... 267,445,000 281,803,000 294,515,000
(c) Bioscience........ 21,479,000 37,700,000 40,600,000
(d) Launch vehicle
development..... 125,100,000 107,900,000 97,500,000
3. Space Applications...... 100,451,000 73,165,000 94,600,000
4, Space Technology........ 298,692,000 283,600,000 235,500,000
5. Aircraft Technology..... 21,795,000 35,240,000 42,200,000
6, Supporting Activities:
(a) Tracking and data
acquisition..,... 194,347,000 274,750,000 246,200,000
(b) Sustaining
university
Program, ,..e.... 40,000,000 46,000,000 46,000,000
(c) Technology
utilization..... 3,500,000 4,750,000 5,000,000
Total Budget Plan,.... $3,974,979,000 $4,268.6;2l000 §4!57gl900!000




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN
AS RECONCILED TO FINANCING SCHEDULE

Fiscal Year Fiscal Year Fiscal Year
1964 1965 1966

Financing:

Appropriation.........0..... $93,926,000,000 $4,363,594,000 $4,575,900,000
Transferred to-
"Constructicn of
facilities' (77 Stat,
7751 1) T -20,046,300 - ---
"Administrative
Operaticns' (77 Stat,
439) . iiiciiecenccccnnes -15,685,000 -—- ---

Appropriation
(adjusted).......... 3,890,268,700 4,363,594,000 4,575,900,000

Transferred tc ''Construction

of facilities'" in FY 1965 -1,411,000 - -
Prior year funding applied -

available from adjustments

to FY 1962 budget plan.... 2,785,300 —— ———
Transfers from prior years

"Construction of

facilities" funds....... 17,293,000 --- -—--
Reprograming to prior year
budget plan.....veeeeanens 72,494,000 -72,494,000 -——-
Comparative transfer to
"Administrative Operations" -6,451,000 -22,468.000 ———

Total financing of

budget plan........... $3,974,979,000 $4,268,632,000 $4,575,300,000




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

RESEARCH AND DEVELOPMENT

BUDGET PLAN BY PROGRAM BY COGNIZANT OFFICE

BUDGET
ACTIVITY FY 1964 FY 1965 FY 1966
MANNED 5PACE FLIGHT..... $2,713,052,000 $2,941,178,000 $3,249,485,000
la Geminil...veieernrenns . 418,900,000 308,400,000 242,100,000
b Apollo.......cveenn .. 2,272,952,000 2,606,778,000 2,997,385,000
lc Advanced mission
studies..iievnnenan 21,200,000 26,000,000 10,060,000
SPACE SCIENCE AND
APPLICATIONS v cavcasen $746,879,000 $731,486,000 $797,515,000
2a Physics and astronomy, 148,623,000 136,814,000 172,100,000
2b Lunar and planetary
exploration....... .o 205,762,000 206,150,000 215,615,000
6b Sustaining university
PrOBTaM. . v avesonsoas 40,000,000 46,000,000 46,000,000
2d Launch vehicle
development......... 111,900,000 96,500,000 63,600,000
* Launch vehicle
procurement...... .o 129,986,000 154,672,000 194,500,000
2¢ Biosclence............ 21,479,000 28,700,000 31,500,000
3 Meteorological
satellites.......... 63,177,000 31,200,000 42,700,000
3 Communications ‘
satellites........ .. 8,413,000 8,055,000 2,800,000
3 Applications technology
satellites.......... 17,539,000 23,395,000 28,700,000
ADVANCED RESEARCH AND
TECHNOLOGY . ... v\ - $317,201,000 $316,468,000 $277,700,000
4 Basic research........ 22,653,000 21,231,000 22,000,000
4 Space vehicle systems, 45,714,000 44,495,000 35,000,000
4 Electronic systems.... 28,700,000 25,422,000 34,400,000
4 Human factor systems.. 13,200,000 13,320,000 14,900,000
4 Nuclear-electric
SYSEeMS..iveernenene 45,963,000 42,492,000 27,006,060
4 Nuclear-rockets.,...... 79,176,000 56,731,000 58,000,000
4 Chemical propulsion... 46,000,000 63,792,000 306,000,000

762-046 O - 55 - 3
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BUDGET
ACTIVITY FY 1964 FY 1965 FY 1966

ADVANCED RESEARCH AND
TECHNOLOGY (Cont'd)..

4 Sola: and chemical
POWEL « vt e s e e $14,000,000 $13,745,000 $14.,200,000
5 Aeronautics.......... 21,795,600 35,240,000 4% 200,000
6a TRACKING AND DATA
ACQUISITION,........ . $194,347,000 $274,750,000 $246.200,000
6c TEGHNOLOGY UTILIZATION. 3,500,000 4,750,000 $5,000,000
TOTAL PLAN ............ $3,974,979.000 $4.,268,632,.000 $4.57%,900,000

Funds for the procurement of launch vehicles are statistically distributed
to unmannad flight programs (e.g. Physics and Astronomy, Space Vehicle
Systems) .

SUM 4



SUM 4) No. 1

762-046 O - 65 (Fols.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES
DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

(In thousands of dollars)

J, F, KENNEDY MANNED MARSHALL GODDARD FACIFIC L AUNCH AMES ELECTRONICS FLIGHT LANGLEY LEWLS SPACE NUCLEAR WESTERN
PROGRAM OFFICE TeThL Skalt CENTER) SFACECRAFT SFACE FLIGHT SFACE FLIGHT CFERATIGNS WALLOPS RESEARCH RESEARCH RESEARCH RESE ARCH RESEARCH PROPULS1ON HEADQUARTERS OPERATIONS
HMASA CENTER CENTER CENTER OFFICE STATION CENTER CENTER CENTER CENTER CENTER OFFICE OFFiCE
Oftice of Manned Space Flight
1964, ceevnscesansnnae 2,713,052 49,881 1,356,036 1,266,424 206 - - 75 - - 2,017 2,975 - 35,091 347
1965, eucecssnsccsnnee 2,941,178 48,622 1,397,050 1,437,356 275 - - 75 - - 2,900 600 - 54,100 200
1966.ceeersesccccnscne 3,249,485 69,345 1,465,040 1,656,600 500 - - 200 - - 3,700 300 - 53,550 250
Office of Space Science and
Applications
19640 0euceavesssonsens 746,879 1,819 3,256 780 235,148 - - 25,843 - 44 35,168 197,522 - 87,202 160,097
1965, cceerececenssnnsas 731,486 4,808 7,254 675 183,408 90 1,390 35,085 - 85 59,806 197,323 - 108,994 132,568
1966.40veeveccccannnen 797,515 4,225 17,800 13,440 227,712 - 4,500 28,305 - 100 51,860 196,730 - 105,375 147,468
Office of Advanced Research and
Technology
1964, cesisevcreccecanes 317,201 - 3,702 31,821 8,252 - - 14,404 - 8,447 38,741 99,759 60,355 25,026 26,694
1965.ceceaccscsacannsse 316,468 - 1,750 28,511 8,127 - - 17,724 1,873 9,190 32,548 115,825 44,995 34,322 21,603
196640 escececsccscess 277,700 - 3,235 18,035 9,300 - - 16,945 5,200 16,530 42,776 61,595 48,900 33,638 21,546
Office of Tracking and Data
Acquisition
1964, 0cacacccreccannss 194,347 - - 2,900 132,817 - 5,100 - - 1,800 2,450 - - 7,210 42,070
19650 easascessocsecos 274,750 - - 2,000 195,201 - 5,450 - - 2,200 2,200 - - 7,900 59,799
19664csnscsnrsnssonens 246,200 - - 1,500 173,400 - 5,900 - - 2,000 2,500 - - 7,900 53,000
Office of Technology Utilization
and Policy Planning
1964, 0ciaacoacsaesense 3,500 - - - - - - - - - - - - 3,500 -
196500 ccerasesnncncnes 4,750 - - - - - - - - - - - - 4,750 -
19660000 evasscscsesase 5,000 - - - - - - - - - - - - 5,000 -
Total Budgét Plan
1964, iacecesncrcannea 3,974,979 51,700 1,362,99 1,301,925 376,423 - 5,100 40,322 - 10,291 78,376 300, 256 60,355 158,029 229,208
1965, 0acevessnsncnanss 4,268,632 53,430 1,406,054 1,468,542 387,011 90 6,840 52,884 1,873 11,475 97,454 313,748 44,995 210,066 214,170
19660ceeesarecccecense 4,575,900 73,570 1,486,075 1,689,575 410,912 - - 10,400 45,450 5,200 18,630 100,836 258,625 48,900 205,463 222,264
SUM 5



SUM 4) No. 2

762-046 O - 65 (Fols,

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES
DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

(In thousands of dollars)

J. F, KENNEDY PalNEY MARSHALL GODDARD PACIFIC LAUNCH AMES ELECTRONICS FLIGHT LANGLEY ] LEWIS SPACE NUCLEAR WESTERN

PROGRAM TOTAL SPACE CENTER, SFACECRAFT SF FUISHT SPACE FLIGRT CPERATIONS WALLOPRS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULS I ON HEADQUARTERS OPERATIONS

NASA CENTER CENTER CENTER GFFICE STATION CENTER CENTER CENTER CENTER CENTER OFFICE OFFICE=

OFFICE UF MANNED SPACE 1964 27 713 052 40 281 1,356,038 1,200,424 2006 - - 75 - - 2,017 2,975 - 35,091 347

FLIGHT, TOTAL 1965 2,941,178 48,622 1,397,050 1,437,356 275 - - 75 - - Z,900 600 - 54,100 200

1966 3,249,485 69,345 1,465,040 1,656, 600 500 - - 200 - - 3,700 300 - 53,550 250

Gemini 1964 418,900 - 418,900 - - - - - - - - - - - -

1965 308,400 - 308,050 - - - - - - - - - - 350 -

1966 242,100 - 241,700 - - - - - - - - - - 400 -

Apollo 1964 2,272,952 49,481 933,486 1,257,179 206 - - 75 - - - 2,975 - 29,293 257

1965 2,606,778 48,172 1,080,800 1,429,406 275 - - 75 - - 1,200 600 - 46,050 200

1966 2,997,385 68,945 1,221,940 1,651,300 500 - - 200 - - 2,000 300 - 51,950 250

Advanced mission studies 1964 21,200 400 3,650 9,245 - - - - - - 2,017 - - 5,798 90

1965 26,000 450 8,200 7,950 - - - - - - 1,700 - - 7,700 -

1966 10,000 400 1,400 5,300 - - - - ) - - 1,700 - - 1,200 -

OFFICE OF SPACE SCIENCE 1964 746,879 1,819 3,256 780 235,148 - - 25,843 - 44 35,168 197,522 - 87,202 160,097

AND APPLICATIONS, TOTAL 1965 731,486 4,808 7,254 675 183,408 90 1,390 35,085 - 85 59,806 197,323 - 108,994 132,568

1966 797,515 4,225 17,800 13,440 227,712 - 4,500 28,305 - 100 51,860 196,730 - 105,375 147,468

Physics and astronomy 1964 148,623 - 1,020 195 123,753 - - 605 - 44 2,333 150 - 20,047 476

1965 136,814 - 2,300 20 107,473 - 1,390 1,764 - 85 2,280 - - 21,168 334

1966 172,100 - « 2,600 20 133,585 - 4,500 2,255 - 100 1,730 - - 26,660 650

Lunar and planetary 1964 205,762 - 1,867 505 1,084 - - 15,382 - - 20,146 - - 9,521 157,257

exploration 1965 206,150 - 4,429 535 1,111 - - 16,054 - - 43,050 - - 10,667 130,304

1966 215,615 - 14,000 300 900 - - 8,600 - - 37,300 - - 9,500 145,015

Sustaining university 1964 40,000 - - - - - - - - - - - - 39,940 60

program 1965 46,000 - - - - - - - - - - - - 45,965 35

1966 46,000 - - - - - - - - - - - - 45,965 35

Launch vehicle development 1964 111,900 983 - - 250 - - - - - 115 109,497 - 1,055 -

1965 96,500 1,783 - - 925 - - - - - 650 91,317 - 1,825 -

1966 63,600 1,050 - 13,000 550 - - - - - 300 47,600 - 1,100 -

Launch vehicle procurement 1964 129,986 836 - - 23,326 - - - - - 11,930 87,875 - 6,019 -
1965 154,672 3,025 - - 19,960 90 - - - - 13.106 106, DDA - 12, %08

19ARA 104 500 2,178 - - 25,025 - - - - - 11,700 149,130 - 7,470 -

Bioscience 1964 21,479 - 234 - 250 - - 9,856 - - - - - 9,896 1,243

1965 28,700 - 475 - 250 - - 17,267 - - - - - 9,209 1,499

1966 31,500 - 1,000 - 250 - - 17,450 - - - - - 11,550 1,250

Meteorcological satellites 1564 63,177 - 135 80 62,346 - - - - - 444 - - 172 -

1965 31,200 - 50 170 29 575 - B - - 420 - - 1,035 -

1966 42,700 - 200 120 39,720 - - - - - 530 - - 2,130 -

Communication satellites 1964 8,413 - - - 7,661 - - - - - 200 - - 552 -

1965 8,055 - - - 1,415 - - - - - 300 - - 6,340 -

1966 2,800 - - - 1,500 - - - - - 300 - - 1,000 -

Applications technology 1964 17,539 - - - 16,478 - - - - - - - - - 1,061

satellites 1965 23,395 - - - 22,699 - - - - - - - - 300 396

1966 28,700 - - - 28,182 - - - - - - - - - 518

SUM 6
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SUM 4) No.

762-046 O - 65 (Fols.

DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

(In thousands of dollars)

J. F, KENNEDY MANNED MARSHALL GODDARD PACIFIC LAUNCH AMES ELECTRONICS FLIGHT L ANGLEY LEWIS SPACE NUCLEAR WESTERN

PROGRAM TOTAL SPACE CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGKHT OPERATONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULSION HEADQUARTERS OPERATIONS
NASA CENTER CENTER CENTER OFFICE STATION CENTER CENTER CENTER CENTER CENTER OFFICE OFFICE l'/

OFFPICE OF ADVANCED RESEARCH 1964 317,201 - 3,702 21,821 8,252 - - 14,404 - 8,447 38,741 99,1759 60, 355 25,026 26,694
AND TECHNOLOGY, TOTAL 1965 316,468 - 1,750 28,511 8,127 - - 17,724 1,873 2,130 32,548 115,825 44,995 34,322 21,603
1866 277,700 - 3,235 18,035 9,300 - - 16,945 5,200 16,530 42,776 61,595 48,900 33,638 21,546

Basic Research 1964 22,653 - - 986 235 - - 1,692 - - 1,466 3,464 - 7,831 6,979
1965 21,231 - - 916 257 - - 1,881 - 30 1,861 2,234 - 8,260 5,792

1966 22,000 - - 920 260 - - 1,900 200 30 1,920 2,750 - 8,220 5,800

Space vehicle systems 1964 45,714 - 629 13,569 878 - - 1,942 - 1,403 15,257 3,186 - 3,282 5,568
1965 44,495 - 730 16, 744 956 - - 2,922 - 2,020 9,659 2,326 - 5,700 3,438

1966 35,000 - 855 4,490 930 - - 2,655 - 1,180 13,461 1,770 - 6,519 3,140

Electronic systems 1964 28,700 - 1,079 4,644 3,274 - - 2,399 - 1,072 8,848 463 - 4,087 2,834
1965 25,422 - 475 3,469 2,797 - - 3,650 1,873 1,103 6,390 445 - 2,493 2,727

1966 34,400 - 880 4,525 3,035 - - 3,390 5,000 1,400 9,120 580 - 3,270 3,200

Human factor systems 1964 13,200 - 1,900 235 - - - 3,820 - 1,32 1,835 137 - 3,931 -
1965 13,320 - 445 220 - - - 4,113 - 2,000 3,204 230 - 3,108 -

1966 14,900 - 900 300 - - - 4,680 - 1,500 4,450 200 - 2,870 -

Nuclear-electric systems 1964 45,963 - 94 263 1,320 - - - - - - 41,719 - 685 1,882
1965 42,492 - 100 290 1,142 - - - - - 400 37,038 - 1,186 2,336

1966 27,000 - 100 400 1,200 - - - - - - 22,700 - 1,000 1,600

Nuclear rockets 1964 79,176 - - 7,153 - - - - - - - 11,330 60,355 - 338
1965 56,731 - - 1,280 - - - - - - - 10,450 44,995 - 6

1966 58,000 - - 1,300 - - - - - - - 7,800 48,900 - -

Chemical propulsion 1964 46,000 - - 3,542 375 - - - - - 1,144 31,205 - 3,194 6,540
1965 63,792 - - 3,592 550 - - - - - 1,480 45,227 - 8,760 4,183

1966 30,000 - 500 5,100 800 - - - - - 1,980 8,095 - 8,825 4,700

Solar and chemical power 1964 14,000 - - 1,429 2,170 - - 105 - - 710 6,403 - 630 2,553
1965 13,745 - - 2,000 2,425 - - 191 - - 690 4,309 - 1,009 3,121

1966 14,200 - - 1,000 3,075 - - 170 - - 740 5,000 - 1,109 3,106

Aeronautics 1964 21,795 - - - - - - 4,446 - 4,630 9,481 1,852 - 1,386 -
1965 35,240 - - - - - - 4,967 - 4,037 8,864 13, 566 - 3,806 -

1966 42,200 - - - - - - 4,150 - 12,420 11,105 12,700 - 1,825 -

SITICE OF TRACKING ANy Lyou 194,347 - - 2,900 132,817 - 5,100 - - 1,800 2,450 - - 7,210 42,070
DATA ACQUISITION 1965 274,750 - - 2,000 195,201 - 5,450 - - 2,200 2,200 - - 7,900 59,799
1966 246,200 - - 1,500 173,400 - 5,900 - - 2,000 2,500 = - 7,900 53,000

Tracking and data acquisition 1964 194,347 - - 2,900 132,817 - 5,100 = - 1,800 2,450 - - 7,210 42,070
1965 274,750 - - 2,000 195,201 - 5,450 - - 2,960 2,200 - 7,500 39, 199

1200 245,280 - - 1, 500 173,400 - 5,900 - - 2,000 2,500 - - 7,900 53,000

OFFICE OF TECHNOLOGY 3,500 - - - - - - - - - - - - 3,500 -
UTILIZATION AND POLICY 19653 4,750 - - - - - - - - - - - - 4,750 -
PLANNING 1966 5,000 - - - - - - - - - - - - 5,000 -
Technology utilization 1964 3,500 - - - - - - - - - - - - 3,500 -
1965 4,750 - - - - - - - - - - - - 4,750 -

1966 5,000 - - - - - - - - - - - - 5,000 -

TOTAL BUDGET PLAN 1964 3,974,979 51,700 1,362,994 1,301,925 376,423 - 5,100 40,322 - 10,291 78,376 300,256 60,355 158,029 229,208
1965 4,268,632 53,430 1,406,054 1,468,542 387,011 90 6,840 52,884 1,873 11,475 97.454 313,748 44,995 210,066 214,170

1966 4,575,900 73,570 1,486,075 1,689,575 410,912 - 10,400 45,450 5,200 18,630 100,836 258,625 48,900 205,463 222,264

1/Amount for Western Operations Office includes funds for the Jet Propulsion Laboratory as shown in the Research and Development program justification (Vol, IT)
SUM 7
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN AS

RECONCILED TO FINANCING SCHEDULE

Fiscal Year

1964

Fiscal Year

Fiscal Year
1966

Budget Activity

Mannec¢ Space Flight......... $496,841,600

Scientific Investigations

1965

$213,481,500

$27,825,000

in Space....... Cr e con 16,698,700 5,765,000 3,377,000
Space Applications,........ . 3,933,000 --- --
Space Technology............ 60,949,700 23,812,000 20,435,000
Aircrsft Technology....... . 2,585,000 4,452,000 762,000
Suppcrting Activities....... 134,442,300 15,370,000 17,301,000

Total Budget Plan......... $715,450,300 $262,880,500 $74,700,000
Financing:

Appropriation........ ..... $680,000,000 $262,880,500 $7%,700,000

Transferred from (77 Stat,

439) —
"Research and develop-
ment" ... .. i, 20,046,300 - --
"fAdministrative
operations'",.......... 13,300,000 -—- --
Appropriation
(adjusted)........ 713,346,300 262,880,500 74,700,000
Transferred from ''Research
and development" in FY
1965 (77 Stat. 439)..... 1,779,000 - --
Prior year funding applied —
available from adjustments
to prior year budget plans 325,000 --- -
Total financing of
budget plan...... eo... $715,450,300 $262,880,500 $74,700,000

SUM 1



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN
BY BUDGET ACTIVITY SHOWING LOCATION TOTALS INCLUDED IN EACH ACTIVITY

Fiscal Year Fiscal Year Fiscal Year
1964 1965 196¢€

1. MANNED SPACE FLIGHT....... $496,841,600 $213,481,500 $27,825,000

John F. Kennedy Space

Center, NASA.......... 280,520,300 85,377,200 7,295,000
Manned Spacecraft Center 36,142,000 24,443,000 4,400,000
Marshall Space Flight

Center..veesecsssoncss 30,081,000 14,999,700 4,776,000
Michoud Plant.....cecees 9,058,000 6,313,500 30¢',000
Mississippi Test

Facility.ieeeonononsns 96,163,300 54,182,000 2,121,000
Various l,ocationS....... 44,877,000 28,166,100 6,133,000
Facility Planning and

Design;..u............. === === 2’80(')000

2. SCIENTIFIC INVESTIGATIONS
IN SPACE ... ceveoscoennsse $16,698,700 $5,765,000 $8,377,000
Ames Research Center,... 96,000 --- 2,749,000
Goddard Space Flight

Center,e.ceosceoccnces 13,164,500 500,000 2,400,000
Jet Propulsion Laboratory 3,243,200 2,895,000 ---
John F. Kennedy Space

Center, NASA,.....cc0e0e 170,000 1,741,000 1,300,000
Various Locations.,..... 5,000 - -—-
Wallops Station....ceee. 20,000 629,000 1,048,000
Facility Planning and

DeSigi.eeeeecscaconsns --- - 880,000

3. SPACE APPLICATIONS........ $3,933,000 $ - $ -~

Goddard 3pace Flight
Centeﬁ.... ooooo oo s 000 3’933,000 - _-_—=

SUM 2
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SPACE TECHNOLOGY....00c0c0eces

Ames Research Center.......
Electronics Research

107: ¢ 3 o - o
Langley Research Center....
Lewis Research Center...,...
Nuclear Rocket Development

Station,..eeeeesvessossecs
Various LocationsS..ceccosee
Facility Planning and

DesigNecescseccccancasens

ATIRCRAFT TECHNOLOGY...oeeseee

Ames Research Center.......
Flight Research Center.....
Langley Research Center....
Lewis Research Center,.....
Facility Planning and
Designecececesescsencenne

SUPPORTING ACTIVITIES........

Goddard Space Flight Center
Jet Propulsion Laboratory..

John F. Kennedy Space Center,

NASA, . .ceieeeenncccennnse
Various LocationS..eeeeoees
Wallops StationN...ceseecoos
Facility Planning and

Design.....

TOTAL PLAN.....ceosecesvsacencasscee

Fiscal Year

Fiscal Year

Fiscal Year

1964 1965 1966
$60,949,700  $23,812,000  $20,435,000
11,464,000 3,100,000 -——-
4,820,000 10,050,000 10,000,000
9,872,700 3,253,000 7,568,000
20,468,000 1,555,000 867,000
4,190,000 --- ---
10,135,000 5,854,000 ---
——- .- 2,000,000
$2,585,000 $4,452,000 $762,000
20,000 2,630,000 -
2,495,000 --- ---
70,000 1,322,000 682,000
- 500,000 -
—— - 80,000
$134,442,300  $15,370,000  $17,301,000
84,000 1,291,000 .-
——- 725,000 .-
4,000,000 1,955,000 -
129,803, 300 10,279,000 15,561,000
555,000 1,120,000 -
——- ——- 1,740,000
$715,450,300  $262,880,500  $74,700,000

SUM 3



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION

Ames Research Center....ceeseeee
Electronics Research Center,....
Flight Research Center..........
Goddard Space Flight Center.....
Jet Propulsion Laboratory.......
John F. Kennedy Space Center,
NASA, i vei ionenseenccseosaneas
Langley Research Center...ieesee
Lewis Research Center.....ceecvee
Manned Spacecraft Center...ssce.
Marshall Space Flight Center....
Michoud Plant..ivevsseeasnacssee
Mississippi Test Facility..e.ve.
Nuclear Rocket Development
Station,...iseeecesccecascanes
Various LocarionS.ecseessessswes
Wallops Station.eeecescescscanes
Facility Planning and Designl/..

Total Planl.-v...-o--ooocto-oooo

Fiscal Year

Fiscal Year

Fiscal Year

1964 1965 1966
$11,580,000 $5,730,000 $2,749,000
4,820,000 10,050,000 10,000,000
2,495,000 - -
17,181,500 1,791,000 2,400,000
3,243,200 3,620,000 ---
284,690,300 89,073,200 8,595,000
9,942,700 4,575,000 8,250,000
20,468,000 2,055,000 867,000
"36,142,000 24,443,000 4,400,000
30,081,000 14,999,700 4,776,000
9,058,000 6,313,500 300,000
96,163,300 54,182,000 2,121,000
4,190,000 -——- -———
184,820, 300 44,299,100 21,694,000
575,000 1,749,000 1,048,000
- - 7,500,000
$715,450, 300 $262,880,500 $74.700,000

1/Amounts aporopriated in fiscal year 1964 and 1965 are reflected by location,

A geographic location of NASA installations is shown on the following page.
Installations for which construction projects are requested in the fiscal

year 1966 budget are identified,

SUMv 4
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NASA INSTALLATIONS

* LEWIS RESEARCH CENTER

PLUM BROOK
éiEn'ES RESEARCH STATION (LEWIS)
NTER
L N. H. * , ELECTRONICS RESEARCH
PACIFIC LAUNCH WASH. VT. ME, CENTER
OPERATIONS OFFICE MONT.  'N.DAK-\ \inn
ORE- 5. DAK wisc.{ (2 N.Y MASS
IDAHO Q
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UTAH C . < :
cAL OLo. I kan. MO. v \ifva
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L—\ -~
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RESEARCH CENTER
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SPACECRAFT CENTER
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* MARSHALL SPACE

* MICHOUD PLANT FLIGHT CENTER
(MSFC) v

SFC)
/ *

* MISSISSIPPI TEST FACILITY
(MSFC)

Installations for which
construction projects are
requested in FY 1966 budget.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

ADMINISTRATIVE OPERATIONS

SUMMARY OF OBLIGATIONS BY INSTALLATION

MANNED SPACE FLIGHT

John F. Kennedy Space Center,

Manned Spacecraft Center......
Marshall Space Flight Center,.

SPACE SCIENCE AND APPLICATIONS

Goddard Space Flight Center...
Pacific Launch Operations
Office..ineeveninnnens ceseene

ADVANCED RESEARCH AND TECHNOLOGY

Fiscal Year

Fiscal Year

Fiscal Year

Ames Research Center.....ee.e.
Electronics Research Center...
Flight Research Center........
Langley Research Center.......

Lewis Research Center.........
Space Nuclear Propulsion
Office.....c.ivvvennn ceaeens

SUPPORTING ACTIVITIES

Northeastern Office,...e0v0vse
Western Operations Office.....
NASA Headquarters......esooeese

1964 1965 19656
$34,959,000 $61,616,000 $62,697,000
68,634,000 91,201,000 89,658,000
124,443,000 140,458,000 137,337,000
62,466,000 85,923,000 69,591,000
1,037,000 835,000 804,000
9,715,000 11,442,000 9,800,000
29,886,000 31,698,000 32,300,000
730,000 3,600,000 7,622,000
9,514,000 9,750,000 9,600,000
52,642,000 57,258,000 61,733,000
61,694,000 70,971,000 63,830,000
1,472,000 1,725,000 1,838,000
379,000 --- ---
4,924,000 5,989,000 6,337,000
49,115,000 _ 73,255,000 _ 56,113,000
511,610,000 $645,721,000 $609,40,000

SUM 1



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ADMINISTRATIVE OPERATIONS

NUMBER OF POSITIONS BY LOCATION

Fiscal Year Fiscal Year Fiscal Year

1964 1965 1966
MANNED SPACE FLIGHT
John F. Kernedy Space Center,

NASA. .. iivuieesneossssaccasnes * 1,625 2,082 2,082
Manned Spacecraft Center,....... 4,277 4,811 4,811
Marshall Space Flight Center.,.. 7,679 7,658 7,658

SPACE SCIENCE AND APPLICATIONS
Goddard Space Flight Center..... 3,675 3,725 3,725
Pacific Launch Operations Office 22 22 22
Wallops Station....cceeveseeeoes 530 530 530
ADVANCED RESEARCH AND TECHNOLOGY
Ames Research Center.......cceee 2,204 2,205 2,205
Electronics Research Center,.... 25 250 550
Flight Research CenteX....eeeees 619 619 619
Langley Research Center......... 4,330 4,308 L., 308
Lewis Research Center........ .o 4,859 4,847 £.,847
Space Nuclear Propulsion Office. 112 116 116
SUPPORTING OPERATIONS
North Eastern Office........c... 33 --- -—-
Western Operations Office....... 376 406 406
NASA HeadquartersS.....ceoeeseese 2,133 2,221 4,221
TOTAL. . evevnssnonncenccsnnns 32,499 33,800 34,100
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES
ADMINISTRATIVE OPERATIONS

DISTRIBUTION OF BUDGET PLAN BY OBJECT
CLASSIFICATION BY INSTALLATION

(In dollars)

J.F, Kennedy Manned Marshall Goddard Pacific Launch Wallops Ames Electronics Flight Langley Lewis Space Nuclear North- Western
Object Classification Total Space Center, Spacecraft Space Flight Space Flight Operations Station Research Research Research Research Research Propulsion €astern Operations Headquarters
NASA Center Center Center Office Center Center Center Center Center Office Office Office
FISCAL YEAR 1964
Tersvunel compensation 288,081,000 13,365,000 34,497,000 72,921,000 32,481,000 193,000 3,806,000 19,042,000 137,000 5,659,000 35,976,000 47 062,000 1,125,006 286,000 3,378,000 22,302,000
Personnel benefits 20, 241,000 868,000 2,294,000 4,926,000 2,287,000 12,000 268,000 1,389,000 10,000 410,000 2,654,000 3,112,000 82,000 20, 000 231,000 1,678,000
Travel & transp of pers 18,536,000 2,181,000 3,874,000 3,337,000 2,409,000 18,000 140,000 508, 000 18,000 234,000 1,288,000 1,461,000 171,000 27,000 243,000 2,607,000
Transportation of things 5,400,000 350,000 1,289,000 583,000 1,458,000 7,000 65,000 59,000 11 nnn [aRaals SRS £, vu0 1,000 13,000 456,000
rents, communications, and
utilities 47,230,000 2 575,000 3,115,088 11,780,000 0, suu, oo 111,000 483,000 4,605,000 --- 362,000 4,718,000 4,378,000 --- 28,000 315,000 1,969,000
Printing and reproduction 4,387,000 818,000 366,000 1,033,000 622,000 6,000 37,000 --- 6,000 191,000 58,000 --- 4,000 13,000 1,233,000
Other services 54,345,000 4,672,000 9,523,000 13,999,000 5,802,000 70,000 915,000 1,644,000 486,000 1,029,000 2,540,000 2,300,000 - 3,000 456,000 10,906,000
Services of other agenctes 16,607,000 4,303,000 1,080,000 2,808,000 438,000 94,000 17,000 112,000 37,000 78,000 533,000 7,000 83,000 3,000 173,000 6,841,000
Supplies and materials 24,203,000 3,284,000 3,427,000 5.911.000 2 928 _0nn 11 ann 1,200,000 1,354,000 13,000 600,000 2,718,000 2,865,000 --- 10, 000 51,000 566,000
Equipment 22,236,000 1,753,000 6,442,006 3,814,000 3,356,000 55,000 1,017,000 614,000 29,00C  1,€07,000 998,000 2,542,000 --- 3,000 51,000 555,000
Lands and structures 10,339,000 790, 000 727,000 3,330,000 595,000 310,000 1,658,000 831,000 - 98,000 A26,000 1,273 oo --- --- 1,000
Insurance claims ang
indemnities 5,000 --- 1,000 1,000 - -- --- --- --- --- 2,000 - - - 1,000
Totals ‘ 511,610,000 34,959,000 68,634,000 124,443,000 62,466,000 1,037,000 9,715,000 29,886,000 730,000 9,514,000 52,642,000 61,694,000 1,472,000 379,000 4,924,000 49,115,000
FISCAL YEAR 1965
Personnel compensation 336,696,000 20,417,000 47,685,000 81,344,000 138,391,000 231,000 4,361,000 20,700,000 1,470,000 6,218,000 38,826,000 45,610,000 1,391,000 -=- 4,155,000 25,897,000
Personnel benefits 23,490,000 1,364,000 3,164,000 5,475,000 2,707,000 16,000 313,000 1,500,000 110,000 432,000 2,861,000 3,314,000 109,000 --- 291,000 1,834,000
Travel & transp of pers 21,000,000 2,113,000 4,908,000 3,759,000 2,730,000 50,000 160, 000 610,000 240,000 260,000 1,380,000 1,660,000 200, 000 .- 296,000 2,634,000
Transportation of things 5,675,000 872,000 1,160,000 550,000 1,195,000 12,000 83,000 58,000 121,000 40,000 440,000 650,000 10,000 .- 24,000 460,000
Rents, communications, and
utilities 53,191,000 3,973,000 7,967,000 13,231,000 9,936,000 90,000 626,000 4,725,000 389,000 337,000 5,424,000 3,987,000 --- --- 448,000 2,058,000
Printing and reproduction 4,683,000 851,000 390,000 1,100,000 317,000 8,000 15,000 35,000 35,000 10, 000 200,000 65,000 --- —- 17,000 1,640,000
Other Services 80,807,000 19,912,000 12,072,000 20,052,000 4,850,000 166,000 1,233,000 1,355,000 394,000 985,000 2,517,000 2,563,000 15,000 --- 567,000 14,126,000
Services of other agencies 12,230,000 5,148,000 665,000 2,918,000 334,000 74,000 50,000 105,000 110,000 --- 90,000 45,000 .- .- 50,000 2,641,000
Supplies and materials 22,968,000 1,700,000 3,889,000 6,100,000 1,796,000 85,000 1,234,000 1,234,000 154,000 540,000 2,600,000 3,150,000 --- --- 65,000 421,000
Equipment 79,152,000 4,333,000 8,453,000 4,928,000 23,201,000 46,000 2,546,000 1,076,000 453,000 762,000 2,419,000 9,325,000 --- --- 76,000 21,534,000
Lands and structures 5,811,000 932,000 847,000 1,000,000 466,000 57,000 820,000 300,000 124,000 165,000 500,000 600, 000 --- --- .- .-
Insurance claims and
indemnities 18,000 1,000 1,000 1,000 - —-- 1,000 --- --- 1,000 1,000 2,000 --- --- --- 10,000
Totals 645,721,000 61,616,000 91,201,000 140,458,000 85,923,000 835,000 11,462,000 31,698,000 3,600,000 9,750,000 57,258,000 70,971,000 1,725,000 --- 5,989,000 73,255,000
FISCAL YEAR 1966
Fersonnel compensation 345,207,000 21,879,000 49,997,000 81,675,000 38,544,000 234,000 4,361,000 20,729,000 4,366,000 b,265,000 38,896,000 45,635,000 1,424,000 « --- 4,378,000 26,822,000
Personnel benefits 26,193,000 1,465,000 3,328,000 5,531,000 2,716,000 16,000 313,000 1,503,000 332,00C 435,000 2,889,000 3,338,000 111,00C 304,000 1,912,000
Travel & transp of pers 21,000,000 1,538,000 5,417,000 3,825,000 2,740,000 40,000 160, 000 600,000 270,000 260,000 1,370,000 1,650,000 200, 000 303, 00¢ 2,627,000
Transportation of things 5,049,000 722,000 944,000 550,000 1,107,000 10,000 83,000 58,000 141,000 40,000 440,000 650,000 3,000 20,000 281,000
Rents, communications, and
utilities 49,556,000 4,385,000 7,143,000 11 7eg 000 5,745,000 90, 00U 465,000 5,205,000 784,000 331,000 4,110,000 2,825,000 .- - 469,000 2,218,000
Printing and reproduction 4,869,000 871.000 390 000 1 180 non 342,280 5,000 13,000 35,000 65,000 in, 000 200, 000 63,000 --- --- 17,000 1,701,000
Other services 96,054,000 23,937,000 15,034,000 21,435,000 6,923,000 1A0, 000 1,633,000 1,488,000 762,000 1,044,000 2,866,000 2,849,000 100, 000 --- 672,000 17,151,000
Services of other agencies 11,969,000 4,620,000 665,000 2,944,000 443,000 80,000 50,000 112,000 153,000 90,000 50,000 38,000 2,726,000
Supplies and materials 23,140,000 1,579,000 3,889,000 6,100,000 1,974,000 85,000 1,234,000 1,234,000 376,000 540,000 2,600,000 3,050,000 --- 65,000 414,000
Equipment 23,109,000 1,000,000 2,110,000 1,390,000 4,532,000 46,000 760,000 1,036,000 261,000 524,000 7,821,000 3,315,000 --- --- 71,000 243,000
Lands and structures 5,235,000 700,000 740,000 1,000,000 525,000 35,000 725,000 300, 000 110, 000 150, 000 500, 00C 450,000 --- -
Insurance claims and
indemnities 19,000 1,000 1,000 1,000 --- --- 1,000 --- --- 1,000 1,000 3,000 --- --- 10,000
Totals £09,400,000 62,697,000 89,658,000 137,387,000 69,591,000 804,000 9,800,006 32,300,000 7,622,000 9,600,000 61,783,000 63,880,000 1,838,000 --- 6,337,000 56,103,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

COMPUTATION OF PERSONNEL COSTS BY INSTALLATION AND FISCAL YEAR

(In thousands of dollars)

J. F, Kemwepy LILT T Marsmart GooDaRrD PaciFic LauwcH AMES ELECTRONICS FLiont LANGLEY temis Sract NuoLTar NURTHEASTERN WESTERN
PISCAL YEAR 1964 ACTWAL Tata SPacE CEnTER, SPACECRAFY SPace FLigHT $PACE FLIGHT OPERATIONS WALLOPS | RESEARCH Restancw RESEARCH | - RESEaRCH | REBEARCH ProPuLSION HEADQUARTERG |  OpERATIONS OrenaTIONS
NASA NASA CenTER CEnTER Centen OFFicE STation CenTER Center Center CenTER CEnTER Orriot Orrion OFricE

Personnel Compensation:
Permanent positions $289,440 $14,468 $37,237 $68,967 $33,986 $194 $3,586 $19,528: §277 $5,320 | §35,566 $42,.557 $1.249 €22 240 ¢ans $3,551
Pay above the stated annual rate 2,334 113 269 576 270 2 28 164 2 42 305 361 9 160 2 31
Lapses {daduci) -25,316 2,904 -7,116 -4,919 -3,059 -13 -235 -1.045 -142 -205 -1,608 -i,950 -136 -1,448 -39 -498
Net cost of permanent positions $266,458 $11,677 $30, 390 $64,624 $31,197 $183 $3,379 518,647 $136 $5,157 | $34,665 $40,968 $1,122 $20,961 $268 $3,084
Other personnel compensation 22,102 1,688 4,107 8,302 1,758 _10 427 395 1 502 1,261 2,001 3 1,31 12 294
Total personnel compensation $288,560 $13,365 $34,497 $72,926 $32,955 $193 $3,806 $19,042 §137 $5,659 1$35,926 | $42,969 $1,125 $22,302 $280 3,378
Reimbursable 479 - - 5 474 -——- --- --- == - .- .- e --- .- -
NASA funded 288,081 13,365 34,497 72,921 32,481 193 3,806 19,042 137 5,659 35,926 42,969 1,125 22,302 280 3,378
Total personnel beuefits $20,262 $868 $2,294 $4,926 $2,308 $12 268 1,389 $10 §410 $2,654 $3,112 $82 $1,678 $20 231
Reimbursasble 21 --- --- - 21 - --- - .- -—- —-- --- ~ee- c-- .-- ==
NASA funded 20,241 868 2,29 4,926 2,287 12 268 1,389 10 410 2,654 3,112 82 1,678 20 23
Total Personnel Costs $308,822 $14,233 $36,791 $77,852 $35,263 $205 $4,074 $20,431 §147 $6,069 | $38,580 $46,081 $1,207 $23,980 $300 3,609
Reimbursable 500 --- - 5 495 --- .- --- --- --- .- - - -—- --- -
NASA funded 308,322 14,233 36,791 77,867 34,768 205 4,074 20,431 147 6,069 38,580 46,081 1,207 23,980 300 3,609

FISCAL YEAR 1965 ESTIMATED

Personnel Compensation:
Permanent positions $320,264 $19,652 $44,456 $74,262 $36,939 $208 $3,904 $20,220 $2,799 $5,671 [ 837,424 $43,611 $1,389 $25,652 --- $4,077
Pay above the gtated annual rate 1,260 70 163 298 134 1 15 78 10 22 175 173 6 99 --- 16
Lapses (deduct) -9,592 -1,556 -2,488 -1,565 =376 _=-6 -81 -39 -1,411 -122 -216 =219 =10 ~1,272 == =231
Net cost of permanent positions $311,932 $18,166 $42,131 $72,995 $36,697 $203 $3,838 $20,259 $1,398 $5,571 |$37,383 $43,565 $1,385 $24,479 --- $3,862
Other personnel compensation 25,277 2,251 5,554 8,352 2,204 28 523 441 72 647 1,443 2,045 6 1,418 - 293
Total personnel compensation $337,209 $20,417 $47,685 | $81,347 $38,901 §231 $4,361 $20,700 | $1,470 $6,218 38,826 | $45,610 $1,391 $25,897 o= $4,155
Reimbursable 513 3 510 - --- ---
NASA funded 336,696 20,417 47,685 81,344 38,391 231 4,361 20,700 1,470 6,218 38,826 45,610 1,391 25,897 --- 4,155
Total personnel benefits $23,533 $1,364 $3,164 $5,475 $2,750 $16 $313 $1,500 $110 $432 $2,861 $3,314 $109 $1,834 o= $291
Reimbursable 43 - - e 43 --- --- --- --= --- --- === bt --- --- ---
RASA funded 23,490 1,364 3,164 . 5,475 2,707 16 313 1,500 110 432 2,861 3,314 109 1,834 .- 291
Total Personnel Costs $360,742 $21,781 $50,849 $86,822 $41,651 $247 $4,674 $22,200 $1,580 $6,650 1541,687 $48,924 $1,500 $27,731 futaind $4,446
Reimbursable 556 --- --- 3 553 --- --- == --- --- --- .- --- --- --- ---
NASA funded 360,186 21,781 50,849 86,819 41,098 247 4,674 22,200 1,580 6.650 | 41.6R7 LR Q24 1,500 27,731 - 4,446

FISCAL YEAR 1966 ESTIMATED

Personnel Compensation:
Permanent positions $323,702 $19,767 844,674 $74,358 $36,936 $211 $3.904 $20,220 §5,71¢ 5,744 1837,524 $43,610 $1,415 325,645 --- $4,078
Pay above the stated annual rate 1,284 73 20 258 137 1 15 78 22 22 175 173 [ oa R i3
Lapses (deduct) ~=4,058 =300 -511 -R&2 -102 _ -51 -1U | -1,527 =44 -80 -90 -3 -355 == -1
Net cost of permanent positions $320,928 $19,542 844,371 $73,753 $36,881 $211 $3,838 $20,288 $4,211 $5,722 |$37,519 $43,693 $1,418 $25,389 - $4,092
Other personnel compensation 24,995 2,337 5,626 7,925 2,376 23 523 441 157 543 1,377 1,942 6 1,433 === 286
Total personnel compensation $345,923 $21,879 $49,997 | $81,678 $39,257 $234 $4,2361 $20,729 $4,368 $6,265 [$38,896 45,635 1,424 $26,822 == $4,378
Reimbursable 716 3 713
NASA funded 345,207 21,879 49,997 81,675 38,544 234 4,361 20,729 4,368 6,265 38,896 45,635 1,424 26,822 --- 4,378
Total personnel benefits $24,243 $1,465 $3,328 $5,531 $2,766 $16 $313 1,503 $332 $435 2,889 3,338 $111 1,912 .- $304
Reimbursable 50 .- .- --- 50 === --- == - o= - - === == et ===
NASA funded 24,193 1,465 3,328 5,531 2,716 16 313 1,503 332 435 2,889 3,338 111 1,912 - 304
Total Personnel Costs $370,166 $23,344 $53,325 | $87,209 $462,023 $250 $4,674 $22,232 $4, 700 $6,700 | $41,785 48,973 1,535 28,73 === b, 682
Reimbursable 766 --- - 3 763 w .- --- == oo o= - - - == ===
NASA funded 369,400 23,344 53,325 87,206 41,260 250 4,674 22,232 4,700 6,700 | 41,785 48,973 1,535 28,73 . 4,682




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISUAL YEAR 1966 ESTIMATES

DISTRIBUTION OF PERSONNEL POSITIONS BY INSTALLATION AND FISCAL YEAR

SUM 2) No. 3

762-046 O - 65 (Fols,

- e . — - - e
J, F. KENNEDY MANNED MARSHALL SC0OARY [ FACIFIC LAUNCH WALLCFS AMES ELECTRONICS FLIGHT | LaNGLEY i LEWIS SPACE NLCLEAR } AORTHEASTERN « WESTERN
FISCAL YEAR 196y ACTUAL TUTAL ‘bPACE CENTERy SFACECRAFT SPACE FLIGHT | SPACE FLIGHT 1 CPERATICHS STATILY RESERCH RESEARCH RESEARCH : RESE£CH ; RESEARCH ; PRCFLLSIOY ; LRTERY 1 LEERLTIONS N
NASA J NASA CENTER CeNTER [ CENTER [ LFFICE CENTER CENTER CENTER i CENTER | CENTER ! UFFICE [ ! UFFICE
E o ' ! I o T T ; ! ! - e )
TOTAL EXCEPTED POSITIONS £/ 415 14 35 56 40 | - R 26 | - 6 | a6 35 ¢ 3 ' 158 ‘ 2 } 3
General Schedule Positions: ! | \ “ | ; ! ! ‘
¢5-16 A - - 4 - - - - - - - - - . - | R
Gs-15 1,612 51 191 151 190 : 1 5 1 112 ! 5 ! 15 | 37 155 ‘ ¢ 1 365 | 3 | ic
G8-14 2,663 102 314 658 w7 4 8 | 146 s 29 | 219 2% } 20 | 271 | 5 | 41
Gs-13 3,677 2%3 596 942 535 1 19 . 193 3 41 304 536 23 | 180 2 ; 59
68-12 3,663 302 560 996 480 ‘ 3 25 153 2 $8 | 357 | s12 g 7 123 2 . 83
6S-11 13,179 206 ! 485 875 | 467 3 b2 139 - S2 41, 398 3 7 1 | 42
GS-10 | 23 1 - L - - | 3 2 - - - 12 4 - ! 4 i - - i
65-9 2,463 99 396 422 I - 22 | 180 { 1 50 | 448 172 2 0 | 3 7
Gs-8 51 3 - 4 8 ! - - - - 2 2 9 - 22 - 1
6s-7 1,693 83 341 288 223 | - 41 | 119 | 1 27 215 200 2 146 ‘ 2 5 ‘
GS-6 670 44 54 72 79 2 G 3 1 11 9 58 4 223 | - 14 ‘
6s-5 1,816 106 | a0 379 250 | 1 [ R ¥ 3w 127 14 P 2 63 |
GS-4 [ 1,071 150 1 3n 507 226 5 321 19 T 25 153 206 11 122 8 35 .
Gs-3 11,290 9 b o9 | 402 103 1 15, 58 ! t 5 155 149 3 73 2 h g ;
G5-2 I 155 R 5 68 5 1 |2y 1 1 = 23 1 - ! mw = _1
TOTAL GENERAL SCHEDULE POSITIONS 24,730 1,487 | 3,828 5,969 3,306 22 254 1,384 25 336 [ 2,672 | 3,044 109 1,89 30 372
TOTAL WAGE BOARD POSITIONS i _6,839 91 ] __308 1,477 266 - o261 | __191 - 263 L571 | 1,772 - 39 0 - -
TOTAL PERMANENT POSITIONS | 31,984 1,592 | aamn 7,502 | 3,610 | 22 | sl ! 2,201 25 605 | 4,279 | 4,851 112 2,091 32 375
OTRER TEMPORARY POSITIONS 515 33 | __106 177 65 = U 3 R B 1 51 8 - 42 ¢ 1 1
GRAND TOTAL POSITIONS - FY 1964 | 32,499 1,625 © 4,277 7,679 3,675 22 530 2,204 25 . 615 | 4,330 | %859 | 112 2,133 1 33 376
L ; | i
? \
FISCAL YEAR 1965 ESTIMATED i I
i
TOTAL EXCEPTED POSTTIONS 2/ 439 15 35 54 40 - [ 29 10 6 | 38 3s 3 170 = 3
General Schedule Positions: | :
Gs-16 183 9 15 41 21 - [ 17 - 3 16 17 3 39 - 1
Gs-15 1,69 62 222 390 190 1 A 97 16 13 0 129 155 16 384 - 15
65-14 2,707 108 398 663 383 4 8 150 S0 a1 i 222 319 20 302 - 49
6s-13 4,217 382 736 1,040 Ss4 3 27 219 50 49 | 318 537 33 207 - 62
G5-12 4,024 369 664 1,052 568 5 42 169 20 56 372 490 5 132 - 82
6s-11 3,456 269 594 839 502 ! 1 31 151 14 s6 | 42l @ 398 | 3 71 - 44
65-10 3 1 - 1 - - 2 s - S - 12 - 10 - -
6s-9 2,495 131 479 412 380 | - 21 145 4 40 1 443 1 3sg - 74 - 8
6s-8 59 3 1 A 9 - - - - - 2 11 - 28 - 1
Gs-7 1,591 i 116 332 279 155 - 21 105 1 20 1 191 212 4 149 - 6
G5-6 726 47 63 75 103 1 9 34 11 6 ! 69 58 4 223 - 13
65-5 1,833 11 31 391 170 3 49 110 | 8 22 | 175 129 16 213 - 65
65-4 1,889 193 339 516 180 1 26 106 34 2% | 152 180 8 91 - 39
65-3 999 91 174 223 112 - 8 52 2 8 | 135 146 1 35 - 12
63-2 149 .1 1 69 _._38 - - 6 - = 8 10 | - 9 1
TOTAL GENERAL SCWEDULE POSTTIONS 26,051 | 1,929 4,329 6,055 3,365 19 269 1,366 240 J 336 \ 2,653 | 3,032 13 P97 - 398
TOTAL WAGE BOARD POSTTIONS L _6,710 101 302 1,380 272 ! - 268 __790 _- 1 263 1 1,547 | 1,748 - 19 ! - -
TOTAL PERMANENT POSITIONS | 33,200 2,045 %, 686 7,489 3,677 19 518 7,185 250 605 , 4,238 : 4,815 11 L2156 - 401
OTHER TEMPCRARY POSITIONS ' 600 37 125 169 48 3 12 20 - U 70 32 - 65 ‘ - _5
GRAND TOTAL POSITIONS - FY 1965 33,800 7,082 4,811 7,658 3,725 22 53 7,205 EY 619 | 4,308 | &,847 1is 2,221 | - 706
. ‘, e | : : \
FISCAL TreR 1966 ESTIMATED i ! i ! ‘ ‘
‘ i [
TOTAL EXCEPTED rosIrIONs 2/ X 433, oy 35 34 a0 - Lo 23 iy 6 | 38y 35 3 | 16y 1 - [
General Schedule Positions: H H i H i i | : H i i ' | :
Gs-16 |83 s 154 [ a | - 1 17 S R T 17 ) LR 39 - } 1
Gs-15 1,726 62 | 222 390 190 | 1 s 97 | a6 |13 r 1ea | qss | 16 : 38, | - ! 15
Gs-14 | 2,767 08 | 198 | 663 | 383 | 4 boos | 1o | 1o o3 | 222 1 310 | 0 | 302 | - Y
[EELNE) ‘ 4,297 02 130 1,U00 304 3 Py 210 114 4y ‘ 318 5 537 33 208 I - 1 62
65-12 4,101 369 664 ‘ 1,081 568 5 42 1 182 | 55 sa | 372 490 5 ; 132 | - j 32
6s-11 3,475 269 594 | 909 502 1 31 157 ¢ 19 56 | 421 398 3 71 1 - ! 44
6s-10 It 1 - 1 - - 2 54 - - - 12 - [ - -
6s-9 2,541 131 479 ) 433 380 - 21 165 9 40 441 358 - %! - [
6S-8 59 3 1 4 9 - - - - - 2 11 - 28 | - 1
Gs-7 1,578 116 332 279 155 - 21 72 21 20 191 212 4 149 - 6
G5-6 738 47 63 76 103 1 9 33 21 16 69 58 6 223 - 13
qs-s 1,865 1 3L 351 L 78 A O I % on g oum 1w ‘ o ; 5
| G54 1,932 193 339 | 528 | 180 1 | 26 | 106 6 | \ 152 1 180 | 4 | o1 | - | 39
1 [l 1 ona al I 19 H na I AR} ! o ! s I .- - | 1 el R X 5 ‘ N l ¥
i 652 150 0 7 1! [T - I 7 - E 10 - o8 = '
TOTAL GENERAL SCHEDULE POSITIONS 26,451 | 1,929 4,329 ‘ 6,155 3,365 19 249 1,366 539 336 3,032 113 1,968 | - 398
TOTAL WAGE BOARD POSITIONS 6,610 | 101 22 | 1,280 272 - 268 790 - 263 1,547 1 1,748 - 19 : - -
TOTAL PERMANENT POSITIONS 33,500 | 2,045 4,686 7,489 3,677 19 518 2,185 550 605 4,238 | 4,815 116 2,156 | - 401
OTHER TEMPCRARY POSTTIONS 600 } 37 125 | 169 48 3 12 20 - 14 70 32 - 65 | _- s
GRAND TOTAL FOSITIONS - FY 1546 34,100 Z,062 5,811 t 7,638 3,725 22 330 Z,205 350 5Ly &,308 | 4,867 116 2,221 | B 406
| l | BN T N U DO
a/Total Excepted Positions Include two (2) Special Ungraded and twelve (12) P.L. 313 positions.
SUM 5




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES

ADMINISTRATIVE OPERATIONS

ANALYSI3 OF REQUIREMENTS FOR PASSENGER-CARRYING MOTOR VEHICLES

The apprcpriation language provides for the purchase of 30 passenser
motor vehicles, of which 6 are for augmentation to the fiscal year 1965 ending
inventory and 24 are for replacement, All vehicles scheduled for replacement
meet, or will meet, the criteria established by the General Services
Administratior for replacement of vehicles due either to age, mileage, annual
maintenance costs, or a combination of these factors,

A summary analysis and planned procurement by class of vehicle in fiscal
year 1966 is &s follows:

Medium Station
Total Sedans Sedans Wagons Ambulances Buses
On hand July 1., 1965,. 183 1 47 113 11 11
Total to be procured: 30 - 7 15 - 8
(For replacement)... (24&) - (4) (15) -) (5)
(Disposed - not

replaced) . o.i0v.e. (3) = 2) €)) 2 )

On hand June 30, 1966, 186 1 48 112 11 14

SUM 6



RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS PHYSICS AND ASTRONOMY PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objactive of the Physics and Astronomy Program is to increase our
knowledge of the space environment of the Earth, the Sun and its relation-
ships to the Earth and the interplanetary medium, the geodetic properties
of the Earth, and the fundamental physical nature of the universe. To
achieve this objective, research is carried out with respect to the upper at-
mosphere and the ionosphere, the region included in the Earth's magneric
field or magnetosphere, the region of interplanetary space beyond the bound-
aries of the magnetosphere, the solar radiations in these regions and their
interactions with the regions, the Sun and its emission of radiations, stars
and other celestial bodies, galactic and solar cosmic rays, and the geodesy
of the Earth. Research is carried on with experimental apparatus carried by
balloons, airplanes, sounding rockets, earth satellites, and space probes.

Increased knowledge of the space environment surrounding the Earth is
important to the continued advancement of man's efforts to understand and
control his environment, Knowledge of the structure and dynamics of the up-
per atmosphere is basic to an improved understanding of meteorology. It is
also important in understanding the problems of spacecraft reentry. An im-
proved understanding of the characteristics of the ionosphere will advance
radio communications between points on the surface of the earth as well as
communications with spacecraft., A more complete understanding of the char-
acteristics of the radiation belts and the earth's magnetic field will help
us to understand the phenomena of the atmosphere and ionosphere and will al-
so provide an improved assessment of the radiation hazard to manned space
flight., These studies of the environment of the Earth also provide a frame
of reference for studies of other planets.

The Sun exerts a dominant influence over the entire solar system, Any
effort to understand our space environment or to explore the moon and planets
without understanding the characteristics of the sun would be impossible.
The low energy solar plasma and the energetic cosmic rays emitted by the Sun
control the environments of the Earth, the Moon and the other planets. They
also provide the enviromment through which man must travel in interplanetary
space. The environment created by the Sun varies not only with the eleven
year solar cycle but also with the individual solar flare events. The mech-
anisms which produce these phenomena are not understood. A comprehensive
study of the Sun and its influence involves ground based observations, ob-
servations of the Sun's electromagnetic radiations from above the Earth's
atmosphere, and measurements of the particles, plasma and magnetic fizlds
in the vicinity of the Earth and in interplanetary space.
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The Earch is approximately an oblate spheroid, but its surface is
neither smocth nor regular and the exterior shape of the Earth does r.ot define
exactly the distribution of the mass in the interior. Satellites provide a
unique oppor:zunity to learn more about these geodetic properties thari can be
learned from the surface of the Earth, Accurate measurement of satellite
positions and orbits permits tying points on the surface of the Earth into
a complete world geodetic net with an accuracy not possible before. The or-
bits of earth satellites are perturbed by irregularities of the distribution
of mass within the Earth, A National Geodetic Satellite Program is riow in
progress to meet the requirements of the Department of Defense, the (oast and
Geodetic Survey, and NASA for geodetic data and to provide for excharige of
geodetic data on an international basis,

From the earliest days of recorded history man has raised questions con-
cerning the stars and the fundamental physical nature of the universe., While
our own solar system naturally attracts the preponderance of the effort in the
NASA program, space technology also provides a new opportunity for gaining
knowledge about the rest of the universe. The ability to place astronomical
instrumentation above the atmosphere makes it possible to view the stars,
nebulae, interstellar dust and gas, and galaxies in wavelengths not accessible
from the surface of the Earth., It also eliminates the distorticn caused by
the Earth's atmosphere in those wavelengths that penetrate the atmosphere,

In the future, deep space probes will present opportunities to make direct
observations of interstellar conditions in the regions beyond the pr:mary
influence of the solar wind., These studies of the rest of the universe,
when considered in context with studies of our own solar system, broaden our
opportunity to learn about the behavior of matter and energy and present im-
portant clues to the nature and evolution of the universe.

SUMMARY OF RESQURCES REQUIREMENTS:

1964 1965 1966

Supporting research and

technology.vseeeeceassnnes

$17,666,000

$20, 100,000

$25,200,000

Solar observatorieS..eeseeecs 20,005,000 17,303,000 37,000,000
Astronomical observatories.. 35,608, 000 31,210,000 32,500,000
Geophysical observatories... 42,868, 000 30,242,000 31,700,000
EXPLOTEIS, v esrsrnnnnencenens 15,526,000 21,959,000 25,700,000
Sounding rocketS.vevesesssan 16,950,000 16,000,000 17,000,000
Data analvsiS.e.eeeeescocncs --- s 3,000,000

Total.iveeeneecacsneonncss

$148,623,000

$136,814,000

$172,100,000
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Distribution of Program Amount by Installation:

Manned Spacecraft Center..... $1,020,000 $2,300,000 $2,600,000
Marshall Space Flight Center. 195,000 20,000 20,000
Goddard Space Flight Center.. 123,753,000 107,473,000 133,585,000
Jet Propulsion Laboratory.... 476,000 334,000 650,000
Wallops StatioNeieeeesvecscacs --- 1,390,000 4,500,000
Ames Research Center......... 605,000 1,764,000 2,255,000
Flight Research Center....... 44,000 85,000 100,000
Langley Research Center...... 2,333,000 2,280,000 1,730,000
Lewis Research Center.,....... 150,000 -—— -——-
NASA HeadquarterSissevecesees 20,047,000 21,168,000 26,660,000

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

1964 1965 ‘ 1966

Particles and fields....veeevsee $4,173,000 $5,300,000 $6,900,000
Ionosphere and radio physics... 879,000 1,100,000 1,400,000
Planetary armospheres and

space chemistry.eeeeeseeecacss 3,154,000 -—— ---
Interplanetary dust and

cometary pPhysicS.cecsvsecocess 864,000 1,110,000 1,400,000
Solar physicS.sceesccccsscscnsse 2,420,000 2,700,000 3, 400, 000
Astronomy and geodesY....coeeee 3,007,000 3,145,000 3,600,000
Spacecraft technology.eceeoeecocee --- 300,000 ©00, 000
Interdisciplinary space

SClence,u.ccreresrceccrcncccas 1,503,000 2,145,000 1,700,000
Manned space science....e.essssee 1,666,000 3,700,000 5,600,000
Advanced studieS..eessscscocses -~ 600,000 900,000

Totalueeueesesesooanesaanasss $17,666,000 $20,100,000 $25,:200,000

The objectives of the Physics and Astronomy Supporting Research and
Technology Program are to provide a sound theoretical base for the flight
programs; to initiate development of instrumentation for future experiments;
to provide laboratory data as a basis for evaluation of flight data; to con-
duct ground based balloon and aircraft observations for correlation with
flight program results; and to provide scientific experiments and scientific
support for the manned space flight program.

The FY 1965 and FY 1966 programs reflect a minor reorganization of the
Supporting Research and Technology program, Work in the disciplines of
Planetary Atmospheres, Space Chemistry and Planetary Astronomy was trans-
ferred to the Lunar and Planetary Program. Work in the disciplines of
Particles and Fields, Solar Physics, Interplanetary Dust and Cometary Physics,
and Interplanetary Spacecraft Technology was transferred to the Physics and
Astronomy Program,

RD 4-3



Particles and Fields

Work in this area concerns the development of new instruments for
measuring the direction, magnitude and time variations of magnetic fields
and for measur:ing the energy, direction and mass of charged particles. It
also consists of theoretical research and’ ground and balloon borne observa-
tions which will aid in the interpretation of space measurements. The major
areas of increased emphasis in FY 1966 will be research in very high erergy
cosmic rays and development of a new type of magnetometer based on plasma
resonances which were discovered by the Alouette satellite. Recently
developed research techniques have made it practical to conduct research on
high energy particles in the energy range above 100 billion electron vclts.
Laboratory par:icles accelerators will not be available in this energy range
for several years, but by using balloons to carry spark chambers and counters
above the lower atmosphere, it is possible to study the interactions between
high energy cosmic rays and hydrogen, and to measure the energy and direction
of the high encrgy particles. This information can be expected to make dimpor-
tant contribufions to the science of nuclear physics and to aid astronomers
in their understanding of conditions in interstellar and intergalactic space.

Ionospheres and Radio Physics

Ionospherz2s and Radio Physics involves ground based observations,
theoretical studies and instrument development relating to the ionized
regions of the atmospheres of the earth and other planets and of inter-
planastary space. The increased budget in FY 1966 will provide for add:itional
theoretical and laboratory plasma studies and for attempts to interprei
recent discoveries concerning the diurnal, seasonal and latitudinal varia-
tions in the structure and composition of the topside of the ionosphere,

Planetary Atmospheres and Space Chemistry

Planetary Atmospheres and Space Chemistry was transferred to the _.unar
and Planetary Program,

Interplanetary Dust and Cometary Physics

Interplanetary Dust and Cometary Physics involves the study of ex:ra
terrestrial particulate matter; its behavior, structure, composition, origins;
and its significance in providing information on the physical properti:s of
the solar system and the galaxy. New efforts in FY 1966 will include studies
of the formation of aggregates of particulate matter and of the condensation
processes of cometary and interstellar gases.

Solar Physics

Solar Physics involves ground, aircraft, and balloon borne observations;
theoretical studies; and instrumentation development related to orbital ob-
servations of the Sun. Primary emphasis in FY 1966 will be on the devzalop-
ment of advanced instrumentation capable of obtaining better spac:ial aad
spectroscopic resolution of the Sun's structure and activity.
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Astronomy and Geodesy

Astronomical research and technology efforts include theoretical
studies of stellar astrophysics; laboratory spectroscopy; research on optical
materials; advanced development of instruments; and ground based, balloon,
and aircraft cbservations. Work is also being done leading to the develop-
ment of extremely precise gyroscopes which could be used in a zero G satellite
for tests of Einstein's theory of relativity. Theoretical studies in celes-
tial mechanics and geodesy are also included. These efforts will be continued
in FY 1966 and some preliminary investigations will be started on optics and
subsystems suitable for a large orbiting telescope which would be erected
and maintainec by men in space.

Spacecraft Technology

Studies of materials and techniques suitable for future interplanetary
spacecraft, which would make close approaches to the Sun or operate at
great distances from the Earth, are being initiated in FY 1965 and will be
continued in FY 1966. In addition, work will be initiated on improved elec-
tronic and power supply components for Explorer satellites.

Manned Space Science

This area involves the preparation of scientific experiments and equip-
ment for flight on manned space missions, training of.the astronauts in space
physics and astronomy, and environmental data support for the Apollo program.

Five experiments, making use of man's unique visual and manual capabili-
ties during flight to achieve the desired scientific data, are nearing readi-
ness for flight during calendar years 1965 and 1966 on Gemini missions. Devel-
opment of about 15 additional experiments for Apollo Earth Orbital flights
will be initiated before the end of FY 1965, with principal flight hardware
costs anticipated in FY 1966, Studies are underway to define the instrumenta-
tion, procedures and support requirements necessary to carry out more ad-
vanced investigations on potential future manned space missions, with the
planned level of effort in FY 1966 for these activities approximately the
same as in FY 1965,

During FY 1965 the enlistment of promising young scientists as astro-
nauts was act: vely initiated. Scientific training of the present astronauts
and the new "'scientist astronauts' will be continued in FY 1966, including
both classroon instruction and the practice of investigatory procedures under
simulated space environment conditions.

Environmental data is supplied for the Apollo program, including informa-
tion regarding solar flares and the resulting solar proton radiation, other
space radiation, meteoroids, and micrometeoroids. Theoretical and latoratory
studies are conducted to evaluate the potential hazard which these space
phenomena may present to manned space flight.
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Advanced Studies

Advanced Studies are being initiated in FY 1965 to formulate basic
mission requirements and characteristics, explore the feasibility of specific
spacecraft and ground equipment designs, and define the scope and technical
plans for future projects.

Studies leading to the development of standardized modules :Zor Explorer
spacecraft are under consideration. These studies, if successful, can be ex-
pected to reduce the cost of future missions and increase reliability and
spacecraft lifetime. FY 1966 studies will include feasibility studies for
Explorers tc conduct gravitational and relativity experiments,

Observatory studies will include the development of concepts for manned
orbiting telescopes to be assembled and maintained by men in space, Prelim-
inary studies will be conducted of several types of instruments for highly
detailed studies of the solar structure and activity, and large diameter tele-
scopes for studies of stars and interstellar matter. In addition, studies of
advanced racio astronomy observatories are planned.

Studies leading to interplanetary, solar and galactic probes are also
planned for FY 1965 and FY 1966. These include feasibility studies for rela-
tively small spacecraft capable of making measurements in the interplanetary
medium to within 0.l astronomical unit of the Sun, and studies of the feasi-
bility of launching spacecraft to the outer reaches of the solar system to
measure the extent of the Sun's influence on interplanetary and galactic
space.

Solar Observatories

1964 1965 1966
Orbiting Solar Observatory (0S0):
Spacecraft..iveececsconnuassas $8,476,000 $5,624,000 $6,100,000
Experiments.coececsesencecnncs 5,317,000 4,279,000 _ 5,300,000
Subtotal 0S0.c.everenesnsass 913,793,000 $9,903,000 511,400,000
Advanced (rbiting solar
Observatory (A0SO0):
Spacecraft..ieeveseesssnsasees $4,705,000 $5,766,000 $19, 200,000
Experiments..iceseeecsceanncens 1,472,000 1,571,000 5,900,000
Ground operationsSise.eeecncess 35,000 63,000 500,000
Subtoral A0SO..iesceeassesss $6,212,000 $7,400,000 $25,600,000
Total 0SQ and AQSO
Spacecraft and Support.... $20,005,000 $17,303,000 $37.000,000
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1964 1965 1966

Delta (Launch Vehicle
Procurement Program)......... ($3,650,000) ($361,000) ($1,400,000)

Total (including launch
vehicles).veseessoeonsensas ($23,655,000) ($17,664,000) (538,400,000)

The objective of the Orbiting Solar Observatories is to support the
program in Solar Physics in NASA by providing stabilized platforms which
will carry into space scientific instrumentation to study the solar ultra-
violet light, gamma rays, and X-rays which are absorbed in the Earth's at-
mosphere. The last flight of the presently planned Orbiting Solar Observa-
tory (0SO) missions and the first flight of the initial Advanced Orbiting
Solar Observatory (AOSO) missions are scheduled in 1969. This will give
reasonable insurance of continuous coverage of solar phenomena during the
period of maximum solar activity.

The 0SO program, which now contemplates a total of eight missions,will
provide solar astronomers with their first opportunity to study the sun over
long periods c¢f time by placing instrumentation above the Earth's absorbing
and obscuring atmosphere so that measurements of solar electromagnetic radia-
tions can be made.

The first solar observatory, 0SO-1, was launched on March 7, 1962, into
“a circular orbit of approximately 300 nautical miles in altitude at an in=-
clination of 33 degrees to the equator by a Delta launch vehicle.

0S0-1 prcvided over 2,000 hours of observation of the solar spectrum
in the ultraviolet and X-ray regions. These data showed a systematic varia-
tion in the intensity of emission lines of radiation gemerated in the high
solar atmosphere with the passage of active regions across the visible disk
of the Sun; extremely rapid fluctuations in the X-ray flux emitted by the
Sun; and a ditect correlation of the temperature of the Earth's upper at-
mosphere with the intensity of the ultraviolet radiation from the Sun, These
results provide important clues for the study of solar processes and will be
used as a basis for the design of experiments for future solar observatories.
The remaining seven 0SOs, each of which will carry different instrumentation,
will be generally similar in spacecraft appearance and capability. Experimenta-
tion through the fifth mission has been selected and the selection process for
the sixth mission is currently underway.

The 0SO spacecraft consists of two sections: the upper fan shaped sec-
tion, which carries the solar cells for spacecraft power and scientific in-
strumentation, continually points at the center of the solar disc with an
accuracy of approximately one minute of arc. Beneath this pointing section,
and attached to it by a shaft, is a nine sided wheel which continually ro-
tates to give the satellite its stability. This section carries scientific
instrumentation which does not need to be continuously pointed at the 3un
and carries the spacecraft '"housekeeping' components, such as the battaries

)
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and telemetry system, In addition to the spacecraft's ability to point in-
strumentation at the center of the solar disc, it has the capability of per-
forming a raster scan across the whole disc so that maps of the entire Sun
may be made.

Management responsibility for the 0SO project has been assigned to the
Goddard Space Flight Center. The spacecraft are being procured through a
contract with Ball Brothers Research Corporation.

FY 1964 funds provided for rebuilding the second observatory (0S0-B),
which was heavily damaged in an accident during launch preparations in
April 1964; for continuing work on the third observatory (0SO-C), scheduled
for launch in 1965; and for the initiation of hardware development for the
next observatories., With FY 1965 funds, these efforts are being continued
as well as the start of experiment development for the sixth observatory.

FY 1966 fuads will provide for completion of data amalysis for 080-I
and for analysis of data from 0S0-B and C. These funds will alsc provide
for the continuing development of 0SO spacecraft and experiments and for
the field operations associated with the launching of 0S0-D.

The FY 1963 and prior years funding for this eight flight progran in-
cluding launch vehicles amounted to $21,622,000, Funding requirements for
FY 1967 to conpletion are estimated to be $29,115,000.

While 030 has opened a new era in solar astronomy, the spacecrafi does
not have the capability of carrying large instruments with high spectiral and
spatial resolution which is necessary in order to provide detailed study of
specific regions on the Sun. Recognizing these limitations, NASA ini:iated
studies in 1962 leading to the development of an advanced Orbiting Solar
Observatory (A0SO). This spacecraft, which is in its final phase of design,
will enable scientists to gain a better understanding of the mechanisms of
the Sun by providing a stabilized platform which will be able not only to
look at the whole solar disc but also to direct the instruments on command
to specific regions of the Sun. Because of its larger size, instrumentation
of greater focal length can be carried which will provide for higher reso-
lution. It is planned to place the AQSO into a retrograde polar orbir: which
will enable the satellite to view the Sun continuously for up to nine months
at a time,

The spacecraft consists of a cylindrically shaped structure, at the
base of which are eight solar paddles providing an average of 300 watts of
power. A tube in the center of the cylinder is used to mount the sciantific
payload and acts to maintain spacecraft rigidity, Drawing upon previous ex-
perience, many of the subsystems, such as the tape recorders, star trackers
and inertial controls, will utilize designs developed in other observatory =
programs, This will increase A0SO's reliability while reducing cost. A fine
Sun sensor is being developed which will enable AOSO to point at the 3un with
precision to an order of magnitude greater than 0SO. And finally, unique in-
struments are being developed which are expected to reveal details of solar
phenomena never before seen.
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Management responsibility for the AOSO project has been assigned to the
Goddard Space Flight Center., The spacecraft is being developed under a
prime contract with Republic Aviation Corporation,

FY 1964 funds provided for a Phase I project definition and system detail
design, and for initiation of experiment development. FY 1965 funds provide
for the complation of this effort and for initiation of hardware development.
FY 1966 funding will allow the start of full-scale flight unit development in
addition to continuation of the on-going work., It is presently planned to
procure four flight spacecraft with the first A0SO scheduled for launch
during 1969,

The FY 1963 and prior years funding for this four flight program
amounted to 31,700,000, Funding requirements for FY 1967 to completion
including launch vehicles are estimated to be $126,510,000,

Astronomical Observatories

1964 1965 1966
Spacecraft .....00.... e $25,098,000 $21,890,000 $25,500,000
Experiments ......... chtaeees cene 10,510,000 9,320,000 6,200,000

Total Spacecraft and Support... $35,608,000 $31,210,000 $32,500,000

Atlas Agena (Launch Vehicle ;
Procurement Program) .......e... (5,626,000) (9,039,000) (15,100,000)

Total (including Launch
Vehicles) ,...vvuieeonnnnernneees ($41,234,000) ($40,249,000) ($47,600,000)

Developrent of the Orbiting Astronomical Observatory (OAQO) was initiated
in 1960. It is designed to provide a precisely stabilized observatory above
the atmosphere for astronomical observations in the extensive regions of the
electromagnetic spectrum which do not penetrate the atmosphere and for high
resolution obtservations in the visible and other regions of the electro-
magnetic spectrum which are disturbed as they penetrate the atmosphere. It
was recognized that this development would require a major advancement of
the state-of-the-art, especially in the fields of stabilization and control,
command and data handling, and image tube development. The technical
difficulties have been great; but the major development problems have been
solved, and the first OAO will be launched in late 1965 or early 1966,

The first OAO (OAO-A) will contain the broadband ultraviolet photometers
and the spectrometers developed by the University of Wisconsin for studies
of individual stars and nebulae. The four broadband television photcmeters
being developed by the Smithsonian Astrophysical Observatories to perform a
sky survey in the ultraviolet will not be ready for the first observatory
because of problems encountered in the production of the image tubes, 1In its
place will be a backup package of astronomical instruments designed to conduct



soft X-ray, hard X-ray, and gamma ray surveys of the sky. These instruments,
being developed by the Lockheed Research Laboratories, the Goddard Spa:e
Flight Center, and the Massachusetts Institute of Technology will provide an
opportunity to exploit recent important discoveries of stellar X-ray and
gamma ray sources,

The second OAO, scheduled for flight in 1966, will carry a fast 36 inch
Cassegrain reflecting telescope combined with a large aperture spectro-
photometer. It is designed to obtain absolute spectrophotometric data on
stars, nebulae, and galaxies in the ultraviolet region of the spectrum.

The third and fourth observatories will be launched in 1967 and 1968;
one consisting of the prototype spacecraft, refurbished after completion of
the prototype tests, carrying the Smithsonian and Wisconsin experiments; and
the other a telescope developed by Princeton University. The prototype
spacecraft has been added to the schedule to provide a flight opportunity
for the Smithsonian experiment which was delayed beyond OAO-A by the difficul-
ties in producing image tubes,

The Princeton experiment consists of a 32 inch reflecting telesccpe
combined with a grating spectrograph. The objectives are to study the
composition and physical condition of the clouds of interstellar gas which
may be the beginning of stellar evolution, and to obtain high dispersion
ultraviolet spectral studies of the stars, This observatory will alsc carry
telescopes developed by the University College, London to study the X-ray
emission of stars and nebulae.

The fifth observatory, to be launched in 1969, will carry an experiment
employing optics and spectrometry similar to those developed for earlier
spacecraft, It is probable that guest observers will propose a major: .ty of
the observations to be conducted with this observatory. The OAO program
aims to develop long-lived, high performance observatories that will be used
for many years in a variety of programs as ground observatories are used,
Thus, both United States and foreign astronomers can propose relatively short
term viewing programs in their individual areas of interest, A similar
observing program, but with a more limited number of guests, is planned for
the first four OAOs.

Management responsibility for the OAO project has been assigned to the
Goddard Space Flight Center. The spacecraft are being developed unde: a
prime contract with Grumman Aircraft Engineering Corporation.

FY 1964 and FY 1965 funds provide for continuation of work on the first
three observatories and the prime experiment for the fourth observatory.
They also provide for the initiation of the procurement of the spacecraft
for the fourth observatory. FY 1966 funds will provide for the continuing
development and procurement of subsequent observatories, for the support of
OAO-A launch and for initial OAO-A data analysis.
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The FY 1963 and prior years
to $87,346,000,

funding including launch vehicles amounted

Funding requirements for five OAO missions for FY 1967 to

completion are esstimated to be $86,500,000.

Geophysical Observatories

Spacecraft .
Experiments .
Ground operations

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

Total Spacecraft and Support

Atlas Agena (Launch Vehicle

Procurement Program) ........

Thor Agena (Launch Vehicle
Procurement Program) .......

Total (including Launch

Vehicles)

® s s 0 08 0 0 se

The Orbiting Geophysical Ob
to meet the need of a spacecraft

1964 1965 966
.....534,536,000 $17,017,000  $18,8300,000
eeve. 1,452,000 12,362,000 12,200,000

880,000 863,000 700, 000

\
$42,868,000  $30,242,000 $31,700,000
.... (6,959,000) (3,672,000) (13,598,000)
ce... £3,213.000) 4,.454.000) (__302,000)

...($53,040,000) ($38,368,000) ($46,100,000)

servatory (0GO) program was initiated in 1960
larger than the Explorer with stabilized

orientation, more experiment power, and higher data rates that would »e
uniquely capable of performing many simultaneous, detailed, high resolution

correlative measurements of the

space environment. Since simultaneous

observation of significant phenomena occurring in the Earth's enviromment is

not possible from one satellite,

fold program of correlative measurements.
elliptical orbits are intended to concentrate on measurements in the
reaches of the magnetosphere and in the interplanetary medium; while
polar orbits concentrate on near earth measurements.

two types of orbits are combined in a two-
Missions placed in highly
>uter
low
Together these OGO

missions represent a comprehensive, coherent approach to the investigation of

Earth-Sun relationships,

The first 0GO, 0GO-1, was launched on September 4, 1964, into the highly

elliptical orbit with an apogee
listed as a failure because the
stabilization in orbit when the
Fortunately, the satellite went
axis is fixed in inertial space.

In the months since launch,

of 92,721 miles. The mission is officially
satellite failed to secure the planned
horizon scanners failed to acquire the earth.
into a spin-stabilized mode in which the spin

the apogee of the 0GO-I orbit has rotated

from a point well within the tail of the magnetosphere to a point outside

the magnetosphere on the sunward side.

0GO-1 has made measurements of both

the magnitude and fluctuations of magnetic fields and of the flux of energetic
and thermal particles associated with the magnetosphere, the tramsition bound-

ary, and interplanetary space.

Within the magnetosphere, extensive data on
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trapped radiation have been obtained, particularly with regard to enexrgetic
electrons in a large energy range. Ion and electron data have been recorded
by on-board instrumentation, and electron densities have been studied by the
transmission of radio signals from distances extending to apogee. Alrhough
further evaluation will be required, preliminary data indicates the existence
of very low frequency noise at apogee distances within the tail of the magnet-
osphere and of unusual solar radio bursts,

In spite of the mechanical failure, O0GO-I, has demonstrated that a large
number of sensitive scientific instruments can be operated simultaneously
aboard a single satellite to make an integrated survey of the space environ-
ment, In addition, it has dramatically illustrated the importance of
diagnostic instrumentation and extensive command capability in rescuing
failing satellites.

The second OGO will be launched in 1965 into a low altitude, nea:
circular polar orbit. It will carry twenty experiments to make relatad
measurements of the Earth's atmosphere, ionosphere, and magnetic field;
cosmic radio noise; trapped radiation and aurora; airglow; micrometeorites;
and solar radiations. An important aspect of this mission is a compr=zhensive
survey of the Earth's magnetic field. This survey is expected to be a major
contribution to the World Magnetic Survey. Modifications are being iacorpora-
ted into this spacecraft, and additional tests are planned to avoid thae
difficulties experienced with 0GO-I and to provide greater assurance of the
success of this mission,

The third OGO, to be launched in 1966, will continue, in general, the
investigations currently being conducted by OGO-I. Experiments will be
updated by functional and operational modifications based on 0GO-I results.
The fourth OGO is also to be launched in 1966 to continue the near eacth
studies of the second 0GO.

The fifth OGO, scheduled for 1967, will carry a new group of hignly
advanced scientific instruments. Along with other scientific objectives,
this mission will investigate the role of electrons in the near earth and
interplanetary medium. Twelve of the twenty-two experiments under develop-
ment for this flight will be combined to study electrons over the complete
energy range from thermal to cosmic ray levels.

Experiments for the sixth OGO, which will have a circular polar orbit,
are to be selected in FY 1965. This observatory, which will also be launched
in 1967, will make use of the prototype spacecraft but will have a set of
new experiments.

The seventh OGO is planned for launch into a highly elliptical orbit in
1968. Experiments for this mission will be selected in FY 1966. Additional
observatories in highly elliptical and circular polar orbits are planned
during the 1968-1970 time period with the objective of continuous observation
during maximum solar activity.
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Management responsibility for the OGO project has been assigned to the
Goddard Space Flight Center. The spacecraft are being developed under
contract with Space Technology Laboratories,

FY 1964 funds provided for preparations for launching OGO-I and for
continuation of the development of the second and third observatories,
Procurement of the fourth and fifth observatories was also initiated with
FY 1964 funds. Development of the experiments for the fifth observatory
has been initiated with FY 1965 funds as well as the initial data analysis
for 0GO-I., FY 1966 funds will continue these efforts, provide for subdsequent
observatories, and for launch support and initial data analysis for 0G0s B
and C,.

The FY 1963 and prior years funding including launch vehicles amounted
to $69,231,0C0. Funding requirements for these seven OGO missions for
FY 1967 and to completion are estimated to be $68,450,000,

Explorers
1964 1965 © 1966
Geophysical and interplanetary
eXplorers .....ie0ececeinannns ..+$13,316,000 $16,774,000 $15,600,000
Astronomy e€Xplorers ....iccecececss -=- 1,100,000 6,100,000
Geodetic explorers ......oveeesesee _2,210,000 4,085,000 4,000,000

Total EXplorers .eoiee.esco.ee-+..915,526,000 $21,959,000 $25,700,000

Scout (Launch Vehicle Procurement
Program) .....veeecseesssesossess (6,600,000) (4,296,000) (7,700,000)

Delta (Launch Vehicle Procurement
Program).,.......... ceesiaans .....(11,750,000) (12,350,000) (9,500,000)

Thor Agena (Launch Vehicle
Procurement Program) ............ (2,697.000) (11,560,000) (4,100,000)

Total (including launch
vehicles) vo.eieveeenrennees.a(836,573,000) ($50,165,000) ($47,000,000)

The Explorer class of satellites has produced a large percentage of the
scientific data acquired in the NASA program, . Explorers still provide the
most efficient and economical means of accomplishing certain scientific
missions. These smaller spacecraft, most of which can be launched by the
relatively inexpensive Scout and Delta vehicles, are specifically designed
to accomplish a particular scientific investigation. They are flown in
orbits pecul:iar to the type of investigation planned,

The spacecraft are developed by NASA Installations, universities, industry,
or cooperating countries. Because of their relative simplicity, they make
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it possible for smaller organizations to participate in spacecraft development
efforts. They provide an opportunity for a research group to conceive an

idea for space research, develop the complete system for conducting the
research, and complete the investigation within a relatively short period of
time. Once the system is developed, it is often used again for addit:ional
investigations by the same investigators or others,

Explorers are being used for studies of the environment of the Earth and
solar, tervrestrial, and interplanetary relationships; for astroncmica.
observations; and for geodetic investigations.

Geophysical and Interplanetary Explorers

Most of the Explorers developed have studied the Earth's enviromment
including the atmosphere, the ionosphere, the radiation belts, and the Earth's
magnetic field. As a result of these efforts and other related inves:iga-
tions, the picture of the interactions between solar activity, the inter-
planetary medium, and the immediate enviromment of the Earth is beginning to
come into focus.

By tracking Explorers and from direct measurements made by Explorers,
many solar interactions with the atmosphere have been discovered. Thea
atmosphere expands and bulges out on the dayside in a directinn toward the
sun. The density in the exosphere increases nearly ten times in the bulge.
The solar rotation induces a 27 day cycle on atmospheric density., The entire
exospheric atmcsphere expands out to several times its volume at solar maximum
compared to solar minimum, Solar flares and geomagnetic storms increase the
temperature anc density of the atmosphere within a few hours. The composition
at satellite altitudes is predominantly the atomic species of oxygen, hydrogen,
and helium, Helium is mainly important where the atmosphere is at high
temperatures,

Explorers have made substantial contributions to the study of the Earth's
ionosphere and its relationship to other geophysical phenomena. The
instrumentation on Alouette has produced data on the spatial distribution and
velocities of the free electrons in the upper portion of the ionosphere which
could not be obtained from ground based observatories, The observed veloci-
ties of the electrons are much higher than the velocities of the molecules
in the surrounding neutral atmosphere, The composition of the ionized atoms
and molecules in the ionosphere is observed to vary with latitude.

The spatial and mass distribution and penetration probability of micro-
meteorites have been measured from Explorers. It was discovered that near
the Earth, an extremely high flux of dust particles exists which is more than
1,000 times greater than fluxes in interplanetary space. Several dust streams
were detected by the satellites, The high impact rate of particles near the
Earth has no: been explained, Experimental penetration measurements have
shown that the likelihood of penetrating a space vehicle is much smaller than
many estimatias used in the design of manned spacecraft and accordingly the
weights previously believed to be required for shielding may be utilized for
other purposes.
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Explorexrs nave provided most of the data obtained in the space piogram
on the radiation and magnetic environment of the Earth. They were used to
discover the radiation belts. They have provided data on the artificial
radiation belts created by high altitude nuclear explosions. They have made
definitive measurements of the lower end of the energy spectrum of solar
protons. They have provided the data used to establish the shielding
requirements for the Apollo spacecraft.

A picture is beginning to emerge about the properties of the solar wind
and its interaction with the geomagnetic field. Two boundaries are p:roduced
in this interaction. Explorers XII and XIV observed one magnetospheric
boundary about 40,000 miles away from the Earth in the solar direction.
Explorer XVIII found a second boundary at 55,000 miles which constitutes a
shock front and separates the region of the undisturbed solar wind from the
largely disordered flow produced by the interaction of the solar wind with
the Earth's magnetic field. The properties of this transition region are
being measured by Explorers XVIII and XXI,

The Earth's magnetic field is swept out behind the Earth by the solar
wind. Explorer XVIII has mapped this magnetospheric tail out to 130,200
miles, or more than half the distance to the moon. Indications are taat this
tail extends well beyond the moon and resembles in many respects the :ail of
a comet,

Explorers have also made observations of galactic cosmic rays in the
energy range from about 20 million to several hundred million electron volts.
Only a small fraction of these cosmic rays penetrate the solar system down
to the Earth because the interplanetary magnetic field provides an effective
shield. An actual cut-off in the flux at the lower energies was observed,
and intensity modulations in the flux can be related to the variable »roper-
ties of the solar wind.

The level of effort in this area is being increased in FY 1965 aad
FY 1966 to provide for extension of the exploration of the magnetosphearic
boundary to include Explorers anchored in an orbit around the moon., This
orbit will make it possible for the spacecraft to remain in the interjlanetary
medium or in the magnetospheric boundary area all of the time and to complete
a circle around the earth every twenty-eight days. Atmospheric and ionospheric
investigations and studies of cosmic dust will also be continued, and emphasis
will be placed on the polar and equatorial regions and on the interactions
with solar radiation and the trapped radiation in the Earth's magnetic field.
International cooperative efforts in this area are underway with the United
Kingdom, Canada, France, Italy, and the European Space Research Organization
(ESRO). Other nations are involved in acquiring data and conducting research
based on sigrals received from these satellites.

Astronomy Explorers

Experiments conducted with sounding rockets have demonstrated the
feasibility c¢f conducting astronomical observations in the radio and X-ray
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regions of the electromagnetic spectrum using small spacecraft. In the radio
region, it is necessary to place the spacecraft above the ionosphere 1.0 make
measurements in those wavelengths which do not penetrate this ionized region
of the Earth's upper atmosphere. Development of a satellite especial.y
designed for this purpose is being initiated in FY 1965, It will be placed
in a high altitude circulaxr orbit to optimize the measurements. In addition
to continuing the development of Radio Astronomy Explorers in FY 1966, it

is planned to initiate the development of a small X-ray Astronomy Exp.orer

to exploit racent discoveries of stellar X-ray sources.

Geodetic Explorers

Accurate tracking of satellite orbits provides data which cen be used
for geodetic investigations. Satellites developed for geophysical studies
have been equipped with reflectors and beacons which facilitated accu:ate
measurements of positions,

The optimization of geodetic investigations, however, requires o:bits
and equipment especially selected for the mission. The ANNA satellita
launched by the Department of Defense was the first satellite especially
tailored to this mission. Building on the ANNA experience, a program has
been developed, in coordination with the Department of Defense and th2 Coast
and Geodetic Survey, which involves the launching of active and passive
satellites into orbits selected for these missions. The program involves
participation by universities and other research organizations in the United
States and in cooperating countries. Active satellites will be launched in
1965 and 1966 employing a variety of optical and electronic techniques.
Passive satellites consisting of Echo type balloons with beacons will be
launched into high altitude circular orbits in 1966 to supplement the active
satellite program. Comparison studies are planned to evaluate the various
techniques employed and to provide a check on the accuracy of individual
measurements, The program is planned to continue with flights beyond 1966,
with additional active satellites tentatively scheduled. The specifiz
equipment to be incorporated in the later missions will be dependent upon
the results obtained from the earlier missions,

Sounding Rockets

1964 1965 1966

Experiments +e..c.... Ceeesen sees $ 8,797,000 $ 7,790,000 $ 8,200,000
Rocket development «.eeoove..o.. - 601,000 644,000 700,000
Attitude ccntrol systems ........ 1,406,000 1,098,000 1,500,000
Engineering SUPPOTL eseesncveoes . 470,000 347,000 500,000
Test and evaluation e...ovceacase 100,000 221,000 200,000
Ground instrumentation ..... e 3,123,000 2,800,000 2,800,000
Rocket procurement «.... e e . 2,453,000 3,100,000 3,100,000

Total «cveevenen. et veeass  $16,950,000 $16,000,000 $17,000,000
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Sounding rockets are small vehicles that are particularly well adapted
for studies ai altitudes between those reached by balloons and the perigees
of low Earth satellites, They are used for studies of the atmosphere,
ionosphere, and radiation that reaches the vicinity of the Earth, either as
energetic particles or as electromagnetic radiation, They serve as inexpen-
sive carriers to test instrumentation being designed for use on satellites.
The usefulness of sounding rockets, particularly for solar and other
astronomical observations, has been greatly increased by the development of
attitude control systems,

Profiles of atmospheric density and temperature have been made with
sounding rockets in various parts of the world and at frequent intervals for
a number of years. It has been found that there is little variation :in
atmospheric f:emperature and density throughout the solar cycle at alt:tudes
near 60 miles. However, there are large variations in temperature and
density in the auroral regions and considerable heating near 50 miles altitude
during solar disturbances.

Sounding rockets have been used to measure the amounts of molecular and
atomic oxygen, atomic nitrogen, nitric oxide, hydrogen and helium at warious
levels of the atmosphere, Studies have been made of airflow and its effects
on astronomy and astronaut seeing.

The dynamics of the ionospheric region of the atmosphere have been
measured by vapor releases from sounding rockets., Turbulence, mixing, extreme
wind shears, and large scale motions and global patterns have been discovered.

Sounding rockets with recovery devices have been used for successful
recovery of dust of cometary and astrodial origin. Noctilucent clouds
formed by cosmic dust surrounded by an ice condensate have been studied in
Sweden. The composition of various meteor streams has been probed,

Sounding rocket experiments have related the causative solar flux to
the resultant electron densities in the lower ionosphere., They have shown a
relationship between the thin, dense, sporadic E layer and wind shears.
Progress has been made in developing mass spectrometers, for both ionized and
neutral constituents, and composite payloads are being developed to measure
a variety of parameters from the same rocket. The currents in the E region
have now been directly measured with magnetometer payloads, launched bhoth at
the magnetic equator and at medium latitudes. More such flights are needed to
define this current system better in time and latitude and to relate :it to
the dynamics of the ionosphere,

Sounding rockets have made important astronomical observations., The
first solar ultraviolet spectra were obtained from sounding rockets; A{-ray
emission from the sun was found with sounding rockets; and stellar X-ray
sources have also been discovered. Ultraviolet observations of the planets
Venus, Mars and Jupiter have been made.
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Management responsibility for sounding rocket experiments is assigned to
each participating Installation, with NASA Headquarters retaining responsibil-
ity for managing the development of experiments by other research organizations,

One hundred sounding rockets were launched in 1964 from sites in the
United States, Canada, Pakistan, India, Norway, Sweden, and from a converted
Navy aircraft transport ship. The shipboard launchings were conducted as a
part of a shzkedown cruise for an expedition planned for 1965. This expedi-
tion, which is part of the international cooperative effort for the Inter-
national Quiet Sun Year, will involve launchings through areas of the upper
atmosphere and ionosphere which cannot be reached by land based rockets.

The launchings will take place in the South Pacific Ocean near the west coast
of South America near the geomagnetic equator and south to as far as 60
degrees south latitude, Of primary interest on this expedition will be
studies of the "equatorial electrojet", a system of electrical currents
circulating in the ionosphere in the region of the magnetic equator.

Future use of sounding rockets is expected to follow the pattern of past
usage. Several types of experiments that are already begun will be continued;
such as measurements in the atmosphere and ionosphere, collection of cosmic
dust, atmospheric motions and winds observed through chemical releases, and
observations of the Sun, planets, stars, and other celestial bodies in the
ultraviolet, X~ray and radio frequencies. The relatively small cost and the
comparatively short lead~-time for rockets will continue their use for pioneer-
ing experiments as new ideas are developed by scientists.

The decrease in the sounding rocket program costs for FY 1965 is
primarily the result of decreasing the number of new experiments started.
Emphasis in FY 1965 is being placed on completion of development effcrts
started in FY 1964 and prior years. FY 1966 funds will provide for an
increased number of new experiments in preparation for an expanded program
of solar terrestrial investigation during the period of the active sun,

Data Analysis

1964 1965 1966
Data center operation ............ .o - --- $ 600,000
Support of research tasks .......... ——— - - 2,400,000
TOtal evrenvnnenrecnen cerieeraaaes -—— - $3,000,000

NASA has the obligation to make available to the public the infcrmation
gained from space exploration. The accumulation of data from flight programs
provides a pool of scientific data that will be useful to scientists,
particularly as it permits the use of data from a number of satellite,
sounding rocket, and space probe experiments.

A scientific data center is being established at Goddard Space Flight
Center toc catalog these data and make them available to interested researchers
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in a form which can be readily used. The initial contract for operation of

the data center was funded under the FY 1965 Supporting Research and Technology
Program. This new project will provide for continued operation of the data
center and for support of promising research proposals that would make use

of the data :n storage.

The initial analysis of data from a flight experiment is funded under
the flight project. The experimenter prepares a plan for analysis of the
data from his experiment. As the data becomes available from the spacecraft,
it is processed to provide the necessary information to establish the
circumstances, such as time and spacecraft position, under which the data was
taken, The experimenter has an agreed upon period of exclusive use cf the
data during which time he makes the initial analysis and reduces the data to
a form which has scientific meaning. In some cases arrangements are made for
immediate exchange of data between experimenters, so that they may ccrrelate
the results of simultaneous measurements, After expiration of the agreed
upon period of exclusive use, the data passes into the public domain., Mean-
while, the experimenter publishes the results of his experiment.

After these initial results have been obtained, additional analysis of
these data will,in many cases, produce further useful scientific information.
The experimenter or another interested scientist may then propose a rew
research task which will involve additional correlative computations and
evaluation. In the past, such efforts have been funded primarily uncer the
flight projects; but, beginning in FY 1966, the funding of the flight projects
will include only first run data analysis.

This new approach to the management of the data analysis is expected to
produce a greater scientific return for the investment made in the flight
program. It will broaden the participation of scientists throughout the
nation and encourage them to use all of the available information in their
theoretical research. Meanwhile, it will free the managers of individual
flight projects from continuing data reruns on completed flights, since now
their responsibility for a mission will terminate after first run data
analysis is completed.

The respornsibility for overall management of the Data Analysis Project

will be retained in the NASA Headquarters. The Goddard Space Flight Center
has been assigned responsibility for management of the data center,
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE_SCIENCE AND LUNAR AND PLANETARY EXPLORATION PROGRAM
APPLICATIONS

PROGRAM OBJECTIVES AND JUSTIFICATION:

The primary objective of the Lunar and Planetary Exploration program is
to carry out the scientific exploration of the solar system by both unmanned
space flights and Earth based research. This requires the extension c¢f space-
craft technology vital to future manned and unmanned missions. The program
supports the manned space flight effort by measuring the environment in space
and the charscteristics of the Moon and the planets,

The primary objectives of the lunar program are to obtain data or. the
structure and topography of the lumnar surface, the lunar environment and the
physical, chenical, geodetic, and gravitational properties of the Moor.. The
data gathered as a result of these investigations will be of importance in
seeking to understand the origin of the solar system and in determinirg
accurately the enviromment in which manned spacecraft must operate. Another
objective of lunar exploration is to search for extant or extinct life forms
on the Moon, evidence of which would contribute to the overall theory of the
origin of life in the solar system.

The lunar program includes three types of mission, The Ranger is provid-
ing initial visual data about the surface of the Moon. Surveyor missions will
be aimed initially at selecting suitable landing areas for manned flights.

The Lunar Orbiter will complement the Ranger and Surveyor missions by
providing data obtained from the vantage point of an orbiting spacecreft.

The planets present an interesting attraction because they all differ
markedly from the Earth. In these differences may lie clues to the nature,
origin and evolution of the solar system. Therefore, our objective is to
explore the planets, their moons and other interplanetary phenomena with
unmanned spacecraft in conjunction with ground based research. The success~-
ful Mariner JII flight added significantly to scientific ‘wnowledge of the
planet Venus. The planet Mars is the next objective. ‘[ne Mariner IV space-
craft, currently on a trajectory that will pass close to Mrrs, is expected to
provide invaluable scientific information including relati.ely close-up
photographs of the planet's surface. During the remainder of this decade and
into the next:, emphasis will be placed on the unmanned ex' loraticn of Mars.

The definition of the next series of flight mission. to Mars is being
initiated to meet the opportunities in 1971 and subsequent years. The space-
craft for these missions would be much larger and more sophisticated i:han
previous planetary spacecraft and would be designed to perform experinents on
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the surface and in orbit about the planet, This effort is identified as the
Voyager Progream, and will be the first program to concentrate on studying the
evidence of the existence and nature of extraterrestrial life,

Interplanetary investigations will continue with Pioneer missions
scheduled to begin the latter part of 1965.

SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 1666

Supporting research and
technologyv/advanced studies..... $22,000,000 $28,749,000 $36,8£00,000

Ranger......cucoueee. tetreessnnsess 30,306,000 15,251,000 1,415,000
Surveyor..... aeaee cerecsassaaseees 10,704,000 76,000,000 85,600,000
Lunar orbiter,........ et .«. 20,000,000 42,400,000 37,000,000
Mariner......... e ciresrssaes 49,152,000 21,000,000 3,800,000
VOV aBeY v v v et srssocseaasanoanseass --- 7,750,000 43,000,000
Pioneer........ ceereeces et ee.e. _13,600,000 15,000,000 8,000,000
Total.... Che et e ....$205,762,000 $206,150,000 $215,615,000
Distribution of Program Amount by Installation:
Marshall 3pace Flight Center.... $505,000 $535,000 $300,000
Manned Spacecraft Center....... . 1,867,000 4,429,000 14,000,000
Goddard $pace Flight Center..... 1,084,000 1,111,000 900,000
Ames Research Center............ 15,382,000 16,054,000 8,500,000
Langley Research Center....... .. 20,146,000 43,050,000 37,300,000
NASA Headquarters....... Cerene .o 9,521,000 10,667,000 9,500,000

Western Operations Office....... 157,257,000 130,304,000 145,015,000

BASIS OF FUND_REQUIREMENTS:

Supporting Research and Technology

1964 1965 1366
Lunar and planetary science...... $12,145,000 $12,486,000 $12, 500,000
Advanced technical development,.. 4,700,000 7,513,000 7,200,000
Advanced studieS.....viviecuvrnnnn 2,236,000 2,390,000 2,300,000
Manned lunar SCienCe....eceesesss 2,919,000 6,360,000 15,500,000
Total..iieineienannccinnennne cee. $22.000,000 $28,749.000 $36,300,000

Supporting Resesich and Technology provides the capability to carry out
vital work associated with but not specifically a part of currently approved
flight missicns.
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The science prcgram provides scientific data necessary for the dasign
and calibration of flight experiments and the basic data for the analyses and
interpretation of the results of flight experiments. The program provides
the means of exploring new concepts and ideas, and of developing thosz of
high potential to the stage where they can be proposed for flight expariments,
Scientists at NASA Research Centers, Universities, Industrial Research Labora-
tories, and other Govermment Laboratories throughout the country carry out
this program of laboratory, theoretical, and observational reseairch. The
observational program in optical and radio astronomy is limited to investi-
gations of the moon and the planets and has the objective of supplying
information essential to the scientific flight program. It also provides
information essential to the design of spacecraft and the selection of
experiments for lunar and planetary investigations. The most important
problems beirg investigated in this area are the nature and bearing-strength
of the lunar surface, and the variation of pressure with altitude in the
Martian atmosphere. Increased knowledge of lunar surface characteristics is
desirable for safe exploration by man, and for the successful performance of
soft landing scientific payloads. The characteristics of the Martian atmos-
phere have become of major concern in the past year when recent grouni
observational investigations indicated that the surface pressure of the
Martian atmosphere may be one-~half or less of the formerly accepted value of
§5 millibars. In the 25 to 80 millibar pressure range, the efficiency of an
entry capsule in carrying useful scientific payload decreases drastically with
smaller atmespheric pressure values., Further studies of the Martian atmos-
phere by astronomical spectroscopic techniques will be conducted during 1965
to provide moure precise values and permit the design of efficient entry
capsules,

A contr:ibution of knowledge concerning the environmment in which the
Apollo astronaut must function was made by field study of terrestrial counter-
parts of lunar processes and features, such as meteor craters, and by
laboratory experiments with lunar surface simulation, Studies were made of
the behavior of possible lunar surface materials under hypervelocity
bombaidment by meteorites and micrometeorites, and under conditions cf wide
temperature Iluctuation, solar radiation, low lunar gravity and near vacuum
atmosphere. Topographic and geologic maps of the visible portions of the
moon are being prepared. The equatorical belt, which includes the iritial
target areas for Ranger, Surveyor, Orbiter, and Apollo, is scheduled for
completion about mid-year.

New or improved theories, techniques, and instrumentation for scientific
observation and measurement of the moon and planets, both from the Earth and
from the spacecraft are developed by the supporting research program. The
A-ray diffractometer, gamna ray spectrometer, neutron and alpha particle
sensors, seismometer, magnetometer, and gas chromatograph are among those in
various stages of development.

The Advanced Technical Development Program is directed principally toward
the development of equipment and technology for flyby, orbiting, and landing
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missions to Mars. These missions impose stringent requirements for the
development of reliable ecuipment that will survive the rigors of steriliza-
tion and long time exposure to deep space, and will take fullest advartage

of the improved capability of launch vehicles to be available a few years
hence. 1In the ¥Y 1965 program, principal emphasis was in the areas of
communications and guidance and control. Under FY 1966 funds requested,
emphasis on communications will continue toward a system that will trensmit
large quantit:ies of scientific data over the immense interplanetary distances,
Increased attention will be given to landing capsule technology, particularly
to insure safe passage through the atmosphere of Mars and landing on its
surface. To permit the vecognition and identification of extraterrestrial
life, planetary landers must be made sterile. The sterilizing procedures
required, drastically compromise the reliability and operational life of

much of the current state-of-the-art spacecraft equipment. FY 1965 and prior
year funds began the development of equipment that will operate relialtly
after sterilization., TFunding in FY 1966 will continue development and testing
of these items, and initiate work on other equipment needed for planetary
landers,

The advanced studies effort is essential to future lunar and planetary
mission planning. Studies of space flight mechanics and planetary trajector-
ies identify [avorable launch opportunities and establish the energies
required, Comparing these energy requirements with launch vehicle pei:formance
yields control weights for spacecraft planning. Preliminary mission :flight
profiles were generated for unmanned missions to the Moon, Jupiter, Venus,
Mercury, comets and asteroids with FY 1965 funds, which also provided for
conceptual designs of spacecraft for missions to Mars (Voyager). The FY
1966 effort will include additional mission profile studies of Jupite:,
Mercury, comets and asteroids, as well as spacecraft conceptual designs for
missions to Venus, Jupiter, Mercury, comets and asteroids. Primary enphasis
will be on the Venus and Jupiter missions,

The Manned Lunar Science program objective is to maximize the scientific
benefits derived from man's ability to explore the moon. It provides the
space science activities which relate directly to the manned lunar missions
of the Apollo program, The initial lunar manned missions will undertake
investigations in the disciplines of geology, geochemistry, geophysics,
atmospheric nhysics, particles and fields, and the biosciences. Initial
development of investigations and supporting equipment began in FY 1954,
Procurement »f test and flight hardware for the earliest Apollo missions
accounts for most of the difference between FY 1965 and FY 1966 irequicements,
This hardware includes both remote sensing instrumentation for observition
of the moon from lunar orbit and instrumentation for lunar surface exsloratiou,
sample collection, and analysis,

Earth based support for Apollo science encompasses training of tne
astronauts in the general scientific disciplines and specific experiments in
which they will be participating, compilation of plans of overall scientific
activities to be carried out on each mission, testing investigatory procedures
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and equipment to train the astronauts under the simulated lunar condi:ions,
and development of facilities, equipment, and procedures for the analysis
of the samples which wiil be returned from the moon.

Ranger
1964 1965 1766
Spacecraft ......0.0000.. veedees. $19,520,000 $8,362,000 5500,000
Experiments .......c.cecneenen.n .o 3,926,000 4,142,000 315,000
Ground operations ......eeecnenes 6,860,000 2,747,600 -—-

Total Spacecraft and Support... $30,306,000 $15,251,000 $1,%15,000

Atlas-Agena (Launch Vehicle
Procurement Program)......ve.e. (14,863 ,000) (3,136.000) (200,000)

Total (including launch
vehiclesS)iew e i iiiveneonnnnas ($45,169,000) ($18,387,000) ($1,615,000)

The objczctive of the two remaining Ranger flights is to obtain television
pictures of the lunar surface which will be of benefit to both the scientific
program and the United States manned lunar program. These two Rangers will
photograph different areas of the Moon and under different lighting conditions
than those of the successful Ranger VII.

The pictures obtained from Ranger VII provided a final resolution more
than 2,000 times better than any previously available Earth based photography.
The pictures which will be acquired from the two remaining flightcs are
expected to be of the same resolution as those obtained from Ranger VII.

Overall management of the Ranger Program is the responsibility of the
Office of Spesce Science and Applications, NASA Headquarters. Project manage-
ment is the responsibility of the Jet Propulsion Laboratory. Design and
fabrication of the spacecraft is a laboratory in-house effort while the
television system is procured from the Astro-Electronics Division of the
Radio Corporation of America.

FY 1964 funds were used primarily for the assembly, test, and launching
of Rangers VI and VII. 1Included in this were the test and rework efforts
required to corvrect faulty eclectronics components (diodes) discovered late
in 1963 on hanger VI, as well as the retest and redesign efforts to insure
against a recurrence of the failure of the TV system on Ranger VI. The FY
1965 funds are being used for the assembly, test, and launching of Rangers
C and D as well as the post-flight analysis of the photographic data. The
FY 1966 funds will be used primarily for the post-flight evaluation cf
engineering data (spacecraft) and the interpretation and analysis of the
photographs obtained which will directly support both the Surveyor urmanned
lunar pregren and the Apollo manned lunar program.
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The FY 1963 and prior years funding for this nine-flight program,
including launch vehicles, amounted to $198,616,000., The FY 1966 request
will complete the funding for Ranger.

Surveyor Lander

1964 1965 1366
Spacecraft s...iviiiiiarieeionan $61,904,000 $64,460,000 $64,370,000
Experiments....coueveeeeenssn. e 3,600,000 6,890,000 15,270,000
Ground operations........ cevacas 5,200,000 4,650,000 4,760,000

Total Spacecraft and Support.. $70,704,000 $76,000,000 $85,600,000

Atlas-Centaur (Launch Vehicle
Procurement Program).......sa.. (32,000,000) (47,814,0G0) (50,400,000)

Total (including launch
vehicles)...... et ve..o (8$102,704,000)($123,814,000)(53136,000,000)

The Surveyor spacecraft is being developed to accomplish the first soft
landings on the Moon. On the lunar surface, these spacecraft will survey
various landing areas of interest as possible sites for later manned landings
and make measurements to improve our understanding of the nature of the Moon.
Landed Surveyors will transmit to Earth a variety of data, such as high
resolution television pictures of the lunar terrain, measurements of the
surface textuire, hardness, and other physical and chemical propecties, lunar
seismic activity, and the meteorite environment near the surface., The
Surveyor miscion requires the development of a technology far morve advanced
than that emplcyed in the Mariner II and Ranger spacecraft. Not only must
Surveyor navigate through the space between the Earth and the moon, but it
must land softly on the moon, essentially by backing down a multi-stage
rocket to a landing 240,000 miles and 66 hours removed from the launching
site,

The prime purpose of Surveyor is to provide information on lunar surface
characteristics which will assure the high confidence required before manned
landings are attempted, A great deal of study effort has been expended to
determine the best strategy by which Apollo landing sites can be verified,
considering both the safety aspects and economics., The results of these
studies indicate that the most timely and economical method for site
verification is through the combined efforts of the Surveyor and the Lunar
Orbiter. Tre operational plan calls for Surveyor landing attempts in
differvent regions with "aerial survey" of the Surveyor landing sites and
surrounding avseas by the Lunar Orbiter, This combination will provide for
detailed analysesc of small areas through the Surveyors which then car be
extended to the much larger area coverage of the Orbiter photographs.
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In addition to direct m nned flight support, unmanned spacecraft offer
a distinct cowplementary function to the manned missions. Many regions of
interest on the moon (such as the Crater Aristarchus where gaseous emissions
have been observed) are likely to be inaccessible to man because of the
hazards of landing. Landings on the backside of the moon, for example, would
be of extreme interest to our total lunar exploration program., Surveyor
landings on the backside with a communication link through the Orbiter would
not involve the risks which would result if .. manned landing were made without
direct Eommuxication to Earth except through an orbiting spacecraft,

The Office of Space Science and Applications, NASA Headquarters, is
responsible [or overall management of t'= Surveyor Program, Responsibility
for project management is assigned to the Jet Propulsion Laboratcry. The
Surveyor spacecraft syster is being developed by the Hughes Aircraft Company.
Ma jor subcontractors are Thiokol/Elkton .»r the main retro-rocket, Thilokol
Reaction Motors Division for the vernier p -opulsion system, and LKyan lilectron-
ics for the attitude and velocity-sensing radars,

FY 1965 funds are being used to complete spacecraft system funct:ilonal
testing, environmental testing (thermal vacuum, shock, and vibration),
mission simulation testing, field crew training by mock operations, and tests
of dynamic models on Centaur Development flight i, Program definition effort
and long lead time procurements in the spacecraft and payload areas for the
follow=on Surveyors are also being provided for with current year funis,

The funds requested for FY 1966 will provide for the completion of ground
based development testing of the basic Surveyor spacecraft system and for the
initiation of test flights early in the fiscal year. The funding during
FY 1963 and prior years for this seventeen flight program, including launch
vehicles, amounted to $111,641,000, Funding requirements for spacecraft
and launch vehicles from FY 1967 to completion are estimated to be about
$290,000,000.

Lunar Orbiter

1964 1965 1966
Spacecraft ............ chessseesss  $20,000,000 @ $40,600,000 $32,900,000
Experiments ........ Cheerteateaeas === -=- 500,000
Ground operctions..... ceenraae oee -—- 1,800,000 3,600,000

Total Spacecraft and Support.... $20,000,000 $42,400,000 $37,000,000

Atlas-Agena (Launch Vehicle
Procurenment Program)......oeseee (170,000) (2,335,000) (22,200,000)

Total (including launch
vehicles)...... tesserseasaeas (820,170,000) ($44,735,000) ($59,200,000)
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The Lunar Orbiter will complement the Surveyor Lander as part of the
unmanned lunar reconnaissance team, The Orbiter will take wide area photo-
graphs from an orbit 30 miles above the surface while the landed Surveyor
conducts its investigations on the surface of the moon itself. The Lunar
Orbiter camera system will take high and medium resolution photographs
simultaneously. The medium resolution photographs provide stereoc coverage of
broad areas, while those of high resolution will show detail comparable to
the final Ranger pictures but of hundreds of thousands of times as much area.
The combination of such pictures will permit topographic mapping of considerable
regions of the lunar surface. The information gained from the Orbite: phot-
graphy will be used to screen out obviously undesirable sites for Surveyors,
improving the probability of successful landings. The Orbiter and success-
fully landed Surveyor can then team to verify suitable sites for Apollo manned
landings.

In addition to the photographs, the Lunar Orbiter will yield,as a by-
product, information on the lunar gravitational field which will greatly
benefit all subsequent lunar missions. Analysis of the orbit will help
determine the mass distribution of the moon far more precisely than i: is
known at present; consequently, guidance calculations for Apollo will be much
improved. he irregularities in lunar mass distribution these orbital
analyses will reveal are closely linked with questions of seismic activity
of the moon, its radioactivity, and the character of the lunar surfacz, which
are basic to any discussion of the origin of the Earth-moon system. nce the
primary photographic mission of the Lunar Orbiter has been accomplishad, later
spacecraft may include other instrumentation, within the available weight and
power, to make other measurements in cislunar space,

Project management responsibility has been assigned to Langley Research
Center and launch vehicle system management to Lewis Research Center, The
prime contractor for design, fabrication and test of the 800 pound, attitude
stabilized spacecraft is the Boeing Company. Major subcontractors are
Eastman Kodak for the photo subsystem and the Radio Corporation of America for
power and communications.

Current year funds have been devoted to completing the design of the
spacecraft and all of the its subsystems; construction and testing of develop-
mental test models to verify the design data; fabrication of test and flight
hardware in accordance with the final design; and assembly of ground test
spacecraft.

FY 1966 funds will be used to assemble the flight spacecraft, test and
prepare them for launch, install the ground support equipment, train the
launching and operating personnel, and conduct the first launch,

FY 1963 and prior year fundings for a five flight program, including
launch vehicles, amounted to $10,098,000. Funding requirements for space-
craft and launch vehicles from FY 1967 to completion are estimated to be
approximately 320,000,000,
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Mariner

1964 1965 1966
Spacecraft........ciieuvunns eev... $28,360,000 $14,055,000 $1,250,000
Experiments........ S eesesesnanana 8,920,000 2,466,000 1,800,000
Ground operationsS.............. .. _11,872,000 4,479,000 150,000

Total Spacecraft and Support... $49,152,000 $21,000,000  $3,800,000

Atlas-Agena (Launch Vehicle
Procurement Program)........... (10,550,000) (2,377,000) (200,000)

Total (ircluding launch
vehicles).....ovveeveeenn.oe. ($59,702,000) ($23,377,000) ($4,000,000)

Mariner is the United States program for early flyby missions to Venus
and Mars. In 1962, Mariner 1I made history as the first successful planetary
mission to Venus. Mariner- IV, which was launched in late November 1964 on a
flyby mission to Mars, is similar in design concept to Mariner II, although
its technology is considerably advanced. Mariner IV is a 575-pound space=
craft carrying instruments to measure micrometeoroid impacts, magnetic
fields, and stomic particles in space. During its close pass by Mars on
July 14, 19€5, it will take a series of TV pictures of the planet's surface.
Also, passage of the spacecraft's signal through the Martian atmosphere will
provide a meecsurement of the height and density of the atmosphere.

The Jet Propulsion Laboratory manages the Mariner Program and built the
spacecraft in-house. Lewis Research Center was responsible for procurement
of the Atlas-Agena launch vehicle,

The FY 1965 funds covered the extensive testing and prelaunch activities
required for Mariner IV and the identical but unsuccessful Mariner III which
was launched in early November 1964. The funds also will cover support of the
ma jor part ¢f the in-flight phase of the program. This includes around the
clock monitoring of the spacecraft condition, diagnosis of problems &nd
exercise of the command function when required, and continuing analysis and
reporting on the wealth of telemetry data being received.

The FY 1966 funds will continue the above support throﬁgh the Mars
encounter and postencounter phase and, in addition, will cover the major part
of extensive post-flight data analysis and the preparation of final reports.

FY 1963 and prior years funding for this program, including launch

vehicles, amounted to $115,569,000. Funding requirements for FY 196 to
completion are estimated to be $500,000,
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1964 1965 1966
Spacecraft....ccoviireciiienennns --- $7,150,000 $40,000,000
Experiments......... ceeirecannn . -—- 200,000 2,000,000
Ground operations......... e --- 400,00 1,000,000
Total....coonenes cec e . -—= $7,750,000 $43,000,000

The definition of the next series of Mars flight missions is being
initiated to meet the 1971 and subsequent opportunities. The spacecraft
for these missions are named Voyager and will have the primary objective
of obtaining detailed information on the nature of the planet Mars, which
includes the characteristics of its atmosphere, meteorology, its surface
and subsurface conditions, trapped radiation belts and most importantly,
information on the nature of any extraterrestrial life on the planet. The
secondary objective will be to obtain scientific information on the inter-
planetary medium existing between Earth and Mars.

Such a mission requires a spacecraft capable of carrying large
scientific payloads to the planet, telemetering considerable amounts of
data back to earth and having long life in orbit about the planet, and on
the planetary surface. Conceptual studies completed in FY 1964 indicated
the spacecraft weight to meet these requirements would be in the 7,000 to
10,000 pound class. Such a spacecraft could be launched by a Saturn IB-
Centaur launch vehicle. The spacecraft system concept indicated by the
studies, which would meet the requirements of gathering data both in orbit
and on the planetary surface would include three basic modules: the bus-
orbiter module, the retro-propulsion module, and the capsule module. The
Voyager system will be designed for use during several Mars opportunities,
thus providing a base for a long range scientific exploration program. By
completing the definition phase by FY 1966, the operational Voyager system
could be launched during the 1971 Mars opportunity.

Overall management of this program is the responsibility of the Office
of Space Science and Applications, NASA Headquarters. The Jet Propulsion
Laboratory is responsible for management of the Voyager project including
overall spacecraft system integration.

A project definition phase (Phase I) is being initiated in FY 1¢65
and is to be completed by the end of FY 1966. A separate industrial
contract effort is planned for the spacecraft system (the bus, retro-
propulsion module and overall integration) and another for the capsule
system, System design, functional specifications for all subsystems, and
selected subsystem development and breadboard testing will be accomplished
under Phase [. Fabrication and testing plans,schedules, and detailed
estimates of resource requirements will be generated by this effort.

Based on the results of Phase I, a decision can be made regarding the
initiation in FY 1967 of flight hardware development (Phase 1I).



FY 1965 funds are being used to initiate the spacecraft system da2sign
definition. This will cover preliminary design of the bus-orbiter module
and the retro-propulsion module, preliminary definition of the capsule
module interface, and preliminary investigation of the capsule and science
integration with the spacecraft. The FY 1966 funds will be used to complete
the Spacecraft System Phase 1 effort.

After evaluation of Phase I results, the total scope of the program
will be established so that Phase II could be initiated in FY 1967.

Pioneer
1964 1965 1966
Spacecraftesesessssssssccscscenss $10,805,000 $12,311,000 $5,500,000
EXperimentSeecesssoscccscocncsacns 2,744,000 1,424,000 2,100,000
Ground operationS..ecceececscsccss 51,000 1,265,000 400,000

Total Spacecraft and Support... $13,600,000 $15,000, 000 $8, 000, 000

Delta (Launch Vehicle
Procurement Program)sccecesscees (4,100,000) (2,900, 000) (5,900, 000)

Total (ir.cluding launch
vehicleS)iseseeeconeeneasanaes ($17,700,000) ($17,900,000) ($13,900,000)

Pioneer missions will measure interplanetary phenomena in deep space to
provide simultaneous data with Earth satellites and to fill time gaps in
monitoring in deep space between the widely separated flights of planetary
spacecraft.

The Piorieer spacecraft will weigh about 140 pounds and will be launched
by the Thrust Augmented Improved Delta launch vehicle. It will be spin
stabilized for simplicity and reliability. The goal for the lifetime of
the mission is six months or more. The first four spacecraft will alternate
between missjons toward, and missions away from, the Sun, approaching as
close as 75,000,000 miles and going as far away as 110,000,000 miles.

A critical experiment on the spacecraft measures the extremely low
level interplanetary magnetic field. For this reason, considerable effort
is being expended to assure that the spacecraft will be as magnetically
clean as the state-of~the-art will permit. Other experiments on the first
two flights will measure the flux of atomic particles coming from the Sun,
cosmic rays, and the electron density in space. Measurements of micro-
meteoroid impacts will be added on the third and fourth flights.

The Office of Space Science and Applications is responsible for over-
all management of this program. Responsibility for project management rests
with the Ames Research Center, and the Space Technology Laboratory is
building the four spacecraft under a fixed price incentive fee contract.
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The FY 1965 funds will cover assembly and testing of the prototvpe space-
craft, and tne fabrication, assembly, and initial tests for the first two
flight spacecraft. The FY 1966 funds will cover the final testing, launch,
and post launch operations for the first two flight spacecraft as well as the
assembly and start of testing for the third and fourth spacecraft.

FY 1963 and prior years funding for this four flight program, including

launch vehicles, amounted to $2,614,000. Funding requirements for FY7 1967
to completivn are estimated to be $4,000,000.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS SUSTAINING UNIVERSITY FROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Sustaining University Program was planned and initiated to strengthen
university participation in aeronautical and space science and engineering
endeavors and to broaden NASA's sponsored research activities. The program's
objectives are to: (1) increase the future supply of scientists and engineers
required in space related science and technology; (2) build laboratories
urgently needed for space research in selected universities; and, (3) improve
the universities' role in support of NASA by encouragement of creative multi-
disciplinary investigations, development of new capabilities, and consolida-
tion of space criented activities. These three aspects of the Sustaining
University Program are complementary to project sponsored research anid to
each other. '

Universities are the traditional source of both new knowledge and highly
trained manpower. Only through a carefully designed program can the supply
of scientific talent and the development of significant and relevant research
capabilities keep pace with the demands of the national space effort. The
training aspect produces skilled manpower, research scientists, technicians
and instructors. Adequate facilities are essential, if scientific urder-
takings are not to be hampered further by an unsuitable enviromment.
Additionally, by supporting research at selected institutions not currently
participating in the space program, the number of universities and scientists
involved in attacking some of the fundamental problems facing NASA has grown
significantly.

SUMMARY OF RESQURCES REQUIREMENTS:

1964 1965 966
Training......vvvveeveeenn. $19,811,700 $25,000,000 $25,000,000
Research facilities.,....... . 12,000,000 10,000,000 8,000,000
Research............c.. ..o . 8,188,300 11,000,000 13,000,000
Total........... ceeeaee .o $40,000,000 $46,000,000 $46,000,000

Distribution of Program Amount by Installation:

Jet Prcpulsion
Laboratory..... ceeneaaee $60,000 $35,000 $35,000
NASA HeadquartersS......... 39,940,000 45,965,000 45,965,000
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BASIS OF FUND REQUIREMENTS:

1964 1965 1966
Training...... s e i aea e $19,811,700 $25,000,000 325,000,000

The space program continues to place increasingly severe demands on the
supply of highly trained scientists and engineers. The demand is in two
general directions: those technical personnel required to participate
directly in the solution of inmediate problems confronting current space
activities and those required to conduct future research, teach new students
in order to rep.enish the manpower pool, and evaluate and organize the vast
amounts of scientific data acquired through increasing space experimertation.

The predoctoral research training program is designed to provide 1,000
persons receiving Ph.D.'s annually., This type of program has been strongly
recommended bv the President's Science Advisory Committee as necessary and
reasonable. The Committee stated that a special effort must be made if the
supply of highly trained scientists and engineers is to keep pace with the
demand. It was further determined that there are adequate numbers of
qualified students available who would not enter graduate research training
unless new opportunities were made available. The Committee recommenced that
the national output of persons receiving Ph.D.'s should reach at least 7,500
annually by the year 1970. In 1963 the number of persons receiving the
Ph.D, degree in the engineering, mathematical and physical sciences totalled
4,250.

1,071 new students began their three years of training under the NASA
predoctoral wnrogram in September 1964, About 1,275 new students will begin
their three vears of training in September 1965, Under the proposed budget
for FY 1966, about 1,300 new students would enter the program., Since this
program funded smaller numbers of students in previous years, the NASA goal
of an output of 1,000 Ph.D.'s per year will not be reached before FY 1968 or
FY 1969, 1In order to ease a sudden manpower shortage, it should be noted
that funds injected at a later date will not rapidly accelerate the avail-
ability of scientists and engineers,

Although a limited amount of time has elapsed since the first graduate
students commenced their space related training under the Sustaining
University Program, 38 students have now received their Ph,D., degrees., The
fields in which their degrees were earned are: (a) the physical sciences =- 17;
(b) engineering disciplines - 9; (c) mathematics - 8; (d) life sciences - 3;
and (e) other areas -~ 1. Since receiving their degrees the students have
commenced the following activities: (a) university research and/or tzaching
- 24; (b) post-doctoral scholarships or Fulbright fellowships - 5; (c)
employed in Covernment laboratories =~ 3; (d) employed in industrial
laboratories - 6. Those graduates whose post-Ph.D. employment involves
university research or teaching have remained within the university in order
to continue work of a space related nature, and to participate in the pro-

duction of highly trained new talent.
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Specialized training for selected students offers the students icentifi-
cation with NASA's goals and problems and involves them directly in the new
programs of the space age. In many cases the students' professors are also
engaged in space research activities. The students thus have a unique rela-
tionship witli NASA through contact with scientists and experiments gererated
by experienced senior investigators. Such close ties will provide the
trainee with additional motivation for the continuation of studies anc
participation in the national space effort, A by-product of these trainee-
ships is the incentive they provide to undergraduates who look forwarc to
similar particivation,

The predoctoral training grants are aimed directly at alleviation of a
most critical manpower deficiency. The training program also includes
related activities such as post-doctoral conversion of scientists des:.ring to
enter space ralated fields, enhancement of the utility of people possessing
unique capabilities, and summer seminars for carefully selected students
with outstanding potential,

Research Facilities

1964 1965 1366

Research facilities....... $12,000,000 $10,000,000 $8,000,000

During the last year, NASA continued to move forward in its effo:t to
help universities acquire the research laboratories necessary for spa:e
oriented work. Twelve more facilities grants were awarded to as many insti-
tutions which are already heavily committed to research and training in
support of the national space program., Significant progress was made on the
design and ccnstruction work of the fifteen prior year awards and, as a
result, five buildings, representing over 150,000 square feet of additional
laboratory type space, were completed and occupied by university scieatists,
When all of these structures have been erected, over a million square feet of
critically needed laboratory space will have been added to the country's
universities where the investment in research and training is substantial.
Without a program of this type, an increasing number of universities will be
constrained from accommodating any expanded amount of space oriented work.
This expansion of high quality graduate research, and the construction of
laboratories to make it effective for use in many disciplines, is essential
to the successful accomplishment of NASA's mission in space. Although space
oriented research extends through many fields of scientific investigation, it
has one general requirement, This is a common need for more sophisticated
and specializecd facilities. Except for the relatively few theorists in
their quiet offices, most of the scientists doing research with a space
orientation must have laboratories adequate to house and service their
equipment., The pattern followed by universities in the past, of building for
the individual departments, has resulted today in the situation where it is
frequently quite difficult or impossible to locate suitable laboratory space
which will permit an efficient and broad attack on space research prcblems,
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Examples of the significant achievements which are resulting from this
program are the facilities completed to date. The first completed was the
bio-medical annex to the Harvard Cyclotron. These modest sized facilities of
4,500 gross square feet are enabling eminent researchers from Harvard and the
Massachusetts General Hospital to use the cyclotron for clinical and-bio-
logical applications. 1Initially, twelve investigators together with their
supporting staff are scheduled to use the facilities on research programs
involving the irradiation of human and animal tissue and organs as a rieans of
determining some of the shielding requirements for the Apollo mission. These
facilities reosresent a relatively small investment which greatly enharnces
university scientists' capabilities to do important space related research.

The second completed project involved the addition of two floors to the
University of Minnesota's Physics Building. The space is designed foin re-
search in the fields of atmospheric, solar, and cosmic ray physics, a.l
subjects of particular importance to NASA. The 17,400 gross square feet of
area will house and serve approximately 50 faculty members, research
associates, and graduate students for their analytical and experimental
research involving balloon and rocket flight experiments and mass spectro-
scopic examinations of planetary and upper atmosphere compositions.

The Laboratory for Space Sciences at the University of Chicago was also
completed and occupied in 1964, These facilities are quite typical of one of
the principal objectives of the program in which NASA encourages the w@stab-
lishment of interdisciplinary groups to do space research. The building
contains 45,000 square feet of various types of research facilities for
investigators who were formerly spread over the campus. The University
researchers will have the required specialized facilities in which thay may
prepare flight experiments and analyze data obtained from nearly every
unmanned scientific space flight to date. NASA supported pre-doctoral
trainees are likewise profiting from this space oriented environment,

Other facilities completed to date comprise the follocwing: a 108,000
square foot Materials Research Center at Rensselaer Polytechnic Institute
funded by NASA, the National Science Foundation, and private donations, and
facilities for propulsion sciences research at Princeton University.
Princeton faculty members and graduate students are working on chemical,
nuclear, and ion propulsion and have helped resolve some of the major com-
bustion instebility problems formerly inherent in large liquid rocket motors.

As can be ascertained from reviewing the facilities programs in process
in other agencies, none has a program designed to serve the unique needs of
NASA, nor is NASA's program fulfilling the missions of other agencies,
However, the programs in toto are complementary. They are striking evidence
of a continuing national commitment to graduate research and educaticn as the
key to our nation's social, technological, and economic progress. These
programs are helping to meet the demands of our economy for more skilled
personnel and knowledge. The laboratories will enable many more promising
young scientists to cope with the explosion of new knowledge and to contri-
bute effectively in a world of intellectual, political, economic, and tech-
nological conplexity. Continuation of this effort will require $8 million in
FY 1966 to acquire approximately 250 thousand square feet of laboratory space.

RD ©-4



Research

1964 1965 1666

Research,............ e $8,188,300 $11,000,000 $13,000,000
The support of broad programs of space and aeronautical research,
specifically tailored to the individual characteristics of each university,
affords the maximum opportunity for balancing and strengthening existing
work, and for stimulating the development and growth of new ideas aund :alent,
In this manner, the space program obtains the most vigorous, productive, and

crealbive contributions a university can provide,

Many of the scientific and technological problems facing NASA requiire an
understanding of the behavior of large and complex systems that resist piece-
meal attack, and their solution demands the concerted and cooperative 2ffort
that universities can provide by bringing together their many specialists
from the varied technical and scientific disciplines. Additiomnally, by
supporting research at selected institutions not currently participating in
the space program, the number of universities attacking some of the funda-~
mental problems of the space program is permitted to grow and thus broaden
the base of the Nation's research capability. By providing new opportunities
to these institutions to participate, many excellent research programs have
already emerged and new talents and skills have been developed. 'Through this
portion of the program, some $28 million at 56 institutions will have been
invested through FY 1965 to obtain results which will help to determine the
long-range course of space technology.

At universities where prior involvement in space research has been
minimal, severa’. projects have developed to a point where they have succeeded
in obtaining support on their individual merits, either from other NASA
program offices or other agencies. Thus, these grants have served to provide
a basis for new researchers and have provided them with an opportunity to
develop their work to a point where it can attract sufficient attenticmn to
be recognized and independently supported. In addition, by virtue of the
stabilized, iong-range funding provided under the grant, these schoole have
been able to hold and attract staff members who might have moved to other
institutions more capable of providing research opportunities. t

Reviews of the publications and progress reports by interested NASA
program offices and the scientific community indicate that the smaller schools
can be counted upon to make outstanding contributions to the space program if
given the opportunity to participate. Examples of such work are materials
research at the University of Denver, astrophysics at Montana State College,
and studies of the planet Jupiter at the University of Florida. Engineering
research in structures at Texas A&M has attracted considerable attention, and
at William and Mary significant progress has been made toward the eventual
utilization of the 600 megavolt synchrocyclotron under construction at the
Langley Research Center for fundamental research in high energy physic:s.
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At the larger institutions, grants under this program have provided a
broad base of support to NASA sponsored research projects, lending additional
strength and breadth to these project efforts and permitting better long-range
planning on the part of the institution. At UCLA, this program provided
support for the development of a project for the collection of meteoroids in
space, and has supported the design and fabrication of a unique testing
chamber for spacecraft magnetometers. At the California Institute of
Technology, the Graduate Research Center of the Southwest, and the University
of California at Berkeley, grants have supported fundamental research which
has resulted in the development of new flight experiment designs and new
opportunities for the interpretation of data acquired from flight experiments,
The University of Maryland Computer Center has developed new techniques in
programming space science information. The University of Pennsylwvania,
through support provided by the Sustaining University Program, has created a
unique capability in the development of unconventional power sources; this
multidisciplicary effort draws upon the talents and skills of the many
disciplines within the university. At the University of Washington (Szattle),
a broad multidisciplinary program of ceramics research has been initiated,

In several instances the impact of these grants upon the university has
been extensive. At William and Mary the grant was instrumental in supporting
a new Ph.D. program in physics, while at several other institutions partici-~
pation has resulted in large matching contributions from the university and
private donors. These are examples of how this broad, flexible, and long-
range form of support can stimulate the strengthening and development of
selected institutioms.

For the continuation and orderly growth of this special purpose research
in FY 1966, approximately sixty-six projects will be supported at a ccst of
$13 million. Fifty-six of these grants will be for the continuation cf
projects supported in FY 1965, and the remainder will be to universities
participating in this research program for the first time.



RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOPMENT PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The purpose of the launch vehicle development program is to ensure the
timely availability of launch vehicle capability to meet mission requirements.
Continuing surveillance of mission requirements establishes the needs for
launch vehicle configuration, operating techniques, and systems technology.

As mission requirements exceed existing launch vehicle capabilities, means to
improve system performance are studied and defined. If major system levelopmen:
is required to meet new mission needs, implementation of the developmznt would
be within the launch vehicle development program. Scout and Delta deselopment
programs, generated and implemented in this fashion, were completed ia FY 1963,
The Centaur wehicle development is continuing in FY 1966 with the first
operational £flight scheduled for calendar year 1965.°

SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 1956
Supporting research and technology.. $3,800,000 $7,100,000 $4,000,000
Centaur development......... sesss... 108,100,000 89,400,000 59,600,000
Total.iveveeannn tieserersessanssssa3l11,900,000 $96,500,000 $63,600,000

Distribution of Program Amount by Installation:

John ¥, Kennedy Space Center ,NASA. $983,000 $1,783,000 $1,050,000

Marshall Space Flight Center...... ——— --=- 13,000,000
Goddard 3pace Flight Center....... 250,000 925,000 550,000
Langley Research Center.....ceeoss 115,000 650,000 300,000

Lewis Research Center............. 109,497,000 91,317,000 47,600,000
NASA Headquarters...eeeceeesesoecse 1,055,000 1,825,000 1,100,000

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

1964 1965 1966

Advanced studies....eiieeniicneansana $180,000 $925,000 $1,50(+,000

Fluid behavior studieS......coeeeoae 480,000 -——- ---
Vehicle subsystem studies.....ceeue. 316,000 1,475,000 750,000
Propulsion technology.eeeeesuseeesss 491,000 2,000,000 1,000,000
Applied mathematicS.:eeerseeeeassooenne 433,000 100,000 250,000
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1964 1965 1956

Guidance technology........ cessesnss -—- - 501,000
FLOXuitteeataosasacsssesonavsassnanena 1,900,000 2,600,000 -—-

TOtAleessensneennneseneeeenneennss $3,800,000 $7,100,000 $4,000,000

The supporting research and technology program provides for advaaced
studies to identify new launch vehicle requirements and to determine alternative
approaches to satisfy these requirements. In addition, efforts are continuing
to provide an available source of data on new technology (vehicle subsystems,
propulsion, guidance) and operational techniques which may be applied to
vehicle improvements or new vehicle development, as required, to meet new
mission requirements.

Funds provided in FY 1964 were utilized for studies including zer:o gravity
fluid behavior phenomena and cryogenic propellant systems to increase the
amount of thrust per pound of propellant.

FY 1965 funds are supporting studies of a kick stage for high vel.ocity
missions, spin motor technology and a continuation of the FLOX technology
effort. A vehicle planning study effort has been initiated to assist in
identifying and defining the data requirements of the program. Other study
areas include solid propulsion accuracy prediction, atmospheric cispe:rsion of
toxic fumes, and fluorine technology.

The FY 1966 program will include increased effort on the kick-stage study
and complementing technology efforts. Tasks will include guidance and propulsion
technology and investigation of other vehicle subsystems. Also, appliled
mathematics efforts will concentrate on definition and utilization of computer
program work in launch vehicle planning and technology.

Centaur Development

1964 1965 1966

Vehicle devalopment...veeeeesecaesss $93,729,000 $77,320,000 $39,500,000
SUPPOTrting ServicCeSecescvesncacseees 5,133,000 3,834,000 1,500,000

Tracking instrumentation..e.esceceoee 86,000 300,000 100,000
Atlas bOOSHEL S . eeessensccnennosannss 4,558,000 4,250,000 -——
RL~10-A3 enzine development......... 1,095,000 ——- ---
Propellants.sicveceessccncesocnsssns 3,499,000 3,696,000 5,500,000
RL-10-A3 engzine improvementsS........ - --- 13,000,000

TOLAL.:vuuverennneennonnnenneenss.s$108,100,000 $89,400,000 $59,600,000

The purpose of the Centaur Development Project is to develop a high
performance liquid hydrogen fueled launch vehicle for NASA unmanned lunar and
planetary missions. Centaur meets the requirement for a vehicle capable of
carrying payloads too heavy for Atlas~Agena class vehicles and too light to
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warrant use 0of the Saturn vehicles. The first operational use of Cenrtaur will
be for the Surveyor missions to the lunar surface. The Centaur vehicle consists
of a modified Atlas booster and a high=-energy upper stage (Centaur) employing
liquid hydrogen and liquid oxygen propellants. The Centaur stage contains a
light weight inertial guidance subsystem and other compact, lightweight sub=-
systems to permit maximum payload capacity.

This development project includes design, development, fabrication and
eight flight tests of the Centaur vehicle supported by an extensive ground
test program. Four of these flight tests have been completed; the remaining
four flight tests are planned to demonstrate proper guidance operation, direct
ascent to lunar impact, the operational (production) configuration, axd a two~-
burn capability. The development program will extend through calendar year 1960,

The ground test program includes such major tests as a full scal: dynamic
separation test of the Atlas from Centaur, static loading tests of th2 full
scale Atlas vehicle, dynamic tests of the Atlas/Centaur/Surveyor combination,
structural and fatigue testing of the Centaur tanks, and static firinz tests
of the test wehicles in flight configuration.

General Dynamics, Astronautics Division, is the prime contractor for the
Centaur stage. This stage uses RL-10-A3 engines developed under contract with
Pratt and Whitney Aircraft Corporation, and a guidance subsystem developed by
Minneapolis-Honeywell as a subcontractor to General Dynamics. NASA has
subsequently contracted directly with Minneapolis-Honeywell for the guaidance sub-
system,

The NASA Office of Space Science and Applications has assigned management
of the Centaur project to the Lewis Research Center. The RL~10-A3 enzine develop-
ment program is under the direction of the Marshall Space Flight Center since
these engines are also used with the Saturn vehicle, but integration >f these
engines with the Centaur vehicle is under the management of the l.ewis Research
Center.

The Centaur project, initiated in 1958 by the Advanced Research Projects
Agency of the Department of Defense and transferred to NASA in 1959, underwent
a reorientation program after the failure of the first flight test on May 8,
1962, This reorientation included greater emphasis on ground testing prior to
flight and a number of design and procedure changes to improve reliability and
performance.

The seccnd flight test of the Atlas-Centaur vehicle on November 27, 1963,
was a complete success. The third flight was also successful, although one test
objective was not fully achieved because of failure of one of the hydraulic
systems in the Centaur stage. The fourth vehicle was launched in December 1964
and was successful, although a secondary test objective, an attempt to restart
the engines after the Centaur was in orbit, did not succeed.

Funding for FY 1966 is for continuation of developmental efifort on the
Centaur vehicle such as engineering and design effort, ground test programs
and flight tests. 1In addition, improvement effort on the RL-10-A3 engines,
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formerly funded by the Office of Manned Space Flight, has now been included

in the Centaur development project. RL=-10 project history may be found in the
Office of Manned Space Flight justification., This improvement effort along with
the development of light weight subsystems, and an extensive program to reduce
the overall weight of the vehicle is underway to increase the Centaur payload
capacity.

Completion of the development project is expected in Fiscal Year 1967.
Total project costs are estimated at $575 million including the RL-10-A3
engine improvement program. The cost of the Project through FY 1964 was
$391.7 million,
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE PROCUREMENT
PROGRAM

PROGRAM OBJEC."IVES AND JUSTIFICATION:

It is the objective of the Launch Vehicle Procurement program to pro-
vide launch vehicles for unmanned space missions. This program includes
the purchase and adaptation of vehicle hardware for specific missions, the
procurement of the necessary support, engineering and maintenance, anc the
procurement of services associated with the launching of the vehicle. The
launch vehicles currently procured through this program are: Scout, Delta,
Thor-Agena, Atlas-Agena, and Atlas-Centaur.

In previous budget submissions funding for procurement of these vehicles
was shown as part of the cost of the various flight projects. 1In this sub-
mission vehicle costs are shown as a non-add notation with the specific
missions supported only to permit an assessment of total project costs.
Sustaining Engineering and Maintenance, previously Operational Vehicle
Support presented under Vehicle Development, is not charged to the projects.
For the first time, however, total vehicle procurement funding requirecments
are presented as a separate program. This has been done to provide a pre-
sentation that is more consistent with actual procurement practices.

The fabrication and adaptation of vehicles is initiated on the basis
of projected launch requirements to insure that a vehicle will be available
when each spacecraft is ready for launch. Various factors are evaluated in
establishing the quantity of vehicles to be procured. These are: current
and projected inventories, vehicles under contract but not delivered, current
projected launch schedules, and future mission adaptation requirements.
Procurement c¢f vehicles is adjusted to maintain minimum inventories; nowever,
maintenance cf some inventory is necessary to provide the flexibility to meet
changing requirements.

In addition to operational hardware procurement, a continuing engineering
and maintenance effort is necessary to keep the current inventory of launch
vehicles up-to-date and ready to meet changing spacecraft and mission require-
ments. The objective of this effort is to provide continuing support to
launch vehicles that are operational, but can benefit from modification to
improve performance and reliability. This effort is accomplished through
product improvement programs, maintenance of ground support equipment,
vehicle system engineering, and other supporting services.
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SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 1966
SCOUL s « e e e atennnnnnnnnnns ve... $11,500,000 $13,196,000 $11,700,000
DELlta. cer e veeerenanns e 30,101,000 32,650,000 3C,700,000
AZENA. . vvurnrrnnn e e 54,599,000 60,040,000 82,300,000
Centaur........ T, 32,000,000 47,814,000 6,800,000
ACLLAS. e e en et vnnnenneenns R 1,786,000 972,000 —en
o S $129,986,000 $154,672,000  $19¢,500,000

Distribution of Program Amount by Installation:

John F. Kennedy Space Center,

NASA. . .ttt ierns s $836,000 $3,025,000 $5,175,000
Goddard S5pace Flight Center.. 23,326,000 19,960,000 25,025,000
Pacific Launch Operations

OfficCE. v eeerneneneenses - 90,000 ——
Langley Research Center...... 11,930,000 13,106,000 11,700,000
Lewis Research Center........ 87,875,000 106,006,000 149,130,000
NASA Headquarters............ 6,019,000 12,485,000 7,470,000

The over all mission plan for launches during this period is:

Calendar Calendar Calendar
Year Year Year
1964 1965 1906
Vehicle
Scout 8 6 )
Delta 5 7 9
Thor-Agena 2 Z 4
Atlas-Agena 6 4 5
Centaur 0 1 3

BASIS OF FUND REQUIREMENTS:

Scout Procurement

1964 1965 1966
VehiclesS...voiviienroneenaennns $4,900,000 $4,096,000 $5,750,000
MOLOTS. vt vetueenesasnonsnnsnsns 2,000,000 1,300,000 1,650,000
Logistics and other............ 1,200,000 300,000 300,000
Sustaining engineering and
maintenance........eeceveeans 3,400,000 7,500,000 4,000,000
Total.. . veiererieroenenesenas $11,500,000 $13,196,000 $11,700,000
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The purpose of the Scout Procurement program is to provide a reliable,
relatively inexpensive vehicle for general space research. It is the smallest
of the basic NASA family of launch vehicles and will meet the requirements for
a variety of small sized payloads for orbital, probe, and reentry missions.

There are two launch sites capable of launching the Scout vehicle: The
Air Force Western Test Range in California, and Wallops Island, Virgiaia.
Logistic support of these launch sites has been integrated into a single
effort withir. this program.

The first operational Scout vehicle was launched April 26, 1962. There
have been 24 launches through the end of calendar year 1964 for a wide variety
of NASA, Department of Defense, and Atomic Energy Commission missions.

The FY 1966 funds for Scout Procurement will be applied to existing
procurement actions and to the initiation of new procurements of first, second,
third, and fourth stage motors to meet FY 1966 launch requirements. Funding
is also provided for adaptation of the Scout vehicle to satisfy spacecraft
and mission peculiar requirements.

To adequately provide Sustaining Engineering and Maintenance support for
Scout missions, funds are required for improving vehicle system and subsystems
deficiencies as they are discovered through operational use. In past years,
funds have been utilized for nozzle redesign of the first stage motor, velocity
control improvement, launch complex standardization, and other minor improve-
ments.,

In FY 1966, funds are requested for upkeep and replacement of ground
support equipment to provide necessary capability for adequate ground test
and launch of rhe Scout vehicle system. Funds requested in FY 1966 will
also provide for the maintenance of the two launch complexes at the VWallops
Island launch site, and the launch complex at the Western Test Range. In
addition, funds are requested for adequate spares and vehicle instrumentation
support.

Delta Procurement

1964 1965 1966

Delta stages...cc.eereirnenannse . $20,930,000 $14,996,000 $2..,530,000
Thor boosters.......coeevveennnns 4,815,000 10,200,000 3,700,000
Propellants......eiviieenvunvens 326,000 250,000 250,000
Third stages.......... et e 430,000 265,000 420,000
Sustaining engineering

and maintenance........ecoc00.. 3,600,000 6,939,000 4,800,000

Total.....ooiveivenvenenn e $30,101,000 $32,650,000  $31,700,000
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The purpose of the Delta Procurement program is to provide a reliable
launch vehicle for a wide variety of medium payload satellites and small
payload space probes.

The Office of Space Science and Applications has assigned managenent
of the Delta project to Goddard Space Flight Center. The prime contractor
for the Delta launch vehicle is Douglas Aircraft Corporation. Thor bsosters
are procured through the Air Force.

Effort is underway using FY 1965 funding for improvement of the Delta
vehicle to provide increased payload volume and weight. The improved per-
formance will be obtained through improvements in the Delta second stage
and use of thrust augmentation with the Thor booster.

Funds requested for FY 1966 will provide for launch services require-
ments for the Delta vehicle at the Eastern Test Range and to provide a new
launch capability at the Western Test Range. Launch services associated
with the Delta launch vehicle are procured on an annual basis. TIncluded
in the FY 1966 request are funds to continue procurement of Thor boosters,
Delta second stages, and X-258 third stages to meet the launch schedule
requirements for the Delta vehicle,

FY 1966 funds for Sustaining Engineering and Maintenance will provide
for launch site and range safety improvements, new spin rockets, support
of a Westerr. Test Range launch capability, modification of miscellaneous
test equipment, investigation of separation techniques, performance studies,
and telemetrv measurements.

Agena Procurement

1964 1965 1966

Agena production.........o..vvun. $14,087,000 $14,708,000 $17,261,000
Agena missilon modifications...... 11,271,000 15,597,000 28,798,000
Thor procurement.......c..eeevee.s 894,000 4,827,000 3,985,000
Atlas procurement...........cu0.. 22,057,000 10,211,000 26,091,000
Propellants. . cvuen i iiniennnnnns 90,000 645,000 465,000
Sustaining engineering and

maintenance............. e 6,200,000 14,052,000 5,200,000

Total. .. i iiiiniin i iinee s $54,599,000 $60,040,000 582,300,000

In combination with the Thor and Atlas boosters, the Agena second stage
is employed extensively by NASA and the Air Force. The restartable Agena
stage provides considerable latitude in mission capability among the various
earth orbital and lunar or planetary missions.
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The Agena was developed by the Air Force as a second stage for use in
its programs. Early in 1960, it was decided to use the Agena in combination
with the Thor and Atlas rather than develop a similar stage. Each Agena
must be modified, however, to meet mission requirements. NASA space missions
utilizing the Thor-Agena include the Polar Orbiting Geophysical Obserwvatory,
the meteorological satellite Nimbus, the communications satellite Echo II,
and the Canadian Topside Sounder, Alouette. All Thor-Agena vehicles are
presently planned to be launched from the Western Test Range into polar or
near-polar orbits.

NASA uses the Atlas~-Agena for its unmanned lunar and planetary ex-
ploration missions, such as the Ranger and the Lunar Orbiter projects. The
Atlas-Agena has placed Mariner spacecraft on trajectories to fly-by Venus
and Mars. It has been used on the Ranger project, and will be employed to
launch heavier scientific and applications satellites such as the Geophysical
Observatories, the Astronomical Observatories, and the Applications Technology
Satellite. The Atlas~-Agena is predominantly launched from the Eastern Test
Range to support NASA missions.

The Office of Space Science and Applications has assigned project
management to Lewis Research Center. The prime contractor is Lockheed
Missiles and Space Corporation. Atlas and Thor boosters are procured
through the Department of the Air Force.

Funds requested for FY 1966 will provide for continued procurement of
the basic Agena stage, Atlas and Thor boosters, and the modifications
necessary tc adapt the Agena stages for mission peculiarities. Funding is
also provided for contractor launch services which include receipt, assembly,
check-out, and launch of the vehicles.

FY 1966 Sustaining Engineering and Maintenance funds will provide for
the continuation of the Atlas Improvement project jointly supported by NASA
and the DOD, the development of a standard universal shroud, miscellaneous
engineering support services and ground support equipment modificaticns at
the Western Test Range for the Thor-Agena and at the Eastern Test Rarge for
the Atlas-Agena vehicle system.

Centaur Procurement

1964 1965 1966

Vehicle production.........c.ooevu $19,151,000 $24,050,000 $28,920,000
System integration............... 2,443,000 2,038,000 3,990,000
Atlas procurement.......... ceeens 7,156,000 12,598,000 12,740,000
RL-10 engine procurement......... 3,100,000 5,800,000 3,450,000
Propellants...overreeernnesnsanns 150,000 3,328,000 1,500,000
Sustaining engineering

and mMain enance...........oee.. --- -——- 19,400,000

Total.....ivviveennnnns e $32,000,000 $47,814,000 $69,800,000
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The Centaur vehicle is a high performance, general-purpose launch
vehicle for use on unmanned lunar and planetary missions which are beyond
the capability of the Atlas-Agena vehicle. The present procurement of
Operational (entaur vehicles is programmed to meet the launch vehicle
requirements of the Surveyor unmanned lunar surface exploration proje:t.
The first Operational Centaur is scheduled for launch in calendar year
1965.

As in the Centaur Development project, the Office of Space Science and
Applications has assigned project management to the Lewis Research Ceater,
and the prime contractor for Centaur Procurement is General Dynanics,
Astronautics Division, San Diego, California. Pratt and Whitney Aircraft
Corporation of East Hartford, Connecticut, and West Palm Beach, Florida, is
an associate contractor for the fabrication of the 15,000 pound thrust
liquid hydrogen engine, and Minneapolis-Honeywell of St. Petersburg, Florida,
is an associate contractor for production of the Centaur guidance system.

Funds requested for FY 1966 to continue Centaur Procurement in support
of the Surveyor program, provide final increment of funding for Atlas boosters
for the first seven Surveyor vehicles and an increment on the procurement of
the next five vehicles. Funding is also included for the necessary systems
integration c¢f these vehicles with the Surveyor spacecraft.

Since tte operational vehicle will be launched for Surveyor lunar
missions, scheduled to begin in calendar year 1965, Sustaining Engineering
and Maintenarce is included for the first time in this request. Estimates
are based on experience gained with other launch vehicles in early oper-
ational use. Services included are minor changes or improvements as dis-
covered to be mecessary through operational use, maintenance of zround
support equipment and pre-flight and post-flight engineering analyses of
performance and reliability aspects of the Operational Centaur.

Atlas Procurement

1964 1965 1966

Atlas Vehicles..... $1,786,000 $972,000 -

This project consists of procurement of Atlas launch vehicles for
unmanned missions. At the present time, two vehicles are procured fcr
the Office of Advanced Research and Technology, Space Vehicle Systems,
project Fire. Project management for this project has been assiged
to the Lewis Research Center.

FY 1963 and prior funding for this project amounted to $6.4 million.
FY 1965 fund:ing will complete the procurement of the vehicles for the Fire
project.
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Geophysics

SUMMARY OF LAUNCH VEHICLE PROCUREMENT FOR UNMANNED PROGRAMS

Program/Project

and Astronomy

Orbiting $olar Observa-

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

Orbiting Astronomical

Observatory

-----------

Orbiting Geophysical

Observatory

...........

Orbiting Geophysical

Observatory
Explorers. ..
Explorers. ..
Explorers. ..

...........

------------
............

Lunar and Planetary

Exploration

Bioscience

Biosatellirce

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

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

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

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

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

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

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

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

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

Applications Technology

Satellites

Applications Technology

Satellites

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

Vehicle

Delta
Atlas-Agena
Atlas-Agena

Thor-Agena
Scout
Delta
Thor-Agena

Atlas-Agena
Atlas-Centaur
Atlas-Agena
Atlas-Agena
Delta

Delta

Delta
Thor-Agena

Thor-Agena
Delta

Atlas-Agena

Fiscal
Year
1964

$3,650,000
5,626,000
6,959,000

3,213,000
6,600,000
11,750,000
2,697,000

14,863,000
32,000,000

170,000
10, 550,000
4,100,000

3,800,000
3,516,000

805,000
3,201,000

Fiscal
Year
1965

$361,000
9,039,000
3,672,000

4,454,000
4,296,000
12,350,000
11,560,000

3,136,000
47,814,000
2,335,000
2,377,000
2,900,000

9,000,000

1,100,000
6,358,000

3,057,000

Fiscal
Year
1966

1,400,000
15,100,000
13,598,000

802,000
7,700,000
9,500,000
4,100,000

200,000
50,400,000
22,200,000

200,000
5,900,000

9,100,000

-0-
6,200,000

14,200,000
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Fiscal Fiscal Fiscal

Year Year Year
Program/Project Vehicle 1964 1965 1966

Space Vehicle Systems

Reentry.... .c.covvuvnnn Scout $1,000,000 $1,000,000 ---

FIRE...... c.civenen.n Atlas 1,786,000 972,000 -
Nuclear Electric Systems

SERT.......oviivvinan Scout 500,000 400,000 ==
Sub-total....civviinrrunen e $116,786,000 $126,181,000 $160,600,000
Sustaining ergineering and

maintenance. ... ...vuevvveeenennnns 13,200,000 28,491,000 33,900,000
TOTAL . v et ittt ettt i et e e $129,986,000 $154,672,000 $194,500,000
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS BIOSCIENCE PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objectives of the Bioscience program are to: (1) determine the lo=
cation, origin, nature, and level of development of extraterrestrial life;
(2) evaluate from a biological standpoint the origin and evolution of the
solar system o acquire an understanding of the origin of terrestrial life;
(3) determine the effects of the space environment on earth organisms with
particular emphasis on factors which can assist in predicting their effects
on man, This program will provide a better understanding of life and life
processes, assist in the discovery of unique aspects of the space environment
which are pertinent to life in space, and develop information which is essen=-
tial to long duration manned space flight, A program of basic and applied
research is being conducted to support the accomplishment of these program
objectives.

In relation to these objectives it is noteworthy that the National Acade-
my of Sciences - (National Research Council) Summer Study Group report of 1962
placed substantial emphasis on the exobiological goal of finding and exploring
extraterrestrial life, More recently, the Space Science Board of the National
Research Council recommended that unmanned exploration of the planet Mars, in-
volving both physical and biological investigations, and expressly th2 search
for extraterrestrial life, be made the primary objective of the Nation's space
effort in the ten to fifteen years following the Project Apollo manned lunar
landing.

In order to expedite the search for life on Mars and other planets, two
actions were taken, The first was the establishment of a study effort which
had as its objective the preliminary design of an automated biclcgical experi-
ment system which will provide a capability for detecting and describing
planetary life and related environmental factors, This system is intended as
a payload for Voyager missions to Mars., The second management action was the
establishment ¢f a program to integrate and expedite planetary quarantine
efforts,

The Bicsatellite program is directed toward the study of the biclogical
effects of (a) weightlessness, (b) weightlessness combined with a kncwn
source of radiation, and (c¢) removal of living organisms from the 24-hour
cycle of the Earth's rotation. The basic research with this Earth orbiting
satellite is expected to provide quantitative data which will assist man in
adapting to the space environment, From over 185 experiments submitted by the
scientific community, 20 have been selected for flight, These have bLeen
packaged into 3 integrated experiment payloads, Three spacecraft have been
assigned to these three principal payloads, plus three for backup, for a total
of six planned flights,

RD 9-1



SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 1966

Supporting research and

technology.ssioeossescosccocss $12,979,000 $12,700,000 $15,500,000
Biosatellite.......... et acene 8,500,000 16,000,000 16,000,000

Total........ Cee e s e oo $21,479,000 $28,700,000 $31,500,000
Distributicn of Program Amount by Installation:

Manned Spacecraft Centerececssceeesss $234,000 $475,000 $1,000, 000

Goddard Space Flight Center..c.cc.. 250,000 250,000 250,000

Jet Propulsion Laboratory.sc.eccoe. 1,243,000 1,499,000 1,250,000

Ames Research Centerscscecccoscacccss 9,856,000 17,267,000 17,450,000

NASA Head(quarterS:eeveoveesoooesvos 9,896, 000 9,209,000 11,550,000

BASIS OF FUND REQUIREMENTS:
Supporting Research and Technologv
1964 1965 1966

EXODi0lOgYd1envesssccsassssncensnso $5,200,000  $4,900,000 $5,000,000
Environmental biology.eeecessvsoss 2,900,000 2,800,000 2,800,000
Behavioral DiOlOgYesoveveesonsese 2,100,000 2,100,000 2,100,000
Physical bilologyeeesevecesssoeses 1,991,000 1,900,000 1,900,000
Planetary quarantine..ecocssscscse -—- - 1,000,000
Automated biological

experiment SySteM...esecseccscossce -—- === 1, 000,000
Bioscience investigations for

manned MiSSiONS.eecccccssesccae 788,000 1,000,000 1,700,000

TotalICOlil.......ﬂ..‘.......ﬂ.. §12.979.000 ﬂ2L700J‘OQ_9 $15l500’000

Exobiology

The search for extraterrestrial life will be one of the prime objectives
.in the post-Apollo period. In managing this part of the program, NASA Centers,
universities, and industrial research organizations, are using three approaches:

1. An attempt is being made to synthesize substances which will have
characteristics similar to primitive single celled organisms.

2. The physical environments of the planets are being studied by in-

- struments from the Earth, from high-altitude balloons, and from planetary
fly-bys. Such measurements will assist in defining the planetary ev-
vironmerits and in determining whether life as we know it could exist on
the planets, or whether the conditions are so severe that living processes
are prchably excluded, This data will also assist in the design of ex-
periments appropriate to such diverse environmental conditions.
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3. Life detection experiments are being designed for both unmanned and
manned exploration. At present, several different automated life detector
instruments are being constructed for the remote detection of extra-
terrestrial planetary life using unmanned landing spacecraft.

The development of life detection techniques and instruments is primarily
centered around the development of speclalized instruments which will avalu-
ate a specific facet of chemical composition, morphology, or physiological
processes., About a dozen life detector instruments are being developed for
remote sample collection and detection of life on Mars., Field tests have
shown the Mark II1I Gulliver detector to be effective in environments hosstile
to life, such as the desert, highly saline areas, and a mountain top. Ball
Brothers Research Corporation, in collaboration with Dr. Wolf Vishniac of the
University of Rochester, has recently advanced the Wolf Trap to an engineering
breadboard device.

An automated biological experiment system concept is being studied as a
payload for the Mars-Voyager mission. This concept visualizes an integzrated
set of experiments designed for a lifetime of two Earth years (approximnately
one Martian year) on the surface of Mars to collect, detect, and describe
biological anc chemical evidence of life,

The Planetary Quarantine program, an outgrowth of the sterilization
effort, requires increased emphasis commencing in FY 1966.. Sterilization is
essential to excbiological investigations of the planets because carth organ-
isms might be landed on Mars and have an explosive growth which would inter-
fere with subsequent scientific investigations., Another hazard is that of
possible back contamination of the Earth at a later date. The sterilization
program includes research to improve present methods and to develop new meth-
ods of sterilization compatible with reliability. At the present time, cap-
sules of basic, simple design can be sterilized but further effort is required
for complex capsules to define the effect of sterilization on reliability.
Accomplishment of sterilization requires detailed standards, plans, and pro-
cedures for contamination control throughout manufacture, assembly, testing,
launch and landing on the planet,

Environmental Biology

Research is being conducted on the biological effects of the space en-
vironment on living earth organisms. All known space factors are being
studied in leboratories on Earth except such unique factors as weightlessness,
removal from the effects of the Earth's rotation, and primary cosmic radiation,
The Biosatellite program will study these unique factors in flight, and com-
pare the resu.ts with Earth based studies.

In relation to the exobiology mission, the parameters of extraterrestrial
environment within which given organisms can exist,is being defined. In sup-
port of this goal, various animals and plants are being subjected to simulated
planetary conditions,
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Research with biological organisms is underway to develop their applica-
tion in space (1) in bioregenerative algal or bacterial life-support systems,
(2) as test organisms to determine the biological safety of other planets,
(3) for studying the potential of inducing hibernation or decreased metabolic
activity in astronauts, and (4) for studying the biomedical effects of the
space environment,

Bed rest studies for simulating weightlessness of 2-week and l-month
periods have teen completed using human volunteers. Calcium loss of up to
10 percent from the skeleton (heel bone) was determined by X-ray techniques.
Research by vsrious NASA grantees has shown that numerous species ¢f organisms
can survive simulated Martian environmental conditions,

Behavioral Biology

Research is being conducted to determine the effect of the unique space
environment cn the orientation, behavior, and biological rhythms of various
organisms, Neurophysiological, biochemical, and behavioral analyses are being
accomplished to define brain behavioral relationships of importance to the
organism in dealing with stress producing environmental factors, Living
systems are being studied, using psychological, physiological, biochemical,
and biophysiczl techniques, to determine the molecular basis of acquisitionm,
processing, storage, and retrieval of information, The effects of prclonged
confinement in small spaces and other types of environments which produce
complex behavioral problems are being studied.

Examples of the work underway in Behavioral Biology are: (1) investiga-
tors at Princeton have designed equipment for detecting changes in temperature
and activity in small organisms during orbital flight; and (2) at the University
of Kentucky Medical School, primates are being used to study the effects of
geophysical factors such as gravity and magnetic forces on biological rhythms,

Physical Biology

Research is being conducted into nutrition and metabolism as they affect
energy exchange within living organisms exposed to various stresses which may
be encountered in space flight. Studies are also being conducted on living
organisms which are uniquely suitable for experimental biological investiga-
tion in orbiting vehicles and planetary probes.

Research is underway on an automatic electronic scanning device, utilizing
computer analvsis for recording, counting, and assorting chromosomes ir order to
show anatomical changes in blood cells and chromosomes. Such changes may be
indicators of various environmental stress conditions being experienced in
space flight,

In the area of biophysics, studies are being conducted on the dyramics of

various physiological systems, directed toward explaining the adverse effects
encountered by the astronauts during their orbital missions.
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Bioscience Investigations for Manned Missions

This effort includes the research and development necessary to provide
scientific experiments and associated equipment for flight on manned space-
craft, Four experiments for the Gemini missions are being prepared for
flight during calendar year 1965. The development of an equal number of ex-
periments will be initiated during FY 1965 for the Apollo Earth orbital mis-
sions. Effort will be continued to define those areas in which Bioscience in-
vestigations must be carried out to support manned space missions and in which
an astronaut is necessary as a technician or scientist during the flight of
the experiment.

Summary

The FY 1965 SR&T Advanced Studies effort includes increased emphasis on
Exobiology with continuing research in Environmental, Behavioral, and Physical
Biology. In FY 1966 the emphasis on Exobiology will be continued with a
follow-on study effort on the automated biological experiment system and the
fabrication and testing of hardware. Funding will continue in an effcrt to
develop methods and procedures for effectively sterilizing spacecraft, The
FY 1966 funds requested for Bioscience Investigations for Manned Space Mis-
sions are needed to continue preparation of the Apollo experiments for flight,
and to determine future experiment requirements consistent with extended Apollo
or Manned Orbi.ting Laboratory missions., Support of Gemini experiments will
continue at approximately the same level as in FY 1965,

Flight Program (Biosatellite)

1964 1965 1966
Spacecraft..cveesecosccccssscosnnass $5,567,000 11,190,000 $10,200,000
Experime:nts;h.".'.....l..l....‘..... 2’921’000 4’560,000 4,200’000
Ground OPerationS.scsccecccovessass 12,000 250,000 1,600,000

Total Spacecraft and Operations.. $8,500,000 $16,000,000 §16,000,000

Delta (Launch Vehicle Procurement

Program).....occveevavesas cireaas — (=== _(9,000,000 (9,100,000)
Total (including launch
vehicles)iieoveverirencannaoas ($8,500,000) ($25,000, 000) ($25, 100, 000)

The Biosatellite will consist of a spacecraft with a recoverable experi-
ment capsule designed to orbit the Earth for periods ranging from 3 to 30 days,
depending on the experiments aboard. It will investigate the effects of the
unique envircrments of space upon lower forms of life, plants, small animals,
and primates in order to obtain basic biological data, to determine and
delineate those hazards which may exist for astronauts, and to define the
degree of degradation in human performance during long term space flights.

The study of the effects of weightlessness will be given the highest
priority. Also of importance will be the assessment of the effects of a
known source of gamma radiation when combined with weightlessness. The
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specimens will be shielded from most of the cosmic radiation, thereby removing
the cosmic effect as an independent variable in these experiments., Ground
based radiation experiments will be performed employing the same types of
specimens as those within the Biosatellite in order to obtain data whi:ch ex-
cludes weightlessness as a variable,

The experiments used to explore the combined effects of radiation and
weightlessness were selected because ground based laboratory experiments have
shown that resulting genetic changes or damage can be consistently intesrpreted
as resulting from a specific dose of radiation. Examples of the experiments
selected are: the Tribolium or flour beetle which in its larval state is very
sensitive to radiation so that embryonic development is affected and wing
defects later occur; the genetic effect (lethal mutations) on Habrobracon
(wasps); and the effects of zero gravity on radiation induced damage (nuta-
tion and chroxosome breaking) in Drosophila (fruit flies). Identical experi-
ments which are not irradiated will be flown aboard the Biosatellite as
"controls" to separate the effect of weightlessness from the combined effects.

The circadian (about a day) rhythms that occur in all living cells form
the basis for other experiments, Normally these rhythms follow the local
light-dark or tidal cycle, and if the organism is removed from its normal
24~hour cycle it rephases itself with the new environment very slowly., The
rhythmic changes in body temperature of a strain of rats will be examined in
the Biosatellite while it is removed from the immediate effects of the Earth's
periodic rotaticn for an orbital period of 21 days.

The most ccmplex system studied will be that of the primate., The effects
of weightlessress on its cardiovascular, skeletal, and central nervous sytems
will be studied during orbits of 30 day's duration.With the aid of deeply im-
planted brain electrodes, the animals' sleep~wakefulness cycle, response to
stimuli, and performance of simple tasks will be studied through the examina-
tion of electroencephalogram (brain wave) patterns., Venous and arterial
pressures, cardiac output, electrocardiograms and urinary constituents will
be studied to determine the effect of weightlessness on the circulatory system
and metabolism in general. X-ray examination of the animals will be made
pre-flight and post-flight to determine if there is a loss of calcium from
the bones due to relative immobility in the weightless state.

The recoverable spacecraft is being designed by the prime contractor,
the General Electric Company, Reentry Systems Division, Overall management
and direction of the Biosatellite project is the responsibility of NASA
Headquarters. Project responsibility has been assigned to the Ames Research
Center. Most of the initial design has been completed., Fabrication of the
experimental models of the heat shield and reentry capsule have been completed,
Proof tests of the recovery parachute, and capsule and environmental tests of
the experiments have commenced. An agreement has been negotiated with the Air
Force to recover the Biosatellites (including prior testing of the recovery
system) by the aerial recovery method, with provisions for a back-up
recovery from the water in the event aerial retrieval is not successful,
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The FY 1963 and prior years funding for this six flight program, in-
cluding launch vehicles, amounted to $1,959,000. Funding for FY 1964 pro-
vided for the initiation of design, fabrication, and testing of the s»ace-
craft, Funding for FY 1965 provides for the continuation of the fabrication
and testing of the spacecraft and incremental funding for experiment develop-
ment, Funding for FY 1966 will provide continued funding of the spacacraft
contract, continued experiment development, and fabrication of flight ready
hardware, anc¢ funding of recovery development and operations. Funding re~

quirements for ¥Y 1967 to completion including launch vehicles are es:imated
to be $20,00C, 000,
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS METEOROLOGICAL SATELLITES PROGRAM

PROGRAM OBJLECTIVES AND JUSTIFICATION:

The objectives of the Meteorological Satellites Program are: (1) the
development of advanced meteorological observation techniques, sensors, sub=~
systems, and integrated systems for scientific study of the atmosphere and for
obtaining operational weather surveillance and forecasting data; (2) to flight
test and assess promising new techniques and hardware developments prior to
commi tment to operational systems; (3) to provide maximum interim operational
weather observation data prior to the availability of the operational satel-
lite system; (4) to assist the Department of Commerce, Weather Bureau with the
development of Tiros Operational Satellite (TOS) system; and (5) to cbtain
meteorological soundings for scientific and forecasting purposes.

The development of advanced hardware and techniques (1 above) are accom-
plished, for general application, in the Supporting Research and Technology
project, Specific experiments, subsystems, and techniques are also ceveloped
in the flight projects (Meteorological Flight Experiments, Tiros and Nimbus)
to be tested along with the general developments produced under SR&T
(2 above): Tiros VII and VIII and Tiros 1 (Eye) will provide interim weather
surveillance (3 above). The direct implementation costs of the TOS program
are funded by the Department of Commerce, Weather Bureau which reimburses NASA
for TOS spacecraft procurement and launch operations, Prior year Tiros and
Nimbus programs have provided for the development of the spacecraft and sensors
utilized for the present TOS program and the Tiros project will provide for a
continuing systems and technology improvement effort directly applicable to
TOS (4 above)., Meteorological Soundings is a continuing effort within the
Meteorological Satellite Program (5 above).

Eight Tiros spacecraft have been launched since 1960 and the launch and
operation in orbit of Nimbus 1 in the summer of 1964 have contributed to ful-
filling these objectives, The TOS system, which is to become operational
during 1966, is being developed from technology gained from the Tiros and
Nimbus projects, Meteorological Sounding Rockets have provided data in the
region from 20 to 60 miles indicating important temperature and wind velocity
changes not previously known to exist,

SUMMARY OF RESCURCES REQUIREMENTS:

‘ 1964 1965 1966

Supporting research and technology $7,754,000 §7,500,000 $8,200,000
Meteorological flight experiments, as= 1,200,000 4,000,000
TirOSesecececcescssssessscccesscces 11,506,000 4,100,000 4,800,000

)
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Nimbus................'...........
Meteorological soundings... seescon

TOtaleeosserosencscscepccessssnss

Distribution c¢f Program Amount by Installation:

Manned Spscecraft Centersesceses
Marshall Space Flight Centerecee
Goddard Space Flight Centeressss
Langley Research Centersecescsee
NASA Headqua;rters........o.-....

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

Synchronous meteorological satel-
litesoooomcwoocooccococOcoocococ
Meteorological component develop-
mnt.....l'.l'.........o..........
Meteorological sensor development,
Meteorological atmospheric
resea¥Cheveceacoososescsceesvosce
Advanced systems and componentSees
Applications for manned space

MisS8iONS,snenenccossnsscsccensens

Total...--............n.....-.....

1964 1965 1966
$41,673,000 $16,000,000 $22,700,000
2,244,000 2,400,000 3,000,000
$63,177,000 $31,200,000 $42,700,000
$135,000 $50,000 $200,000
80,000 120,000 120,000
62,346,000 29,575,000 39,720,000
444,000 420,000 530,000
172,000 1,035,000 2,130,000

1964 1965 1966
$210,000 $100,000 $100,000
2,790,000 2,214,000 2,000,000
1,342,000 1,546,000 1,100,000
2,155,000 2,420,000 2,300,000
1,010,000 720,000 1,500,000
247,000 500,000 1,200,000
$7,754,000  $7,500,000  $8,200,000

The objectives of the Supporting Research and Technology effort ere:
(1) to develop sensors, control and power components, and data convereion
systems to fscilitate the basic acquisition of meteorological data; (Z) to
investigate new techniques and data processing systems for obtaining improve-

ments 1n data accuracy and coverage;

(3) to evaluate data from satellites and

sounding rockets for utilization in design improvement studies; (4) tc inves-
tigate new applications of meteorological systems using current comporients;
(5) to incresse the reliability and life time of spacecraft instrumentation;
and (6) to develop equipment for the observation of earth atmospheric phenom-

ena from manrned orbital spacecraft,

Project direction is by the Office of Space Science and Applications at
NASA Headquarters, with implementation both by Headquarters and Goddard Space

Flight Center,
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Funds were expended in FY 1963 and prior years to support efforts in
such areas as conducting a feasibility study of a synchronous meteorological
satellite, camera resolution studies for the eccentric and synchronous orbit
missions, for design and development work on telemetry systems and amplifiers
for meteorolcgical satellites, for a preprototype model of a dielectric tape
camera system, sensor calibration, meteorological data analyses, and studies
of methods of data handling, Funds for FY 1964 were utilized to continue
developments previously initiated and for new studies and developments in
components and systems for the synchronous meteorological satellite experie~
ments, rocket wind measurements, sferics studies and for studies leading to
an interrogation, recording and locating subsystem (IRLS) for collecting
meteorological and oceanographic data from remote instrumented platforms,

FY 1965 funds provide for developments and studies initiated in prior
years to be continued and initiation of effort in measurement of strato-
spheric temperatures and the thermal structure of the atmosphere, and micro-
wave sensing techniques, Also, hardware developments are being initiated for
preprototype cryogenic cooling systems for meteorological sensors, stabiliza-
tion and control systems components with improved reliability and longer life,
and improved solar paddles. Funding has also been utilized in FY 1965 to
initiate advanced research and development on gyro-magnetic stabilization
systems, long-life electronic instrumentation, and feasibility studies for an
advanced meteorological satellite system,

Applications for manned space missions include the study and development
of scientific investigations and advanced remote sensing equipment for the
observation of atmospheric phenomena from manned orbital spacecraft, Several
investigations of this type are to be undertaken on manned Gemini flights.
Studies of experiments for later manned orbital spacecraft are programmed for
FY 1965 and FY 1966 to be prepared to take full advantage of manned space
flight missions and capabilities,

In FY 1966, in addition to continuing most of the areas identified
above, efforts will be initiated in an improved automatic picture taking camera
storage system, a preprototype bi-fold solar paddle array, a compatible
ground station for an on-board digital TV system providing improved accuracy
and longevity, a long-life control system, and on a preprototype interroga-
tion, recording, and location subsystem to investigate satellite measurement
of the atmospheric structure. Studies are also planned on automatic pattern
recognition for interpretation and analysis of TV cloud pictures and on pro-
gram definition of advanced meteorological satellite systems,

Meteorological Flight Experiments

1964 1965 1966

Meteorological flight experiments, == $1,200,000 $4,000,000

The title of this project was changed since the FY 1965 budget submis-

sion from Synchronous Meteorological Satellite Experiments to Meteorological
Flight Experiments because some experiments will be flown in other than
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synchronous orbits, Meteorological experiments will be undertaken on the
five Applications Technology Satellites (ATS) to explore the techniques of
obtaining continuous cloud cover data, over both full and selected earth
areas, from the vantage point offered at high altitude and synchronous
orbits, The objective of this effort is to provide a capability for moni-
toring short-lived severe storms, The observations will also provide data

on phenomena associated directly with energy transfer processes affecting the
weather, including day-night transition effects, Prior to the fligh: experi-
ments, studies will be conducted concerning the use of a line scan camera or
a camera with image motion compensation for use on the spin-stabilized ATS
flights,

The Office of Space Science and Applications is responsible for the
overall management of this project, Responsibility for project management is
assigned to Goddard Space Flight Center,

FY 1965 funds are being used to procure and modify high and low resolu-
tion camera systems, to procure zoom lenses for the high resolution camera,
to provide for ground equipment and integration support for the 6,500 mile
orbit missions (ATS-A).

In FY 1965, funds are required to procure high and low resolution
cameras, including image dissectors (line scan) or image motion compensation
devices, and additional zoom lenses for the high resolution camera for the
ATS spin-stabilized, synchronous flights (ATS B and C).

Tiros

1964 1965 1.966
Spacecraftierececcccseccscncescsce $6,724,000 $1,400,000 $600,000
Ground SUPPOTtecscsspesssscsscscese 4,782,000 1,250,000 1,800,000
TOS i.nprowaments............u.... hndndied 114501000 y‘mlooo

Total Spacecraft and Support.... $11,506,000 $4,100,000 34,800,000

Delta (Launch Vehicle
Procurement Program).ooooooooooo (_3’800,000) (1,100,000) (===)

Total (including launch
vehicleB)eveceosocstscccsccnee ($15,306,000) (35.200,000) (s‘lgt"oogooo)

The Tiros project has demonstrated the engineering and scientific feasi-
bility of the accumulation and dissemination of meteorological information
from earth orbiting satellites, The objectives of the continuing Tiros
regsearch and development project are: (1) to provide maximum interim opera-
tional data for use in weather analysis and forecasting prior to availability
of data from operational systems; (2) to provide developmental support for
the TOS system; and (3) to provide research and development toward acivanced
meteorological satellite systems,
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Eight Tiros spacecraft have been successfully launched since April 1960,
The Tiros series satellites provided an average of 190 useable cloud cover
pictures per day resulting in the preparation of approximately 40 special
storm advisories per month and 15 improvements to weather analyses per month,
The ninth spacecraft, Tiros I (Eye), the spin-stabilized *'wheel" configura-
tion, will be launched in 1965 to obtain earth oriented pictures and provide
a capability of interim operational use by obtaining daily global cloud cover
data. This configuration will be utilized for the Weather Bureau funded
operational satellite system, called Tiros Operational Satellite (TOS) System,

Effortsé are underway to develop flight hardware for improvements to the
TOS system, to improve reliability and extend subsystems and componernt life
and to meet operational data requirements,

The tenth and eleventh Tiros spacecraft will be utilized to provide
research and development data for advanced meteorological satellite systems
development,

The tenth and eleventh spacecraft are scheduled to be launched during
1966 into a highly eccentric orbit with apogee at approximately synchronous
altitude. 7The spacecraft will be able to view the full disc of the Larth and
selected geographical areas for periods of approximately three hours.

The Office of Space Science and Applications, NASA Headquarters, is
responsible for the overall management of the Tiros project., Responsibility
for project management is assigned to Goddard Space Flight Center, The major
contractor is the Astro-Electronics Division of RCA.

The FY 1963 and prior years funding for the currently approved 1l1l-flight
program including launch vehicles amounted to $35.1 million, The FY 1964
funds were used to complete funding of the eighth spacecraft and for partial
funding of thtree additional spacecraft (1, K, and L) and related ground
equipment, and operations, The FY 1965 funds are to be utilized for the
incremental funding for: (1) the Tiros I, K, and L spacecraft and related
ground equipment; (2) ground operation to support Tiros VII and VIII in orbit
and Tiros I; and (3) improvements to the TOS system,

FY 1966 funds will be used to complete funding for the K and L space-
craft and related ground equipment, for ground support for Tiros I ani K,
and for continued effort in the TOS improvement program. Funding require-
ments for FY 1967 and to completion are estimated to be $10,2 million,

Nimbus

1964 1965 1966

SpaCeCraft‘u...-..............o.o.. $34,173’000 $8,700’000 $1098‘m,000
Experimentesseecssccccsccscscosss see 49100’000 6!7“)()’000
Ground operations and Supportc.eeee 7, 500,000 3,200,000 5,200,000

Total Spacecraft and Support.... $41,673,000 $16,000,000 522,700,000
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1964 1965 1966

Thor-Agena (Launch Vehicle
Procuremant Program)........u.. (3,516,000) (6,358.000) (6.2(”.000)

Total (including launch
VEhiCllE!s) sP000CROGROGOIOCQ@OOIOCESTIPIOIOTSS ($45.189’w°)($22,3'585000) ($28,900 ,000)

The overall project objectives of Nimbus are to provide sensor and sub-
system testing of equipment prior to inclusion in prototype operational sys-
tems and to provide data for atmospheric research, Data obtained are made
available for meteorological research and operational use to the Weather
Bureau and other domestic and foreign weather services, Specific objectives
of Nimbus are to conduct experimentation leading to obtaining: (1) full global
daytime cloud cover data; (2) daytime cloud cover data for local users; (3)
infrared measurements of the night time cloud cover; and (4) observation of
pressure, temperature, wind and water vapor at several altitudes over the
entire globe, The Nimbus spacecraft is larger than Tiros or TOS and is
oriented to view the earth at all times, Nimbus provides a basic satellite
system for testing a variety of subsystems, sensors and meteorological ex-
periments. The Nimbus I spacecraft was successfully launched August 8, 1964,
Due to a short second burn of the Agena B vehicle, the orbit achieved was much
more elliptical than desired, All systems operated and the sensors provided
excellent data throughout the one month active life of the spacecraft, A
failure in the solar array drive mechanism terminated useful operatior,

Three cloud picture-taking experiments were flown, These included three
vidicon cameras for global daytime cloud cover data, a high resolution infra-
red radiometerr (HRIR) for global night time cloud cover data, and the auto-
matic picture transmission (APT) system for direct transmission of real-time
daylight cloud cover pictures to small local weather stations, The csmeras
tested have been selected for operational system use, and methods of adapting
the HRIR to operational spacecraft are being investigated.

Nimbus C, scheduled for launch in 1966, will weigh about 900 pounds and
will be an improved version of the Nimbus I spacecraft, Modifications will
be made to scolar array drive mechanisms and a Thrust-Augmented Thor-Agena B
vehicle will be used to provide the additional thrust to lift the spacecraft
into the planned circular polar orbit, This spacecraft will: (1) provide
additional global research data from the HRIR and vidicon camera; (2) acquire
additional lifetime data on sensors in orbit; (3) provide direct transmission of
real-time daylight cloud cover pictures to local weather stations; (4) initi-
ate experimentation with night time direct local readout of HRIR data through
«PT ground ststions; and (5) provide unique data from the digital medium
resolution infrared radiometer (MRIR). The MRIR experiment will permit a full
global study cf the earth's heat balance, and represents one of the most
significant meteorological experiments so far undertaken,

The current Nimbus program includes the development of two additional
spacecraft (Nimbus Band D) which are scheduled for launch in 1967 and 1968,
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respectively, This represents a continuing effort to develop and test space
meteorological observatories having adequate power, stabilization accuracy,
and flexibility to accommodate a variety of experiments, many of which will
be eventually applicable to the operational programs, The developmertal
hardware and techniques include: (1) experiments for atmospheric research
such as an interferometer and the Weather Bureau spectrometer; (2) provision
for the on-tovard recording of operational APT cloud cover data; (3) the
initial experimentation of a satellite interrogation, recording and locating
subsystem (IRLS); and (4) a 50-watt radioisotope thermoelectric generator
(RTG) which will demonstrate the feasibility of long life power supplies for
me teorological satellites,

The Office of Space Science and Applications, NASA Headquarters, is
responsibile for the overall management of the Nimbus project., Responsi-
bility for project management is assigned to the Goddard Space Flight Center.
The major contractors are General Electric for integration and test of the
spacecraft and for the controls subsystems, and the Radio Corporation of
America for camera subsystems,

FY 1963 and prior years funding including launch vehicles amounted to
$60.7 million. The FY 1964 funds were utilized to complete the Nimbus I
spacecraft, provide for related ground operations and support, and to initi=-
ate modifications of the controls for the Nimbus B spacecraft, ¥FY 1965
funds are being utilized to complete the Nimbus C spacecraft, incremental
funding of the Nimbus B spacecraft, and experiments and related ground
operations and support., FY 1966 funds are required for final preparation,
launch, and ground operations for Nimbus C, incremental funding tc continue
the Nimbus B spacecraft, experiments, ground operations, and support efforts,
and initiate development of the Nimbus D spacecraft and experiments.

Funding requirements for FY 1967 to completion, through the "D" space-~
craft and including launch vehicle costs are estimated to be $22,2 million,

Meteorological Sounding Rockets

1964 1965 1966

Large metenrological sounding
rocket projeCtecececssscscsssses $1,800,000 $1,920,000 $1,920,000
Development of small meteorologi- ,
cal sounding rocket systemeecscss 444,000 420,000 530,000
Field experiment BUpPPOrtescecessoces -—- 60,000 620,000

TOtal...‘.....o..............o.u $2,2441000 $2)400l000 $33030)000

The objectives of the Large Meteorological Sounding Rocket project are
to develop and improve sensors and techniques for measuring the basic
meteorological parameters in the region 40 to 60 miles above the earth and
the exploration of the structure and behavior of the atmosphere in this
region, Launchings from sites at several different latitudes provide data
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concerning the magnitude and extent of the dynamic and thermodynamic varia-
tions of the atmospheric properties in the upper stratosphere and mesosphere,

The objective of the Small Meteorological Sounding Rocket project: is to
develop a reliable, simplified, self-sufficient sounding rocket systen
(rocket vehicle, sensors, and data acquisition) which will provide a capabili-
ty for routine measurements of the basic meteorological parameters in the 20
to 40 mile region of the atmosphere,

Field experiment support provides for conducting sounding rocket experi-
ments in cooperation with other countries, Through this support, data useful
to NASA are obtained over the territories of cooperating foreign countries on
a cost-sharing basis, involving no exchange of funds, Thus, NASA may supply
rockets and training while the foreign agency furnishes the payloads and
launching facilities.

The Office of Space Science and Applications, NASA Headquarters, is
responsible for the overall management of the Meteorological Sounding Rockets
project., Responsibility for management of large sounding rockets is uassigned
to Goddard Space Flight Center and responsibility for small sounding rockets
is assigned to Langley Research Center. Implementation of field experiment
support i8 assigned to Goddard Space Flight Center and Wallops Station.

In FY 1963 and prior years, a total of $1.7 million was utilized in
large sounding rockets and $0.2 million in small sounding rockets, 1In
FY 1964, twenty-six large sounding rockets were launched using three experi-
ments: acoustic grenade, pitot-static tube, and sodium vapor. These launches
provided measurements of the atmosphere and its variation from the tropical
to subarctic regions and from season to season using launch sites at Wallops
Station; Ft, Churchill, Canada; Ascension Island; and Kronogaard, Sweden,
Also, about 100 small meteorological sounding rockets were launched with
various types of sensor payloads including new separation and parachute
recovery devices, During FY 1965, approximately fifty large sounding rocket
launches are planned. The results are expected to lead to the refinement of
measurement Lechniques and provide more extensive scientific data. Also,
funds are being utilized for the purchase and flight test of about 100 small
sounding rockets, post flight analyses and launch area safety studies. In
FY 1966, funds are required to provide for launch of 45 to 50 large sounding
rockets, launch of approximately 100 small sounding rockets and payloads,
improvement of rocket systems, procurement of additional ground equipment,
and initiation of design and development effort on an advanced system. Also,
funds are required for the development of field experiment projects jointly
with countries in South America, Europe, and Asia to study and observe the
upper atmosphere through the use of small meteorological sounding rockets,
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS COMMUNICATION SATELLITES PROGRAM

PROGRAM OBJECTIVES AND JUSTIF ICATION:

The aobjectives of the Communication Satellites Program are to assure
that technology required for establishment of future communications satellite
systems is developed; to study requirements for, and technically assess, the
applicability of satellites to the future needs of communications systems;
and to fulfil) NASA's responsibility under the Communications Satellite Act
of 1962, High frequency radio, used for much of the present world-wice
communications system, is not a reliable means of communication, In asddition,
neither high frequency radio nor the current submarine cables can provide for
televigion and high speed data transmission, Communications satellites offer
the possibility of microwave communication over long distances by providing
relay stations at altitudes where they can be viewed from widely distant
points on the Earth*s surface., Thus, they offer the potential for providing
all types of telecommunication services on a world-wide basis,

There are growing demands for an improved world-wide navigation system,
and for traffic control, search and rescue, and communication systems for
aircraft and ships, Satellites offer great potential in this area. MHASA,
working jointly with five other Government Agencies, will determine the
existing and estimated requirements, the cost effectiveness, and the poten-=
tial capability of a satellite system to meet these future needs,

SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 1966
Supporting research and technology. $1,637,000 $2,100,000 $2,500,000
EchO Ilogserecesenconsccosnscescrnnce 15675’000 2205000 "=
REIay.o-o..-ooooooooooo.-oooboooooo 2’590’000 525’000 200’000
Syncom-o-oooocoo.oo.to.oo-.oooo.ooo 2.511,000 210,000 100,000
Early gravity gradient experiment,. - 5,000,000 . ——-

Total..O.l..'.................... 8 413 000 8 055 000 &M

Distribution of Program Amount by Installation:

Goddard Space Flight Centereeese.. $7,661,000 $1,415,000 $1,500,000
Langley FResearch Centerssecseccccee 200,000 300,000 300,000
NASA Hean(lquarters"......ao...... 552'000 6’3"’0,000 1,000,000
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BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

1964 1965 1966

Navigatiolisocscessesecesescccseccoecs 50,000 375,000 4004000

TOtal-ocunloatooo.o.uoo.oooo.oo.oto §11637IOOO &1001000 $21|500)00,0_

The supporting research and technology efforts have been concentirated in
three areas: advanced passive and active communications satellite concepts;
navigation-traffic coordination system feasibility; and experimentation on
fundamental problems of electromagnetic propagation,

Although no additional passive communication satellite launches are
planned, a modest effort on materials, structures, and erection system
development for advanced passive satellites is underway and will cont:iinue
during FY 1966, Exploration of passive satellite technology is being con-
tinued because such satellites have unlimited multiple access and frequency
response capabilities, inherent long life and high reliability. Material and
structure development efforts are directed toward providing greatly reduced
weight and more efficient large reflecting areas, Studies are underway on
gravity gradient stabilized lenticular structures and on the possible utili-
zation of solar pressure for satellite period control., Erection sysiems are
being studied which utilize the memory characteristics of certain materials
as a means of reliably deploying and erecting lightweight structures in the
space environment,

Investigation effort will continue in FY 1966 on active satellite systems
capable of linking terminals of greatly reduced size and cost, making possible
communicatioas with over-ocean aircraft, ships at sea, and small emergency
land stations, Beginning in FY 1965 and continuing in FY 1966, investigations
and experimental design efforts will be pursued on Time-Division Multiplex
(TDM) systems, Recent studies indicate that TDM offers the greatest potential
in multiple access communications with mixed and small size mobile terminals,

Navigation traffic coordination satellite system feasibility studies
funded in prior years clearly indicated that satellites could assist over-
ocean aircraft and ships at sea to obtain more precise position information
under all weather conditions, and could aid air-sea traffic control, and
coordination of emergency rescue operations, As a result, a formal agreement
was made involving the Departments of Commerce, Defense, Interior, and
Treasury, the FAA and NASA, whereby an ad hoc Joint Navigation Satellite
Committee (JNSC) was established to determine and evaluate existing and future
agency requirements, analyze and compare various navigation-traffic coordina-
tion systems (including satellites), and recommend a national program plan
which will szt forth the required future effort, 1In FY 1966, studies will be
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conducted in the navigation-traffic control area to determine the technology
needed to mecet national program objectives, and investigations will be con-
tinued on promising position-fixing techniques utilizing existing NASA satels
lites and ground facilities,

Further advances in higher power communications satellites are foreseen,
These satellites would be capable of broadcasting either voice or television
directly to conventional home FM radio or television receivers of entire popu-
lations, 1In FY 1965, mission feasibility studies will be initiated on direct
broadcast satellites capable of broadcasting voice to FM home radios, and ad-
vanced mission studies on TV broadcast satellites will follow in FY 1966,

~ In the measurements area, investigations initiated on the effect of
scattering of electromagnetic waves by localized weather conditions zre
nearing completion. The results have made important contributions te the
International Telecommunications Union Conference on Space Communications,
Techniques have been developed for measuring radio reflectivity characteris-
tics of large inflatable structures on the ground so that their potential use-
fulness in space can be predictede In FY 1966, these techniques will be used
to make measurements on small segments of new and improved passive satellite
materials and structures and on advanced antenna designs to determine their
characteristics,

Echo I1
1964 1965 1966
Spacecraftnoooooooooooooo.ooooooooo $660,000 - -
Ground operations and SuUppOrtecesse 1,015,000 $220,000 -
Total Spacecraft and Supporteecess $1,675,000 - $220,000 -
Thor=-aAgena (Launch Vehicle ¢
Procurement Program).....-....... (8053000) ("_ :_.) (___---)
Total (including launch
VehiCh?,S).ooo-o.oooc.aoooocooo. ($2,480,000) ($220,000) (""")

The Echo II project consisted of design, development, launch and evalu=~
ation of a 135 foot large inflatable passive communication satellite, Other
than a low level effort in experiments on Echo 11, the project was completed
in FY 1964. FY 1963 and prior year funding, including launch vehicles, amountel
to $15.1 million, FY 1965 funds are being utilized to support post launch
communications experiments and data analysis, No funds for FY 1966 are required,
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Relay

1964 1965 1966
Spacecraftivececscsecccsscocscscess $130,000 .= "=
Ground operations and SUPPOTteecesees 2,460,000 $325,000 $200,000
Total-...-..........-......a......- 2,590,000 525,000 ZM

Project Relay consisted of the design, development, launch, and evalu-
ation of two intermediate altitude active communication satellites. This
project demonstrated the capability to reliably and economically perform
narrowband and wideband communications, including telephone, digital cata and
TV demonstrations, between widely separated ground stations for long periods
of time, In addition, Relay satellites are equipped to measure levels of
radiation in ~he space environment and the effects of radiation on certain
critical components,

Relay I was successfully launched in December 1962, and Relay II in
January 1964, Ground stations participating in Relay experiments were located
in the U. S,, Europe, Japan, and Brazil,

The Office of Space Science and Applications 1is responsible for overall
management, Responsibility for project management is assigned to Goddard
Space Flight Center, The major contractors were Radio Corporation of America
for spacecraft development; Space Technology Laboratories for satellite pre-
liminary design, systems coordination and planning, test station operstion,
and experimental review and analysis; Philco Corporation for West Coast ground
station; American Telephone and Telegraph, and International Telephone and
Telegraph for ground station operation,

The FY 1963 and prior years funding for the two launches including
launch vehicles amounted to $37.,4 million, FY 1965 funds are being used for
ground station operational support, spare parts, and data reduction and
analysis, FY 1966 funds are required for continued data reduction and
analysis, Subsequent fiscal year funding requirements will be minimal. and
determined by the utility and lifetime of .the two satellites in orbit,

Syncom
1964 1965 966
Spacecrafticececescccccccccossoccse $725,000 $50,000 ---
Ground operation and supporte.eecese 1,786,000 160,000 $.100,000
Total Spacecraft and Supportessss $2,511,000 $210,000 $ 100,000

Delta (Launch Vehicle
Procurement Program)............. (3:201.000) (=~=) (===)

Total (including launch vehicles) ($5,712,000) ($210,000) ($100,000)
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Project Syncom consisted of the design, development, launch, and evalu-~
ation of synchronous altitude active communication satellites, This project
demonstrated the capability of reliably and economically performing communi-
cations experiments from synchronous orbits including telegraph, digital data
and TV demonsitrations,

Three Syncom spacecraft have been launched: Syncom I in February 1963
was unsuccessful; Syncom II in July 1963 was successful in achieving the
desired inclined synchronous orbit; and Syncom III was successfully leunched
into an equatorial synchronous (stationary) orbit, Syncoms II and IIl con-
tinue to function satisfactorily,

The Office of Space Science and Applications, NASA Headquarters, is
responsible for overall management, Responsibility for project management is
assigned to Goddard Space Flight Center, The major contractors for the Syncom
project are Hughes Aircraft Company for spacecraft development and telemetry
and command ecuipment, and Space Technology Laboratories for rangz and range-
rate equipment.,

The FY 1963 and prior years fundings for this 3 flight program including
launch vehicles amounted to $25.4 million, FY 1965 funds are being used for
ground station logistics support and maintenance; operational support; and
data reduction and analysis. A reduction in the FY 1965 funding was wade due
to the eliminetion of a fourth Syncom flight and due to transfer of operation-
al support of Syncom II and Syncom III to the Department of Defense (DOD) in
1965, FY 1966 funds are required for continued data reduction and analysis,
Subsequent fiscal year funding requirements will be minimal and determined by
the utility ard lifetime of the two satellites in orbit,

Early Gravity Gradient Experiment

1964 1965 1966

Spacecraft.....-..o-......-........ .= $5’0003000 indadel

The Early CGravity Gradient project consists of the design, development,
and flight testing of a gravity gradient stabilization system, The primary
objective of this effort is to demonstrate a gravity gradient stabilization
subsystem in support of the advanced Defense Communication Satellite Program
in the near synchronous altitude region, provide data to support the selection
of design parameters, and assess the feasibility of gravity gradient stagbili-
zation for advanced space systems,

NASA and DOD entered into an agreement whereby the air Force Space
Systems Command will be responsible for the procurement of flight hardware,
and will flight test the gravity gradient system as an integral part of the
initial Defense Communications Satellite flights., NASA will continue to moni-
tor this effort and provide technical assistance to the Air Force. FY 1965
funds of §$5,000,000 will be made available to the Air Force to cover the costs
of the spacecraft, No FY 1966 funds are required for this project:,

‘A flight test is scheduled for the second quarter of 1966,
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF SPACE SCIENCE AND APPLICATIONS APPLICATIONS TECHNOLCGY SATELLITES
PROGRAM

PROGRAM OBJLCTIVES AND JUSTIFICATION:

The title of this program has been changed since the FY 19€5 budget from
Advanced Tecanological Satellites to Applications Technology Satellites. The
objectives however remain the same. These objectives are: (1) to develop
spacecraft technology particularly suited for space applications, (2] to
provide capability for experimental testing of techniques and devices from
various eng:neering and technological disciplines in the space environment,
particularly in the higher altitude orbits, and (3) to provide basic techno-
logical and scientific data on gravity gradient stabilization in a 6,500
mile orbit which may be extrapolated to the more difficult synchronous orbits.
There is a need in the Department of Defense and in the National Aercnautics
and Space Administration for improved spacecraft technology in the areas of
stabilization, orientation, and station keeping in the synchronous orbit.
There is a requirement for obtaining engineering data on the stationsry orbit
(equatorial synchronous orbit) for use in designing systems for that discrete
orbit with its unique features and also a requirement in both the Derartment
of Defense znd the National Aeronautics and Space Administration for basic
information to validate theoretical concepts of the physical parameters
effecting gravity gradient stabilization. This information is required in
such detail as to be amenable to extrapolation to other altitudes and be
convertible to engineering handbook type data for use in systems design.

It is the purpose of the Applications Technology Satellites program to
meet these requirements.

SUMMARY OF RESCURCES REQUIREMENTS:

1964 1965 1966
Supporting research
and technology........civveun... $2,162,000 $1,700,000 $2,200,000
Applications technology
satellites. ... vuieiniinenann 15,377,000 21,695,000 26,700,000
Total.......oiiiiiiiiiiiiinnn, $17,539,000 $23,395,000 $28,700,000

Distribution of Program Amount by Installation:

Goddard Hpace Flight Center..... $16,478,000 $22,699,000 $28,1.82,000
Jet Propulsion Laboratory....... 1,061,000 396,000 318,000
NASA Headquarters............... -—— 300,000 ---
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BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

1964 1965 ..966
Spacecraft parts and subsystem
elements......covieuannn e cee $976,000 $750,000 51,000,000
Control........covivivivnt, C e 1,011,000 650,000 400,000
Wave propagation................ v 175,000 300,000 €00 ,000
Total.... .. ciiiiiiniinninens cea $2,162,000 $1,700,000 52,000,000

The objective of the Applications Technology Satellites Supporting
research and -echnology is to sponsor a continuing effort of spacecraft com-
ponent and materials investigations and development; advanced instrumentation,
stabilization and control systems development; technology experiment feasi-
bility and design; and advanced system studies. The work is being performed
by various industrial companies, universities and NASA Installations.

Spacecraft Parts and Subsystem Elements

In FY 1966 development efforts currently underway on advanced space-
craft components and materials will be continued. The effort to investigate
multiple beam fcrming, electronically steerable, spacecraft antenna array
techniques previously initiated has begun to yield very promising results,

In FY 1966, lsboratory models of the most promising arrays will be developed
for experimental purposes to determine their potential for space applications
such as: multiple access communications with small mobile terminals, and
direct broadcast satellites. Efforts will also be continued on m:llimzter-
wave component investigation and development for higher frequency commini-
cations systemns.

Control

In the spacecraft controls area, passively damped gravity-gradien:
stabilization attitude control system parametric studies have been rigorously
pursued in prior fiscal years. These efforts have provided the basis :‘or
conceptual designs of satellites in intermediate altitude and synchronous
orbits. 1In fiscal years 1964-1905, development efforts were initiated on
stabilization components, such as passive dampers, extendable booms anc
boom deploymern: mechanisms, and on associated instrumentation required to
determine the attitude of a gravity gradient stabilized spacecraft. Efforts
will be continued in FY 1966 to optimize designs and assess the performance
of improved stabilization components. These efforts directly support the
flight project.
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In FY 1965, mission feasibility studies were initiated in-house on
advanced applications technology satellite concepts. This effort will be
augmented with contractual support. The study efforts are directed toward
a long-lived, fully stabilized spacecraft having a large space erectible
antenna which can be pointed precisely to selected geographic areas cn earth,
Active stabilization control systems, as well as hybrid gravity gradient
systems will be considered. Technology requirements and optimum approaches
will be determined in these studies.

Wave Propagation

In the millimeter wave propagation and technology experiment areas,
feasibility design studies are being pursued. In FY 1966, effort will be
continued on the design and preliminary development of a spaceborne milli-
meter propagation experiment for ATS. The frequency range, 10 to 100
Gigacycles per second (Gc/s, equal to a billion cycles per second), is
of great interest because the lower frequency bands are very crowded as
compared with frequency bands of 10 to 100 Gc/s. However, little is known the
propagation anomalies in this frequency range.

Applications Technology Satellites

1964 1965 1366
Spacecraft.......... .. . e $9,832,000 $18,831,000 524,100,000
Operational support............ 5,545,000 2,864,000 2,630,000
Total Spacecraft and Support. $15,377,000 $21,695,000 26,720,000
Atlas Agena (Launch Vehicle
Procurement Program)......... (---) (3,057,000) {14,270,000)
Total (including launch
vehicle).. v iveiniinneann. ($15,377,000) ($24,752,000) ($40,900,000)

The objectives of the Applications Technology Satellite project are (1)
to design, develop, flight test, and evaluate a spacecraft capable of per-
forming comminications, meteorological, gravity gradient stabilization,
scientific and other technological experiments in a 6,500 mile circular
orbit, (2) to perform communications, meteorological, scientific and other
technological experiments utilizing a spin stabilized spacecraft in svnchro-
nous orbit, and (3) to perform communications, meteorological, scient:.fic
and other tecannlogical experiments utilizing gravity gradient stabil:zed
satellites in synchronous orbit., The basic spacecraft will weigh about
650 pounds. TFive launches are scheduled -- one flight planned for 1966 in
the 6,500 mile circular orbit primarily to evaluate the gravity gradient
stabilization system; two flights scheduled for 1967 in the synchronous
orbit utilizing spin stabilized satellites; and two flights scheduled for
1968 in synchr:onous orbit using gravity gradient stabilized spacecraft.
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Office of Space Science and Applications, NASA Headquarters is respon-
sible for owver-all management. Responsibility for project management. is
assigned to Goddard Space Flight Center. The major contractors are FLughes
Aircraft Company for spacecraft development, and General Electric Corporation
for gravity gradient stabilization system development.

Funding for this project commenced in FY 1964. FY 1965 funds are being
utilized for partial funding for spacecraft and the gravity gradient system
development, communication transmitters and receivers and for scientific
and technological experiments. FY 1966 funds will be utilized to cortinue
funding for spacecraft and the gravity gradient system, communicatior. test
equipment and for scientific and technological experiments hardware. The
major portion of the ground station system development and modifications
costs are included in the QOffice of Tracking and Data Acquisition fund
requirements. Funding requirements including launch vehicle procurerment
for FY 1967 and to completion of this 5-flight program are estimated to
be $69 million.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

OFFICE OF ASSISTANT ADMINISTRATOR TECHNOLOGY UTILIZATION PROGRAM
FOR TECHNOLOGY UTILIZATION

PROGRAM OBJECTIVES AND JUSTIFICATION:

The primary objective of the Technology Utilization Program is to pro-
vide for the widest practical and appropriate dissemination to industry of
information concerning NASA activities and their results. The NASA program
offers U. S. industry unique opportunities to improve existing industrial
techniques and to develop new products and methods. It is the purpose of
Technology Urilization to assist in identifying quickly these many opportuni-
ties and to iasure their expeditious dissemination for the benefit of American
industry, and ultimately the individual U. S. citizen. Technology Utiliza-
tion also inc¢ludes projects to study and evaluate those factors which will
improve our uaderstanding of the implications of the space program.

SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 1966
Identification: Technology
searches and surveyS........ $1, 090,000 $1, 300,000 $1, 400,000
Evaluation of innovations..... 580, 000 700, 000 100,000
Regional information dissemi-
nation projectS.c.coecesesse 950, 000 1,850,000 1,400,000

Analysis of technology transfer;
research and development
management; the long range
implications of the space
PrOGraM. . .oeioveavsrencanss 880,000 900, 000 1,000,000

Totale.einineeneoeneoeenanes $3,500, 000 $4,750,000 $5,(100, 000

Distribution of Program Amount by Installation:

NASA Headquarters......... .e $3, 500, 000 $4,750,000 $5, (00, 000

BASIS OF FUNI} REQUIREMENTS:

One of the important elements of the technology utilization program is
the identification and reporting of new technology resulting from NASA activi-
ties. This is accomplished primarily by NASA personnel but in certain circum-
stances by specialists from research institutes, universities and industry.
The identification and reporting of new technology also includes a state=-of-
the-art survey effort. This effort is organized around broad scientific
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areas and disciplines. Surveys are now underway in a number of fields includ-
ing inorganic coatings, tape recording and data processing, microelectronics,
antennas, anc membrane phenomena. To evaluate reported innovations for origi-
nality and pctential value to industrial users, the technology utrilization
program utilizes the services of a number of industrial research institutions.
Commercially oriented reports of these developments are then prepared and
published in a number of formats. 1In FY 1966 the identification and evalua-
tion efforts will be pursued at about the same levels as FY 1965.

In additicn to the normal method of dissemination via libraries and
mailing lists, seven pilot projects in regional information dissemination
are being supported. These dissemination centers, in most instances, are
operated by universities. Center personnel review, interpret and convert
new technology to the industrial needs of participating organizations. Using
the latest NASA capabilities (printed index journals, microfiche, computer
tapes and prcgrams, etc.) these centers provide pertinent technological
information ¢n a selective basis to industrial users. The Midwest Research
Institute (MRI) pilot project was initiated in early FY 1962. MRI has
employed a broad approach to dissemination serving more than 1000 fimns.

From this experience, MRI is now developing more intensive working relation-
ships with selected firms using back~-up computer support from the Aerdspace
Research Applications Center (ARAC) at Indiana University. The Aerosn»ace
Research Applications Center is now nearing the end of its second year of
operation. This center charges companies a membership fee for the services
the center offers. The three primary services are the Retrospectiive 3earch
Service, the Selective Dissemination Service, and the Industrial Applications
Service. All but two of the original 29 member companies have renewed their
memberships and the center has considerably expanded its enrollment in the
second year. During FY 1964, five centers in addition to MRI and ARAZ were
established. These are at Wayne State University (Detroit), the University
of Pittsburgh, University of Maryland, the North Carolina Science and
Technology Research Center and Southeastern State College (Durant, Oklahoma).
All seven centers are pilot programs designed to implement those elements
appropriate to the industrial needs of their respective areas. 1In addition
to these seven centers, it is planned that several new pilot programs will
be started with FY 1966 funds.

Beginning in fiscal years 1962 and 1963, a number of universities
received grants for research in the management of research and development.
At the University of California (Berkeley) an attempt is underway to estab-
lish a computer simulation of the process of scientific inquiry including
literature search, information retrieval and analogous reasoning. At the
Massachusetts Institute of Technology studies on complex problem solving,
interpersonal conflict, multiple task assignments and decision making have
been initiated. Other studies underway include research in contracting
systems and procedures, project management, cost estimation and budgeting.

The impact of the space program upon the national economy particularly

with respect o its effect upon the different geographic, industrial, and civil-
ian sectors oI the economy; upon national economic growth; and upon tle alloca-
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tion of scientific and engineering manpower has been studied within the
Technology Utilization Program. A study recently started at the University
of California (Los Angeles) is attempting to analyze the shifting geographic
patterns of primary first-tier and second~tier contracting. Another study
funded at Washington University (St. Louis) attempts to analyze the national
impact of alternative assumptions concerning the level and composition of
governmental spending streams with particular emphasis being laid upon the
nature of the expenditures.

NASA expenditures have had a major impact on the economy of the Cape
Kennedy area, especially on the functioning and development of local govern-
mental units, school boards, planning boards, and utility services. This
impact is being studied in both an empirical and a qualitative sense to learn
the types and magnitude of the problems created by the space center Luild-up.
In another case, NASA expenditures have stimulated rapid growth of a major
scientific laboratory in Boulder, Colorado. Many changes in the ecoromic
base of the community, population, and local attitudes have resulted. A
study now underway at the University of Colorado will analyze these changes
in considerable depth throughout the community.

It is to be emphasized that the Technology Utilization Program at its
present stage is still very much an experimental program. Future plens,
therefore, call for careful review of every phase of the present Technology
Utilization Program in order to determine the effectiveness of the current
approaches which are being pureued. Future plans also call for feasibility
studies of the numerous additional ideas generated by the Program, iceas
which offer promising new avenues whereby new science and technology emanat-
ing from the space program can be more readily transferred to the nor-space

community.
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AMES RESEARCH CENTER

FISCAL YEAR 1966 ESTIMATES LEGEND
N-200 ADMINISTRATION BU'LDING
N-201 AUDITORIUM
LOCATION N-202 ADMINISTRATION BU.LDING ANNEX
PLAN N-203 ENGINEERING SERVICES 3UILDING
N-204 SPACE TECHNOLOGY BUILDING
N-205 10- BY 14-INCH SUPLRSONIZ WIND TUNNEL
N-208 12-FOOT PRESSURE WINL TUNNEL
l > N-206A 12-FOOT PRESSURE WINLC TUNNEL, AUXILIARIES BUILDING
N-207 FLUID MECHANICS L ABORATORY
. N-208 SUPERSONIC FREE-FLIGHT WIND TUNNEL
! ! N-208 PRESSURIZED BALLISTIC RANGE
g N-210 SPACE FLIGHT SIMULATION LABORATORY
) N-211 AIRPLANE HANGAR AND SHOP
N-212 STRUCTURAL FABRICATION SHOP
N-213 INSTRUMENT RESEAKRCH LABORATORY
N-214 MODEL FINISHING SHOP
N-215 7- BY 10-FOOT WIND TUNNEL NO. 1
N-216 7- BY 10-FOOT WIND TUNNEL NO, 2
N-217 1- BY 3.5-FOOT HIGH SPEED WIND TUNNEL
N-218 14-FOOT TRANSONIC WIN) TUNNEL
N-219 ELECTRICAL SERVICES BUILDING
N-220 TECHNICAL SERVICE3 BUILDING
N-221 40- BY 80-FOOT WIND TUNNEL
N-222 2- BY 2-FOOT TRANSONIC WIND TUNNEL
N-223 HYPERVELOCITY BALLISTK' RANGE
N-224 ATMOSPHERE ENTRY SIMULATOR
N-225 SUBSTATION
N-326 6- BY 6-FOOT SUPERSONIC WIND TUNNEL
- NORTH - N-227 UNITARY PLAN WINT TUNMELS BUILDING
N-227A 11-FOOT TRANSONIC WIND TUNNEL
N-227B 9- BY 7-FOOT SUPERSONIC WIND TUNNEL
N-227C 8- BY 7-FOOT SUPERSONIC WIND TUNNEL
N-227D UNITARY PLAN WINC TUNMELS, AUXILIARIES BUILDING
N-228 HYPERVELOCITY AIR FL(W LABORATORY
N-229 3,5-FOOT HYPERSONIC WIND TUNNEL
N-229A 3.5-FOOT HYPERSONIC WIND TUNNEL, AUXILIARIES BUILDING
N-230 HYPERVELOCITY RESEARCH LABORATORY
N-231 HYPERSONIC HELIUM TUNNEL
N-232 PILOT MODEL OF HYPERVELOCITY FREE FLIGHT FACILITY
N-233 DATA REDUCTION BUIBDING
N-234 GASDYNAMICS LABORATOHY
N-235 CAFETERIA BUILDING
N-238 BIOSCIENCE LABORATORY
N-237 HYPERVELOCITY FREE FLIGHT FACILITY
NE BRI N ooy
N-
U.s. NA.VY WAREHOUSE N-240 SPACE ENVIRONMENT RESEARCH FACILITY
AND STORAGE AREA
FACILITIES AUTHORIZED OR UNDER CONSTRUCTION
A. LIFE SCIENCES RESEARCH LABORATORY
B, SPACE ENVIRONMENT RESEARCH FACILITY
C. SPACE FLIGHT GUIDANCE RESEARCH FACILITY
D. STRUCTURAL DYNAMICS LABORATORY
E. SATELLITE ATTITUDE CONI'ROL SYSTEMS TEST FACILITY
F, FLIGHT SIMULATOR FOR ADVANCED AIRCRAFT (1965)
G. INSTRUMENT BUILDING EXTENSION (1965)
H, ADMINISTRATIVE MANAGEMENT BUILDING (1965)
PROPOSED PROJECTS
1. SPECTROSCOPIC~MEASUREMENTS LABORATORY (1966)
2. SYSTEMS ENGINEERING FACILITY (1966)
3 SPACE SCIENCES RESEARCE LABORATORY (1966)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES
(Dollars in thousands)

NAGA INSTALL ATION T OGNIZANT PROGRAM OFFICF "V acaTtion oF INSTALL ATIQON U counTv | NEAREST CITY
e e raste . L4 ] I
| TOR IHSTALLATION Motteft Field, | :
Ames Research Center tAdvanced Res. & Tech, California i Santa Cliara E Mountain View
INSTALLAT (ON MISSION R ) PERSONNEL STRENGTH | Fy 1964 | FY 1965 | FY 1966
NASA PERSONNEL (End of Year) Y2204 2205 2205
Laboratory research in aerodynamics, thermodynamics materials,CONTRACTOR AND OTHER PERSONNEL 292 350 378
structures, guidance and control, space sciences, environ- TOTAL ALL PERSONNEL 2496 2555 2583
mental biology, life detection, life synthesis, human factors, LAND NO. ACRES
and fundamental physics and chemietry; project management of | NASA-OWNED 115
unmanned space flight projects (Scientific probes and satel~ | OTHER GOVERNMENT AGENCY-OWNED . 120
lites); development of scientific-experiment payloads for NON-FEDERAL {Leases, casements) -Q-
space flight projects managed at Ames and elsewhere, TOTAL LAND 235
TOTAL CAPITAL INVESTMENT 2 155.427.0
(Including NASA-Owned Land) (as of June 30, 19 §4 ) e ’ °
7 | COGNIZANT FY 1959 THRU FY 1966 FUTURE YEARS TOTAL
PROJECT LINE ITEM ‘ OF FICE CURRENT YEAR (E stimated) (Estimated) ?5;'?.;533)5
o S [ | .
\ .
Systems Engineering Facility ! 0SsA 96.0 2,749,0 ——— 2,845,0

ALL OTHER PROJECTS

!
+
I

48.835.0

TOTALS

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE.

48,931.0

2,749,0




CONSTRUCTION OF FACLLITIES

FISCAL YEAR 1966 ESTIMATES

SYSTEMS ENGINEERING FACILITY

AUTHORIZATION LINE ITEM: Ames Research Center

PROGRAM OFFI1CE FOR THE PROJECT: Office of Space Sciences and Applications

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California

COGNIZANT NASA INSTALLATION: Ames Research Center

TYPE OF CONSTRUCTION PROJECT: New

FUNDING:
FY 1965 and Prior Years $96,000
FY 1966 Sstimate 2,749,000

Total Funding Through FY 1966 22!845!000

PROJECT COS'. ESTIMATE;

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition -—— -——- -——— -
Construction $1,798,200
Site impirovement LS - $38,000 38,000
Roads, parking, walks LS -——- 72,100 72,100
Utilities ) -~ 91,400 91,400
Electrical distribution LS - 101,900 101,900
Building Sq. Ft. 57,925 21.61 1,252,000
Special building construc-
tion features LS -—— 242,800 242,800
Equipment $940,800
Packaged clean room LS -—— 25,900 25,900
Vibratior.,, acceleration and
shock equipment LS ——— 105,700 105,700
Solar concentrator LS ——— 51,700 51,700
Temperature, humidity and
altitude chamber LS - 41,300 41,300
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Unit of Unit Total

Measure Quantity Cost Cost
Spin table LS --- $77,100 $77,100
Optics equipment LS -—- 61,600 61,600
Reaction-control tester LS - 50,600 50,600
Analog computer LS -—- 103,000 103,000
Digital components LS -—— 258,800 258,800
Pulse-code-modulation
telemetry equipment Ls ——— 113,400 113,400
Magnetic and RF screen room LS - 51,700 51,700
Design -— —— -——- - ——-
Subtotal $2,739,000
Fallout Shelter -——— -—- -—- __$10,000
TOTAL $2,749,000

PROJECT PURPOSE:

The proposed facility will provide laboratory space and equipmeni for
development, test, evaluation and checkout of flight hardware and of advanced
systems under development for future spacecraft.

PROJECT DESCRIPTION:

The facility will be located on real property available through & use
permit from tihe U. S. Navy. The new concrete structure includes a two-story
test area of 9,100 square feet and a laboratory wing with two stories and a
basement. The total floor area will be approximately 58,000 square feet. No
major simulators or test chambers are included, but equipment adequate for
components or small-systems test, research, and development will be provided,.
A clean room will be provided for the preparation of spacecraft hardware and
precision equipment. The vibration system, small centrifuge, and shock
tester will simulate transportation, launch, and flight loads on the flight
equipment and development models, Heat fluxes corresponding to solar con-
stants from 10 to 100 times that on earth will be obtained through use of a
solar collector. Temperature, humidity and altitude chambers will simulate
spacecraft environments for flight articles. Optical equipment will te used
for developmental work on guidance and attitude control systems and ccmpo-
nents, Telemetry test equipment, command and ranging simulation equipment,
as well as computer equipment, will be used for the testing and evaluation
of spacecraft data systems and for development of data coding methods, on-
board data processors, encoders and decoders, and data storage systems.
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PROJECT JUSTIFICATION:

Early in 1963 the Ames Research Center was assigned project manazement
responsibility for two important flight programs, the Pioneer and Biosatellite.
In our efforts to broaden the base of unmanned scientific space investigations
tailored to support manned space flight, the Ames Research Center made tempo-
rary housing arrangements for the 105 engineers and technicians c¢f the Systems
Engineering Division and the Pioneer and Biosatellite project management teams
in hastily constructed office space inside the large airplane hangars. and
squeezed-in temporary quarters at several other scattered locaticns around
Ames.

The proposed Systems Engineering Facility is designed to house these
technical groupsin a contiguous area and provide laboratory and test bay
space for Sys:-ems Engineering Division support for bench testing and #light
certification of spacecraft components, subsystems, and experiments developed
both in-house at the Ames Research Center and by contractors. It is planned
that complete flight ready spacecraft will be environmentally tested &t larger
facilities of the contractor or at other NASA Centers possessing the total
systems testing capability. However, it is essential that a limited capabil-
ity for the small scale envirommental testing be developed to permit ‘fmes to
do an effective project management job by providing the tools requirec to
assure that the quality and reliability of components selected for flight will
meet the rigorous space flight requirements.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None
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FISCAL YEAR 1966 ESTIMATES
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NATIONAL AERONAUTICS AND SFPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966

BUDGET ESTIMATES
(Dollars in thousands)

NASA INSTALLAT iUN

Goddard Space Flight
Center

INSTALLAT (ON MISSION

This Center 1s responsible for

unmanned sounding rockets and orbiting spacecraft experiments | CONTRACTOR AND OTHER PERSONNEL

in basic and applied science,
satellites, and communications

Space Sci, & Appli,

| FOR INSTALLATION
i

Greenbelt,

complete development of

The work covers scientific
and weather satellites which

orbit in cislunar space (region between the earth and the

moon) .

In addition, the Center manages NASA's Delta rocket

and two world-wide tracking, data acquisition and data

reduction networks,

?&OJECT LINE ITEM

T SO

NASA Space Science Data Center

Utility Installations

ALL OTHER PROJECTS

T LOCATION OF INSTALLATION

{couNTY | NEAREST CITY
Maryland J ___Prince Georges i“‘}r,e,e“be“s,,Mi’EYl,irElM
PERSONNEL STRENGTH | FY 1964 |Fv 1965 | Fv 1966
NASA PERSONNEL (End of Year) Sl 3,675 3,725 | 3,725
1,892 | 2,310 2,320
TOTAL ALL PERSONNEL 5,567 6,025 6,045
e LéEQ o NO. ACRES
[ NASA-OWNED o o 530
OTHER G(zvigRNHENT 7AGﬁEﬁN.Ci(?7WNE7E7) e ;#651_ 3
NON-FEDERAL (Leases, easements ! -0-
TOTAL LAND 1,182
TOTAL CAPITAL INVESTMENT
fIncluding NASA-Owned Land) (as of June 30, 19 64 Lg 118’ 739.0
4 NASA-Ouned Land) (as of June 30, 1904 ) |~
0G v 1959 Y 1966 TOoTAL
e )
i e e
| | |
0SSA ; 120.0 ‘ 2,000.0 | -0- ., 2,120.0
1 ‘ | }
0SSA 45,0 | 400.0 | -0- 4450
| !

TOTALS

80,322.9 . 2,400.0

NASA FORM 1029 (REV. NOV 64}

PREVIOUS EDITIONS ARE

OBSOLETE.



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 ESTIMATES

NASA SPACE SCIENCE DATA CENTER

AUTHORIZATION LINE ITEM: Goddard Space Flighé Center

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

LOCATION OF PROJECT: Greenbelt, Prince Georges County, Maryland

COGNIZANT NASA INSTALLATION: Goddard Space Flight Center

TYPE OF CONSTRUCTION PROJECT: New

FUNDING:
FY 1965 and Prior Years $120,000
FY 1966 Estimate 2,000,000

Total Funding Through FY 1966 $2,120,000

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost _ Cost
Land Acquisition - ~-- --- ---
Construction $1,590,000
Building Sq. Ft. 50,000 $25.00 1,250,000
Raised floor system Sq. Ft. 3,000 5.00 15,000
City water lines LS -— 19,500 19,500
Chilled water lines LS -—- 78,000 78,000
Steam lines LS --- 48,000 48,000
Sanitary and storm lines LS --- 47,500 47,500
Electrical power and
communications LS - 53,000 53,000
Roads, walks, parking LS -——— 79,000 79,000
Equipment $410,000
Data retrieval LS —-- 325,000 325,060
Microfilm and reproduction LS --- 85,000 85,000

Design --—- - -




Unit of Unit Total

Measure Quantity Cost _ Cost
Fallout Shelter* ——— - — -0-
TOTAL $2,000,000

*Based on a recent GSFC fallout shelter survey, adequate shelter areas in
buildings existing or under construction are available to house the projected
population of the Center, however some shelter is inherent to the structure
and will be provided without additional cost.

PROJECT PURPOSE:

The objective of the NASA Data Center is the efficient collection and
interchange of scientific data, both internally and with the scientific
community. This project will provide the facilities required for the col-
lection, organization, storage, retrieval, and dissemination of all scientif-
ic data resulting from NASA sponsored experiments in space and the upper
atmosphere.

PROJECT DESCRIPTION:

This prcject will provide for the construction of a Space Science Data
Center to be lccated north of the Applied Sciences Laboratory, Building No.ll
at the Goddard Space Flight Center. The Data Center willbe approximately
50,000 square feet of area consisting of a ground floor and two additional
floors. The facility will be of concrete and stell construction having
masonry and steel partitions and conform to the existing architectural design
of the Center. Raised flooring for the installation of cableways for elec-
tronic computers, data handling equipment and associated areas is required
for efficient operation and low maintenance costs, Air conditioning will be
installed tc¢ control temperature and humidity in the data handling ard stor-
age areas. Data retrieval, microfilm and reproduction equipment is zlso in-
cluded in this project. Offices, including those set aside for study and
resident resecarch personnel, and parking facilities will be provided for ap-
proximately 150 personnel. By extending existing utilities, the necessary
electrical, chilled water, steam and drainage systems will adequately sup-
port the proposed facility.

PROJECT JUSTIFICATION:

_The National Aeronautics and Space Administration under its original im-
plementing act is required to effect the widest possible dissemination of the
results of all its research and development projects internally and to the
scientific community. Large accumulations of scientific satellite data have
been and are presently resulting in significant space science discovaries.
However, no facility has been established for the control and utilization of
much of this valuable and voluminous data. Although space science experiment
information is available from various sources to interested personnel there
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is no single source existing where the information accumulated from these ex-
periments can be used in cooperation with information from other data centers,
observatories, universities and experimenters thereby effectively communicat-
ing to the scientific community and NASA scientists the total spectrum of this
scientific daca, This data centralization task has been assigned by the NASA
to the Goddard Space Flight Center. It is therefore necessary that an ap-
propriate facility be established to provide the capability for present and
foreseeable future requirements. The Space Science Data Center proposed here-
in will serve as a national repository and dissemination point for al.. NASA
sponsored space science research data. This facility will enable the ac-
quisition, organization, storage and retrieval of this data for dissenination
internally and to the scientific community.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None

CF 3-6



GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1966 ESTIMATES

NASA SPACE SCIENCE DATA CENTER

PERSPECTIVE

L-€ 4D

L W N O W sw



GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1966 ESTIMATES

NASA SPACE SCIENCE DATA CENTER

PUMP ROON

ROOM — ——— _— LOADING DUCK
T __
WAIL Coum
2l ﬂ@ sl 1 RO T T
ooy NEl EH ]
— HARD —_ _—
I— COPY i
eI e | &5 o [
;ch Ay GROUND FLOOR J —T—y i FIRST FLOOR
§ a {{
- _T‘ﬁhl ELECTRICAL TELE _é,.__;ﬁ“:_l|_7' 3
B Wi pie
@ o 25' 80 73 100" Lod
NORTH [~ —— . ——]
2 |
o
w _ . n
C'n l?, SECOND FLOOR oFF READING ROOM pr SECTION

OFF | || [OMPUTER AREA || | | @ ENTRANGE
lmw o (e s



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 ESTIMATES

UTILITY INSTALLATION

AUTHORIZATION JLINE ITEM:
PROGRAM OFFCE FOR THE PROJECT:
LOCATJON OF RPROJECT:
COGNIZANT NASA INSTALLATION:

TYPE OF CONSIRIUCTION PROJECT: New
FUNDING :
FY 1965 and Prior Years $45,000
FY 1966 Estimate 400,000
Total Funding Through FY 1966 445,000
PROJECT COST ESTIMATE:
Unit of
Measure
Land Acquisition ===
Construction
Modifications to Buildings
#3 and #14 including
air~conditioning and
electrical systems LS
Equipment
Diesel generators Each
Electrical switchgear and
accessories LS

Desjign

S s e

Goddard Space Flight Center

Quantity

Greenbelt, Prince Georges County, Maryland

Goddard Space Flight Center

Unit
Cost

$150,000

75,000

100,000

Office of Space Science and Applications

150,000
$2:0,000
150,000
1€0,000
__;Jﬁuna
$400,000
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PROJECT PURPOSE:

This project will provide an increase in auxiliary power for the
centers' increasing Tracking and Data operations. This auxiliary power
will serve as back=up during critical mission operations to preclude
failure of computer;communications, and air conditioning equipment should
the prime cormercial power fail.

PROJECT DESCRIPTION:

This project provides for the installation of two (2) diesel gener-
ators in the basement of the Central Power Plant to meet increased critical
power requirements for Tracking and Data Computer Systems in the Central
Flight Contrcl and Range Operations Laboratory (Building #3) and the Space-=
craft Operations Facility (Building #14). The generators will compliment
two (2) existing 300 KW diesel generators that are presently used for
back=up during critical missions. The proposed generators, associated
switchgear, and auxiliary equipment will be installed in space reserved
for this purpose in the initial design of the power plant., Included in
this project are modifications to electrical and air conditioning systems,
in Buildings 3 and 14, which are required to extend the back=up systen,

PROJECT JUSTIFICATION:

At present the Center uses two (2) 300 KW diesel generators, during
critical missions, as back-up power for existing computer, communications,
and air conditioning systems being operated in support of the mission
During these tracking operations, diesel and commercial power is used to
operate redundant systems. Thus, in the event of commercial power failure,
the back-up systems operating under diesel power insure continuous func-
tioning of the wital tracking and communications equipment.

However, the increase in the amount of critical computer and comruni-
cations equipment being installed in the Buildings 3 and 14 complex
requires that additional diesel power and air conditioning back-up be
provided. A tabulation of the existing power loads and the requiremernts
for the additional back=up power is as follows:

EXISTING LOADS
Manned Space Flight tracking computers,
Building No. 3 150 Xw
1 Univac 490 gwitching system 100 KW

Computer anc communications air
conditioning systems

TOTAL

[ &
2
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The Marmed Space Flight tracking computers (at 150 KW) and the
switching system (at 100 KW) are for electronic equipment power; the
air conditioning systems (at 300 KW) are for operation of chilled water
and air handling units in the building to provide air conditioning back-up.
The two (2) existing 300 KW diesel units accommodate these loads,

The proposed additional diesel units will meet the requirements
imposed by the following new loads:

NEW LOADS
Spacecraft control centers; 0GO, OAO, 0SO,
Nimbus/Tiros 230 KW
Data support computers 75 KW

Computer and communication A/C system

=
z

TOTAL

The spacecraft control center loads represent the requirements of
real time control and command operations during operations of the space-
craft noted above. It also includes loads to meet network communica:ion
requirements to assure timely issuance of instructions to the various
network stat:ions. The Data support computer loads are generatecd by »oth
manned and unmanned missions. The air conditioning system back-up power
is necessary to provide the rigid environmental requirements necessary for
the efficient operation of the computers.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None

762-046 O - 65 - 15 CF j3-11



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1966 ESTIMATES

JOHN F. KENNEDY SPACE CENTER, NASA

Page No.
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Office of Space Science and Applications Project:
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966

11

BUDGET ESTIMATES

~ R R PR R
{(Dollars in thousands)

¢-% 40

PROJECT LINE ITEM

RF Systems Test Facility

Flight Crew Training Building Extension
Extension to the Medical Facility
Utility Installations - New Area
Modifications to Launch Complex No. 17

ALL OTHER PROJECTS

TOTALS

!
!
|

1

1 (Including NASA-Owned Land) (us of June .?0,7 164 )
COGNIZANT Fy 19 59 THRU FY 1966 [
OFFICE CURRENT YEAR (Estimated)
| MSF i 69.0 1,374.0
. MSF . 2,453.0 1,425.0
MSF | 390.4 598.0
MSF ! 220.5 ; 3,898.0
SSA : 77.0 | 1,300.0
|
; | ;
i i
] |
820,147.0

NASA INSTALLATION COGNIZANT PROGRAM OFFICE i LOCAT{ON OF INSTALLATION [ COUNTY " NEARFST CITY
Jolis F. Kennedy Space (77 ALLATIORN ; i
Center, NASA : Manned Space Flight i Cocoa Beach Florida ; Brevard i Cocoa Beacli, Fiorida
INSTALLATION MISSION PERSONNEL STRENGTH iFY1964 [FY 1965 [ Fv 19 66
The mission of the John F. Kennedy Space Center, NASA, is to | ma SAPEnson~sL(bm;f?é;) 1,625 1 2,082 2,082
conduct overall planning and supervision of the integration, kzz;}RAéTbgANDOTHERPERSONNEL S 5;7§7““”7§Qﬁif' 10,665/
test, checkout and launch of NASA space vehicle systems at \ TOTAL ALL PERSONNEL 7,422 10,875 12,684
the Air Force Eastern Test ?ange and Merritt Island, and to LAND o NO. ACRES
provide support services for all NASA elements located in the| Nasa-owsen R 88,743
area. !—OTTHER GOVERNME:T AGENCY O'NED T -
‘NON FEDEVRlei(Leases easemenls) o o o 3 ,32}707* o
TOTAL LAND 92,083

TOTAL CAPITAL INVESTMENT

) $  298,069.0

T TreTAL
RS
-0- ©1,443.0
-0- 3,878.0
-0- 1 988.4
-0- 4,118.5
-0- - 1,377.0

823,356.9i

8,595.0

NASA FORM 1029 (REV. NOV 54} PREVIOUS E£0ITIONS ARE ORSCLETE.




CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 ESTIMATES

MODIFICATIONS TO LAUNCH COMPLEX 17.

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

PROGRAM CFFICE FOR THE PROJECT:

LOCATION OF FRCOJECT: Cape Kennedy, Brevard County, Florida

COGNIZANT NASA INSTALLATION: John F. Kennedy Space Center, NASA

TYPE OF CONSTRUCTION PROJECT: Alterations

FUNDING:
FY 1965 and Prior Years

FY 1966 Estimate

Total Funding Through FY 1966 $1,377,000

PROJECT COST ESTIMATE:

Land Acquisition

Construction

Eguigmqu

Operational television
system

Second stage propellant
loading system

Air conditioning for
environmerntal enclosure

Design

Fallout Shelter (Not feasible)

$77,000

1,300,000

—_— 2

Unit of
Measure Quantity
LS ---
LS -—-
LS -
TOTAL

$233,000
1,026,000

41,000

Office of Space Science and Applications

$1,300,000

—_—

233,000
1,026,000

41,000

None

$1, 300,000
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PROJECT PURPOSE:

This project provides facility alterations to improve the Delta second
stage propellant loading system, remote TV monitoring system, and the environ-
mental control of service areas around the vehicle upper stages and the space- -
craft.

PROJECT DESCRIPTION:

This project consists of the following additions and modifications:

a. Second-Stage propellant loading system.
b, Operational Television System on pads 17A and 17B
c. Air conditioning unit for environmental enclosures.

The second stage propellant loading system consists of two 1,000 gallon
storage tanks, one for the oxidizer (inhibited Red Fuming Nitric Acid) and one
for the fuel (Unsymetrical Diemethyl Hydrazine) together with supply _.ines,

valves, a remote console and flow measuring system,
The operational television system consists of:

Six 21" TV monitors

Two 17" TV monitors

Twelve TV cameras with weatherproof enclosures

Eight pan tilt systems

Eight zoomar systems

One central control console

Interconnecting cables and fixtures, remote camera selector controls,
and video transmission equipment required for a usable system,

0o OO oD

The operational TV system will provide remote control from a central
console located within the blockhouse with monitors within easy view of the
Propulsion Console operator, the Test Conductor, the Launch Director, and
Telemetry Tracker, Weatherproof TV cameras located at each launcher will scan
propellant servicing system lines and operations, view all vehicle anc space-
craft umbilicals, and observe spacecraft third stage and thrust augmented
delta solid motor installation and operations. Two TV cameras having wide
angle lens and explosion proof enclosures will be mounted on existing mounts
on each launch deck. Four TV cameras, having pan, tilt, and zoom lens
features will be mounted on ground level near the corners of the aprorn of each
launcher. Pictures from the launch deck and launcher apron cameras will be
displayed on six 21" monitors located in the blockhouse. A selector switch
will be provided to switch from the six TV cameras of Pad A or Pad B. Also,
two stepping switches (remote controlled from Hangar AE) will be provided to
step through three TV cameras on each launcher for remote viewing on existing
monitors in Hangar AE, Mission Control Center,

CF 4-18



The envirommental enclosure air conditioning provides a 40 ton air
conditioning unit and connections to existing ducts to supply conditioned air
to the enviroamental enclosure surrounding the second stage and spacecraft
levels of each gantry., Air-conditioned environmental enclosures provide con-
tamination protection for the Delta space launch vehicle guidance and control
area and to the spacecraft area.

PROJECT JUSTIFICATION: ' -

The second stage propellant loading system is required to replace the
present system of trailer supply which is manually operated and of insufficient
capacity (600 gallons) for the Improved Delta. This system will provide
accurate remo:e controlled propellant transfer in a safe, efficient meanner.

The operational television system will supplement the present system
installed in 1956 to support the single stage Thor missile tests and is
presently inadequate for multistage vehicle and spacecraft operations, The
proposed system provides a means of visual monitoring for overall flight
readiness and is the only means of viewing strategic areas of the vehicle and
launcher during fueling and terminal countdown. This system will permit
interested personnel to view the operations from a safe distance, alleviating
congestion on the launch pad and decreasing the number of people exposed
during hazardous operations.

The air conditioning unit for envirommental enclosures is required to
provide a controlled environment for the upper levels of the gantries where
spacecraft and vehicle guidance checkout are performed. Sensitive grcund
support equipnent for spacecraft is located on these levels and needs
protection. This equipment must be operational ready by Junme 1966. The
environmental control is now being provided on a limited non-interference
basis by borrowed Air Force Eastern Test Range (AFETR) equipment, AFETR will
not commit continued support.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES
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NASA INMSTALL ATION

WALLOPS STATION

INSTALLATION MlSé|0N
The basic mission of the Station is to prepare, assemble
and launch scientific experiments, achieve the desired

position and velocity in space,

the data sought.
meaningful form, and analyzed.

{ COGNIZANT PROGRAM OFFICE
{ FOR INSTALLATION

{Dollars in th
! LOCATION OF INSTALLATION

Space Eastern Shore of

L§cience & Applications | virginia

These data are processed and reduced to

PROJECT LINE ITEM

NEAMEST CITY

‘COUNTY

|
1 3 40 Miles Northeast

track and acquire and record |

Launch Control Building

Assembly Shop

ALL OTHER PROJECTS

TOTALS

!FY 19 59 THruU FY 13 66 T|=u1'um-: YEARS
| CURRENT YEAR (E stimated ) L (E stimated)

\

[

J

V

%

$36,525.u

LﬁAccomack Virginia _4L7§§}1sbury, Maryland
_PERSONNEL STRENGTW | FY 19 64 [FY 1965 | Fv 19 66
NASA PERSONNEL (End of Year) 530 | 530 | 530
CONTRACTOR AND OTHER PERSONNEL 209 227 223
TOTAL ALL PERSONNEL 739 757 753
g __LAaND - NO. ACRES
| NASA-OWNED R i __ 6,561.3
| OTHER GOVERNMENT AGENCY-OWNED - -0-
NON-FEDERAL (Leases, easements) 9, 4
TOTAL LAND ) 6,570.7
TOTAL CAPITAL INVESTMENT
77777 ] (Includmg NASA-Ouned Land) (as of June 30 1964 ) S 42 ’978’0
| COGNIZANT TOTAL
ALL YEARS
j OFFIcE | CURRENT YEAR| (Gstimated/ i (Eleimated}
| | |
| | { l
i ! ] :
| 0SSA \ 605.0 | -0- | 635.0
| i
i !
0SSA 2 443,0 N -0- * 473.0

PREVIOIS FDITIONS ARE OBSOLETE.



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 ESTIMATES

LAUNCH CONTROL BUILDING

AUTHORIZATION LINE ITEM: Wallops Station

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

LOCATION OF PROJECT: Wallops Island, Accomack County, Virginié

COGNIZANT NASA INSTALLATION: Wallops Station

TYPE OF CONSTRUCTION PROJECT: New

FUNDING:
FY 1965 and Prior Years $30,000
FY 1966 Estimate 605,000

Total Funcing Through FY 1966 $635,000

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquigition -——— -—- -—- -
Construction $267.000
Grading and piling LS --- §28,900 28,900
Water and sewerage LS - 3,000 3,000
Electrical distribution LS --- 18,300 18,300
Sub-station LS -—- 12,400 12,400
Roads and parking areas LS --- 19,700 19,700
Launch control building Sq. Ft. 3,160 58.45 184,700
Equipment 3338,000
Cabling LS 120,000 120,000
Trays LS 55,000 55,000
Firing circuits LS 48,000 48,000
Checkout. consoles LS 85,000 85,000
Control systems LS 30,000 30,000

CF 12-3



Unit of Unit Total

Measure Quantity Cost Cost

Design - -— -——- ———

Fallout Shelter - - —— -0-
TOTAL $605,000

PROJECT PURFOSE:

This project will provide a Launch Control Building (Blockhouse) for
launch Pads Nos. 4 and 5 in the North Launch area to house the sounding
rocket launch control, experiment monitoring consoles and personnel vhich are
now squeezed into the Scout blockhouse.

PROJECT DESCRIPTION:

The proposed new facility will provide earth covered blast-resistant
space for rockest launch control and check-out consoles on the first :floor
and cable termination racks and console interface equipment in the bdsement.
The first floor will be a removable type floor system to allow complete
access to cable trays and equipment in the basement. Space will be provided
outside of the blast protected area for an office, toilet, storege, and
mechanical and electrical equipment,

The blast protected area will consist of two floor levels approximately
28 feet by 36 feet. A one-story space will be provided for offices, toilet
and building equipment approximately 28 feet by 32 feet. The facility elec-
trical substation will be in an ‘enclosure approximately 11 feet by 23 feet.
The total area for the Launch Control Building is 3,165 square feet.

All portions of this facility will be of concrete construction with a
steel joist framed roof, except the blast protected area which will have a
concrete rocf system with earth cover, A platform will be provided atop the
earth fill for a television camera stand.

Concrete paving and extensions of existing station utilities systems
will support the facility., Control cables in above-ground cable trays will
connect the launch consoles with a small cable termination cubicle at Launch
Pad No. 5, and with existing termination facilities at Launch Pad Nc¢. 4.

PROJECT JUSTIFICATION:

This project is required to relieve an overloaded condition that has
existed for three years in this area. The north launch area supports flight
programs such as radio-attenuation measurements, Trailblazer reentry heat-
transfer experiments, space nuclear auxiliary power systems, sclar-oriented
control systems, meteor simulation, Vector solid-fuel rocket control systems,

CF 12-4



component and system development programs, sounding rockets, and probzs. The
existing launch control building, which serves four pads and five launchers,
is overcrowded on the upper level with two Scout checkout systems, a universal
console, radio attenuate measurement console, and associated range interface
equipment. The lower level is densely packed with cable entrances, termina-
tion racks, trays, and a launch programmer. The composite NASA/Air Force
Scout launch schedule will require almost continuous use of the existing
blockhouse, precluding the simultaneous use of Pads 4 and 5 for the sounding
rocket progrzm because of the severe overcrowding and congestion which now
exists,

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None

CF 12-5
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 ESTIMATES

ASSEMBLY SHOP

AUTHORIZATION LINE ITEM: Wallops Station

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

LOCATION OF PRCJECT: Wallops Island, Accomack County, Virginia

COGNIZANT NASA INSTALLATION: Wallops Station

TYPE OF CONSTRUCTION PROJECT: New

FUNDING:
FY 1965 and Prior Years $30,000
FY 1966 REstimate 443,000

Total Funding Through FY 1966 $473,000

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition _——— -——— - ———
Construction $443,000
Grading and piling LS -—- $29,700 29,700
Water and sewerage LS -—— 18,100 18,100
Electrical distribution LS .- 15,800 15,800
Sub-station LS -—— 21,200 21,200
Roads and loading areas LS -— 13,200 13,200
Assembly shop Sq. Ft, 6,500 53.08 345,000
Equipment: - -—- - -
Design -——- -—— --- -
Fallout Shelter - - ——— -0-
TOTAL $443,000
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PROJECT PURPOSE:

This assembly shop will reduce the congestion and potential safety
hazard that now exists in the North Sounding Rocket assembly area by pro-
viding three additional air-conditioned explosive safe assembly bays.

PROJECT DESCRIPTION:

This project will provide a 3 bay assembly building in the north launch
area of Wallcps Island containing 6,500 square feet of environmentally con-
trolled space for the assembly and checkout of solid fuel, multi-stage rocket
systems and payloads, Door and crane clearances will accommodates large pay-
load-stage systems such as Wasp that require vertical assembly. The build-
ing will be constructed of structural steel, translucent panels, and 12-inch
thick reinforced concrete bay separation walls, Utility requirements will
be met by interfacing with existing water, sewerage, and power systems.

PROJECT JUSTIF)CATION:

The existing assembly shop in the North Area is not capable of providing
the required air-conditioned environment for the current and planned sound-
ing rocket experiments such as ionospheric physics, energetic particles,
aeronomy, Trailblazer, Wasp and SERT; nor is it possible to assemble and
checkout the sounding rockets in an efficient manner due to the limited
space available. It is planned that the sounding rocket stages will flow
from the storage magazines to the proposed assembly bays for buildup. The
completed stage will then be transferred to the large bay or to the existing
shop depending upon the environmental requirements. There, the stages will
be assembled into the completed vehicle and integrated with the payload for
final combined prelaunch testing. The Assembly Shop is required to alleviate
congestion that has been a serious problem for three years in the existing
assembly areas, to provide a controlled enviromment capability for tampera-
ture and humidity sensitive fuel grainsand payloads, and to avoid exceeding
the explosive safety rating of the area., Continued operation with the
present facilities alone will have a detrimental effect on vehicles, pay-
loads, perscnnel and launch schedules.

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None
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WALLOPS STATION
FISCAL YEAR 1966 ESTIMATES
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 ESTIMATES

FACILITY PLANNING AND DESIGN

Page No.
CF 13-1
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES
(Dollars in thousands)

All

See Justification.

TANT PROGCAAM OFFICE i

{ FOR INS1ALLATION Office Of
iAssociate Administrator;

faler}

PROJECT LINE ITEMm

L TION OF INSTALL ATION

| COUNTY

|

i NEAREST CITY

[
|
i

Facility Planning and Design

i A_F_’f::fli%ONN!iirLWST‘Rié‘fJVG”‘LH7 ) ’FY 19 F Yj 5‘3;? F!ié
NASA PERSNNE\_W@Ed Df7Year) o i i i
CONTRACTOR AND OTHER PERSONNEL 1

TOTAL ALL PERSONNEL Not |Applicable
- LAND B NO. ACRES
NASA-OWNED
OTHER GOVERNMENT AGENCY-OWNED ] L ~
3 NON-FEDERAL (Leases, easements)
TOTAL LAND
TOTAL CAPITAL INVESTMENT g
L(lncluding NASA-Owned Land) (as of June 30, 19 ) L“
‘; COGNIZANT Fy 19 62 THRU FY 19 FUTURE YEARS Agfzékns
[ OF FICE CURRENT YEAR (Estimated) (Estimated) (Estimated)
! . . e
\
| AA $43,937.0 | $7,500.0 | Not ' Not
| . .
i Applicable | Applicable

ALL OTHER PROJECTS
TOTALS
NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE.
1/ This amount is '"non-add":; has been distributed in the

il
(3$43,937.0) $7.500.0




CONSTRUCTION OF FACILITIES
FISCAL YEAR 1966 ESTIMATES

FACILITY PLANNING AND DESIGN

AUTHORIZATION LINE ITEM: Facility Planning and Design

PROGRAM OFFICE: Office of the Associate Administrator (NASA General)

FUNDING:
FY 1965 and Prior Years $43,937,000
FY 1966 Estimate 7,500,000

Total Funding Through FY 1966 $51,437,000

DESCRIPTION:
The funcs requested under this item are required for advanced facility
planning and design on projects for which construction funds may be

requested in subsequent budgets.

JUSTIFICATICN:

Long-range plans in several program areas must anticipate the need for
the construction of facilities beyond the budget year for which estimates
are being submitted. A considerable saving in time and an increase in the
accuracy of construction cost estimates is possible with the availability of
a facility planning and design fund which can be used to initiate the design
of high-priority facilities prior to the enactment of project author:zation
and the appropriation of funds.

With these funds, NASA will continue as an on-going and continuing
activity the general activity of facility planning and design of future
construction projects which have not as yet been authorized or for which
appropriations have not been made., NASA will also continue to make special
project studies, feasibility studies, and other studies necessary to develop
and improve overall criteria and standards for the design and construction
of facilities,.
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FISCAL YEAR 1966 ESTIMATES
LOCATION PLAN
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All other GS

Wage Board
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SUMMARY

Total Positions
.

65 66
40 40

21 21
190 130
383 383
2,771 2,771
272 272
3,677 3,677
48 X
3,725 3,725
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DIVISION 65 66 SERVICES AND SUPPLY DIVISION
Excepted - 65 6
GS-16 - - Excepted - -
Gs-15 1 1 Gs-16 -
Gs-14 5 5 Gs-15 L L
All other G§ 61 61 GS-14 5 o
wage pustu - = ALL other GS 120 120
Wage Board 7 _17
Total 67 67

Total 140 140

PROCUREMENT DIVISTON TECHNICAL INFURMALLON

65 66 DIVISION
Excepted 1 1 65 66
G§-16 - - Excepted - -
GS-15 4 4 GS-16 - -
GS-14 15 15 GS-15 - -
All other GS 269 269 GS-14 1 1
Wage Board — All other GS 65 65
Wage Board 22 22
Total 289 289

Total 88 88

GS-16
G8-15
GS-14

Total

TECENICAL SERVICES

Excepted

All other G$
Wage Board

CHIEF OF

vy
o
N

liN'l"“I

v o0

w
w

ASSISTANT DIRECTOR
TRACKING AND DATA SYSTEMS

Excepted
GS-16

GS-15

GS-14

All cther GS

Wage Board

Total

65 66
2 2
2 2

14 14

18 18

51 51

87 87

ASSISTANT DIRECTOR
SPACE SCIENCES AND SATELLITE
APPLICATIONS

65 86
Excepted 3 3
GS-16 - B -
GS-15 2 2
GS-14 2 2
All other GS 11 i1
Wage Board = -
Total 18 18

INSTITUTE FOR SPACE STUDIES

8 86
Excepted 1 1
Gs-16 1 1
68-15 1 1
G5-14 6 6
All other GS 29 29
Wage Board - -
Total 38 38
FACILITIES ENGINEERING TEST AND EVALUATION SPACECRAFT INTEGRATION AND
DIVISION DIVISION ADVANCEII) DE\IIELOPMENT DATA SYSTEMS DIVISION SOUNDING ROCKET prvon1om SPACE SCIENCES DIVISION
DIVISION
LEI T 85 86 65 66 & 65 66 & &
Excepted 1 1 Excepted 1 1 Excepted 1 1 Excepted 3 3 Excepted 1 5 Excepted 6
Gs-16 - - Gs-16 - - G5-16 i 1 Gs-16 1 1 65-16 h 1 GS-16 2 2
Gs-15 1 1 6s-15 [ 3 C5-15 12 12 Gs-15 o1 Gs-15 PR ﬁsfi 0 10
Gs-14 7 7 GS-14 27 27 GS-14 17 17 Gs-14 2 22 cS-14 25 75 75-1 2z 2z
ALL other Gs 58 se ALl other ¢S 27 227 ALl other rs 0t 0t ALl other G5 3 24 ALl other 65 1746 174 ALl other Gs 13143
Wage Board 0?1y Wage Buard _- - Wage Board - - Wage Beard - .- Wage Board - _ Wage Board - =
Total 174 174 Total 261 261 Total 127 127 Total 280 280 Total 215 215 Total 183 183
FABRICATION DIVISION NETWORK ENGINEERING AND MANNED FLIGHT OPERATIONS SPACECRAFT SYSTEMS AND PROJECTS SPACECRAFT TECHNOLOGY
65 66 OPERATIONS DIVISION DIVISION DIVISION DIVISION .
- - = wo
Excepted - - 65 66 £3 §8 65 66 : 1 1
22 = = EERN. 1) d 1 1
¢s-16 - - ¢ i Excepted - - Excepted A Excepte Lol
G5 15 i 2 2 GS-16 ? d ool e 2 2 ceols
GS-14 B i FERE GS-15 [T YA cS-15 29 29 gg_iz ;f ;f
e oo Gs-14 33 43 GS-14 o CS-14 66 66 ALl other GS 110 110
Wage Board 126 126 All other GS 201 201 All other GS 108 108 All other GS 240 240 .
Wage Board - -
. Wage Board - - Wage Board - - Wage Board - - —_— ——
Total 166 166 - — -_— =
Total 252 252 Total 145 145 Total eh 304 Total 149 149
NASA COMMUNICATIONS
DIVISION THEORETIGAL DIVISION AERONOMY AND METEOROLOGY
&6 65 66 DIVISION
Excepted s = Excepted 2 P 65 6
GS-16 - - Gs-16 2 2 Excepted 4 A
6s-15 3 3 G5-15 9 9 GS-16 3 3
GS-14 4 4 GS-14 4 4 GS-15 21 21
All other GS 53 53 All other GS 79 79 GS-14 42 42
Wage Board = -— Wage Board = = All other GS 155 155
Wage Board - -
Total 60 60 Total 96 96 - ==
Total 225 225
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

GODDARD SPACE FLIGHT CENTER

MISSION AND CAPABILITIES:

The Goddard Space Flight Center was established on May 1, 1959. It
is the first major United States laboratory established for the investi-
gation and peaceful exploration of space.

Goddard personnel number more than 3,700. While the majority are at
the Greenbelt site and at various continental United States installations
(e.g., the Institute for Space Studies in New York City), other members of
the Goddard team are located throughout the world, operating satellite
tracking and cocmmunication network stations.

This Installation is responsible for: development of sounding roackets
for scientific investigations; the management of agpplication satellite
projects (e.g., NIMBUS, TIROS, ECHO, SYNCOM, RELAY and the Applications
Technology Satellite) and scientific satellite projects (e.g., 0AO, OGO,
050, A0SO and Explorers); world-wide NASA tracking and data acquisition
operations; pre-flight testing and evaluation of spacecraft under simulated
flight conditions; design, development and management of experiments; space-
craft design and construction; project management and launch of NASA's Delta
launch vehicle; and launch of Centaur and Atlas-Agena vehicles on behalf of
other NASA Centers,

Goddard :s one of the few installations in the world capable of con-
ducting a full-range space science experimentation program. This invclves
carrying a cconcept from theoretical work to experimental design and engine-
ering to payload fabrication and assembly, to a complete test and evaluation
program, to vehicle launch and satellite tracking, data acquisition and
data reductior.. As an example IMP I was designed, built, tested, and
launched by Goddard personnel.

More satellite and sounding rocket launchings than ever before were
accomplished in 1964. Some noteworthy achievements of the Goddard fli:ht
program were:

Scientific Satellites - The successful orbiting of nine scientific
satellites, including the Orbiting Geophysical Observatory (CGO),
the nation's largest and most advanced scientific spacecraft,
contributed to a better understanding of earth-sun relationships
(OGO, ARIEL II), provided new knowledge on the mechanics of the
ionosphere (Explorers XX, XXI); and observed in detail the earth's
magnetosphere (IMP I).
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Sounding Rockets - Additional knowledge was gained from a continued
series of sounding rocket flights---small, inexpensive payloads launched
into and above the earth's atmosphere to study space science phenomena
for short periods of time. For example, one Aerobee sounding rocket
obtained ultraviolet spectra on the atmospheres of Venus and Jupiter.

Meteorological Satellites -~ The second generation weather satellite
NIMBUS I, NASA's first satellite whose control system alwavs kept the
spacecraft looking at earth, was launched and took very high quality
infra-red photographs of the earth's weather conditions in total
darkness. The TIROS VII and VIII satellites continued to take :loud
cover pictures of the world for use by the Weather Bureau in daily
forecasting. These two satellites have taken over 150,000 pictures.

Communication Satellites - The results of the three successful _aunches
of RELAY II, ECHO II and SYNCOM III have moved ahead the timetable

for an operational system of intercontinental communicatior satellites
allowing cancellation of further projected launches in the research
and development series, and have made it possible to proceed with
advanced research in applications technology satellites. RELAY II

has been used for demonstrations, such as the political conventions,
the nat:onal elections and Olympic Games. ECHO I is still functioning
as a radiowave reflector after almost four years in space. SYNCOM III
was used to bring television transmissions of the Olympic Games from
Japan to the United States and Europe.

SUMMARY OF RESCURCES REQUIREMENTS :

1964 1965 1966
Number of Positions, end of year.. 3,675 3,725 3,725
Average Number of All Employees... 3,477 3,681 3,698
Administrative Operations......... $62,466,000 $85,923,000 $69,591,000

INSTALLATION DESCRIPTION:

The Goddard Space Flight Center occupies a main site of 530 acres
located 15 miles northeast of Washington, D.C., one mile off the Balt:more-
Washington Expressway near Greenbelt, Maryland. Four separate areas totaling
652 acres located within two miles of the Center are used for the antenna
test range, riagnetic test area, the optical and ground plane facility,
operation of a STADAN engineering and real-time station and operation of a
manned flight network training facility. The total capital investment
as of June 30, 1964 was $118,739,000.
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ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1964 1965 1666

11. Perscnnel Compensation...... $32,481,000 $38,391,000 $38,544,000
12. Perscnnel Benefits.......... 2,287,000 2,707,000 2,716,000

Total, personnel costs.... $34,768,000 $41,098,000 $4%1,260,000
21. Travel and Transportation

of Persons.....ovvevunnens 2,409,000 2,730,000 2,740,000
22, Transportation of Things.... 1,458,000 1,195,000 1,107,000
23. Rents, Communications,

and Utilities........vo... 10,790,000 9,936,000 9,745,000
24, Printing and Reproduction... 622,000 317,000 342,000
25. Other Services.............. 5,802,000 4,850,000 6,923,000

Services of other agencies 438,000 334,000 443,000
26. Supplies and Materials...... 2,228,000 1,796,000 1,974,000
31, Equipment.........eviveveevss 3,356,000 23,201,000 4,532,000
32. Lands and Structures........ 595,000 466,000 525,000
41. Grants, Subsidies and

Contributions.....eonveces --- -——- .-
42. Insurance Claims and

Indemnities....coceieieans --= === ===

Total,. .o iinninnenne $62,466,000 $85,923,000 $69,591.,000

JUSTIFICATION BY OBJECT CLASSIFICATION:

Personnel Distribution

1964 1965 1966
Direct Persounel by Program
Space Science and Applications

Physics arnd astronomy......cseeoveosecons 1,025 1,074 1,086
Meteorological satellites.....ccivcveess 236 241 235
Communication satellites.....cciveanaans 91 50 40
Applicaticns technology satellites...... 53 95 104
Lunar and planetary exploration......... 19 29 24
Bioscience......cieevsnrneresnronnannas 3 6 5
Launch vehicle development....... ceesaae 13 15 15
Launch vehicle procurement.............. 81 86 85
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1964 1965 19¢6

Advanced Research and Technology

Space vehicle systems...........00..... 40 49 49
Electronics SySCemS.....evueeeasoannnns 58 64 64
Nuclear-electric systems.......covv.n... 3 5 5
Chemical propulsion.......vvvevrnurennn 7 7 7
Solar and chemical power....... e - 18 24 24
Basic research.............v... e 17 17 17
Tracking and Data Acquisition 677 632 632
Technology Utilization 3 2 2
Sub-total, direct positions............ 2,344 2,396 2,395

Support personnel

Director and Staff............ Cee e . e 6 6 )
Administration.............. P ete e 602 680 680
Research and development suppOrtsccececece 658 595 595
Sub-total, support positions........... 1,266 1,281 1,28
Total, permanent positions............. 3,610 3,677 3,677

Other posit:ions:

Positions under cooperative

training agreements....... Ceee e 36 36 3¢
Other temporary positions............. . 29 12 12
Total, all pcsitions........ it e cee e 3,675 3,725 3,72¢

Personnel requirements

The new generation of satellites with their complex problems and
experiments are making peak demands for highly skilled scientific,
engineering and administrative support personnel. The changing emphasis
in work requires the reassignment of personnel from projects where the
workload is declining (e.g., RELAY, ECHO, etc.) to areas where the work-
load is increasing. The requirements generated by the establishment
of manned flight network stations and development of the Applications
Technology Satellite will be met as other projects are phased cut.

The FY 1966 estimate of personnel compensation is shown on the
next page.
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Civilian personnel benefits for fiscal years 1965 and 1966 are esti-

mated at 7.47% of the net cost of permanent positions.

actual percentage experienced in FY 1964.

Personnel Costs

Total POSirions....ceeveeeeceeees
Permanern . . .ccviveereecencnaoenas

Personnel Compensation:
Annual cost of permanent
POSItioNS. . ettt cnrenes
Pay above the stated annual rate
Lapses (deduct)......cvvvvueanns
Net cost of permanent positions.
Other personnel compensation....

Total compensation............
NASA funded...... oo enevnns
Reimbursable.......cveveenns

Personnel berefits.....vienennnnss
NASA funded......ccviiiveneennns
Reimbursable.....ovee v it nens

Total perscnnel CoStS.....cveevene
NASA funced.....c.vvvivievnenenns
Reimburseble......cvcvv e eeens

Average Nuaber of All Employees
(Man Years)......oeeocesensas

This represents the

1964 1965 1966
3,675 3,725 3,725

3,610 3,677 3,677

65 48 48
$33,986,000 $36,939,000 536,936,000
270,000 134,000 137,000
-3,059,000 -376,000 -192,000
$31,197,000 $36,697,000 36,881,000
1,758,000 2,204,000 2,376,000
32,955,000 _ 38,901,000 39,257,000
32,481,000 38,391,000 38,544,000
474,000 510,000 713,000
2,308,000 2,750,000 2,766,000
2,287,000 2,707,000 2,716,000
21,000 43,000 50,000
35,263,000 41,651,000 42,023,000
34,768,000 41,098,000 41,260,000
495,000 553,000 763,000
3,477 3,681 3,698

The estimates for Geddard Space Flight Center for FY 1966 are

$16,332,000, less than in FY 1965,

Exclusive of the FY 1965 computer purchase

program of approximately $22 million, the FY 1966 estimates reflect an

overall increase of $5,477,000,

This increase includes $162,000 for personnel costs related to the
additional 17 man-years of civil service employment, and $1,935,000 for
increased contractor services related to the maintenance and operation of
additional facilities coming into initial operation in FY 1966, and the full
year costs of facilities placed in operation during FY 1965,

The balance of the increase, $3,380,000, is for non-recurring costs
associated with the purchase of additional computer equipment where studies
have indicated that it is more economical to purchase this equipment than

it is to acquire the items by lease.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ORGARIZATION AND STAFFING CHART

PACIF1C LAUNCH OPERATIONS OFFICE

STAFFING SUMMARY
65 66 DIREGTOR * RESPONSIBILITIES ASSUMED AS
Gs-15 T 65 66 COLLATERAL [ JTY FROM PERSONNEL
GS-14 4 4 65-15 T 1 AsSIGNED TO THE ADMINISTRATION
All other GS 1% 1s All other GS 1 ] DIVISION.
Total Permanent 19 19 - -
Temporary 3 3 Total 2
Total Pesitions 22 22
EXECUTIVE ASSISTANT SECURITY OFFICER PUBLIC AFFAIRS OFFICER RE;IDENT FIEID CENTER GROUPS
* - 65 66
Other GS 1 1
TRACKING AND DATA DIVISION FACILITIES ENGINEERING DIVISION TECHNICAL PROGRAMS DIVISION ADMINISTRA' ION DIVISION
85 6u 65 66 65 66 66
ifiuzh s i Gs-14 T : 65-14 o1 G514 3
°
er I S all other G§ 3 3 All other GS 2 2 All sther GS R
Total 2 B
¢ Total 4 & Total 3 3 Tota. d 7




ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1966 ESTIMATES

PACIFIC LAUNCH OPERATIONS OFFICE

MISSION AND CAPABILITIES:

The mission of the Pacific Launch Operations Office covers the following
areas:

1. Representing NASA in its west coast relationships with the
Department of Defense range management agencies.

2. Negotiating for and coordinating the use of range services
and facilities.,

3. Providing administrative, logistic and technical support
for NASA programs and projects at the DOD west coast ranges.

4, Providing central coordination of matters pertaining to
support requirements developed by field installation groups
located at the Pacific launch site.

During past months, NASA activities at the Pacific Missile Range/Western Test
Range have included a number of major launches, recording of on-orbit data
from Tiros and other spacecraft, metric tracking of Saturn and Centaur,
manned space flight network support of the first Gemini launch, and miscel-
laneous support of several minor projects. On August 25, 1964, the Iono-
sphere Explorer was launched utilizing a Scout Vehicle; on August 28, 1964,
the first Nimbus was launched by a Thor-Agena; and on October 9, 1964, the
first successful Beacon Explorer was placed into an almost nominal orbit by

a Scout., Educationally, the Pacific Launch Operations Office works closely
with Unified 5chool Districts in the three counties located in this arca as a
member of the Northern California Industry-Education Council providing NASA
publications, films, exhibits, and educational material,

Increased launch activity using the Scout, Thor-Agena, and Thrust-
Augmented Thor-Agena is planned. In addition, current plans include extend-
ing the Delta Program to the Western Test Range. Spacecraft to be launched
include 0GO, ISIS-X, Nimbus, Air-Density/INJUN, Pageos, and the French FR-1A.
The support of Gemini, Saturn, Centaur, Tiros, and other orbiting spacecraft
or vehicles will continue.

Geographically, from no other point within the continental United States
can a vehicle be launched southward, into a polar orbit, without passing over
populated areas during the hazardous launching and climb out stages, as land
mass does not exist between the launch pads and Antarctica. The relatively
flat terrain near the ocean, with protective hills inland, is ideal for
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launching large boosters, as it provides both security control and minimal
danger to adjacent communities. Launch facilities include the following:

1. Existing:

NASA - Thor-Agena, Thrust-Augmented Thor (TAT), Scout,
Probes

Air Force (available to NASA) -~ Atlas-Agena and Thor-Able
Star

2, Planrned:
NASA - Improved Delta
Air Force (available to NASA) - Titan IIIC

SUMMARY OF RESOURCES REQUIREMENTS :

1964 1965 1966
Number of Pcsitions, end of year. 22 22 22
Average Numter of All Employees.. 22 22 22
Administrative Operations........ $1,037,000 $835,000 $804,000

INSTALLATION DESCRIPTION:

The Pacific Launch Operations Office, established in March 1962, is
located at Vandenberg Air Force Base, California, approximately 150 miles
northwest of Los Angeles. Part of the organization is currently located at
Point Mugu, Cslifornia, a Naval Base approximately 40 miles north of Los
Angeles, Because of a transfer of range responsibilities from the Navy to
the Air Force during FY 1965, personnel assigned to the Point Mugu office
will transfer to VAFB on or about March 1, 1965. The physical plant
comprises various facilities, all located on land owned by other government
agencies, including: (1) The Spin Test Facility; (2) the NASA/DOD Scout
Launch Pad, ircluding the NASA Operation Support Building and the PMR Probe
Complex (1800 SF of Block House space assigned to NASA); (3) 1/2 (20,600 SF)
of the PMR Missle Assembly Building plus a 7500 SF NASA addition; (4) Com-
ponent Storage & Supply Building; (5) 10,900 SF of the PMR Range lUsers
Engineering Building assigned to NASA for administrative space. The NASA
physical plant value at Vandenberg Air Force Base as of June 30, 1964, was
$1,865,000. ,
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ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

11.
12,

21.

22.
23.

24,
25.

26.
31.
32.

Personnel Compensation......
Personnel Benefits..........

Total, personnel costs....

Total....

Travel and Transportation
of Persons...
Transportation of Things....
Rents, Communications,
and Ytilities...ve..e.
Printing and Reproduction...
Other ServiceS...cceeeesesse
Services of other agencies
Supplies and Materials......
Equipment....coe0es.
Lands and StructureS........

JUSTIFICATION BY OBJECT CLASSIFICATION:

Personnel Distribution

Direct Personnel by Program

Support Persomnnel

Director and Staff.vivececccens .o

Administration,.

Research and development support.

Sub-total, support positions...

Total, permanent positions.....

Other Positions:

Positions under cooperative

Total, all positions..

training agreementsS.......c..
Other temporary positions..

1964 1965 1966

$193,000 $231,000 $234,000
12,000 16,000 16,000
$205,000 $247,000 $250,000
38,000 50,000 40,000
7,000 12,000 10,000
111,000 90,000 90,000
6,000 8,000 8,000
70,000 166,000 160,000
94,000 74,000 80,000
141,000 85,000 85,000
55,000 46,000 46,000
310,000 57,000 35,000
$1,037,000 $835,000 $804,000

1964 1965 1966

3 3 3

10 7 7

9 9 9

22 19 19

22 19 19

--- 3 3

22 22 22
e ——— ———

A0 2-16



Personnel requirements

The mission of the Pacific Launch Operations Office is to administra-
tively support the NASA missions launched from the Western Test Range. Re-
quirements for personnel remain constant although three personnel showa as
permanent in FY 1964 are reflected as temporary in FY 1965 and FY 1966.

Personnel Costs

1964 1965 1966
Total PoSitionNSe.scsvecessscccsnsns 22 22 22
Pemanentl.....‘...’l..‘ll...l.. 22 19 19
other....-..-............-...... - 3 3
Personnel Compensation:
Annual cost of permanent
POSLitiONS.veussssssocrerssonne $194,000 $208,000 $211,000
Pay above the stated annual rate 2,000 1,000 1,000
LapseS (ded‘llct)................. -13‘000 -6,000 -1,000
Net cost of permanent positioms. 183,000 203,000 211,000
Other personnel compensation.... 10,000 28,000 23,000
Total compensation............ 193,000 231,000 234,000
NASA funded...ccooceocecocss 193,000 231,000 234,000
Rei.mburxsable..............-. - === —
Personnel benefitS..ccecsoeeevnnce 12,000 16,000 16,000
NASA funded..eoeeeeccoccsecnccss 12,000 16,000 16,000
Reimbursabl'lia.-.-........-.-.o.. s - -
Total personnel coStS..cccececesss 205,000 247,000 250,000
NASA funded....eoeeeseccsssscses 205,000 247,000 250,000
Reimbursabl'iia..................- == - -

Average Numbeyr of All Emplovees
(Man Years) vescesecsscosanna coces 22 22 22

The FY 1966 estimate increase results from within grade salary increases,
reduction in lapse since the full complement is expected to be on-boari
during the entire year, offset by a decrease in compensation for temporary
employment and a decrease in overtime requirements.

The other requirements for the Pacific Launch Operations Office in FY
1966 are 534,000 less than in FY 1965. This is due primarily to a reduction
of $22,000 in lands and structures, brought about by changes in requirements
for minor construction., There is also a reduction of $10,000 in travel and
transportation of persons due to reduced travel requirements.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
ORGANIZATION AND STAFFING CHART

WALLOPS STATION

STAFFING SUMMARY

65 66

Excepted 1 1
GS-16 1 1
GS-15 4 4
GS-14 8 8
All other G$ 236 236
Wage Board 268 268
Total Permarnent 518 518
Temporary 12 12
Total Positions 530 530

DIRECTOR

Excepted
All other GS

Total

65 66
1 1
4 4
5 5

GS-15

GS-14

All other GS
Wage Board

Total

FLIGHT TEST DIVISION

65 66
2 2

3 3
41 41
91 91
143 143

ADMINISTRATIVE MANAGEMENT
DIVISION
65 66
GS-15 i 1
All other GS 88 88
Wage Board _46  _46
Total 135 135

RANGE ENGINEERING DIVIS ION

85 66
GS-16 L 1
GS-15 L 1
GS-14 4 4
All other GS 63 69
Wage Board 1 _7
Total 82 82

TECHNICAL SERVICES DIVISION

65 686
GS-14 L 1
All other GS 3% 34
Wage Board 13 118
Total 153 153
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1966 ESTIMATES

WALLOPS STATION

MISSION AND CAPABILITIES:

Wallops Island was first established as a launch site in 1945 and desig-
nated as the Pilotless Aircraft Research Station of the National Advisory
Committee for Aeronautics., Its early mission included wind tunnel and labo-
ratory investigations which explored the aerodynamic problems of flight. The
Research Station was redesignated as Wallops Station when the National
Aeronautics and Space Administration was established in 1958,

Wallops Station is one of the most active launch sites in the world,
There have been, since 1945, more than 5,000 research vehicles launched

which provided scientific and technical data ranging from flight characteristic

of aircraft, launch vehicles and spacecraft to information on the uppe: atmos-
phere and the space environment, The Station has the ability to launch
vehicles ranging in size from the sm1ll Hasp meteorological rocket to i he four
stage Scout which has orbital capability. Wallops launches about 300 vehicles
a year including re-entry spacecraft, sounding rockets and scientific satel-
lites, Past achievements include successful launches of two sciertific satel-
lites in conjunction with the United Kingdom; the orbiting of Explorer XXIIT,
which is measuring micrometeoroid activity in the environment of cuter space;

<,

=

the launching of SERT I, the first U,S. test in space of an electric ion engine;

and the launching of San Marco I for the Italian Government,

The basic mission of Wallops Station is to plan and conduct the integra-
tion, test, checkout and launch of space probes and to track, acquire, record,
reduce and analyze the data which is sought., 1In addition, Wallops is respon-
sible for conducting recovery operations for sub-orbital launches; assisting
and training foreign nationals in launch techniques; assisting in tracking
and acquiring data on spacecraft launched from other facilities; providing
project management for specific flight projects; and providing necessary admin-
istration and management support for carrying out approved programs.

Project management responsibility for several scientific satellites in
the University Explorer class will be undertaken by Wallops Station for the
first time in the near future, This responsibility will provide Wallops the
unique capability of managing a project from initial design to the ultimate
launch, tracking and data acquisition phases.
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SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 1966
Number of Positions, end of year... 530 530 530
Average Numter of All Employees.... 508 524 524

Administrative OperationsS.cecesssss $9,715,000 $11,442,000 $9,800,000

INSTALLATION DESCRIPTION:

Wallops Station consists of three separate areas on the Atlantic Coast
of Virginia's eastern shore: The main base (formerly a Naval Air Station),
the Wallops Island Launching site and the Wallops mainland., The Administrative
Offices, the Range Control Center, support shops and the main telemetry build-
ing are located on the main base, Wallops Island is about seven miles south-
east of the main base and is connected by a causeway and bridge. The Island
is about five miles long and its widest point is only one-half mile, Located
on the Island are rocket storage buildings, blockhouses, assembly shops and
the launch sites. The Wallops mainland is a one-half mile strip west of the
Island and houses the radar and optical tracking sites. Wallops 3tation,
totalling 6,561 acres, consists of 2,313 acres on the main base, 108 acres
on the mainland area, 3,000 acres on the island, and 1,140 acres of unusable
marsh land, This land is government owned and the total capital investment
as of June 30, 1964 was $42,978,000,

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1964 1965 1966

11. Personnel Compensation..... $3,806,000 $4,361,000 $4,361,000
12, Personnel Benefits......... 268,000 313,000 313,000

Total Personnel Costs.... $4,074,000  $4,674,000  $4,674,000

21, Travel and Transportation

Of PersSONS.seceeescscocsss 140,000 160,000 160,000
22, Transportation of Things... 65,000 83,000 83,000
23. Rents, Communications,

and UtilitieS.iseescocesss 485,000 626,000 465, 000
24, Printing and Reproduction., - 15,000 15,200
25, Other ServicesS.sseesssceces 915,000 1,233,000 1,633,200

Services of other agencies 17,000 50,000 50, 3000
26, Supplies and Materials..... 1,344,000 1,234,000 1,234,300
31, Equipment..ececececscsccses 1,017,000 2,546,000 760,200
32, Lands and Structure€S.e.eceess 1,658,000 820,000 725,200
41, Grants, Subsidies and

ContributionS.eeeceescsss - 1,000 1,300

42. Insurance Claims and
Ifnde‘mnitieSooooooonooooo- - -

Total.eeeeeessnvsennsas $9,715,000 $11,442,000 $9,800, 300
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JUSTIFICATION BY OBJECT CLASSIFICATION:

Personnel Distribution

1964 1965 1966
Direct Personnel by Program
Space Science and Applications
Meteorolo}-’;ical SatelliteS....ono-ooolnooo 19 20 20
Physics and astronoOmMy.ecececescsccsscscannss 60 66 66
Advanced Research and Technology
Space Vehi(:le SyStemS. seeessecseverecsnean 19 19 19
Electr()ni(ls SyStEmS.-......---..o--.-.... 8 8 8
Basic researcheseescccsceescsscaccnsccccss 12 12 12
Solar and ‘:h‘?—mical power................. 16 17 17
Aeronallti(:.‘s.@.‘.......................... 17 17 17
Tracking and Data Acquisition............o. 43 42 42
Sub“totiil'l’ direct pOSitionS..........-- 194 201 201
Support Personnel
Director and staff.ec.ececcccccccesceccaoasns 5 5 5
Administrationeecesesssecsscssoscsssescccns 74 65 65
Research and development support........... 243 247 247
Sub~total, support positionS..seccceccces 22 17 17
Total, permanent posSitiONS.eeesscessascs 516 518 518
Other positjons:
Positions under cooperative training
agree[merli:sl’ﬂl.l..0...-..............0‘. 12 12 12
Other temporary positiOnS.ceceecescscccsces 2 - -
TOtal, 311 p()sitions........-.............. 530 530 530

H
|
Il
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Per sonnel Costs

1964 1965 .966
Total Positiorns 530 530 530
Permanent: 516 518 518

Other 14 12 12

Personnel Compensation: '
Annual cost of permanent positions... $3,586,000 $3,904,000 §3,904,000

Pay above the stated annual rate(.... 28,000 15,000 15,000
Lapses (deduct)eusessecssscassscaanas -235,000 -81,000 -81,000
Net cost of permanent poSitiOnS.essee. 3,379,000 3,838,000 3,838,000
Other personnel compensatioNeceeceeses 427,000 523,000 523,000

Total compensatioNeecesececscscesccesns 3,806,000 4,361,000 4,261,000
NASA furl.ded......-.-...........-. 3,806,000 4,361,000 4,:61,000

Reimbursab].E....................- - - =
Personn61 benefitSooo..o.oooo.oc.oooc-o 268,000 313LQOO 313,000
NASA funded...-..-................-.. 268,000 313,000 313,000
Reimbursable.....-....--....-........ - - -

Total personnel cOStSeeececessssesssseeas 4,074,000 4,674,000 4,€74,000
NASA fundedesseseecsesosssssessnnnncss 4,074,000 4,674,000 4,€74,000

Reimbursable...-.-...-.-....-o....... - - =

Average Number of All Employees
!Man Yeariz‘...l...‘...........l..... 508 524 524

The Wallops Station requirements for FY 1966 are $1,642,000 less than in
FY 1965. This is due primarily to a reduction of $1,786,000 in equipment and
$161,000 in rents, communications and utilities. Both decreases were the
result of the purchase of a general purpose computer during FY 1965, The
purchase was funded under equipment in FY 1965 and resulted in a decrease in
rental during FY 1966. There is also a decrease of $95,000 in lands and
structures due to a reduction in minor construction requirements in FY 1966,
These reductions are offset by an increase of $400,000 in other services,
required for increased maintenance and repair of aging facilities and to
cover increased contractual shop support related to the installation and main-
tenance of special launch equipment,

A0 2-27



1)

«
<

AO 2-

762-046 O - 65 (Fols,

STAFFING SUMMARY

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ORGANIZATION AND STAFFING CHART

85 8¢
NASA-Wide
Excepted 170 169 NASA HEADQUARTERS
Gs-16 39 39
Gs-15 384 384
Gs-14 302 302
ALl other GS 1,242 1,243
Wage Board 19 19
Total 2,156 2,156
Temporary 65 65
—_— 65 66
Total Positions 2,221 2,221 Excepted i s
GS-16 - -
65-15 - -
GS-14 - -
All other ¢S 7 7
3 d
LEGISLATIVE AFFAIRS Wage Boar L1
INTERNATIONAL AFFAIRS POLICY PLANNING TECHNOLOGY UTILIZATION
65 66 Total 13 13
Excepted 3 3 65 66 65 66 65 66
Gs-16 - - Excepted 2 2 Excepted 4 4 Excepted 3 73
GS-15 4 4 GS-16 L L EXECUTIVE SECRETARIAT Gs-16 - - GS-16 - -
GS-14 2 2 GS-15 3 3 B GS-15 4 4 GS-15 Lo 10
All other Gs 20 20 GS-14 - - &5 66 GS-14 3 3 G5-14 1i L1
Wage Board 1 1 All other GS 21 21 Excepted 1 1 All other GS 13 13 All other GS 53 53
Wage Board el - GS-l6 - - Wage Board = = Wage Board - e
Total 30 30 GS-15 2 2
Total 27 27 GS-14 3 3 Total 24 24 Total 77 77
All other GS 29 29
Wage Board - =
Total 35 35
GENERAL COUNSEL PUBLIC AFFAIRS
85 66 65 66
Excepted B 5 Excepted 3 3
Gs-16 - N GS-16 z N
GS—li lé 1§ Gs-15 16 16
Gs-1 5 GS-14 23 23
All other G§ 27 All other GS 73 73
Hage Board = = Wage Board - -
Total s 51 ASSOCTATE ADMINISTRATOR -
ota Total
65 66 115 115
Excepted 3 3
GS-16 - -
GS-15 2 2
GS-14 2 2
All other GS 8 8
Wage Board - -
INDUSTRY AFFAIRS PROGRAMMING DEFENSE AFFAIRS ADMINISTRATION
65 86 o5 o Total 15 15 o o6 65 86
Excepted 5 5 Excepted = = 22 86 NASA-Wide
Gs-16 1 1 cate ! 7 g’s‘f;gted 3 3 Excepted 10 10
6s-15 1> 15 Gs-15 515 65-15 1 1 gs-16 ! !
GS-14 2525 6S-14 15 15 GS-14 11 gs1s oow
All other GS 79 79 All other G§ 1 1 GS-14 50 50
other 50 50 All other GS 5 5 vg1 g
Wage Board - - Wage Board i N Wage Board All other G§ 181 185
- N — — ge Bear — — Wage Board - -
Total 125 125 Total
8 Total 87 87 fotal Lu 10 Total 285 289
Headquarters Operations
ﬁ F‘vr—n:ﬂ-n/l N N
i Gs-16 - -
DSACASR* GS-15 4 4
TRACKING AND DATA ACQUISITION GS-14 4 6
65 66 All other GS 200 197
Excepted - - 65 b6 Wage Board 17 17
GS-16 - - Excepted 5 5
G8-15 1 1 Gs-16 2 2 Total 224 225
GS-14 11 11 G5-15 20 20
All other GS 8 8 HEREC I 7 Pt
Wage Doard _- - I All other GS 26 26 I
Wase Dvass - -
Tt al Pl w - -
I Total 60 60
- y SPACE SCIENCE AND ADVANCED RESEARCH AND
MANNED SPACE FLIGHT APPLICATIONS PECHNOLOGY
LRI 85 66 65 66
* NASA Staffing for: Excepted 44 43 Excepted 33 33 Excepted 33 33
Gs-lo 7 7 Gs-16 14 14 GS-16 13 13
Defense Supply Agency Contract GS-15 120 120 GS-15 53 53 GS-15 60 69
Administration Services Regions GS-14 84 84 GS-14 26 26 GS-14 25 25
cther 68 266 207 ALl other GS 144 144 All other GS 91 9L
Wage Board - = Wage Board = - Wage Board - -
Total 461 461 Total 270 270 Total 222 222
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

NASA HEADQUARTERS

MISSION AND CAPABILITIES:

The mission of the Headquarters of the National Aeronautics and $pace
Administration is to plan and provide executive direction for the programs
authorized by the Congress, and to implement the national objectives stated
in the National Aeronautics and Space Act of 1958, as amended. The prin-
cipal statutory functions are:

1. T7To conduct research into, and for the solution of, problems
of flight within and outside the earth's atmosphere and to
develop, construct, test, and operate aeronautical and space
vehicles for research purposes.

2. To conduct activities required for the exploration of space
with manned and unmanned vehicles.

3. To arrange for participation by the scientific community in
planning scientific measurements and observations to be made
through use of aeronautical and space vehicles, and conduct
or arrange for the conduct of such measurements and observa-
tions.

4. To provide for the widest practicable and appropriate dissem-
ination of information concerning its activities and the results
thereof.

The following offices at Headquarters assist general management in
carrying out the technical aspects of this mission:

The QOffice of Manned Space Flight - Responsible for all NASA
activities directly involving manned space flight missions.
Programs include Gemini - to develop an operational capability
to fly a two-man spacecraft in near-earth orbit for periods up
to fourteen days and to learn new techniques, including
rendezvous, docking and extra-vehicular activity; Apollo - to
develop a three-man operational capability in near-earth orbit,
in lunar environment, including manned landing on the lunar
surface, and return to earth; and Advanced Missions - to

Plan a broac¢ program of exploration which will achieve and
maintain z position of space leadership for the United States.
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This office also has overall institutional responsibility for the thrze
installations primarily concerned with the manned Space flight progranms.
These installations are: George C. Marshall Space Flight Center, in-
cluding Mississippi Test Facility, Michoud Plant, and at Slidell where
a computer facility is located; the Manned Spacecraft Center, including
NASA activities at the White Sands Missile Range; and the John F.
Kennedy Space Center.

The Qffice of Space Science and Applications - Responsible for all

NASA programs for the unmanned scientific investigation of space with
sounding rockets, earth satellites, and deep space probes to the moon,
planets and interplanetary space and for the scientific experiments

to be conducted by man in space; for research and development of use-
ful applications of space flight in the areas of meteorology, communi-
cations, navigation, geodesy, and for the support of operational systems
using these developments; for the development and procurement of the
light and medium class of launch vehicles up to and including the
Atlas/Centaur; and for the sustaining university program.

In addition tc the foregoing, this Office has overall institutional
responsibility for the installations primarily involved in carrying
out NASA's space science and applications programs. These instal-
lations are: Goddard Space Flight Center, Wallops Station, Pacif:c
Launch Operations Office; and the NASA Resident Office at JPL, wh:ch
administers tne NASA contract with the California Institute of
Technology for the operation of the Jet Propulsion Laboratory.

The Qffice of Advanced Research and Technology - Responsible for the
planning, direction, execution, evaluation, documentation, and dis-
semination of the results of all NASA research and technology programs
which are conducted primarily to demonstrate the feasibility of a
concept, structure, component, or system which may have specific
general application to the Nation's geronautical and space objectives.
This Office is also responsible for coordinating NASA's total program
of supporting research and technology, which is related to carrying
out the specif:c flight missions in order to avoid unnecessary dupli-
cation and to :nsure that the agency has an integrated and balanced
research program.

In addition, this Office has overall institutional responsibility
for the research centers primarily involved in carrying out NASA's
advanced research programs. These installations are: Ames Research
Center, Electrcnics Research Center, Flight Research Center, Langley
Research Center, Lewis Research Center, and the Space Nuclear Pro-
pulsion Office.

The QOffice of Tracking and Data Acquisition - Responsible for the
development, implementation, and operation of tracking, data
acquisition, communications, and data processing facilities, systens,

A0 4-3



and services required for NASA flight programs. In addition, the
Office is responsible for the agency-wide coordination of the
management of automatic data processing.

SUMMARY OF RESQURCES REQUIREMENTS :

1964 1965 1966
Number of Positions, end of year. 2,133 2,221 2,221
Average Number of All Employees.. 1,944 2,070 2,150
Administratiive Operations:
NASA Headquarters.............. $49,115,000 $52,668,000 $56,103,000
Jet Propulsion Laboratory
(purchase of computers)...... - 20,587,000 -=--

Total, Administrative

Operaticns....cceevveesesns $49,115,000 273!255!000 §56,103£000

INSTALLATION DESCRIPTION:

The NASA Headquarters is located at 400 Maryland Avenue, S.W.,
Washington, D.C., and also occupies other buildings in the District of
Columbia and nearby Virginia. Except for space leased in the Universal
North Building and a storage area in Virginia, personnel occupy Government-
owned buildings.

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1964 1965 1966
11. Personnel Compensation...... $22,302,000 $25,897,000 $26,822,000
12. Personnel Benefits.......... 1,678,000 1,834,000 1,912,000

Total , personnel costs.... $23,980,000 $27,731,000 $28,734,000

21. Travel and Transportation

of Persons....c.veeeeisnns 2,607,000 2,634,000 2,627,000
22. Transportation of Things.... 456,000 460,000 281,000
23. Rents, Communications,

and Utilities............. 1,969,000 2,058,000 2,218,000

24, Printing and Reproduction,.. 1,233,000 1,640,000 1,701,000
25. Other Services.............. 17,747,000 16,767,000 19,875,000
26, Supplies and Materials,,,... 566,000 421,000 414,000
31, Equipmert,...... 555,000  21,534,0008/ 243,000

a/ Includes $20,587,000 for purchase of ADP equipment for the Jet
Propulsion Laboratory, Pasadana, California.
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1964 1965 1.966

32. Land and Structures .,... 1,000 ——- -
42. Insurance Claims and
Indemnities......... .o 1,000 10,000 10,000
Total.e.oeeeraens ceeen $49,115,000 $73,255,000 §56,103,000

The above estimates, other than for personnel compensation and tene-
fits and trzvel, have been distributed between NASA-wide support functions
with all centers benefiting and for operation of Headquarters. The follow-
ing table shows this comparison by object classification.

Analysis of Funding for NASA-wide
Support and Headquarters Operations

FY 1965 FY 1966
Ob ject NASA-wide Hdqrts. NASA-wide Hdqrts.
Class Total Support Operat. Total Support Operat.

(In thousands of dollars)
22. Transpcrtation
of Things..... $460 $400 $60 $281 $221 $60
23. Rents, Communi-
cations and

Utilities..... 2,058 882 1,176 2,218 1,116 1,102
24. Printing and
Reproduction.. 1,640 1,454 186 1,701 1,511 190

25. Other Services.. 16,767 15,592 1,175 19,875 18,646 1,229
26. Supplies and

Materials..... 421 30 391 414 23 391
31. Equipment....... 21,534 20,6992 835 243 74 169
32. Lands and Struc-

tures..... oo --- ——- -——- - - -—-
42, Insurance Claims

and ILndem-

nities..eccen. 10 - 10 10 - 10

Total..... .... $42,890 $39,057 $3,833 $24,742 $21,591 $3,151

a/ Includes $29,587,000 for purchase of ADP equipment for the Jet Propul-
sion Laboratory, Pasadena, California.
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JUSTIFICATION BY OBJECT CLASSIFICATION :

Personnel Distribution

1964 1965 1966
Direct Personnel by Program
Manned Space Flight
Gemini ..o iieeneernesnscesesarssnasssnsse 73 104 104
T 3 O < 2 286 297 297
Advanced misSSionNS...c.iviiiiiiiiitriseinnanas 60 60 60
Space Science and Applications
BioSCienCe...ivoeeeireneniriocnnsnnnoassan 23 23 23
Sustaining university program........so00.. 68 73 73
Physics and astronomy....... e tecrerenesans 56 52 52
Lunar and planetary exploration............ 54 57 57
Communication satellites.......ccoveesnvnnrs 14 10 9
Launch vehicle development........ccv0eeun. 12 13 13
Meteorological satellites........vcvneevens 20 20 20
Launch vehicle procurement........eoveeeeee 1% 14 14
Applications technology satellites......... 8 9
Advanced Research and Technology
Nuclear rocketsS....vieeineiinnneonsonvensas 27 28 28
Nuclear-electric systems.........soeuvvvesves 4 4 4
Chemical propulsion..........c.vviveenaensse 21 21 21
Space vehicle systems.........ceveenvvensn 44 46 46
Electronics SyStemS......cvuuvvsnvenrsncoss 35 35 35
Aeronautics. v v itnerrisrtnrisarsisnnanonans 22 26 26
Human factor SyStemS.......ceeeeavovsncanns 22 23 23
Basic research..... ..o iiieecennveronnnas 26 27 27
Solar and chemical power.........ccevveeens 10 12 12
Tracking and Data Acquisition 51 60 60
Technology UUtilization 14 13 13
Sub-total, direct positions 959 1,026 1,026
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1964 1965 _1966
Support personnel:
NASA-wide SUPPOTL. ..t irrennennnnns 865 901 905
Administration.......oveiviininiinnannnnnanss 267 229 _ 225
Sub-total, support positions................ 1,132 1,130 1,130
Total, permanent positions.................. 2,091 2,156 2,156
QOther positions:
Positions under cooperative training
BBTEEMENLS . vttt ettt ettt teteetnnesnsnnnens - --- ---
Other temporary poSitionsS.........coveveuees 42 65 65
Total, all positions..........cveiiriennennneas 2,133 2,221 2,221
Personnel Costs
1964 1965 1965
Total Positions.........ccvvvvu... 2,133 2,221 2,221
Permanent........covueevuusunnn 2,091 2,156 2,156
Other.......ciiiiiiiiiineinnaas 42 65 65
Personnel Compensation:
Annual cost of permanent
positions .........i0iiunn.n $22,249,000 $25,652,000 $25,645,000
Pay above the stated annual
rate. ... .. ot e 160,000 99,000 99,000
Lapses (deduct)........e.o..... -1,448,000 -1,272,000  -355,000
Net cost of permanent positions 20,961,000 24,479,000 25,389,000
Other personnel compensation.. 1,341,000 1,418,000 1,433,000
Total compensation........... - 22,302,000 25,897,000 2€,822,000
NASA funded........ et 22,302,000 25,897,000 2¢,822,000
Reimbursable............... --- --- ---
Personnel benefits............... 1,678,000 1,834,000 1,912,000
NASA funded.................... 1,678,000 1,834,000 1,912,000
Reimbursable................... --- --- ---
Total personnel costs............ 23,980,000 27,731,000 28,734,000
NASA funded.................... 23,980,000 27,731,000 28,734,000
Reimbursable................... - --- ---
Average Number of All Employees
(Man Years)......ooeevernennnnnn 1,944 2,070 2,150

A0 4-7



Personnel Costs - $28,734,000

The personnel costs for FY 1966 are estimated to be $1,003,000 ahove
the requirement for FY 1965, of which $925,000 is for personnel compensation
and $78,000 for personnel benefits, to cover the cost of 80 man years re-
sulting from full year employment in FY 1966 of personnel hired in FY 1965.

Travel and Transportation of Persons - $2,627,000

There is a slight decrease below the FY 1965 level for travel
and transportation of persons during FY 1966. The estimate includes
$2,322,000 for NASA employee travel, of which, $2,150,000 will be

used for direction and coordination of program and administrative
activities; $107,000 for the contract charter airlift service; $30,000

for costs relating to initial duty stations, temporary assignments and
transfers; and $35,000 for meetings of NASA technical committees and work-
ing panels, The balance of $305,000 is for non-NASA employee travel of
technical and research advisory committees; and for costs of local trans-
portation and rental of passenger motor vehicles.

Transportation of Things - $281,000

The FY 1966 estimate for transportation of things is projected at
$179,000 below the FY 1965 level primarily as a result of a reduction in
the transportation of exhibits and for cargo airlift costs.

The requirement of $281,000 in FY 1966 under this object class includes
$140,000 for the domestic and overseas shipment of exhibits and spacemobiles;
$42,000 for the 'cargo" portion of the charter airlift service; $56,000 for
costs of transportation of household goods and personal effects; and $43,000
for freight, express, drayage and parcel post costs of shipments to NASA
installations, and rental of trucks from GSA.

The distribution of $281,000 in FY 1966 includes $221,000 for NASA-
wide support snd $60,000 for Headquarters operations.

Rents, Communications, and Utilities - $2,218,000

The FY 1966 estimate for rents and communications reflects a net
increase of $160,000 over FY 1965 -- $107,000 for rents and $53,000
for communications.

The net increase of $107,000 for rents includes: 1) an increase »f
$278,000 for rental of space to house the NASA Scientific and Technical
Information Facility on a full year basis in FY 1966. This space will
be acquired through the General Services Administration during the latt:er
part of FY 1965, 1In previous years, the rental of space was included as
a part of the contract with Documentation, Inc.; and 2) a decrease of
$171,000 for rental of ADP equipment.
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The increase of $53,000 for communications costs reflects minor in-
creases for local telephone and exchange services, Federal Telecommuni-
cations systems lines, telegraph and TWX service and for postage costs.

The request of $2,218,000 in FY 1966 includes $1,116,000 for NASA-wide
support and §1,102,000 for Headquarters operations.

The following table reflects changes for this object classification:

Increase
or

Decrease

Rents $+107,000

PACE . vt it ittt i i i e e +278,000

ADP equipment........ceevevevrncennnnan -171,000

Other equipment..........vievtrieerennen ---

Office equipment.........c.iiiienonn, ---

Conmunications +53,000

l.eased lines......... N -16,000
Local telephone and exchange

SETVICE . ittt i s tn st nesstntorsenaons +39,000

Long distance tolls..........¢c0evvuunn. -10,000

TS charges.....ivviveeerninininniennnas +10,000

Telegraph.......... ettt e e ' +10,000

57 -G +10,000

Postage....c.covivieinneenns h e +10,000

B e T o B $+160,000

Printing and Reproduction - $1,701,000

The FY 1966 estimates reflect an increase of $61,000 over FY 1965
for these services. About 89 per cent, or $1,511,000 of the $1,701,000
requested covers printing costs for NASA-wide support activities associated
with the scientific and technical documentation programs; such as pricting
of scientific and technical aerospace reports covering world-wide inter-
disciplinary report literature in the aerospace field, special publiceztions
on research program developments and integrated reports of orbital, lunar,
and planetary flights; and proceedings of symposia and conferences on
selected scientific topics; and for printing of educational media concerning
the Agency's program results in formats suitable for dissemination to the
educational community and to the general public. The remaining 11 per cent,
or $190,000, is required for Headquarters operations for printing and re-
production of forms, regulations and general printing and reproductior
services.
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About 93 per cent, or $1,577,000 of the FY 1966 estimate is for printing
and allied services which will be performed through Government sources. The
remaining 7 per cent, or $124,000, is for printing and photostating to be
done by commercial sources.

Other Services - $19,875,000

The FY 1966 estimate for other services is $3,108,000 higher than for
FY 1965. The following table shows an analysis of the major increases
in this area:

Increases

NASA scientific and technical information

facility..vveviuneennnrnns Crheer e ‘e $800,000
Technical documentation program............ 1,000,000
Scientific information systems development. 200,000
Preparation of manuscript material for

specialized scientific and technical

publications and monographsS.............. 490,000
Audio visual processing/depository service. 180,000
International graduate fellowship program.. 170,000
Various minor adjustments in other

Headquarters programs and projects....... 268,000

Total.. i iiiiieinen it ineenenoanans $3,108,000

Of the net increase of $3,108,000, about 80 per cent, or $2,490,000,
is requested for the scientific and technical information program. This
includes:

1. $8b0,000 to provide for the documentation in NASA's contractor-
operated Scientific and Technical Information Facility of the
greatly increasing volume of scientific and technical data re-
quired for direct use in NASA's research and development programs.
The FY 1966 workload is expected to be at least 25% greater than
the FY 1965 level.

2. $1,000,000 for documentation of world-wide acrospace journal
literature, primarily to align the funding of a contract to a
full fiscal year basis in FY 1966. In addition, it would pro-
vide a small expansion in the program to process this literature
for immediate use in the NASA technical programs. The global
outpu: of aerospace literature is increasing at an accelerated
rate.
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3. $200,000 for information systems development to increase the
effectiveness of the NASA technical information program and to
permit the most economical interchange of NASA computeri:zed
documentation output with those of Department of Defense, Atonic
Energy Commission, and other government agencies.

4. $490,000 for preparation of manuscript material for specializad
scientific and technical publications, handbooks, data compilations,
and monographs on aerospace subjects such as radio propagatioa
through re-entry systems, design of meteorological sounding rockets,
stabilization standards for interplanetary probes, space prob:
instrumentation, satellite scientific instrumentation, and launch
facilities.

The remaining 20 per cent, or $618,000, includes an increase of
$170,000 for the International Graduate Fellowship program sponsored by
foreign countries and administered by the National Academy of Sciences;
$180,000 for services in connection with the processing, indexing, storage,
and distribution of audio visual material including maintenance of con:rol
over receipt cataloging and storage of film; and $268,000 for various :items
such as, reliability and quality assurance studies of selected assessments
of hardware design, security reinvestigation program, toxicity studies re-
lating to the NASA-wide occupational medical program, and procurement pro-
grams, policies and procedures studies.

Of the total $19,875,000 requested for this object classification in
FY 1966, about 94 per cent will be used for NASA-wide activities and 6 per

cent for Headquarters Operations.

Supplies and Materials - $414,000

The estimate for FY 1966 for this category is $7,000 less than in
FY 1965. Funds requested are for the purchase of expendable and non-
expendable items such as: office supplies and materials, pamphlets and
documents for the technical documentation and educational services programs,
periodical subscriptions for the law and technical libraries, and photo-
graphic and draf:ting supplies.

Of the $414,000 about 6 per cent, or $23,000, is used for NASA-wicle
activities and 94 per cent, or $391,000 for Headquarters Operatioms.

Equipment - $243 000

The FY 1966 estimate reflects a reduction from FY 1965 requirements.
The principal reason is the non-recurring item of $21,200,000 in FY 19€5
for the purchase of ADP equipment ($20,587,000 for the Jet Propulsion
Laboratory and $613,000 for NASA Headquarters)., In addition, a reduction
of $91,000 is esrimated for the requirement for the purchase of miscellaneous
office and other equipment,
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The estimate of $243,000 for office and other equipment in FY 1966
includes $74,000 for the procurement of 10 replacements for existing
spacemobiles and for the purchase of models and equipment needed in support
of spacemobile lecturers. The balance of $169,000 is required for purchase
of office furniture and equipment for Headquarters Operations.

Insurance Claims and Indemnities - $10,000

The FY 1966 requirement is estimated at the same level as for FY 1965.
These funds are to cover payment of claims of $2,500 or less under the
provisions of 28 U.S.C. 2672 for injury or loss of property, personal
injury, or death caused by the negligent or wrongful act or omission of
any employee of NASA while acting within the scope of the responsibility
of his office or employment.
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

NORTH EASTERN OFFICE

MISSION AND CAPABILITIES:

The North Eastern Office was merged with the Electronics Research Center
effective September 1, 1964. The fiscal year 1965 and 1966 requirements of
this office are included with the estimates for the Electronics Research Center.

SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 __1966
Number of Positions, end of year. 33 .- -—-
Average Number of All Employees.. 30 ——— ---
Administrative Operations........ $379,000 -—- -

INSTALLATION DESCRIPTION:

The North Eastern Office was located in Cambridge, Massachusetts.

ANALYSIS OF RESOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1964 1965 __1966

11. Personnel Compensation...... $280,000 -- -—-
12, Personnel Benefits.......... 20,000 - _ ——-

Total, personnel costs.... $300,000 ——- ———
21, Travel and Transportation

of PersonS.ieeeecesccsccas 27,000 - -
22. Transportation of Things.... 1,000 -—- -
23, Rents, Communications, ’

and Utilities.....cc.... oo 28,000 --- -
24. Printing and Reproduction... 4,000 -—— ---
25. Other ServicesS.....ceeces cee 3,000 --- -

Services of other agencies 3,000 —-- ---
26. Supplies and Materials...... 10,000 - -——
31, Equipment.......ce.ceees. ‘o 3,000 - _ -——

P o] 7:3 DR R 379,000 -—-- - ==
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JUSTIFICATION BY OBJECT CLASSIFICATION:

Personnel Distribution

Support personnel

1964

Director and staff.....ecevvecevss 2
NASA"Wide Sllpport....-....-a...... 30
Sub-total, support positions.... 32
Total, permanent positions...... 32

Other positions:

Positions under cooperative
training agreements........o0. -
Other temporary positions.......
Total, all positions....ccceeeacecns 33

Personnel Costs

1964
Total PoSitionS...seceeevscares .o 33
Permanent cessons ceee ceensas 32
Other...... ceesenes cecsenns cesonas 1
Personnel Compensation:
Annual cost of permanent positions $305,000
Pay above the stated annual rate.. 2,000
Lapses (decluct).. ceserans cesecs -39,000
Net cost of permanent positions... 268,000
Other personnel compensation...... 12,000
Total compensation.....ccceceees 280,000
NASA funded.ceveceeeeeosocsens 280,000
Reimbursable...cceeeeccccnnans -
Personnel benefits.....ceoeveucee ces 20,000
NASA funded,..... Cestccassevessras 20,000
Reimbursable.....cccveeeeianes ceee -—-
Total personnel coStS....... ceenones 300,000
NASA funded...... cesaasens ceesases 300,000
Reimbursable....ccvceeecacanaans .o -
Average Number of All Employees
(Man Years)..0..0................. 30



A
NASAFLIGHT
RESEARCH CENTER
99! EDWARDS AFB
6
\\
T
NAAFIELD s
a TESTLAB. 5 8
3
THOMPSON RAMO RADIOPLAME &
woommoci RCA,
MARQUARDT &
37) ATOMICS SAN FERNANDO
& INTERNATIONAL s VALLEY
& ROCKETOYNE s
AUTTON RLLH <
\:
fwy
iy ]

« GETEMPO
VANDEMBURG AF B
HUGHES LABORATORY
PACIFIC MISSILE RANGE [

S

Sonta Monica

WESTERN
OPERATIONS

OFFICE
e

LEGEND

a Industry & Universities
® Hotel and Hotels

s, a

DOUGLAS .

SORAND sanTa MONIC

HUGHES
&

AIRESEARCH &
N

105 ANGELES
INTEAN'L AIRPORT

INNEAPOLIS
HONEYWELL

»
(3

FOOTHILL

<%

LOCKHEED
AVRCRAFT CORP.

LA

+a
LOCKHEED
AIR TERMINAL

RCA,

S " avo

- [TTIN
667 & LITTON

wiLsHiNg
GLYMPIC

#1<0

Y
H
-

DOVGLAS
4 CuLvER CITY

LA BRES

°
H
H

b MANCHESTEN

ASS0 A
. ')
m

& o AEROSPA
4 pouGLAS
astL !

(P HIAL

CE

“ANDRTROMICS
¥

HARBOR

SEPULVIDA

\ ARTESIA

a JPL

EJS
ST o

LOLORADO

__~"SPACE GENERAL LORPN 4

@_.,

a CALTECH

SAN BERNARDING

LICKHEED PROPULSION
>

S0

AW THORNE

C0AST

LONG BEACH

DOUGLAS

Hw Y

LAKEWOOD
/

CARSUN

ry

L

a NORTHROP
RESEARCH PARK

Long Beach

AR DEN ORI e BL
GAREN GROVE o1 ~ —

- ASTRO POWER,INC
ap] AERONUTRON'(S
Son Diego »

SOLAR RYAN
GENERAL DYNAMICS CONVAIR
GENERAL OYNAMICS ASTROIAUTICS

AO 4-15



762-046 O - 65 (Fols. AO 4-15)

WESTERN OPERATIONS OFFICE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ORGANIZATION AND STAFFING CHART

DIRECTOR

oo 1S
v o

o o IS
[0\ [e )

~J

STAFFING SUMMARY
65 66
Excepted 3 3
GS-16 1 1
GS-15 15 15
GS-14 49 49
All other GS 333 333
Wage DBoard - -
Total Pormanent 401 401
Temporary 5 5
Total 406 406
Excepted
! Other GS
PROFESSIONAL STAFFING
Total
65 66
Other GS 2 2
Total 2 2

CONTRACT MANAGEMENT TECHNICAL DIVISION
65 66 65 66
Excepted 1 1 GS-16 1 1
GS-15 - - GS-15 4 4
GS-14 6 6 GS-14 25 25
Other GS 48 48 Other GS§ 52 52
Total 55 55 Total 82 82
EDUCATIONAL PROGRAMS ADMINISTRATIVE SERVICES
GS-14 1 1 Other GS 38 38
Other GS 3 3
Total 38 38
Total 4 4

NASA RESIDENCY OFFICE - JPL

65 66

GS-i5 7 7
GS-14 6 6
All other GS 14 14
lIllllllIIIIIIIIIIIIIIIILTOta]. 27 27

NASA=O

65 66

GS-15 2 2
GS-14 6 6
Other GS 129 129
Total 137 137

FINANCIAL MANAGEMENT
LEGAL DIVISION DIVISION
65 66 LER
GS-15 2 2 Gs-14 1 1
GS-14 4 4 Other GS 23 23
Other GS 4 4 -
Total 24 24
Total 10 10

PUBLIC INFORMATION PERSONNEL DIVISION
65 66 CER
Other GS 6 6 Other GS 9 9
Total 6 6 Total 9 9
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1966 ESTIMATES

WESTERN OPERATIONS OFFICE

MISSION AND CAPABILITIES:

The primary mission of the Western Operations Office is to provide
technical, contractual, and administrative support to NASA field centers
and NASA Headquarters for programs and projects located in Southern
California and other areas west of Denver. The Western Operations Office
functions as a field service in such areas as procurement, technical aad
contract administration, legal and patent reviews, and personnel, admin-
istrative support, and financial management activities in the area wes:
of Denver.

Technical management support as assigned by field centers and NASA
project managers includes the technical management and administration of
research and development and facilities contracts; monitoring of related
quality assurance requirements; quality assurance surveys of industrial
plants and organizations; monitoring of advanced technology contracts;
negotiation of contracts; procurement of pressurants and propellants for
NASA and contractor requirements; and the operation of a contract admin-
istration and quality assurance organization for the Apollo and Saturn
projects at the North American Aviation, Inc., plant at Downey, California.

The mission of the Western Operations Office also includes admin-
istrative support and services for the NASA Resident Office at the Jet
Propulsion Laboratory. The Resident Office, physically located at the
Jet Propulsion Laboratory in Pasadena, California, has principal contract
administration responsibilities for the NASA contract with the California
Institute of Technology which operates the Jet Propulsion Laboratory.

SUMMARY OF RESOURCES REQUIREMENTS:

1964 1965 1965
Number of Positions, end of year... 376 406 406
Average Number of All Employees.... 336 390 405
Administrative Operations.......... $4,924,000 $5,989,000 $6,337,000

INSTALLATION DESCRIPTION:

The main Western Operations Office is located at 150 Pico Boulevard,
Santa Monica, California. The Office occupies a group of leased buildings
and no Government investment in buildings or acreage is involved at this
location. 1In about’ two years, the main office will move to a new GSA
Federal Office Building to be constructed in nearby West Los Angeles.
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Over one-third of the Western Operations Office staff is located in
Government-owned facilities at Downey, California, which are currently being
utilized by the Space Information Systems Division of North American Aviation,
Inc. The Government-owned portion of the North American Aviation Downey
complex is located on 166 acres and the land and plant acquisition value
is approximately $44 million as of June 30, 1964. The responsibility for
management of property and facilities was transferred from the Air Force to
NASA on July 1, 1964. A few additional Western Operations personnel arz
assigned to other contractor locations within the Los Angeles area where
full time project support is required. The map on page AO 4-15 shows the
location of the Western Operations Office in the Los Angeles area and the

Downey Operaticns Office is identified therein as NAA Autonetics -~ SID.

ANALYSIS OF RESQURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1964 1965 1966
11. Personnel Compensation...... $3,378,000 $4,155,000 $4,378,000
12. Personnel Benefits.......... 231,000 291,000 __ 304,000
Total, personnel costs.... $3,609,000 $4,446,000 $4,682,000
21. Travel and Transportation
of Persons......ovvmuvians 243,000 296,000 303,000
22, Transportation of Things.... 13,000 24,000 20,000
23. Rents, Communications and
Utilities......covuivunn.n 315,000 448,000 469,000
24, Printing and Reproduction... 13,000 17,000 17,000
25. Other Services........v.van. 456,000 567,000 672,000
Services of other agencies 173,000 50,000 38,000
26, Supplies and Materials...... 51,000 65,000 65,000
31. Equipment.........veiueeiann 51,000 76,000 71,000
32. Lands and Structures........ - - -
42, Insurance Claims and
Indemnities.....oo.vvvnn - = -
Total.......iviiiernnennns 24!9245000 $5,989,000 $6,337,000
JUSTIFICATION BY OBJECT CLASSIFICATION:
Personnel Distribution
1964 1965 1966
Direct Personnel by Program
Manned Space Flight
Gemini............. ettt . 1 1 1
Apollo...iiiiiiiniiinsnerennnnas 146 149 149
Advanced Msnned MissionS........ 4 4 4
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1964

Space Science and Applications
Lunar and planetary exploration....... 8
Communicat:ion satellites...... e 6
Launch vehicle development,eceeeecocoes 3
LaunCh VGhi(:le procurEMent...o...o.-.. 4
Met?orolog;ical Satellites............. 13

Advanced Research and Technology

Solar and chemical power..... Ceees . 27
Chemical propulsion.......... ieeeaeas 5
Space vehicle systems............ e 3
Technology Utilization...... st ke 2
Sub-total, direct positions......... 222

Support Personnel

Director and Staff........ e oo 9
NASA-wide s‘ﬂpport.....‘....-. 20 000000000 144
Sub-total, support positions.......... 153
Total, permanent positions........ e 375
Other positions:
Positions under cooperative
training agreements.......... coce0un.n -
Other temporary positions............... 1
Total, all positions...... ettt e e 376
Personnel Costs
1964
Total POSIitionS. e ivnsnenneansnsenons 376
Permanent.,......c.coeeeennnonnsnnssonnnns 375
Other............. e e cie e 1

1965
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Personnel Compensation:
Annual cost of permanent positions..
Pay above the stated annual rate....
Lapses (deduct).....oveuenrniinnnnnn
Net cost of permanent positions.....
Other personnel compensation..... cos

Total compensation.......c.oeeeuses
NASA funded...... v iennenn.

Reimbursable. ... ... iv i v

Personnel benefits........cevvveevnnnn
NASA funded..........¢ ..., Ceeee e
Reimbursable.. ... i neennen

Total personnel costs...........coon...
NASA funded....... ..o
Reimbursable......... oo,

Average Number of All Employees
(Man Years)..... et

1964 1965 1966
$3,551,000 $4,077,000 $4,078,000
31,000 16,000 15,000
-498,000 -231,000 -1,000
3,084,000 3,862,000 4,092,000
294,000 293,000 286,000
3,378,000 4,155,000 4,378,000
3,378,000 4,155,000 4,378,000
231,000 291,000 304,000
231,000 291,000 304,000
3,609,000 4,446,000 4,682,000
3,609,000 4,446,000 4,682,000
336 390 405

Personnel Compensation and Benefits - $4,682,000

Personnel costs in FY 1966 are estimated to be $236,000 highker than in
FY 1965, of waich $223,000 is for personnel compensation and $13,000 :1s for

personnel bensfits.

The higher estimate primarily reflects full year employ-

ment in FY 1966 for personnel hired during the last half of FY 1965.

Travel and Transportation of Persons - $303,000

Employee travel requirements are estimated to increase $7,00C in FY
1966 due to a larger professional staff on-board at the end of FY 1965.
The total estimate includes $256,000 for the travel of staff perconne..
This amount is needed for program and administrative direction and co-
ordination, For attendance at NASA technical meetings and working panels;
and for costs of temporary assignments and transfers and travel to initial

duty stations.

The balance of $47,000 covers expenses of local transportatiun

and toll charzes and the rental of passenger motor vehicles from the (General

Services Administration.

Transportation of Things - $201000

The FY .965 estimate is projected $4,000 below the FY 1965 requirements
primarily for movement of household goods for new employees and for local

drayage costs.
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The estimate of $20,000 consists of $14,000 for movement of household
and personal effects; $4,000 for commercial shipments by land, water, and
air; and $2,000 for local drayage and parcel post.

Rents, Communications and Utilities - $469,000

The estimate of $469,000 for this category is $21,000 highei than for
FY 1965. The FY 1966 request includes $190,000 for the commercial lease
of real estate and the term rental of equipment. This is the same fuading
level as the projected FY 1965 requirement. These rental costs cover the
lease of 45,120 square feet of building space for $170,000 or an average
annual cost of $3.75 a square foot. The balance of the estimate, amounting
to $20,000, is needed for the rental of office and other types of equipment.

The cost of communications services is expected to increase $21,000
in FY 1966. The increase includes additional funding of $16,000 for the
installation of more leased teletype circuits at the West Coast Communi-
cations Center required for effective communication with major project:
offices located in contractor plants. The remaining $5,000 of the increase
is required for local telephone and exchange services. The major categories
of communications services requirements are the following:

FY 1966

Leased 1lines...uoiveeiiiieiennnnnn et aer e $103,000
Long distance tolls.....cvitniinieiitnnennesennns 45,000
Local telephone and exchange.............. N 90,000
All other comnunications.........cceeeoeees ceeens 30,000
1 i T $268,000

The balance of the estimate for FY 1966 is related to the $11,000
required for utilities.

Printing and Reproduction -~ $17,000

Funding of FY 1966 requirements for the printing and reproduction of
technical and administrative reports, publications and forms is expected
to remain at the FY 1965 level. Approximately 90 per cent of the estimate,
or $15,000, is for commercial printing of technical documents and related
materials. The remaining $2,000 will cover printing of administrative and
educational materials by other Government agencies.

Other Services ~ $672,000

The estinate for other services in FY 1966 reflects an increase cf
$105,000 cver FY 1965 requirements, of which $50,000 is for supplementary
technical support in evaluating advanced technological data required for
accomplishment of mission operations, $42,000 is for enlarging the caracity
of the reliable electrical connections school to meet the increasing cemand
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of aerospace contractors for certified instructors to train their production
employees for compliance with more stringent quality assurance requirements.
The balance c¢f the increase, amounting to $13,000, will be used to finance
the operation of the technical reference library on a full year basis and
for various minor contractual services of a non-recurring nature.

The following table shows FY 1966 funding requirements by category of
service:

ADP equipment operation.........eieuienrrncesronnns $50,000

Custodial services........ivueiveisnonrennnnocnnneons 19,000
Advanced technology support........ Ceeeneaaanes oo 50,000
JPL administrative aircraft lease and
operation.......coeecuiintirannaanns e et 247,000
Technical reference library...........ccicvenien.. 65,000
Reliable electrical connections school............ 210,000
Miscellaneous minor services.........eeuveeeeveaoss 31,000
Total........ b ettt et s e $672,000

Services of QOther Agencies - $38,000

Reimbursable services provided by other Government agencies are
estimated to decrease $12,000 in FY 1966 to $33,000 as a result of a
projected reduction in the requirement for contract administration
services by the NASA resident office at the Jet Propulsion Laboratory,
An additional $5,000 is required to support continuation of consulting
engineering services to the resident office by the Army Corps of
Engineers,

Supplies and Materials - $65,000

The FY 19656 requirement for supplies and materials is expected to
remain at the FY 1965 level. $53,000 of the amount requested is for office
use; the remaining $12,000 will be used for procurement of expendable
electrical, photographic, maintenance and operating supplies. Purchase
of non-expendable items will be necessary only for inventory replacement.

Equipment - $71,000

The amount of $71,000 requested is to provide for the purchase or
passenger-carrying vehicles, photographic and non-capitalized equipment, and
replacement of unserviceable office equipment and furniture, The FY 1966
requirements for these items is $5,000 less than in FY 1965,
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JET PROPULSION LABORATORY
FISCAL YEAR 1966 ESTIMATES

LOCATION _ PLAN

— CITY OF PagaDIMA WATERME )~
(NUSSED  TERRA N}

§YMBOL _LEGEND

mm] RALITES TO 8 *ENOVED

FACILITS AUTHOMIZED AND
UNDER  CONSTRUCTION {1962)

Y FACLITIES ATHORZEO anD
&\\\ UNDER  COMBTRUCTION (1983)
== FACLITIES AUTHORIZED AND
== UNDER COMBTAUGTION {t984)
% FACLITHS  AUTHONIZED AND

d wotr - comsTRucTION (19e8)

FACILITIES  PROPOSED in
1968 PROGRAM

N ﬁ!
|
|
|

N E—— L_i\xvg‘j
| e !
S Y

—
E]'

AUseED  TERRAW|

-

PALIENT  WOUSING  DEVELOPMENT

i
LI

Ng
SPACE {l ABORATOMNE S
Test > sty s :
g’.s- Tl Mg
23
THEMMOCOUME L ASORA -
g o & 8 & me om
ouid] - L R - '3 20 wrtomct M
T ot L g ‘?ﬁ €3 oo Cliamiion o
I Rk SR & GTY OF sasastua Lamo LEAND €. R 5 [ BT BN T wos
2 TEST CELL (LQWOl - - . .. . ! » ) TONTE AMGLLES COMTY POR A ¥ 1 0w mnTew LAbonATg
14 CREOIT SWON - . . . ... X nallh A FORESTRY Fmg $TaTiom 1 s f> ] :: OGN TOWERY .
3 ABACOYNAMNCS & STLAM LB - . .f3 8 COOLWG : 2 ToweR -
o0 YT %‘v"n&." \Uoid) 3 G k-
PUANT  PROTE .. &> 170 caBMaCa’ 1ON  Sace By
8 fAm toug it ean
34 BLTNOWG n.n‘%ﬁ'-’l&’l : E Ton :
95 Wixwe Lad oY 4 123 COMMMED ELECTAONCS LD - . i . &
37 TEST Gl tam PUlL) e 126 TRATIVE SERVCES - | | | 7 IS MATER wafavan
38 coun s mger o ccwstant 03 S IS pwE woust L. R
I FFOA . ) ERg m vw 1 g we e o
o Canvew sl T :
87 ENGINEERWG  OFFICES & LAD - 3 s 0oOs; - pe oo ol 4 wT 8 N SRR+ |
71 moue srones : 3 ewer 'ﬁ . “#a 1 > . ” e oy 08 14 6
78 UTRITIES 4 N # i . . %mum o-3
7 G MR €3 D Coouew ToWOR 4 23 B0 ad fued G maTy 3
¢ HYORMLICS L oaAToNy 3 Denmmatms rcrs ] 11 - S0P B+
s 64 I3 acomow v vomir amomy mosc?
TR WO TUMNEL (; INCH) - - MARAZINE X TE &P .
o, TaeeL (2 & 3 mow 4 Zo€ X 0 §3 D4 unmre stoved mos cs
$PACE ScEwCE ATORES 4 MEulLTES Dook . . 199 123
ENVIAONENTAL TEST LD 3 10 ROCKET 200K - - IPl WAZAROOLS TegY BAY . . . . . .. 3 e
cra Las g eanceang oo 3 CunomenTa i 3 §#1 T s e £
ox":?é‘ s _OFFICES -4 :suuf' i ine s 0% 230 SO PACPELLANT LOW TORGEE 4
G 8lee (oo SR Ty L = §] tv wemc s mxcovee mouty - o7
WS LA Gor 1 Meweanie {L(:'m'u. ~N 14 i .
$HOP TEST CELL 31 (SOLIO} 4 130 ACE SINMULATON EouW mLDE. . -] [+ D TICLT e TOW STOMGE i
AIRORYER _{WinD " TimvEL) S (3 HAZARDOUS CHEICAL TTORAGE | | g- Ty or easantwa Lawp 2 s I -+
B R T T 3 12 uisiine (0p 12 o4x SAovE pam = €3 27 onwarnon rauTy .
7 DEVELOPMENT LAS & OFFICE 1 54 ™8 TEX FOOT SACE smuLATOR . | &4
2 MEtAToN B (solio)] S S UKED MEsiE Ensatens - - 41
i TRameonatign ek . |1 3 mewn mewan 1 L B SERTLAL TESTEYROILAS - - e
vvvv " . " . o
o RSN SN2 ISP woum wTERl Y -




Jet Propulsion Laboratory, Pasadena, California




AO 5-2)

762-046 O - 65 (Fols.

STAFFING SUMMARY

66
Lirect Positions -
Arms Contral £ <
s & Tata
Acquisition 352 363
2. roch & Adw
Development 764 683
Lunar & Pianetary
Projects 1,088 1,078
Total Direct
Positions 2,210 2,130

Administration and
Support Positions

Total Positions 4,100 4,000

CALIFORNIA INSTILUIE

or

TECHNOLOGY

JET PROPULSION TABORATORY
LABORATORY DIRECTOR
65 66

Total 22 21

|

|

ASSISTANT LABORATORY DIRECTOR ASSISTANT LABORATORY DIRECTOR ASSISTANT LABORATORY DIRECTOR ASSTSTANT LABORATORY DIRECTOR ASSISTANT LABORATORY DIRECTOR
TRACKING AND DATA ACQUISITION RESEARCH AND ADVANCED DEVELOPMENT LUNAR AND PLANETARY PROJECTS TECHNICAL DIVISIONS OFFICE OF ADMINISTRATION
65 66 65 66 65 66 £ % 65 86
Total 16 16 Total 11 11 Total 5 5 Total 5 5 Total 12 12
NS C DEEP SPACE INSTRUMENTATION SPACE SCIENCE AND APPLICATIONS TECHNICAL DIVISIONS SUPPORT PERSONNEL AND TECHNICAL SERVICES FACILITIES PROCUREMENT
ARNS CONTROL EACILITY RANGER 65 66
65 66 66 65 66 65 66 65 66 65 66 83 &6 © 8
Toral 6 ® Total 204 283 Total 268 268 Total 83 - Total 366 360 Total 395 395 Total 20 16 Totdl 191 191
SPACE FLIGHT OPERATIONS ADVANCED RESEARCH AND TECHNOLOGY SURVEYOR PLANT ENGINEERING PUBLIC INFORMATION FINANCIAL MANAGEMENT
FACILITY 66 AND EDUCATION 65 66
65 66 65 86 65 66 65 66 66 2
Total 72 - Total 354 279 Total 500 500 Total 282 282 Total 10 8 Total 128 128
MANNED SPACE FLIG?: 66 TRACKING AND DATA ACQUISITION MARINER o . MATERIAL SERVICES MANAGEMENT INFORMATION
== 65 & = & - 65 66
Total 76 80 " R Total 145 14
ora Total 102 102 Total 227 227 Total 29
OTHER [ VOYAGER FABRICATION SERVICES ADVANCED TECHNICAL STUDIES
fe ek 65 66 65 66 T
Total 360 564
Total 40 34 I Total 120 120 Total 6 6
QUALITY ASSURANCE
ani AR v
65 66
58

I Total 62
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

JET PROPULSION LABORATORY

i ; is ‘ractor ility rsonnel
The Jet Propulsion Laboratory is a contractor operated facility., Pe

and costs of operating this installation are funded un?eF the geseaFch and
Deve lopment appropriation, except for the lease of administrative alrFraft,
the purchase of passenger carrying vehicles, ?nd the”FY }9?5 ADPqurcnase
pcogram, These costs are included elsewhere 1n‘the” Admlnlstgatﬁve
Cperations” budget. The ''Administrative Operations” type costs Zor JPL are
shown in this volume for information purposes only and are not to be con-
sidered a part of the NASA Administrative Operations budget.

MISSION AND CAPABILITIES:

The Jer Propulsion Laboratory (JPL) is engaged in research and develop-
ment activities associated with the exploration of space. It functions as
a part of the California Institute of Technology (CIT) and is operated by
the Institute under contractual arrangement for the National Aeronautics and
Space Administration (NASA), 'using facilities primarily owned by the United
States Government. The NASA Resident Office - JPL, which is situated at
JPL has principal contract administration responsibilities for the contract.
Like JPL, the Resident Office is institutionally responsible to the Associ-
ate Administrator for Space Science and Applications.

In consonance with the objectives of the National Aeronautics and Space
Act, the purpose of the Laboratory is to advance the national interests in
the exploration of space, and to increase mankind's knowledge of the consti-
tution and the environment of space.

The primary emphasis of the Laboratory's effort is to carry out lunar,
planetary, and deep space unmanned scientific missions. The Ranger and
Surveyor programs are directed toward conducting unmanned investigations of
the moon. The Mariner and Voyager projects are concerned with the planetary
and deep space unmanned scientific missions. The Mariner IV spacecraft is
expected to fly by Mars in July 1965. The objectives of the Voyager program,
which is in the planning stage, will be to provide information on the exist-
ence of extra-terrestrial life on the planet Mars, as well as acquiring
scientific darca in the vicinity of the planets and on the interplanetary
medium.

Other ma jor functions in the JPL program include:

1. 1Tracking, data acquisition, data reduction and analysis as
required by lunar and deep space flights.

2. Advanced spacecraft guidance and control systems.
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3. Advanced solid propellant and liquid propellant spacecraft
engines.

4. Integration of advanced propulsion systems into spacecraft.

SUMMARY OF RESOURCES REQUIREMENTS :

1964 1965 1966
Number of Fositions, end of year..- 4,222 4,100 4,000
Average Number of All Employees... 4,131 4,233 4,050
Administrative Type Cost.......... $61,626,000 $62,646,000 558,735,000

INSTALLATION LESCRIPTION:

The Jet Fropulsion Laboratory is located in Pasadena, California,
approximately twenty miles from downtown Los Angeles. Subsidiary facilities
are located at Goldstone, California; Edwards Air Force Base in Muroc,
California; and at Table Mountain, California.

At Pasadena, the Laboratory occupies 145.9 acres. At Goldstone, facili-
ties are located on 50 square miles of land occupied under permit from the
Army. At Edwards Air Force Base, facilities are located on 600 acres of
land occupied under permit from the Air Force. The Table Mountain facilities
of the Laboratory are located on five acres of land occupied under permit
from the Forest Service of the Department of Agriculture. The total capital
investment as of June 30, 1964 was $101,100,000.

ANALYSIS OF RZSOURCES REQUIREMENTS BY OBJECT CLASSIFICATION:

1964 1965 1766

11. Personnel Compensation...... $42,030,000 $44,153,000 $43,079,000
12. Personnel BenefitS.......... 2,491,000 2,609,000 2,517,000

Total., personnel costs.... $44,521,000 $46,762,000 $45,596,000

21. Travel and Transportation

Of PersSONS.. e vvervonees. .o 2,301,000 2,367,000 2,290,000
22. Transportation of Things.... 311,000 371,000 3€ 3,000
23. Rents, Communications,

and UtilitieS.vveeusesns . 7,856,000 6,733,000 4,323,000
24, Printing snd Reproduction... 104,000 116, 000 113,000
25. Other Services..... i 2,541,000 2,062,000 1,913,000
26, Supplies and Materials...... 2,514,000 2,638,000 2,591,000
31. Equipmert............ e 1,064, 000 1,120,000 1,071,000
32. Lands ard StructureS........ 414,000 477,000 475,000
41. Grants, Subsidies and

Contributions.......... oo -—- —-- -
42. Insurance Claims and

Indemnities............ e --= -== —--

Total........ e et e §61i6265000 $62,646,000 $58,735, 000
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JUSTIFICATION BY OBJECT CLASSIFICATION:

The requirements estimated for FY 1966 reflect a reduction of
$3,911,000. 7This reduction partially results from the planned decrease
in the JPL marpower complement, which in FY 1966 will represent a decline
of 183 man-years compared to FY 1965, Significant savings also result
from decreased lease costs of automatic data processing equipment, reflect-
ing the impact of the computer purchase program in FY 1965.

Personnel Distribution

1964 1965 1966
Direct Personnel
Flight Projects
Ranger..... Ceeers e e eanne seseo tececes s one 303 83 -
SUTVeyOTr. «ooesss e s e e s cese s et cs st e enesene 184 500 500
Marinere e oo eorovsononos cee coseaereseane 764 145 14
Voyagerese . vetereaeonnss se e ceseesons - 360 564
Deep Space Network
Deep space instrumentation facility........ 156 204 283
Space flight operations facility........... - 72 -
Manned space flight.....cociveieeeecocooass 26 76 80
Supporting Research and Technology
Space science and applications........ ceees 151 268 268
Advanced research and technology........... 436 354 279
Tracking and data acquisition ............. 100 102 102
Other ..... Chseiee it e ceesieesacane 27 40 34
Arms Controle.v.ieeeceovecsesoacsnsoasceaneans 6 6 6

Sub-total, direct positions.............. 2,153 2,210 2,130

Support Personnel

Director and Staff...eeveueacartsoencassarncae 123 119 109
Technical divisionS.ee.veveiiverrvraresonconss 382 366 360
Quality assurance and reliability............ 137 62 58
Personnel and technical division............. 425 395 395
Procurement. ... eoteeesussnssosseecasanccensa 198 191 191
Financial management....... heasnas et ieasees 129 128 128
Plant engineering.eseceoussoecersoseossscsoasa 301 282 282
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Material services.....ceeceeenocccoosacacense 244 227 227

Fabrication services...o..veieecenanns 130 120 120

Sub-total, support positions........... 2,069 1,890 1,870

Total, all positions.......... 4,222 4,100 4,000
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