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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

GENERAL STATEMENT

The National Aeronautics and Space Administration was established on
October 1, 1958, pursuant to The National Aeronautics and Space Act of 1958,
approved on July 29, 1958. The Act stated that the policy and purpose of the
United States activities in space will be: to conduct space and aeronautical
activities fcr peaceful purposes for the benefit of all mankind. These
activities should contribute materially to: the expansion of human knowledge
in the atmosphere and space; the improvement and usefulness of aeronautical
and space vehicles; the development and operation of space vehicles; the
establishment of long range studies; the preservation of United States leader-
ship in aeronautics and space technology and utilization; the dissemination
of pertinent information gained in the program to civil and military agencies;
the cooperation with other nations in aeronautics and space activity pursuant
to peaceful interests; and the effective utilization of scientific and
engineering talents and facilities of the nation,

A total of $5,260,000,000 is requested to continue current programs and
to support new programs considered necessary and desirable to implemeat the
policy and purpose established by the Space Act.

The NASA continues to depend on industrial contractors, under the
guidance of the NASA, to perform the major portion of the NASA program. A
small but highly significant portion of the work is conducted by NASA instal-
lations, other government agencies and installations, by universities and by
research contractors. The major program elements may be summarized as follows:

MANNED SPACE FLIGHT: Development of a manned space operations
and exploration capability through the development of Geminj and
Apollo and the study of possible future advanced missions.

SPACE SCIENCE: A broad program of spacecraft and instrumentatioa
development for unmanned investigations of the Earth, Moon, Sun,
planets, stars, and interplanetary space through the use of soundi-
ing rockets, earth orbiting spacecraft and interplanetary probes.

APPLICATIONS: Development of technology, spacecraft systems and
concepts that can be applied to operational uses such as communi -
cations and meteorology through the use of specially designed
spacecraft and on-board instrumentation.

ADVANCED RESEARCH AND TECHNOLOGY: Development of the basic informa-
tion to support effective advancement of aeronautics and space
activity.

SD vi



Detailed justification of the FY 1966 budget estimate for the tctal
in the following three volumes:

program of $5,260,000,000 is provided
Volume
I1I Research and Development

III Construction of Facilities
IV Administrative Operatiomns

TOTAL

Amount

$4,575,900,000
74,700,000
609,400,000

$5,260,000,C00

SD vii
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED AUTHORIZATION BILL

To authorize apprepriations t¢ the National Aeronavtics and
Space Administration for research and development,
congtriuction of facilitiles, and adrinistrative cperations.

and for other purposes.

1 Be it enacted by the Senate and House of

2 Qepresentatives of the United States of America in Corgress

3 assembled, That there is hereby authorized tc ke apprepriated
4 to the National Aeronautics arnd Space Admiristration the
5 sum of $5,260,000,000, as foliows:

6 (a) For "Research and development.' $4, 575, 900 000

7 for the follocwing prograns:

8 {l) Gemin., $z42,100,000;

9 {2) Apollc. $2. 997,385,000

10 (3} Advanced messions. S10, 000, 80

11 {4) Physics and astronomy. 5174 i00 D60
12 (%) Lunar and planetary exg.oration  $2i0 AlL 200
13 () Biosc:ence, $3i, 300 C00;
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1 (7) Meteorological satellites, $42, 700,000;

2 (8) Communication satellites, $2,800,000;

3 (9) Applications technology satellites,

4 $28, 700, 000;

5 (10) Launch vehicle development, $63,600,000;

6 (11) Launch vehicle procurement, $194, 500,000;

7 (12) Space vehicle systems, $35,000,000;

8 (13) Electronics systems, $34,400,000;

9 (14) Human factor systems, $14, 900,000;

10 (15) Basic research, $22,000,000;

11 (16) Nuclear-electric systems, $27,000,000;

12 (17) Nuclear rockets, $58,000,000;

13 (18) solar and chemical power, $14, 200, 000;
14 (19) Chemical propulsion, $30,000,000;
15 (20) Aeronautics, $42, 200, 000;

16 (21) Tracking and data acquisition, $246, 200, 000;
17 (22) Sustaining university program, $46,000,000;
18 (23) Technology utilization, $5,000,000.
19 (t) For "Construction of facilities, " including land

20 acquisitions, $74, 700,000, as follows:
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(1) Ames Research Center, Moffett Field,
California, $2,749,000;
(2) Electronics Research Center, Cambridge,
Massachusetts, 5$10,000,000;
(3) Goddard Space Flight Center, Greenbelt,
Maryland, $2,400,000;
(4) John F. Kennedy Space Center, NASA,
Cocoa Beach, Florida, $8,595,000;
(5) Langley Research Center, Hampton,
Virginia, $8,250,000;
(6) Lewis Research Center, Cleveland and
Sandusky, Ohio, $867,000;
(7) Manned Spacecraft Center, Houston,
Texas, $4,400,000;
(8) George C. Marshall Space Flight Center,
Huntsville, Alabama, $4,776,000;
(9) Michoud Plant, New Orleans and Slidell,
Louisiana, $300,000;
(10) Mississippi Test Facility, Mississippi.

$2,121,000;
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(11) wallops Station, Wallops Island, Virginia,
$1,048,000;

(12) Vvarious locations, $21,694,000;

(13) Facility planning and design not otherwise
provided for, $7,500,000.

(c) FPor "Administrative operations," $609, 400, 000.

(d) Appropriations for "Research and development" may
be used (l) for any items of a capital nature (other than
acquisition of land) which may be required for the per-
formance of research and development contracts and (2) for
grants t.o nonprofit institutions of higher education, or
to nonprofit organizations whose primary purpose is the
conduct of scientific research, for purchase or construction
of addit.ional research facilities; and title to such
facilities shall be vested in the United States unless the
Administrator determines that the national program of
aeronaut.ical and space activities will best be served Ly
vesting title in any such grantee institution or
organization. Each such grant shall be made under such

conditions as the Administrator shall determine to be
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required to insure that the United States will receive
therefrom benefit adequate to justify the making of that
grant. None of the funds appropriated for "Research and
developnent” pursuant to this Act may be used for
construction of any major facility, the estimated cost
of which, including collateral equipment, exceeds
$250, 000, unless the Administrator or his designee has
notified the Committee on Science and Astronautics of
the House of Representatives and the Committee on
Aeronau:ical and Space Sciences of the Senate of the
nature, location, and estimated cost of such facility.
(e) When so specified in an appropriation Act, (1}
any amount appropriated for "Research and development" or
for "Construction of facilities" may remain available
without fiscal year limitation, and (2) any amount
appropriated for "Administrative operations" may be
available for contracts for maintenance and operation >f
facilities and other services to be provided during th2
fiscal year next after that for which appropriations are

authorized herein.
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(f) Appropriations made pursuant to subsection
1(c) may be used, but not to exceed $35,000, for
scientific consultations or extraordinary expenses
upon the approval or authority of the Administrator and
his determination shall be final and conclusive upon
the accounting officers of the Government.

(g) No part of the funds appropriated pursuant to
subsect.ion l(c) for maintenance, repairs, alterations,
and minor construction shall be used for the construct:.on
of any new facility the estimated cost of which, including
collateral equipment, exceeds $100,000.

(h) When so specified in an appropriation Act, any
appropriation authorized under this Act to the National
Aeronautics and Space Administration may initially be used,
during the fiscal year 1966, to finance work or activities
for which funds have been provided in any other appro-
priation available to the Administration and appropriate
adjustments between such appropriations shall subsequertly
be made in accordance with generally accepted acccunting

principles.
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Sec. 2. Authorization is hereby granted whereby
any of the amounts prescribed in paragraphs (1), (2),
(3), (42, (5), (), (7), (8), (9), (10), (11), and (12;,
of subsection 1(b) may, in the discretion of the
Adminisitrator of the National Aeronautics and Space
Administration, be varied upward 5 per centum to meet
unusual cost variations, but the total cost of all work
authorized under such paragraphs shall not exceed a
total cf $67,200,000.

Sec. 3. Not to exceed 2 per centum of the funds
appropriated pursuant to subsection 1l(a) hereof may be
transferred to the "Construction of facilities" appro-
priatiorn, and when so transferred, together with
$30,000,000 of the funds appropriated pursuant to sub-
section 1l(b) hereof (other than funds appropriated
pursuant to paragraph (13) of such subsection) shall be
available for expenditure to construct, expand, or
modify laboratories and other installations at any
location (including locations specified in subsection

1()), if (1) the Administrator determines such action
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to be necessary because of changes in the national pro-
gram of aeronautical and space activities or new
scientific or engineering developments, and (2) he
determines that deferral of such action until the en-
actment: of the next authorization Act would be
inconsistent with the interest of the Nation in aero-
nautical and space activities. The funds so made
available may be expended to acquire, construct, con-
vert, 1=habilitate, or install permanent or temporary
public works, including land acquisition, site pre-
paration, appurtenances, utilities, and equipment.

No portion of such sums may be obligated for expendi-
ture or expended to construct, expand, or modify
laboratories and other installations unless (A) a
period of thirty days has passed after the Administrator
or his designee has transmitted to the Committee on
Science and Astronautics of the House of Representativsas
and to the Committee on Aeronautical and Space Sciences
of the Senate a written report containing a full and

complete statement concerning (1) the nature of such

5D xvii
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construction, expansion, or modification, (2) the cost
thereof including the cost of any real estate action
pertaining thereto, and (3) the reason why such
construction, expansion, or modification is necessary
in the national interest, or (B) each such committese
before the expiration of such period has transmitted
to the Administrator written notice to the effect that
such committee has no objection to the proposed action.
Sec. 4. Notwithstanding any other provision of
this Act --
(1) no amount appropriated pursuant to this
Act may be used for any program deleted by the
Congress from requests as originally made to
either the House Committee on Science and
Astronautics or the Senate Committee on
Aeronautical and Space Sciences,
(2) no amount appropriated pursuant to
this Act may be used for any program in excess:

of the amount actually authorized for that
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particular program by sections 1l(a) and 1(c¢),

and,
(3) no amount appropriated pursuant to

this Act may be used for any program which has

not been presented to or requested of either

such committee,
unless (A) a period of thirty days has passed after the
receipt by each such committee of notice given by the
Administrator or his designee containing a full and
complete statement of the action proposed to be taken and
the facts and circumstances relied upon in support of such
proposed action, or (B) each such committee before the
expiration of such period has transmitted to the
Administrator written notice to the effect that such
committz2e has no objection to the proposed action.

Sec. 5. The Administrator is hereby authorized to
transfer, with the approval of the Bureau of the Budget,
funds appropriated pursuant to this Act (other than fuads
appropriated pursuant to paragraph (13) of subsection

1(b)), =o any other agency of the Government whenever :he
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Administrator determines such transfer necessary for ihe
efficient accomplishment of the objectives for which ihe
funds have been appropriated. Not more than $20, 000, 000
of the funds authorized by this Act may be transferrecl
by the Administrator under this section, and no transfer
in excess of $250,000 shall be made under this sectior
unless the Administrator has transmitted to the Committee
on Aercnautical and Space Sciences of the Senate and to
the Committee on Science and Astronautics of the House of
Representatives a written statement concerning the amount
and purpose of, and the reason for, such transfer, and
(1) each such committee has transmitted to the
Administrator written notice to the effect that such
commitize has no objection to that transfer, or (2)
thirty days have passed after the transmittal by the
Administrator of such statement to those committees.

Sec. 6. This Act may be cited as the "National
Aeronautics and Space Administration Authorization Act,

1966."
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

SUMMARY OF APPROPRIATIONS

(In thousands of dollars)

Appropriation

Research and Development......

Construction of Facilities....

Administrative Operations......

P.L., 88-215 P,L, 88-507
Fiscal Year Fiscal Year Fiscal Year
1964 1965 1966
$3,926,000 $4,363,594 $4,575,900
680,000 262,880 74,700
494,000 623,526 509,400
§§I;OOIOOO gg,zgo,ooo §§|;6gl000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES

SUMMARY OF APPROPRIATIONS (ADJUSTED)

(Thousands of dollars)

Research and Construction Administrative

Total Deve lopment of Facilities Operations
FISCAL YEAR 1964
Independent Offices Appropriation Act,
1964 (77 Stat, 439)......000... tesese $5,100,000 $3,926,000 $680,000 $494,000
NASA Appropriation Transfers (77 Stat.
1 . --- -35,731 33,346 2,385
Transfer to 'Operating expenses, Public
Buildings Service,' General Services
Administration (77 Stat, 436)........ -286 - -—— -286
Appropriation (adjusted)........... 099,714 $3,890,269 $713,346 $496,099

FISCAL YEAR 1965
Independent Offices Appropriation Act,
1965 (78 Stat, 657-8)....ccu... ceenes $5,250,000 $4,363,594 $262,880 $623,526
Transfer to "Operating expenses, Public
Buildings Service,'" General Services

Administration (78 Stat, 655)........ -273 - --= -273
Appropriation (adjusted)..... seseas 249,72 4,36 4 262,880 623,25

FISCAL YEAR 1966

Appropriation request........... Ceveaes 26 0 $4,575,900 $74,700 $609,400
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APPROPRIATLION TITLE

Fiscal Year 1964.......0....

Research and development..
Construction of facilities
Administrative operationms.
Fiscal Year 1965..

Research and development,.
Construction of facilities
Administrative operations,

Fiscal Year 1966..

Research and development..
Construction of facilities
Administrative operations,

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

SUMMARY BY APPROPRIATION BY BUDGET ACTIVITY
(Thousands of dollars)

SClENTIFIC

MANNED INVEST t~ SPACE
SPACE GATIONS APPL = SPACE ALRCRAFT SUPPORTING
Torak FL|GHT 18 _SPACE cATIONS  TECHNOLOGY TECHNOLOGY — ACTIVITIES
$5,202,039 $3,456,694 $686,254 $118,070 $486,641 $53,376 $401,004
3,974,979 2,713,052 603,142 100,451 298,692 21,795 237,847
715,450 496,842 16,698 3,933 60,950 2,585 134,442
511,610 246,800 66,414 13,686 126,999 28,996 28,715
85,177,233 $3,476,475 $701,844  $93,215 $451,212 $70,192 $384,295
4,268,632 2,941,178 609,949 73,165 283,600 35,240 325,500
262,880 213,481 5,765 ——- 23,812 4,452 15,370
645,721 321,816 86,130 20,050 143,800 30,500 43,425
$5,260,000 $3,587,510 $730,292 $114,100 $399,735 $78,362 $350,001
4,575,900 3,249,485 656,915 94,600 235,500 42,200 297,200
74,700 27,825 8,377 -——- 20,435 762 17,301
609,400 310,200 65,000 19,500 143,800 35,400 35,500



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Personnel Data

End year employment:

Permanent positions

Other positions....

Total.....
NASA funded...
Reimbursable

Average
Average
Average
Average

GS grade..

GS salary...

(Excepted).......

Personnel compensation

salary, grades established by
the Administrator (Wage Board).....

Average salary of ungraded positions

.. $19,038

FISCAL YEAR 1966 ESTIMATES

PERSONNEL SUMMARY AND COSTS

number of all employees,....

FY 1964

31,984

515

32,499

32,487
12

30,448
9.9
$9,454

$6,980

FY 1965

33,200
600

33,800
33,749
51
32,879
10.2
$10,085
$7,131

$22,029

FY_1966

33,500
600

34,100

34,040
60

33,599
10,2
$10,085
57,150

$22,039

(In thousands of dollars)

Net salary, permanent positions....... $266,458

Other positicns
Other compensation

Total compensation...
NASA funded.....

Reimbursable,.....

Personnel tenefits:

Life insurance.....

All other
uniforms,
contributions,

Total

(Incentive awards,
social security,
etc,)

oooooooooooooooooooo

benefits.....ooeeeeeeceeass

$311,932

2,279 3,346
19,823 21,931
$288, 560 $337,209
288,081 336,696
479 513
$17,088 $19,788
1,873 2,116
833 955

468 674
$20,262 $23,533

$320,928
3,017
21,978

$345,923

345, 207
716

$20,394
2,172
986

691

$24,243

SUN 4



FY 1964 FY 1965 FY_ 1966

Total benefits....eersveceecnccsas $20,262 $23,533 $24,243
NASA funded.......c.v0veeevncnes 20,241 23,490 24,193
Reimbursable.......ccvvevvensnss 21 43 50

Total personnel COStS.....eoveesnacsas 08 _822 $360,742 $370,166
NASA funded......oeveveeeeenensensss 308,322 360,186 359,400
Reimbursable....ccveccoeecncenannsns 500 556 766

Manpower Requirements

It is estimated that NASA will require 33,500 permanent positions by the
end of the fiscal year 1966 to carry out the program goals and responsibilities
during the fiscal year 1966, This employment level represents an increase of
300 permanent positions over the comparable figure for the end of fiscal year
1965, The personnel filling these additional positions will be utilized for
the conduct of comprehensive research programs at the Electronics Research
Center. For all other NASA installations the estimate contemplates that
the same level of authorized positions will be maintained for the fiscal
years 1965 and 1966,

Components of Increases in Personnel Costs for Fiscal Year 1966

(In millions of dol.lars)

Total
Personnel Personnel Personnel
Salaries Benefits Costs
Cost of 544 increased man-years in fiscal
year 1966 over fiscal year 1965,........ $6.49 §.51 $7.00
Cost of 160 additional man-years for 300
new positions in FY 1966 for the
Electronics Research Center.........oe.. 1.66 14 1.80
Additional costs of pay raises in fiscal
vear 1966, ......c.icvtenctcscscacssransan .33 .02 .35
Other perscnnel compensation.......ecoesee .05 -——— L,05

Total increase in NASA funded personnel

COSES e yrveeeensonceennasonosnosesesecs $8.53 S.67 39,20

Analvsis of Increases in Personnel Costs for Fiscal Year 196¢

Personnel costs for the fiscal year 1966 reflect an increase of $9.2
million over the funds needed to finance NASA funded manpower requirements in
fiscal year 1965, Included in this amount is $7,0 million to cover the cost

StM 5

761-2536 13 - 65 - 4



of 544 additional man-years resulting from full year employment in fiscal
year 1966 of those personnel employed for part of the year in fiscal year
1965, 1In addition, $1,8 million is required to fund 160 man-years associated
with the 300 new positions for the Electronics Research Center, Other minor
increases amounting to $.4 million are included for the payment of full year
funding in fiscal year 1966 of pay raises effective for part of the fiscal
year 1965 and other miscellaneous personnel compensation costs,

As a result of an extensive review of the annual average salaries with
the Bureau of the Budget, the fiscal year 1966 annual average salary for the
general schedule positions, which represents approximately 807 of the total

permanent workforce, has been maintained at the fiscal year 1965 level,
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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. Kenneoy [7 ManneED MARSHALL GODDARD PACIFIC LAUNCH AMES ELECTRONICS FLiGHT LANGLEY LEWIS $PACE NUGCLEAR NORTHEASTERN WESTERN

FISCAL YEAR 1964 ACTHAL TOTAL Space CENTER SPAGECRAFT SPACE FLIGHT SPACE FLIGHT OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PrROPULSION HEADQUARTERS OPERATIONE OPERAT IONS
NASA NASA CenTER CENTER CENTER OFF1CE STATiON CENTER LENTER CENTER CENTER CeNTER OFFicE QrelcE OFFIGE

Personnel Compensation:
Fermancnt positions $289,440 $14,468 $37,237 $68,967 $33,986 $194 $3,586 $19,528 $277 $5,320 | $35,966 $42,557 $1,249 $22,249 $305 $3,551
Pay above the stated annual raic 2,324 113 269 576 27¢ 2 28 164 2 42 305 361 9 160 2 31
Lapses {deduct) -25,316 -2,904 ~7,116 -4,919 -3,059 -13 -233 ~31,045 -1%3 -20% -1,604 -1.950 -136 -1,448 -32 -408
Net cost of permanent positions $266,458 $11,677 $30,390 $64,624 $31,197 $183 $3,379 $18,647 $136 $5,157 | $34,665 $40, 968 $i,122 $20,961 $268 43,084
Other personnel compensation 22,102 1,688 4,107 8,302 1,758 10 427 395 1 502 1,261 2,001 3 1,341 _12 294
Total personnel compensation $288,560 $13,365 $34,497 $72,926 $32,955 193 $3,806 $19,042 137 $5,659 | $35,926 $42,969 $1,125 $22,302 $280 $3,378
Reimbursable 479 .- - 5 474 - --- --- -——- - .- - - g [ -
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 benefits $20,262 $868 $2,294 $4,926 $2,308 $12 $268 $1,389 $10 $410 $2,654 $3,112 $82 $1,678 $20 $231
Reimbursable 21 - -— - 21 --- - --- .- - -—-- - ———— - —— ~—-
NASA funded 20,241 868 2,29 4,926 2,287 12 268 1,389 10 410 2,654 3,112 82 1,678 20 231
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 77,847 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 | §37,424 $43,611 $1,389 $25,652 - $4,077
Pay above the stated 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 ) ~-81 -39 -1,411 -122 -216 =219 -10 -1,272 o= -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 $337,209 520,417 $47,685 $81,347 $38,901 $231 $4,361 $20, 700 $1,470 $6,218 |$38,826 $45,610 $1,391 $25,897 == $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 $2,750 316 $313 | $1,500 $110 $432 | $2,861 1 $3,314 5109 51,834 el $291
Reimbursable 43 - - -=- 43 - - --- - m-- - - === e - ==
NASA 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 - $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 | 41,687 48,924 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 $5,716 85,744 {837,424 $43,610 $1,415 $25,645 --- $4,078
Pay above the stated annual rate 1,284 75 208 258 137 1 15 78 22 22 175 173 6 99 --- 15
Lapses {deduct) =4,058 =300 =511 -863 -192 =1 -81 -10 -1,527 =44 -80 -90 -3 ~-355 === -1
Net cost of permanent positions $320,520 217,552 gers 2N 873 7513 $36.881 $211 $3,838 $20,288 $4,211 $5,722 |$37,519 543,693 51,418 $25,38% --- $4.092
Other personnel compensation 24,995 2,337 5,626 7,825 2,376 23 523 G4al 37 552 1,377 1,842 6 1.433 --- 286
Total personnel compensation $345,923 $21,879 549,997 (| $81,678 $39,257 $234 $4,361 $20,729 $4,368 $6,265 1$38,896 $45,635 $1,424 $26,822 === $4,378
Relmbursable 716 --- -~- 3 713 - --- -~- - === === --- =~ ~=- ~=- ---
NASA funded 345,207 21,879 49,997 81,675 38,544 234 4,361 20,725 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 51,912 === $304
Reimbursable 50 --- -—- -——- 50 - --- --- --- i - === - == == ===
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 $42,023 $250 $4,674 $22,232 $4,700 $6,700 }$41,785 $48,973 $1,535 $28,734 == $4,682
Reimbursable 766 -—-- --- 3 763 b - - - .- -== i - == b -~
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 28,734 .- 4,682
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION BILL

RESEARCH AND DEVELOPMENT

For necessary expenses, not otherwise provided for, including
research, development, opcrations, scrvices, minor construction,
supplies, matcrials, equipment; maintenance, repair, and alteration
of real and personal property; and purchase, hire, maintenance, and
operation of other than administrative aircraft nccessary for the
conduct and support of acronautical and space research and devel-
opment aetivities of the National Aeronautics and Space Adminis-
tration, [$4,363,594,000] $4,575,900,000, to remain available until
expended. (42 U.8.C. 2451, el seq., 50 U.8.C. 151-160, 511-515;
Independent Offices Appropriation Act, 1965; additional authorizing
legislation o be proposed.)

Note.—Excludes $24.800 thousand for activities transferred in the estimates to

“Administrative operations.” he amounts obligated in 1964 and 1965 are
shown in the schedule as comparative transfers.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars)

Budget Plan Obligations
1964 1965 1966 1964 1965 1966
Program by activities: 5
Direct program: '
1. Manned space flight: ]
(a) Gemini..veeeosvosceoses 418,900 308,400 242,100 419,151 302,300 243,500
(b) ApollO,seeesnsacennncos 2,272,952 2,606,778 | 2,997,385 2,215,859 | 2,642,800 | 2,989,900
(c) Advanced mission
studiesS,sseseeccscescs 21,200 26,000 10,000 13,927 34,100 10,300
2, Scientific investigations in
space: |
(a) Physics and astronomy.. 189,1181 182,546 224,300 168,618 206,900 223,400
(b) Lunar and planetary
exploration...eeeeseae 267,445 281,803 294,515 258,335 287,000 294,300
(c) Bioscience...veeeeesces 21,479 37,700 40,600 21,588 40, 500 40,500
(d) Launch vehicle develop-
MENt..seeesascosonsoos 125,100 107,900 97,500 123,257 109,700 97,700
3. Space applications.,........ . 100,451 73,165 94,600 96,920 87,100 94,300
4. Space technology..eeeeeceess 298,692 283,600 235,500 284,061 309,700 236,400
5. Aircraft technologV.....e... 21,795 35,240 42,200 17,038 39,700 42,100
6. Supporting activities: ?
(a) Tracking and data '
acquisition...cveseese 194,347 | 274,750 246,200 148,780 334,700 246,600
(b) Sustaining university
PrOgramM,ceesceccossecs 40,000 46,000 46,000 35,924 54,500 46,000
(c) Technology utilization, 3,500 % 4,750 5,000 3,192 5,500 5,000
Total direct.......0.. | 3,974,979 | 4,268,632 4,575,900 3,806,650 | 4,454,500 ; 4,570,000
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RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars) - Continued

i
Budget Plan i _Obligations
!
' 1564 1965 1966 1064 1965 1966
[ |
Reimbursable program: % t
1, Manned space flight: 1 3
(a) Gemini....vovuvvvvvvecoasss 3,940 3,337 1,242 2,652 4,800 1,242
(b) Apollo...eeerececvocrcaons 95 300 | 300! cesenel 395 300
2, Scientific investigations in i | §
space: : ;
(a) Physics and astronomy..... 158 ceeeea ! crenns 63 119 . .o
(b) Launch vehicle development ceesee ......1 ceecos 350 ceveas ceeens
3, Space applications....ceeeecees 17,581 48,653 42,200 : 208} 72,743 42,458
4, Space technology..eeesseacecsss 41,056 40,700 ! 37,300 48,383 ! 56,378 | 37,300
6. Supporting activities: | %
(a) Tracking and data acquisi- I
40N 4 s rsrnereeeocnansone 73 ceiees cevnes 8| 65 e
Total reimbursable,..... 62,903 92,990 81,042 51,664{ 134,500 81,300
e }
Total..evsenens ceeeevees | 4,037,882 (4,361,622 4,656,942 ! 3,858,314% 4,589,000 14,651,300
i i j
Financing: : j %
Receipts and reimbursements from: ! | !
Administrative budget accounts... @ -62,818 -78,190 , -69,842 -62,818. -78,190  -69,842
Non-Federal SOUYCES...eeeovocooss | -85 -14,8002 -11,200 ; -85 -14,800  -11,200
Comparative transfer to other i . : |
BCCOUNE S, s veunerenrsonascosonasns | 6,451 | 22,468 ceveen | 17,757 . 22,468 .
Unobligated balance availabte, ! ' | ; i t
start of year: | : |
For completion of prior year i f ‘ e i
budget PlansS....eeeevenceecscess | sesens ceenee | cere -146,750 1 -244,296 | -87,633
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RESEARCH AND DEVELOPMENT

Program and Finauncing (in thousands of dollars) - Continued
Budget plan Obligations
- 1964 1965 1966 1964 1965 1966
Avaiiable iLou finance new budgct i
PlanS..--ana....--o.---.--...- -4,974 se 000 eee s en _4,974 e s r e v
Unobligated balance transferred
from "Construction of facili- ‘
ties" (76 Stat. 731) and (75
Stat. 355).-..'..'!'ll-.".o'.l -15,472 s e s e e cevs v e -15,472 R es oo 00
Unobligated balance transferred
to "Construction of facilities" | | 1 ,
(77 Stat. 439)vececnconcecrcnes | 1,779; cesens cesace PN 1,779 ceoone
Reprogramming to prior year ?
budget plan...e.p".g..".....g '72,494: 72,494 ces e es s a0 cees e s o e s
Unobligated balance available, ‘
end of yearlll...lliﬂi.l""... ."...! o ® 0 000 ® 0 & 0 00 244,296 87’633 93,275
;
New obligational authority... 3,890,2691 4,363,594, 4,575,900 3,890,269 4,363,594 4,575,900
New obligational authority: ; %
Appropriation..eeeeseeeseseneces | 3,926,000 4,363,594 4,575,900 3,926,000} 4,363,594 1 4,575,900
Transferred to - E | ;
""Construction of facilities" 3
(77 Stat. 439)-.0-0.-00--..--- ’ "20,046 sessee eos s e -20,046 n-ouon’ ero e
"Administrative operations" !
(77 Stat, 439).90...00--!...-. ‘ -15,6851 ee e e ee a0 -15,685 R . .
Appropriation (adjusted)..... 3,890,269i 4,363,594 | 4,575,900 E 3,890,269% 4,363,594 1 4,575,900

|
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RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars) (Continued)

1964 actual 1965 estimate 1966 estimate

Note.—Reconciliation of budget plan to obligations:

Total budget pPlafi,..ceeecevooorsocssascssassssncses 4,037,882 4,361,622 4,656,942

Deduct portion of budget plan to be obligated in
subsequent YearS...cescesoocssosccssnassssenssss 272,829 87,633 93,275
Add obligations of prior year budget plans........ 93,261 315,011 87,633
Total obligations...eeeeecscesvcscecsscooanes 3,858,314 4,589,000 4,651,300
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NATIONAI, AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR<1968§ESTIMATES

RESEARCH AND DEVELOPMENT

BUDGET PLAN BY PROGRAM BY COGNIZANT OFFICE

(In thousands of dollars)

FY 1964 FY 1965  __ FY 1966
MANNED SPACE FLIGHT.seoee0eeeo 52,713,052 $2,941,178 $3,249,485
Geminicessscescossescesecsnnc 418,900 308,400 242,100
Ap0l110cssccooosonevnosaccscens 2,272,952 2,606,778 2,997,385
Advanced mission studies,... 21,200 26,000 10,000
SPACE SCIENCE AND APPLICATIONS $746,879 $731,486 $797,515
Physics and astronomye.eseee 148,623 136,81<4 172,100
Lunar and planetary
exploration.escesceccccces 205,762 206,150 215,615
Sustaining university program 40,000 46,000 46,000
Launch vehicle development,, 111,900 96, 500 63, 600
Launch vehicle procurement.. 129,986 154,672 194,500
BiOsCienCe.....’l......l'.9‘ 21’479 28’70() 31’50':)
Meteorological satellites.,, 63,177 31,200 42,700
Communications satellites... 8,413 8,055 2,800
Applications technology
satellitesssecesecconssecesn 17,539 23,395 28,700
ADVANCED RESEARCH AND
TECHNOLOGY e eesvcecccescassce $317,201 $316,468 $277,700
Pasic researchieeeeseesceess 22,653 21,231 22,000
Space vehicle systemSeseeeos 45,714 44,495 35,000
Electronic systemS...ceeeses 28,700 25,422 34,400
Human factor systemS.eseocsce 13,200 13,320 14,900
Nuclear-electric systems.... 45,963 42,492 27,000
Nuclear rOCketS....o.eo.-... 79,176 56,731 58,000
Chemical propulsionN.esescecs 46,000 63,792 30,000
Solar and chemical power.,.. 14,000 13,745 14,200
AeronauticCSeesesessssessocos 21,795 35,240 42,200
TRACKING AND DATA ACQUISITION. $194,347 $274,750 $246,200
TECHNOLOGY UTTLIZATION.soscsos $3,500 $4,750 $5,000
TCfI'AL PLANcunooo--octootcoocco $3,974,979 $4,268,632 §4,5751900

*Funds for the procurement of launch vehicles are statistically distributed
to unmanned flight programs (e.g. Physics and Astronomy, Space Vehicle
Systems) in the program and financing schedule on page RD 2.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

NEW _RESEARCH AND DEVELOPMENT PROJECT

Fiscal Year Fiscal Year
1965 1966___
Apollo Program
Saturn IB/Centaur $5,000,000 $5,000,0C0

The purpose of this project is to provide a launch vehicle with an
earth-lunar transfer capability of 12,000 to 14,000 pounds and a Mars or
Venus trajectory payload capability of 9,500 pounds. The vehicle will be
used for a variety of purposes such as highly-eccentric, multiple-launch
orbiting geophysical observatories, applications technology satellites,
and lunar and planetary scientific missions. Fiscal year 1965 and 1966
funds will be used for development of detailed designs and supporting
Plans in preparation for initiation of the hardware activity involvec
in the subsequent test and production programs.

RD 7
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF MANNED SPACE FLIGHT GEMINI PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Gemini program objectives are to develop an operational capezbility
in Manned Space Flight and through this capability to conduct specific
experiments and tests which support Apollo, Department of Defense programs
and scientific investigations. To accomplish these objectives, specific
long~duration and rendezvous missions have been planned, During the long-
duration missions, the astronauts will control and maneuver the spacecraft,
thus providiag performance data (on both systems and astronauts) after long
exposures to space flight. The astronauts will perform a series of experi-
ments generated by NASA, Department of Defense and the scientific conmunity.

The Gemini effort in FY 1966 will be devoted primarily to the operational
activities required for manned flights, including both long-duration and

rendezvous missions,

SUMMARY OF RIESOURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 1966
Spacecraft ..iniiiiiiiennrenn $280,520 $165,300 $122,700
Launch Vehicles ......c000... .o 122,700 115,400 88,600
SUPPOTLE it inaneansesnnsnnns 15,680 27,700 30, 800
Total. . ... ininiennnns $418,900 $308,400 $242,100
BASIS OF FUND REQUIREMENTS :
Spacecraft

The Gemini spacecraft is a two man capsule designed to sustain ..ong-
duration missions and provide capability for rendezvous and docking :n earth
orbit. Gemini systems are substantially more sophisticated and versatile
than those used in the Mercury configuration., The spacecraft includes a
number of sudsystems which are being used for the first time in manned space
flight. McDonnell Aircraft Corporation of St. Louis, is the principal con-
tractor. FY 1966 estimate supports factory assembly, checkout, and launch
preparation.
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Launch Vehicles

Three separate vehicles are required for the Gemini program: the Gemini
Launch Vehicle (GLV), the Atlas, and the Agena. The GLV is a Titan II inter-
continental ballistic missile modified for manned flight.

The Atlas (the target launch vehicle) and the Agena (the rendezvous
target vehicle) are also military vehicles modified or improved to meet the
unique requirements of Gemini,

The Air Force Space Systems Division, acting similarly to a NASA prime
contractor, is procuring the vehicles. The FY 1966 estimate provides for
the increment:al funding required by the Air Force for delivery and partial
operational support of the vehicles to be launched in fiscal years 1966
and 1967.

Support

Since manned missions will be conducted in FY 1966, the emphasis given
to Crew and Flight Operations will characterize the nature of the Gemini
program during this intensive operational period.

Crew Operations consists of three main types of effort: simulation
equipment and support, astronaut training, and specialized in-flight devices.
Flight Operations includes the planning, support, and actual flight from
lift-off to recovery. Spacecraft and Launch Vehicle Support is the remaining
element of Gemini Support. It includes funding for the experiments to be
performed on the various flights,

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Ground Tests

With respect to ground tests, the development and qualification program
for major Gemini hardware will be essentially completed early in calendar
year 1965.

Flights
GT-1 Successfully completed on April 8, 1964
GT-2 and GT-3 Early in CY 1965
CT-4; CT-5 Late in CY 1965

RD ¢



RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF MANNED SPACE FLIGHT APOLLO PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The ultimate goal of the Manned Space Flight program is to provide a
broad natiornal capability for manned space exploration, which will achieve
and maintain a position of leadership for the United States, A specific
objective in acquiring this capability is to land man on the Moon and return
him safely to Earth within this decade. The Apollo Program, in the course of
meeting this specific objective, will provide a broad base of operational
capability in Manned Space Flight and the associated technology; a valuable
complex of development, manufacturing, test, and operational facilities; and
an experienced Government and industrial team,

Major phases of the program include design and development of hardware,
unmanned test: Zlights, manned orbital flights, and manned lunar fligkts. 1In

FY 1966, the Apollo Program will concentrate on ground and flight testing
of major systems and their components:

SUMMARY OF RESQURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 1966

Spacecraff, ... iirinreranas $876,575 $992 ,450 $1,118,840
Saturn L. .....evinenrennrnnn 187,077 55,450 L., 400
Saturn IB..........cvviivunnn. 146,817 261,150 274,700
Saturn V... iiiiiienennennn 763,382 965,006 1,236,500
Engine development........... . 166,000 153,400 140,700
Apollo mission support........ 133,101 179,322 222,245

Total........coovvvivnnn, . 82,272,952 $2,606,778 $2,997,385

BASIS OF FUND REQUIREMENTS:

Spacecraft

In FY 1966, the ground testing of boilerplate spacecraft will be com-
pleted and extensive ground testing will be conducted on Block I Comnand and
Service Modules (CSM). Three Block I CSM will be delivered to Kennedy Space
Center for flights on Saturn IB; two for supercircular re-entry tests in
FY 1966; and one for long-duration flight in the following fiscal year. 1In
addition, one Block I CSM will be delivered to White Sands Missile Range for
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an intermediate altitude test of the launch escape system. The Block II
spacecraft will have progressed to a point in its design phase where manu-
facturing will be initiated. It is this spacecraft that will be used for
earth orbital rendezvous and the lunar missions.

Activity on the Lunar Excursion Module (LEM) will include the completion
of design and engineering and component-development tests, plus the :initiation
of the qualification test program on prototype flight hardware. Two LEM Test
Articles will be delivered, manufacture of the remaining three will be
completed, and manufacturing of the first five flight vehicles will he
in process,

Saturn I and IB

The Saturn I project will be concluded in FY 1966 with a micrometeoroid
experiment launched from Kennedy Space Center. 1In the Saturn IB project
during FY 1966, two vehicles will be launched from Kennedy Space Cent:er to
conduct re-entry tests and one launch vehicle will be delivered for launch in
the next fiscal year. 1In addition, fabrication, assembly, and checkout of
eight more launch vehicles will either be completed or in process. FY 1966
activity will also include design studies and supporting plans for Saturn
IB/Centaur,

Saturn V

During FY 1966, major ground test programs for the Saturn V launch
vehicle will be continued with All-Systems and Structural testing. Dynamic
testing of the launch vehicle will be started, in addition to checkout of
Launch Complex 39 at Kennedy Space Center using the Facilities Checkout
vehicle. Msnufacturing checkout of the first two flight vehicles is
scheduled for completion and the first flight vehicle will enter its acceptance
test phase. The assembly of follow=-on flight stages also will be undertaken
at the various contractor plants,

Engine Development

H-1 engime ground tests, launch support and post-flight evaluation will
continue in support of the Saturn I and IB programs. Support of the RL-10
engine will be sustained through the final Saturn I launch and post-flight
evaluation. During FY 1966, components qualification on the F-1 engine will
be completecd. In addition, tests will be conducted to demonstrate the F-1's
ability to meet Saturn V requirements, such as achieving the necessary
specific impulse while maintaining the ability to recover from induced com-
bustion instability., Final design of the F-1 Qualification Engine will be
released, Progress in development of the J-2 engine during FY 1966 will
include complete qualification of the fuel turbopump, gas generator, liquid
oxygen turbopump, engine controls, and engine flight instrumentation.
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Apollo Mission Support

In FY 1966, support effort will be continued in the areas of Systems
Engineering, Launch Operations and Instrumentation, Mission Control 3ystems,
Apollo Space Operations, and Supporting Development.

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Calendar
Events Quarter ‘fear

Saturn I launch vehicle/SA-10 (last launch of

Saturn I) 3 1965
Initiation of assembly of first Block II

Spacecraft 3 1965
Delivery of Spacecraft 009 to KSC (first space-

craft qualification) 4 1965
J-2 engine qualification 1 1966
Saturn IB launch vehicle/SA-201 - 1966
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF MANNED SPACE FLIGHT ADVANCED MISSIONS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Advanced Missions Program is to examine advanced
manned space flight mission concepts. Included are logical extensions of the
national space capability through analysis of present hardware systems for
growth potential; development of requirements for future systems; provision
of guidance for research and technology activities; provision of technical
information and cost data upon which future program decisions can be based;
and initiation of the definition, preliminary design and specification of
probable future missions.

SUMMARY OF RESQURCES REQUIREMENTS :

(Thousands of Dollars)
1964 1965 1966

Advanced missions program...... $21,200 $26,000 $10.,000

BASIS OF FUND REQUIREMENTS:

The Advanced Missions Program supports advanced studies of manned earth
orbital, lunar and planetary missions. The fiscal year 1966 requirenents
reflect a major reduction from the fiscal year 1965 level because of the
evolvement of extended Apollo systems from the broad definition and pre-
liminary design phase to a more selective study and advanced developnent phase.
Manned earth orbital studies will be continued to determine and evaluate
potential experimental payloads, including: methods of remotely sensing the
condition of the earth's atmosphere for use in weather prediction; methods of
observing the earth's surface for use in cartography and in resources utiliza-
tion planning; optical and radio telescopes for use in astronomy and astro-
physics; and critical, long lead-time subsystems to be developed for other
future missions. Manned earth orbital study efforts will also be directed to
the determination and refinement of space station concepts. The first such
system, using modified Apollo hardware, will enter detail design and critical
subsystem advanced development during fiscal year 1966.

Manned lunar studies are now in process to define systems to support
initial lunar orbital and surface reconnaissance operations in the iinmediate
post-Apollo period, and to explore systems suited to more extensive Llunar
operations and scientific exploitation of the moon.
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Manned planetary study effort will continue to place primary emphasis omn
analysis of system feasibility and concept of future planetary wmissions.

In addition, a number of studies will be made to define potential launch
vehicles in each of the mission areas, including improved versicns oif vehicles
presently under development, larger vehicles utilizing the major new pro-
pulsion systems under development, and more efficient vehicles embodyving
reusable councepts.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS PHYSICS AND ASTRONOMY PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective 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. 7o
achieve this objective, research is carried out with respect to the upper
atmosphere and the ionosphere, the Earth's magnetosphere, the region of
interplanetary space beyond the boundaries of the Earth's magnetosphere,
the solar radiation in these regions and their interactions with the regions,
the Sun and its emission of radiations, stars and other celestial bodies
open to observation from above the atmosphere, cosmic rays from beyond the
solar system and the geodetic figure of the Earth.

Knowledge of these areas is necessary to an intelligent appreciation
of the environment in which man lives. The atmosphere and its behavior are
basic to weather and climate., The ionosphere is important in radio commu-
nications. The space beyond and its radiation affects the atmosphere and
the ionosphere. The radiations in the space beyond are hazards that must
be dealt with in interplanetary and lunar travel. The Sun appears to be
the dominant factor in the activities taking place in interplanetary space
and in the Earth's own outer atmosphere. Investigations of the stars and
interstellar material reveal conditions that exist elsewhere in the universe,
and these studies can provide additional insight into the conditions which
exist in our immediate environment. Geodetic investigations are basic to
maps and navigation, and they also help to provide a more complete picture
of the fundamental nature of the universe.

SUMMARY OF RESOURCES REQUIREMENTS :
(Thousands of Dollars)

1964 1965 1956

Supporting research and technology $17,666 $20,100 $25,200
Solar observatories......... ceeees 20,005 17,303 37,000
Astronomical observatorieS.ecece.. 35,608 31,210 32,500
Geophysical observatories....cse.. 42,868 30,242 31,700
EXPLlOrerS.eeeeeseesenenocesacnnsns 15,526 21,959 25,700
Sounding rocketS.eeeeeececceccssns 16,950 16,000 17,000
Data analysis..... ce et iien e .o -—- - 3,000

Total..eevveneeennnn Ceaaes eree. 5148,623 $136,814 $172,100
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BASIS OF FUNL. _REQUIREMENTS:

Supporting Research and Technology

The supporting research and technology efforts are performed by
universities and nonprofit organizations, NASA Installations, other
government organizations, and private industry under the coordination of
the Office cof Space Science and Applications. The supporting research and
technology program includes research, both experimental and theoretical;
observations of the Sun and the stars made from the ground, from balloons
and from aircraft; work leading to development of sounding rocket, satellite,
and space probe instrumentation; and experiments and scientific suppcrt for
manned space flight missions.

Advanced studies will range from conceptual studies for formulation
of basic mission requirements and characteristics to specific feasibility
studies of spacecraft and ground equipment design and project definition.
Missions to e included will be advanced Explorers, advanced obsexvatories,
and interplanetary solar and galactic probes.

Solar Observatories

The first Orbiting Solar Observatory (0SO-1) was launched in 1962,
Seven similar spacecraft are planned, of which two are to be launched in
1965. Spacecraft and experiments for the fourth and fifth missions are
under development and experiments are currently being selected for the
sixth mission., The OSO points one section toward the Sun with an accuracy
of one minute of arc. A second section spins about an axis so that experi-
ments housed in its rim scan the Sun with each revolution; and also scan
the entire sky.

An Advanced Orbiting Solar Observatory (AOSO) is being developed for
first launch in 1969. It will continuously point all of its instrumants
at the Sun with much greater accuracy than 050. Tt will have increased
dimensions that will permit use of optical instruments with betier rzsolving
power for observation of details of the solar surface.

The decign phase of the A0SO project will be complete in FY 1965 and
work will be initiated on the development of the prototype and four flight
units. Desigr of experiments for the initial missions has also been
initiated. FY 1966 funds will provide for full-scale development efforts
to provide for a first launch during the period of maximum solar activity.
This perioc is ideal for the detailed studies of solar activity made
possible by A0SO,

Astronomical Observatorijes
The Orbiting Astronomical Observatory (OAO) is being developed to

place astronomical instruments above the atmosphere and its restrictions
on observations. The first OAO will be ready for flight in 1965 with
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ultraviolet, gamma ray and X-ray telescopes. The experiments are under
development for the first four observatories. Development of experiments
for the fifth observatory will be initiated in FY 1966, and advance devel-
opment work will be conducted on experiments for follow-on observatories.
Observations will be made of galaxies, stars, interstellar matter, and
planets with the objective of increasing our knowledge of their compcsition,
structure and evolutionary processes.

Geophysical Observatories

The Orbiting Geophysical Observatory (0GO) project was conceived to
meet the need for a spacecraft with higher data rates, more power and better
orientation than the Explorer type satellite, and one that would be uniquely
capable of carrying many correlative experiments for detailed, high 1resolu-
tion studies of the space environment. The first OGO was launched in 1964,
As part of a comprehensive, coherent program to study Sun-Earth relation-
ships, OGO satellites are planned for use in two types of orbits. One is
highly elliptical to permit study of magnetic fields and energetic particles
in the outer regions of the magnetosphere and interplanetary space. The
other is a nearly circular polar orbit for specialized studies of the near
Earth environment including the Earth's atmosphere, ionosphere, and magnetic
field. A total of eleven spacecraft are planned with launches in each of
the two types of orbits at approximately one year intervals. Spaceciraft and
experiments are under development for the second, third, fourth, and fifth
missions, and experiments are currently being selected for the sixth mission.
FY 1966 funds will continue these efforts and provide for initiating the
development of experiments and spacecraft for the sixth observatory and for
follow-on observatories.

Explorers

The Explorer satellite, as a class, is a relatively small spacecraft
and carries a small group of closely related experiments. The Explorer is
relatively inexpensive and has the advantage of a short lead time for the
experimenter, Explorers continue to be used for research in the atmosphere,
the ionosphere, the magnetosphere and interplanetary space, and for geodetic
and astronomical measurements. They form the basis of internmational cooper-
ative efforts with Canada, Great Britain, Italy, France and most recantly
ESRO (European Space Research Organization). Funds requested for FY 1966
are required to support the current level of activity in this program plus
additional activity in four areas, First, a number of missions are “»eing
added to the program to take advantage of the opportunity during the
1967~1972 time period of the active Sun to study solar - terrestrial -
interplanetary relationships. Second, the Radio Astronomy Explorers
initiated in FY 1965 will provide a new research technique for fundamental
research in space astronomy. Third, Explorers will be used to exploit
recent important discoveries in X~ray astronomy., Fourth, the National
Geodetic Satellite Program will be continued in support of Department of
Defense, Department of Commerce and NASA requirements,
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Sounding Rockets

Sounding rockets are small vehicles that are particularly well zadapted
for studies at altitudes between those reached by balloons and the perigees
of low earth satellites, They can be used for instrumentation requiring
recovery. Tnese rockets are used for studies of the atmosphere, the iono-
sphere and the radiation that reaches the Earth, and serve as inexpersive
carriers to test instrumentation prior to use on a satellite. Their use-
fulness for astronomical observations has been increased by the development
of attitude control systems. They have been used to calibrate satellite
measurements by being put into trajectories that carried them close tio an
orbiting satellite. A worldwide cooperative sounding rocket program has
been developed for studying atmospheric movements at an altitude of 50 to
125 miles, An expedition to launch approximately 50 sounding rockets from
a converted Navy aircraft transport ship is being conducted as a part of the
cooperative effort during the International Quiet Sun Year. The level of
effort in FY 1966 will provide for initiating work on experiments to be
launched beginning in 1967 and 1968 as a part of a coordinated study of
solar - terrestrial - interplanetary relationships during the period of the
active Sun,

Data Analysis

NASA has the obligation of making available to the public the informa-
tion gained from space exploration., The accumulation of data from flight
programs provides a pool of scientific data that will be useful to scien-
tists, particularly as it permits the use of data from a number of satellite,
sounding rocket, and space probe experiments. This new project will provide
for operation of the data center at the Goddard Space Flight Center includ-
ing cataloging the data and distribution of reduced data to interestad
researchers, and financial support for promising proposals that would
further utilize the data in storage.

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

calendar
Project Events Quarter __Year
Solar
Observatories - Launch second 0SO spacecraft 1 1965
Launch third 0SO spacecraft 2 1965
(launches at approximately nine
month intervals thereafter)
Launch first AOSO spacecraft 19569
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Project

Astronomical
Observatories

Geophysical

Observatories

Explorers

Events

- Launch first OAO

(launches at approximately one
year intervals thereafter)

Launch OGO in polar orbit

(launches at one year intervals
thereafter)

Launch OGO in highly eccentric
orbit (launches at one year
intervals thereafter)

Launch six Explorers for studies
of the environment of the Earth,
interplanetary medium, and Sun-

Earth relationships

Launch Active Geodetic Explorer

Launch Active Geodetic Explorer

Launch 2 Passive Geodetic Explorers

Launch Interplanetary Explorer
into orbit anchored to the moon

Launch five other Explorers for
studies of the environment of the
Earth and the Interplanetary medium
Launch first integrated Canadian/US
International Satellite for Iono-
spheric Studies (ISIS)

Launch first Radio Astronomy Explorer
Launch first X-ray Astronomy Explorer
Launch Active Geodetic Explorer
Launch seven other Explorers for

coordinated solar - terrestrial -
interplanetary studies

Quarter

Calendar
Year

1965

1965

1966

1965
1965
1966

1966

1966

1966

1967

1967

1967

1967

1967
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Calendar

Project Events Quarter __Year

- Launch eight Explorers for coordinated
solar - terrestrial - interplanetary
studies, one for astronomical obser~-
vations, and one for geodesy 1968

Launch eight Explorers for coordinated
solar - terrestrial - interplanetary
studies, two for astronomical obser-

vations, and two for geodesy 1969
Data Analysis - Initiate distribution of reduced data

and financial support of research

proposals 3 1965

Sounding Rockets- Conduct coordinated international
geophysical measurements during IQSY 1965

Collect cosmic dust samples during
meteor showers 1965

Obtain moderate resolution photographic
spectra of stars 1965

Obtain first radio observations of
Jupiter from above the ionosphere 1966

Conduct coordinated geophysical

measurements to study solar -

terrestrial -~ interplanetary

relationships during the period of

the active Sun. 1967 - 1972
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RESEARCH AND DEVELOFPMENT

FISCAL YEAR 1966 ESTIMATES

) RY
OFFICE OF SPACE SCIENCE AND APPLICATIONS LUNAR AND PLANETARY EXPLORATION

PROGRAM
PROGRAM OBJECTIVES AND JUSTIFICATION:

The objectives of the Lunar and Planetary Exploration program arz to
carry out the scientific exploration of the solar system and to extend the
spacecraft technology and environmental design data for future manned and
unmanned missions.

The lunar program consists of three types of missions: Ranger, Surveyor,
and Lunar Orbiter. The Ranger program will provide initial data about the
surface of the moon by means of high resolution television pictures. The
Surveyor missions will demonstrate soft landing techniques on the surface
of the moon and will initially be used for selecting suitable landing areas
for future manned flights. The Lunar Orbiter program will complement the
Ranger and Surveyor programs by providing data best obtained from the vantage
point of an crbiting spacecraft.

The planetary program, beginning with the successful Mariner I1 flight
to the planet Venus and including the Mariner IV spacecraft currently on a
trajectory tc pass close to the planet Mars, is providing invaluable
scientific data concerning the planetary and interplanetary enviromments.
Mariner IV will also provide relatively close-~up photographs of the planet
Mars. 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 planned to be larger and more sophisticated than previous
planetary spacecraft and will perform experiments in orbit about the planet
and on the planetary surface. This project, named Voyager, will be the first
to concentrate on studying the existence of extraterrestrial life. The
FY 1965 and 1966 funding will provide for phase I project definition and
preliminary design efforts only. Flight hardware development will await
successful conclusion of the design effort and will not be undertaken prior
to FY 1967.

SUMMARY OF RESOURCES REQUIREMENTS :
(Thousands of Dollars)

1964 1965 1966

Supporting research and tech-

nology arnd advanced studieS..eececececnces $22,000 $28,749 $36,800
RANGEY . v e tvasecessnascasnssarssesnsssosnssssosoa 30,306 15,251 1,415
SULVEYOT e st evveevensssasosscssancacssasassane 70,704 76,000 85,600
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1964 1965 1966

Lunar Orbiter..c.seevesccosccesssscsncnases $20,000 $42,400 $37,000
MArinere..ioeeeenocoeesaoesosasosssossoanuans 49,152 21,000 3,800
VOYageT e e s eoeascveassasssnssesossnesnsancasss - 7,750 43,000
PiONEeT e eeevoeeeracsosssiasnassessssnsnasnse 13,600 15,000 8,000

Total.. v erieewevoonnnn Gt seeeiese e neees 8205,762 $206,150 $§215,615

BASIS OF FUND_REQUIREMENTS :

Supporting Research and Technology

Supporting Research and Technology provides the capability to carry
out vital work associated with, but not specifically a part of currently
approved flight missions.

The supporting research program provides the initial information neces-
sary for the design of experiments and spacecraft. It also provides the
data necessary for interpretation and cross checking of flight project results.
Ground basec observatories are utilized to study the moon and near planets.
A portion of this effort is directed toward the development and advancement
of the technology and reliability of spacecraft systems. Also included in
this program are the advanced studies of future unmanned missions which are
used for future mission planning and serve as a basis for future mission
selection decisions. This program also provides for the space science activi-
ties directly related to Apollo, including crew training, mission planning,
lunar envirommental data collation and Apollo flight experiment development.

Ranger

There are two flights remaining in this program. The objective of
this series of flights will be to obtain television pictures of the lunar
surface similar to those taken by Ranger VII. However, these Rangers will
probably photograph different areas of the moon under different lighting
conditions. The FY 1966 funds will be used primarily for post-flight evalu-
ation of engineering data and interpretation and analysis of the photographs
obtained.

Surveyor

The Surveyor spacecraft is being developed to accomplish the first
soft landing on the moon. A series of seventeen flights are planned, the
objectives of which are to survey various landing areas for manned landings
and to make measurements including high resolution television pictures of
the lunar terrain to improve our understanding of the nature of rhe moon.
FY 1966 funds will provide for spacecraft development, fabrication of the
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initial series of Surveyor spacecraft, and for mission peculiar ground equip-
ment and operations. These funds will also be used for the development and
testing of the follow-on series of Surveyor spacecraft.

Lunar Orbiter

The Lunar Orbiter will be the first lunar orbiting satellite. Its
primary mission will be to conduct photo reconnaissance of the moon. 1In
addition to its photographic mission, it will make scientific measurements
of the lunar surface while in orbit. Analysis of its orbit will disclose
much about the nature of the moon, its shape, its mass distribution, and
its internal structure. The Lunar Orbiter will be used to define landing
sites for the Surveyor, and then it will team with the landed Surveyor in
the verification of suitable sites for Apollo landings. FY 1966 funds will
be used for the assembly of flight spacecraft, test, and preparation for
launch, ground support equipment, and training of the launching and operating
crewv.

Marine

The objectives of the Mariner program are to conduct flight missions
in the vicinity of the planets Venus and Mars to obtain information about
their surfaces and atmospheres. Mariner 11, which performed the successful
flyby of the planet Venus, provided significant additional knowledge of this
planet. The Mariner IV spacecraft currently on a flight path to Mars will
provide close-up television pictures of this planet. This series of space-
craft completes the Mariner program. The next step in ummanned planetary
exploration will be accomplished by the Voyager program, which is discussed
in the following paragraph. FY 1966 funds requested for the Mariner program
will provide support through the Mars encounter and post-encounter phases of
Mariner IV, and in addition will provide for the major part of the extensive
post-flight analysis of data and for the preparation of final reports of
this mission.

oyage

The Voyager program would have as its prime objective the performance
of experiments on the surface of and in orbit about the planet Mars. Experi-
ments for this mission will be designed to obtain information about the
existence and nature of extraterrestrial life, the atmosphere and surface
characteristics, and the planetary enviromment. A secondary objective would
be to obtain scientific information on the interplanetary medium. Voyager
will be designed as a much larger and more sophisticated system than the
previous Mariner missions, with three major systems: the spacecraft bus,
retropropulsion, and capsule modules. Spacecraft test flights for this program
could be planned for 1969 with the first complete Voyager mission planned
for the 1971 Mars opportunity. FY 1966 funds will be used to complete the
spacecraft system project definition.
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Pioneer

Pioneer missions are planned to measure the interplanetary phencmena in
deep space simultaneously with earth satellites to enable a better urderstand-
ing of these phenomena and their interrelation and interactions near Earth. A
series of four flights are planned under this program to begin near the
period of minimum solar activity. FY 1966 funds are requested to cover the
final testing, launch, and post-launch operations for the first two flight
spacecraft. These funds will also provide for the assembly and start of
testing for :the third and fourth spacecraft.

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Cs lendar
Project Eyent Quarter __Year
Ranger Ranger C launch 1 1965
Ranger Ranger D launch 1 1965
Pioneer Pioneer A launch 3 1965
Mariner Mars encounter 3 1965
Surveyor First Surveyor test flight 4 1965
Orbiter First Lunar Orbiter flight - 1966
Surveyor First Operational Surveyor flight - 1967
Voyager Test flights - 1969
Voyager First Voyager flight - 1971
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS SUSTAINING UNIVERSITY PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATIONS:

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
objectives are to: (1) increase the future supply of scientists and engi-
neers required in space-related science and technology; (2) build latora-
tories urgently needed for space research in selected universities; znd, (3)
improve the universities' role in support of NASA by encouragement of
creative multidisciplinary investigations, development of new capabilities,
and consolidation of space~oriented activities. These three aspects of the
Sustaining University Program are complementary to project sponsored research
and to each other,

Universities are the traditional source of both new knowledge ard 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 aspact produces skilled manpower, research scientists, technicians
and instructors, Adequate facilities are essential, if scientific under-
takings are not to be hampered further by an unsuitable environment.
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:

(Thousands of Dollars)

1964 1965 1966
Training....cvvveeeieennrccnans $19,812 $25,000 $25,000
Research facilities............ 12,000 10,000 8,000
Research...... ceeens ceesnearens 8,188 11,000 13,000
Total....vveevennn cesanans .o 540,000 $46,000 $46,000
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BASIS OF FUND REQUIREMENTS:

Training

The space program continues to place increasingly severe demands on the
supply of highly trained scientists and engineers, The President's Science
Advisory Committee has emphasized the need for more trained manpower,
particularly in the fields of engineering, mathematics and the physical
sciences, and has recommended action to increase the number of persons
receiving Ph.D's to a total of 7,500 per year by 1970. 1In 1963 the number of
persons receiving the Ph.D degree in the engineering, mathematical, and
physical sciences totalled 4,250,

In order to train a commensurate share of the needed personnel holding
Ph.D's, who will become involved in the space program, about 1,300 new
students should be brought into the program to commence their three years of
training in FY 1966, at a cost of about $25 million. In September 1964,
1,071 new students began their three years of training under the NASA pre-
doctoral program. About 1,275 new students will begin their three years of
training in September 1965. 1In order to ease a sudden manpower shortage, it
should be noted that funds injected at a later date will not rapidly accel-
erate the availability of scientists and engineers,

Research Facilities

Research and training in space~related science and technology are often
impeded by inadequate or complete lack of laboratory space in many irstitu-
tions. An increasing number of universities will be constrained fron
accommodating a great deal more NASA work unless reasonably adequate facil-
ities can be acquired under this program. This expansion of graduate
research laboratories for the use of many disciplines is essential tc the
successful accomplishment of the national program of space exploraticn,

Most of the scientists performing research with a space orientation nust

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 for space-related
research, Therefore, facility acquisitions initiated through FY 196f for
this project will add approximately 1.25 million square feet of laboratory
space at a cost of only $39 million., A continued, orderly and deliberate
acquisition rare to help fulfill part of the remaining needs requires $8
million for construction of an additional 250 thousand square feet of
laboratory space during FY 1966.

Research
There i3 an urgent need to expand and improve the capabilities of the
nation's universities to conduct research in the space sciences and tech-

nology in order to meet the long-range goals of the space program anc remain
a world leader in the exploration and conquest of space., Positive action is
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being taken to meet this need by supporting broad programs of space and aero-
nautical research which have been specifically tailored to the individual
characteristics of each university, thus affording maximum opportunity for
the adoption of new approaches, balancing and strengthening existing work,
and stimulating the development and growth of new talent. 1In addition, by
supporting quality research at selected institutions not currently partici-
pating in the space program, the number of universities involved in attacking
some of the :Iundamental problems is permitted to grow and thus broaden the
base of the nation's total university research capability. To carry out this
program, the $13 million request for FY 1966 special purpose research projects
will be used to award about sixty-six grants to approximately sixty univer-
sities. Fifry-six of these grants will be for the continuation of projects
supported in FY 1965, and the remainder will be awarded to universities
participating in this program for the first time.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES
SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOFMENT PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of Launch Vehicle Development is to ensure the timely
availability of launch vehicle capability to meet mission requiremernts.
Continuing surveillance of mission requirements establishes the neecs for
launch vehicle configuration, operating techniques, and systems teclnology.

As mission requirements exceed existing launch vehicle capabilities, means to
improve system performance are studied and defined. If major systems development
is required to meet new mission needs, implementation of the development would

be within the launch vehicle development program. Scout and Delta development
programs, generated and implemented in this fashion, were completed in FY 1963.
The Centaur vehicle development is continuing in FY 1966 with the first opera-
tional flight scheduled for calendar year 1965.

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 1966
Supporting research and technology.. 53,800 §7,100 84,000
Centaur development....coceeravasees 108,100 89,400 59,600
TOtal.n . iueeenerooasesesnonnanssos $111,900 $96,500 $63,600

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The supporting research and technology program provides for advanced
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 and guidance) and operational techniques which may be aprlied to
vehicle improvements or new vehicle development, as required, to meet new
mission requirements.

The FY 1966 program will include increased effort on the kick-stage
study and complementing technology efforts. Tasks will include guicance and
propulsion technology, and investigation of other vehicle subsystems. Also,
applied mathematics efforts will concentrate on the use of computer program
work in launch vehicle planning and technology.
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Centaur Development

The Centaur Development program is to provide a high performance liquid
hydrogen fueled launch vehicle for unmanned lunar and planetary missions which
are beyond fhe capabilities of the Atlas~-Agena launch vehicle. It will be used
principally for the Surveyor series of unmanned soft lunar landings. Four of
the eight scheduled flight tests in this development program, which extends
through 1966, have been completed.

Funding for FY 1966 is for continuation of the development effcrt and
flight testing of the Centaur vehicle. In addition, improvement effort on the
RL-10-A3 engine has been included in the Centaur Development project.

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Calendar

Project Event Quarter Year
Centaur Launch of AC-5 to demonstrate direct 1 1965

ascent to lunar impact

Launch of AC-6 to demonstrate the 2 1965

operational configuration

Launch of AC-8 to demonstrate Centaur 4 1965

two=burn capability

Launch of AC-9 to demonstrate the 1 1966

Centaur two-burn to lunar impact

capabilities

RD 29



RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE PROCUREMENT PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Launch Vehicle Procurement program is to provide
economical, reliable launch vehicles for unmanned space missions. This
program includes the purchase and adaptation of vehicle hardware, the
procurement of the necessary supporting services, and the procurement of
services associated with launching the vehicle. The vehicles currently
procured through this program are: Scout, Delta, Thor-Agena, Atlas-Agena,
and Atlas-Centaur.

In this submission, vehicle costs are shown as non-add notations with
the specific missions to permit assessment of total project costs. However,
for the first rime the total vehicle procurement funding requirements are
presented as a separate program,

SUMMARY OF RESQURCES REQUIREMENTS :

(Thousands of Dollars)

1964 1965 1966
SCOUL . 4 e s sserennnennnsennernns .. $11,500 $13,196 $11,700
DLt s eerennerennennnreannnenns 30,101 32,650 30,700
Agenalll..‘l..l'..'lﬂ.'....ll."' 54’599 60’040 82’300
CONEAUT . v v vvrerennrennnsennnenns 32,000 47,814 69,800
AELAS. v enreenneseennoonneenneans 1,786 972 ---

Total....oeunn.. R e $129,986 $154.,672  _$194,500

BASIS OF FUND REQUIREMENTS:

Scout Procurement

The Scout Procurement program provides a reliable, relatively
inexpensive vehicle for general space research., The vehicle's capabil-
ities include orbital, probe, and reentry missions. It is the smallest
of the basic NASA family of launch vehicles and meets the requirements
for a variety of small sized payloads for NASA, Department of Defense,
and Atomic Energy Commission missions.

The FY 1966 funds for Scout Procurement will be applied to existing
procurement actions for the purchase of vehicles, motors, and services,
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New procurement actions will be initiated using FY 1966 funds to meet:
mission requirements beginning in FY 1966.

Delta Procurement

The purpose of the Delta Procurement program is to provide a reliable
launch vehicle for medium payload satellites and small space probes. The
Delta vehicle is used for a variety of scientific and applications satel-
lites, and small scientific probes. Improved performance of the Delta
vehicle will be obtained through improvements in the Delta second stage
and the use of thrust augmentation with the Thor booster.

Funds requested for FY 1966 will provide for launch services require-
ments, procurement of Thor boosters, Delta second stages, X-258 third
stages and supporting services to meet launch schedule requirements for
the Delta vehicle.

Agena Procurement

The Agena second stage used with Atlas or Thor boosters is employed
extensively for scientific and applications satellites, lunar, and plane-
tary missions, The restartable Agena stage provides considerable latitude
in mission capability among the various earth-orbital and lunar or plane-~
tary missions,

Funds requested for FY 1966 will provide for continued procurement
of the basi: Agena stage, Atlas and Thor boosters, the modifications
necessary to adapt the Agena stages to the missions, launch services, and
other supporting services.,

Centaur Procurement

The present procurement of operational Centaur vehicles is programmed
to meet the launch vehicle requirements of the Surveyor unmanned lunar
surface exploration project. The first operational Centaur is scheduled
for launch in Calendar Year 1965. The Centaur vehicle is a high penrform-
ance, general purpose launch vehicle to be used for unmanned lunar and
planetary missions beyond the capability of the Atlas-Agena vehicle.

FY 1966 funds provide for continuation of Atlas booster procurement,
RL-10-A3 engine procurement, guidance procurement, adaptation of the
vehicles to the Surveyor mission, and supporting services.

Atlas Procurement

This project consists of procurement of Atlas launch vehicles for
unmanned missions. At the present time, two vehicles are procured for the
Office of Advanced Research and Technology, Space Vehicle Systems, project
Fire, Project management for this project has been assigned to the Lewis
Research Center.
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FY 1963 and prior funding for this project amounted to $6.4 million.
FY 1965 funding will complete the procurement of the vehicles for the Fire
project,

SCHEDULE O S

The mission plan for launches during 1965, 1966 and 1967 is:

Calendar Year Calendar Year Calendar Year

Vehjicle 1965 1966 1967
Scout 6 9 12
Delta 7 9 14
Thor -Agena 2 4 2
Atlas-Agena 4 6 6
Centaur 1 3 5
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

SUMMARY
OFFICE OF SPACE SCIENCE AND APPLICATIONS BIOSCIENCE PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objectives of the Bioscience program are to: (1) determine the
location, origin, nature and level of development of extraterrestrial life;
(2) evaluate from a biological standpoint the origin and evolution of the
solar system to acquire an understanding of the origin of terrestrial life;
and (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 Llife
and life processes, assist in the discovery of unique aspects of the space
environment which are pertinent to life in space, and develop information
essential to long duration manned space flight. A program of basic and
applied resezrch is being conducted to support the accomplishment of these
program objectives.

SUMMARY OF RESQURCES REQUIREMENTS :
(Thousands of Dollars)
1964 1965 1966
Supporting research and technology $12,979 $12,700 $15,500
Biosatellite........ e, 8,500 16,000 16,000

Total........... e $21,479 $28,700 $31,500
BASIS OF FUND REQUIREMENTS:

Supporting research and technology

Exobiological efforts in the search for extraterrestrial life will be
one of the prime objectives of NASA 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
organismse.

2. The physical environments of the planets are being studied

by instruments from the Earth, from high altitude balloons
and from planetary fly-bys.
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3. Life~detection experiments are being designed for both unmanned
and manned exploration.

The life=detection experiments now being developed will seek to
determine if life exists on Mars by trying to detect one or more of t:he
parameters of life as we know it on Earth. The Automated Biological
Experiment System will incorporate integrated life=-detection experiments
of greater flexibility than a limited number of separate highly spec:ilalized
exobiology experiments, increase the probability of success in detec:ing
planetary life forms, and decrease the likelihood of fallacious inte:rpre-
tations of the resulting data.

The Planetary Quarantine program is essential to exobiological Lnves-
tigations of the planets. The sterilization program includes resear:h to
improve present methods and to develop new methods of sterilization :com-
patible with flight and experimental reliability.

Environmental, Behavioral, and Physical Biology Supporting Research
and Technology efforts employ basic and applied research in support >f the
exobiology program, manned space flight, and other aspects of the total

ABioscience Frogram. Examples of research efforts in these areas are:

(1) the study of biological organisms to determine their use in spaca in:
(a) bioregerierative life support systems, (b) modifying planetary

| atmospheres, znd (c¢) determining the effects of radiation, acceleration,

and vibration; (2) neurophysiological, biochemical, and behavioral analyses
to define brain behavior relationships of importance to the organism in
dealing with stress producing environmental factors; (3) investigation of
effects of prolonged confinement in small spaces; and, (4) to select living
organisms which are uniquely suitable for biological investigations in
orbiting vehicles and planetary probes.

Bioscience Investigations for Manned Space Missions includes the
research and development necessary to provide scientific experiments and
associated equipment for flight on manned spacecraft. The initial emphasis
has been placed on Gemini and Apollo missions,

' Biosatellite

The Biosatellite program will study the effects of the space erviron-
ment upon lower forms of life, human tissue, plants, small animals, and
primates in order to be able to accumulate basic data, to determine and
delineate those hazards which may exist for astronauts, and to defire 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., Seven experiments will be used to explore the combined effects
of radiation and weightlessness. These particular experiments were
selected because ground based laboratory experiments have shown that
resulting genetic changes or damage can be consistently interpreted as
resulting from a specific dose of radiation. The most complex system
studied will be that of the primate. The effects of weightlessness on the
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primate's cardiovascular, skeletal, and central nervous systems will be
studied during oxrbits of 30 days duration.

SCHED! Q S

Schedule of Significant Research and Development ents

Calendar
Events Quarterx _Year
Biosatellite first launch - 1966
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF SPACE. SCIENCE AND APPLICATIONS METEOROLOGICAL SATELLITES _FPROGRAM

PROGRAM OBJECTIVES 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
commitment 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 obtain
meteorologicel soundings for scientific and forecasting purposes,

The develcpment of advanced hardware and techniques (1 above) are accom-
plished for general application in the Supporting Research and Technology (SR&T)
project, Specific experiments, subsystems and techniques are also developed
in the flight projects (Meteorological Flight Experiments, Tiros and Nimbus)
to be tested along with the general developments produced under SR&T (2 abovel,
Tiros VII and VIII and Tiros I (Eye) will provide interim weather surveillance
(3 above)e 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 improverment effort directly applicable to
TOS (4 above), Meteorological Soundings is a continuing effort within the
Meteorological Satellite Program (5 above).

The contribution of this program through development of techniques and
instrumentation for obtaining data to improve the accuracy and timeliness of
weather predictions and increasing our knowledge of the upper atmosphere can
be extremely beneficial to mankind, nationally and internationally,

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)
1964 1965 1966

Supporting research and
teChnOIOEKYIoooooou-oooo.o-ouoo $7,754 $7:500 $8!200
Meteorological flight experi-

mntso..l'.ltO.‘.O......l.......

--- 1,200 4,000
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1964 1965 1966

TirOSeeesecnssesseccscsscsccccss $11,506 $4,100 $4,800
Niﬂb\lsooooomoj-o.oooooooooooo-ooo 41,673 16,000 22,700
Meteorological soundingBeeegeces 2 244 2.400 __3,000

Totaleeseoresssecssscsncsccnsse §63|177 $31!200 $42!700

Supporting Research and Technology

The objectives of the supporting research and technology effort are:
(1) to develop sensors, control and power components, and data conversion sys~
tems to facilitate the basic acquisition of meteorological data; (2) o inves~
tigate new techniques and data processing systems for obtaining improvements
in data accuracy and coverage; (3) to evaluate data from satellites and
sounding rockets for utilization in design improvement studies; (4) to inves~-
tigate new applications of meteorological systems using current components;
(5) to increase the reliability and lifetime of spacecraft instrumentation;
and (6) to develop equipment for the observation of Earth phenomena from
manned orbital spacecraft., The supporting research and technology effort is
applicable to both the research and development portion of the program and the
operational system for the Weather Bureau, FY 1966 funds are required to con«
tinue efforts previously initiated and for development of advanced cameras;
improved power, telemetry, stabilization, and control systems; and to conduct
studies leading to experiments on future manned flight and to the dev:lopment
of advanced unmanned systems,

Meteorological Flight Experiments

Meteorological experiments are planned for inclusion aboard the Applica-
tions Technology Satellites (ATS) to explore techniques of obtaining continuous
cloud data over both the full disc of the Earth and selected areas of the Earth
from the vantage point of high altitude and synchronous orbits, FY 1966 funds
are required for procurement of high and low resolution cameras, image motion
compensation devices, and zoom lenses for the high resolution cameras for the
spin-stabilized ATS B and C flights,

Tiros

The Tiros project has demonstrated the engineering and scientific feasi-
bility of the accumulation and dissemination of meteorological data from earth-
orbiting satellites, The objectives of the continuing Tiros research and
development project are: (1) to provide maximum interim operational data for
use in weather analysis and forecasting prior to the availability of data from
operational systems; (2) to provide developmental support for the TOS system;
and (3) to provide research and development toward advanced meteorological

satellite systems,

Eight Tiros spacecraft have been successfully launched since April 1960,
The ninth spacecraft, Tiros I (Eye), the spin-stabilized "wheel’” configuration
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will be launched in 1965 to obtain interim operational data and to prove this
configuration prior to its use in the Weather Bureau funded TOS system, Two
additional Tiros spacecraft are programmed for research and development tests
leading to advanced meteorological satellite systems development., Additional
efforts are underway to develop flight hardware for improvements to the TOS
system, to improve reliability and extend subsystem and component life and to
meet operaticnal data requirements,

FY 1966 funds are required to complete procurement of the K and L space=

craft and related ground equipment, for ground support for Tiros 1 (Eye) and
K, and for ccntinued effort in the TOS improvement program,

Nimbus

The Nimbus spacecraft is larger than Tiros or TOS and of flexible design,
oriented to view to the Earth at all times, providing the essential structure
for testing & variety of subsystems and sensors,

The objectives of the Nimbus project are to conduct experimentation
leading to obtaining: (1) full picture coverage of daytime cloud cover; (2)
daytime cloud cover for local users; (3) infrared measurements of the night-
time cloud cover; and (4) observation of pressure, temperature, wind and water
vapor at seversl altitudes to cover the entire globe,

The successful launch and operation of Nimbus 1 in 1964 has provided a
proven basic spacecraft with three axes stabilization, and power and weight
capabilities suitable for testing sensors and subsystems for eventual use in
operational meteorological satellites to fulfill the longer range operational
data requirements, It also provides capabilities for special atmospheric
observations and simultaneous measurements, and provides information for real
time use by operational weather data users, FY 1966 funds are required for
final preparstions, launch, and ground operations for Nimbus "C", incremental
funding to continue the Nimbus "B" spacecraft, experiments, ground operations
and support; and to initiate development of the Nimbus "D" spacecraft and
experiments,

Meteorological Sounding Rockets

Meteorclogical sounding rocket development programs for large and small
sounding rockets are under way, as well as field support for scientific
sounding rocket experiments and investigations in cooperation with other
countries, Development in the large meteorological sounding rocket 1is aimed
at providing capabilities for exploring the region from 40 to 60 miles in
altitudes 1In the small meteorological sounding rocket program, a reliable,
simplified, self-sufficient sounding rocket system is being developed for the
routine measurement of meteorological parameters in the 20 to 40 mile region
of the atmosphere, FY 1966 funds are required for additional ground equipment
and the launch of 45 to 50 large sounding rockets, and for the launch of 100
small sounding rockets and payloads, improvement of rocket systems, and initi-
ation of design and development of an advanced system, Field experiment support
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in FY 1966 is planned for the study and observation of the upper atmosphere

in Asia, Europe, and South America through the use of small meteorological

sounding rockets at several sites in cooperative programs,

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Project

Tiros

TOS*

TOS*

Nimbus

TOS*

TOS*

TOS*

Tiros

Tiros

Nimbus

Nimbus

Events

Launch of Tiros I, the first Tiros
wheel configuration,

OT-1 - Available for launch to fill
any data gap which may develop,

Launch of OT-3, a duplicate of Tiros
I to obtain operational data.

Launch of Nimbus C, the backup for
Nimbus I with additional instru-
mentation,

Launch of OT-2, the operational APT-
equipped Tiros wheel.

Launch of TOS-A, the operational AVCS-

equipped Tiros wheel.,

Launch of TOS-B through H, One APT
and one AVCS spacecraft to be kept
operating in orbit,

Launch of Tiros K into high
elliptical orbit,

Launch of Tires L into high
elliptical orbit,

Launch of Nimbus B, an improved
version of Nimbus carrying atmos-
pheric structure experiments and
other pre-operational experiments,

Launch of Nimbus D,

*Weather Bureau funded.
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Calendar
_Year

1965

1965-

1965

1966

1966

1966

1966

1966

1966

1966

1967

1968
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS COMMUNICATION SATELLITES PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objectives of the Communications program are to assure that tech=-
nology required for establishment of future communications satellite systems
is developed; to study requirements for, and technically assess the appli-
cability of satellites to, the future needs of communications systems;, and to
fulfill NASA's responsibility under the Communications Satellite Act of 1962,
High frequency radio, used for much of the present world-wide communications
system, i3 not a reliable means of communication. In addition, neither high
frequency radio nor the current submarine cables can provide for television
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 po:nts 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. HNASA
with five other Government Agencies will determine jointly the requirements,
existing and estimated, the cost effectiveness, and the potential capability
of a satellite system to meet these future needs.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1964 1965 1966

Supporting research and
technology.ecvrieeeersoeecsene $1,637 $2,100 $2,500
EChO III..I...Q.".'....O"O. 1’675 220 bt
Relay..vconeesns ceccscecnans . 2,590 525 200
SYyNCOM. . tesscesccscvsscsssnns 2,511 210 100

Early gravity gradient
experiment..,...coe00. ceeen --= 5,000 -
Total....oeeavens cescnases $8,413 88,055 $2,800
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BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The Communications and Navigation activity in Supporting Research and
Technology will identify and solve critical technical problems, advance the
state-of-art, and provide a foundation for future advanced Communicatlons/
Navigation satellites. Supporting Research and Technology on overall
Communication/Navigation system problems has been concentrated in thrze areas,
namely advanced passive and active communications satellite concepts;
navigation~traffic coordination system feasibility; and experimentation on
fundamental prcblems of electromagnetic propagation on communications and
measurements,

Echo 11

The Echo project consisted of design, development, launch, and evaluation
of a large inflatable passive communication satellite, Other than a low
level effort in experiments on Echo 11, the project has been completed. No
FY 1966 funde will be required.

Relay

Project Relay consisted of the design, development, launch, and evalu-
ation of two intermediate altitude active communications satellites. This
project demonstrated the capability to economically and reliably perform
narrowband and wideband communication between widely separated ground stations
for long perilods of time., Relay I was successfully launched in December 1962
and Relay 1I in January 1964. FY 1966 funds will be used for continuved
communications and radiation experiments data reduction and analysis.

Syncom

Project Syncom consisted of the design, development, launch, and evalu-
ation of synchronous altitude active communication satellites, This project
demonstrated the capability of performing communications experiments including
telegraph, digital data, and TV demonstrations reliably, economically, and
for long periods of time. The project was completed following the launch of
Syncom III in August 1964 and subsequent successful demonstrations. FY 1966
funds will be used for continued communications experiments data reduction
and analysis, Fiscal Year 1965 and 1966 fund requirements are based on
planned transfer of Syncom II and III to the Department of Defense (1)OD)
in 1965.

Early Gravity Gradient Experiment

The Early Gravity Gradient project consisted of the design, development,
and flight testing of a gravity gradient stabilization system in support of
the Defense Communication Satellite program., The NASA and the DOD entered
into an agreement whereby the Air Force Space Systems Command will be respon-
sible for the procurement of flight hardware, and will flight test the
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gravity gradient system as an integral part of the initial Defense
Communications Satellite flights.

The NASA will continue to monitor 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 costs of the spacecraft. No FY 1966
funds are requested by NASA.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES
SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS APPLICATIONS TECHNOLOGY
SATELLITES PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

This program was formerly entitled Advanced Technological Satellites.
The objectives of the program are (1) to develop spacecraft technology
particularly suited for space applications, (2) to provide capability for
experimental testing of techniques and devices from various engineering and
technological disciplines in the space environment, particularly in the higher
altitude orbits, and (3) to provide basic technological and scientific data
on gravity gradient stabilization in the 6,500 mile orbit which may be extrap-
olated to thz more difficult synchronous orbits. There is a need in the
Department of Defense and in the National Aeronautics and Space Administration
for improved spacecraft technology in the areas of stabilization, or:entation,
station keeping in the synchronous orbit, and for basic information 0 val-
idate theoratical concepts of gravity gradient stabilization. This :nforma-
tion 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 Sa:ellites
program to wmeet these requirements.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1964 1965 1936
Supporting research and
technolcgy...... e eseeaeaa $2,162 $1,700 $2,000
Applicaticns technology
satellites...... Ceteerreann 15,377 21,695 26,700

Total.ieeveeienneeearnnenn $17,539 $23,395 ..328,700

BASIS OF FUMD REQUIREMENTS :

Supporting Research and Technology

The ot:ective of the Supporting research and technology is to provide a
continuing effort in spacecraft component and materials investigations and
development., advanced instrumentation, stabilization and control systems
development, technology experiment feasibility and design, and advanced system
studies.
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Applications Technology Satellites

This project consists in the design, development, launch, and evaluation
of a basic spacecraft capable of performing communications, meteorological,
gravity gradient stabilization, scientific and other technological experiments,
The project includes five launches, one of a gravity gradient stabilized
satellite in a 6,500 mile circular orbit, and two launches of spin stabilized
satellites and two launches of gravity gradient stabilized satellites into
synchronous orbit. All five satellites will carry meteorological, communica-
tions, scientific and other technological experiments, and in additicn, the
6,500 mile orbit, and two synchronous satellites will carry gravity gradient
experiments, FY 1966 funds are required for continuation of spacecraft
development, gravity gradient system development, communication test equip-
ment, and scientific and technological experiments, The funding for the
ground station systems development and modifications are included in the
Tracking and Data Acquisition Program.

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Calendar

Project Events Quarter __Year
ATS -A Launch of 6,500 mile gravity gradient

stabilized satellite - 1966
ATS-B,C Launch of two spin stabilized

satellites into synchronous orbit - 1967
ATS-D,E Launch of two gravity gradient sta-

bilized satellites into synchronous

orbit - 1968



RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY BASIC RESEARCE. PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The purpose of the Basic Research Program is to initiate and administer
fundamental research in the physical and mathematical sciences which will
provide an understanding of phenomena which are important to the development
of current and future aircraft and spacecraft. This basic research is car-
ried out in NASA's Research Centers with some contract assistance by univ-
ersities, industrial and other Government laboratories. Fundamental knowl-
edge in many fields is essential for NASA's programs to advance in an order-
ly manner and on a scientific basis, Basic research in NASA has, therefore,
to cover a wide range of disciplines, and varies from very fundamentsl studies
into the nature of the atomic nucleus and its internal energies to mcre ap-
plied research in materials for application to supersonic transports or
entry vehicles, Much of the Basic Research Program cannot be specifically
identified with current NASA projects. Its broad objective is to increase
man's knowledge and understanding of the physical laws of nature and of their
mathematical expression, definition, and interpretation.

SUMMARY OF RESOQURCES REQUIREMENTS:

(Thousands of Do]larsg
1965 1966

1964
Supporting research and technology..... $22,653 $21,231 22,000

Total.. . eueeeeernonenaans ceereeesess $22,653 $21,231 22,000

BASIS OF FUND REQUIREMENTS:

The Basic Research Program concentrates on four major disciplines
directly related to NASA's current and future missions. These disciplines
are Fluid Physics, Electrophysics, Materials, and Applied Mathematics. The
following examples show some of the projected accomplishments of our FY 1966
program. Refinements in magnetohydrodynamic accelerators should permit more
realistic simulation of reentry conditions in the laboratory. Improved super-
conductors at less extreme temperatures should make possible extremely small
and lightweight magnets with very powerful magnetic fields which could be
used as a spacecraft shield against particle radiation. Research in Materials
will enable designers to select specific materials for many demanding require-
ments now being met with existing materials far less suited to the tasks.
Improved mathematical techniques will enable complex physical phenomena to

be represented more easily and more accurately and to be solved with greater
accuracy and speed on electronic computers.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1966 ESTIMATES

SUMMARY
OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY SPACE VEHICLE SYSTEMS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objectives of the Space Vehicle Systems Program are to identify and
solve the critical design problems associated with space vehicle laurch and
ascent throuzh the atmosphere, flight through space, entry into the ztmos-
phere of Earth or other planets, and landing. The program seeks to advance
the state-of-the-art on a broad front to permit the conception and develop-
ment of advanced vehicles and at the same time to solve critical technical
problems that may arise during the course of development of present genera-
tion space wehicles.

Major progress was made during the past year both in ground based
research and in flight research projects which included the successful
conduct of the first experiment in Project Fire to measure entry heatiing
at lunar return speeds and the successful launching of the Explorer IXIII
meteoroid satellite. During FY 1966 emphasis will be placed on advancing
the technology through coordinated laboratory and flight research in 1lifting
entry flight with special reference to the M-2 and HL-10 lifting body con-
figurations, in hypervelocity aerothermodynamics and ablative heat shield
performance, and in the meteoroid hazard area. A major milestone in the
meteoroid hazard program is expected during the coming year with the Saturn
launchings of the very large Pegasus spacecraft. Augmented effort will also
be given to research on the effects of high energy radiation in spac:
vehicle materials and components in the Langley Research Center's new Space
Radiation Effects Laboratory, with its 600-million~electron-volt cyclotron,
which will begin operation during FY 1966.

SUMMARY OF ERESOURCES REQUIREMENTS:

(Thousands of D»sllars)

1964 1965 1966

Supporting research and technology......... 524,951 524,559 524,000
Project FIRE:.ceeoceossessecossccacsccocescs 7,037 2,811 500
Scout reentry project............ tecissenns 305 750 5,000
Lifting body flight and landing tests...... 1,200 1,500 1,000
Project Pegasus (Saturn-launched

meteorcid experiment)............. ce e 9,900 13,690 2,500
Small space vehicle flight experiments..... 1,959 1,010 2,000
Scout~-launched meteoroid experiments....... 362 175 ---

Total....... e esesiae s e eien e 845,714  $44,495  $35,000
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BASIS OF FUNL REQUIREMENTS :

Supporting Research and Technology

The funcs requested are needed for the conduct of an aggressive broad
base program of research in spacecraft aerothermodynamics, spacecraft
structures, launch vehicle aerothermodynamics, launch vehicle structures,
space envircnmental factors, advanced space vehicle concepts, and vehicle
design criteris. The research is carried out primarily at Langley, Ames,
Lewis and Flight Research Centers, with a complementary effort in special-
ized areas at Marshall and Goddard Space Flight Centers, Manned Spacecraft
Center, and the Jet Propulsion Laboratory. The research is conducted in-
house at these NASA Installations and by contract with industry and educa-
tional institutions.

Project FIRE

The second (and last) FIRE launch will take place at the end of FY 1965.
Fiscal year 1966 funds are required to complete operations on the prcject
and to analyze and publish the results.

Scout Reentry Project

Scout experiment Reentry E will be flown early in FY 1966 to mezsure
the performance of a phenolic-nylon heat shield material. Next, two reentry
experiments will measure the performance of two elastomeric materials show-
ing promise for heat shields exposed to long duration reentry heat pulses.
Two other experiments will establish the Reynolds Number for tramsit:on
from laminar to turbulent flow and the heat transfer rate for turbulent flow
on a slender cone at 20,000 feet per second, factors which profoundly in-
fluence the design of lifting reentry configurations. The FY 1966 funds are
needed for design and construction of the instrumented payloads for ihe four
experiments to follow Reentry E.

Project Pegasus

Each of the three Pegasus spacecraft, to be launched on Saturn I
development vehicles, will expose to meteoroid penetration an area ot more
than 2000 square feet, permitting measurement of penetration rates in
materials as thick as .016 inches. Design studies will be undertaken to
exploit the technology of the capacitor type, meteoroid penetration letector,
developed in Project Pegasus, to define the penetration hazard in th2 region
between the Earth and the Moon. During FY 1966 project definition studies
will be carried out with the objective of establishing in detail the experi-
mental techniques to be used and the probable schedule of events.

The FY 1966 funds are required for launch of the third Pegasus space-
craft and for analysis of the results of the experiments. Funds are also
required for project definition and design studies for the next phase of
experiments.
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Small Space Vehicle Flight Experiments

This project consists of a series of carefully selected flight experi-
ments using small rocket launch vehicles to verify results obtained ia ground
based facilities and to investigate problems which can only be studied under
the conditions which exist in actual flight. Current work includes experi-
ments to estzblish the behavior of cryogenic propellants and other fluids in
the weightless condition, measurements of the statistical distribution of
wind velocities at various altitudes above major rocket launching bases in
the United States (Eastern Test Range and Wallops Island), and experiments with
artificially created meteors. The reentry phase of this program is designed
to test promising spacecraft materials for correlation with the test results
obtained in ground based facilities and for further correlation with the
test results obtained in the higher velocity Scout Reentry flights.,

The funds requested in FY 1966 are required to procure spacecraft,
instrumentation and small rocket motors used in performing these experiments.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES
SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY ELECTRONIC SYSTEMS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of this program is to provide the necessary advances in
technology to assure the availability of reliable and efficient electronic
components for future aeronautical and spaceflight missions. Research is
conducted in the laboratory on the problems of guidance, control, communica-
tions, tracking, instrumentation, and data processing systems. 3mall flight
experiments are used to confirm results of laboratory research and, in some
cases, to obtain solutions to problems which cannot be studied adequately in
the laboratory.

In guidance systems research the objective is reliable and lightweight
sensors, reference elements, and associated components which will make up
future guidance systems. The program emphasizes technique and component
research in inertial, optical, and electromagnetic phenomena for use in the
sensing and reference functions. The companion program in control systems
research establishes the technology and design requirements for manu:zl and
automatic flight control systems and spacecraft attitude stabilizaticn systems.
It deals with the problems of displays for manned vehicles, adaptive auto-
matic controls, economical attitude stabilization for long life satellites,
and accurate pointing techniques for optical communication devices.

Research in communications is concerned with increasing the data
transfer capability of spacecraft by providing advanced techniques and
components for space-to-ground communication. Satellites and deep space
probes require smaller, lighter equipment with more power and greater relia-
bility than is presently available in order to transmit information without
unduly consumning payload weight. Particularly critical are the requ:rements
imposed on a communications system by space probes to Venus, Mars and beyond,
Related research in data acquisition is providing the basis for further im-
provements in the ground based systems designed to track spacecraft and
receive transmitted data. Improved accuracy in the determination of trajec-
tory parameters will, among other things, increase understanding of geophysi-
cal phenomena and variations in the Earth's gravitational field.

The rapidly expanding requirements for automatic data processing systems,
to be used both on the ground and on board spacecraft are stimulating many new
developments in this field. The research in this program is providing a
basis for improvements in direct, rapid commurication between comput2ars and
users; for bigher capacity, fast data storage units, and tfor greater use of
data processing systems in logical decision making.
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SUMMARY OF RESCURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 1966
Supporting research and technology.... $26,380 $23,322 $30, 000
Small flight projects...iiiciaan.. oo 2,320 2,100 4,400

Total........... it recerienann - $28,700 $25,422 $34,400

BASIS OF FUNL REQUIREMENTS:

Supporting Research and Technology

Funds are required to continue research on promising guidance devices
such as cryogenic and electrostatically suspended gyroscopes, optical radars,
star mappers, and star trackers. Research in control systems and techniques
such as gravity gradient stabilizers, displays, and aircraft landing 2quip-
ment will be continued. Considerably more emphasis in FY 1966 will bz placed
on communications research; specifically on transmitter tubes designed for
optimum efficiency, on practical laser communications devices, and on improved
understanding of propagation phenomena at both radio and optical frequiencies.
The program will include research on electronic circuits to increase relia-
bility. It will continue work in progress on promising new computer memories,
magnetic logic devices and on concepts which improve the accessibility and
utility of computers in spacecraft or ground based applications. Reszarch
in instrumentation will emphasize remote upper atmosphere density sensors,
improved vacuum analyzers, solid state image converters and low power or
wireless bioelectronic devices.

Small Flight Projects

Small flight projects support both the radic attenuation measurements
and the horizon definition research programs. Ground based simulation
techniques are inadequate to verify research theories in these areas. The
radio attenuation measurements (Project RAM) has to date established that
materials addition tends to alleviate the radio blackout problem for entry
velocities below 18,000 feet per second. Future flights are planned 1using the
Scout vehicle to evaluate this and other techniques for reentry velocities
of 28,000 feet per second and beyond. Flights in support of the horizon
definition research program (Project SCANNER) are planned to develop a better
knowledge of the Earth's horizon so that better vertical sensors based on
horizon scanners can be designed. These flights, utilizing Trailblazer Il
vehicles, will be sub-orbital and will carry high-resolution radiomet2rs and
a star mapper reference system.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY HUMAN FACTOR SYSTEMS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

This program has four major objectives: (1) to determine man's rzactions
to the novel environments of space and aeronautical flight, (2) to define the
essential requirements for sustaining and protecting man in these enviromments,
(3) to provide the technology necessary to develop suitable life-suppd>rt and
protective systems, and (4) to discover means of integrating man's cajabili-
ties with thcse of machines to obtain composite systems of superior parform-
ance,

The first and second objectives will help establish the limits of man's
usefulness ir space or on the moon: To what extent will his ability to ex-
plore, observe, and experiment be encumbered by the mechanical devices and
restraints necessary to sustain his life? How will his judgment and powers
of percepticn be affected by his environment? What limitations must be
placed on hig exposure time to extra-terrestrial enviromments to avoid both
immediate and long-term damage? The second and third objectives together will
determine the costs in weight, and therefore in dollars, of sustaining human
life in space: How much food, water, and artificial atmosphere must be pro-
vided? To what extent, and at what cost in weight, can these be manufactured
on board the spacecraft from human waste products? How much natural radia-
tion can man endure and how can the required shielding be provided at least
weight? The fourth objective will determine the extent to which the presence
of man, with his unique capabilities, can compensate for the costs of sus-
taining him: How can the machine systems required to take him to the moon be
made simpler, more reliable, and lighter in weight by substituting human
functions for certain mechanical functions? How can man's capabilities as an
observer and recorder of information be augmented by machine systems?

Answers to all of these and many other related questions are being
sought in this research program. The work is done by researchers in elec-
tronics, physics, engineering, psychology, biology, and nearly every field
of medicine. Many of these are NASA scientists and engineers; many more are
located in uaiversity and industrial laboratories and in other Goverrment
agencies.,
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SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 1966
Supporting research and technology.. $13,200 $11,850 $13,000
Small biotechnology flightprojects.. --= 1,470 1,900 .

Total......oovn Ceterieeenanaeeea. $13,200 $13,320 $14,900

BASIS QOF FUNL REQUIREMENTS:

Supporting Research and Technology

This program has four major objectives: (1) to determine man's reactions
to the novel environments of space and aeronautical flight, (2) to define the
essential recuirements for sustaining and protecting man in these environments,
(3) to provide the technology necessary to develop suitable life support and
protective systems, and (4) to discover means of integrating man's capabili-
ties with those of machines to obtain composite systems of superior perform-
ance. The research is conducted in NASA Installations, in university and in-
dustrial laboratories, and in other Government-agency laboratories.

Small Biotechnology Flight Projects

This project represents a continuing series of small flight experiments
each designed either to validate results of laboratory research or tc obtain
essential information not obtainable from research in the laboratory. Ex-
periments to be performed in FY 1966 include the measurement of physiological
processes in humans under conditions of stress encountered in flight, and
measurements of the adaptability of animals to prolonged orbital flight.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY NUCLEAR-ELECTRIC SYSTEMS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

Nuclear-electric power generating systems and electric propulsion systems
have been considered as two complementary parts of this single overall program,
For future manned deep space or interplanetary missions in which the high
specific impulse attainable from electric propulsion would be uniquely advan-
tageous, nuc.ear-electric power is the only feasible source of the megawatt
power levels required for large electric thrustors. Research has also in-
dicated potential applications of electric propulsion for attitude ccntrol
and station keeping where power levels of only watts would be required, and
for satellite orbit raising and unmanned space probes where power require-
ments would he in the kilowatt range. The lower power requirements for these
applications of electric propulsion can again be provided by nuclear power
generation systems, although the power systems described under Chemical and
Solar Power may also be applicable.

Concepts for utilization of large nuclear reactor power systems in-
clude potential for stationary power plants on the moon and planets, and for
advanced comraunication and other on board power requirements as well as for
electric propulsion. Isotope power represents the nuclear energy cortribu-
tion at low power, in the watt to kilowatt range.

The Atomic Energy Commission (AEC) is developing isotope powerec systems,
and it is proceeding with efforts in the range up to 250 watts., NAS{ is re-
sponsible for integrating such power supplies into spacecraft. Close coord-
ination between the agencies is maintained to insure that the AEC work is
directed to meet NASA's requirements and that the results will be suitable
for effective integration into the spacecraft systems.

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 1966

Supporting rescarch and technology.... $26,749 $23,192 $24,000

SNAP-8 devalopment.....veuoeeens cevesas 15,465 17,000 ---

Space electric rocket test (SERT) 3,467 2,300 3,000
Small nuclzar electric propu131on

and power flight projects.......... 282 === -

Total.ieeeneenrionosnenosnsonsosnss $45,963 $42,492 $27,000
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BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

In nuclear power generation, technology is provided for conversicn of
nuclear energy to electric power by power conversion systems such as the
liquid metal Rankine cycle, the gaseous Brayton cycle, thermionic direct
conversion and magnetoplasmadynamic systems. Component research, liquid-
metal and liquid-metal vapor properties, space environment effects, acvanced
concepts and mission analysis represent typical areas of research. Ir Elec-
tric Propulsion research, major emphasis is on the technology of electro-
static thrustor systems (ion engines) that have now been both scaled vp and
clustered from three kilowatts to 30 kilowatt units, with the next immediate
objective of scaling to a 100 kilowatt size. Small electrothermal thrustors
such as arc jets and resistance heated jets are also receiving emphasis be-
cause of early potential application for satellite attitude control ard sta-
tion keeping.

Space Electric Rocket Test (SERT)

The broad objectives of the SERT program have been to obtain datz on
electric thrustor systems that cannot be obtained in ground test facilities,
and to flight qualify electric propulsion systems for mission application.
On July 20, 1964, the SERT I flight conclusively demonstrated that electric
thrustor jion beams can be successfully neutralized in space and also vali-
dated ground based facility practice. In the current phase of the SERT
project, electric thrustors are being evaluated in ground based facilities
for satellite attitude control and station keeping applications. If proven
advantageous, the ground test results will be verified by flight test.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY NUCLEAR ROCKETS ?2ROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The emphasis in the nuclear rockets program is on laying a technological
foundation for proceeding with confidence on the development of nuclear rock-
et systems that will be required to accomplish heavy payload, high ensrgy
missions in space.

Nuclear rocket propulsion provides significant performance advantages
for potential missions beyond Apollo such as lunar base logistics operations,
very heavy deep space instrumented probes, and manned exploration of the
planets. Manned planetary expeditions are considered among the major ap-
plications for nuclear rockets; a nuclear rocket-propelled Mars spacecraft
could be one third to one fifth the weight of a chemically propelled space-
craft,

A major part of the nuclear rocket program is the research and engineer-
ing on the nuclear reactor itself since this entire field is relatively new.
In addition, emphasis is placed on the solution of problems associated with
non~reactor components whose operating requirements tax the available tech-
nology and on the study of the fundamental heat transfer, fluid flow, struc-
tural design, and nuclear phenomena involved. An essential part of this
program is investigation of experimental ground test engine systems required
to develop a full understanding of the interaction of components in nuclear
rocket engines and of the system performance characteristics. These data
form a basis for eventual flight system development and provide information
required by nission planners to incorporate nuclear rocket capabilities in
advanced missions.

SUMMARY OF RESQURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 1966
Supporting research and technology.... $21,261 $21,731 $22,000
KAWL e et eeneernnnevennneconennnsesnnnns 1,700 - -—-
NERVA. .. eoveiernnssncnnas e eneene 48,820 34,261 35,000
RIFT e e tevueereeeneeoeeseennnnnnnnnenes 6,645 ——- -
NRDS . ¢ vveuvroronvsesanssesassensasnanas 750 739 1,000
Totalew.souns ettt s $79,176 $56,731 $58,000
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BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The supporting research and technology program satisfies four basic
needs:

1. supporting data for current projects (NERVA).

2., technology for the development of future generations of nucl.ear
rocket engines and vehicles.

3. feasibility investigations of advanced nuclear propulsion concepts,
and

4, studies of special flight safety consideration of nuclear rockets.

The program includes research on the components and systems required for both
the reactor and engine of future nuclear rocket propulsion systems. The
major problems studied are those associated with developing systems ihat will
operate reliably under the adverse conditions of reactor radiation and temp-
erature extremes inherent in a nuclear rocket engine.

NERVA

The objective of the NERVA (Nuclear Engine for Rocket Vehicle Applica-
tion) project is to develop nuclear rocket engine systems that can be tested
in ground based facilities to provide a complete understanding cf the per-
formance and operation of these systems and their major components under
operating conditions corresponding to those of future space missions. The
work is being carried out at a nominal power level of 1,000 megawatts, cor-
responding to a thrust of approximately 50,000 pounds with a specific impulse
over 700 seconds. The emphasis is on developing for this purpose components
and systems which can lead directly to the later development of operational
flight engins systems with a high assurance of success. Specific technical
objectives for the NERVA project are to provide the reactor, engine systems,
facilities and component technologies. The project is conducted principally
under a joint AEC-NASA contract by the Aerojet-General Corporation and West-
inghouse Electric Corporation.

NRDS Operations

The mission of the Nuclear Rocket Development Station in Nevada is to
provide a site for ground static testing of reactors, engines, and eventual-
ly, vehicle stages for the Nuclear Rockets Program. The funds under this
project provide for NASA's share of the base support services necesscry in
the maintenance and operation of the facilities at the site.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY CHEMICAL PROPULSION PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:
The chemical rocket research program explores the engineering science
of propulsion for the spectrum of anticipated vehicle applications ircluding
launch vehicles, upper stages and spacecraft. The work covers basic studies
and experiments such as measurements of chemical and physical properties of
propellants, ignition and combustion phenomena, classical and non-equilibrium
thermodynamic processes, studies of fluid mechanics; gas dynamics; heat
transfer and solid mechanics. This area also includes the examination of
new materials, propellants or processes. Analyses are made of the functions
a piece of propulsion equipment must do, the performance levels that can be
met and, in the broad cycle efficiency sense, the conditions under which it
might best perform. Future requirements and new problem areas are identified
for further work.

An experimental engineering program has been undertaken to bridge the
technological gap between propulsion research and the initiation of mission
oriented pronulsion system development. This work involves the design,
fabrication and test of model experimental propulsion systems and sub-
components to demonstrate their engineering practicality. These experimental
system demonstrations will significantly reduce the engineering costs and
development “imes required to bring advanced propulsion systems to operational
status when future programs require. They will also provide mission planners
with clearly defined operational envelopes for future propulsion systems.

A direct result of this work will be preliminary engineering specifications
for advanced systems with design criteria and fabrication process detail.

A by product will be realistic assessments of potential development costs and
schedules, and facility and equipment requirements.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1964 1965 1966
Supporting research and technology......... $21,970  $24,762  £30,000
M-1 engine project...... chee e tsesacene 24,000 24,000 ---
Large=solid-motor project......cceovcocesne -=- 15, 000 -=-
Small chemical propulsion flight projects.. 30 30 -
Totale.. . cvieineeronvennseaconens ceesoe oo $46,000 $63,792  £30,000
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BASIS OF FUNL REQUIREMENTS:

Supporting Research and Technology

Advanced engine design concepts for improving vehicle performance with
chemical propellants are being investigated for launch vehicle and upper
stage application; the more exotic high energy propellants are being examined
for use in spacecraft where high specific impulse offers significant weight
savings. A liquid propellant experimental program is concentrating initially
on spacecraft propulsion related to immediate future applications; it includes
an advanced propulsion system designed for earth storable propellants and an
extension of work on high performance propellant systems intended for use in
upper stages.

The solid propellant motor program includes research on nondestructive
testing techrniicues for inspection and qualification of loaded motors,
ignition and instability problems, thrust vector control systems, methods of
combustion termination, and improved processing techniques. New require-
ments under investigation are stop-restart capability, more accurate thrust
alignment, ard improved predictability of propellant burning rate. An experi-
mental engineering program will support the technology related to solid motor
development.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES
SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY SOLAR AND CHEMICAL POWER ?ROGRAM

PROGRAM OBJECTLIVES AND JUSTIFICATION:

The Solar and Chemical Power program provides research and technology
necessary for the development of new and improved methods of solar and
chemical power generation for space applications. The program includes
research on all elements of complete systems: (a) the energy collection
equipment such as a solar collector or a reactant supply; (b) the energy
conversion devices including solar cells, thermionic generators, turbo-
machinery, fuel cells, etc.; (c¢) the energy storage unit such as a ba:tery
or thermal energy storage device; and (d) power conditioning and powe:r
management equipment.

All active space vehicles require electrical power for the opera:ion of
equipment, such as instruments, communication and data processing. For
manned space missions, electric power is also required for additional func-
tions such as life support and guidance for controlled reentry. Thus, this
multi-disciplined program makes a direct and significant contribution to a
broad cross-section of the national space program.

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 . 1966
Supporting research and technology... $14,000 $13,745 314,200
Total..ovveevsneennosensonnsnsseas $14,000 $13.745 244,200

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

Funds are required to support continuing research on improvement of
solar-cell radiation resistance and calibration standards, lightweight
solar-cell arrays, direct conversion of solar-to-electrical energy by new
and improved thermionic and thermoelectric conversion techniques, lightweight
and accurate solar collectors, thermal heat storage materials and contain-
ment, gaseous dynamic system components, battery life extension and charge
rate control, advanced high efficiency fuel cells and power distribution
reliability. Research in NASA Installations, other government agencias,
universities, and industrial contractors all contribute to the Solar and
Chemical Power program.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY AERONAUTICS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The primary role of the Aeronautics program is that of conducting scien-
tific research to improve the efficiency, utility, and safety of aircraft,
Continuing overall objectives of the NASA aeronautical effort in the Office
of Advanced Research and Technology are:

l. To exercise unbiased technical leadership in the generation of ad-
vanced aircraft concepts.

2. To seek technological advances which will permit the development of
improved aircraft,

3. To provide research information to industry for the design ¢f new
aircraft.

The continuing scope of the NASA aeromautical research program incluces work
in aerodynamics, structures, materials, and air breathing propulsion, the
operational and safety aspects associated with these disciplines and, to

some extent, electronics and human factors. It is the evolutionary research
in these technical disciplines that provides the fundamental knowledge needed
to understand the complex problems involved in the design and construction

of advanced aircraft, Understanding of these problems, in turn, aids in the
determination of the likely direction of technological advances in the future.
For example, the XV-5A fan-in-wing aircraft, the tilt wing XC-142A V,;STOL
transport, and the variable sweep concept for the F-1ll originated several
years ago as promising concepts as a result of NASA research. In the years
between the first indication of the value of the concept and the first flights
of the vehicles NASA aided in the detailed formulation of the conceptis and in
substantiating the overall capabilities of practical vehicles based on these
concepts. [n addition, NASA has conducted and will continue extensive wind
tunnel tests, simulator programs, and flight investigations using appropriate
test-bed aircraft to substantiate predicted performance and operatiornal
characteristics of such vehicles and to aid in the solution of problems of a
developmental nature. In this regard, advanced technical development. in sup-
port of military and civil aircraft procurement will continue to be conducted.
This work is performed in cooperation with government sponsored contractors
at the request of the cognizant government agencies.
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Experimental research and development aircraft and engineering-test-
pilot-proficiency aircraft considered necessary to carry out and support the
aeronautics effort are included under this program.

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollers)

1964 1965 1966

Supporting research and technology.... $9,195 $7,887 $8,300
X-15A research aircraft......... ceenne 900 1,425 900
Supersonic transSporticiscececssass ceaan 8,821 19,953 16,000
V/STOL aireraft.. .o e e eeeeeeeeennnans 2,879 2,850 2,000
Hypersonic ramjet experiment.......... --- 3,125 5,000
XB-70/SST flight research project..... -=- --- 10,000

Total....... Ce et esseaessaasenn eees 821,795 $35, 240 $42,200

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The Supporting Research and Technology program in Aeronautics in FY 1966
will include studies directed toward improvement of subsonic, superscnic, and
hypersonic aircraft, for example aerodynamic studies of means cf improving
the efficiency of subsonic transport aircraft by delaying the drag rise due
to compressibiiity effects at transonic speeds; studies of new structural
design concepts required to fabricate reliable lightweight structures suit-
able for long .ifetimes under high temperature conditions, for supersonic anc
hypersonic aircraft; studies of air-breathing propulsion cycles and engine
components to increase efficiency and permit the design of efficient light~
weight engines for V/STOL aircraft, supersonic transport, and hyperscnic air-
craft; studies of manned hypersonic air-breathing vehicles which have the
potential of providing hypersonic reconnaissance capabilities, hypersonic
transport, and recoverable hypersonic air-breathing launch vehicles; and
studies directed toward improving flight safety and increasing operational
flexibility of present and proposed aircraft, especially under adverse or
"all-weather' flight conditions.

X-15 Research Aircraft

The NASA-Air Force-Navy Research Airplane Committee early in 1964 de-
cided that the X-15 aircraft should be used to obtain additional basic
research information (especially in the areas of air-breathing propulsion,
aerodynamics, and structures) for the next logical step in our flight
research program--manned, maneuverable hypersonic cruise flight. This de-
cision was based on the fact that the X-15 aircraft are the only vehicles
available tc obtain this information. It is anticipated that addition of
these tasks to the program will require X-15 flight tests at least through
calendar year 1968.
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One of the three X-15 airplanes to be used in this program has been
modified, following an accident in 1962, to increase its speed potential
from its original capability of Mach number 6 to Mach number 8. The higher
speeds will be required for the Hypersonic Ramjet Experiment and for studies
of hypersonic aircraft structures. The increased speed capability can also
be exchanged for increased flight duration at Mach numbers of 6 and below,
when this is necessary, for certain tests such as those required for aero-
dynamic heat transfer studies.

Supersonic Transport

The NASA role in the national supersonic-transport project is to pro-
vide the research information required for the project on a timely basis.
During FY 1965, NASA will expand its programs in the areas of propulsion,
aerodynamic efficiency, dynamic stability, noise, sonic boom, and structural
materials, In the area of operating problems, joint NASA-FAA studies of
simulated air traffic control problems for supersonic transports will be con-
tinued to determine the effects of present and proposed air traffic ccntrol
systems on design requirements and operating techniques for the airplznes.

Flight tests will also be conducted utilizing specially modified jet
transports now owned by the NASA or to be leased, to define the desired
handling qualities under normal and emergency conditions, to define tkte
height control requirements in flare and landing, and to review the require-
ments for airworthiness test procedures.

V/STOL Aircraft

In FY 1966, greater attention will be given to the potential of V/STOL
aircraft for c¢ivil applications. Special emphasis will be placed on pro-
viding design and operational information required in the development of
V/STOL short-haul aircraft to satisfy increasing transportation nz2eds in
congested, highly developed areas. Research will continue on hign speed
V/STOL aircraft considering such problems as engine hot gas reingastion, of
particular concern for jet V/STOL designs. Flight research utilizing vari-
able stability V/STOL research aircraft will continue with the objective of
defining minimum and optimum requirements for V/STOL handling qualities and
control, under visual flight regulation as well as instrument flight regula-
tion conditicns. These programs will be supplemented with ground based
research utilizing a six-degree-of-freedom simulator and with results from
flight evaluations of specific military aircraft (e.g., the XC-142A tilt-
wing, X-19A tilt-prop, and XV-5A lift-fan vehicles).

Hypersonic Ramjet Experiment

This project seeks the eventual construction of a research test eagine,
and flight on the X-15 airplane to provide information on ramjets operating
in a speed range from Mach number 3 to Mach number 8, as a means of advancing
the technology cf air-breathing propulsion. The ramjet power-plant, with
which great acvantages in reduced weight and improved flight efficiency are
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foreseen, is expected to be useful for hypersonic transport aircraft, launch
vehicles, and spacecraft flying within the atmosphere. During the first phase
of the program, which was started in FY 1965 and will continue during FY 1966,
selected coniractors are performing independent studies to establish technical
concepts and accomplish preliminary designs. These studies consist primarily
of analyses such as engine cycle, inlet aerodynamics, and combustor and

nozzle aerodynamics, with some substantiating laboratory effort. Evaluation
of the proposa.s resulting from these studies will provide the basis for a
decision on the continuation of the project into a later phase ia which the
construction of the engine would be funded,

XB-70/SST Flight Research Program

This program is designed to obtain advanced research information in the
basic problem areas related to large supersonic aircraft and to provide re-
search information and advanced technology for the design, development, con-
struction, and flight test of the American supersonic transport, The first
phase of the program, which began in FY 1963, consisted of installation of
instrumentation in the two XB-70A aircraft during manufacture and the ac-
quisition, reduction, and analysis of certain data obtained during the USAF
flight test program. The second phase, beginning in FY 1966, will consist
of continuation and expansion of the initial NASA program and the initiation
of several acditional tasks, such as aerothermoelasticity research, which
could not be accommodated during the USAF program. NASA will fund all of
the costs associated with the NASA XB-70/SST Flight Research Program, in-
cluding the cost of operating one XB-70 aircraft. This program s obtaining
results whict are useful to the Federal Aviation Agency in its role as man-
ager of the United States Supersonic Transport program; the FAA 1s ke>t in-
formed on the progress of the program on a continuing basis,
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF TRACKING AND DATA ACQUISITION TRACKING AND DATA ACQUISITION PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The purpose of this Program is to provide tracking and data acquisition
support to meet the requirements of flight projects., Responsive and efficient
support is provided for all NASA projects, and as mutually agreed, for
projects of the Department of Defense, other govermment agencies, universities,
private corporations, international organizations, and other countries engaged
in mutual research endeavors,

Support is provided for manned and unmanned flights; for spacecraft,
launch vehicles, sounding rockets, and research aircraft; for earth oro>ital
and sub-orbitzl missions, lunar and planetary missions, and space probes,

Types of support provided include tracking to determine the position
and trajectory of vehicles in space, acquisition of data from scientific
experiments ard on the engineering performance of spacecraft and Launch
vehicle systems, transmission of commands from ground stations to spacecraft,
communication of information between various ground facilities and mission
control centers, and processing of the data acquired from the space veaicles,
Without this vital support, the NASA space research program would not be
possible,

Tracking and data acquisition support is provided by a world-wide
network of ground stations (including Department of Defense stations aad
instrumented chips), and by general purpose facilities in launch areas. These
stations are linked together by a network of ground communications which
provides the real-time information necessary for critical decisions,
Facilities also are provided to process into meaningful form the large amounts
of data which are collected from flight projects,

Tracking and data acquisition facilities are used for support of :current
missions, At the same time, they must be augmented to meet the requir:=ments
of missions in the immediate future. Concurrently, planning must proc:zed for
projects which are even further in the future, and equipment and techniques
must be develcped to assure a sound technological approach for the suprort of
the more complex mission requirements of the next generation,
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SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1964 1965 1966
Operations....cieeisienceeronsscassannes $78,131 $102,819 $129,300
EQUIPMENE , « v vueeennnseennsoeanaennasees 103,326 157,248 102,400
Supporting research and technology..... 12,890 14,683 14,500

Total.ieeieereioeecneenssnceannoneanss $194,347 $274,750 $246,200

BASIS OF FUND REQUIREMENTS:

Operations

Funds are required for the operation and maintenance of the world-wide
tracking and data acquisition facilities, The operations program for FY 1966
reflects the increased activity required to support the more complex flight
missions which will occur during the period, New facilities, funded ia prior
years, are becoming operational and existing facilities are being augmanted
with equipment to meet the requirements of upcoming projects, Additioaal
personnel and logistics must be provided to operate and maintain the naw
facilities and equipment,

Equipment

Equipment must be procured and facilities must be modified to meet the
tracking and data acquisition support requirements of forthcoming flight
projects. Funds required for this purpose will decrease in FY 1966 primarily
because the large procurements necessary to meet the stringent support
requirements of the Apollo Program were initiated with FY 1964 and FY 1965
funds., FY 1966 funds will be required to continue these procurements, and
also to provide the many and varied equipments which are necessary for
support of the complex unmanned missions scheduled to occur in the 1967-1968
time period,

Supporting Research and Technology

Supporting Research and Technology is the activity whereby the Of:ice of
Tracking and Data Acquisition develops a technology of advanced systems,
components and techniques which are then used to implement the various networks
to meet the requirements of new flight projects, The program for FY 1966 will
emphasize system integration of the new equipment developed in recent years,
direct increased attention toward data handling and processing techniques,
and expand the effort in the area of complementary spacecraft equipment.,
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RESFARCH AND DEVELOPMENT
FISCAL YEAR 1966 ESTIMATES

SUMMARY

OFFICE OF TECHNOLOGY UTILIZATION TECHNOLOGY UTILIZATIOMN PROGRAM

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 iadustrial
techniques and to develop new products and methods. It is the purpose of
Technology Utrilization to assist in identifying quickly these many opportuni-
ties and to insure their expeditious dissemination for the benefit of
American industry, and ultimately the individual U. S. citizen. Technology
Utilization also includes projects to study and evaluate those factors which
will improve our understanding of the implications of the space program.

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)
1964 1965 1966

Technology utilization......ceeveveeonrasn. . $3,500 $4,750 $5, 000

BASIS OF FUND REQUIREMENTS:

One of the important elements of the technology utilization program is
the identification and reporting of new technology resulting from NASA
activities. This is accomplished primarily by NASA personnel but in certain
circumstances by specialists from research institutes, universities and
industry. Included in this effort is a continuing state-of-the~art survey
organized arcund broad scientific areas and disciplines. Commercially oriented
reports of reported innovations possessing industrial potential are prepared
by a number cf industrial research institutes and disseminated for coasidera~
tion and possible adaption by industry.

In addition to the normal method of dissemination via libraries and mail-~
ing lists, seven pilot projects in regional information dissemination are
being supportec. 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. The Midwest Research
Institute (MEI) pilot project, initiated in early FY 1962, is now serving
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more than 1000 firms. The Aerospace Research Applications Center (ARAC)
project is now nearing the end of its second year of operation. This center
charges companies a membership fee for the services the center offers. All
but two of the original 29 member companies have renewed their memberships
with ARAC and the center has considerably expanded its enrollment in :he
second year. During FY 1964, five centers in addition to MRI and ARAC were
established. These are at Wayne State University (Detroit), the University
of Pittsburgh, University of Maryland, the North Carolina Science and Tech-
nology 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. 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 universitie:s
received grants for research in the management of research and development.
Studies underway include research in the process of scientific inquirv, com-
plex problem solving, contracting systems and procedures, project manigement,
cost estimation and budgeting.

Studies of the impact of the space program upon the national economy
particularly with respect to its effect upon the different geographic,
industrial, and civilian sectors of the economy; on national economic growth:
and upon the allocation of scientific and engineering manpower have been
sponsored by this program. A study recently started at the Universitv of
California, Los Angeles, is attempting to analyze the shifting geographic
patterns of primary, first and second tier contracting. Another study funded
at Washington University (St. Louis) attempts to analyze the national impact
of governmental spending with particular emphasis being laid upon var:ations
of the level and composition of these expenditures.

The impact of expenditures is being studied in both an empirical and a
qualitative sense to learn of the types of magnitude of the community
problems created by the space center build-up in the Cape Kennedy area. In
another case, expenditures have stimulated rapid growth of a major sc:entific
laboratory in Boulder, Colorado. Many changes in the economic base of the
community, population, and local attitudes have resulted. A study now under-
way at the University of Colorado will analyze these changes in considerable
depth.

It is to be emphasized that the Technology Utilization Program ati its
present stage is still very much an experimental program. Future plaus,
therefore, will be based upon review and assessment of every phase of the
present Technology Utilization Program. Future plans also call for feasi-
bility studies of the numerous additional ideas generated by the Program,
ideas which offer promising new avenues whereby new science and technology
emanating from the space program can be more readily transferred to the
non-space comnunity.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION BILL

CONSTRUCTION OF FACILITIES

For advanee planning, design, and construcfion of facilities for
the National Acronautics and Space Administration and for the
acquisition or condemnation of real property, as authorized by law,
[$262,880,5001 $74.7¢0,000, to remain available until expended.
(42 U.S.C. 2451, et seq., 50 UU.8.C. 151-160, 511-515; Independent
Offices Appropriation Act, 1965; additional aulhorizing legislation to
he proposed.)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

CONSTRUCTICN OF FACILITIES

Program and Financing (in thousands of dollars)
!
3 Budget Plan Obligations
[
1964 1965 1966 1964 1965 1966
1
Program by activities: i !
Direct program: é
1. Manned space flight,....¢e0ceueee 496,842 213,481 27,825 384,120 431,400 127,700
2. Scientific investigations in
SPACE, sevsecacesrasssissossasres 16,698 5,765 8,377 32,831 34,500 8,300
3. Space applicationS.seceescescsese 3,933 ceevene croeene 3,697 100 300
4, Space technologV.eeseesesocsesnes 60,950 23,812 20,43 68,174 76,400 21,500
5. Aircraft technology...eseeesoeese 2,585 4,452 762 100 7,000 800
6. Supporting activities.....ecee0s.. 134,442 15,370 17,301 57,637 110, 200 13,000
Total direct,ieeeecececnccccscnes 715,450 262,880 74,700 546,559 659,600 171,600
Reimbursable program:
3' Space applicationS.”.'..-l'.‘... e 8 00 00 6 900 e s o 2 LI B B N 2’597 ”> 000 00
Totaleeeoesessoocnsssossosnssoes 715,450 262,880 ' 74,700 | 546,559 662,197 171,600
Financing:
Receipts and reimbursements from
Administrative budget aCCGUHtS...... R severe ceeve. 2,490 tr2ee e see s e
Recovery Of prior year ObligationS... EEEEE ence % e eseoe -158 ses e R
Unohligated halance available. start :
of year: !
For completion of prior year budget '
plansnoontccaco'o'.onnnono--aoo-co es s e oo een 4 ss 0 -380,011 '544,791 ‘147,253



CONSTRUCTION OF FACILITIES

Program and Financing (in thousands of dollars) - Continued

|
|

Budget Plan Obligations
1964 1965 1966 1964 1065 1966
Available to finance new budget
Plans..ceiecieaneseosasscncrnnnes -15,797 sevven teens -15,797 ceses searas
Unobligated balance transferred
from "Research and development"
77 Stat, 439) .. eecencrenssccsnene -1,779 sesene cesacs csorae -1,779 ceoces
Unobligated balance transferred to
"Research and development"
(76 Stat, 731) and (75 Stat. 355). 15,472 secone ceseen 15,472 vacses sesses
Unobligated balance available, end
of year, for completion of prior
year budget plansS,..eeeseacesccees cesens sescns coseee 544,791 147,253 50,353
New obligational authority....... 713,346 | 262,880 74,700 713,346 262,880 74,700
New obligational authority:
Appropriation..eeeesoesecccesscanns 680,000 262,880 74,700 680,000 262,880 74,700
Transferred from:
"Research and development"
(77 Stat, 439)cecsscenccosssencss 20,046 N seseee 20,046 cerse cencae
"Administrative operations"
(77 Stat, 439).i.ciucinncisannnss % 13,300 sesees ceees 13,300 +  ,..... ceses
L
!
Appropriation (adiusted)cvievecas i 713.346 i 262.880 74.700 713.346 262.880 74.700
{




£1 - 69 - O 962-192

# 4D

CONSTRUCTION OF FACILITIES

Program and Financing (in thousands of dollars) - Continued

Note,—Reconciliation of budget plan to obligations:
Total budget plan..cscocscsacossossocssosessonnos
Deduct portion of budget plan to be obligated in

subsequent yearsS.,..ceceveersssscctroncssrsassne
Add obligations of prior year budget plans.......

TOtal ObligationS---..o.-.-.-.-.--.---....na-

1964 actual

1965 estimate

715,450

430,323

261,432

546,559

262,880

58,010
457,327

662,197

1566 estimate

74,700

33,700
130,600

—

171,600



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION

(In thousands of dollars)

Fiscal Year Fiscal Year Fiscal Year

Locaticn 1964 1965 1966
Ames Research Center....eeeesees $11,580 $5,730 $2,749
Electronics Eesearch Center..... 4,820 10,050 10,000
Flight Research Center.......... 2,495
Goddard Space Flight Center,,... 17,182 1,791 2,400
Jet Propulsion Laboratory....... 3,243 3,620
John F, Kennedy Space Center,

NASA:uwesevoesossassanonsasnns 284,690 89,073 8,595
Langley Research Center..,...... 9,943 4,575 8,250
Lewis Research Center........oes 20,468 2,055 867
Manned Spacecraft Center,....... 36,142 24,443 4,400
Marshall Space Flight Center.... 30,081 15,000 4,776
Michoud Plant....eceesveanccncose 9,058 6,313 300
Mississippi Test Facility..eees. 96,163 54,182 2,121
Nuclear Rocket Development

Station..uissesesescnsonsonnscs 4,190
Various LocationS..eeessesesnses 184,820 44,299 21,694
Wallops Statlon..sesececeesscscsss 575 1,749 1,048
Facility Plaaning and Designl/., __ 7,500

Total Plan..eeeeeecevecaasssss $715,450 $262,880 $74,700

1/Amounts appropriated 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.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES
(Dollars in thousands)

9 4D

NASA INSTALLATION COGNIZANT PROGRAM OF FIiCE | LOCATION OF INSTALLATION [ COUNTY NEAREST CITY
FOR INSTALLATION | afeCCmss T2 .12 |
riviLiciiu ELCLU’
Ames Research Center |Advanced Res, & Tech, 1 California ! Santa Clara Mountain View
INSTALLAT 1ON MISSION T ' PERSONNEL STRENGTH FY 1964 |FY 1965 | FY 1966
NASA PERSONNEL (End of Year) 2204 2205 2205
Labor.:tory resizrch in (alerodynar{lics, thermidynamics miterials, CONTRACTOR AND OTHER PERSONNEL 292 350 378
struc un-::s, guidance and control, space sciences, environ- TOTAL ALL PERSONNEL 5496 7555 7583
mental biology, life detection, life synthesis, human factors, LAND NO. ACRES
and fundamental physics and chemistry; precject management of NASA_OWNED -
. . ces - _ 115
l{x;ilanm::-d space-flight projects (Scientific probes and satel- OTHER GOVERNMENT AGENCY-OWNED 120
es); development of scientific-experiment payloads for NON-FEDERAL (Leases, casements) -0-
spaceflight projects managed at Ames and elsewhere. TOTAL LAND 235
TOTAL CAPITAL INVESTMENT
(Including NASA-Owned Land) (as of June 30, 1964 ) $ 155’427'0
: COGNIZANT |FY 1859  THRU FY 1966 FUTURE YEARS TOTAL
PROJECT LINE ITEM QOFFICE CURRENT YEAR (Estimated) (E stimated) ?EL‘L“,::‘::)S
Systems Engineering Facility 0SSA 96.0 2,749.0 - 2,845,0
ALL OTHER PROQJECTS 48.835,.0
1] ®
TOTALS 48,931.0

NASA FORM 1029 (REV. NOV 64) PREViOUS EDIT!ONS ARE OBSOLETE.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES

4 -1 R I, R P B
{Dollars in thousands)

NASA INSTALLATION { COGNIZANT PROGRAM OFFICE { LOCATION OF INSTALLATION ] COUNTY \r NEAREST CITY
Eileciroulics Research i FOR [NSTALLATION : l |
Center | Advanced Res. & Tech. | Cambridge, Mass. | Middiesex l ------------
INSTALLAT ION MISSION PERSONNEL STRENGTH FY 1964 FY 1965 FY 1966
The mission of the Electronics Research Center is to increase | wasa PERSONNEL (End of Year) N Y 250 550
the agency's capability in space electronics by providing the | CoNTRACTOR AND OTHER PERSONNEL _ - -
knowledge and advanced technology needed to overcome deficien- TOTAL ALL PERSONNEL 25 250 550
cies in electronic systems and components. The Center orga- LAND NO. ACRES
nizes, manages, and conducts a comprehensive program of basic | nasa-owneD -
and applied space electronics research. It also provides a | OTHER GOVERNMENT AGENCY-OWNED -
focal point for national space electronics research, coordi- | NON-FEDERAL (Leases, easements) -
nating nationwide research efforts and sponsoring electronics TOTAL LAND -
research conducted by industry, universities, and private ) TOTAL CAPITAL INVESTMENT
insti tutions, (Including NASA-Owned Land) (as of June 30, 1964 ) $ -
TOTAL
e e V| Bl | PRI | arovenss
Space Guidance Laboratory OART 110.0 3,900.0 -0- 4,010.,0
Optical Communications Laboratory OART 98.0 2,100,0 -0- 2,198.0
Microwave Radiation Laboratory OART 100.0 3,000.0 -0- 3,100.0
Center Support Facilities (Second Phase) OART 85.0 1,000.0 -0- 1,085.0
|
!
) H
| | : |
Q) | 1 ! i |
o U S S
~  ALL OTHER PROJECTS 14,875.0

TOTALS $15,268.0 | 10,000.0

NASA FORM 1029 (REV. NOV 54} PREViOUS EDITiONS ARE OBSOLETE.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES
(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE | LOCATION OF INSTALLATION | COUNTY
FOR INSTALLATION b . |
|Alr Force Base, ‘
Flight Research Center |Advanced Res. & Tech, |Edwards, California | Kern

INSTALLAT ION MISSION PERSONNEL STRENGTH FY 1964 | FY 1965 | FY 1966
NASA PERSONNEL (End of Year) 619 619 619
This Center conducts research in and evaluates problems of CONTRACTOR AND OTHER PERSONNEL 188 188 220
manned space flight, both within and outside the atmosphere. TOTAL ALL PERSONMNEL 807 807 839
The work includes effort on problems of takeoff and landing, LAND NO. ACRES
low-speed flight, supersonic and hypersonic flight, and re- NASA-OWNED .
entry to verify predicted characteristics and to identify OTHER GOVERNMENT AGENCY-OWNED 171
unexpected problems in actual flight. NON-FEDERAL (Leases, easements) -
TOTAL LAND 171
T CAPITAL INVESTMENT
(Including NASA-OwOrE‘:II:and) (af of .];-'une 30, 1964 ) $ 27,116.0
“HET | ViR | Rlbtmey | RARIES | arcvesss

ALL OTHER PROJECTS

6,137.0

TOTALS 6,137.0

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




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 BUDGET ESTIMATES
(Dollars in thousands)

NASA INSTALLATION

Goddard Space Flight

FOR INSTALLATION

i
i
Center | Space Sci. & Appli. j

INSTALLATION MISSION

This Center is responsible for complete development of
unmanned sounding rockets and orbiting spacecraft experiments
The work covers scientific
satellites, and communications and weather satellites which
orbit in cislunar space (region between the earth and the

In addition, the Center manages NASA's Delta rocket
and two world-wide tracking, data acquisition and data

in basic and applied science,

moon),

reduction networks.

COGNIiZANT PROGRAM OF FIiCE

|

1; LOCATION OF INSTALLATION

Greenbelt, Maryland

CCOUNTY

Prince Georges

NEAREST CITY

|

Greenbelit,

Maryland

PERSONNEL STRENGTH

FY 1964 |FY 1965 | FY 19 66

NASA PERSONNEL (End of Year) 3,675 3,725 3,725
CONTRACTOR AND OTHER PERSONNEL 1,892 2,310 | 2,320
TOTAL ALL PERSONNEL 5,567 6,035 | 6,045
LAND NO. ACRES
NASA-OWNED o 530
OTHER GOVERNMENT AGENCY-OWNED 652
NON-FEDERAL (Leases, casements) B =-0=
TOTAL LAND 1,182
TOTAL CAPITAL INVESTMENT
(Including NASA-Owned Land) (as of June 30, 19 64 ) g 118’ 739.0

6 40

I I A A e et e
L (Estimated)
NASA Space Science Data Center l 0SsA 120.0 2,000.0 -0- 2,120.0
Utility Installations ‘ 0SsA 45,0 400.0 -0- 445,0
|
|

ALL OTHER PROJECTS

i
!
{
i
|
. b
|
{
\

80.157.9

TOTALS

80,322.9

NASA FORM 1029 (REV. NOV 64)

PREVIOUS EDITIONS ARE OBSOLETE.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES
(Dollars in thousands)

NASA lNSTALL:Tl.ON COGNIZANT PROGRAM OEFICE I LOCAT!ON OF INSTALLATION COUNTY NEAREST CITY
Jet Propulsion FOR INSTALLATION  JSpace ‘ ) )

Laboratory Science & Applicaticms1 Pasadena, California Los Angeles Pasadena
INSTALLATION MISSION PERSONNEL STRENGTH FY 19 64 |[FY 19 65| FY 19 66
The Jet Propulsion Laboratory (JPL) is a government-owned JPL PERSONNEL (End of Year) 4,222 14.100 4,000
research and development facility, operated for NASA by the CONTRACTOR AND OTHER PERSONNEL 983 947 884
California Institute of Technology. The Laboratory carries TOTAL ALL PERSONNEL | 5 205 |5.047 |4 .884
out research programs and unmanned lunar and planetary space LAND NO. ACRES
projects for NASA, and conceives and executes advanced NASA-OWNED 145.9
development and experimental engineering investigations to OTHER GOVERNMENT AGENCY-OWNED 41,215.2
further the technology required for the nation's space NON-FEDERAL (Leases, easements)
program. Present flight programs include Ranger, Mariner, TOTAL LAND 41,361.1
Surveyor, and Voyager. TOTAL CAPITAL INVESTMENT $ 101,100

(Including NASA-Owned Land) (as of June 30, 1964 ) ’
U |Tmdn | Bty |TURREIENS | aiCveins

AL OTHER PROJECTS

38.846.0

TOTALS 38,846.0

NASA FORM 1029

(REV. NOV 64)

PREVIOUS EDITIONS ARE OBSOLETE.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 BUDGET ESTIMATES
(Dollars in thousands)

1T 40

WASA IRSTALLATICON . COGMIZANT PROGRAM OFFICE ! LOCATION OF INSTALLATION I COUNTY | NEAREST CITY
John F, Kennedy Space |F"“rinstaciaion l i
Center, NASA i Manned Space Flight : <Cocoa Beach, Florida) Brevard | Cocoa Beach, TFlorida
I — S S — - 1 e — e RO S — — S
'NSTALLATION MISSION | PERSONNEL STRENGTH FY 1964 [FY 1965 | FY 19 66
| Nasa PERSONNEL (End of Year) | 1,625 2,082 2,082
The mission of the John F., Kennedy Space Center, NASA, is to | CONTRACTOR AND OTHER PERSONNEL 5,791 8,793 10,602
conduct overall planning and supervision of the integration, TOTAL ALL PERSONNEL 7,422 | 10,875 | 12,684
test, checkout and launch of NASA space vehicle systems at __LAND | _.___NO. ACRES
the Air rorce Eastern Test Range and Merritt Island, and to NASA-OWNED 88,743
nrovide asupport services for all NASA elements located in the | OTHER GOVERNMENT AGENCY-OWNED -
area NON-FEDERAL (Leases, easements) 3,340
TOTAL LAND 92,083
TOTAL CAPITAL INVESTMENT
(Including NASA-Owned Land) (as of June 30, 19 64 ) $ 298’ 069.0

- - i 59 o TOTAL
 mescramemes ol | mLSs | i | s
| |
| |
RF Systems Test Facility } MSF 69.0 1,374.0 ! -0~ 1,443,0
Flight Crew Training Building Extension \ MSF 2,453,0 1,425.0 -0~ 3,878.0
Extension to the Medical Facility 3 MSF 390.4 598.0 ] -0- 988.4
Utility Installations - New Area \ MSF 220.5 3,898.0 -0- 4,118.5
Modifications to Launch Complex No. 17 ! SSA 77.0 1,300.0 } -0- ! 1,377.0
| ;

ALL OTHER PROJECTS 820,147.0

823,356.9

TOTALS

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES

(Doilars in thousands)

NASA INSTALLATION

COGNIZANT PROGRAM OF FICE
FOR INGTALLATION

ARRATIN Office of | Langley AFB

|

b

I - PR, -
Langley Research Centern Adv. Research & Tech. |

| LOCATION OF INSTALLATION

Hampton, Virginia

COUNTY

NEAREST CITY

1 40

‘y
s

INSTALLAT ION MISSION PERSONNEL STRENGTH | FY 1964 | FY 1965 |FY 19 66
. . . NASA PERSONNEL (End of Year) 4330 4308 4308
LRC Mission - Undertake research to provide a technical base [ o TRAcTOR AND OTHER PERSONNEL 482 502 566
for such missions as: (1) Manned and unmanned exploration of TOTAL ALL PERSONNEL 4812 4810 L8874
space; (2) Improvement of performance and utility of airborne _AND NG, ACRES
flight; plan, develop and operate necessary facilities; NASA-OWNED 540
generate new and advanced concepts; provide research advice OTHER GOVERNMENT AGE NCY-OWNED T 3618
and assistance to other branches of the Government; dissemi- | WoN-FEDERAL (Leases, easements) ) 72
nate scientific and technical information; search for and TOTAL LAND 4230
identify potential industrial applications involved in the TOTAL CAPITAL INVESTMENT
course of research, - (Including NASA-Ouned Land) (as of June 30, 1964 ) § 249,776.0
COMENNT YB3 TRE | DS, | TUIRENEAT | arverss
Flight Control Research Facility OART 201.0 3,576.0 -0- 3,777.0
Life Support Technology Laboratory OART 164.0 2,492,0 -0- 2,656,0
Increase Research Capabilities of M-6 and 8.5 Tunnels OART 50,0 682,0 -0- 732.0
Magazine and Test Area for Highly Reactive Chemical Mats. OART 90.0 1,500.0 -0- 1,590.0
|
AlLL OTHER PROJECTS 58,488.0
TOTALS 58,993,0 | 8,250.0

NASA FORM 1029 (REV. NOV 64) PREViIOUS EDITIONS ARE OBSOLETE.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 BUDGET ESTIMATES
1

{Docllars in thousands)
NASA INSTALLATION L/ COGNIZANT PROGRAM OF FICE " LOCATION OF INSTALLATION I COUNTY
Lewis Research Center FOR INSTALLATION  Advanced j
Rescarch & Technology Cleveland, Ohio l Cuyahoga

—— - i

iNSTALLATION MISSION

| NEAREST CITY

r‘
| Cleveland, Ohio

PERSONNEL STRENGTH lFy 15 64 EY 19 65 | FY 19 66
Research and development in the areas of advanced propulsion NASA PERSONNEL (End of Year) | Z@ L847 | 4847
and space power generation. In-house projects include: | CONTRACTOR AND OTHER PERsONNEL | 300 | 340 365
materials and metallurgy; bearings, seals and heat transfer I TOTAL ALL PERSONNEL 5159 5187 5212
problems at cryogenic and liquid-metal temperatures; combus- o ~ LaND NO. ACRES
tion and dircct-energy conversion processes; chemical, nuclear; Nasa-owNeo 6,380
and electric rockets and their accessories; system control [Vnggn GOVERNMENT AGENCY-OWNED -
dynamics; plasmas and magnetohydrodynamics; and zero-gravily | NON-FEDERAL (Leases, casements) 15
effects. The Center maintains technical management of many I TOTAL LAND 6,395
NASA contracts, including the Centaur, Agena, M-1 and large F TOTAL CAPITAI INVESTMENT $ 239.998.0
&Qli.ﬂ_pl‘@ﬁllén? rockets. L/lnclftdingr;\'{lSA—Owned Land) (as of June 30, 1964 7)7”777> L_\A ’A :
TR LR RS |
e — _ j
Building Addition to 10 x 10-foot Supersonic Wind Tunnel \ \ (
for Data Processing | OART < 23.0 407.0 s -0- [ 430.0
Space Power Research Laboratory | OART 1 27.0 460.0 -0- / 487.0
|
| I
|
|
|
]
f
ALL OTHER PROJECTS 93,663.0
1

3,713.0

MASA FORM 1029 (REvV. NOV &;

l?/ Includes Plum Brook Station
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES

(Dollars in Thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE 1 LOCATION OF INSTALLATION COUNTY NEAREST CITY
Marnmmod Cnarocraft FOR INSTALLATION i
Manned Spacecraft !
Center | Manned Space Flight | Clear Lake, Texas Harris Houston, Texas )
INSTALLATION MISSION PERSONNEL STRENGTH FY 1964 |FY 19 65 | FY 19 66
NASA PERSONNEL (End of Year) 4,277 4,811 4,811
The mission of the Manned Spacecraft Center is the develop- CONTRACTOR AND OTHER PERSONNEL 1.519 2.907 3.720
ment of spacecraft for Manned Space Flight programs, The TOTAL ALL PERSONNEL 5.796 7.718 8.531
Center is also responsible for Manned Space Flight operations LAND NO. ACRES
and conduct of astronaut training. NASA-OWNED 1,600
OTHER GOVERNMENT AGENCY-OWNED -
NON-FEDERAL (Leases, easements) 477
TOTAL LAND 2.077
TOTAL CAPITAL INVESTMENT
o (Including NASA-Owned Land) (as of June 30, 19 ) $ 131’045'0
COGNIZANT |FY 15 62 THRU Fy 19 66 FUT YEA TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR (Estinslated) U(Eli?iﬁusd)Rs ?E";":z::)s
Modifications to the Environmental Testing Laboratory MSF 41,830.0 3,600.0 -0~ 45,430.0
Center Support Facilities MSF 56.0 800.0 -0- 856.0

ALL OTHER PROJECTS

TOTALS

NASA FORM 1029 (REV. NOV 64)

PREVIOUS EDITIONS ARE OBSOLETE.

133,658.0
175,544.0

4,400.0




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 BUDGET ESTIMATES
(Dollars in Thousands)

Ch)

S

NASA INSTALLATION 1‘ COGNIZANT PROGRAM OF FICE "; LOCATION OF INSTALLATION —l COUNTY ‘ NEARESTY CiTY
Marshall Space Flight | FORINSTALLATION | ' \
Center ! Manned Space Flight |  Huntsville, Alabama ! ~ Madison l Huntsville, Alabama
INSTALLATION MISSION S o PERSONNEL STRENGTH FY 19 64 | FY 19 65 | FY 19 66
NASA PERSONNEL (End of Year) 7,355 1 7,220 7,195
The mission of the Marshall Space Flight Center is the CONTRACTOR AND OTHER PERSONNEL 5,454 | 5,986 6,088
development of launch vehicles, engines and vehicle systems TOTAL ALL PERSONNEL 12,809 | 13,206 13,283
for Manned Space Flight programs, The Center also performs LAND NO. ACRES
advanced studies and research in the general field of NASA-OWNED 1,786
astronautics, OTHER GOVERNMENT AGENCY-OWNED ) -
NON-FEDERAL (Leases, easements) 64
TOTAL LAND 1,850
TOTAL CAPITAL INVESTMENT
(Including NASA-Owned Land) (as of June 30, 19 64 ) lb 223’843.0
T T B T TOT
copuzan (ra s Sl Tl S, | TREXENT | aciveses
Non-Destructive Testing Laboratory MSF 59.0 708.0 -0- 767.0
Additions to Materials Laboratory MSF 72.0 1,107.0 -0~ 1,179.0
Test Engineering Building Extension MSF 1,478.0 616.0 -0- 2,09.0
Extension to High Pressure Gas Systems MSF 117.0 1,415.0 -0- 1,532.0
10X Storage Facilities for West Test Area MSF 76.0 930.0 -0- 1,006.0
|
i
| @
: .
: . : ;
ALL OTHER PROJECTS ! 1147’033_0
TOTALS 148,835.0

NASA FORM 1029 (REV. NOV 54} PREVIOUS EDITIONS ARE 08SO
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 196

BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION 1 COGN!ZANT PROGRAM OFFICE

{ FOR INSTALLATION
Michoud Plant

|

I

. Manned Space Flight |

.- R e S e = i

LOCATION OF INSTALLATION

New Orleans, La.

COUNTY

Orleans Parish

NEAREST CITY

INSTALLAT{ON MiSSION PERSONNEL STRENGTH |FY 19 64 | FY 19 65| Fy 19 66
The mission of the Michoud Plant is the manufacturing of the | wasa PERSONNEL (End of Year) 281 312 320
booster stage for the Saturn family of launch vehicles. CONTRACTOR AND OTHER PERSONNEL 10,985 12,050 11,450
TOTAL ALL PERSONNEL 11,266 | 12,362 11,770
LAND NO. ACRES
NASA-OWNED 839
OTHER GOVERNMENT AGENCY-OWNED 72
NON-FEDERAL (Leases, easements}
TOTAL LAND 911
TOTAL CAPITAL INVESTMENT
s (Including NASA-Owned Land) (as of June 30, 19 64 ) $ 100 ’651 .o
COGNIZANT FY 19362 TH Fy 1966 Y TOTAL
PROJECT LINE ITEM OFFICE CU‘RF?ENT YEAR |  (Estimated) P Esvimared) ?E"Lm:i::)s
Improvements to the Storm Drainage System MSF 24.0 300.0 =0- 324.0

ALL OTHER PROJECTS

TOTALS

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

55,494.0

55,518 .0
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 BUDGET ESTIMATES

(Dollars in thousands)

| COGNIZANT PROGRAM OF F ICE
| FOR INSTALLATION
|

4 | Manned Space Flight

i

" LOCATION OF INSTALLATION

Pearl River, Miss. |

iCOUNTY
i

|

Hancock

I'NEAREST CITY

iBay St. VLouis, Miss.

INSTALLAT ION MISSION | PERSONNEL STRENGTH | FY 1364 [Fv 19 65 |Fv 19 66
NASA PERSONNEL (End of Year) ] 43 126 143
The mission of Mississippi Test Facility is the static test CONTRACTOR AND OTHER PERSONNEL 248 1,113 | 2,349
firing of large vehicle stages and propulsion systems. TOTAL ALL PERSONNEL 291 1,239 2,492
i . 7L7A'1|Di NO. ACRES
NASA-OWNED 21,391
ETHER GOVERNMENT AGENCY-OWNED o -
E NON-FEDERAL (Leases, easements) 117;704
r TOTAL LAND 139,095
TOTAL CAPITAL INVESTMENT
- L . (Including NAS,itjpltiiﬂi_‘L,f{lci)fgs f)_[June 30, 1964 ) 8 57’103‘0
TR LR TR RndS) | TRmRISRT | arcvekes
Addition to S-II Stage Checkout & Storage Facility MSF 4,748.7 1,177.0 -0- 5,925.7
General Support Facilities MSF 60.0 944.,0 -0~ 1,004.0
|
ALL OTHER PROJECTS
TOTALS

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES

NASA INSTALLATION

(Dollars in thousands)

COGNIZANT PROGRAM OFFICE

. FOR INSTALLATION
Pacific Launch

Operations Qffice _
INSTALLATION MISSION

Space

The mission of the Pacific Launch Operations Office covers
two broad areas:
with the Western Test Range, including negotiating for and
coordinating the use of range services and facilities to
support requirements developed by NASA Centers or by local
project representatives; and (2) Providing or arranging for
administrative, logistic, and technical support for NASA
programs and projects at the Western Test Range.

(1) Representing NASA, in its relationships

LOCATION OF INSTALLATION

1
l Vandenberg AFB (Pointi
| Science & Applications | Arguello) Cal

COUNTY

NEAREST CITY

PROJECT LINE ITEM

lifornia_ Santa Barbara Lompoc, California
PERSONNEL STRENGTH FY 1964 |FY 1965 |Fy 19 66
NASA PERSONNEL (End of Year) 22 22 22
CONTRACTOR AND OTHER PERSONNEL 106 110 78
TOTAL ALL PERSONNEL 128 132 100
LAND NO. ACRES
NASA-OWNED -0~
OTHER GOVERNMENT AGENCY-OWNED -0~
NON-FEDERAL (Leases, easements) -0~
TOTAL LAND
TOTAL CAPITAL INVES NT $ 1.865.0
(Including NASA-Owned Land) (as of June 30, 19 O ) 4
COGNIZANT Fy 19 59 THRU Fy 19 66 FUTURE YEARS AJS’;‘E\:RS
OFFICE CURRENT YEAR (Estimated) (Estimated) (Estimated)

ALL OTHER PROJECTS

TOTALS

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




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19 66 BUDGET ESTIMATES
(Dollars in Thousands)

NASA INSTALLATION
Space Nuclear

Pronuleion Qffice

| COGNIZANT PROGRAM OF FICE
FOR INSTALLATION

"LocATION OF INSTALLATION [ COUNTY

I

| NEAREST CITY

- T ~ OART | Jackass Flats, Nevada | = Nye ] Las Vegas o
INSTALLATION MisSiON PERSONNEL STRENGTH Fv 1964 [Fv 1965 |Fv 19 66
NASA PERSONNEL (End of Year) 1/ I T N 31
CONTRACTOR AND OTHER PERsONNEL 2/] 1,242 | 1,362 | 1,521
The mission of the Nuclear Rocket Development Station (NRDS) TOTAL ALL PERSONMEL | 1,276 1,393 1,552
is to provide a site for ground static testing of the reactors, __LAND B NO. ACRES
engines, and eventually, vehicles associated with nuclear NASA-OWNED -0-
rocket development. OTHER GOVERNMENT AGENCY-OWNED 1 90,000
NON-FEDERAL (Leases, easements) T T '0'
TOTAL LAND 90,000
TOTAL CAPITAL INVESTMENT 2/
{Includmg NASA Owned Land) (as of June 30, 19 64 ) $ 8’ 069.0
coumzant |ry1a59 Tumu| ev1s 66 71 rurume veams | ek
e _ i _ - o (Estimated)

|
|
|

1/  SNPO-N NASA employees only

2/ Excludes lump-sum construction contractors

3/ NASA funded facilities only., Estimated plant value

of AEC funded facilities at 6/30/64 was $50,192.6 :

a ‘
]
— _ .
b ALL OTHFR PFROIECTS

OTALS

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

|
|
1
|
|

-

|
|

1
PR S

30, 360 U

30, 366,0
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 BUDGET ESTIMATES
(Dollars in thousands)

MACA IMSTALLATION COGNIZANT PROGRAM OF FICE

FOR INSTALLATION

Various Locations

Manned Space Flight

LOCATION OF INSTALLATION

Not applicable

COUNTY

Not applicable

NEAREST CITY

Not applicable

INSTALLATION MISSION PERSONNEL STRENGTH FY 1964 |FY 19 65 | FY 19 66
MASA PERSONNEL (End of Year)
CONTRACTOR AND OTHER PERSONNEL
TOTAL ALL PERSONNEL
LAND NO. ACRES
NASA-OWNED
OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easements)
TOTAL LAND
TOTAL CAPITAL INVESTMENT $ ———
(Including NASA-Ouwned Land) (as of June 30, 19 64 )
CoRMIANT | rYan 62 Tumu|  £Y1966, | FVIIEYES | alivemes
Facilities for F-1 Engine Program MSF 62,196.0 2,007.0 -0~ 64,203.0
Facilities for J-2 Engine Program MSF 29,502.8 2,436.0 -0~ 31,938.8
Facilities for S-II Stage Program MSF 2,863.7 1,690.0 -0~ 4,553.7
Deep Space Antenna Facility, Madrid, Spain TDA 36.0 472.0 -0- 508.0
Deep Space Antenna Facility, Canberra, Australia TDA 38.0 510.0 -0- 548.0
STADAN Facility, Fairbanks, Alaska TDA. 83.0 1,115.0 -0- 1,198.0
Apollo Network Ground Station - Antigua (Fac. for Unified
"g'" - Band System) TDA 162.0 2,700.0 -0~ 2,862.0
Apollo Network Ground Station - Antigua (Community Support
Facilities) TDA 210.0 3,090.0 -0- 3,300.0
Apollo Network Ground Station - Canary Islands TDA 120.0 7,674.0 -0- 7,794.0
ALL OTHER PROJECTS 390,672.5
TOTALS 485,884.0

NASA FORM 1029 (REV. NOV 64) PREVIOUS EDITIONS ARE OBSOLETE.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 BUDGET EST IMATES
andeg)

f'nn]_T ars

in t

NASA INSTALLATION ! COGNIZANT PROGRAM OFFICE
i FOR INSTALLATION Dpa(_,e

I

i Eastern Sho

! LOCATION OF INSTALLATION

1 COUNTY

i NEAREST CITY

L ;
oL { 79w Mi.CS S

Northeast
Nerinheas

WALLOPS STATION | Science & Applications | Vlrglnla l Accomack, Virginia Salisbury, Maryland
INSTALLAT 1ON MISSION a o 1 o o PERSONNEL STRENGTH ,,,,,,,,,,_,F!liélt FY 19 65 i FY”1966
The basic mission of the Station is to prepare, assemble NASA PERSON! VL(End of Year) 530 75307“_ 530
and launch scientific experiments, achieve the desired CONTRACTOR AND OTHER PERSONNEL 209 227 223
position and velocity in space, track and acquire and record TOTAL ALL PERSONNEL 739 757 753
the data sought. These data are processed and reduced to LAND NO. ACRES
meaningful form, and analyzed.  NASA-OWNED . 6,561.3
OTHER GOVERNMENT AGENCY- OVNED o ! -0..
1 NON-FEDERAL {Leases, easements} H A
TOTAL LAND 6.570.7
TOTAL CAPITAL INVESTMENT
| (Including NASA-Owned Land) (as of June 30, 1964 ) $ 42 ’978 -0
- - COGNIZANT ”;;'9 59 THRU FY 19 66 FUTURE YEARS TOTAL
PROJECT LINE ITEM ‘ OFFICE CURRENT YEAR | (Estimated) (Estimated) ?fsl:i;‘i:gf
‘[ §
| | | 5
Launch Control Building | Ossa $30.0 $605.0 | -0- | $635.0
!
Assembly Shop | 0SSA 30.0 443,0 -0- i 473.,0
‘ :

ALL OTHER PROJECTS

$36,525.0

NASA FORM 1029 (REV. NOV 64}

I
$36,585.0A17$1,048.0
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1966 BUDGET ESTIMATES
(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE ; LOCATION OF iNSTALLATION COUNTY NEAREST CITY
FOR INSTALLAItON Office Of
All Associate Administratorl === = -=T
INSTALLAT ION MISSION T " PERSONNEL STRENGTH FY 19 FY 19 FY 19
NASA PERSONNEL (End of Year)
See Justification, CONTRACTOR AND OTHER PERSONNEL
TOTAL ALL PERSONNEL Not Applicable
LAND NO. ACRES

NASA-OWNED
OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easements)

TOTAL LAND
TOTAL CAPITAL INVESTMENT $
(Including NASA-Owned Land) (as of June 30, 19 )
COGNIZANT FY 1962 THRU FY 19 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR| (Estimated) (Estimated) ‘(‘é"';‘;;::)”
Facility Planning and Design AA $43,937.0 $7,500.0| Not Not

Applicable Applicable

ALL OTHER PROJECTS

TOTALS ($43,937.0)  $7,500.0

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

1/ This amount is "non-add"; has been distributed in the appropriate installation summary sheets.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION BILL

ADMINISTRATIVE OPERATIONS

For neeessary expenses, not otherwise provided for, of the opera-
tionsof the National Acronautics and Space Administration, includ-
ing uniforms or allowances thercfor, as authorived by the Act of
Neptember 1, 1954, as amended (5 U.S.C. 2131); minor coustruc-
tion; supplies, naterials, scrvices, and equipment; awards; [pur-
chase or hire of not to execed two aireraft for administrative use!]
Lire, maintenance and operation of administrative aircraft; pur-
chase and hire of motor vehieles (including purchase of not to ex-
ceed [eighty-Ave] thirty passenger motor vehicles, of which [forty]
twenty-four shall be for replacement only) ; and maintenance, repair,
and alteration of real and personal property; [$623,525,500.3
F609,400,000: Provided, That contracts may be entered into under this
appropriation for muintenance and operation of facilities, and for other
services, to be provided during the nert fiscal year. (42 U.S.C. 2451, et
seq., H0 US.Co151-180, 511-515; Independent Offices Appropriation
Aet, 1965, additional wuthorizing leyisiation te be proposed.)

Note.- '-Pncludcs‘1y24,800 thousand for activities previously carried under “Research

and development.” The amounts obligated in 1964 and 1965 are shown in the
schedule as comparative transfers.

AO

1



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

ADMINISTRATIVE OPERATIONS

Program and Financing (in thousands of dolilars)

Budget Plan/Obligations
1964 1965 1966
Program by activities:
Direct program:

1. Manned Space flightil' [ F R EEEEENENNNEI NN NN N N S I Y A 246’800 321,816 310’ 200
2. Scientific investigations in spac€...eseeeccesescosceas 66,414 86,130 65,000
3' Space applications. 'FEEEEREERNENRENE X NI NN NN N N AR S B A S A S | o009 00 13’ 686 20’ 050 19’ 500
4. Space teChnOIOgy..O.O. 'PEREEEREEEREEENREN N W N N A B BB SN SN N 4 126, 999 143’800 143, 800
5' Aircraft teChnOIOgy' 0 0 6 0 00 08 ¢ 80 06000000 20PN e ® o 0 0 00 00 28’996 30’ 500 35’400
6. Supporting activities' 5 0 60 00 000 00 0 0000 8OO0 00 9 0 28’ 715 43’425 35, 500

TOtal direCt obligations. "B EEEEERXNEENNEIEI NI N B I S B ECE S A N N ] 511’610 645’ 721 609’400

Reimbursable program:

1. Manned Space flight. P EFNEEREEEXEENE NI NI AN I N N A B A I BN 205 180 31
3. Space applications... @ 0 8 % 0 00060000000 be e '.I."l..‘.l‘. 1’ 006 1’847 2’ 592
4. Space teChnology. 2 O PO S G OO ON O OD PO OISO OSOINES 0NN Ie el LN ] 419 420 420
6. Supporting activitieS- ' FEEEEN NN NI N NI A SN B RCE AR S L ] 915 1, 653 1’ 857

Total reimbursable obligations..cseecessvsvcecercoces 2,545 4,100 4,900

2 4
N |
Total Obligations.O 'FEEEREEEEENENEE N NN BRI S B S B I B 514,155 649’ 821 : 614’300




ADMINISTRATIVE OPERATIONS

Program and Financing (in thousands of dollars) (Continued)

£ ov

Budget Plan/Obligations
{
11964 1965 1966
Financing:
Receipts and reimbursements from:
Administrative budgEt aCCOUntS......o-ou--..--.......-..-. -2,381 -3,936 -4,673
Non-Federal sources 6 0 0 0000060000000 00000 0600606000000 ss0be0ce -164 '164 '227
Comparativc transfers from cother accounts............ ceeaiaes -17,757 -22,468 cesene
Unobligated balance 1apsSing..eeceveiesacessoceccccsccessosocs 2,246 ceeens ceeees
New obligational authority.eeeeesesecscorosesosccoassssoas 496,099 623,253 609,400
New obligational authority:
AppropriatiOHOCOBO.."....'.O......0..‘0-..0.0..0..'..'.'... 494’000 623,526 609,400
Transferred to:
"Construction of facilities"” (77 Stat. 439).eevececcoceces -13,300 ceneoe ceeens
"Operating expenses, Public Buildings Service," General
Services Administration (77 Stat, 436 and 78 Stat, 655). -286 -273 cecene
Transferred from "Research and development'" (77 Stat, 439).. 15,685 cecone cecaes
Appropriation (adjusted).seeeeeciosccrcororssasanacans 496,099 623,253 609,400
1

Reimbursemente from non-Federal sources are pavments for services performed on Telstar and Comsat
communications satellite projects (42 U.S.C., 2473) and for personal property sold for replacement
purposes (4C U.S.C. 481),



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES

ADMINISTRATIVE OPERATIONS

SUMMARY OF OBLIGATIONS BY INSTALLATION
(Thousands of dollars)

Fiscal Year Fiscal Year

Fiscal Year

1964 1965 1966
MANNED SPACE FLIGHT
John F, Kennedy Space Center,

NASA‘.oonmotooonoco-cconooo- $34,959 $61,616 $62,697
Manned Spacecraft Center,..... 68,634 91,201 8¢,658
Marshall Space Flight Center,. 124,443 140,458 137,387

SPACE SCIENCE AND APPLICATIONS
Goddard Space Flight Center,.. 62,466 85,923 6¢,591
Pacific Launch Operations
Office'..ﬂ‘ii.'.....I.l...lII 1’037 835 804
WallOpS Stationnonococan--oooo 9, 715 11,442 9’800
ADVANCED RESEARCH AND TECHNOLOGY
Ames Research Center,,ceeseses 29,886 31,698 32,300
Electronics Research Center.,. 730 3,600 1,622
Flight Research Center,.,ecess. 9,514 9,750 9,600
Langley Rescarch Center,ceeees 52,642 57,258 6.,783
Lewis Research Centereeecacscs 61,694 70,971 63,880
Space Nuclear Propulsion
Office.‘..........'..'.l.'.' 1’472 1’725 -"838
SUPPORTING ACTIVITIES
Northeastern OfficC.cesccccces 379 - -
Western Operations Office..s.s 4,924 5,989 5,337
NASA HeadquarterSeeececsceossss 49,115 73,255 55,103
T()TAL-n--oo-o-u-oo-oaoon-lc. $511’610 $6452721 _$_6_(_)_‘)z400

AD 4



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

ADMINIS'TRATIVE OPERATIONS

NUMBER OF POSITIONS BY LOCATION

Fiscal Year Fiscal Year Fiscal Year

1964 1965 966
MANNED SPACE FLIGHT
John F, Kennedy Space Center,

NASA . viverrosossenesssannsnans 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....ceceviaenccons 530 530 530
ADVANCED RESEARCH AND TECHNOLOGY
Ames Research Center.......cev.0. 2,204 2,205 2,205
Electronics Research Center,..... 25 250 550
Flight Research Center.......sse. 619 619 619
Langley Research Center.......... 4,330 4,308 4,308
Lewis Research Center..e.eeesases 4,859 4,847 1,847
Space Nuclear Propulsion Office.. 112 116 116
SUPPORTING OPERATIONS
North Eastern Office............. 33 -0- -0-
Western Operations Office........ 376 406 406
NASA HeadquarterS...eevevsesssess 2,133 2,221 2,221
TOTAL........... ceee e s 32,499 23,800 21,100

AOQ 5



ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

JOHN F., KENNEDY SPACE CENTER, NASA

SUMMARY
MISSTION:

The John F. Kennedy Space Center is responsible for the overell
planning and supervision of the preparation and launch of NASA space
vehicle systems at Cape Kennedy and the Merritt Island Launch Area, and
providing administrative and technical support to all NASA elements at this
location, The Installation has developed unique launch capabilities through
the accomplishment of numerous launches, beginning with the Redstone prrogram
in 1952, under the Department of the Army. These capabilities include
design of launch and related facilities and design of ground support equip-
ment.

Launch activities have increased steadily over the past years., As the
Apollo Saturn I launches are completed, Kennedy Space Center will begin
Apollo Saturn IB launches, and activation and checkout of facilities for
the Apollo Saturn V program. Facilities in the Merritt Island Launch Area,
located north of the Air Force Eastern Test Range, have been under con-
struction for approximately three years. The major construction activity
will be substantially complete by the end of FY 1966.

DESCRIPTION:

The total land area occupied by the. Installation is approximately
88,743 acres acquired by purchase anddesignated the Merritt Island Launch
Area (MILA). The real property includes launch and related support
facilities, ar. industrial-administrative complex at the Merritt Island
Launch Area, in addition to launch complexes (for which NASA is designated
launch agency) and supporting facilities within the Air Force Eastern Test
Range. The totsal capital investment as of June 30, 1964 was $298,069,000,

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 1,625 2,082 2,082
Average Number of All Employees... 1,322 1,914 2,056
Administrative Operations....... .. $34,959 $61,616 $62,597

AO 6
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1966 ESTIMATES

MANNED SPACECRAFT CENTER

SUMMARY
MISSION:

The Manned Spacecraft Center develops spacecraft and related equipment
for manned space flight programs, selects and trains flight crews, and
conducts manned flight operations. The Center is currently engagzd in two
major space research and development efforts.

1. Gemini The objectives of the Gemini program are to develop an
operational capability in manned space flight, and through this capability,
to conduct specific experiments and tests which support Apollo, Department
of Defense programs and scientific investigations. This program is time-
phased between the short duration earth-orbital Mercury missions and the
long duration mission of Apollo. The major objectives are:

a. To derermine man's capability during long duration space flight,

b. To develop techniques and provide crew experience in rendezvous
and docking,

c¢. To =2xderiment with orbital flight maneuvering and extravehicular
crew activity, and

d. To conduct scientific experiments.

2. Apollo Spacecraft This phase of the presently planned lurar landing
program involves utilizaticn of a three-man spacecraft of modular design,
capable of extended flights in earth and lunar orbii. The flights wvi.l lead
to a landing on, and return frcom, the lunar surface,

The Ceater's mission embraces an engineering, development, test and
evaluation, and operations capoability to support these programs, and o
develop tne knowledge required to advance the technology of space and
manned spacecraft development. Technology effeorts focus on the concedtion
and implementaticn of a progran of applied research and development i the
areas of space research, space physics, and life support systars,

DESCRIPTION:

The Manred Spacecraft Center is located two miles east of Vabster,
Texas, The sgite, bordering Clear Lake, is approximately 20 miles southeast
of downtown Fouston, 25 miles northwest of Galveston, and 20 miles

a7



southwest of Baytown, Texas. The total NASA-owned land consists of 1,500
acres, This land was acquired by two conveyances, 20 acres of which are
reserved for mineral rights by the Humble 0Oil Company. The property is
subject to easements to the Houston Natural Gas Company, Harris County,

and the State of Texas. 1In addition, the Manned Spacecraft Center holds
55,952 acres at White Sands Missile Range in New Mexico under use agreement
with the Department of Defense. The total capital investment of =zhe
Manned Spacecraft Center as of June 30, 1964 was $131,045,000.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 4,277 4,811 4,811
Average Number of All Employees... 3,509 4,524 4,725
Administrative Operations......... $68,634 $91,201 589,658

AO 8



ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

MARSHALL SPACE FLIGHT CENTER

SUMMARY

MISSION:

The Marshall Space Flight Center develops launch vehicles and space
transportation systems necessary to meet National space program require-
ments. To accomplish this mission, Marshall possesses the necessary
resources in terms of highly skilled Government scientific and engineering
personnel, unique laboratory facilities, and industrial contractor capa-
bility.

Flight testing of the Saturn I launch vehicle is scheduled for
completion in FY 1966. During FY 1966, development effort will continie on
the Saturn IB and Saturn V launch vehicles, as well as the engine programs.

DESCRIPTION:

The Marshall Space Flight Center at Huntsville, Alabama, occupies 1,786
acres acquired on a non~revocable use permit from the Department of thaz
Army and 64 leased acres. The Center's capital investment as of
June 30, 1964 was $223,843,000. Marshall is responsible for management
of the Michoud Plant, New Orleans, Louisiana, including the computer
facility at Slidell, Louisiana, with a combined capital investment of
$100,651,000 cn 911 acres; and the Mississippi Test Facility, Pear. River,
Mississippi, with a capital investment of $57,103,000 on 139,095 acres.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 7,679 7,658 7,638
Average Number cf All Employees... 7,332 7,546 7,576
Administrative Operations......... $124,443  $140,458  $137,337
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

GODDARD SPACE FLIGHT CENTER

SUMMARY

MISSION:

The Goddard Space Flight Center is responsible for developing sourding
rockets for scientific investigations, management of application satellite
projects (e.g., NIMBUS, TIROS, ECHO, SYNCOM, RELAY, and the Applicatiors
Technology Satellite), scientific satellite projects (e.g., 0AO, OGO, (SO,
A0SO, and Explorers), and world-wide NASA tracking and data acquisitior.
operations. It also provides for pre-flight testing and evaluation of
spacecraft under simulated flight conditions and the launching of Centzur
and Atlas-Agena vehicles in support of other NASA Centers. Goddard has
both project management and launch responsibility for NASA's Delta laurch
vehicles,

DESCRIPTION:

The Goddard Space Flight Center occupies a main site of 530 acres
located 15 miles northeast of Washington, D. C., near Greenbelt, Maryland.
Four separate areas totaling 652 acres located within two miles of the
Installation are used for the antenna test range, magnetic test area, the
optical and ground plane facility, operation of a STADAN engineering and
real-time station and operation of a manned flight network trainirng
facility. The total capital investment as of June 30, 1964,was $118,739,000.

SUMMARY OF RESQURCES REQUIREMENTS:

(Dollars in Thousands)

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 $85,923 $69,591
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

PACIFIC LAUNCH OPERATIONS OFFICE

SUMMARY

MISSTON:

The Pacific Launch Operations Office represents NASA in its west :zoast
relationships with the Department of Defense (DOD) range management agancies,
negotiates for and coordinates the use of range services and facilities,
provides administrative, logistic and technical support for agency prozrams
and projects at the DOD west coast ranges,; and provides central coordiaation
of matters pertaining to support requirements developed by field :nstalla-
tion groups located at the Pacific launch site.

DESCRIPTTION:

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 _ocatad
at Point Mugu, California, 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 iMugu
office will transfer to Vandenberg Air Force Base on or about March 1, 1965,
The physical plant comprises various facilities, all located on land owned
by other government agencies. The total NASA capital investment at
Vandenberg Air Force Base as of June 30, 1964,was $1,865,000.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 22 ' 22 22
Average Number of All Employees... 22 22 22
Administrative Operations......... $1,037 $835 $804
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

WALLOPS STATION

SUMMARY

MISSION:

Wallops Station functions primarily as a support center for the
launching of scientific satellites, meteorological probes and sounding
rockets. The Installation has responsibility for providing all necessary
support to insure success for approximately 300 launches which take plice
there annually. This includes providing launch facilities and launch
support, the design and development of special instrumentation, and
tracking and data acquisition support as necessary. Wallops conducts
recovery operations for suborbital shots and trains foreign nationals ‘in
launch techniques and other space flight operations. Wallops Station
will shortly undertake project management for several scientific satellites
in the University Explorer class. This responsibility will give Wallops
the unique capability of managing a flight project from the initial design
stage to the actual launch and tracking and data acquisition phases.

DESCRIPTION:

Wallops Station is located in Virginia on the Atlantic coast and
consists of three separate areas: the Main Base, Wallops Island and
Wallops Mainland. The Main Base, formerly the Chincoteague Naval Air
Station, houses administrative and shop support units, the Range Control
Center and the main telemetry building. Wallops Island, seven miles south-
east of the main base, is the location for the assembly shops, blockhouses
and the launch sites. The Wallops Mainland, a one-half mile strip of land
west of the island, is the site of the radar and optical tracking complexes.
The area of 6,561 acres is govermment owned and the total capital invej;t-
ment as of June 30, 1964 was $42,978,000.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 530 530 530
Average Number of All Employees... 508 524 524

Administrative Operations......... $9,715 $11,442  $9,800
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1966 ESTIMATES

AMES RESEARCH CENTER

SUMMARY

MISSION:

The primary mission of Ames Research Center is to conduct supporting
research and technology in the physical sciences, the space sciences, and
rhe life sciences. The Installation is also assigned project managemen:
responsibility for the Pioneer and the Biosatellite projects.

Many unique facilities for simulating atmospheric and space flights
ranging from low speeds to escape velocity are located at this Installation.
Research tools consist of wind tunnels, flight simulators, free-flight
ballistic test facilities, and specialized laboratory equipment.

Ames is the principle NASA installation in the field of human factors
and the bioscience programs. The requirements of present and future space
missions underscore the need for basic research in the physiologicel and
behavior sciences concerned with the effects of space travel. The Pioncer
and the Biosatezllite projects are examples of this endeavor.

Other work includes the stability and control performance of & wide
range of spacecraft configurations, spacecraft materials and structures,
and electronic navigation and control systems. In the aeronautics field,
problems associated with the supersonic transport, the V/STOL aircraft,
and the hypersonic research zircraft are being emphasized. Researcl in
the area of space sciences includes studies of solar physics, planetary
enviromments, and geophysics.

DESCRIPTION:

The Ames Research Center is situated on 235 acres contiguous tc the
Naval Air Station at Moffett Field, California, of which 115 acres are
owned by the NASA and 120 acres are occupied under permit from the Depait-
ment of the Navy. The Installation is located approximately 35 miles
southeast of San Francisco ard 15 miles northwest of San Jose, California.
The total capital investment as of June 30, 1964, was $155,427,000.

SUMMARY OF RESQURCES REQUIREMENTS:

(Dollars in Thousands)

194 1965 1966
Number of Positioans, end of year.. 2,204 2,205 2,205
Average Number >f All Employees... 2,173 2,195 2,195
Administrative Jperations......... $29,886 $31,698 $32,300
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

ELECTRONICS RESEARCH CENTER

SUMMARY

MISSION:

The Electronics Research Center will serve as a national focal point
for advanced research and technology in space electronics. The Installation
will organize, manage, and conduct comprehensive programs in basic and
applied research aimed at providing the information required as a pre-
requisite to more reliable and efficient space electronic equipment.

The facilities to be constructed in the near future will provide :he
initial research tools necessary to implement the mission of the center-.
The technical staff will include experts in the fields of electromnics,
physics, and flight mechanics.

The programs to be undertaken will include effort in the fundamen:al
disciplines of electrostatics, microwave radiation, inertial sensing, optics,
and solid state physics. Technique and component advances will be refined
to demonstrate instrumentation applications and system utility or feasi-
bility for communications, data processing, control and guidance systemns.

The North Eastern Office formerly located in Cambridge, Massachusatts,
was merged with the Electronics Research Center effective September 1, 1964,
The FY 1965 and 1966 fund requirements are included in the estimates for
the Electronics Research Center.

DESCRIPTION:

The Electronics Research Center will be situated on a 29 acre tract of
land located in Cambridge, Massachusetts. The master planning for the
Installation contemplates an auxiliary site, as yet unselected, fcr the
construction of additional research facilities and development of field
test areas.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)’

1964 1965 1966
Number of Positions, end of year.. 25 250 550
Average Number of All Employees... 12 119 405
Administrative Operations......... $730 $3,600 $7,622
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

FLIGHT RESEARCH CENTER

SUMMARY
MISSION:

The primary mission of the Flight Research Center is to conduct flight
research, and study the problems of manned flight both within and outside
the atmosphere. Research includes supporting research and technology 2£ffort
on take-off and landing, low-speed flight, supersonic and hypersonic flight,
and reentry.

The Installation facilities consist of research and fighter aircraft,
special purpose vehicles such as paragliders, lifting bodies, lunar laading
research vehicles, airborne simulators, and specialized ground support
equipment. Other facilities include an office-laboratory building, flight
maintenance hanger and a calibration hanger. The technical staff of thae
Installation includes leading experts in the fields of flight research,
aerodynamics, loads and structures, thermodynamics, biotechnology, and
electronics.

A substantial part of the total Installation staff is involved in
direct support of the agency's aeronautical program including the X-15
aircraft program and related projects. Support of the manned space flight
program is provided to the Gemini and Apollo projects through efforts on
parachute and paraglider development. Other effort is directed in support
of space vehicle systems, electronics, and the man-machine integration
problems associated with the operation of manned vehicles.

DESCRIPTION:

Flight Research Center is situated on 171 acres of land under pernit
from the Air Force. The Installation is located northeast of Edwards Air
Force Base, California, adjacent to Rogers Dry Lake, approximately 65 air
miles north of Los Angeles. The total capital investment as of June 3),1964
was $27,116,000.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 619 619 619
Average Number of All Employees... 621 622 619
Administrative Operations......... $9,514 $9,750 $9,600
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

LANGLEY RESEARCH CENTER

SUMMARY

MISSION:

The primary mission of Langley Research Center is to conduct basi:
and applied research in the areas of advanced aeronautics and space flight.
Along with providing technical support for the development of advanced
types of manned vehicles, the Installation is assigned project managemant
responsibility for the Scout vehicle development and procurement, fligat
projects associated with reentry problems, and the lunar orbiter satellite.

Research facilities at the Installation include conventional wind
tunnels ranging from subsonic to hypersonic speeds, flight simulators and
extensive aerospace facilities utilized for the advancement of knowledze
in rendezvous, lunar landings, and other space flight operations. These
facilities are supplemented by free flight studies of models and full-scale
research aircraft,

The Langley Research Center conducts supporting research and techaology
in the areas of space vehicle systems, electronic systems, life and spice
sciences, space power, and chemical propulsion systems. Studies inclule
structural and operational problems associated with the supersonic traas-
port, problems associated with the development and operation of a mannad
orbital research laboratory, and technical support for the Gemini and Apollo
projects, involving problems in connection with lunar landings, rendezvous
techniques and reentry flights.

Research effort is being utilized in the areas of passive communi:a-
tions satellites and meteorological satellites., The Installation also
supports other government agencies, including the Department of Defens:
and the Federal Aviation Agency. In addition to assuming project
responsibility for the Scout vehicle development and procurement, Projact
Fire, and the Lunar Orbiter satellite, the Installation is also exercising
management responsibility for the Joint Italian-United States international
satellite program.

DESCRIPTION:

Langley Research Center is situated on 772 acres of land at Hampton,
Virginia, of which 430 acres are owned by NASA and 342 acres are cccupied
under permit fromn the Air Force. The Installation, divided into two
separate areas by facilities of the Langley Air Force Base, is approximately
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10 miles north of Hampton, Virginia. A plot of 110 acres at Newport Naws,
Virginia, was acquired for construction of the Space Radiation Effects
Laboratory. The total capital investment as of June 30, 1964, includiag
the acreage located at Newport News, Virginia, was $249,776,000.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in thousands)

1964 1965 1966
Number of Positions, end of year.. 4,330 4,308 4,308
Average Number of All Employees... 4,260 4,292 4,281
Administrative Operations..... ceus 852,642 $57,258 $61,783
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1966 ESTIMATES

LEWIS RESEARCH CENTER

SUMMARY
MISSTON:

The primary mission of the Lewis Research Center is basic and applied
research, and development in advanced propulsion and space power generation.
The Lewis Research Center is also assigned project management responsii’ility
for the Centaur launch vehicle, and Agena procurement.

In addition to the development of the Centaur launch vehicle, consider-
able in-house effort will be utilized in support of experimental and
developmental projects associated with nuclear electric and nuclear ro:ket
propulsion systems; space vehicle technology, including propellant haniling
under environmental conditions; advanced concepts and basic research studies
on liquid and solid propulsion systems and components; and investigations
of solar and chemical power generating systems.

Other major areas of research are materials research in support of
propulsion systems, electronics systems and fluid physics.

Aeronautical research includes propulsion systems for the supersoaic
transport.

Research facilities at Lewis (including Plum Brook Station) inclule a
nuclear reactor for components testing; a space radiator and condenser
facility for study of heat transfer; space environmental vacuum chambers;
atmospheric wind tunnels; and numerous test stands for engine and subsystem
studies.

DESCRIPTION:

Lewis Research Center is situated on 364 acres of land immediately
west of the Cleveland-Hopkins Airport, 12 miles southwest of Cleveland,
Ohio, and consists of 349 acres of government-owned land and 15 acres of
leased property. The Plum Brook Station, which is a part of the lewis
Research Center, occupies a 6,031 acre NASA-owned tract near Sandusky,
Ohio. The Plum Brook Station is approximately 45 miles west of the
Cleveland site. The total capital investment as of June 30, 1964 for Hoth
Lewis and Plum Brook was $239,998,000.
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SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 4,859 4,847 4,847
Average Number of All Employees... 4,799 4,866 4,827
Administrative OperationS......... 361,694 570,971 563,880
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

SPACE NUCLEAR PROPULSION OFFICE

SUMMARY

MISSION:

The mission of the Space Nuclear Propulsion Office (a joint office of
the National Aeronautics and Space Administration and the Atomic Energy
Commission) is to establish the basic technology, and develop and provide
qualified nuclear rocket engines to accomplish operational missions in
advanced launch vehicles.

The Installation was established to assure the formulation and execu-
tion of a well integrated program for nuclear rockets which fulfills the
responsibilitizs of both the NASA and AEC. Implementation of the assigned
programs will encompass basic research on reactors, engine systems, and
nuclear vehicle technology; development of practical heat-exchanger type
rocket reactors and engine systems; and ground testing of reactors and
engines.

DESCRIPTION:

The organization consists of a headquarters office located at
Germantown, Maryland, and three field extensions located in Ohio, New
Mexico, and Nevada. The total capital investment of these facilities

amounted to $8,069,000 as of June 30, 1964.

SUMMARY OF RESQURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Posi:ions, end of year.. 112 116 116
Average Number of All Employees... 103 114 116
Administrative Operations......... $1,472 $1,725 $1,838
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

NASA HEADQUARTERS

SUMMARY
MISSION:

The NASA Hezdquarters is responsible for the planning, coordination,
and executive direction of programs established to implement the national
objectives stated in the National Aeronautics and Space Act of 1953, as
amended. To assist NASA general management in carrying out the technical
activities the Headquarters is organized into broad program areas:

Manned Space Flight, Space Science and Applications, Advanced Research and
Technology, and &z support function for Tracking and Data Acquisition. In
addition to the responsibility for program direction, the program offices
are responsible for management of the field Installations which ca=ry out
these programs, The Office of Manned Space Flight is responsible for

the management of the Marshall Space Flight Center, Manned Spacecraft
Center and the Jchn F. Kennedy Space Center; the Office of Space Science
and Applications for the Goddard Space Flight Center, Wallops Station,
Pacific Launch Operations Office and the administration of the con:ract for
the operation c¢f the Jet Propulsion Laboratory; the Office of Advanced
Research and Technology for the Ames Research Center, Electronics Research
Center, Flight Research Center, Langley Research Center, Lewis Rescarch
Center, and the Space Nuclear Propulsion Office.

DESCRIPTION:

The NASA Feadquarters is located at 400 Maryland Avenue, S. W., Washing-
ton, D. C., and also occupies other buildings in the District of Columbia
and nearby Virginia. Except for space leased in the Universal Nort:h
Building and a storage area in Virginia, personnel occupy Government-owned
buildings.

SUMMARY OF RESCURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 19€6
Number of Positions, end of year.. 2,133 2,221 2,221
Average Number of All Employees... " 1,944 2,070 2,150
Administrative Operations......... $49,115 $73,255 $56,103
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ADMINILSTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

NORTH EASTERN OFFICE

SUMMARY

MISSION:

The mission of the North Eastern Office was consolidated with the
Electronics Regearch Center effective September 1, 1964, The FY 1965
and 1966 requirements of this office are included with the estimates for

the Electronics Research Center.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 33 -—- ---
Average Number of All Employees... 30 -—- -——-
Administrative Operations......... $379 --- ---
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

WESTERN OPERATIONS OFFICE

SUMMARY
MISSION:

The primary mission of the Western Operations Office is to provide
technical, contractual, and administrative support to NASA installations
for programs and projects located in Southern California and other arcas
west of Denver. The Western Operations Office functions as a field
service in procurement, technical and contract administration, legal and
patent reviews, administrative support, and financial management activities.

The mission of the Western Operations Office also includes adminis-
trative support and services for the NASA residence office at the Jet
Propulsion Laboratory. The Resident Office, physically located &t thea
Jet Propulsion Laboratory in Pasadena, California, has principal cont:ract
administration responsibilities for the NASA contract with the Califo:nia
Institute of Technology which operates the Jet Propulsion Laboratory.

DESCRIPTION:

The Western Operations Office is located at 150\Pico Boulevard, 3anta
Monica, California. The Office occupies a group of leased buildings and
there is no govermment investment in buildings or land at this location.
In about two years, the main office will move to a new GSA Federal Office
Building to be constructed in nearby West Los Angeles.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions,  end of year.. 376 406 406
Average Number of All Employees... 336 390 405
Administrative Operations......... $4,924 $5,989 $6,337
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

SUMMARY OF APPROPRIATION BUDGET PLANS BY INSTALLATION

(In millions of dollars)

Research and Development Construction of Facilities Administraiive Cperaticns Total
1964 1965 1966 i564 1965 1966 1964 1965 1966 1964 1965 1966
51,7 53.4 73,5 284.7 89,1 8.6 35.0 61.6 62,7 371.4 204,1 144.8
1363.0 1406.1 1486, 1 36.1 24 .4 4.4 68,6 91,2 89,7 1467,7 1521,7 1580, 2
1301.9 1468,5 1689.6 30,1 15.0 4.8 124.5 140,5 137.4 1456,5 1624,0 1831.8
- - - 9.1 6.3 .3 - - - 9.1 6.3 .3
- - - 96,2 54,2 2,1 - - - 96,2 54,2 2,1
376.4 387.0 410.9 17.2 1.8 2.4 62.5 85.9 69.6 456,1 474.7 482.9
- .1 - - - - 1.0 .8 .8 1.0 .9 .8
5.1 6.8 10.4 .6 1.7 1.0 9.7 11.5 9.8 15.4 20,0 21,2
224,7 214.0 222.0 3.2 3.6 - - - - 227.9 217.6 222.0
40.3 52.9 45.5 11.6 5.7 2.7 29.9 31.7 32.3 81.8 90.3 80,5
- 1.9 5.2 4,8 10.1 10,0 o7 3.6 7.6 5.5 15.6 22.8
10.3 11.5 18.6 2.5 - - 9.5 9.7 9.6 22,3 21.2 28.2
78.4 97.4 100. 8 9.9 4.6 8.3 52,6 57.3 61.8 140.9 159.3 170.9
300.3 313.7 258.6 20.5 2,1 9 61,7 71.0 63.9 382.5 386.8 323.4
60.4 45,0 48.9 4,2 - - 1.5 1. 1.8 66.1 46.7 50.7
- - ~ - - R - - .4 - -
4,5 .2 .3 - - - 4.9 6.0 6.3 9.4 6.2 6,6
158,0 210.1 205,5 - - - 49,1 73.2 56,1 207, 1 283.3 261, 6
- - - 184,8 44,3 21,7 - - - 184.8 44,3 21.7
- - - - - - 7.5 - - - = - 7.5
3975.0 4268,6 45735.9 112.3 262,9 74,7 511,6 645,7 609,.4 202,1 5177,2 5260,0




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 GOODARD PACEFIC L AUNCH AMES ELECTRONICS FLIGHT LANGLEY LEWIS SPACE NUCLEAR WESTERN
PROGRAM OFFICE T0TAL SPACE CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGHT OPERAT | ONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULSION HEADQUARTERS OPERATIONS
NASA CENTER CENTER CENTER OFFICE STATION CENTER CENTER CENTER CENTER CENTER OFFICE QFFICE
Office of Manned Space Flight
1964 4ccscvaccocscocnse 2,713,052 49,881 1,356,036 1,266,424 206 - - 75 - - 7,017 2,575 - 25,001 247
1965, . 00000000000 saes 2,941,178 48,622 1,397,050 1,437,358 275 - - 75 - - 2,900 600 - 54,100 200
19664.scacssoccscscscs 3,249,485 69,345 65,040 1,656,600 500 - - 200 - - 3,700 300 - 53,550 250
Office of Space Science and
Applicatfons
19644 cacecoscoencnnnse 746,879 1,819 3,256 780 235,148 - - 25,843 - 44 35,168 197,522 - 87,202 160,097
1965..cecocasssnrncves 731,486 4,808 7,254 675 183,408 90 1,390 35,085 - 85 59,806 197,323 - 108,994 132,568
19660 csecesossssoanans 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
1964eccesceccsnccsssces 317,201 - 3,702 31,821 8,252 - - 14,404 - 8,447 38,741 99,759 60,355 25,026 26,694
19650 0cesncscscscacson 316,468 - 1,750 28,511 8,127 - - 17,724 1,873 9,190 32,548 115,825 44,995 34,322 21,603
196600 scecoccccossvnene 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
1964ccecsnscasccsocens 194,347 - - 2,900 132,817 - 5,100 - - 1,800 2,450 - - 7,210 42,070
1965ccseccscoesssnsnes 274,750 - - 2,000 195,201 - 5,450 - ~ 2,200 2,200 - - 7,900 59,799
1966c.eecnseascossocss 246,200 - - 1,500 173,400 - 5,900 - - 2,000 2,500 - - 7,900 53,000
Office of Technology Utilization
and Policy Planning
19644cssrscscsacccccee 3,500 - - - - - - - - - - - - 3,500 -
19654 cs0sscovscncecons 4,750 - - - - - - - - - - - - 4,750 -
19664e0ccecsvcscasnsns 5,000 - - - - - - - - - - - - 5,000 -
Total 3q§“ét Plan
1964yeseccecescscscans 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, 000cecsvssconcasns 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
1966cceesecccsccacosce 4,575,900 73,570 1,486,075 1,A89 575 410,912 - 10,400 45,450 5,200 18,630 100,836 258,625 48,900 205,463 222, 264
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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 PACIFIC LAUNCH AMES ELECTRONICS FLIGHT LANGLEY LEWIS SPACE NUCLEAR WESTERN
PROGRAM TOTAL SPACE CENTER, SPACECRAFT SPACE FLIGHT SFACE FLIGHT OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULS1ON HEADQUARTLRS OPERAT{ONS
NASA CENTER CENTER CENTER GFFICE STATION CENTER CENTER CENTER CENTER CENTER QFFICE OfFFICE =
OFFICE OF MANNED SPACE 64 2,713,052 49,881 1,356,036 1,266,424 206 - - 75 - - 2,017 2,975 - 35,091 347
FLICHT, TOTAL 1065 2,941,178 48,622 1,397,050 1,437,356 275 - - 75 - - 2,900 A00 - 84,100 200
66 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 - - - - - 11,530 87,875 - 6,019 -
1965 154,672 3,025 - - 19,960 90 - - - - 13,106 106,006 - 12,485 -
1966 194, 500 3,175 - - 23,025 - - - - - 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
Meteorological satellites 1964 63,177 - 135 80 62,346 - - - - - 444 - - 172 -
1965 31,200 - 50 120 29,575 - - - - - 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
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DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

FISCAL YEAR 1966 ESTIMATES

(In tWousands of dollars)
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PROGRAM TOTAL SFACE CENTER,  SPACECRAFT SPACE FLIGHT SPACE FLIGHT OPERAT[ONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULSION HEADQUARTERS DPERAT 10NS
NASA CENTER CENTER CENTER OFFICE STATION CENTER CENTER CENTER CENTER CENTER OFFICE QFFICE —1/

OFFICE OF ADVANCED RESEARCH 1964 317,201 - 3,702 31,821 8,25 - - 14,404 - 8,447 38,741 99,759 60,355 25,026 26,69
AND TECHNOLOGY. TOTAL 1965 316,468 - 1,750 28,511 8,127 - - 17.724 1.873 9.190 32.548 115.825 44,995 34,322 21.603
1966 277,700 - 3,235 18,035 9,30 - - 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 - 1,342 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 - 3,19 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 - - - - - - 4,440 - 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 -

OFFICE OF TRACKING AND 1964 194,347 - - 2,900 132,817 - 5,100 - - 1,800 2,450 - - 7,210 42,070
DATA ACQUISITION 1965 274,750 - - 2,00V 195,201 - 5,450 - - 2,20 Z,20U - - /,90U 59, 199
1966 246,200 - - 1,500 173,400 - 5,900 - - 2,000 2,500 hd - 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 - - 2,200 2,200 - - 7,900 59,799

1966 246,200 - - 1,500 173,400 - 5,900 - - 2,000 2,500 - - 7,900 53,000

OFFICE OF TECHNOLOGY 1964 3,500 - - - - - - - - - - - - 3,500 -
UTILIZATION AND POLICY 1965 4,750 - - - - - - - - - - - - 4,750 -
PLANNING 1566 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 1,362,99 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. II)



ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1966 ESTIMATES

JET PROPULSION LABORATORY

SUMMARY

MISSION:

The Jet Propulsion Laboratory (JPL), a govermment-owned facility.
is operated by the California Institute of Technology under contractual
arrangement with the National Aeronautics and Space Administratfon. (PL
has primary rasoonsibility for the development and/or project management
of complete spacecraft systems (e.g., Ranger, Surveyor, and Mariner),
lunar and deep space unmanned scientific missions, and world-wide tracking,
data acquisizion, data reduction and analysis capability as required by
lunar and deep space flights. Other areas of importance in the JPL program
include advanced spacecraft guidance and control systems, advanced so’.id
propellant and liquid propellant spacecraft engines, and integration of
advanced propulsion systems into spacecraft.

DESCRIPTTION:

The Jet Propulsion Laboratory occupies a main site of 145.9 acres in
Pasadena, California, approximately twenty miles from Los Angeles.
Subsidiary facilities are located at Goldstone, California; Edwards Alr
Force Base in Muroc, California; and at Table Mountain, California. ‘he
capital investment as of June 30, 1964 was $101,100,000.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1964 1965 1966
Number of Positions, end of year.. 4,222 4,100 4,000
Average Number of All Employees... 4,131 4,233 4,050
Administrative Type Costs®........ $61,626 $62,646 $58,735

*As a contractor operation, personnel and operation of installation costs at
the Jet Propulsion Laboratory are research and development funded. There-
fore, the administrative operations type estimates for JPL are shown for
comparability purposes and are not separate requests in the NASA Admiaistra-
tive Operations Appropriation.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1966 ESTIMATES

CONSOLIDATED STATEMENT

ON THE AERONAUTICS PROGRAM

The funding shown in the NASA Research and Development budget (Vclume II)
for the Aeronautics program does not totally reflect the level of effort being
conducted, NASA has, in its own research centers, a very great capability to
accomplish aeronautics research. This capability, exemplified by majcr wind
tunnel complexes, operational research aircraft, and extensive flight simu~
lation facilities, is operated by Government personnel. 1In order to assess
the magnitude of the NASA aeronautical research effort performed, the portion
of the "Administrative Operations' appropriation which supports aeronsutics
projects must be added to the Research and Development funds. In addition,
the cost of related Construction of Facilities projects is also to be
considered, since, the increased capability to conduct aeronautics research
is directly related to keeping the NASA physical plant up to date.

In addition to the funding described above, there is a consideratle
amount of work performed in other NASA Research and Technology activities
that has potential benefit to Aeronautics. This may be categorized as ''other
OART, Supporting Research and Technology applicable to Aeronautics' arnd
shown, as an estimate, in the table below,

(Dollars in Millions)

1964 1965 1966

Research and development,..... ceeee - $21.8 $35.2 $42 .2
Construction of facilities ........ 2.6 4.5 0.8
Administrative operations.......... 28.9 30.4 33.2

Sub-Total........covunnn. Ceeeeeen $53.3 $70.1 $76 .2
Other OART supporting research

and technology applicable to

geronauticsS..ciieceieiercneennees 30.0 30.0 $30.0

Total...veeeeenenonnacnaenns ceens 83.3 100.1 $106.2
Number of direct personnel

engaged in aeronautics research

and development effort........... 1,394 1,467 1,600



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1966 ESTIMATES

SUPPORTING RESEARCH AND TECHNOLOGY

(Thousands of dollars)

OFFICE OF MANNED SPACE FLIGHT...:sca..

Apollo.-ol.oo.noo.ootoo-ocoolc-'...

Spacecraft supporting development
Launch vehicle supporting
development.cecesescsveoscssess
Propulsion supporting development
Launch operations supporting
developrment.,.svcreeacenesssosess

OFFICE OF SPACE SCIENCE AND
APPLICATION S ceevescocovosasoscnsane

Physics and astronomy...eseesascacs
Lunar and planetary exploration....
Launch vehicle development.........
Bioscience..eseeeseenarentcacesaces
Meteorological satellites....eee...
Communications satellites,....cec..
Applications technology satellites.

OFFICE OF ADVANCED RESEARCH AND
TECHNOLCEY_.I...I......ll.l.........

Basic researchiieacecececsacscessons
Space vehicle systemsS...eeceecencss
Electronic $yStemS.esseesecssoanoeas
Human factors sSySteémS.cceeeccsesceess
Nuclear-electric systemS....eecevees
Nuclear rocketS..cecesesesscscsoens
Chemical propulsion.....ceeceeeeeces
Solar and chenical power....sceceece
Aeronautics.ceeeeceeoscesccaaocnose

OFFICE OF TRACKING AND DATA
ACQUISTITION ., voevoossocacssccacorosos

GRAND TOTAL.. ...

Fiscal Year

Fiscal Year

F'iscal Year

1964 1965 1956
$30,272 $39,900 $22,600
30,272 39,900 22,600
(6,024) (20, 300) (1), 600)
(14,208) (12,500) (7,000)
(7,605) (4,100) (2,000)
(2,435) (3,000) (3,000)
$67,998 $79,949 $9:4, 200
17,666 20,100 25, 200
22,000 28,749 36,800
3,800 7,100 4,000
12,979 12,700 15,500
7,754 7,500 8,200
1,637 2,100 2,500
2,162 1,700 2,000
$180, 359 $172,279 $187,500
22,653 21,231 22,000
24,951 24,559 24,000
26,380 23,322 20,000
13,200 11,850 13,000
26,749 23,192 24,000
21,261 21,731 22,000
21,970 24,762 =0, 000
14,000 13,745 14,200
9,195 7,887 8,300
$12,890 $14,683 $14,500
$291,519 $306,811 $318,800
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