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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 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 states-that the policy and purpose of the
United States activities in space will be: to conduct space and aeronautical
activities for 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; rhe
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 $5,012,000,000 is requested to maintain effort in current
programs at a level deemed important to the maintenance of the United States
world position in space and aeronautics.

The industrial community, under conitracts with the NASA, will continue to
carry forward the prime design, development and fabrication effort of the NASA
program. Specific elements of the activity will continue to be pursued within
NASA installations, other government agencies, universities and research
contractors which have the necessary level of expertise in special areas of
engineering and science. The major elements of the program fall within the
following categories:

MANNED SPACE FLIGHT: The attainment of a capability for manned
space operations and exploration through the Gemini and Apollo
developmeni: efforts, and studies of advanced missions which would
exploit and extend this capability to the best national interest.

SPACE SCIENCE: An unmanned space flight program directed toward the
study of the earth, moon, sun, planets, stars and interplanetary
space through the use of sounding rockets, earth orbiting spacecraft,
lunar spacecraft and interplanetary probes,

APPLICATICONS: A program directed toward adapting spacecraft, instru-
mentation and data gathering technology to support beneficial space
applicaticus such as operational meteorological and communications
systems.

SD vi



ADVANCED RESEARCH AND TECHNOLOGY: An effort required to provide the
fundamental knowledge and the technological base for the future
aeronautics and space programs.

Detailed justification of the FY 1967 budget estimate for the total program
of $5,012,000,000 is provided in the following three volumes:

Vo lume Amount
ITI Research and Development $4,246,600,000
I11 Construction of Facilities 101,500,000
IV Administrative Operations 663,900,000
TOTAL $5,012,000,000

SD vii
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR,196ZfESTIMATES
SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY BUDGET
ACTIVITY AND RELATED FINANCING

/CI & \( p—

Fiscal Year Fiscal Year Fiscal Year
1965 1966 1967
Budget Activity:
1. Manned Space Flight:
(a) CGemini,......eone. $308,400,000 $226,611,000 $40,600,000
(b) Apollo..vesesses.. 2,614,619,000 2,967,385,000 2,974,200,000
(¢) Advanced mission
studies......... 26,000,000 10,000,000 8,000,000
2, Scientific Investigations
in Space:
(a) Physics and
astronomy...... 176,029,000 189,132,000 167,300,000
(b) Lunar and planetary
exploration..,. 267,442,000 326,523,000 260,300,000
(c) Bioscience....... 31,001,000 46,200,000 39,900,000
(d) Launch vehicle
development,... 138,191,000 90,300,000 61,700,000
3. Space Applications..... 70,467,000 83,682,000 88,100,000
4, Space Technology....... 299,320,000 248,500,000 247,900,000
5. Aircraft Technology.... 35,240,000 41,496,000 33,000,000
6. Supporting Activities:
(a) Tracking and data
acquisition,... 253,236,000 231,065,000 279,300,000
(b) Sustaining
university
program,....... 46,000,000 46,000,000 41,000,000
(c) Techriology
utilization,.., 4,750,000 4,750,000 4,800,000
Total Budget Plan,... $4,270,695,000 $4,511,644,000 $4,246, 600,000

SUM 1



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY BUDGET

ACTIVITY AND RELATED FINANCING

Financing:

Appropriation,....cees00a0s
Transferred to-
"Construction of
facilities" (78 Stat,
[:3:1:3 2P ceses
"Administrative
operations'" (79 Stat,
534)...... Ceerecaennaa .

Appropriation
(adjusted)......0..

Transferred to ''Construction
of facilities" in FY 1966
Prior year funding applied -

available from adjustments
to FY 1962 and prior
budget plans...... cersane
Reprogramming to (-) or
from prior year budget
Plans........cccnetneevns
Comparative transfer to

"Administrative Operations"

Total financing of the
budget plan...... o

799 - 342 ) - 66 - ¢

Fiscal Year

Fiscal Year

Fiscal Year

1965 1966 1967

$4,363,594,000 $4,531,000,000 $4,246,600,000
-3,545,000 -—- —--

--- -27,896.000 ---

4,360,049,000 4,503,104,000 4,246,600,000
-354,000 a—- --
2,263,000 --- -
~76,690,000 8,540,000 --
-14,573,000 ——- --

$4,270,695,000 $4,511,644,000 $4,246,600,000

SIUM 2



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY PROGRAM BY COGNIZANT OFFICE )

BUDGET Fiscal Year Fiscal Year Fiscal Year y
ACTIVITY OFFICE/PROGRAM 1965 1966 1?67

MANNED SPACE FLIGHT....... $2,949,019,000 $3,203,996,000 $3,022,800,000 {

la Gemini,.......cocveeeeves 308,400,000 226,611,000 40,600,000
Ib- Apollo....e.eevsvesaesss 2,614,619,000 2,967,385,000 2,974,200,000
lc Advanced missions.,..... 26,000,000 10,000,000 8,000,000
N\
SPACE SCIENCE AND j
APPLICATIONS............ $732,362,000 $783,237,000 $661,400,000 /
2a Physics and astronomy... 139,082,000 143,500,000 131,400,000 \3
2b Lunar arnd planetary S
exploration........... 206,027,000 251,337,000 197,900,000
6b Sustaining university
PrOgram. ....ovovuunens 46,000,000 46,000,000 41,000,000
24d Launch vehicle
development.....e..... 96,500,000 55,300,000 33,700,000
* Launch vehicle
procurement........... 154,487,000 178,700,000 152,000,000
2c Bioscience.......cc000e. 28,501,000 36,700,000 35,400,000
3 Meteorological — T T
satellites...... ceeees 30,991,000 38,900,000 43,500,000
3 Communication and
applications
technology satellites. 30,774,000 32,800,000 26,400,000
ADVANCED RESEARCH AND
TECHNOLOGY , . cvvvvevoes. . $331,328,000 $288,596,000 $278,300,000
4 Basic research.......... 21,231,000 22,000,000 23,000,000
4 Space vehicle systems.,.. 44,193,000 35,000,000 36,000,000
4 Electronics systems..... 25,622,000 32,300,000 36,800,000 >
4 Human factor systems,,,. 13,320,000 14,900,000 17,¢00,000
4 Space power and electric
propulsion systems.... 58,220,000 45,200,000 42,500,000
4 Nuclear rockets,,....... 57,000,000 58,000,000 53,000,000
4 Chemical propulsion,,.,. 76,502,000 39,700,000 37,000,000
5 AeronauticC8,....c00000.0 35,240,000 41,496,000 33,000,000 /
6a TRACKING AND DATA |
ACQUISITION........000.. $253,236,000 $231,065,000 $279,300,000 \
/

suM 3



BUDGET Fiscal Year Fiscal Year Fiscal Year

ACTIVITY OFFICE/PROGRAM 1965 1966 __ 1967
6c TECHNOLOGY WUTILIZATION... $4,750,000 $4,750,000 $4,800,000

TOTAL BUDGET PLAN...... $4,270,695,000 $4,511,644,000 $4,246,600,000

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

SIM &4
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799-342 (Follows P.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PISCAL YEAR 1967 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 OFFICE ToTaL SPACE CENTER, SPACECRAFY SPACE FLIGHT SPACE FLIGHT OPERATIONS WALLGPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PRAPULS | ON HEADQUARTERS OPERAT JONS
NASA UENTER Cenien CENTER gririsc StaTion Cenvee CFuTeR CENTFR CENTER CENTER OFFi1cE OFFice
Office of Manned Space Flight
1965, ciueeecrsnnnccnssas 2,949,019 56,110 1,418,648 1,435,989 389 - - 39 - - 2,400 1,160 - 33,367 917
19660 0eucenorsecosenvnce 3,203,996 121,109 1,479,182 1,574,635 425 - - 230 - - 700 - - 25,215 2,500
1967 ciiseenccensassacsan 3,022,800 164,505 1,363,400 1,466,295 500 - - 250 - - - - - 25,350 2,500
Office of Space Science and
Applications
1965 . ciesecnsonnassassns 732,362 2,674 2,608 1,462 186,868 99 1,150 34,683 275 10 67,388 199,083 - 107,230 128,832
1966.00eecscnncocaracess 783,237 3,327 14,400 10,607 195,404 - 2,830 37,948 650 5 68,217 175,843 - 106,597 163,409
1967 eveecececsconcncoae 661,400 4,019 15,200 495 189,193 - 3,640 31,463 750 15 35,960 147,371 - 93,146 140,148
Office of Advanced Research and
Technology
1965.c0eecessnnssovececns 331,328 - 1,512 28,911 8,517 - - 19,391 2,333 7,638 34,953 122,084 45,760 31,648 28,581
1966, uvacccecsscrancsns 288,596 250 2,355 17,264 9,678 - - 18,775 6,554 14,919 40,749 69,431 50,218 37,765 20,638
1967 ciseneracsnosacanca 278,300 250 3,370 17,496 9,701 - - 21,455 12,400 7,925 41,127 61,603 48,500 31,833 22,640
Qffice of Tracking and Data
Acquisition
1965 ¢ eececascocosensnsnss 253,236 - - 2,000 179,252 - 5,100 - - 1,900 2,200 - - 7,015 55,769
1966.00eeccccscncnansnns 231,065 - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 ceeeovocscsocnasasnss 279,300 - - 1,500 199,600 - 6,400 - - 2,100 2,100 - - 12,000 55,600
Qffice of Technology Utilization
and Policy Planning
19650 cucnsccscoscscosans 4,750 - - - - - - - - - - - - 4,750 -
1966, 00ssassacocsssnanss 4,750 - - - - - - - - - - - - 4,750 -
196700 cecccnescccasnnnns 4,800 - - - - - - - - - - - - 4,800 -
Total Budget Plan
1965 csccesnscearcnnanone 4,270,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322,327 45,760 184,010 214,099
1966, cvervencesconcsnsns 4,511,644 124,686 1,495,937 1,604,006 361,457 - 8,665 56,953 7,204 16,804 111,666 249,274 50,218 184,727 240,047
1967 erecescncccccoccnas 4,266,600 168,774 1,381,970 1,485,786 398,994 - 10,040 53,168 13,150 10,04Q 79,187 208,974 48,500 167,129 220,888
SUM 5
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799-342 (Follows P,

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

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

(In thousands of dollars)

K J. F. KENNEDY MANNED MARSHALL GODDARD FaciFic Launch AMES ELECTRONICS FLIGHT LANGLEY LEWIS SracE NUCLEAR WESTERN
PROGRAM TotaL SPACE CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGHT OPERATIONS WaLLoFs RESEARCH " RESEARCH RESEARCH RESEARCH RESEARCH PROPULS 10N HEADQUARTERS OPERAT1ONS
NASA CENTER CENTER CENTER OFFicE STATION CENTER CENTER CENTER CENTER CENTER OFFicE UFFICE
OFFICE OF MANNED SPACE FLIGHT,
TOTAL 1565 2,545,015 56,110 1,418,648 1,435,989 385 - - 35 - - 2,400 1,160 - 33,367 917
1966 3,203,996 121,109 1,479,182 1,574,635 425 - - 230 - - 700 - - 25,215 2,500
1367 3,022,808 164,505 1,363,460 1,466,255 568 - - 250 - - - - - 25,350 2,500
Gemini 1965 308,400 - 308,050 - - - - - - - - - - 350 -
1966 226,611 - 226,211 - - - - - - - - - 400 -
1967 40,600 - 40,300 - - - - - - - - - - 300 -
Apollo 1965 2,614,619 55,610 1,100,973 1,430,516 389 - - 39 - - 1,200 1,160 - 24,087 645
1966 2,967,385 120,509 1,249,371 1,569,135 425 - - 230 - - 700 - - 24,515 2,500
1967 2,974,200 163,905 1,320,500 1,461,795 500 - - 250 - - - - - 24,750 2,500
Advanced mission studies 1965 26,000 500 9,625 5,473 - - - - - - 1,200 - - 8,930 272
1966 10,000 600 3,600 5,500 - - - - - - - - - 300 -
1967 8,000 600 2,600 4,500 - - - - - - - - - 300 -
OFFICE OF SPACE SCIENCE
AND APPLICATIONS,
TOTAL 1965 732,362 2,674 2,608 1,462 186,868 99 1,150 34,683 275 10 67,388 199,083 - 107,230 128,832
1966 783,237 3,327 14,400 10,607 195,404 - 2,830 37,948 650 5 68,217 179,843 - 106,597 163,409
1967 661,400 4,019 15,200 495 189,193 - 3,640 31,463 750 15 35,960 147,371 - 93,146 140,148
Physics and astronomy 1965 139,082 - - 755 110,244 - 1,090 1,557 - 10 2,226 - - 22,866 334
1966 143, 500 - - 62 108,498 - 2,550 2,586 - 5 2,272 - - 27,075 452
1967 131,400 - - 25 100,961 - 3,400 2,563 - 15 1,100 - - 22,836 500
Lunar and planetary
exploration 1965 206,027 - 2,608 435 1,267 - - 15,734 - - 50,050 97 - 9,256 126,580
1966 251,337 - 14,400 375 1,164 - - 12,763 - - 53,115 - - 12,913 156,607
1967 197,900 - 15,200 300 1,200 - - 7,000 - - 23,200 - - 14,300 136,700
Sustaining university
program 1965 46,000 - - - - - - - - - - 11 - 45,986
1966 46,000 - - - - - - - - - - - - 46,000 -
1967 41,000 - - - - - - - - - - - - 41,000 -
Launch vehicle development 1965 96,500 1,321 - 152 1,557 - - - 100 - 735 91,302 - 1,333 -
1966 55,300 820 - 10,000 250 - - - 200 - 570 42,820 - 640 -
1967 33,700 700 - - - - - - 250 - 600 31,550 - 600 -
Launch vehicle procurement 1965 154,487 1,353 - - 19,496 99 - - - - 13,737 107,673 - 12,129 -
1956 17¢,700 2,507 - - 18 580 - - - - - 11,600 137,022 - 5,675 3,365
67 152,000 3,319 - - 22,205 - - - - - 10,400 115,821 - - 255
Biosclence 1965 28,501 - - - 385 - 60 17,392 - - - - - 9,145 1,519
1966 36,700 - - - 420 - 100 22,599 - - 30 - - 11,214 2,337
1967 35,400 - - - 420 - 100 21,900 - - 30 - - 10,450 2,500
Meteorological satellites 1965 30,991 - - 120 29.505 - - - 175 - 425 - - 766 -
1966 38,900 - - 170 35,400 - 180 - 450 - 630 - - 2,070 -
1967 43,600 - - 170 39,300 - 140 - 500 - 630 - - 2,860 -
Communication and applications
technology satellites 1965 30,774 - - - 24,414 - - - - - 215 - - 5,749 396
1966 32,800 - - - 31,092 - - - - - - - - 1,060 643
1967 26,400 - - - 25,107 - - - - - - - - 1,100 193
SUM 6



799-342 (Follows P. Sum 4) No. 3

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES
t
DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

(In thousands of dollars)

J. K, KEnNEDY MANNED MARSHALL GODDARD PACIFIC LAUNCH AMES ELECTRONICS FLIGHY LANCLEY LEwW:S SPACE NUCLEAR WESTERN
PROGRAM Torat SPACE CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGHT OPERAT (ONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULS 10N HEAOQUARTERS 0PERATIONS
NASA CENTER CENTER CENTER OFF1eE STATION CENTER CENTER CENTER CENTER CENTER OrFFlcE orricelt/
OFFICE OF ADVANCED RESEARCH AND
TECHNOT.OGY, TOTAL 1965 331,328 - 1,512 23,911 8,517 - - 19,39 7,333 7,628 34,953 122 084 45,768 31,048 28,581
1Ybb 288,596 250 2,355 17,264 9,678 - - 18,775 6,554 14,919 40,749 69,431 50,218 37,765 20,638
1967 278 300 250 3,37¢C 17,596 5,701 - - 21,455 12,600 7,925 41,127 61,603 48,500 31,833 22, 640
Basic research 1965 21,231 - - 916 257 - - 1,966 95 3 1,901 2,234 - 7,503 6,356
1966 22,000 - - 815 117 - - 1,910 595 30 2,119 2,731 - 8,627 5,056
1967 23,000 - - 850 120 - - 2,100 1,000 30 2,200 2,800 - 8,500 5,400
Space vehicle systems 1965 44,193 - 629 16,444 1,231 - - 3,354 - 1,825 10,594 2,408 - 3,474 4,234
1966 35,000 - 435 4,201 1,751 - - 3,076 250 1,010 11,466 3,087 - 6,006 3,718
1967 36,000 - 670 3,096 2,081 - - 3,475 250 1,010 14,282 3,223 - 3,713 4,200
Electronics systems 1965 25,622 - 465 3,685 2,967 - - 3,580 2,178 1,038 6,660 400 - 2,022 2,727
1966 32,300 - 525 4,003 2,975 - - 3,718 5,110 698 7,260 539 - 3,906 3,566
1967 36,800 - 450 4,200 2,960 - - 4,100 10,000 660 7,420 540 - 3,180 3,290
Human factor systems 1965 13,320 - 365 355 - - - 4,233 60 1,750 4,053 232 - 2,172 100
1966 14,900 - 795 310 25 - - 5,224 359 1,500 4,246 125 - 2,216 100
1967 17,000 - 1,100 300 - - - 5,830 700 1,250 5,000 - - 2,820 -
Space power and electric
propulsion systems 1965 58,220 - 53 2,415 3,512 - - 191 - - 1,324 43,517 - 1,351 5,857
1966 45,200 - 100 2,010 4,260 - - 110 50 - 846 28,768 - 4,565 4,491
1967 42,500 - 650 1,650 3,990 - - 50 300 - 700 26,065 - 3,045 6,050
Nuclear rockets 1965 57,000 - - 1,375 - - - - - - - 9,846 45,760 13 6
1966 58,000 - - 1,125 - - - - - - - 6,599 50,218 58 -
1967 53,000 - - 900 - - - - - - - 3,550 48,500 50 -
Chemical propulsion 1965 76,502 - - 3,721 550 - - - - - 1,369 49,588 - 11,973 9,301
1966 39,700 250 500 4,800 550 - - 540 - - 2,877 15,205 - 11,271 3,707
1967 37,000 250 500 6,500 550 - - 500 - - 2,900 12,800 - 9,300 3,700
Aeronautics 1965 35,240 - - - - - - 6,167 - 3,022 9,052 13,859 - 3,140 -
1966 41,496 - - - - - - 4,197 190 11,681 11,935 12,377 - 1,116 -
1967 33,000 - - - - - - 5,400 150 4,975 8,625 12,625 - 1,225 -
OFFICE OF TRACKING AND
DATA ACQUISITION 1965 253,236 - - 2,000 179,252 - 5,100 - - 1,900 2,200 - - 7,015 55,769
1966 231,065 - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 279,300 - - 1,500 199,600 - 6,400 - - 2,100 2,100 - - 12,000 55,600
Tracking and data acquisition 1965 253,236 - - 2,000 179,252 - 5,100 - - 1,900 2,200 - - 7,015 55,769
1966 231,065 - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 279,300 - - 1,500 199,600 - 6,400 - - 2,100 2,100 - - 12,000 55,600
OFFICE OF TECHNOLOGY
UTILIZATION AND POLICY
PLANNING 1965 4,750 - - - - - - - - - - - - %,750
iyoo 4, /20U - - - - - - - - - - - - 4,750 -
1967 4,800 - - - - - - - - - - - - 4,800 -
Technology utilization 1965 4,750 - - - - - - - - - - - - 4,750 -
1566 4,750 - - - - - - - - - - - - 4,750 -
1967 4,800 - - - - - - - - - - - - 4,800 -
TOTAL BUDGET PLAN 1965 4,270,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322,327 45,760 184,010 214,099
1966 4,511,644 124,686 1,495,937 1,604,006 361,457 - 8,665 56,953 7,204 16,804 111,666 249,274 50,218 184,727 240,047
1967 4,246,600 168,774 1,381,970 1,485,786 398,994 - 10,040 53,168 13,150 10,040 79,187 208,974 48,500 167,129 220,888
1/Amount for Western Operations Office fncludes funds for the Jet Propulsion Laboratory as shown in the Research and Development program justification (Vol. II) SUM 7



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

SUMMARY OF APPROPRIATIONS

(In thousands of dollars)

P.L, 88-507 p,L, 89-128
Fiscal Year Fiscal Year Fiscal Year
Appropriation 1965 1966 1967
Research and Development....... $4,363,594 $4,531,000 $4,246,600
Construction of Facilities..... 262,880 60,000 101, 500
Administrative Operatioms...... 623,526 584,000 ___ 663,900

TOTAL. ¢ eveeeuennonannoonnncnans 55,250,000 $5,175,000 $5,012,000

SUM 1



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

SUMMARY OF APPROPRIATIONS (ADJUSTED)

{Thousands of doilars)

¢ WNS

Research and Construction Administrative
Total Development of Facilities Operations
FISCAL YEAR 1965
Independent Offices Appropriation Act,
1965 (78 Stat, 657=8)veececccnceassvso $5,250,000 $4,363,594 $262,880 $623,526
NASA Appropriation Transfers (78 Stat,
658)00o-ooo-.oooooo-eooo.o‘.-o-o.eooo _=- -3,545 3,545 - an
Transfer to "Operating expenses, Public
Buildings Service,'" General Services
Administration (78 Stat, 655).ecccoces -273 --- “a- -273
Appropriation (adjusted)...eecceeee $5,249,727 $4,360,049 $266,426 $623,253
FISCAL YEAR 1966
Independent Offices Appropriation Act,
1966 (79 Stat, 533=4).cccecocccssccecs $5,175,000 $4,531,000 $60,000 $584,000
NASA Appropriation Transfers (79 Stat,
534).0;...0.000..nooooo--.-oooooo-.oo bt ‘27,896 hadnd ol 27’896
Transfer to ''Operating expenses, Public
Buildings Service,' General Services
Administration (79 Stat, 53l.¢seeecss =76 .- ~-- -76
Appropriation (adjusted)...ecceveee $5,174,924 $4,503,104 $60,000 $611,820
FISCAL YEAR 1967
Appropriation request...ceeessessconses $5,012,000 §4!246l600 $101, 500 $663,900




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

SUMMARY OF BUDGET PLAN BY APPROPRIATION BY BUDGET ACTIVITY

(Thousands of dollars)

SCIENTIFIC
MANNED INVESTI- SPACE
SPACE GAT|ONS APPLI- SPACE AIRCRAFT SUPPORTING
APPROPRIATION TITLE TOTAL FLIGHT IN SPACE CATIONS TECHNOLOGY TECHNOLOGY  ACTIVITIES

Fiscal Year 1965..0¢000000e. $5,166,339 $3,452,371 $692,656 $83,187 $498,564 $82,163 $357,398

Research and development,. 4,270,695 2,949,019 612,663 70,467 299,320 35,240 303,986
Construction of facilities 261,107 199,770 8,343 - 21,291 3,729 27,974
Administrative operationms, 634,537 303,582 71,650 12,720 177,953 43,194 25,438

Fiscal Year 1968...c00000000 $5,183.051 $3,518,408 $727.,045 $95,059 $431,433 $87,016 $324,090

Research and development,, 4,511,644 3,203,996 652,155 83,682 248,500 41,496 281,815
Construction of facilities 59,587 21,401 7,084 --- 13,435 682 16,985
Administrative operations, 611,820 293,011 67,806 11,377 169,498 44,838 25,290

Fiscal Year 1967...c0000000. $5,012,000 $3,387,468 $605,280 $100,643 $450,656 $103,688 $364,265

Research and development.. 4,246,600 3,022,800 529,700 88,100 247,900 33,000 325,100
Construction of facilities 101,500 54,378 6,322 --- 11,089 21,011 8,700
Administrative operations, 663,900 310,290 69,258 12,543 191,667 49,677 30,465



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

PERSONNEL SUMMARY AND COSTS

1965 1966 1967
Personnel Data
End year employment:
Permanent: positions ......coeeeeosane 33,200 33,924 34,339
Other temporary positions ........... 1,100 600 600
Total POSitions ...cevncesscescosse 34,300 34,524 34,939
NASA funded .....cvouveeseccocoss 34,248 34,466 34,888
Reimbursable ....ccevevreneencns . 52 58 51
Average number of all employees ..... 32,669 33,290 34,032
Average GS grade .....cciivecncnenns . 10.3 10.4 10.5
Average (S salary ....eeeiivaccscones $10,255 $10,904 $11,134
Average salary, grades established by
the Administrator (Wage Board)..... $7,190 $7,388 $7,445
Average salary of ungraded positions
(Excepted and PL-313) .......0ceves $22,268 $23,278 $23,278
Personnel compensation:
(In thousands of dollars)
Net salary, permanent positions....... $311,050 $333,672 $355,351
Other poOSifiONS ..iveeeeevensccccccasss 3,670 3,573 3,204
Other compensation ......civiessesesss 18,548 18,898 17,364
Total compensation ....ceveesocsscss $333,268 $356,143 $375,919
NASA funded ....cccevenrncecssnncs 332,722 355,511 375,354
Reimbursable .....oceevoencesccsns 546 632 565
Personnel benefits:
Retirement ...ccoceesescncctoscacscnss $20,068 $21,411 $22,821
Health benefits ........ cesrteseennnen 2,109 2,204 2,334
Life insurance .....coceee0: ceeenen .o 973 1,033 1,102
All other (Incentive awards,
uniforms, social security
contributions, €tC.) ..iveecccconcns 608 698 875
Total benefits ...veeeeeccecsasens $23,758 $25,346 $27,132
NASA funded ....ccevveeececconcs 23,713 25,299 27,090
Reimbursable ........... cecenoae 45 47 42

SUM 4



1965 1966 1967

Total personnel COSES.vccvvacocsocsnsances §357'026 §381.489 $""03;_051
NASA funded...cececscccccccsccscccccns 356,435 380,810 402,444
Reimbursable...veverecceccssnscscscces 591 679 607

MANPOWER REQUIREMENTS

In FY 1967 an additional 450 positions are planned for the Electronics
Research Center in accordance with the phased buildup for that installation,
Post-flight studies of the early Gemini flights showed a strong relatilonship
between spacecraft hours in flight and manhours in flight and requirements
for supporting personnel for launch, mission operations, and tracking,
Therefore, as a result of these workload indicators, an allocation of 365 is
planned for the Kennedy Space Center and the Goddard Space Flight Center to
support the heavy emphasis on launching and tracking of manned space f£flight
nissions, These increases are partially offset by a target reduction of 400
positions throughout the agency which will not be filled as they become
vacant,

Analysis of Increases in Personnel Costs for Fiscal Year 1967

In FY 1967 the cost of personnel compensation and benefits will be $21.6
million greater than FY 1966, Of this amount $3.8 million is caused by the
full year effect of the Federal Employees Salary Act of 1965, effective in
October 1965. The most significant increase reflects the cost of providing
for a net increase of 846 manyears for permanent personnel, Actual increases
include 621 manyears for new FY 1967 positions at the Kennedy Space Center,
the Electronics Research Center, and the Goddard Space Flight Center, and an
increase of 425 manyears related to the new positions filled during FY 1966.
These increases of 1,046 manyears are partially offset by the saving of 200
manyears resulting from not filling 400 vacancies due to the 1965 retlrement
legislation, The cost of the net additional manyears is estimated at $9.8
million,

Reimbursement to the Department of Defense for military personnel detailed
to NASA will increase by $1.1 million in FY 1967 over FY 1966. In FY 1966,
128 trained military personnel, who became available because of the phase
out of the Atlas and Titan I missile systems, were detailed to NASA for the
support of Gemini and Apollo flight operations, In FY 1966 the Department
of Defense paid the entire cost of these personnel., NASA will assume the
funding responsibility for these personnel in FY 1967,

In addition to the increased costs resulting from the salary increase,
additional manyears, and reimbursement for military personnel, there is an
increase of 59,9 million resulting from the structural changes in the
personnel complement., The total increase of $24,6 million is offset by a
decrease of 5,4 million in temporary employment and $2.6 million in overtime

and holiday pay, for a net increase of $21,6 millionm, The net increase for
personnel compensation and benefits consists of 19.8 million for compensation
and $1.8 million for benefits.

SUM 5



NATTIONAL AFRONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

(In thousands of dollars)

COMPUTATION OF PERSONNEL COSTS BY INSTALLATION AND FISCAL YEAR

J. F, Kennepy MaNNED MARSHALL GopnaRD PACIFIC LAUNCH AMES ELECTRONICS FLiGHT LANGLEY Lewis Spact NUCLEAR WESTERN
FISCAL YEAR 1965 ACTUAL TotaL SPACE CENTER, SPACECRAFT SPace FLIGHT SPACE FLISHT OPERAT I ONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULS |ON HEADQUARTERS OPERAT1ONS
NASA CENTER CENTER CENTER OFeicE STaTION CENTER CENTER CENTER CENTER CENTER OFFICE OcFICE
Personnel Compensation:
Permanent positions $325,818 $24,069 $41,391 $73,635 $37,965 $204 $3,862 421,093 $2,593 $5,689 $38,587 $45,017 $1,419 $26,308 $3,985
Pay above the stated annual rate 1,271 92 159 280 146 1 38 80 10 22 148 171 s 1 15
Lapses (deduct) ~16,039 =-5,849 -187 -1,283 -2,100 =14 =112 -638 -1,301 =71 -876 -859 -115 -2,464 -170
Net cost of permanent positions 311,050 18,312 41,363 72,632 36,011 191 3,788 20,535 1,302 5,640 37,859 44,331 1,309 23,945 3,830
Other personnel compensation 22,218 1,795 4,713 6,714 2,046 _22 649 492 60 465 1,496 2,108 9 1,366 285
Total personnel compensation $333,268 $20,107 $46,076 $79,346 $38,057 $213 $4,437  $21,027 $1,362 $6,105 $39,355 $46,439 $1,318 $25,311 $4,115
Reimbursable 546 -——- --- 1 545 - -—-- - - - ——— ——— . - -
NASA funded 332,722 20,107 46,076 79,345 37,512 213 4,437 21,027 1,362 6,105 39,355 46,439 1,318 25,311 4,115
Total personnel benefits $23,758 $1,355 $3,154 $5,528 $2,716 315 $305 $1,549 $100 $441 $2,880 $3,373 394 $1,959 $289
Reimbursable 45 - -—— - 45 - ——. -——- -—— ——- -—- ———- -——- - .
.NASA funded 23,713 1,355 3,154 5,528 2,671 15 305 1,549 100 441 2,880 3,373 94 1,959 289
Total personnel costs $357,026 $21,462 $49,230 $84,874 $40,773 $228 84,742  $22,576 $1,462 $6,546 $62,235 $49,812 $1,412 $27,270 $4,404
Reimbursable 591 R ——— 1 590 ——- -—- - PR ——— . —-- ——- —- -
NASA funded 356,435 21,462 49,230 84,873 40,183 228 4,742 22,576 1,462 6,546 42,235 49,812 1,412 27,270 4,404
FISCAL YEAR 1966 ESTIMATED
Personnel Compensation:
Permanent positions $353,072 $27,808 $50,226 $76,173 $38,559 - $4,211  $22,299 $5,919 $5,979 $40,491 $47,854 $1,510 $27,849 $4,193
Pay above the stated annual rate 1,355 107 193 293 148 --- 16 84 23 23 156 184 5 107 16
Lapses (deduct) -20,755 -1,909 -5,793 -2,129 -1,408 - -106 -997 -2,678 -229 -1,148 -1,900 -64 -2,165 -228
Net cost of permanent positions 333,672 26,006 44,626 74,337 37,299 - 4,121 21,386 3,264 5,773 39,499 46,138 1,451 25,791 3,981
Other persomnel compensation 22,471 2,540 5,291 5,869 1,788 === 571 549 125 539 1,537 1,855 9 1,490 308
[Total personnel compensation $356,143 $28,546 $49,917 $80,206 $39,087 == $4,692  $21,935 $3,389 $6,312 $41,036 $47,993 $1,460 $27,281 $4,289
Reimbursable 632 - -—— —— 632 ——- - - -—— - -—- . .- - -
NASA funded 355,511 28,546 49,917 80,206 38,455 --- 4,692 21,935 3,389 6,312 41,036 47,993 1,460 27,281 4,289
Total personnel benefits $25,346 $1,930 $3,368 $5,558 $2,784 =—- $333 $1,584 $262 $453 $2,993 $3,499 $106 $2,167 $309
Reimbursable 47 .- -—— .- 47 —ew c—- .- .- - - - - - -
NASA funded 25,299 1,930 3,368 5,558 2,737 --- 333 1,584 262 453 2,993 3,499 106 2,167 309
Total personnel costs $381,489 $30,476 $53,285 $85,764 $41,871 === $5,025 $23,519 $3,651 $6,765 $44,029 $51,492 $1,566 $29,448 $4,598
Reimbursable 679 - - - 679 p— R < - - — - - - -
NASA funded 386,810 30,47 53,285 85,764 41,192 -—— 5,025 23,519 3,651 6,765 44,029 51,492 1,566 29,448 4,598
FISCAL YEAR 1967 ESTIMATED
Fersonnei Compensation:
Permanent positions $364,599 $29,897 $50,790 $76,720 $41,163 --- $4,315  $22,435 $10, 604 $6,009 $40,627 $48,371 $1,501 $27,945 $4,221
Pay above the stated annual rate 1,396 108 196 296 158 - 17 86 40 23 156 186 5 107 16
Lapses (deduct) -10, 644 -1,703 -453 -1,747 -1,100 - =47 -519 -1,835 =24 -133 -1,399 -32 -1,538 -111
Net cost of permanent positions 355,35 28,302 50,533 75,269 40,221 --- 4,285 22,002 8,809 6,008 40,650 47,158 1,474 26,514 4,126
Other perconnel compencation 20,568 2,475 4,333 5,002 1,907 -—- 580 570 203 502 1,349 1,906 9 1,432 300
- - - . Amme. me~ Aamn == - ner s nw ALA AN A A AN oA AN Ny n L S NaY A OO aL0 NeI ~r fon Anm nls LY I ne
idotal personnes compensdacivi PIIIgILY LIV LIt PJIta QLU YOV &L gl —_— YragOUI PE g it X LaNvie Ka A Ll 28 N2 Xt g Yigry YLl g ot Yra ey
Reimbursable 565 --- --- --- 565 --- == --- == - === --- === --- “-=
NASA funded 375,354 30,777 54,866 80,271 41,563 -=- 4,865 22,572 9,012 6,510 41,999 49,064 1,483 27,946 4,426
Total personnel benefits $27,132 $2,068 $3,824 $5,660 3,016 - $345 1,629 $687 $481 3,043 3,581 $108 $2,373 $317
Reimbursable 42 ——- -- === 42 - --- === === -== == -=- === === ===
KASA Funded 27,09¢C 2,068 3,324 5,668 2,974 --- 345 1,629 €87 481 3,043 3,581 108 2,373 317
Total personnel costs $403,051 $32,845 $58,690 $85,931 435,144 o= $5,210  $24,201 9,699 6,991 45,042 $52,645 $1,591 $30,319 $4,743
Reimbursable 607 === --= -=- 607 === --- -=- === === - === === === m--
NASA funded 402,444 32,845 58,690 85,931 44,537 --- 5,210 24,201 9,699 6,991 45,042 52,645 1,591 30,319 4,743

SUM 6




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION BILL

RESEARCH AND DEVELOPMENT

For necessary expenses, not otherwise provided for, including
research, development, operations, services, minor construction, sup-
plies, matcrials, equipment; maintenance, repair, and alteration of
real and personal property; and purchase, hire, maintenance, and
operation of owncer than administrative aireraft necessary for the
.conduct and support of aeronautical and space rescarch and develop-
ment activitics of the National ‘Aeronautics and Space Administra-
tion, [$4,531,000,000] $4,246,600,000, to remain available until
expended. (42 U.S.C. 2461, et seq., 50 U.S.C. 151-160, 511-515;
Independent Offices Appropriation Act, 1966; additional authorizing

legislation to be proposed.)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

RESEARCH AND DEVELOPMENT
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Budget Plan Costs to this appropriation
1965 1966 1967 1965 1966 1967
Program by activities:
Direct program:
1, Manned space flight:
(a) Gemini,.covvaconncovesns 308,400 226,611 40,600 277,585 249,800 135,200
(b) Apollo..iveiesencannana 2,614,619 | 2,967,385 | 2,974,200 | 2,703,042 | 3,211,300 | 3,029,900
(¢) Advanced mission
studieS,..evevesnscss 26,000 1C,000 8,000 19,318 25,300 10,100
2, Scientific investigations in
space:
(a) Physics and astronomy.. 176,029 189,132 167,300 170,146 199,800 146,700
(b) Lunar and planetary
exploration..scesensss 267,442 326,523 260,800 312,026 341,600 257,900
(c) Bioscience,...ivcvvevns 31,001 46,200 39,900 34,220 47,600 38,800
(d) Launch vehicle develop-
1= 138,191 90,300 61,700 134,210 115,400 64,700
3, Space applications.......... 70,467 83,682 88,100 77,290 101,200 90,700
4, Space technology¥..eeevosooes 299,320 248,500 247,900 298,523 264,000 234,500
5. Aircraft technology......... 35,240 41,496 33,000 21,537 35,300 36,900
6, Supporting activities:
(a) Tracking and data
acquisition,...cvecese 253,236 231,065 279,300 168,251 267,700 256,600
(b) Sustaining university
ProgramM,.scecceecessorse 46,000 46,000 41,000 8,430 27,900 28,800
(c) Technology utilization, 4,750 4,750 4,800 4,451 5,100 2,700
Total direct program
costs, funded,...... 4,270,695 | 4,511,644 | 4,246,600 | 4,225,029 | 4,892,000 [ 4,333,500
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RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars) - Continued

Budget Plan

Costs to this appropriation

1965 1966 1967 1965 1966 1967
Reimbursable program:
1, Manned space flight:
(a) Gemini...oocoeevnnnnens 2,082 5,262 | Liiiienes 1,726 6,889 | cieveenes
(b) ApOllO.iieeeessncescosnce 541 475 700 266 548 700
2, Scientific investigations in
space:
(a) Physics and astronomy,, 190 | ...even.. 196 90 | seievieen
(d) Launch vehicle develop-
MENE, .. eeeeonveoacoons 3,418 2,000 1,500 150 5,225 1,500
3. Space applications,...ccee0e 35,336 40,204 43,500 25,127 83,505 43,500
4, Space technology..e.eeeocees 40,131 36,000 40,200 39,472 36,255 40,200
5, Aircraft technology......... 1,065 950 500 | secvecens 1,986 500
6, Supporting activities:
(a) Tracking and data
acquisition.,...ceveceee ceseseses 129 100 56 135 100
(b) Sustaining university
PTOBIraM.cesaossosascns 10 cecessccs esssssses sesesocss 10 esessesss
Total reimbursable
program COStS,...... 82,773 85,000 86,500 66,993 134,643 86,500
Total program costs,
funded,..veeesvessse 4,353,468 | 4,596,644 | 4,333,100 | 4,296,022 | 5,026,643 | 4,420,000
Change in selected resourcesl/, 124,538 | =311,000 -80, 500
10 Total..eeeeeeecencanasanss . 4,353,468 | 4,596,644 | 4,333,100 | 4,420,560 | 4,715,643 | 4,339,500
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RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars) - Continued

Budget Plan

this appropriation

1048
LIOJ

10464
AT OO

1047
L7707

1966

1967

10 TOtal.......

Financing:

Receipts and reimbursements
from:
11 Administrative budget accounts
14 Non-Federal sources,,........
16 Comparative transfer to other
ACCOUNtBisececevcascscasacsccs
17 Recovery of prior year
obligationS..s.cceeeceecssccnans
21 TUnobligated balance available,
start of year:
For completion of prior year
budget planS..ceeescceccsceas
Available to finance new
budget planS..ccccececacsens
23 Unobligated balance transferred
to '"Construction of facilities"
(73 Stat, 439, 74 Stat, 436,
75 Stat, 355, 77 Stat, 439
and 78 Stat, 658)...cc0c0c0c.n
Reprogramming to or from prior
year budget planS.....ceee000s
24 Unobligated balance available,
Tl UL ]Cal. .
For completion of prior year
budget plans......coc00s00s0

4,353,468

-75,75
-7,015

14,573

-2,263

354

76,690

4,596,644

-75,835
-9,165

4,333,100

~74,400
~12,100

4,420,560

-75,758
7,015

14,573

-242,033

-2,263

5,719

226,261

4,715,643

-226,261

-20,005

105,276

4,339,500

74,400
-12,100

eosesss 000

-105,276

eepeomooco

98,876
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Program and Financing (in thousands of dollars) - Continued

RESEARCH AND DEVELOPMENT

Budget Plan

Costs to this appropriation

1965 1966 1967 1965 1966 1967
Available to finance new
budget plans,...cccev... ces cecnenene ceseseces ceenaanns 20,005 | veeeconaa cesacenne
New obligational authority | 4,360,049 | 4,503,104 | 4,246,600 | 4,360,049 | 4,503,104 | 4,246,600
New obligational authority:
Current authorization:
40 Appropriation.....cceceecesece 4,363,594 | 4,531,000 | 4,246,600 | 4,363,594 | 4,531,000 | 4,246,600
41 Transferred to—
"Construction of facilities"
(78 Stat. 658)-000.0:..9.. -3,545 essececene ssecvo00se -3,545 ecvenscove EEEEEERY]
"Administrative operations"
(79 Stat' 534)..-. oooooo L) LI A A A I ] -27,896 o0 o000t eeseevoeoe -27,896 LI A ]
43 Appropriation (adjusted),. 4,360,049 { 4,503,104 | 4,246,600 | 4,360,049 | 4,503,104 | 4,246,600
Relation of obligations to expenditures:
10 Total obligationNS.cceveecceseossceacssssosncscscscessscssesccssscsoscss 4,420,560 | 4,715,643 | 4,339,500
70 Receipts and other offsets (items 11-17)............ cecsescacescancs -68,200 -96,035 -86,500
71 Obligations affecting expendituresS.....cceeeoececccocccsecsoccs 4,352,360 | 4,619,608 | 4,253,000
72 Obligated balance, start of year......... essecsecssesacssececsaceas 1,710,564 { 2,078,469 | 2,178,077
74 Obligated balance, end Of YEar...eececcscccoseccccccscascosvsosscsas -2,078,469 |-2,178,077 {-2,091,077
Q0 Expenditures........... ceceas Ceeeeseavecasesescesncacecaenseass | 3,984,456 | 4,520,000 | 4,340,000
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RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars) - Continued

1965 1966
Adjust- Adjust-
1964 ments 1965 ments 1966 1967
1Selected resources as of June
30 are as follows:
StOreS.cecesecssescnsoscans 32,340 6,522 38,862 tescecnns 38,862 38,862
Unpaid undelivered orders., 1,308,709  ..icieeeces 1,432,129 -11,035 1,110,094 1,029,594
AdvancesS...ceceseccscecssas 12,599 cesessnes 13,716 cecceceas 13,716 13,716
Total selected resources, 1,353,648 6,522 1,484,707 -11,035 1,162,672 1,082,172

2Reimbursements from non-Federal sources are receipts for services performed on Communications
Satellite Corporation projects (42 U,S,C, 2473).

1965 actual 1966 estimate 1967 estimate

Note,—Reconciliation of budget plan to obligations:

TOtal budget plan...o.-.o-ooouno.--ooooooooo-'l--oooiol 4,353’468 4’596’644 4’333)100
Deduct portion of budget plan to be obligated in sub=-
sequent years....b..l..‘l'...'.....".‘..ll....ﬁl."l 199’401 105,276 98’876
Add obligations of prior year budget planS....eeccecsee __ 266,493 224,275 __ 105,276
TOtal Obligations....0D'.....ﬁ.....'O..........Ol 4,420’560 4’715’643 4,339,500



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY PROGRAM BY COGNIZANT OFFICE
(In thousands of dollars)
BUDGET Fiscal Year Fiscal Year Fiscal Year
ACTIVITY  OFFICE/PROGRAM 1965 1966 1967
MANNED SEACE, FLIGHT....... $2,949,019 $3,203,996 $3,022,800
la Gemini.......... e 308,400 226,611 40,600
1b Apollo............oune. 2,614,619 2,967,385 2,974,200
lc Advanced missions....... 26,000 10,000 8,000
SPACE SCJENCE AND
APPLICATIONS .. evevvevann $732,362 $783,237 $€61 ,400
2a Physics and astronomy... 139,082 143,500 131,400
2b Lunar and planetary
exploration........... 206,027 251,337 197,900
6b Sustaining university
Program...... e 46,000 46,000 41,000
2d Launch vehicle
development........... 96,500 55,300 33,700
* Launch wvehicle
procurement........... 154,487 178,700 1.52,000
2c ___Bioscience....e..ecov... 28,501 36,700 35,400
3 Meteorological e ——
satellites............ 30,991 38,900 43,600
3 Communication and
applications
technology satellites. 30,774 32,800 26,400
ADVANCED RESEARCH_AND
TECHNOLOGY .t e veveanesnns $331,328 $288,596 $278,300
4 Basic research.......... 21,231 22,000 23,000
4 Space wvehicle systems... 44,193 35,000 36,000
4 Electronics systems..... 25,622 32,300 36,800
4 Human factor systems.... 13,320 14,900 17,000
4 Space power and electric R
propulsion systems.... 58,220 45,200 42,500
4 Nuclear rockets......... 57,000 58,000 53,000
4 Chemical propulsion..... 76,502 39,700 37,000
5 Aeronautics............. 35,240 41,496 33,000



BUDGET Fiscal Year Fiscal Year Fiscal Year

ACTIVITY  QEFICE/PROGRAM 1965 1966 1957
6a TRACKING AND DATA
ACQUISITION: « v vevvevenn. $253,236 $231,065 $279,300
6c TECHNOLCCY UTILIZATION. - .. $4,750 $4,750 800
TOTAL BUDGET PLAN....... §&.220.§22 §&.§L;.g&é §&.2&§.QOQ

*Funds for the procurement of launch vehicles are statistically distributed

to unmanned flight programs (e.g. Physics and Astronomy, Space Vehicle
Systems) .
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

NEW RESEARCH AND DEVELOPMENT PROJECT

Fiscal Year Fiscal Year
1966 1967
Electronic Systems Program
Earth Coverage Horizon Measurement -——- $1,000,000

The purpose of this project is to obtain a thorough knowledge of the
infrared characteristics of the earth's horizon for the purpose of designing
space vehicle guidance and control systems,

The present knowledge and theories of the earth's radiance characteristics
will be rigorously examined and an effective measurement program will be
delineated, The measurement program will thereafter be mechanized to produce
engineering data suitable for use in the design and development of instruments
which sense the earth's infrared horizon,

The funding requested will provide for completion of analytical studies,
conceptual design of spacecraft systems, analysis of ground support require-
ments, and supporting cost analysis,



RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY

OFFICE OF MANNED SPACE FLIGHT GEMINI PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Gemini program objectives are to develop an operational capability in
manned space flight and through this capability to conduct specific experi-
ments and tests which support Apollo, Department of Defense programs and
scientific investigations. 1In the Gemini program, the United States is
developing anc demonstrating the capability for long-duration flights of at
least 14 days, rendezvous and docking, post-docking maneuvers, extravehicular
activity, and controlled re-entry.

The Gemini effort in FY 1967 will be devoted primarily to final hardware
deliveries ard operational activities required for manned rendezvous missions.

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1965 1966 1967
Spacecraft.. .....ccveiununnnn. $165,300 $107,211 $19,100
Launch vehicles................ 115,400 88,600 8,500
SUPPOYt.. v i i it ie e Cen 27,700 30,800 _13,000
Total.... .. ettt $308,400 $226,611 $40,600

BASIS OF FUND REQUIREMENTS:

Spacecraft

The Gemini spacecraft is a two-man capsule designed to sustain long-
duration missions and provide capability for rendezvous and docking in earth
orbit. Gemini systems are substantially more sophisticated and versatile
than those used in Mercury. The spacecraft includes a number of subsystems
which are being used for the first time in manned space flight. McDornell
Aircraft Corporation of St. Louis, Missouri, is the principal contractor. The
FY 1967 estimate supports delivery and checkout of the last two spacecraft,
engineering support for launches to be conducted in FY 1967, and preparation
and publication of final flight and program summary reports.

Launch Vehicles

Three separate vehicles are required for the Gemini program: the Gemini
Launch Vehicle (GLV), the Atlas Standard Launch Vehicle (Atlas SLV-II11), and
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the Gemini Agena Target Vehicle (GATV). The GLV, which places the spacecraft
in orbit, is a Titan II intercontinental ballistic missile modified for mannedl

flight.

The Atlas SLV-1III and the GATV are also military vehicles adapted to meet
the unique requirements of Gemini.

The Space Systems Division of the Air Force Systems Command, acting simi-
larly to a NASA prime contractor, is procuring these vehicles. The FY 1967
estimate provides for the incremental funding required by the Air Force for
delivery of the last two GLV, the last two SLV-III, and the last GATV, as
well as operational support of the vehicles to be launched during the fiscal

year.
Support

Gemini support provides for crew operations, flight operations, and space-
craft and launch vehicle support for the remaining Gemini manned missions.

Crew operations involve three types of effort: simulation equipment
and support, astronaut training, and specialized in-flight devices. Flight
operations include the planning, support, and actual flight from lift-off to
recovery. Spacecraft and launch vehicle support include funding for such
items as the life support systems, extravehicular activity equipment, and the
experiments o be performed on the various flights.

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Ground Tests

The ground development and qualification test program for major Gemini
hardware was essentially completed early in calendar year 1965.

Flights Successfully launched on:
Gemini I April 8, 1964

Gemini IIX January 19, 1965
Gemini IIT March 23, 1965
Gemini 1V June 3, 1965

Gemini V August 21, 1965
Gemini VI A December 15, 1965
Gemini VII December 4, 1965

Scheduled for launch:

Gemini VIII through XI Calendar year 1966
Gemini XII Early in calendar year 1967
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY.

OFFICE OF MANNED SPACE FLIGHT
PROGRAM OBJECTIVES AND JUSTIFICATION:

The goal of the Manned Space Flight program is to provide a broad national
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 men on the moon and return them safely
to earth within this decade. The Apollo program will not only meet the
specific objective, but will also create a broad base of operational capa-
bility in manned space flight and the associated skills and technology; a
valuable complex of development, manufacturing, test, and operational
facilities; and an experienced government and industrial team.

To accomplish the objective, the Apollo program requires the development
of a highly reliable spacecraft, capable of supporting three men in space
for periods up to two weeks, docking in space, landing on and returning from
the lunar surface, and safely re=entering the earth's atmosphere. The program
includes three large launch vehicles = the Saturn I, which completed its
flight series in July 1965; the Saturn IB; and the Saturn V. The Saturn IB
and V are being developed and qualified for manned space flight.

Major phases of the Apollo program include design, development, and
ground test of spacecraft and Saturn=class launch vehicle hardware, unmanned
qualification flights, manned earth orbital flights, and manned lunar flights.
During FY 1967, the Apollo program will be in a period of intensive ground
and flight qualification testing.

SUMMARY OF RESQURCES REQUIREMENTS :
(Thousands of Dollars)

_1965 1966 1967

Spacecrafi. ... i $1,009,898. $1,170,600 $1,200,600
Saturn I....cvvvevinunnreraasss 40,265 800 -
Saturn IB........oviiiiiiian, 262,690 274,185 216,400
Saturn V..vvvvivnninnininanans 964,924 1,177,320 1,191,000
Engine development............. 166,300 134,095 111,000
Mission support........cconivn 170,542 210,385 —255,200

Total....oviiivreeeneeninronns §2I6;g!6;2 $2,967,385 $2,974,200
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BASIS OF FUNRD REQUIREMENTS :
Sgaggcraft

Development ground testing of boilerplate Apollo command and service
modules (CSM) will be completed by the end of FY 1966. Ground testing of
Block I CSM is underway and major emphasis will be placed on ground and
flight qualification during FY 1967, Five Block I flight=-CSM are in various
stages of assembly, systems installation, and checkout in preparation for
shipment to the John F. Kennedy Space Center (KSC). These Block I CSM will
be used for early unmanned and manned earth-orbital flights on the Saturn IB
and Saturn V. Block II CSM will have upgraded subsystems to provide the
capability for lunar missions, During FY 1967, an intensive ground test
program will be conducted to qualify Block II CSM systems. In addition,
the first flight Block II CSM will be delivered to KSC for pre-flight
checkout and ten more Block II CSM will be progressing through assembly,
systems installation, and in-factory checkout.

FY 1967 activity on the lunar excursion module (LEM) will include com-
pletion of the major portion of ground development and qualification esting.
Test articles will undergo structural, thermal ~vacuum, and propulsion
testing at the Manned Spacecraft Center, the White Sands Test Facility, and
the Arnold Engineering Development Center. Ground qualification testing of
key LEM systems, including electric power, reaction control, communications,
propulsion, landing gear, and environmental control, will be concluded. The
first flight LEM will be completed, delivered to KSC, and tested on a
Saturn IB in FY 1967. Ten additional flight LEM will be in manufacture and
checkout, and two of these LEM will be delivered to KSC in preparation for
flight.

Saturn I and IB

The Saturn I project completed its flight series in July 1965. No funds
are being requested in FY 1967. Saturn IB launches will begin with unmanned
development flights in calendar year 1966. In calendar year 1967 four
launches are scheduled, including long duration manned missions. During
FY 1967, a total of four vehicles will be delivered to the Kennedy Space
Center. Fabrication, assembly and checkout of the last four Saturn IB
vehicles will be in process during the fiscal year.

saturn V.

During calendar year 1967 the first launch of a Saturn V vehicle will
occur. FY 1967 development effort will be concentrated on the ground testing
that will culminate in the first flight qualification test, Dynamic testing
of the entire vehicle will continue at the Marshall Space Flight Center.

FY 1967 also represents the peak year, to date, for production and delivery
of Saturn V wvehicles, The first 3 flight vehicles will be delivered during
the fiscal year and an additional 7 vehicles will be in fabrication, assembly,
or checkout by the end of FY 1967,
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Engine Development

H~1 development effort will consist, primarily, of the field and test
support required to provide quick response analysis and problem solving
associated with the flight evaluations of engine performance on Saturn IB
vehicles, Qualification testing of the F-1 engine and the up-rated J-2
engine will te completed during FY 1967. Other work on these two engines
will include the test and field activity required to support the flight
programs of the Saturn IB and Saturn V. No RL-10 activity is scheduled for
FY 1967. Space flight use of the RL-10 engine was limited to the Saturn I
which has completed its flight program.

Mission S :

In FY 1967, support effort will continue for the over-all launch, flight,
crew and recovery operations; program-wide systems engineering; supporting
development required for the successful accomplishment of manned space
flights; and for the maintenance of hardware production capability for
Apollo applications, project definition and payload development.

SCHEDULE OF LAUNCHES
Schedule of Sigmificant Research and Development Events
Calendar

Events —Xear
First Saturn 1B Launch 1966
First Manned Saturn IB Launch 1967
First Saturn V Launch 1967
First Manned Saturn V Launch 1968
First Manned Lunar Landing Before end of the decade
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RESEARCH AND DEVELBPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY

OFFICE OF MANNED SPACE FLIGHT ADVANCED MISSIONS PRO(GRAM

3.
e ———p——

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 initiaticn of the definition, preliminary design, and specification of
probable future missions.

SUMMARY OF RESCURCES REQUIREMENTS :
(Thousands of Dollars)

1965 1966 1967
Advanced missions studi€Seecssoe $26,000 $10,000 _$8,000
Total.........I..'.....'..... $26’OOO $10’OOO $81000

BASIS OF FUND KEQUIREMENTS :

Advanced studies provide the basis for the planning and selection of future
manned space flight missions. Specific areas of investigation include manned
earth orbital, lunar, and planetary missions.

The FY 1967 requirements for manned.earth orbital studies support preliminary
systems definition of space station concepts, based on alternate configurations
examined during FY 1966. Configurations under review include a long=~term station
not requiring resupply, using the present family of subsystems and launched wita
a Saturn V, and an optimized space station capable of supporting planetary
flight. Preliminary systems definition will also be conducted on a ferry/logistic
system for use with these concepts. Particular attention will be given to
the description and definition of experiment modules which can be used in
conjunction with the various space station concepts and which can be operated
by the crew of the space station. In addition, efforts will continue on the
selection and description of candidate experiments for advanced missions and
the constraints of these experiments on the space station and the logistic
system will be assessed. The ultimate growth capability of such a space
station into a planetary mission module will be considered, as well as the
earth orbital requirements for a new and larger spacecraft with inherently
greater experimental man-hour capabilities.
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The FY 1967 funding for manned lunar mission studies provides for the
definition of an extended lunar exploration plan and related conceptual
designs. The results of comparative evaluations of shelter and mobility
concepts, as well as various modes of payload delivery to the lunar surface,
will be combined with the irecommendations of the scientific community to
formulate a comprehensive iuntar exploration plan. This work will provide
the basis for decisions concerning the initiation of program definition for
an advanced lunar exploration system.

Manned planetary mission studies have established the feasibility of a
number of missicn modes and system concepts for Mars and Venus fly-bys, as
well as Mars landing missions. The FY 1967 requirements cover more detailed
analysis of systems feasibility, systems concepts, and technological require=~
ments. Studies will focus on manned planetary spacecraft concepts that can
be applied tc the broadest range of missions and launch dates. Objectives,
schedules, and costs will be studied to identify the most promising concepts
for detailed engineering design.

Launch vehicle studies to support .earth orbital, lunar, and planetary manned
missions will also be conducted during FY 1967. These studies will stress
preparation for systems definition of improved Saturn vehicles, as well as
reusable transport concepts. The related requirements for operational and
support facilities will also be studied.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 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 relationship
to the earth and the interplanetary medium, and the fundamental physical
nature of the universe. 1In order to achieve this objective, research pro-
grams have been undertaken to intensively study the upper atmosphere, the
ionosphere, the earth's magnetosphere, the region beyond the boundaries of
the magnetosphere, solar radiation and the solar wind and their interactions
with these regions, cosmic rays from beyond the solar system, radiation from
stars and other celestial bodies in areas of the spectrum which cannot be ob-
served from the earth's surface, and the geodetic figure of the earth.

While the objective of the program has been divided into three major
areas, they are by no means independent of each other. Knowledge gained in
one area contributes to the understanding of the others. Many studies con-
tribute directly to knowledge in all three areas. The practical applications
of the knowledge gained in this program can be clearly demonstrated in terms
of support fcr other national programs such as meteorology, communications,
manned space flight, and cartography. However, the program is primarily in-
tended to be a basic research program dedicated to the expansion of human
knowledge. As such, it is integrated with the programs of educational and
scientific research institutions throughout the United States and in many
foreign countries. Substantial efforts are made to insure that the results
of the research are made generally available on a basis that will make the
knowledge most useful to facilitate future advancements in technology,
scientific research, and education.

SUMMARY OF RESQURCES REQUIREMENTS:

(Thousands of Dollars)

1965 1966 1967

Supporting research and

technolcogy/Advanced studies.. $21,057 $23,800 $22,900
Solar observatories........ e 16,597 24,500 11,900
Astronomical observatories..... 32,644 24,600 29,200
Geophysical observatories...... 30,352 28,600 23,400
EXplorers....oceeveirencnannans 21,565 21,400 23,000
Sounding rockets............... 16,867 18,500 19,000
Data analysis............ cieee --- 2,100 2,000

Total..oiveeevenenneneonenans $139,082 $143,500 $131,400
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BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The objectives of the Supporting Research and Technology program are to
provide a sound theoretical base for the flight programs; to initiate develop-
ment of instrumentation for future experiments; to provide laboratory data as
a basis for evaluation of flight data; to conduct ground-based balloon and
aircraft observations for correlation with flight program results; and to pro-
vide scientific experiments and scientific support for the manned space flight
program.

Advanced Studies

Advanced studies establish the concepts, characteristics, and feasibility
of future unmanned earth-orbital and interplanetary missions. Among the
missions to be studied are small modular scientific satellites of the Explorer
class, other specialized Explorers, galactic probes, and small interplanetary
probes.

Solar Observatories

The objective of the Orbiting Solar Observatory (0SO) program is to pro-
mote advancement in the study of solar physics through the use of current
space technicques which permit scientific expansion in solar research by elim-
inating the ztmospheric distortions which are normally prevalent with ground-
based observations. The solar observatories are, therefore, designed to pro-
vide a thorcugh investigation of the sun and its changing activities. They
will systematically and uniformally study the rapid changes as well as the
long term changes in solar radiation during a solar cycle and probe into the
underlying causes of these changes by analyzing regions of activity. The
0S0's operated during the period of minimum solar activity with the flights
of 0SO-I ané II in 1962 and 1965, respectively. Continuous program effort
will be pursued with 0SO into the period of maximum solar activity.

Astronomical Observatories

The Orbiting Astronomical Observatory (OAO) is designed to provide a pre-
cisely stabilized observatory above the atmosphere so that fundamental infor-
mation about the universe can be obtained. These observatories will be capa-
ble of making astronomical observations of electromagnetic radiation in the
ultraviolet and X-ray regions of the spectrum which do not penetrate the
“earth's atmosphere, and high resolution observations in the visible regions
of the spectrum. The first OAO will be ready to fly early in 1966, and will
carry a variety of ultraviolet, X-ray and gamma ray telescopes. Spacecraft
and experiment development for three additional OAQ's is currently in progress.
During FY 1966, funds will provide launch, operational and data analysis sup-
port for OAO-A, refurbishment of the prototype spacecraft for the OAC-A,) mis-
sion, development of spacecraft for 0OAO-B and C missions, and experiment de-~
velopment. for OAO-B, A, and C. Fiscal year 1967 funds will support launching,
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orbital operations, and data analysis for the OAO-B mission, for a cont:inua-
tion of effort on OAO-A» and C, and for the initiation of hardware development
for the OAO-D spacecraft and experiments.

Geophysical Observatories

The objective of the Orbiting Geophysical Observatory (0GO) program is to
develop a standard earth-orbiting observatory capable of carrying large num-
bers of experiments in a wide variety of orbits to simultaneously investigate
the geophysical phenomena and interrelationships of solar activity, the inter-
planetary and galactic medium, the terrestrial magnetosphere, and the atmos-
phere. The first two spacecraft in this series, 0GO~I and II, have been
launched. OGO-I has operated effectively for over a year in an eccentric or-
bit and has obtained valuable scientific data from almost all of its 20) experi-
ments despite a failure to attain earth-orientation caused by improper boom
deployment. CGO-1I was launched successfully into polar orbit late in 1965
and is returning important data even though it is no longer able to stabilize
due to early depletion of the gas supply. Two more missions are planned for
launching intc eccentric orbits and two more missions are planned for launch-
ing into polar orbit.

Fiscal year 1966 funds provided for the launch of 0GO-IL (C), for analysis
of data from OGO-I and II, for the completion and launch of 0GO-B, for con-
tinuation of cevelopment of 0GO-D and E spacecraft and experiments, and for
the initiaticn of experiment development for OGO-F. Fiscal year 1967 funds
will provide for the completion and launch of 0GO-D, for the completion of
0GO-E, and refurbishment of the prototype spacecraft for the OGO-F mission.
They will also support data analysis for the first four OGO missions, and ex-
periment development for OGO-E and F.

Explorers

The Explorer class of satellites has been one of the most efficient and
economical means of accomplishing a variety of scientific missions. A sub-
stantial portion of the scientific data gathered and many new discoveries are
attributable 10 instruments carried in Explorer spacecraft. These spacecraft,
most of which are launched by the relatively inexpensive Scout and Delta ve-
hicles, are specifically designed for particular scientific investigations,
and are flown in orbits particularly suitable for these investigations.

These spacecraft are developed by NASA installations, industry, universi-
ties, and cooperating foreign countries. Many smaller organizations have been
able to gain competence and experience by participating in the development of
these small Explorer spacecraft.

In FY 1966, increased emphasis is being given to Astronomy Explorers with
major funding of the Radio Astronomy Explorers and initiation of the X-ray
Astronomy Explorer. A Scout launch vehicle was also provided for a Solar Ex-
plorer developed by the Naval Research Laboratory. Development of Gecophysical
and Interplanetary Explorers is being continued at a reduced level of effort,
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and the Geodefic Satellite program is being continued at a level effort.

The FY 1967 program provides for further reduction of the level of effort
for Geophysical and Interplanetary Explorers, providing only for continua-
tion of launchas of Interplanetary and Energetic Particles Explorers and the
international cooperative program in the 1968-1969 time period. The program
for Astronomy Explorers will provide for continuation of observations into
the 1968-1969 time period with emphasis on X-ray and radio observations of
the sun. Geodetic investigations will be continued using the satellites
in the currently approved program.

Sounding Rockets

Sounding rockets have proven to be the only effective means of making
scientifically valuable studies of the upper atmosphere at altitudes above
20 miles and below perigee altitudes of earth satellites. These rockets are
relatively small and inexpensive vehicles capable of carrying wide varieties
of instrumentation for the study of the atmosphere, ionosphere, energetic
particles, and studies in astronomy and solar physics. Sounding rocket
flights have been extremely useful for developing instrumentation for later
use on satellites. The usefulness of sounding rockets for astronomical ob-
servations, particularly observations of the sun and stars in the X-ray and
ultraviolet regions of the spectrum, has been greatly enhanced by the devel-
opment of attitude control systems.

The small cost increase in the sounding rocket program in FY 1966 and
FY 1967 is largely due to the development and increased use of improved
attitude control systems; and to an increased use of the larger, more expen-
sive vehicles to carry stabilized payloads, as well as heavier payloads, with
several instruments for a number of simultaneous measurements.

Data Analysis

This project provides a means of honoring NASA's obligation of making the
scientific information gained from space explorations available to the public.
Data accumulated from NASA's orbiting observatories, Explorers, sounding
rockets, and space probes is being reduced and placed in storage at thea
National Space Science Data Center located at the Goddard Space Flight
Center. Here it is catalogued and distributed to interested researchers.
Fiscal year 1966 and FY 1967 funds provide for the operation of the Data
Center and for the support of research tasks utilizing the data stored there.

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Calendar
Project Events Quarter Year
Solar Ob- Launch fourth 0SO 2 1966

servatories

RD 20



Project

Astro-
nomical
Observa-
tories

Geophysical

Observa-
tories

Explorers

Events

Launch fifth 0SO (Launches at approxi-
mately nine month intervals thereafter)

Launch first OAQO

Launch second OAO (Launches at about
one year intervals thereafter)

Launch O0GO-II in polar orbit

Launch third OGO into eccentric orbit
Launch fourth OGO into polar orbit
(Launches at about nine month intervals
thereafter)

Lzunch IQSY solar explorer

Launch active Geodetic Explorer

Launch ISIS-X (Alouette II and direct
measurements Explorer XXXI)

Launch French Satellite FR-1A
Launch Atmosphere Explorer

Launch passive Geodetic Explorer

Launch Interplanetary Explorer into orbit

anchored to the moon

Launch Interplanetary Explorer into
eccentric orbit

Launch Italian San Marco Satellite

Launch lunar-anchored and eccentric orbit
Interplanetary Explorer, first integrated
Canadian-U.S. International Satellite for
Tonospheric Studies (ISIS), active Geodetic
Explorer, first Radio Astronomy Explorer,
Air Density/Injun Explorers, third United
kKingdom satellite, and two European Space

Fesearch Organization satellites.

Calendar

Quarter Year
1 1967
1 1966
1 1.967
4 1965
2 1.966
1 1967
4 1965
4 1965
4 1965
4 1965
2 1966
2 1966
3 1966
4 1966
4 1966

1967
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Project

Sounding
Rockets

Data
Analysis

Events

Launch six Explorers for coordinated
solar-terrestrial-interplanetary studies,
and three for astronomical observations

Launch four Explorers for coordinated
solar-terrestrial-interplanetary studies
and one for astronomical observatories

Collect cosmic dust samples during
meteor showers

Cbtain first radio observations of
Jupiter from above ionosphere

Coordinated geophysical measurements to
study solar-terrestrial-interplanetary
relationships during a period of in-
creasing solar activity

Coordinated geophysical measurements to
study solar-terrestrial-interplanetary

relationships during the period of the

active sun

Initiate distribution of reduced data and
financial support of research proposals

Quarter

Calendar
Year

1968

L969

1965

1966

1965-1967

1967-1972

1965
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

SUMMARY
OFFICE OF SPACE SCIENCE AND APPLICATIONS LUNAR AND PLANETARY PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Lunar and Planetary program is the scientific explora-
tion of our solar system utilizing both unmanned and manned spacecraft and
earth-based research. The exploration of the Moon, the planets Venus and Mars,
and the intervening interplanetary space are immediate objectives but eventually
the outer planets and their moons, comets, asteroids and corresponding planetary
and interplanetary space environment will be explored. Achievement of these
objectives will provide data to better understand the origin, history and
mechanisms ofl development of our solar system and may provide evidence of the
existence of forms of life elsewhere.

There are three lunar flight programs. The first of these, the Rarnger
program, has been completed and provided a much better understanding of the
nature of the surface of the moon from high resolution photographs. The
Surveyor program will soft land a series of unmanned spacecraft with &
complement of instruments on the surface of the moon to make first hand
observations and obtain physical measurements. The landed Surveyor spacecraft
will survey the immediate area to determine the suitability of that site for
later manned missions. The Lunar Orbiter program was conceived and initiated
to complement the information obtained by Ranger and to work in a team
relationship with Surveyor in conducting scientific investigations and
locating and certifying suitable landing sites for Apollo. Lunar Orbiter
will be capable of photographing all regions of the moon and therefore, will
be a useful tool in continuing lunar exploration. Scientific instruments
and techniques are also being developed for lunar investigations capitalizing
on man's capabilities and the payload return capabilities of the Apolio
program.

The Planetary and Interplanetary program has ylelded a wealth of
scientific information on the planets and interplanetary environment from the
Mariner 1I erncounter with Venus, the Mariner IV flyby of Mars and the Pioneer
VI launch into solar orbit. Additional Mariner and Pioneer launches are
planned durirg FY 1966-1969 to measure interplanetary phenomena and continue
exploration c¢f the inner planets. Mariner launches to Venus in 1967 and Mars
in 1969 will use the Mariner IV design, and pave the way for the detailed
exploration of these planets by the Voyager program now planned to be available
for the 1973 Mars and subsequent opportunities.
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SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1965 1966 1967

Supporting research and

technology/Advanced studies.... $24,140 $38,600 $40,100
Ranger......oveeeereeceorensonans 11,037 1,000 -
SUIVEYOT .. o vevescncssnssancases 81,814 111,637 90,400
Lunar orbiler..cveveesneonssasene 49,500 52,400 24,600
Mariner.....seceeescesconcncasacs 17,368 18,000 26,100
VOyaBeY e oot oessrsnscssasansonasns 7,168 17,000 10,000
Pioneer...veieeerecaonracerensnns 15,000 12,700 6,700

Total........ e $206,027 $251,337  __$197.,900

BASIS OF FUND REQUIREMENTS :

Supporting Research and Technology/Advanced Studies

Supporting Research and Technology provides essential support to approved
flight missions as well as the necessary feasibility studies and other advanced
work required to establish future missions. The Lunar and Planetary fcience
program develops new concepts and ideas for scientific investigation of the
moon and planets to the stage where they can be proposed as flight experiments
for future missions. Ground based observations provide scientific data for
the design and calibration of and comparison with flight experiments. Examples
are spectroscopic observations of Mars and radio wave observations of Venus.
The Advanced Technical Development program develops equipment which will be
extremely reliable and able to survive both a rigorous sterilization and
long exposure in a deep space environment. Development of landing technology
to ensure safe planetary landings of Voyager type spacecraft is receiving
particular emphasis. Planning for the future in Lunar and Planetary program
requires the continued study of advanced missions. Current year studies
indicate the potential of trajectories which swing-by one planet enroute
to a different, target planet, in terms of the reduction of trip time and
energy required to the target planet., Mission trajectories to Mars, Venus,
and Mercury &s well as Jupiter and the outer planets were included. Space-
craft conceptusl design studies have been largely confined to Mars and Venus
missions during FY 1965 and FY 1966, but a minimal effort has been maintained
on flights to Jupiter and to comets and asteroids. The Manned Lunar Science
program plans scientific investigations, develops equipment for manned lunar
missions, Major scientific objectives of early manned missions to the moon
are the cbservation of natural phenomena, collection of representative samples
and emplacement. of monitoring equipment. The Lunar Mapping program supports
both the marned and unmanned flight programs.

Surveyor

The Surveyor system will soft land unmanned spacecraft on the lunar surface
to make measurements which should significantly improve our understanding of
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the nature of that body. A successful landing will yield important informa-
tion on landing technology and the surface characteristics (roughness, bearing
strength, dust coverage) which affect the landing and data on the immediate
area as a possible site for later manned landings. Because the Surveyor
design concepls are basically the same as those being used on Apollo, the
landing of Surveyor on the moon will demonstrate the over-all feasibility of
later manned landings and will demonstrate the successful development of a
technology which has many elements in common with the Apollo Lunar Excursion
Module, such as the radar altimeter, radar doppler velocity sensors, closed-
loop terminal guidance system, variable-thrust rocket engines, leg-type land-
ing gear, S-band communications and tracking to lunar distances. Surveyor
represents a considerable advance in spacecraft technology over earlier
systems. During 1965, major problems were corrected and the first descent
test conducted successfully. In order to maximize the probability of obtaining
lunar surface data at the earliest possible time to support the first Apollo
missions, the effort was reduced on the 2500 pound spacecraft in order to
concentrate on the 2200 pound spacecraft, which will be used on the first
seven flights. Two lunar missions are planned for 1966 and the remaining
eight flights of the current series are planned to be completed by the end

of 1968. Fiscal year 1967 funds will provide for the launch and mission
operations of spacecraft two through four, assembly and test of spacecraft
five through seven and initial hardware procurement for the final three
spacecraff in the currently planned ten flight series.

Lunar Orbiter

The Lunar Orbiter is the low altitude lunar reconnaissance satellite
member of the Surveyor=-Orbiter team which will comnduct unmanned scientific
investigations of the moon prior to the Apollo period. The Orbiter will
provide both high resolution photographs (comparable to Ranger pictures
immediately preceding impact) and broad area coverage of the lunar surface.
The combination will yield stereo coverage and permit topographic mapping of
the moon, anc¢ correlated with data from landed Surveyors, will go far toward
reducing uncertainties of subsequent lunar landings. Analysis of orbital
data from Lunar Orbiter missions will disclose much about the nature of the
moon's shape, its mass distribution amd internal structure. Development and
testing of the Lunar Orbiter prototypes will be completed and first flight
spacecraft will be launched during the current year. Fiscal year 1967 funds
will cover three more launches and post-launch operations and prepare for the
final mission of this five flight program.

Mariner

The objectives of the Mariner program are to conduct flight missions in
the vicinity of Mars and Venus to obtain information about their surfaces and
atmospheres, and to measure magnetic fields, energetic particle and micro-
meteoroid flux in interplanetary space and close to the planets. The
Mariner IL flyby of Venus on December 14, 1962, and Mariner IV's encounter
with Mars on July 14, 1965, produced the first direct measurements of other
planets from space. With the delay in initiation of Voyager flights,
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additional Mariner flights have been introduced. The spare spacecraft from
the Mariner IV program will be refitted to be launched by Atlas-Agena for a
flyby of the planet Venus in 1967. Development of a spacecraft based on the
Mariner IV design is also underway for two flights to Mars in 1969 to be
launched on Atlas-Centaur. Fiscal year 1967 funding will support continued
development of the Venus 1967 and Mars 1969 missions as well as an attempt
to reestablish telemetry communications with the Mariner IV spacecraft when
it returns to the vicinity of the earth in early 1967.

Voyager

Voyager is developing the capability for detailed study of the near
planets. The primary goal of these missions is to obtain detailed information
on atmospheric, surface, and body characteristics, with special emphasis on
the possible existence and nature of life on the planets. Voyager flights
will also further our knowledge of the interplanetary medium between earth
and the planet:s by conducting scientific and engineering measurements while
in transit. Although the system is initially being developed to explore the
planet Mars, it will provide a basic capability which can be generally
applied tc the exploration of the near planets by automated spacecraft.

To meet these objectives, the spacecraft must be capable of orbiting the
planet and landing a scientific payload on the surface. Presently this
spacecraft is conceived to consist of three modules; a bus-orbiter module,

a retro-propulsion module, and an entry capsule module. Definition studies
have indicated the desirability of launching two of the Voyager spacecraft

on a single Saturn V launch vehicle to take advantage of this vehicle's

weight lifting capability and planned reliability. Currently efforts are
underway to iurther define the mission, the spacecraft system

and the capsule system design. The Voyager effort will be continued at the
system definition level through FY 1967, resulting in possible first flights
for the 1973 Mars opportunity. The funding requested for FY 1967 will be used
to continue the overall mission studies, the capsule design studies, and
supporting activities leading to detailed system design and breadboard testing
planned to be initiated in FY 1968.

Pioneer

Pioneer will investigate the interplanetary enviromment and the propagation
of solar and galactic phenomena through this medium, by launching spacecraft
during a period of increasing solar activity over the next several years.
Pioneer data will be correlated with similar measurements made near earth to
provide simultaneous observations at widely separated points in space.
Pioneer VI was successfully launched in December 1965 into solar orbit:. Four
additional Pioneer missions are scheduled to alternate between missions
approaching as close as 0.8 A.U. and going out as far as 1.2 A.U. from the
sun (1 A.U. is equal to the mean earth to sun distance, 92,900,000 miles).
Because Pioneer experiments largely measure charged particle fluxes and
magnetic fields, great care has been taken in the design and comstruction of
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the Pioneer spacecraft to make it magnetically clean. The residual spacecraft
magnetic field for Pioneer VI was less than one hundred-thousandth of the
earth's field, an order of magnitude better than any previous spacecraft.
Funding requested for FY 1967 will support continued development, fabrication,
test, launch, and post-launch operations for the remaining four flights of

the current Pioneer series.

SCHEDULE OF LAUNCHES

Schedule of Siegnificant Research and Development Events

Calendar

Project Events Quarter __Year
Surveyor Surveyor A launch 2 1966
Lunar

Orbiter  lLunar Orbiter A launch 2 1966
Pioneer ?ioneer B launch 3 1966
Surveyor Surveyor B launch 3 1966
Lunar

Orbiter  Lunar Orbiter B launch 4 1966
Surveyor Surveyor C, D, E & F launches - 1967
Lunar

Orbiter Lunar Orbiter C, D & E launches - 1967
Pioneer Pioneer C launch - 1967
Mariner Mariner Venus launch - 1967
Surveyor Surveyor G, H, 1 & J launches - 1968
Pioneer Pioneers D & E launches - 1968
Mariner Two Mariner Mars launches - 1969
Voyager Vovager-Mars launch - 1973
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY.

OFFICE OF SPACE SCIENCE AND APPLICATIONS SUSTAINING UNIVERSITY PROGRAM
PROGRAM OBJECILIVES AND JUSTIFICATION:

The basic objective for the formation and continuing development of the
Sustaining University Program is NASA's desire to strengthen the universities
while seeking their help in accomplishing the Agency's mission. NASA supports
the training of graduate students in space~related disciplines, the construc-
tion of urgently needed facilities at universities engaged to a significant
degree in space=oriented research or research potentially applicable to the
space program, and the conduct of a variety of multidisciplinary research.
Attainment of this objective will help replenish the national manpower supply
of highly trained people, make available suitable laboratory facilities in
which space=related research may be conducted efficiently, and broadea the
national base of research upon which technological progress ultimately depends.

SUMMARY OF FISOURCES REQUIREMENTS :
(Thousands of Dollars)

—1965 1966 1967
Training. .......cvvviiinnnn, .. $25,000 $25,000 $22,000
Research facilities............ 10,000 8,000 7,000
Research.............. Cee et 11.000 13,000 12,000

Total. . coviieneiniieneenns §_£_tQIO_Q_O §ég IO_gg = §él .ggq:

The objectives of the training grants program are to increase the supply
of highly trained scientists and engineers to conduct research and development
in space=related fields, and to provide an adequate source of leaders for the
nation'’s industries, government research centers, and universities.

About 1,000 new students will begin their three years of training under the
NASA predoctoral training program in FY 1967. In September 1965, 1,275 new
students began their training. About 1,335 new students will begin their
training in September 1966, 1In addition to the predoctoral program, a
limited numter of special training activities are provided for select groups
who will make valuable contributions to the space effort., The special activ-
ities will include the Summer Faculty Fellowship Program, which provides an
opportunity for young college or university faculty members to participate in

RD 28



ongoing research projects at a NASA center and concurrently engage in related
seminars or classroom discussions at a nearby university. In addition to

summer training for faculty, NASA will sponsor a few summer programs for ex~-
ceptionally talented undergraduates who are to be chosen on a national basis

to participate in an exploratory program in space science or in space technology.
Twenty two million dollars is being budgeted for all these training activities.

esearc acilities

Maximum benefit to the nation requires university participation in the
space program. It can be realized only if adequate facilities are provided
in which to perform laboratory research and to develop experimental flight
packages, The NASA Research Facilities program is directed at providing
these needed campus facilities at those universities already heavily committed
to the space program, Facilities acquisition funded under this program through
FY 1966 will provide approximately one and one half million (1,500,000) square
feet of needed laboratory space at a cost of forty seven million dollars.,
These facilities will be located throughout the country, and will vary from
highly specialized technical facilities to general purpose laboratories
depending upon the individual university's need and potential.,

A continued, orderly, and deliberate acquisition rate is planned during
FY 1967 to provide for construction of an additional two hundred thousand
(200,000) square feet of laboratory space at a cost of seven million dollars.

Reseaxch

The chief gcal of the research segment of the Sustaining University Program
is to expand and improve the capabilities of the nation's universities to
conduct resesrch in space and aeronautical science and technology. This is
being accomplished through a program of multidisciplinary research grants to
universities already deeply engaged in the space program and to other insti-
tutions not currently participating. These grants serve to encourage and
develop new research talents and interests and thus provide a broader base
for national space research,

There are now about 40 multidisciplinary research grants in effect in 40
universities located throughout the country. Each university has different
assets and capabilities, and our relationship with each varies accordingly.
In general, however, the research tasks are broadly defined and permit re-
definition of areas of greatest importance as work progresses. In all cases
the choice of the research approach is vested in the.participating investi-
gators at the university, thus assuring maximum application of existing
resources and the most productive utilization of capabilities.

For the continued growth of these special purpose research programs in
FY 1967, approximately 71 projects will be supported at a cost of $12 million.
Sixty five of these grants will be for the continuation of projects supported
in FY 1965, and the remainder will be to universities participating in this
program for the first time,
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOPMENT PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The purpose of the Launch Vehicle Development program is to assure a
timely, econcmical availability of launch vehicle capability to meet unmanned
mission requirements. Continuing study of mission requirements points up
needs in terms of improved vehicle performance. As the mission requirements
exceed present vehicle capability, these performance increases are translated
into systems improvements, configuration changes, improved operating tech-
niques, new stages, new launch vehicles or combinations thereof. If major
development is required to meet new mission needs, implementation of the
development would-be within the Launch Vehicle Development program. The Scout
and Delta development programs, generated and implemented in this fashion,
were completed in FY 1963. The Centaur development program is expected to
be completed in a similar manner in FY 1967.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1965 1966 ' 1967
Supporting research and
technology /advanced studies.. $7,100 $4,000 $4,000
Centaur development......ovc.se 89,400 51,300 29,700

T $96,500 $55,300  __$33,700

BASIS OF FUND RIZQUIREMENTS :

Supporting Research and Technology/Advanced Studies

The purpose of Advanced Studies is to define future vehicle requirements
and to establish the methods by which needed performance increases car. best
be developed. The Supporting Research and Technology efforts are directed
toward developing the new technology and techniques shown to be needed by the
Advanced Studies.

The FY 1966 and FY 1967 studies and technology efforts have been focusing
on high-energy mission requirements for a small energetic (kick) stage as an
addition to existing launch vehicles. Other efforts on solid propellant
performance prediction, operational hazards and overall vehicle performance
requirements will be continued in FY 1967.

RD 30



Centaur Development

The Atlas/Centaur is under development as a high-energy upper stage, burn-
ing liquid hydrogen and liquid oxygen that will provide the required capa-
bility for NASA's unmanned lunar missions. The Centaur program has provided
technology forr the handling, storage, and use of liquid hydrogen in the space
environment. Another feature of the Centaur vehicle is its utilizatiocn of
an all-inertial guidance system through the complete mission profile.

Funding for FY 1967 is for completion of the developmental effort on the
Centaur vehicle and improvement effort on the RL-10-A3 engines, formerly
funded by the Office of Manned Space Flight. .

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Galendar
Project Events Quarter __Year
Centaur Launch of AC-8 to demonstrate Centaur
two-burn capability 1 1966
Launch of AC~-9 to demonstrate Centaur
two-burn to lunar impact capabilities 4 1966
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 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
launch vehicles and launch support for unmanned space missions. In addition
to the purchase of vehicle hardware, this program includes a broad spectrum
of supporting activities required to meet each specific mission objective.
The launch vehicles currently procured through this program are: Scout,
Delta, Thor-Agena, Atlas-Agena, and Centaur.

Launch Vehicle Procurement is presented separately; however, vehicle
funding requirements related to specific flight projects are shown as a
parenthetical notation with the applicable project to provide a total esti-
mate of project requirements.

SUMMARY OF RESCURCES REQUIREMENTS:

(Thousands of Dollars)

1965 1966 1967
SCOUL . t ittt i e eea e, $13,287 $11,700 $10,400
Delta........ ettt 32,374 27,900 22,900
AgeNa. ... ..oivivrierearcnnaanna 55,040 71,100 54,700
Centaur............. et 44,814 64,000 64,000
Atlas. .. ...ttt nnncanenne 8,972 4,000 . -
Total....vueieieernanornnaaas $154,487 $178,700 =é§22000

BASIS OF FUND REQUIREMENTS:

Scout Procurement

The purpose of the Scout Procurement program is to provide a reliable,
relatively inexpensive vehicle for general space research. It is the small-
est of the basic NASA family of launch vehicles and meets the requirements
for a variety of small-sized payloads for orbital, probe and re-entry
missions. The FY 1967 funds for Scout procurement will be utilized to initi-
ate new procurements of Scout vehicles and launch services. Funds will be
applied to continue procurement of first, second, third, and fourth stage
motors to meet calendar year 1967 launch requirements. Funding is also pro-
vided for other support requirements, such as adaptation of the Scout ve-
hicles to satisfy spacecraft and mission peculiar requirements.
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Delta Procurement

The purpose ¢f the Delta Procurement program is to provide a reliable
launch vehicle for a wide variety of medium-size satellites and small space
probes. Included in the FY 1967 request are funds to continue procurement of
Thor boosters, Delta second stages and third stages to meet launch schedule
requirements for the Delta vehicle. Fiscal year 1967 funds will also provide
for launch service requirements and other supporting services.

Agena Procurement

In combination with Thor and Atlas boosters, the Agena second stage is
employed extensively by NASA. The restartable Agena stage provides consider-
able latitude in mission capability among the various earth orbital and lunar
or planetary missions. Funds requested for FY 1967 will provide for continued
procurement of the basic Agena stages, Atlas and Thor boosters, and the adap-
tation of the Agena stages for mission peculiarities. The necessary Atlas,
Thor and Agena launch support, i.e., launch services, propellants, supporting
services, etc., will also be provided.

Centaur Procurement

The Centaur vehicle is a high-performance, general purpose launch vehicle
for use on unmanned lunar, planetary, scientific, and applications missions
which exceed the capability of the Atlas-Agena vehicle. The present pro-
curement of operational Centaur vehicles is programmed to meet the recquire-
ments of the Surveyor unmanned lunar surface exploration project. There are
two operational Centaur-Surveyor launches planned for calendar year 1966.
Funds requested for FY 1967 are to continue Centaur procurement in support of
the Surveyor program and to complete procurement of Atlas-Centaur vehicles
for the first seven Surveyor missions; provide launch services and other sup-
porting services for calendar year 1967; and provide for initiation of pro-
curement of additional Atlas boosters, RL-10-A3 engine sets, and Centaur
stages.

Atlas Procurement

This project consists of procurement of Atlas launch vehicles for unmanned
missions. Two vehicles were procured for the Space Vehicles Systems program,
(Project FIRE). Funds indicated in FY 1966 and 1967 are for the SLV-3X, Atlas
improvement program. This effort was initiated late in FY 1965 to provide
greater payload capabilities for all missions utilizing the Atlas booster.

RD 33



SCHEDULE OF LAUNCHES

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

Calendar Calendar Calendar

Year Year Year

Vehicle 1965 1966 1967
GCOUL . v o s envannnannneeaneeenssns 4 3 8
Delta...... et tesieee e 6 6 9
AGeNAa. .. iovvivnarstoossnaannonns 4 7 11
ALLlaS. . v e inianeesoansscnasanssonns 1 - -
Centaur..... ceeeas .o e .o 2 4 4
Total....voevuns Ceeseeaeseaaen 17 20 32
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS BIOSCIENCE PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Bioscience program has two fundamental objectives; the search for
extraterrestrial life with primary emphasis directed to Mars and the develop-
ment of a basic understanding of the effects of the space environment on
terrestrial orzanisms by means of ground-based experiments and the Biosatellite
project. A supporting program of basic and applied research is being conducted
in support of these objectives. The accomplishment of these objectives should
increase our uanderstanding of the nature and origin of life, including the
possibility that life exists on Mars, provide for the testing of biological
hypotheses in the areas of genetics, developmental biology, environmental
physiology, and general metabolism, furnish valuable data pertaining to
biological requirements for prolonged manned space flight, and result in the
development of various new procedures and devices which may have medical and
other applications to human beings.

SUMMARY OF RESOURCES REQUIREMENTS:
(Thousands of Dollars)

1965 1966 1967
Supporting research and
technology ...... sessieranons $12,501 $15,100 314,700
Biosatellite .....ccivennevcone 16,000 21,600 20,700

TOLAL vevvvinnreeenennneennns $28 501 $36,700 335,400
BASIS OF FUND_REQUIREMENTS:

Supporting Research and Technology

The search for extraterrestrial life is one of the primary objectives of
the Bioscience program, This effort includes ground-based studies designed
to provide an integrated experiment system capable of determining the physical
and chemical characteristics of Mars and search in various ways for the
existence of life, and a planetary quarantine effort intended to assure, with
a high degree of probability, that terrestrial organisms will not contaminate
Mars,

The Exobiology effort supports this objective in various ways, for example,
by analyzing fossil remains in ancient terrestrial rocks, in quest of data
pertaining to the history of terrestrial life. 1In addition, studies on
proteins and their amino acids, and the fact that 18 amino acids are
constituents of our contemporary biota, and about half of these remain stable
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for millions of years, suggest that gas chromatography, mass spectrometry,
and the application of classical chemical techniques may be employed in the
biological exploration of the Moon and Mars.

Investigations in the planetary quarantine area indicate that heat is the
most feasible agent for use in spacecraft sterilization. It will be
necessary to develop parts capable of withstanding the heat required, minimize
the number of biological organisms on the spacecraft when it undergoes
sterilization, and protect the sterile spacecraft from recontamination during
launch.

Environmental, Physical, and Behavioral Biology support basic and applied
research, and some technological development in support of the Bioscience
objectives. Environmental Biology is fundamentally concerned with the
biological effects of the space environment on living organisms, including
man. It is irvestigating the effects of weightlessness on the cardiovascular anc
nervous systems, and on general metabolism, and the environmental extr:zmes
which various organisms can endure and still survive., Physical Biology
supports resesrch in comparative physiology, bioinstrumentation, and molecular
biology. Nutritional studies have shown that men can live on chemically-
defined liquid diets for at least six months without apparent ill effects.

In biological telemetry and electron microscopy, the development of a multi-
channel sensing implantable device, and superconducting lenses, should further
research efforts in various biological areas. Behavioral Biology is studying
the effects of zero gravity and other conditions of the space environment on
the behavior of organisms, including brain-behavior relationships of
importance to organisms in environmmental adaptation.

The Bioscience program for manned missions is assisting in the development
of flight experiments for Gemini and Apollo earth-orbiting missions., Several
experiments have already been flown yielding information on the effects of
radiation and weightlessness on white blood cells. An effort is also underway
to define experiments, and mission and spacecraft requirements for future
manned missions.

Biosatellite

The Biosat2llite program will investigate the effects on biological systems
of such unique aspects of the space environment as weightlessness, the effects
of combined weightlessness and radiation, and the removal of living systems
from the direct influence of the Earth's periodicity.

The three-day flights will consist of general biology and radiation experi-
ments intendad to explore the effects of weightlessness, and weightlessness
combined witir radiation, on animal cells and insects. The 30~day flights will
investigate the effects of weightlessness on general metabolic behavior and
performance >f a primate, as well as its effects on the primate's cardio-
vascular and nervous systems., The 21-day flights consist of general bhiology
experiments, investigation of gross body composition and function and
circadian rhythms in mammals,
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SCHEDULE OF LAUNCHES
Schedule of Significant Research and Development Events

Calendar
Project Events Quarter _Year
Biosatellite Biosatellite First Launch - 1966
Biosatellite Second, Third and
Fourth Launch - 1967
Biosatellite Fifth and Sixth
Launch - 1968
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS METEOROLOGICAL SATELLITES PEOGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objectives of the Meteorological Satellites Program are: (1) development
of a satellite capability for, (a) global and local readout of cloud cover day
and night, (b) global quantitative measurement of temperature, wind, moisture,
and other meteorological factors as a function of height under continuous and
variable time scales; (2) develop and implement for the Department of Commerce,
Environmental Science Services Administration (ESSA), the TIROS Operational
Satellite (TOS) System; (3) develop a meteorological sounding system to
explore and study the atmospheric region 20 to 60 miles above the earth;

(4) develop new and improved techniques and equipment; and (5) explore ‘he use
of manned spacecraft for Meteorology.

Objectives (1) and (2) are accomplished by the TIROS/TOS Improvements,
Meteorological Flight Experiments, and Nimbus projects; objective (3) by
Meteorological Scundings project, and objectives (4) and (5) by Supporting
Research and Technology and Advanced Studies.

Ten TIRCS spacecraft, including TIROS X funded by ESSA, have been
successfully launched since April 1960 to test spacecraft systems and sensors
and provide operational meteorological data for use by ESSA, One Nimbus space-
craft has been launched and three additional flights are planned to provide
cloud cover and vertical atmospheric measurement data. Approximately 50
large research rockets and 100 small developmental sounding rockets are
lLaunched per year to explore the region 20 to 60 miles above the earth and
obtain meteorological data from this region. The investigation of scientific
techniques; design and development of advanced hardware for meteorological
application; study of data acquisition techniques; and feasibility studies
on future spacecraft designs and capability including manned experiment.s are
conducted in 5Supporting Research and Technology and Advanced Studies.

(Thousands of Dollars)

1965 1966 1967
Supporting research and technology/
Advanced studieS..eevsceeessonen $7,311 $8,300 $9,100
TIROS/TOS improvementsS....ceoeeeses 4,100 3,700 2,600
Meteorological flight experiments. 1,200 3,900 5,500
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(Thousands of Dollars)

1965 1966 . 1967
Nimbus.......-.-o-...-..---.-..o.o $16’000 $20,000 :;;23’400
Meteorological soundingS...eeecees 2,380 3,000 3,000
TOtal............-.-o.-......... $_3‘0j‘991 $§8,900 'ESQQ_,GOO

BASIS OF FUND REQUIREMENTS :

Supporting Research and Technology/Advanced Studies

The objectives of the Supporting Research and Technology effort are: (1)
to develop and evaluate components for potential meteorological satellite
system application; (2) to design and develop satellite sensors for the
detection and controlled acquisition of meteorological data directly from the
atmosphere ancd from other sources; (3) to investigate scientific techniques
and tools for the systematic observation, analysis and subsequent interpreta-
tion of metecrological atmospheric phenomena, and (4) to optimize satellite
performance aznd information retrieval techniques through advanced system
analyses. The results of the Supporting Research and Technology program are
applicable both to research and development goals of NASA and to the
operational svstems of the Environmental Science Services Administration (ESSA).
In FY 1967, funds are required to continue important atmospheric research intc
newly-measurable phenomena and expanded observation techniques. Efforts
continue in the design of improved control subsystems and data processing
loops to achieve greater efficiency, capacity, and life in future meteorological
satellites, Sensors and instrumentation systems for advanced cameras and
infrared detectors will be developed.

Advanced Studies will be conducted leading to the development of advanced
unmanned syst:ems. Advanced component developments will be investigated to
determine reliable design interfaces for long life and low power operations
in future satellites.

Applications for manned space missions include the study and development
of advanced meteorological sensors and other equipment from manned orbital
spacecraft. Several investigations of this type have taken place on manned
Gemini flights. Studies of experiments for Apollo manned orbital missions
were initiated in FY 1965 and FY 1966 to select experiments to take full
advantage of manned space flight missions and capabilities. Fiscal Year
1967 funds will be used to continue this effort.

TIROS/TOS Improvements

The objectives of the TIROS/TOS Improvements project are to provide
research and development toward advanced meteorological satellite systems
and to provicde continuing development support for the ESSA funded TIROS
Operational System (TOS). During 1965, the ninth and tenth TIROS satellites
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were successfully launched. TIROS IX demonstrated the capability of a cart-
wheel configured spacecraft to provide daylight cloud cover pictures cn a
global basis daily. This configuration is the basic design being used in
the TOS system. TIROS X, the first ESSA funded spacecraft, was launched in
July 1965 to ensure cloud picture coverage during the 1965 hurricane season.
Efforts are being continued to develop flight hardware for improvements to
the TOS system, to improve reliability and extend subsystem and comporient
life and to meet operational data requirements. The FY 1967 funds are
required o continue funding TOS Improvement subsystems aimed primarily at
developing the automatic picture transmission (APT) with recorder for the
TOS spacecraft, increasing the life and reliability of vidicons and advancing
the technology for night sensors.

Meteorological Flight Experiments

The objectives of the Meteorological Flight Experiments are to conduct
meteorological research and development on non-meteorological satellites
and space vehicles. The first experiments are for the advancement of
technology leading to a capability for continuous viewing of the visible
disc of the earth with its cloud and radiation data, and for nearly
continuous detail viewing of shortlived meteorological phenomena such as
thunderstorms, tornadoes and other individual cloud cells. Also, weather
data dissemination experiments (WEFAX) will be conducted to demoustrate the
meteorological usefulness of transmitting weather information via synchronous
satellites to local users on a regional and world-wide basis. The FY 1967
funds are required to complete procurement of the high and low resolution
cameras for 4pplications Technology Satellites, ATS-A; the Image Dissector or
equivalent spin scan camera, and Omega Position Location Experiment (ODPLE)
spacecraft hardware for ATS-C; to initiate the camera and WEFAX hardware
development, operations and data evaluation of the ATS meteorological
experiments data.

Nimbus

The objectives of Nimbus are: (1) to develop a spacecraft with adequate
power supply and stabilization to test a number of meteorological sensors,
(2) to develop a variety of meteorological sensors to obtain day and night
cloud cover, and atmospheric data such as pressure, temperature, wind and
water vapor at various altitudes over the globe, and (3) to test these sensors
and associated data acquisition and handling techniques prior to recommending
their use on the operational systems of ESSA.

The successful launch of Nimbus I on August 28, 1964 proved the basic
spacecraft configuration and the usefulness of the meteorological sensors
tested. A failure in the solar array drive reduced power which caused
termination of useful data after approximately one month of successful
operation. The next spacecraft (Nimbus C) is scheduled for launch in 1966.
A new experiment, a Medium Resolution Infrared Radiometer (MRIR) will be
flown, in addition to improved versions of the sensors tested on Nimtus I.
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The MRIR experiment will permit a full global study of the earth's heat:
balance, and represents one of the most significant meteorological experiments
so far undertaken,

Nimbus C will provide to ESSA, in nearly real-time, High Resolution Infra-
red Radiometer (HRIR) data for operatiomnal purposes; and initiate experimenta-
tion with nighttime direct local readout of HRIR data through APT ground
stations. The current Nimbus program includes the development of two
additional spacecraft (Nimbus B and D) scheduled for launch in 1967 and 1969
respectively. Significant spacecraft and meteorological sensor advances are
being developed for testing on these flights such as: (1) a 50-watt radioisotope
thermoelectric generator (RTG) which will demonstrate the feasibility of RTG
long life power supplies for meteorological satellites; (2) new experiments
for determining the temperature profile and the water vapor content of the
atmosphere such as spectrometers developed by NASA and ESSA; (3) a sensor to
measure the sclar flux in the ultraviolet spectral region to determine its
influence on the upper layers of the atmosphere; and (4) initial experimenta-
tion in collecting, recording, and relaying data from a number of sensors
placed on and atove the earth's surface to record atmospheric and meteorological
data.

The FY 19€7 funds are required to provide for the ground operations and
support for Nimbus C; and to complete the development of the more advanced
Nimbus B experiments as well as to continue the development of the spacecraft;
and to initiate the development of the Nimbus D spacecraft and its advanced
experiments.

Meteorological Soundings

This project consists of three areas of effort as follows: (1) large
research rockets; (2) small developmental sounding rockets; and (3) field
experiment support. The objective of the large research rockets is tc develop
and improve sensors and techniques for measuring the characteristics cof the
atmosphere in the region 40 to 60 miles above the earth. The objective of the
small developmental sounding rockets is to develop a reliable, inexpersive,
self-sufficient system, including the rocket vehicle, sensors and data
acquisition, which will provide routine measurements of the basic atmcspheric
parameters in the region 20 to 40 miles above the earth. Field experiment
support provides for conducting sounding rocket experiments in cooperation
with other countries, on a cost-sharing basis. The data provided by these
experiment:s is made available immediately to all participants, then later to
the scientific community at large. The FY 1967 funds are required to provide
for the launch of approximately 50 large research rockets of the Nike/Cajun
class, 100 small developmental sounding rockets of the Arcas/Hasp class, for
development aand improvement of the sounding rocket system, initiation of
design and development efforts on an advanced system, and for the continuation,
extension and development of field experiment support jointly with countries
in South America, Europe, and Asia.
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SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Project
TOS*
Nimbus

TOS*

Nimbus

Nimbus

Events Quarter
Launch of OT-2 and OT-3 1
Launch of Nimbus C 2
Launch of TOS A through H. One APT about
and one AVCS spacecraft to be kept 1
operating in orbit, per
Qtr .

Lawmch of Nimbus B

Launch of Nimbus D

* Funded by ESSA.

Calendar
__fear

1966
1966

1966-67

1967

1969
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

SUMMARY
OFFICE OF SPACE SCIENCE AND APPLICATIONS COMMUNICATION AND APPLICATIONS

TECHNOLOGY SATELLITES PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The previously separate Communication Satellite Program and the Appli-
cations Technology Satellites Program are combined into one program entitled
Communication and Applications Technology Satellites. The objectives of the
combined program are: (l) to assure that technology required for establish-
ment of future communication, navigation, and other applications satellite
systems is developed; (2) to study requirements for and technically assess
the applicability of satellites to the future needs of communication, navi-
gation, and other promising applications systems; and (3) to fulfill NASA's
responsibilities under the Communications Satellite Act of 1962.

Serving as relay stations at altitudes that are within line-of-sight of
distant points on the earth's surface, communications satellites offer micro-
wave communication over long distances, not presently attained by hignh
frequency racio. They therefore offer the potential for providing all types
of telecommuriications services on a world-wide basis. Studies are underway
to determine the need for an improved world-wide navigation system, traffic
control, search and rescue, and communication systems for aircraft and ships.
Satellites cffer great potential in this area. Five Applications Tecnnology
Satellites scheduled for launch in the 1966-1969 period offer the potential of
testing and evaluating advanced subsystems applicable to communications,
meteorolcgy, navigation, and other purposes; testing and evaluating satellite
structures and stabilization systems peculiar to communications, navigation
and other satellite endeavors; and offer the potential for determining the
radiation levels and the long-term effects of this environment on spacecraft
components ai: different altitudes, particularly the synchronous altitude
where very little envircnmental data exists. The Echo, Relay and Syncom
projects are completed except for continued data reduction and analysis
activity.

SUMMARY OF RESQURCES REQUIRFMENTS :

(Thousands of Dollars)

1965 1966 1967
Supporting research and
technology/advanced studies... $2,124 $4,500 $4,600
EChO :[I-no.oo--nnoono-.--o-.on.- 325 indiie e
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(Thousands of Dollars)

1965 1966 1967
RelaBYioeousosesoronensesososesannsos $462 $200 -
SYNCOM. cseecesessoosocsoossssscnse 168 100 -
Early gravity gradient test
satelliteseveereeevesnsncnnsoana 5,000 --- -———
Applications technology satellites 22,695 28,000 21,800

Total..eoeeeoeeosoncoensosocenes $30,774 $32,800 26,400

BASIS OF FUND_REQUIREMENTS :

Supporting Research and Technology/Advanced Studies

The Supportirig Research and Technology (SR&T) is basically concentrated in
four areas; (1) Communication and Navigation, (2) Applications Technology,
(3) Advanced Missions, and (4) Data Analysis, The SR&T effort will identify
and solve critical technical problems, advance the state-of-the-art, provide
the basis for advanced satellite projects and provide data analysis on life-
time data on Echo 11, Relay and Syncom.

Echo II

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 II, the project has been completed. No FY 1966
funds are required. FY 1967 funds required for continued data analysis are
included in the SR&T line item.

Relay

Project Relay consisted of the design, development, launch and evaluation
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
periods of time. Relay I was successfully launched in December 1962 and
Relay II in January 1964, Except for continued communications and radiation
experiments data reduction and analysis, the project is completed. Funds
required for FY 1967 are included in the SR&T line item.

Syncom

Project Syncom consisted of the design, development, launch, and evaluation
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. Effort is continu-

ing in communications experiments data reduction and analysis. Funds required
for FY 1967 are included in the SR&T line item,
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Early Gravity Gradient Test Satellite

The Early Gravity Gradient Test Satellite project consisted of the design,
development and flight testing of a gravity gradient stabilization system in
support of the Defense Communications Satellite program. The NASA and the DOD
entered into an agreement whereby the Air Force Space Systems Command will be
responsible fcr the procurement of flight hardware and will flight test the
gravity gradient system as an integral part of the initial Defense Communica-
tions Satellite flights. The NASA will continue to monitor this effor:t and
provide technical assistance to the Air Force. FY 1965 funds of $5,000,000
are available tc the Air Force to cover costs of the spacecraft. No FY 1966
or FY 1967 funds are required by NASA.

Applications Technology Satellites

This project consists of the design, development, launch, and evaluation
of a basic spacecraft capable of performing cowmmunications, meteorological,
gravity gradient stabilization, scientific and other technological experiments.
The project includes five launches: one being a gravity gradient stabilized
satellite in a 6,500 mile circular orbit; 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; in addition, the 6,500
mile orbit, and two synchronous satellites will carry gravity gradient
experiments. FY 1967 funds will provide for the first launch (spin stabilized,
synchronous orbit) and preparation for the second launch (6,500 mile crbit)
and continued development and testing of the remaining three spacecraft and
experiments, Operations and initial data analysis for the first flight will
also be provided for with FY 1967 funds.

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

(Galendar

Project Events Quarter ._Year
ATS-B Launch of spin stabilized spacecraft 4 1966

into synchronous orbit
ATS-A Launch of 6,500 mile gravity gradient

stabilized satellite 2 1967
ATS-~C Launch of spin stabilized spacecraft

intc synchronous orbit 1968
ATS-D Laurich of gravity gradient stabilized

satellite into synchronous orbit 1968
ATS-E Launch of gravity gradient stabilized

satellite into synchronous orbit 1969
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY.

QFFICE OF ADVANCED RESEARCH AND TECHNOLOGY BASIC RESEARCH :2ROGRAM
PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Basic Research Program is to initiate and administer
fundamental research in the physical and mathematical sciences. This re-
search is required for the expeditious, efficient and economical development
of future aeronautical and space vehicles. It provides the wealth of basic
knowledge on which the future missions of NASA can be built. The Basic Re-
search Program is concentrated in the NASA Research Centers, supplemented by
a contract program with universities, non=profit institutions, industry and
other Government agencies. Basic research covers a wide spectrum, from
extremely fundamental studies of the nature and behavior of matter to more
applied studies such as the prevention of catastrophic stress-corrosion
failure of titanium tanks when filled with nitrogen tetroxide. The broad
objective of this program is the increase and dissemination of knowledge in
areas considered vital to the future of NASA.

SUMMARY OF RESCURCES REQUIREMENTS :
(Thousands of Dollars)

—1965 = __1266 = __ 1967

Supporting research and

technology......vovvevnennns $21,231 $22,000 823,000
Total........... et $21,23] $22,000 = 923,000
BASIS OF FUND REQUIREMENIS :

The Basic Research Program concentrates on four major disciplines related
to NASA's current and future missions. These disciplines are: Fluid Physics,
Electrophysics, Materials and Applied Mathematics. The following examples
show how existing and planned research contributes to the NASA program.

Liquids relating to magnetic fields may lead to unique space power systems
and provide & means for studying and controlling fluids in '"zero-gravity"
situations. Nuclear magnetic resonance techniques have been used to detect
hydrogen nuclei in soil and rock samples; such knowledge could indicate the
presence of trace amounts of water in samples from the moon and planets. New
materials investigations may lead to lighter-weight structural materials,
chemically stable and radiation resistant coatings, high temperature and high
strength materials for propulsion systems, advanced ablatives for thermal
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protection, more versatile electronic materials, and bearings and lubricants
for high temperature use. Proposed aeronautical and spacecraft structures

may be designed with more safety and efficiency as a result of new and
improved mathematical methods.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

SUMMARY

QFFICE 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 launch
and ascent through the atmosphere, flight through space, entry into the
atmosphere of the earth and other planets, and landing. To this end research
is conducted on a broad front in spacecraft and launch vehicle aerothermodyna-
mics and structures and in a number of technological disciplines of importance
to space flight which include high energy radiation, meteoroids, vacuum,
thermal radiaticn and temperature control, and the control of fluids ia the
weightless state. The program is directed toward providing the advanced
technology base for future space vehicles and missions, and at the same time
providing support for existing vehicle development programs in the solution
of immediate clesign problems.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1965 1966 1967

Supporting research and

technologVeceeesessaceonnsae $25,707 $26,000 $28,700
Project FIRE.. cecesesccccassee 1,811 500 -
Lifting body flight and land-

ing testSoevecesscccaccscnae 1,400 1,000 1,000
Scout reentry projecteecessnes 400 3,000 4,800
Project Pegasus (Saturn-

launched meteoroid experi-

ment)eecarsenssesesssvossansce 13,690 2,500 ——-
Small space vehicle flight

experimentSsccevecscsescscnae 1,010 2,000 1,500
Scout=launched meteoreid

experimentS.iecccecscoacosssos 175 S== ———m—

Tota].nl'.nl.lm«oo-.oooco.'luo iz}z}!lg;z §é§5!000 §I ;;6!‘000
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BASIS OF FUND_REQUIREMENTS :

Supporting Research and Technology

The requested funds are needed to carry out an agressive research and
advanced technology program in aerothermodynamics, structures, and space
environmental factors and to develop authoritative space vehicle design
criteria in these and other areas. Emphasis will be placed in the technologies
of atmosphere entry and spacecraft terminal descent and landing with special
reference to (1) advanced controlled entry vehicles for manned space flight
applications and readily refurbishable ablative heat shields for such wvehicles;
(2) vehicle concepts, heating, and heat protected structures for atmosphere entry
at planetary flight speeds of 50,000 feet per second and greater; (3) advanced
controlled terminal descent techniques and systems for semi-ballistic manned
entry vehicles; and (4) parachute and decelerator technology for terminal
descent in the thin atmosphere of Mars. Research will also be conducted on
aerothermodynamic and structural problems of importance to current launch
vehicles. Special attention will be given to the difficult problems involved
in recovery and reuse of launch vehicle stages. In space environmental
factors, emphasis will be placed on the critical problem of further defining
the meteoroid environment, on which major progress was made during the past
year with the successful launchings of the large Pegasus meteoroid detection
satellites. Research will be continued and augmented in the areas of high
energy radiation effects and shielding and the behavior of fluids in the weight-
less state for which important new in~house research facilities have become
available and require support.

The Space Vehicle Systems program is carried out in-house at all major
NASA Centers, with the primary effort conducted at the Langley, Ames, Lewis
and Flight Research Centers, and is supplemented by research conductec by
contract with industry and educational institutions.

Lifting Body Flight and Landing Tests

Fiscal Year 1967 funds are required for the conduct of an extensive flight
test program at Flight Research Center on the M=2 and HL-10 vehicles, a
program in which both NASA and USAF test pilots will participate. The program
is aimed at investigation of the critical terminal approach and landing phase
of flight of unconventional wingless vehicles typical of a class of lifting
configurations having improved maneuvering capabilities in atmosphere entry
flight. The two test vehicles were constructed by the Northrop Corporation to
NASA specifications. The M-2 has been delivered and is nearing flight readi-
ness; the HL-10 is nearing delivery and will reach flight readiness in the spring
of 1966. The test program will be conducted by carrying the vehicles aloft by a
B-52 alrcraft and releasing them to gliding flight at 40,000 feet and Mach 0.8&.

Scout Reentry Proiject

The funds requested are needed for anchor point flight experiments launched
by Scout vehicles. This is a continuing program whose objective is to support
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the advancement of atmosphere entry technology, with particular emphasis on
the technologies of aerothermodynamics and heat protective structures. These
experiments are conducted with the aim of correlating, verifying, and extend~
ing research results obtained in laboratory facilities.

The flight experiments will (1) determine the performance of an advanced
ablative heat shield material of interest to ballistic entry vehicle appli-~
cations; (2) investigate performance and characteristics of ablative heat
shields for application to refurbishable heat protection systems for lifting
reentry configurations; (3) measure heating rates associated with turhulent
boundary layers at high Mach numbers and high Reynolds numbers; and (%)
develop, in an intermediate step, the flight techniques, systems, and instru-
ments required for later 50,000 feet per second entry flight tests.

Small Space Vehicle Flight Experiments

Fiscal Year 1967 funds are needed for selected flight experiments using
small rocket launch vehicles to verify results obtained in ground=-based
facilities and to investigate problems which can only be studied under actual
flight conditions., Flight experiments will be conducted in this program
to determine the deployment, loading, and descent characteristics of advanced
parachutes, for application to the problem of terminal descent and landing of
instrumented payloads in the thin atmosphere of Mars. The experiments will
be launched by Nike rockets to altitudes near 100,000 feet to simulate condi-
tions expected in the Martian atmosphere.

Funds are also included for ablation materials performance experiments
at intermediate speeds between those obtained in the Scout-launched experiments
and those achievable in ground-based facilities. These experiments provide
a vital link in the correlation of ground and flight research. These flights
also incorporate research on techniques and instrumentation aids for payload
recovery, an essential feature of future heat shield materials flight experi-
ments which will permit post~=flight examination and analysis of specimens.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

SUMMARY
OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY ELECTRONICS SYSTEMS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the program is to advance electronics systems technology
to provide attractive options for future aeronautical and space missions,
Laboratory research is conducted both in-house and under contract in the
problems of guidance, control, communications, tracking, instrumentation,
data processing and electronic components, Flight experiments are under-~
taken to relieve limitations of the earth-bound laboratory enviromment or to
verify labcratory results where the earth-based laboratory simulation is

inadequate to accurately portray space or aeronautical conditions.

Guidance research has the objective of employing new concepts having the
potential of substantially reducing the quantity of moving parts or of other-
wise decreasing complexity, size, weight and power requirements. Inertial,
optical, and electromagnetic means are employed to exploit these concepts.

In control systens research, automatic and manual flight control and space or
aeronautical vehicle attitude control technology improvements are sought.
Emphasis is placed on establishing new concepts and verifying them on flight
control simulatonrs, leading eventually to experimental and operational flight
on real vehicles,

The ability to communicate over interplanetary distances and to accomplish
deep space tracking functions is limited. Research is performed to provide a
firm technological base for the evolution of future system configuraticns.
Investigations in the microwave, millimeter and sub-millimeter, and optical
frequency domains are conducted to develop the basic concepts and compcnents
required to improve system capabilities.

In the area of instrumentation and data processing, the technology applied
to the processing of Mariner IV pictures to reduce noise and improve contrast
leads to a host of new technological requirements for future missions.

Included are needs for on-board data storage of millions of bits of information
and pre-transmission processing to relieve the requirement for greater space-
craft transmitter power and bandwidth.

Component technology research involves the basic elements of all electronic
systems and subsystems, Efforts are centered on the development of new and
improved space-qualified components and methods for achieving increasad
reliability in future system applications.
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SUMMARY OF RESOURCES REQUIREMENTS:
(Thousands of Dollars)

1965 1966 1967
Supporting research and
techrtologY «vvvuenverienvonae $23,222 $30,000 $34,000
Flight projects sveveeieeenesns 2,400 2,300 2,800

Total . i iiereronencoauncans §2§!622 §32!300 =§361800
BASIS OF FUND REQUIREMENTS:
Supporting Research and Technology

FY 1967 funds are required to continue and increase support of guidance
technology based on the promising aspects of the laser gyroscope, new concepts
in horizon scanning and laser radar. Manual control of launch vehicles for
recoverable booster programs, and potential applications of new compomnents to
such low fuel and weight attitude control systems as the control moment gyro
require support. Work leading to utilization of the laser in deep space
communications and new microwave tubes for improvement of present systems
in the same area requires increased support. Increased emphasis in FY 1967
will be placed on statistical and optical data processing so that future
missions can transmit more meaningful data from space in less bandwidth,
Unique applications of computers on the ground are required, especially in
the area of better communications between computer and man, Adaption of
microelectronic technology to space system components is essential to meet
requirements of decreased size, weight and power consumption., FY 1967 funds
are necessary to expand this effort and investigate techniques to reduce
interconnections between microcircuits and to provide for improved inspection
techniques to better understand the physics of failure. ‘Increased emphasis
will be placasd on reducing the power consumed by electronic circuitry.

Flight Projects

Radio attenuation by plasma sheaths generated in the earth and planetary
entry process continue to disrupt vital communication between spacecraft and
earth., Earth based simulation of reentry conditions especially for planetary
entry and return velocities is totally inadequate as the state-of-the~art is
now understood. Project RAM (Radio Attenuation Measurements) requires funding
to permit diagnostic flights and flights in the real environment to tast
alleviation concepts. TFunds are also required to gather more data in the
manned space flight program to evaluate the effects of spacecraft windows on
the performance of improved space sextants,

Horlzon sensors for determining spacecraft attitude are dependent on an
accurate knowledge of the earth's radiation characteristics as viewed from
space., Current programs (SCANNER) are developing techniques for measuring
these characteristics. The Earth Coverage Horizon Measurement project requiraes
funds to provide a statistical description of the earth's horizon radiance
profile over a broad range of seasonal and climatic variations.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

SUMMARY.

QFFICE OF ADVANCED RESEARCH AND TECHNOLOGY HUMAN FACTOR SYSIEMS PROGRAM
PROGRAM OBJECIIVES AND JUSTIFICATION:

This program has four major objectives: (1) to determine man's reactions
to the unique environments of space and aeronautical flight, (2) to define
the essential requirements for sustaining and protecting man in these envi-
ronments, (3) to develop the technology necessary to provide suitable life
support and protective systems, and (4) to integrate man's capabilities with
those of machines to obtain composite systems of superior performance.

The scope, as well as the success, of future manned space missions will
depend upon the effective utilization of man for extended periods of time.
This requirement is equally important to the success of future aeronautical
systems., Considerations of man's performance capability and psycho-
physiological limitations directly affect equipment design and performance
specifications. Such considerations are essential when man is to be inte-
grated as a functional part of a total systems The success of new manned
systems requires that Human Factors research stays in step with all other
aspects in the development of a new system. The increasing priority of
certain lagging Human Factors investigations and technological developments
is reflected by the requested funding increases detailed below.

This program is accomplished through a multi=-disciplines approach. It
includes researchers in nearly every field of medicine, and in biology,
psychology, engineering, physics, and electronics. They are located in NASA
centers, DOD aerospace medical facilities, universities, and industries
located throughout the country.

SUMMARY. OF RESOQURCES REQUIRFMENTS :
’ (Thousands of Dollars)
1965 1966 1967
Supporting research and
technology. «ovvvvivneeeeenn, $12,160 $13,000 $15,500
Small biotechnology flight
PrOJeCES e e vt iearnesnrnnons 1,160 1,200 1,300

Total...vv e i iienennnens §L2.;ZQ §L&|290 ___§;z,gog
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BASIS OF FUND REQUIREMENTS :

Supporting Research and Technology

This is an integrated program directed toward the accomplishment of the
four major objectives of the overall Human Factors System Program. The
program includes effort toward understanding the physiological and psycho-
logical reactions of men to the environmental conditions of space travel,
including cardiovascular, metabolic, and nutritional reactions. The re-
search involved covers microbiology, definitions of systems to sustain
life in the hostile environment, studies of man-machine interactions, and
research toward defining and solving next-generation of man into the
operational system of future air and spacecraft.

Small Biotechnology Flight Projects

These projects cover a continuing series of small flight experiments
designed either to validate results of laboratory research or to obtain
essential dinformation not obtainable from research in the laboratory.
Experiments to be performed in FY 1967 include the measurement of phys:io-
logical 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 1967 ESTIMATES

SUMMARY.

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY SRACE POWER AND ELECIRIC
PROPULSION SYSTEMS PROGRAM

PROGRAM OBJECTILVES AND JUSTIFICATION:

The space power and electric propulsion systems program provides research and
technology to evolve new and improved methods of power generation and elec-
tric propulsion for space applications. The program includes work aimed at
more efficieni: and practical use of nuclear, solar and chemical energy for
the generatjion and utilization of electric power in space; as well as the
development of the technology of electric thrustors powered by either solar
or nuclear power systems,

All space wvehicles require electric power for operation of such equipment
as commnications, telemetry, guidance, stabilization and scientific instru-
ments. The power level and duration varies widely (watts to megawatts and
hours to years) depending on the purpose of the vehicle, but the trend is
toward the higher power levels and longer mission durations, This trend
results from the availability of larger launch vehicles such as the Saturn
and from the desire to undertake more ambitious programs. All power system
experience to date has been at relatively low power levels, less than 1
kilowatt, and the vast majority of applications have involved solar cell
and battery systems. This experience has shown that current solar cell and
battery systems will require major improvements in performance, particularly
at the higher power levels, and that advanced systems that are more compact
and independert of the sun will be required.

Electric thrustor systems offer promise of significant savings in space-
craft weight, trip time or increased payload. The power required ranges
from watts for attitude control systems to megawatts for manned interplanetary
propulsion systems. Solar cells appear to be satisfactory power sources for
the lower power thrustors. Work is needed on the system aspects of electric
thrustors in anticipation of several early applications,

SUMMARY OF RESOURCES REQUIREMENTS :
(Thousands of Dollars)
1965 1966 1967

Supporting research and ‘

technology......ccvunuen ceeea $36,770 $38,200 $37,000
Space electric rocket test

(SERT) . . oo it et i e ieennn . 2,300 3,000 -
SNAP-8 development............. 19,150 4,000 —_——24200

Total...ieieneeneanncaoncases §g§lggg §é§|§29 $
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BASIS OF FUND REQUIREMENTS :
ti s d

All spacecraft utilize electric power for their operation. The space
power portion of the space power and electric propulsion program is aimed
at providing the technology for making significant and worthwhile improve=~
ments in operational systems, i.e. solar cells and batteries, and achieving
the potential advantages of advanced systems such as isotope and reactor
power plants.

The electric thrustor portion of the program includes the technology
necessary for early applications of low thrust systems powered by solar cell
power plants, and a longer range effort toward the continued improvement of
thrustors over the entire range of applications from small spacecraft posi-
tion control systems to large nuclear powered manned interplanetary propulsion
systems., The program is paced to provide new technology information in a
timely and economical manner consistent with possible future mission require-
ments.

SNAP -8 Development

Development of SNAP-8 power conversion system performance and endurance
will be continued toward the 35 KWe, 10,000 hour objective. During FY 1967
it is expected that the endurance testing of the major components will be
advanced to the 2500 hour point., Technical support investigations in boiler
performance, materials and long life instrumentation initiated in late FY
1966 will be continued in FY 1967. Operation at 35 KWe of the first bread-
board power conversion system will be continued in FY 1967, and automatic
system startup will be investigated.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

SUMMARY.

QEFICE OF ADVANCED RESEARCH AND IECHNOLOGY NUCLEAR ROCKETS J'ROGRAM
PROGRAM OBJEGCTIVES AND JUSTIFICATION:

The mission of the Nuclear Rockets program is to provide the necessary
research, design, and engineering data, test hardware, and general technol-
ogy required to develop nuclear rocket systems with power levels, operating
times, restart conditions, and specific impulse values suitable for advanced
space missions. Nuclear rocket systems have been found to have high per-~
formance capabilities that will provide major advantages over chemical systems
in terms of payloads, costs, and mission flexibility.

Through the use of nuclear rocket propulsion, significant performance
advantages accrue to many advanced space missions such as lunar base logistic
operations, deep space probing with heavy complex spacecraft, and manned
exploration cf the planets.

The major areas of effort are the research and engineering of the nuclear
reactor, the development of certain non-nuclear components, and the inte-
gration of the reactor and non-reactor components into a complete experimental
engine systenw

The experimental ground test engine system is being investigated to
provide an essential understanding of the interaction of components in
nuclear rocket engines and of the system performance characteristics.
Progress in the technology phase warrants the initiation of specific engine
development in FY 1967.

SUMMARY. OF ELSOURCES REQUIREMENTS :
(Thousands of Dollars)

1965 = __1966 = __1967

Supporting research and

technology. oo eeviiiien ivnenn $20,891 $21,000 $16,900
NERVA. « oo vveeneeeanainannnnns, 35,370 36,000 33,100
NRDS operationsS..........ccov.en. 739 1,000 3,000

Total. . i it e i it iinarnnnens §QZ!000 §28!000 ===§g§!00g
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BASIS OF FUND REQUIREMENIS :
ti S C d o

The supporting research and technology effort supplies four basic needs
(1) general supporting research and technological data for current projects;
(2) necessary basic technology for the development of future generations of
nuclear rocket engines and vehicles; (3) feasibility analyses of advanced
nuclear propulsion concepts; and, (4) studies of the special safety problems
of nuclear rockets,

This effort also 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 that
will operate reliably under the adverse conditions of reactor radiation and
temperature extremes inherent in the nuclear rocket engine,

NERVA

The objective of the NERVA technology effort is to develop the technology
of nuclear rocket engine systems utilizing graphite solid-~core reactors.
Progress in the graphite reactor program has been very good. Altitude
equivalent performance levels in excess of 750 seconds specific impulse at
55,000 pounds of thrust have been achieved for extended durations. In view
of the reactor progress, increased emphasis is being devoted to the engine
system phase. This effort includes the development of critical non-nuclear
components, such as the nozzle, turbopump and control system, and the inte-
gration of these components with the reactor into meaningful nuclear rocket
engine systems tests, It is important to gain a thorough understanding of
the interactions of the various components during start-up, full power
operation, operation at off-design conditions, and during cool-down periods.
With this knowledge we can develop components and systems leading to the
development of operational flight engine systems with a high assurance of
success,

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 eventually,
vehicle stages for the nuclear rockets program. The funds under this project
provide for NASA's share of the base support services necessary in the main-
tenance and operation of the facilities at the site.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY

OFFICE OF _AINANCED RESEARCH AND TECHNOLOGY CHEMICAL PROPULSION PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the chemical propulsion program is to establish a sound
base of technology on which to plan and to develop propulsion equipment for
space program missions. The spectrum of applications includes launch ve-
hicles, upper stages, spacecraft, and auxiliary devices such as personnel
mobility devices. The research work covers a broad range of engineering
sciences, with the intent to provide a stockpile of technical information
from which to draw to meet any future propulsion requirement. The work
covers basic studies and experiments such as measurements of chemical
and physical properties of propellants, ignition and combustion phencmena,
classical and non-equilibrium thermodynamic processes, studies of fluid
mechanics, gas dynamics, heat transfer, and solid mechanics. It alsc in-
cludes the examination of new materials, propellants, or processes, &and
examination and documentation of techniques, procedures, and specifications.
This base covers the examination of new concepts and the obtaining of data
to establish their feasibility. Future requirements and new problem areas
are identified.

The experimental engineering program concentrates engineering effort
toward demonstrating the adequacy of our technology to meet attractive
mission requirements. This work involves the design, fabrication, and
test of functional model propulsion systems and subcomponents to prove
that the basic technologies can be integrated to create practical and
reliable propulsion machinery. This advanced engineering test work saves
engineering cost and development time by providing prior to development
clearly defined operational limits, preliminary engineering specifications,
design criteria, and fabrication process details. It provides a realistic
assessment of the required test program, test facilities, special tooling,
and test equipment. This work also provides both potential development
costs and the associated schedules for development of an improved operational
engine.

SUMMARY OF RESOURCES REQUIREMENTIS :

(Thousands of Nollars)

1965 1966 1967
Supporting research and technology...... $24,762 $33,500 $33,500
M-1 engine projecteeceecescoesonsossonns 24,910 2,000 ---
Large solid motor project...eesvecessons 26,800 4,200 3,500
Small chemical propulsion
flight projects.cveieirecessesecsonnns 30 --- —-=-
Total........... et ers it eacaeeennana $76,502 $39,700 $37,000
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BASIS OF FUND REQUIREMENTS :
ti es d

Advanced engine design concepts for improving vehicle performance with
chemical propellants are being investigated for iraunch vehicle and upper
stage application; the 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 space-
craft propulsion related to applications during the next decade. It includes
examination o high performance propulsion systems using hydrogen and fluo-
rine propellants and of space-storable propellants suitable for use after
extended duration flight in the space environment., The experimental program
also covers work on advanced high performance engine systems that will suc-
ceed the disconf:inued M-l engine.

The solid propellant motor program includes research on nondestructive
testing techniques for inspection and qualification of loaded motors, ignition
and instability problems, thrust vector control systems, methods of ccmbustion
termination, and improved processing techniques., New requirements under in-
vestigation are stop-restart capability, more accurate thrust alignment, and
improved predictability of propellant burning rate. An experimental engi-
neering program will develop the technology related to solid motor development:
to the point >f demonstrated applicability to launch vehicles, spacecraft,
and auxiliary propulsion use,

id Mot 0]

The first phase of this program will be completed in early calendalr year
1966. Program continuation will involve development of the technology of
critical subsystems.

Subscale wotors of 156" size will be used for testing of such subsystems

as thrust vector control, failure warning, and abort implementation. These
features will ultimately be integrated into 260" size motor tests.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1967 ESTIMATES

SUMMARY.
OFFICE OF ADVANCED RESFARCH AND TECHNOLOGY AERONAUTICS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The primary role of the Aeronautics program is to improve the efficiency,
utility, and safety of aircraft. General objectives are: (1) to provide
leadership in the generation of advanced aircraft concepts, (2) to seek
technological advances needed to develop superior aircraft, and (3) to supply
industry with advanced data for the design of new aircraft. The scope of
the NASA aercmautical research program includes work in aerodynamics, structures,
materials, air breathing propulsion,and operational aspects including safety,
noise and pilot and aircraft integration. These are the technical disciplines
that provide the data needed for the construction of advanced aircraft,
Studies of these problems also point to the most profitable paths for techno=-
logical 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-111 all appeared several years ago as NASA research concepts having
great promise. 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 concepts and in substantiating the over=~all capabilities
of practical wvehicles based on these concepts.

In additioa, NASA has conducted extensive wind tunnel tests, simulator
programs, and flight investigations using appropriate testbed aircraft to
substantiate predicted performance and operational characteristics of these
vehicles and to aid in the solution of problems of a developmental nature.

In this regard, advanced technical development in support of military and
civil aircraft procurement continues to be conducted. This work is performed
in cooperation with government-sponsored contractors at the request of the
cognizant government agencies.

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 Dollars)

1965 1966 1967
Supporting research and
technolog;y..........-.....o.- $ 8,163 $10,261 $ 9)000
X~15 research aircraftescescececes 1,425 883 900
Supersonic transSportscscecceces 19,953 14,056 14,100
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(Thousands of Dollars)

1965 1966 1967
V/STOL aircraft............-.-. 2,987 2,000 51.000
Hypersonic ramjet experiment... 2,712 5,000 2,000
XB-70 flight research program.. === 9,296 2,000

Total $35,240 841,496 $33,000

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The Supporting Research and Technology program in Aeronautics in FY 1967
will include studies directed toward improvement of subsonic, supersonic,
and hypersonic aircraft, For example, wind tunnel investigations of the aero-
dynamic interference between engine nacelles and wings at high subsonic
speeds; studies of new structural design concepts required to fabricate
reliable lightweight structures suitable for long lifetimes under high tempera-
ture conditions, for supersonic and hypersonic aircraft; studies of air-
breathing propulsion cycles and engine components to increase efficiency and
permit the design of efficient lightweight engines for V/STOL aircraft,
supersonic transport, and hypersonic aircraft; and studies directed toward
improving flight safety and increasing operational flexibility of present
and proposed aircraft, especially under adverse or "all-weather' flight
conditions will be conducted.

X~15 Research Aircraft

The X-15 research program, conducted in cooperation with the Department
of Defense, is providing data on manned, maneuverable hypersonic flight.
The X-15 remains the only research capability in the world for studying
hypersonic flight in its true enviromment. Experimental results to date
have given basic insight into problems of aerodynamics, structures, propulsion
and operatioas during hypersonic flight. Of major importance, the X-15
results have given and will continue to give confidence and guidance to
research in ground based hypersonic research facilities enabling exploration
in depth of many hypersonic flight problems. In six and one-half years of
flight test, from June 1959 to December 1965, the X-15 program not only has
contributed to the increased confidence of designers of current high-~performance
aircraft, but has focused attention on the areas which required additional
research, The future program will be directed toward these areas, to provide
information for the next logical step in our flight research program~-manned,
maneuverable hypersonic cruise flight.

Supersonic Transport
NASA's research effort and support for the national supersonic transport

(SST) program will continue in 1967 at about the same level as in FY 1966,
but with a substantial shift in emphasis. The Federal Aviation Agency and
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its contractors will by then be carrying the major activity in prototype
configuration development, structural design, and development of the first-
generation engines. The NASA will maintain a major effort on advanced
propulsion systems and materials for advanced engines, expand its operational
research, carry major responsibility in noise and sonic boom research and
make available its unique facilities and technical resources as needed during
prototype development.

A large part of the requested funds will be used in the field of propulsion
for continuing contract research on engine components and materials started
in FY's 1965 and 1966. 1In FY 1967, however, the contract program will be
reduced and at the same time, the in-house effort will be increased to
provide research information required for second-generation SST engine
development.

V/STOL Aircraft

A major part of the increase in funding in FY 1967 will cover studies of
a new VIOL research airplane capable of providing more accurate information
on the influence of all-weather landing operation capability on the design
of high-performance tactical V/STOL types. A feasibility study will be
initiated to determine the characteristics required of such a research air-
plane, and to identify existing conventional high-performance aircrafi: which
could be modified to provide the vehicle needed. Wind tunnel studies will
be undertaken to determine the effectiveness of the modifications proposed.
Actual modification of the existing vehicle=--which the Air Force has agreed
to provide from its inventory~-may begin. Related flight studies of the
requirements for pilot displays to effect safely such VIOL all-weather landing
operation, begun in FY 1966, will continue using the NASA Bell 204B healicopter;
a flight investigation of an advanced landing=-approach aid for STOL ailrcraft,
recently initiated using a conventional transport airplane, will be extended
in FY 1967 tc more realistic approach conditions following procurement of
a suitable STOL aircraft.

Hypersonic: Ramiet Experiment

A feasibility study and design competition is currently in progress between
the Garrett Corporation, the General Electric Corporation, and the Marquardt
Corporation to determine an optimum configuration for a liquid hydrogen fueled
ramjet engine capable of being operated between Mach 3 and 8. In this speed
regime both subsonic and supersonic combustion systems can be studied using
a convertible combustion arrangement.

Upon completion of the current phase I studies, an evaluation will be
undertaken t:0 select one or more of the study phase contractors to ccntinue
with detailed design, experimental wind tunnel verification, fabrication, and
proof test of the selected concepts. This second phase of the program is
expected to icequire 29 months for completion.
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XB=70 Flight Research Program

The NASA, by virtue of its statutory responsibility for aeronautical
research and t.echnology within the United States Govermment, has the respon-
sibility to provide the research information and advanced technology needed
for design, development, construction, and flight tests of the prototype
supersonic transport.

The use of the USAF XB-70 aircraft as a research tool will be supported
jointly by the USAF and the NASA. It will provide the NASA with the ability
to validate its basic aerodynamic theories and experimental results obtained
in ground facilities to account for, as examples, effects of vehicle size
(Reynolds Number) on skin friction and heat transfer, effects of elastic
structure deformation on aerodynamics and the effect of heat soak on this
deformation, effects of vehicle inertia combined with low damping (high
altitude) on vehicle control requirements, effect of vehicle size on sonic
boom generation and propagation, inlet control system requirements and many
others. All of these problems have been and will continue to be the subject
of major research efforts in analysis and ground based facilities. The
XB-70 program will provide vital guidance and assessment of the soundness of

these programs, assuring that major programs such as the supersonic transport
will proceed on a sound basis.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 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 government 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 orbital and sub-
orbital 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 experi-
ments and on the engineering performance of spacecraft and launch vehicle
systems, transmission of commands from ground stations to spacecraft, communi-
cation of information between various ground facilities and mission ccntrol
centers, and processing of the data acquired from the space vehicles. Without
this vital support, the NASA space research program would not be possible.

Tracking and data acquisition support is provided by a world-wide metwork
of ground stations (including Department of Defense stations and instirumented
ships), 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 requirements
of missions in the immediate future. Concurrently, planning must proceed for
projects which are even further in the future, and equipment and techniques
must be developed to assure a sound technological approach for the support of
the more complex mission requirements of the next generation.
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SUMMARY OF RESCURCES REQUIREMENTS:

(Thousands of Dollars)

1965 1966 1967

Operations .....cc000. Ceeinaeas $95,254 $129,600 $199,000

Equipment ,....¢.c00itivinnanns 144,482 87,665 66,500
Supporting research and

technology .......ce0eeinesns 13,500 13,800 13,800

Total ......cv0uus. et eaees .o §2231236 $231.065 $§794300
BASIS OF FUND REQUIREMENTS:

Operations

Funds ‘are required for the operation and maintenance of the world-wide
tracking and data acquisition facilities, The FY 1967 operation program
reflects the support required for the more complex unmanned flight missions
and the support for the increasing activity in the manned space flight
program, New and augmented facilities, including ships and aircraft, are
becoming operational with corresponding increase in communications require-
ments. Increase in personnel and additional logistic support must be provided
to operate and maintain the new facilities and equipment.

Equipment

The tracking and data acquisition support requirements for forthcoming
flights establish the equipments that must be procured and the facilities
that must be modified. The FY 1967 funds for this purpose reflect a decrease
mainly due to prior years' funding of the major portion of the Apollo require-
ments. Procurements to meet manned space flight requirements will continue
in FY 1967, as well as procurement of equipments required for the support
of future unmanned missions.

Supporting Research and Technology

Supporting Research and Technology is the activity whereby advanced systems,
components and techniques are developed and are then used to implement the
various networks to meet the requirements of new flight projects. The pro-
gram for FY 1967 will emphasize improvements for increasing the reliability
and lifetime of existing systems and for determining techniques for efficient
utilization of these systems to meet upcoming requirements.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1967 ESTIMATES

SUMMARY

OFFICE OF “TECHNOLOGY UTILIZATION TECHNOLOGY UTILIZATION PROGRAM

PROGRAM OBJECIIVES AND JUSTIFICATION:

The primary objective of the Technology Utilization program is to provide
for the widest practicable and appropriate dissemination to industry of
information concerning NASA activities and results which appear to hava
industrial applications potential. Technology Utilization also includeas
projects to study and evaluate those factors which will improve our under-
standing of the implications of the space program.

SUMMARY OF RESOURCES REQUIREMENTS:
(Thousands of Dollars)

1965 1966 1967
Identification ............ e $1,235 $1,220 §1,165
Evaluation ........... ... . 645 680 650
Dissemination ..... chesacesaanse 1,970 2,000 2,085
Analysis ........0... beaasan ces 900 850 900
Total ..... e renaenns tesesea $4.750 $4.750 $4.,800
BASIS OF FUND_REQUIREMENTS:
Identification

The Identification effort is carried out by special personnel who search
for ideas, innovations, processes and techniques which appear to have potential
for non-aerospace application and report them quickly to NASA Headquarters.
The Identification effort also includes the identification of incremental
advances in technology. Research institutes, universities and private
companies identify these incremental advances in technology by reviewing
broad areas of space research and developing state-of-the~art summaries
called Techneclogy Surveys. This program will be continued at about the same
level during I'Y 1966 and FY 1967,

Evaluation

The technical information reported to Headquarters is forwarded to a group
of Research Institutes and evaluated for novelty, technical feasibility and
relevance to non~aerospace industry, The product of this evaluation is a flow
of new items, processes and techniques having non-aerospace potential. These
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products are then made the subject of one of several publications: Tech Briefs,
Technology Utilization Notes, or Technology Utilization Handbooks. Although
the current emphasis on new technology reporting is expected to increase the
rate of documeats coming into the system, the funding requested for FY 1967
will permit coatinuation of this evaluation effort at about the same level as
for FY 1966 and FY 1965,

Dissemination

Dissemination activities are focused on exploiting the normal chammels of
communication that are in existence or which can be developed. Two general
techniques of dissemination are employed., The first is by mailing lists
consisting of over 8,000 industrial companies and individuals who rece:ve
information in some cases on all Technology Utilization publicaticns, and in
others only those in their technical areas of interest. The second form of
dissemination is through experimental regional dissemination centers., Fiscal
Year 1967 funds will be used to support current programs at these Centers with
appropriate modifications and improvements; and also provide support for
several pilot projects with other agencies. In addition, two new experimental
dissemination centers are planned,

Analysis

In recognition of the much broader impact of NASA programs than simply
that of a major one in advancing science and technology, support is given to
a study program to analyze the impact of the space program on the regional
and local economy, and on industries, private institutions and different
types of manpower, The principal aim here is to have researchers assist in
characterizing NASA's impact as it has affected their regions and to develop
analyses which lead to consideration of improved policies within the
constraints of existing legislation,

A recognition of the need to solve critical management problems and possibly
to develop wholly new techniques for managing such a large and complex
Research and Development enterprise as the NASA led to the support of study
areas that include the organization and management of large R&D projects, the
diversified roles of the research director, the govermment~-industry coatracting
system, conditions under which the transfer of new technology takes place in
the economy, and top level policy and decision=-making in large R&D organizations.
During FY 1967 NASA will continue to support a modest program of research on
such management areas,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION BILL

CONSTRUCTION OF FACILITIES

For advance planning, design, and construction of facilitics for
the National Acronautics and Space Administration and for the
acquisition or condemnation of real property, as authorized by law,
[$60,000,0000 $101,500,000, to remain available untll expended.
(42 U.8.C. 2451, et seq., 50 U.S.C. 151-160, 511-515; Independent
Offices Appropriation Act, 1966; additional authorizing legislalion
lo be proposed.)

CF

1



¢ 40

NATIONAL AERONAUTICS AND SPACE ADMINISTRATI

FISCAL YEAR 1967 ESTIMATES

CONSTRUCTION OF FACILITIES

{in thousands of dollars)

Budget Plan

Costs to this appropriation

1965 1966 1967 1965 1966 1967
Program by activities:
Direct program:
1, Manned space flight........ 199,770 21,401 54,378 445,041 331,000 158,800
2. Scientific investigations
in SPACEe...ccevcennananns 8,343 7,084 6,322 28,037 24,400 9,400
3. Space applications......... ceenanse ceeeans cessone 2,405 1,100 200
4, Space technology..ceceeaasoe 21,291 13,435 11,089 58,659 54,100 26,800
5. Aircraft technology..ac.c.. 3,729 682 21,011 1,286 3,800 3,700
6., Supporting activities,,,... 27,974 16,985 8,700 60,353 119,600 56,100
Total direct program
costs, funded.......... 261,107 59,587 101,500 595,781 534,000 255,000
Reimbursable program:
3. Space applications......... cevacens cesecee ceeecee 227 2,465 ceceons
Total program costs, :
funded.,...vecceeveosens 261,107 59,587 101,500 596,008 536,465 255,000
Change in selected resources!l... ceeeans ceesens cevenns -72,564 -197,933 -139,000
10 Total...v.covocsncocsesncana 261,107 59,587 101,500 523,444 338,532 116,000
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CONSTRUCTION OF FACILITIES

Program and Financing (in thousands of dollars) - Continued

Budget Plan

Costs to this appropriation

1965 1966 1967 | 1965 1966 1967
10 Total.,.ueeenseveonsocosanens 261,107 59,587 101,500 523,444 338,532 116,000
Financing:
21 Unobligated balance available,
start of year, for completion
of prior year budget plans,... { ....... ceorses ceseena -544,791 -293,492 -39,446
22 Unobligated balance transferred
from "Research and development"
(73 Stat, 439, 74 Stat, 436,
75 Stat, 355, 77 Stat, 439
and 78 Stat, 658)....c00000cee -354 ceseces cecsvss -5,719 =24 ,486 ceearee
Reprogramming to or from prior
year budget plans.....eoceeease 5,673 413 ceeenae ceasans ceasaas cessenn
24 Unobligated balance available,
end of year, for completion
of prior year budget plans.... covecne cevscas soeccce 293,492 39,446 24,946
New obligational authority.. 266,426 60,000 101,500 266,426 60,000 101,500
New obligational authority:
40 Appropriation.....cceecescscscce 262,880 60,000 101,500 262,880 60,000 101, 500
42 Transferred from '"Research and
development" (78 Stat, 658)... 3,545 crecene ceceecs 3,545 cecenes ceveiss
43 Appropriation (adjusted),... 266,426 60,000 101,500 266,426 60,000 101,500
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CONSTRUCTION OF FACILITIES

Program and Financing (in thousands of dollars) - Continued
Budget Plan Costs to this appropriation
1965 1966 1967 1965 1966 1967
Relation of obligations to expenditures:
71 Total obligations (affecting expenditures)..eeceeeeerecececococooses 523,444 338,532 116,000
72 Obligated balance, start Of year....ceeseececcccosscersosonnsccnsoes 626,065 618,608 462,140
74 Obligated balance, end of year......l.l..l...........'.'........... -618’608 -462,140 -278’140
90 Expendituresﬂi.ﬂl...."......I...................Q.l.........l. 530’902 495’000 300’000
1964 1965 1966 1967
lselected resources as of June 30 are as
follows:
Unpaid undelivered orderS.....cecececocevees 588,239 515,037 317,104 178,104
Advances..ooo‘v..ool.l.aocct.-.oovl..v.o-ooo 614 1)252 1,252 1)252
Total selected resoUrCeS...ccevsececsss 588,853 516,289 318,356 179,356
1965 1966 1967
actual estimate estimate
Note,—Reconciliation of budget plan to obligations:
Total budget plan.......00..00...'....'....'...'0...0".. 261’107 59’587 101’500
Deduct portion of budget plan to be obligated in sub-
sequent years......l.'..l.'.....Ql..".......‘.....ﬂ... 113’260 5,648 24’946
Add obligations of prior year budget plansS........eeeeees 375,597 284,593 39,446
TOtal Obligationso..ﬂ.'.....'.‘...l.......‘.....l.... 523,444 338’532 116’000



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION

(In thousands of dollars)

Fiscal Year Fiscal Year Fiscal Year
Locaticn 1965 1966 1967
Ames Research Center........... $5,668 $2,749 -
Electronics Research Center.... 10,000 5,000 $10,000
Goddard Space Flight Center.... 2,314 2,400 710
Jet Propulsior. Laboratory...... 3,582 —-- 350
John F, Kennedy Space Center,

NASA. . iveeieeontcsencnnnnnne 88,618 7,782 37,876
Langley Research Center........ 3,640 8,250 6,100
Lewis Research Center.......... 770 867 16,000
Manned Spacecraft Center....... 23,907 4,180 13,800
Marshall Space Flight Center,,., 12,454 2,309 581
Michoud Assembly Facility...... 6,450 285 700
Mississippi Test Facility...... 58,891 1,910 1,700
Various LocationS...ceececvecss 33,114 20,183 6,478
Wallops Station.....eeveeeacesns 1,699 1,048 205
Facility Planning and Design... 10,000 2,624 17,000

Total Plan,....... ceeseesces. $261,107 $59,987 $101,500

CF 5
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_67 BUDGET ESTIMATES

{Dollars in thousands)

NASA INSTALLATION

Ames Research Ceénter

RNy
ALeA Uy

Advanced
Research & Technology

LOCATION OF INSTALL ATION

Moffett Field, Calit.

COUNTY

Santa Clara

NEAREST CITY

Mountain View
INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 [Fy 1966 lFy 19 67
Laboratory research in aerodynamics, thermodynamics, NASA PERSONNEL (End of Year) 2270 2240 2211
materials, structures, guidance and control, space CONTRACTOR AND OTHER PERSONNEL 331 383 411
sciences, environmental biology, life detection, life TOTAL ALL PERSONNEL 2601 2623 2622
synthesis, human factors, and fundamental physics and LAND NO. ACRES
chemistry; project management of unmanned spaceflight NASA-OWNED 226
projects (scientific probes and satellites); development [T er GOVERNMENT AGENCY-OWNED -
of scientific-experiment payloads for spaceflight pro- NON-FEOERAL (Loases, sasements) -
jects managed at Ames and elsewhere, TOTAL LAND 226
(inctuding NASA-pwned Lant (ae 5t Jurs 30, 19 65 ) |$ 175,016.0

PROJECT LINE ITEM

COGNIZANT
OFFICE

Fy 19539 THRY
CURRENT YEAR

Fy 1967

(Estimated)

(Estimated)

FUTURE YEARS

TOTAL
ALL YEARS
(Estimated)

ALL OTHER PROJECTS

50,710.5

50,710.5

NASA FORM 1029 (REV. JUN 65)

* {nciudes work in process.
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NATIONAL AERONAUTICS

INSTALLAT

CONSTRUCTION
FISCAL YEAR 1967

AND SPACE ADMINISTRATION

ION SUMMARY
OF FACILITIES
BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZAMT POOGRAM OFFICE LOCATION OF INSTALL ATION COUNTY NFARFST CITY
Electronics FOR lNSTALumo'j..‘.rar\.ced Cambridge
Research Center Research & Technology | Massachusetts Middlesex -—-
INSTALLATION MISSION The mission of the Electronics Research PERSONNEL STRENGTH FY 1965 FY 1966 |FY 19 67
Center is to increase the agency's capability in space NASA PERSONNEL (End of Year) 250 550 1000
electronics by providing the knowledge and advanced CONTRACTOR AND OTHER PERSONNEL -0 = -0~ 40
technology needed to overcome deficiencies in electronic TOTAL ALL PERSONNEL 250 550 1040
systems and components. The Center organizes, manages, LAND NO. ACRES
and conducts a comprehensive program of basic and applied|nasa-owneD -
space electronics research. It also provides a focal OTHER GOVERNMENT AGENCY-OWNED -
point for national space electronics research, coordinat-| NON-FEDERAL (Leases, casements) -
ing nationwide research efforts and sponsoring electronics TOTAL LAND -
research conducted by industry, universities, and private
institutions. TOTAL CAPITAL |NVESTMENT€5 $ -
(Including NASA-Owned Land) (as of June 30, 19 )

PROJECT LINE ITEM cooGFNFI:ZcAENT gJ R‘:E6N31'T::: R (EF.T;,:.Z,% FU:;;T;;ES)RS A(,':;T;:T:E:i'}f
Space Guidance/Optical Communications Laboratory ART 624 4,954 5,578
Qualifications and Standards/Electronic Components
Laboratory ART 140 3,046 3,186
Center Support Facilities (Phase III) ART 130 2,000 2,130

9
~
ALL OTHER PROJECTS 18,006
TOTALS 18,900

NASA FORM 1029 (REV. JUN 65} PREVICUS ED!TIONS ARE OBSCLETE,

¢ Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES

FISCAL YEAR 1967

BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION CCCONIZANT PROCRBAM NFEICE 1L OCATION OF INSTALLATION COUNTY NEAREST CiTY
FOR INSTALLATION Advanced
Flight Research Center esearch & Technology | Edwards Arp, Calif, Kern Lancaster, Calif,
INSTALLATION MISSION PERSONNEL STRENGTH FYy 1965 |FY 1966 |FY 19 67
o, . NASA PERSONNEL (End of Year) 669 618 610
T}fus Cense;l?o}r:duc;.s }iesclea;c.:h 1ndand e\f:lua}ties problﬁms CONTRACTOR AND OTHER PERSONNEL 191 290 240
of manne ) ight, both within and outside the ?.tmosp erefg TOTAL ALL PERSONNEL 860 338 850
The work includes problems of takeoff and landing, low-
speed flight, supersonic and hypersonic flight, and LAND NO- ACRES
X . P NASA-OWNED -
reentry to verify predicted characteristics and to < =
identify unexpected problems in actual flight. OTHER GOVERNMENT AGENCY-OWH 218
NON-FEDERAL (Leaseas, easements) -
TOTAL LAND 218
TOTAL CAPITAL INVESTMENT* ¢ 31,398.0
(Including NASA-Owned Land) (as of June 30, 1995 )
COGNIZANT Fy 1939 THRU Fy 19 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR (Estimatod) (Estimated) R EStimatod

ALL OTHER PROJECTS

5,932.2

TOTALS

5,932.2

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.

® Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967  BUDGET ESTIMATES

(Dollars in thousands)

NAEA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY NEAREST CITY
Goddard Space Flight |Space Setence and
Center Applications Greenbelt, Maryland Prince George's Greenbelt, Maryland
INSTALLATION MISSION PERSONNEL STRENGTH FY 1965 FY 1966 |FY 1967
This Center is responsible for complete development of NASA PERSONNEL (End of Year) 3782 3625 3807
unmanned sounding rockets and orbiting spacecraft CONTRACTOR AND OTHER PERSONNEL 2306 2712 2869
experiments in basic and applied science. The work TOTAL ALL PERSONNEL | 6088 6337 6676
covers scientific satellites, and communications and LAND NO. ACRES
weather satellites which orbit in cislunar space (region [nasa-ownED 554
between the earth and the moon). 1In addition, the OTHER GOVERNMENT AGENCY-OWNED 650
Center manages NASA's Delta rocket and two world-wide NON-FEDERAL (Leases, easements) 3
tracking, data acquisition and data reduction networks, TOTAL LAND 1,207
(Including NASA-(ISL‘:LLS:; ';f'::'%fsﬂﬁf ) $197,236.0

COGNIZANT Fy 1959 THRU Fy 19 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR (Estimated) (Estimated) R timatess
Forty-Foot Antenna Test Bed TDA 10.0 710.0 - 720.0
ALL OTHER PROJECTS 82,227.6
TOTALS 82,237.6

NASA FORM 1029 (REV. JUN 65}

® Includes work in process.

PREVIOUS EDITIONS ARE OBSOLETE.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 BUDGET ESTIMATES

(Dollars in thousands)

COGNIZANT PROGRAM OFFICE
FOR INSTALLATION
Svace Science and

Applications

NASA INSTALLATION
Jet Propulsion
Laboratory

LOCATION OF INSTALLATION

Pasadena, California

COUNTY

Los Angeles

‘NFARFST CITY

Pasadena, California

INSTALLATION MISSION +pr _ PERSONNEL STRENGTH Fy 1965 |Fy 1966 |FY 19 67
The Jet Propulsion Laboratory (JPL) is a government-owned | NKWKPERSONNEL (End of Year) 3998 4250 4250
research and development facility, operated by the CONTRACTOR AND OTHER PERSONNEL 932 1061 1173
California Institute of Technology under a contract with TOTAL ALL PERSONNEL | 4930 5311 5423
the National Aeronautics and Space Administration. The LAND NO. ACRES
Laboratory carries out research programs and unmanned NASA-OWNED 145.9
lunar and planetary space projects for NASA, and OTHER GOVERNMENT AGENCY-OWNED -
conceives and executes advanced development and experi- NON-FEDERAL (Loases, eassmenta) 25.8
mental engineering investigations to further the TOTAL LAND 171.7
technology required for the nation's space program.
TOTAL CAPITAL INVESTMENT*
(Including NASA-Owned Land) (as of June 30, 19 65 ) $128,]-77.2
COGNIZANT FY 159 THRU Fy 1967 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR (Estimated) (Estimated) ALLERRS
Utilities Installations SSA 3,308 350 2,000 5,658
ALL OTHER PROJECTS 34,569
TOTALS 37,877

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.

® Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_67 BUDGET ESTIMATES

(Doliars in thousands)

NASA INSTALLATION COGNiZf\NT FROGRAM OF FiCE LOCATION OF iNSTALLATION COUNTY NEAREST CITY
John F. Kennedy FON INSTALEATION Merritt Island,
Space Center, NASA Manned Space Flight Florida Brevard Cocoa Beach
INSTALLATION MISSION PERSONNEL STRENGTH FYy 1965 FY 1966 |FY 1967
The Center conducts overall planning and supervision of |NASA PERSONNEL (End of Year) 2491 2666 2796
the integration, test, checkout, and launch of NASA CONTRACTOR AND OTHER PERSONNEL 8192 13847 14535
space vehicle systems at the Eastern Test Range (ETR) TOTAL ALL PERSONNEL 10683 16513 17331
and Merritt Island, and provides support services for LAND NO. ACRES
all NASA elements located in the area. NASA-OWNED 84,305
OTHER GOVERNMENT AGENCY-OWNED 121
NON-FEDERAL (Leases, easements) 3,351
TOTAL LAND 87.777
(Inctuding NASA-0omed Lot con ot roms 20, 865 ) |$  561,762.0

PROJECT LINE ITEM cc}oGFNFI|Zc‘!:-:N.r gJ R1:E6N1TT:2:R (;.T:,:::g FU:;T;:::)RS '}}J;Ziéi'}f
Launch Complex 39 MSF 418,435.9 29,500.0 - 447,935.9
Extension to Central Supply Complex MSF 5,857.0 600.0 - 6,457.0
Addition to KSC Headquarters Building MSF 9,097.5 3,500.0 - 12,597.5
Utility Installations - MILA MSF 179.0 2,897.0 - 3,076.0
Modifications to Launch Complex 17 SSA 1,921.0 740.0 6,000.0 8,661.0
Modifications to Launch Complex 12 SSA 1,283.0 639.0 5,000.0 6,922.0

ALL OTHER PROJECTS 388.359.6

TOTALS

825,133.0

37,876.0

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.
* Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 BUDGET ESTIMATES

(Doliars in thousands)

NASA INSTALLATION
Langley Research
Center

FOR 'NSTALLATIO'Advanced

Research & Technology

Langley AFB

COGNIZANT PROGRAM OF FICE LOCATION OF iNSTALLATION

NEAREST CiTY

Hampton, Virginia

INSTALLATION MISSION The LRC undertakes research to provide a PERSONNEL STRENGTH Fy 1965 |Fy 1966 [Fy 1967
technical base for such missions as: (1) Manned and NASA PERSONNEL (End of Year) 4374 4304 4249
unmanned exploration of space; (2) Improvement of per- CONTRACTOR AND OTHER PERSONNEL 477 544 587
formance and utility of airbornme flight. The Center TOTAL ALL PERSONNEL 4851 4848 4836
plans, develops and operates necessary facilities; LAND NO. ACRES
generates new and advanced concepts; provides research NASA-OWNED 540
advice and assistance to other branches of the Government;| OTHER GOVERNMENT AGENCY-OWNED 3619
disseminates scientific and technical information; NON-FEDERAL (Leases, easements) 17
searches for and identifies potential industrial applica- TOTAL LAND 4176
tions involved in the course of research. TOTAL CAPITAL INVESTMENT® .
(Including NASA-Owned Land) (as of June 30, 19 65 ) 276,178
COGNIZANT FY 1959 THRU Fy 19 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Estimated (Estimated) ALt
Reactive Chemical Distribution Area ART 74 1,089 - 1,163
V/STOL Transition Research Wind Tunnel ART 548 5,011 - 5,559
ALL OTHER PROJECTS 65,264
TOTALS 65,886
NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE,

* Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES

FISCAL YEAR 1967

(Dollars in thousands)

BUDGET ESTIMATES

NASA INSTALLATION

COGNIZANT PROGRAM OF FiCE
FOR INSTALLATION

LOCATION OF iNSTALLATION

COUNTY

NEAREST CiTY

Advanced Cleveland, Ohio_, Cleveland
Lewis Research Center | Research & Technology | Sandusky, Ohio &/ Cuyahoga, Erie Sandusky
INSTALLATION missioN The Center provides research and develop- PERSONNEL STRENGTH FY 1965 |FY 1966 |FY 1967
ment in the areas of advanced propulsion and space power |NASA PERSONNEL (End of Year) 4917 4L84L2 4779
generation, Basic and applied research is conducted in- | CONTRACTOR AND OTHER PERSONNEL 441 453 510
house on materials and metallurgy; cryogenic and liquid- TOTAL ALL PERSONNEL 5358 5295 5289
metal heat-transfer fluids; pumps and turbines; combus- CAND NO. ACRES
tion processes, propellants, tankage, injectors, NASA-OWNED 6330
chambers, and nozzles; system control dynamics; plasmas OTHER GOVERNMENT AGENCY-OWNED -
and magnetohydrodynamics; space meteoroid damage and NON-FEDERAL (Loases, easements) s
zero-gravity effects, The Center maintains technical TOTAL LAND 6395
management of NASA contracts on chemical and electric
propulsion and on nuclear and solar space power systems, (netading NASA_OTSHT;ﬁLLEIA;'(E';l';‘;ESL“"EINTE , $ 265,754
including the Centaur and Agena engine programs.
COSMIANT | v 0 Tl iy | FUunEYeRRs | TVons

Expansion of Propulsion Systems Laboratory for

Supersonic Research (Cleveland) ART 700 14,000 - 14,700
Installation of Equipment at Hydrogen Heat Transfer

Facility for Hypersonic Propulsion Research

(Plum Brook) ART 197 2,000 - 2,197

ALL OTHER PROJECTS 91,228

TOTALS 92,125

NASA FORM 1029 (REV. JUN 65} PREVIOUS EDITIONS ARE OBSOLETE.

¥ [ncludes wark ¢n process.

1/

Includes Plum Brook

Station at Sandusky, Ohio.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_g7  BUDGET ESTIMATES

{(Dollars in thousunds)
NASA INSTALLATION \’EC\’:'N{Z_A_.‘T PRQ_G_RAM CFFiCE LOCATICON OF INSTALLATICHN COURNTY NEAREST CITY
FOUOR INDTALLALTIUN

Manned Spacecraft
Center Manned Space Flight Houston, Texas Harris Houston
INSTALLATION MISSION PERSONNEL STRENGTH FY 1965 FY 1966 |FY 1967

NASA PERSONNEL (End of Year) 4431 4928 4866
The Manned Spacecraft Center has as its primary mission | CONTRACTOR AND OTHER PERSONNEL 3112 5078 5366
the development of spacecraft for manned space flight TOTAL ALL PERSONNEL 7543 10006 10232
programs. The Center is also responsible for manned LAND NO. ACRES
space flight operations and conduct of astronaut NASA-OWNED 1600
training. OTHER GOVERNMENT AGENCY-OWNED

NON-FEDERAL (Leases, easements)

TOTAL LAND 1600
(Including NASA-OTv?rTeﬁLLSnAdf |(I:';1|5‘;ES;)¥E1?T€5 ) $ 241,093.5

COGNIZA FY 1962 THR Fy 19 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE | | CURRENT YEAR|  (Estimatodd (Entimarod A rated)
Lunar Sample Receiving Laboratory MSF 495 9,100 9,595
Flight Crew Training Facility MSF 60 1,100 1,160
Engineering Building MSF 145 2,600 2,745
Center Support Facilities MSF 56 1,000 1,056
ALL OTHER PROJECTS 85,659
TOTALS 86,415
NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.

™ Inciudes work in process.



LOY-632L

€1 -9 -0

ST 40

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_67 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY NEAREST CITY
FOR INSTALLATION
Marshall Space
rlight Center Manned Space Flight Huntsville, Alabama Madison Huntsvilie, Alabama
INSTALLATION MISSION PERSONNEL STRENGTH FY 1%5 FY 1966 FY 1967
The mission of the Marshall Space Flight Center is to NASA PERSONNEL (End of Year) 7431 7071 6975
develop launch vehicles, engines and vehicle systems CONTRACTOR AND OTHER PERSONNEL 5588 5381 5335
for Manned Space Flight programs. The Center also TOTAL ALL PERSONNEL 13019 12452 | 12310
performs advanced studies and research in the general LAND NO. ACRES
field of astronautics. NASA-OWNED
OTHER GOVERNMENT AGENCY-OWNED 1797
NON-FEDERAL (Leases, easements) 64
TOTAL LAND 1861
TOTAL CAPITAL INVESTMENT* $319,555
(Including NASA-Owned Land) (as of June 30, 19 65 ) ’
PROJECT LINE ITEM COOG:;-'IIZCAENT gJ Rinsgr} TT;‘::JR (;::1.:1:2]) FU(T;S;LE:)RS A(',';';':T:E:&Zf
Hazardous Operations Laboratory Addition MSF 691 581 1,272

ALL OTHER PROJECTS 139,295
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967  BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY NEAREST CITY
aee 1 T A _ - 11 FOR INSTALLATION
rirciioud aAsscuuv Ly
Tard 146 Manmad Cannn TT1d L+ NMAavy Nl anea T~ NeTaama Dawdah Waery Nulaana 7
IS Lo 8 LLI—] Liciiiic UHQ\—\- IS J-J.slll- e w Vi iCauo 3 =1~ Y Vi i Qlio A Gl LOLl ANC W VL LT QLo 3 LGk o
INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 |rFy 1966 |Fy 19 67
NASA PERSONNEL (End of Year) 280 295 295
The mission of the Michoud Assembly Facility is the CONTRACTOR AND OTHER PERSONNEL 11455 11313 | 11016
manufacturing of the first stages of the Saturn TOTAL ALL PERSONNEL 11735 11608 | 11311
family of launch vehicles. CAND NO. ACRES
NASA-OWNED 905
OTHER GOVERNMENT AGENCY-OWNED 6
NON-FEDERAL (L eases, easements)
TOTAL LAND 911
TOTAL CAPITAL INVESTMENT* $ 117,617
(Including NASA-Owned Land) (as of June 30, 19 65 ) ’
COGNIZANT FY 1962 THRU Fy 19 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Eastimatod) (Estimated) A e
Modification of the Chemical Waste Disposal System MSF 32 700 732
E
ALL OTHER PROJECTS 42,852
TOTALS 42,884
7
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_67 BUDGET ESTIMATES

2 )V T T B P
{Loiiars n inousands,

NASA INSTALLATION COGNIZANT PROGRAM OFFICE
rO r LAT

Mississippi Test

NMEAREST CITY

Facility Manned Space Flight Pearl River, Miss. Hancock Bay St. Louis, Miss.
INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 [FY 1966 [Fy 1967

NASA PERSONNEL (End of Year) 43 120 120
The mission of the Mississippi Test Facility is the CONTRACTOR AND OTHER PERSONNEL 1729 3440 2513
static test firing of large vehicle stages and TOTAL ALL PERSONNEL 1772 3560 2633
propulsion systems, LAND NO. ACRES

NASA-OWNED 20,996

OTHER GOVERNMENT AGENCY-OWNED

NON-FEDERAL (Leases, easements) 117,57—4

TOTAL LAND 138,870
*
(Including NASA-O.I-snT;zLLEnA; |(:$|;l|7;EeS£,AE12‘%5 ) $ 164,854

o FY 1963 TuR Fy 19 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM COFFICE | | CURRENT YEAR|  (Esrimated (Estimated) REC eSS
Facilities to Support S~IC and S-II Test Program MSF 133,355 1,700 135,055
ALL OTHER PROJECTS 101,867
TOTALS 235,222

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.
* Includes work 1n process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 BUDGET ESTIMATES

(Doilars in thousands)

MACA INSTALLATION COGNIZANT PROGRAM OFFICE
FOR INSTALLATION

Space Science
and Applications

Operations Office

LOCATION OF INSTALLATION
Vandenberg AFB (Point
Arguello) California

Santa Barbara

A memw
NEAREST CITY

Lompoc, California

INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 |FY 1966 |FY 19 67
The mission of the Pacific Launch Operations Office NASA PERSONNEL (End of Year) 22 - -
covers two broad areas: (1) Representing NASA, in its CONTRACTOR AND OTHER PERSONNEL 106 - -
relationships with the Western Test Range, including TOTAL ALL PERSONNEL 128 - -
negotiating for and coordinating the use of range servic LAND NO. ACRES
and facilities to support requirements developed by NASA[{isa-ownED -
Centers or by local project representatives; and (2) OTHER GOVERNMENT AGENCY-OWNED _
Providing or arranging for administrative, logistic, and|(GN-FEDERAL (Leases, easements) -
technical support for NASA programs and projects at the TOTAL LAND
Western Test Range.
TOTAL CAPITAL INVESTMENT* s 1,187
(Including NASA-Owned Land) (as of June 30, 19 65 ) ?
PROJECT LINE ITEM CrFIcE | v R1R9E5N9TT$:E R (;sti::-:te%7 FU;EUShEn;S:)RS A(}T;T;Ziéizf

ALL OTHER PROJECTS

2,469.5

TOTALS

2,469.5

NASA FORM 1029 (REV. JUN 65 PREVIOUS EDITIONS ARE OBSOLETE.

* Includes work in process.
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NASA INSTALLATION

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_67 BUDGET ESTIMATES

(Doliars in thousands)

COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY NEAREST CITY
FOR INSTALLATION
Space Nuclear Advanced
ion Office (NRDS) Research & Technologyl Jackass Flats, Nevada Nye Las Vegas, Nevada
INSTALLATION MISSION . PERSONNEL STRENGTH FY 1965 |FY 1966 [FY 1967
The mission of the Nuclear Rocket Development Station NASA PERSONNEL (End of Year) 117 117 115
(NRDS) is to provide a site for ground static testing CONTRACTOR AND OTHER PERSONNEL 1495 1579 1614
of the reactors, engines, and eventually, vehicles TOTAL ALL PERSONNEL 1612 1696 1729
associated with nuclear rocket development. LAND NO. ACRES
NASA-OWNED -
OTHER GOVERNMENT AGENCY-OWNED 1/ 90,060
NON-FEDERAL (L eases, easements) -
TOTAL LAND 90,000
TOTAL CAPITAL INVESTMENT* $ 15,194
(Including NASA-Owned Land (as of June 30, 195 )
COGNIZANT Fy 1859 THRU Fy 19 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Estimated) (Estimated) AEL RS

By agreement between AEC and NASA of February 1962,

the AEC's Nevada Test Site,

the NRDS waF

established as a 90,00

0 acre site

carved out

ALL OTHER PROJECTS

15,955

TOTALS

NASA FORM 1029 (REV. JUN 65 PREVIOUS EDITIONS ARE OBSOLETE.

15,955

* Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES

FISCAL YEAR 19.67

(Dollars in thousands)

BUDGET ESTIMATES

NASA IiNSTALLATION COGNIZANT PROGRAM OFFIiCE LOCATION OF INSTALLATION COUNTY NEAREST CITY
FOR INSTALLATION
' iSpace Science and Eastern Shore
Wallops Station pplications of Virginia Accomack Salisbury, Maryland
INSTALLATION MISSION PERSONNEL STRENGTH FY 1965 FY 1966 |[FY 19 67
The basic mission of the Station is to prepare, assemble,|NASA PERSONNEL (End of Year) 555 530 530
and launch scientific experiments, achieve the desired CONTRACTOR AND OTHER PERSONNEL 254 355 430
position, and velocity in space, track and acquire and TOTAL ALL PERSONNEL 809 885 960
record the data sought. These data are processed, LAND NO. ACRES
analyzed, and reduced to meaningful form, NASA-OWNED 6,561
OTHER GOVERNMENT AGENCY-OWNED -
NON-FEDERAL (Leases, easements) 9
TOTAL LAND 6,570
TOTAL CAPITAL INVESTMENT* $ 75.323
(Including NASA-Owned Land) (aa of June 30, 1905 ) ’
COGNIZANT FY 1959 THRU Fy 18 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR (Estimated) (Estimated) % PP ioriod
Rocket Storage Magazine SsA 10 205 - 215
ALL OTHER PROJECTS 37,083
TOTALS 37,093

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.

* Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1967 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICF LOCATION OF INSTALL ATION coanNTY MEARCEST CITY

FOR INSTALLATION
Various Locations Various Not Applicable Not Applicable Not Applicable
INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 |FY 1966 |FY 19 67

NASA PERSONNEL (End of Year)

CONTRACTOR AND OTHER PERSONNEL
TOTAL ALL PERSONNEL Not Applicable

LAND NO. ACRES

NASA-OWNED

OTHER GOVERNMENT AGENCY-OWNED

NON-FEDERAL (Leases, easements) Not
TOTAL LAND Applicable
Not
TOTAL CAPITAL INVESTMENT*
(Including NASA-Owned Land) (as of June 30, 19 05 ) SApplicable
SO | e vesn| ey | nrEss | I
Facilities for S-IVB Stage Program MSF 11,496.2 1,100.0 - 12,596.2
Launch Vehicle Service Tower SSA 145.0 2,443,0 - 2,588.0
Aerobee 350 Launch Facility SSA 60.0 1,200.0 - 1,260.0
Spin Test Facility SSA 38.0 745.0 - 783.0
Water Distribution and Sewage Disposal
Systems TDA 146.0 990.0 - 1,136.0
ALL OTHER PROJECTS 608,010.5
TOTALS 619,895.7

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.
* Includes work in process.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_67 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OF FICE
FOR INSTALLATION Qffice

of Associate

LOCATION OF INSTALLATIUN

[AAE )

All Administrator ——- _—— ——
INSTALLATION MISSION PERSONNEL STRENGTH Fy 1965 [Fv 19 66 [Fy 19 67
NASA PERSONNEL (End of Year)
See justification, CONTRACTOR AND OTHER PERSONNEL
TOTAL ALL PERSONNEL Not RApplicabl
LAND NO. ACRES
NASA-OWNED
OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easementa) Not
TOTAL LAND _Applicable
TOTAL CAPITAL INVESTMENT* s ot
(Including NASA-Owned Land) (as of June 30, 19 65) Applicable
COGNIZANT FY 1962 THRU FY 19 67 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Eatimatod) (Estimated) AESTENS
Facility Planning and Design AA 46,330 7,000 Not Not
’ Applicable] Applicable

ALL OTHER PROJECTS

TOTALS

1020 rpEy M e8Y BBEVIANG ENITINNS ARF ORSOI FTF

b I

Ny
N
*In

cludes work in process.

This amount is ''mon-add' and has been distributed

into the appropriate installation summary sheets,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION BILL

ADMINISTRATIVE OPERATIONS

For necessary expenses, not otherwise provided for, of the opera-
tion of the National Acronautics and Space Administration, io-
cluding uniforms or allowaneces therefor, as authorized by the Aect
of September 1, 1954, as amended (5 U.S.C. 2131); minor construc-
tiot; supplies, materials, services, and cquipment; awards: hire,
maintenancee and operation of administrative airceraft; purchase
and hire of motor vehicles (ineluding purchase of not to exceed
L[thirty] thirty-one passenger motor vehicles, of which [twenty-
four] sixteen shall be for replacement only): and maintenanee,
repair, and alteration of real and personal property; [$384,000,0007
£66.3,900,000: Provided, That contracts may be entered into under
this appropriation for maintenance and operation of facilities, and
for other services, to be provided during the next fiseal yvear. (43
[7.8.C. 2451, el seq., 50 U.8.C. 151160, 511-515; Independent
Offices Appropriation Act, 1966; additional authorizing legislation
{o be proposed.)

A0 1
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NATIONAL, AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

ADMINISTRATIVE OPERATIONS

Program and Financing (in thousands of doiliars)
Budget Plan Costs to this appropriation
1965 1966 1967 1965 1966 1967
Program by activities:
Direct program:

1, Manned space flight........ 303,582 293,011 310,290 301,767 292,044 309,683
2, Scientific investigations

In space.cccesccenssncone 71,650 67,806 69,258 71,220 67,580 69,119
3, Space applicationS....o.... 12,720 11,377 12,543 12,643 11,341 12,514
4, Space technology.....ecees. 177,953 169,498 191,667 176,893 168,939 191,296
5. Aircraft technology........ 43,194 44,838 49,677 42,794 44,690 49,581
6, Supporting activitieS.,c... 25,438 25,290 30,465 25,429 25,206 30,407

Total direct program

costs, funded.......... | 634,537 611,820 663,900 630,746 609,800 662,600
Reimbursable program:

1. Manned Space fli—ght'....... 61 e 8 0" o0 0 - 0 0 00 00 55 6 >0 00000
3, Space applicationsS....ce.c. 974 2,010 1,674 979 2,011 1,674
4, Space technology....eeeesss 5 81 81 5 81 81
5, Aircraft technology........ 2 2 2 2 2 2
6, Supporting activities...... 1,312 2,307 2,043 1,333 2,300 2,043

Total reimbursable ‘

program costs,..... sese 2,354 4.400 3,800 2.374 4 400 3.800




€ OV

ADMINISTRATIVE OPERATIONS

Program and Financing (in thousands of dollars)

Continued

Budget Plan

Costs to this appropriation

1965 1966 1967 1065 1966 1967
Total program costs,
funded.,...vesessccsees 636,891 616,220 667,700 633,120 614,200 666,400
Change in selected resourcesl, seveess cocvoca ssesave 3,771 2,020 1,300
10 Total, . eueeeneeasoanncons 636,891 616,220 667,700 636,891 616,220 667,700
Financing:
Receipts and reimbursements
from:
11 Administrative budget accounts ceeseen cecacss ceeseae -2,179 4,032 ~3,411
14 Non-Federal SOUTCeS T ,ceenocesce ses s s teoosos secceon -175 -368 -389
16 Comparative transfers from other
accounts.'.....0.....‘........ * 9 o0 000 LN BN BN B BN AN ] e o0 @0 0 -14’573 L ] LI N ] e e 00 8 09
25 Unobligated balance lapsing..... cencona ceasces ceacena 3,289 cesene erseeen
New obligational authority,. cevesen sesvenn cesenes 623,253 611,820 663,900
New obligational authority:
40 Appropriation........... cenees Cssossecscscncsesssoteseasesoraranens 623,526 584,000 663,900
41 Transferred to 'Operating expenses, Public Buildings Service,"
General Services Administration (78 Stat, 655 and 79 Stat, 531).. -273 -76 emsoas
42 Transferred from '"Research and development" (79 Stat., 534)..eevccee | coeeess 27,896 cesnnes
43 Appropriation (adjusted).........cciivenieiiennnancancnan ceeene 623,253 611,820 663,900
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ADMINISTRATIVE OPERATIONS

Program and Financing (in thousands of dollars) - Continued

Budget Plan Costs to this appropriation
1965 1966 1967 1965 1966 1967
Relation of obligations to expenditures:
10 TOtal Obligations.ﬂﬂ.‘.'....l'.............I.‘.........'...'.....I. 636’891 616,220 667’700
70 Receipts and other offsets (items 1ll=17)....0ucveveecessccoesconnea -16,927 -4,400 -3,800
71 Obligations affecting expenditures, .....csseevesscscsacssonsess 619,964 611,820 663,900
72 Obligated balance, start Of Yyear...cesoeessesscecsocssosscnscocsons 77,262 117,220 144,040
74 Obligated balance, end Of Year....eecesseocvccososcsoroscsvoscccnse -117,220 -144 ,040 -147,940
77 Adjustments in expired acCOUNtS. .. .eeuieeeeosssastsasanreascacocsans -2,459 cereans sreecss
90 Expendituresﬂ.'.."‘."Il....l..l..‘.O.ﬁ..‘ll..‘.ll‘...'."“" 577,546 585,000 660’000
1964 1965 1966 1967
lgelected resources as of June 30 are as follows:
Unpaid undelivered orders....cceeeseeccces 47,531 51,349 53,369 54,669
Advances.........O.l....'..‘...Ol.“.l.'.‘ 763 716 716 -—__.—_716
Total selected resourcesS.......c.ceoss 48,294 52,065 54,085 55,385

2Reimbursements from non-Federal sources are receipts for services performed on Communications
Satellite Corporation projects (42 U,S,C, 2473) and for personal property sold for replacement

purposes (40 U,S.C, 481),



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES
0 T10
0 A S

(Thousands of dollars)

Fiscal Year Fiscal Year Fiscal Year

1965 1966 1967
MANNED SPACE ELIGHT
John F. Kennedy Space Center,

NASA. .t ie it nrtniinienersas $52,416 $79,723 $498,108
Manned Spacecraft Center...... 91,036 87,550 98,212
Marshall Space Flight Center.. 137,787 128,260 131,934

SPACE SCIENCE AND ARPLICATIONS
Goddard Space Flight Center... 92,570 64,040 1,687
Pacific Launch Operations
Office....oovieeiieinnnnnnn. 844 - ===
Wallops Station............... 10,931 9,446 1.0,166
ADVANCED RESEARCH AND TECHNOLOGY
Ames Research Center........ .. 31,307 32,923 33,475
Electronics Research Center... 3,201 6,233 15,143
Flight Research Center........ 10,523 9,335 9,641
Langley Research Center....... 58,998 63,006 62,587
Lewis Research Center....... . 68,546 67,207 66,284
Space Nuclear Propulsion
Office... ... viviiiiirvennens 1,669 1,824 1,847
SUPPORTING AGILIVITIES
NASA Headquarters........ .. 51,516 56,286 58,667
Western Operations Office..... 22,693 5,987 6,149
TOTAL. ... vvvvnnnaineneeannns $634,537 611,820 $6€3,900

AO 5



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

ADMINISTRATIVE OPERATIONS

NUMBER OF POSITIONS BY INSTALLATION

MANNED SPACE FLIGHT

John F, Kennedy Space Center,
NASA, . vieeteeesncscvoscsacnsa

Manned Spacecraft Center.....se«.

Marshall Space Flight Center,...

SPACE SCIENCE AND APPLICATIONS

Goddard Space Flight Center,....
Pacific Launch Operations Office
wallops St'ation..'.l-l.O........

ADVANCED RESEARCH AND TECHNOLOGY

Ames Research Center......oeve.4
Electronics Research Center,..,.
Flight Research Center......se0.
Langley Research Center,.,,.....
Lewis Research Center...,.ceeee.
Space Nuclear Propulsion Office,

SUPPORTING OPERATIONS

NASA HeadquarterS.,..eeeesesssoces
Western Operations Office.......

TOTALOQ.v..cooo..toct-.oooooo.

Fiscal Year

Fiscal Year

Fiscal Year

1965 1966 1967
2,491 2,666 2,796
4,431 4,928 4,866
7,754 7,486 7,390
3,782 3,625 3,807

22 --- --
555 530 530
2,270 2,240 2,211
250 550 1,000
669 618 610
4,374 4,304 4,249
4,917 4,842 4,779
117 117 115
2,263 2,227 2,700
405 391 186
24,300 34,024 4,039

AOD 6



ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

JOHN F., KENNEDY SPACE CENTER, NASA

SUMMARY

MISSION:

The John F. Kennedy Space Center is responsible for the over=-all planning
and supervision of the launch preparation and launch of NASA space vehicle
systems at the Kennedy Space Center and the National Eastern and Western Test
Ranges, and for providing administrative and technical support to all NASA
elements at these locations. The Center has developed unique capabilities
beginning with the Redstone program in 1952, under the Department of the Army.
These capabilities include design of launch and related facilities and design
of ground support equipment,

In FY 1965, the Center was assigned responsibility for manned spacecraft
preparation and checkout in addition to launch responsibility. In FY 1966,
launch responsibility for unmanned missions at Kennedy Space Cenfer and the
National Eastern and Western Test Ranges was also assigned to the
Installation,

Launch activities have increased steadily over the past years. Ap>llo
Saturn I launches are complete., The Kennedy Space Center will now begzin
Apollo Saturn IB launches; and activation and checkout of facilit:ies for the
Apollo Saturn V program and for ummanned missions including: 1lunar aad
planetary, scientific, meteorological and communications satellites. Facili-
ties at the Kennedy Space Center have been under construction for appcoximately
four years.

DESCRIPTION:

The Kennedy Space Center is adjacent to the National Eastern Test Range
launch area. It is situated approximately 50 miles east of Orlando, *lorida,
in northeast Brevard County.

The total launch area occupied by the Center is 87,777 acres, of which
84,305 acres have been acquired by purchase and designated the John F.
Kennedy Space Center, NASA. An additional 12 leased acres provide fo: radar
tracking sites., The balance of the land is made up of 121 acres of public
domain land and 3,339 acres under easement. In addition to the opera:ion and
maintenance of all facilities at the Center, the Center is responsible for
certain facilities within both the Eastern and Western Test Range launch areas.
The capital investment as of June 30, 1965, was $561,762,000.

A0 7



SUMMARY OF RESOURCES REQUIREMENTS:

Authorized Positions, end of year .....

Average Number of All Employees .....

Administrative Operations

(Dollars in Thousands)

1965 1966 1967
s 2,491 2,666 2,796
e 1,935 2,531 2,653

... $52,416  $79,723 $98,108

A0 8



ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1967 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 engaged in two majo:
space research and development efforts:

l. 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.
In the Gemini program, the United States is developing and demonstrat-
ing the capability for long duration flights of at least 14 days,
rendezvous and docking, post-docking maneuvers, extra-vehicular
activity, and controlled re-entry.

2. Apollo Spacecraft. The Apollo spacecraft activity relates
to the design, development, fabrication and test of the man-rated
Apollo spacecraft. The spacecraft is comprised of three modules:
Command Module, Service Module, and the Lunar Excursion Module.
The three module spacecraft is designed to transport three men
into lunar orbit, land two men on the lunar surface, and return
‘the flight crew to earth. '

The objective of the Apollo activity is the development of a space
vehicle system and an operational capability that will result in a broad
program of space exploration, including landing a flight crew on the mcon
and returning them to earth.

DESCRIPTION:

The Manned Spacecraft Center is located two miles east of Webster, Texas.
The site, bordering Clear Lake, is approximately 20 miles southeast of down-
town Houston, and 25 miles northwest of Galveston. Total NASA-owned l&nd
consists of 1,600 acres. The capital investment of the Manned Spacecreaft
Center at the Clear Lake site as of June 30, 1965 was $241,093,481. The
Center holds an additional 55,952 acres under use agreement from the Army at
the White Sands Test Facility, with a capital investment of $14,536,80C.
Combined capital investment of the Manned Spacecraft Center as of June 30,
1965 was $255,630,281.

A0 19

799-467 O - 66 - 15



SUMMARY OF RESQURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year..... 4,431 4,928 4,866
Average Number of All Employees....... 4,344 4,411 4,798

Administrative OperationsS.....c.eeeees $91,036 $87,550 598,212

A0 10



ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES
S 3 T T

SUMMARY.

MISSION:

The Marshall Space Flight Center develops launch vehicles and space trans-
portation systems necessary to meet national space program requirements, This
includes the management of major vehicle and engine programs and related
supporting research and technology programs. To accomplish this mission,
Marshall possesses the necessary resources in terms of highly skilled govern-
ment scientific and engineering personnel, unique laboratory facilities, and
industrial contractor capability.

The Center is assigned program management responsibility for the Saturn IB
and Saturn V launch vehicles, the H=l1, RL-10A, J-2, and F-1 engines, and a
large variety of supporting research projects. The Center also performs
advanced studies and research on launch vehicles and space systems, and in
the general field of astronautics, including advanced space navigation tech-
niques., Marshall also exercises management responsibility for the Michoud
Assembly Facility, the Mississippi Test Facility, and the Slidell Central
Computer Facility,

RDESCRIPTION:

The Marshall Space Flight Center at Huntsville, Alabama, occupies 1,797
acres acquirec on a nonrevocable use permit from the Department of the Army
and 64 leased acres., The capital investment at Huntsville, Alabama, as of
June 30, 1965, was $319,555,000. The Michoud Assembly Facility, New
Orleans, Louisiana, including the computer facility at Slidell, Louisiana,
has a combined capital investment of $117,617,000 on 911 acres; and the
Mississippi Test Facility, Pearl River, Mississippi, has a capital investment
of $164,854,000 on 138,870 acres, of which 13,428 acres will make up the
actual test area.

SUMMARY OF RESOURCES REQUIREMENTS :

(Dollars in Thousands)

~1965 =~ _1966 = _ 1967

Authorized Positions, end of year....... 7,754 7,486 7,390
Average Number of All Employees......... 7,623 7,469 7,278
Administrative Operations............... $137,787 $128,260 $131,934

AC 11



ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1967 ESTIMATES
GODDARD SPACE FLIGHI CENTER
SUMMARY.

MISSION:

The Goddarc Space Flight Center is responsible for the management of
applications satellite projects; unmanned scientific satellite projects; the
Satellite Tracking and Data Acquisition Network (STADAN); NASA operational
commnications systems; pre-flight testing and evaluation of spacecraft under
simulated flight conditions; design, development and management of scientific
payloads for unmanned and manned space flights; and spacecraft design and
construction. The Center's effort covers scientific satellites and applica-
tions satellites orbiting in cislunar space, the region between the earth
and the moon., '

In addition, the Center manages NASA's Delta rocket program and two world-
wide Tracking, Data Acquisition and Data Reduction Networks, the Satellite
Tracking and Data Acquisition Network and the Manned Space Flight Network.
One of Goddard's major missions is the global tracking support of the United
States manned space flight program.

By virtue of the extremely wide variety of projects and responsibilities,
Goddard is one of the few installations in the world capable of conducting a
full-range space science experimentation program==from theory through
experiment, design and construction, satellite fabrication and testing,
rocket launch and tracking, and data acquisition and data reduction. Center
scientists, comprising one of the largest groups of free world space scien-
tists are primarily concerned with cislunar measurements in magnetic field,
high and low energy particles, ionospheres, aeronomy, meteorology, micro-
meteorites, solar physics and astronomy.

DESCRIPTION:

The Goddard Space Flight Center, located 15 miles northeast of Washington,
D. C. near Greenbelt, Maryland, is situated on a 554 acre main site. Three
additional areas, totaling 650 acres, are located within two miles of the
Center. The total capital investment as of June 30, 1965 was $197,236,000.

SUMMARY OF RESOURCES REQUIREMENTS :
(Dollars in Thousards)
1965  _ 1966 = __1967
Authorized Positions, end of year.......... 3,782 3,625 3,807
Average Numbe1r of All Employees............ 3,595 3,526 3,704
Administrative Operations.................. $92,570 $64,040 $71,687
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

PACIFIC LAUNCH OPERATIONS OFFICE
SUMMARY,

MISSION:

The Pacific Launch Operations Office was consolidated under .the John F.
Kennedy Space Center effective October 1, 1965. The FY 1966 and FY 1957
requirements of this office are included with the estimates for the Johmn F.
Kennedy Space Center. The total capital investment as of June 30, 1965,
amounted to $1,187,000. '

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year .... 22 .- -
Average Number of All Employees....... 22 -— -
Administrative OperationS,scccececaces $844 ——- -

AQ 13



ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1967 ESTIMATES

WALLOPS STATION

SUMMARY

MISSION:

Wallops Station was established as a launch site of the National Advisory
Committee for Aeronautics (NACA) in 1945 and was transferred to the National
Aeronautics and Space Administration upon its establishment in 1958,

The basic nission of Wallops is to plan and conduct the integration, test,
checkout and launch of space probes and to track, acquire, record, reduce and
analyze the data sought. The Station is also responsible for conducting
recovery operations for sub-orbital launches, assisting in tracking and
acquiring data on spacecraft launched from other facilities, providing project
management for University Explorers and administrative and management support
of approved programs.

DESCRIPTION:

Wallops Station consists of three separate areds on Virginia's eastern
shore: the main base, the Wallops Island Launching Site and the Wallops
mainland, The main base (formerly Chincoteague Naval Air Station), about
seven miles inland from Wallops Island, is the site of most administrative
and support facilities. Wallops Island, which is five miles long and a half
mile wide, is connected to the mainland by a causeway and bridge. Located on
the Island are rocket storage buildings, blockhouses, assembly shops and the
launch sites. The Wallops mainland is a one~half mile strip west of the
Island and houses the radar and optical tracking sites, Wallops Station,
totaling 6,561 acres, consists of 2,313 acres on the main base, 108 acres on
the mainland area, 3,000 acres on the Island, and 1,140 acres of unusable
marsh land. This land is government owned and the total capital invest-
ment as of June 30, 1965 was $75,323,000. i

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year ..... 555 530 53)
Average Number of All Employees ....... 530 523 523
Administrative OperationS.....eeieecsas $10,931 $9,446 $10,165
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES
AMES RESEARCH CENTER

SUMMARY

MISSION:

The primary mission of the Ames Research Center is to conduct supporting
research and technology in the physical sciences, the space sciences, and the
life sciences, The Center is also assigned project management 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 Center.
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 physiological and behavior
sciences concerned with the effects of space travel., The Pioneer and the
Biosatellite projects are examples of this endeavor.

Other work includes the stability and control performance of a wida2 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 aircraft are being emphasized, Research in the area of
space sciences includes studies of solar physics, planetary environments,
and geophysics,

DESCRIPTION:

The Ames Research Center is situated on 226 acres contiguous to the Naval
Air Station at Moffett Field, California, all of which is owned by the NASA,
The Center is located approximately 35 miles southeast of San Francisco and
15 miles northwest of San Jose, California. The total capital investment as
of June 30, 1965 was $175,016,000.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands).

1965 1966 1967
Authorized Positions, end of year.... 2,270 2,240 2,211
Average Number of All EmployeeS...... 2,224 2,244 2,222

Administrative OperationS..eeeececeee $31,807 $32,923 $33,475
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

ELECTRONICS RESEARCH CENTER

SUMMARY
MISSION:

The primary mission of the Electronics Research Center is to increase
the agency's capability in space by providing the knowledge and advanced
technology needed to improve performance and reliability of space and
aeronautical electronic systems and components. The electronics research
being managed by the Center is largely contracted with industry and
universities and focused on space electronics and components, guidance and
navigation of spacecraft and space vehicles, optical communications, space
and ground based computers, and microwave technology. An in-house research
effort is being conducted by the Center on those tasks offering great
promise in speace electronics technology for future development out-of-house
and on those prcblems requiring first-hand experience of the Center staff
in order to better manage contract related research with industry and
universities.

DESCRIPTION:

The Electronics Research Center is provisionally located in leased quarters
in Cambridge, Massachusetts. The proposed permanent site is a tract in the
Kendall Square area of Cambridge, The tract is one and a half miles west of
the center of Boston, and is immediately north of the Massachusetts Institute
of Technology and one and a half miles from Harvard University. It ccnsists
of about 29 acres to be conveyed by the city of Cambridge to NASA and is
bounded on the north by Binney Street, on the south by Broadway, on the east
by Third Street, and on the west by the New York Central Railroad. An
auxiliary urban site will be required in addition to the permanent urban site
as noted in the January 1, 1964 report to Congress on NASA, Electronics
Research Center,

SUMMARY OF RESOURCES REQUIREMENTS :

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year..ceess 250 550 1,000
Average Number of All EmployeeSiceecssss 134 330 842
Administrative Operations..ccecesscecesss $3,201 $6,233 $15,143

ACO 16



ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

FLIGHT RESEARCH CENTER

SUMMARY

MISSION:

The primary mission of the Flight Research Center is to conduct flight re-
search in and evaluate the problems of manned flight both within and outside
the atmosphere. Research includes supporting research and technology effort
on take-off and landing, low-speed flight, supersonic and hypersonic flight,
and re-entry to verify predicted characteristics and to identify unexpected
problems in actual flight.

Physical facilities consist of research and fighter aircraft, special pur-
pose vehicles such as lifting bodies, lunar landing research vehicles, air-
borne simulators, and specialized ground support equipment. Other facilities
include an office-laboratory building, flight maintenance hangar, a calibra-
tion hangar, and a high temperature loads calibration facility. The techni-
cal staff includes leading experts in the fields of flight research, aero-
dynamics, loads and structures, thermodynamics, biotechnology, aad electronics.

A substantial part of the total Flight Research Center's staff is involved
in direct support of the Agency's aeronautical program including the X-15 air-
craft program and related projects. Support of the manned space flight pro-
gram is provided to the Apollo program through efforts on lunar landing re-
search. Other effort is directed in support of space vehicle systems, elec-
tronics, and the man-machine integration problems associated with the operation
of manned vehicles.

DESCRIPTION:

The Flight Fesearch Center is situated on 218 acres of land under
permit from the Air Force Flight Test Center, Edwards, California. The Center
is located near Lancaster, California, approximately 65 air miles north of
Los Angeles, California. The total capital investment as of Junz 30, 1965,
was $31,398,000.

SUMMARY OF RESCURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Pcsitions, end of year. 669 618 610
Average Number of All Employees... 617 617 610
Administrative Operations......... $10,523 $9,335 $9,641
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

LANGLEY RESEARCH CENTER

SUMMARY

MISSION:

The mission of the Langley Reésearch Center is the identification o:
technological opportunities for important progress in aeronautical and
space flight; the exposure and mastery of critical problems that will
confront the realization of such potentials; the provision of sound
design, construction, and operations knowledge on which advanced flight
activities can be based; and the management and support of major national
flight projects. 1In this effort, the staff has demonstrated preeminence
in aerodynamics, fluid physics, environmental factors, structures and
materials, emergy conversion, navigation and control, information sys:ems,
crew performance, life support, systems integration, and flight cpera:ions.
The effective attack on crucial problems involves the development and use
of advanced wind tunnel and jet facilities, flight environment and piloting
simulators, flight hardware evaluation laboratories, experimental aircraft,
free flight models, rocket propelled flight systems, and space vehicles.
The aeronautical research programs cover the breadth of fundamental
technologies, but are strongly focused on provision of an effective basis
for development of advanced aircraft with extended hypersonic, supersonic,
high subsonic speed, and V/STOL flight capabilities. In the space field,
Langley manages and supports a large number of current earth orbital,
lunar, and planetary flight projects; and conducts a penetrating proglam
of advanced research to provide a rational foundation for future space-
science, manned space flight, and space application projects.

DESCRIPTION:

The Langley Research Center, Hampton, Virginia, is located approximately
100 air miles south of Washington, D. C. The Center is divided into two
separate areas adjacent to the runway facilities of the Langley Air Force
Base, and occupies 772 acres of Government owned land. The West Area
consists of 750 acres of which 320 acres are occupied under permit from
the Air Force. The East Area consists of 22 acres under permit from ihe
Air Force, Runways, some utilities, and certain other facilities are used
jointly by NASA and the Air Force. In addition, there are 110 acres of
NASA owned land located in the city of Newport News, Virginia, 3,277 acres
under permit from other Government agencies, and 17 acres under lease.

The total acresage owned, under permit, or leased, is 4,176. The tota.
capital investment as of June 30, 1965, was $276,178,000.
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SUMMARY OF RESOURCES REQUIREMENTS :

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year....... 4,374 4,304 4,249
Average Number of All EmployeeS...eseese 4,316 4,335 4,227

Administrative OperationS..cecsescscsses $58,998 $63,006 $62,587
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1967 ESTIMATES

LEWIS RESEARCH CENTER

SUMMARY

MISSION:

The primary mission of the Lewis Research Center is in the areas oif ad-
vanced propulsion and space power generation systems. Supporting rescarch is
conducted on materials, heat transfer processes, rocket fuels and engine
components, system control dynamics, plasmas and magnetohydrodynamics and
zero gravity effects, ’

Major facilities simulate various flight conditions and range from
atmospheric wind tunnels to large space environment facilities. Othe:
specialized experimental facilities include vacuum electron beam furnades for
refinement of tungsten, liquid metal power loops for component evaluai:ions,
zero gravity drop towers, chemical rocket static thrust stands, full scale
non-nuclear NERVA stand for the study of engine control dynamics, and various
cryogenic component rigs.

The majority of the staff conducts in-house research, the results of which
advance the frontiers of knowledge in the areas of the Center's responsibilities.
The professional personnel also provide technical assistance to the related
development efforts for which Lewis has managerial responsibility. The Lewis
Research Center maintains technical management of NASA contracts on el.ectric
propulsion, nuclear and solar turbo-electric space power systems, and liquid
hydrogen rocket technology. In addition, Lewis has the responsibility for
the Atlas-Centaur and the Atlas-Agena launch vehicles,

DESCRIPTION:

The Lewis Research Center occupies two sites. The older one is on the
_southwest edge of Cleveland, Ohio, and occupies 364 acres of which about 15
acres are leased from Cleveland. The Plum Brook Station, near Sandusky,
Ohio, occupies 6,031 acres. The total capital investment, including the
Plum Brook Station, as of June 30, 1965, was $265,754,000.

SUMMARY OF RESOURCES REQUIREMENTS :

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year.... 4,917 4,842 4,779
Average Number of All EmployeeS...ees 4,861 4,748 4,64L2
Administrative Operations.ecessececcss $68,5§6 $67,207 $66,284
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1967 ESTIMATES

SPACE_NUCLEAR PROPULSION OFFICE

S RY

MISSION:

The Space Nuclear Propulsion Office (SNPO) is a joint office of the
National Aeronautics and Space Administration and the Atomic Energy Commission.
Its mission is to provide the necessary research, design and engineer:ng data,
test hardware, and general technology required to develop nuclear roclet
systems with power levels, operating times, restart conditions, and specific
impulse values suitable for advanced space exploration missions,

DESCRIPTION: -

The SNPO Hzadquarters is located in Germantown, Maryland. It has three
extension offices located in Ohio, Nevada, and New Mexico., Its Nuclear
Rocket Development Station located in Nevada consists of 90,000 acres equipped
with test stands and cells, and assembly and maintenance facilities for the
ground testing of reactors and engines. The total capital investment as of
June 30, 1965, of SNPO facilities amounted to $15,194,052.

SUMMARY_OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year..... 117 117 115
Average Number of All Employees....... 102 111 112
Administrative Operations, , . ........ $1,669 $1,824 $1,847
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

NASA HEADQUARTERS

SUMMARY

MISSION:

The NASA Headquarters is responsible for the planning, coordination, and
executive direction of programs established to implement the national objec-
tives stated in the National Aeronautics and Space Act of 1958, 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 a sup-
port function for Tracking and Data Acquisition. 1In addition to the :respon-
sibility for program direction, the program offices are responsible for
management of the field installations which carry 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 John F. Kennedy
Space Center; the Office of Space Science and Applications for the Goddard
Space Flight Center and Wallops Station, and for the administration o: the
contract for the operation of 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, Lew:s
Research Center, and the Space Nuclear Propulsion Office.

DESCRIPTION:

The NASA Headquarters is located at 400 Maryland Avenue, S, W.,
Washington, D. C., and also occupies other buildings in the District of
Columbia and 1earby Virginia. Except for space leased in the Reporters
Building and a storage area in Virginia, personnel occupy government-owned
buildings.

SUMMARY OF RESQURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year.... 2,263 2,227 2,200
Average Number of All Employees...... 1,989 2,063 2,043
Administrative Operations..... Ceeee $51,516 $56,286 $58,6¢€¢7
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1967 ESTIMATES

WESTERN OPERATIONS OFFICE

SUMMARY

MISSION:

The primary mission of the Western Operations Office is to provide tech-
nical, contractual, and administrative support to NASA installations for pro-
grams and prcojects located in Southern California and other areas west of
Denver, Colorado. The Western Operations Office functions as a field service
in procuremerit, technical and contract administration, legal and patent re-
views, administrative support, and financial management activities.

The mission of the Western Operations Office also includes administrative
support and services for the NASA Residence Office at the Jet Propulsion
Laboratory. The Resident Office, physically located at the Jet Propulsion
Laboratory in Pasadena, California, has principal contract administration
responsibilities for the NASA contract with the California Institute of
Technology which operates the Jet Propulsion Laboratory.

DESCRIPTION:
The Western Operations Office is located at 150 Pico Boulevard, Santa
Monica, California. The Office occupies a group of leased buildings and

there is no government investment in buildings or land at this location.

SUMMARY OF RESCOURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year.... 405 391 386
Average Number of All Employees...... 377 382 378
Administrative Operations............ $22,693 $5,987 $6,149
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FISCAL YEAR 1967 ESTIMATES

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF APPROPRIATION BUDGET PLANS BY INSTALLATION

(In millions of dollars)

Regearch and Development Construction of Facilities Administrative Operations Total
1965 1966 1967 1965 1966 1967 1965 1966 1967 1965 1966 1967
58,8 124.7 168.8 88,6 7.8 37,9 52,4 79.7 98.1 199.8 212.2 304,8
1422,8 1495,9  1382,0 23,9 4,2 13.8 91,0 87.6 98.2 1537.7 1587.7 1494,0
1468,4 1604,0 1485.8 12,5 2,3 .6 137.8 128,3 131.9 1618.7 1734,6 1618,3
- - - 6.4 .3 .7 - - - 6,4 .3 .7
- - - 58.9 1.9 1.7 - - - 58.9 1.9 1,7
375.0 361.5 399.0 2.3 2,4 .7 92.6 64,0 71.7 469,9 427,9 471,4
.1 - - - - - .9 - - 1.0 - -
6.3 8.7 10.0 1.7 1. .2 10.9 9.5 10,2 18.9 19,2 20,4
206,3 234,1 218,1 3.6 - .3 17,7 .7 .8 227.6 234.8 219,2
54,1 56,9 53,2 5.7 2,7 - 31.8 32,9 33,5 91.6 92.5 86,7
2,6 7.2 13.1 10.0 5.0 10.0 3,2 6,2 15.1 15.8 18.4 38,2
9.5 16.8 10.0 - - - 10,5 9.3 9.6 20,0 26.1 19.6
106,9 111,7 79,2 3.6 8,3 6.1 59.0 63.0 62,6 169.5 183.0 147.9
322,3 249,3 209,0 .8 .9 16.0 68,5 67.2 66.3 391.6 317.4 291.3
45,8 50,2 48.5 - - - 1.7 1.8 1.8 47,5 52.0 50,3
184,0 184,7 167.1 - - - 515 56,3 58.7 235.5 241.0 225.8
7.8 5.9 2,8 - - - 5.0 5.3 5.4 12,8 11.2 8.2
- - - 33.1 20,2 6.5 - - - 33.1 20.2 6.5
- - - 10,0 2.6 7.0 - - - 10,0 2,6 7.0
4270,7 4511.6  4246.6 261.1 59.6  101.5 634.5  611.8  663.9 5166 3 5183 0 5017 0




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

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

(In thousands of dollars)

J, F. KeEnNEDY MANNED MARSHALL GODDARD FACIFIC LAUNCH AMES fLECTRONICS FLiGHT LANGLEY LEWIS §PacE NUCLEAR WESTERN
PROGRAM OFFICE TovaL SPACE CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGHT OPERATIONS WALLOPS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH PROPULS I DN HEADQUARTERS OPERAT {DNS
NASA Centen CENTER CENTER OFFICE STATION CENTER CENTER CENTER CENTER CENTER OFF1CE OFFiCE
Office of Manned Space Flight
1965.iceeccecscccccccnns 2,949,019 56,110 1,418,648 1,435,989 389 - - 39 - - 2,400 1,160 - 33,367 917
1966..ccescsccessocassnns 3,203,996 121,109 1,479,182 1,574,635 425 - - 230 -~ - 700 - - 25,215 2,500
1967 eceecscceccenasnnne 3,022,800 164,505 1,363,400 1,466,295 500 - - 250 - - - - - 25,350 2,500
Office of Space Science and
Applications
1965 00seesccccen cesssee 732,362 2,674 2,608 1,462 186,868 99 1,150 34,683 275 10 67,388 199,083 - 107,230 128,832
1966cecceccsncsssasssons 783,237 3,327 14,400 10,607 195,404 - 2,830 37,548 650 5 68,217 179,843 - 106,597 163,409
1967 ceevcccscsascnnccsss 661,400 4,019 15,200 495 189,193 - 3,640 31,463 750 15 35,960 147,371 - 93,146 140,148
Office of Advanced Research and
Technology
1965, eesascscsenssssens 331,328 - 1,512 28,911 8,517 - - 19,391 2,333 7,638 34,953 122,084 45,760 31,648 28,581
19664 ceeccescsssenccnsse 288,596 250 2,355 17,264 9,678 - - 18,775 6,554 14,919 40,749 69,431 50,218 37,765 20,638
1967 ceeeconncscoccassone 278,300 250 3,370 17,496 9,701 - - 21,455 12,460 7,925 41,127 61,603 48,500 31,833 22,640
Office of Tracking and Data -
Acquisition
1965 ciccosasrscacennons 253,236 - - 2,000 179,252 - 5,100 - - 1,900 2,200 - - 7,015 55,769
196601 esececcraacnasanss 231,065 - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 cceocsscescessassnss 279,300 - - 1,500 199, 600 - 6,400 - - 2,100 2,100 - - 12,000 55,600
Office of Technology Utilization
and Policy Planning
1965.0ccecncecccscannecs 4,750 - - - - - - - - - - - 4,750 -
19664 0nesesencaansoscess 4,750 - - - - - - - - - - - - 4,750 -
19674 cserncansancennans 4,800 - - - - - - - - - - - - 4,800 -
Total Budget Plan
1965.ceuvecrsoosansances 4,270,695 58,784 1,422,768 1,468,362 375,026 99 6,250 54,113 2,608 9,548 106,941 322,327 45,760 184,010 214,099
1966cccovesassosssovasns 4,511,644 124,686 1,495,937 1,604,006 361,457 - 8,665 56,953 7,204 16,804 111,666 249,274 50,218 184,727 240,047
190 T e eonaneasosansansone 4, 2he e00 1AR T74 1.381.970 1.485,786 398,994 - 10,040 53,168 13,150 10,040 79,187 208,974 48,500 167,129 220,888




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1967 ESTIMATES

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

(In thousands of dollars)

J, T. KewneDy MannED MARSHALL G O00ARD FaciFic LauncH AMES ELECTRONICS FLIGHT L ANGLEY LEWIS Srace NUCLEAR WESTERN
PROGRAM TataL SPACE CENTER, SFACECRAFT SPACE FLIGHT SPacE FLIGHT OPERATIONS WALLOFS RESEARCH " RESEARCH RESEARCH RESFARCH RESEARCH PRGPULS§ON HEADQUARTERS GPERATIONS
NASA Center CENTER CENTER OFFIcE STATION " CENTER CENTER ‘CENTER "CENTFR CenveER Crriec amca"
OFFICE OF MANNEDL SPACE FT.IGHT,
TOTAL 1965 2,949,019 56,110 1,418,648 1,435,989 3ga - - 39 - - 2,400 1,160 - 33,367 917
1966 3,203,996 121,109 1,479,182 1,574,635 425 - - 230 - - 700 - - 25,215 2,500
1967 3,022,800 164,505 1,363,400 1,466,295 500 - - 250 - - - - - 25,350 2,500
Gemini 1965 308,400 - 308,050 - - - - - - - - - - 350 -
1966 226,611 - 226,211 - - - - - - - - - - 400 -
1967 40,600 - 40,300 - - - - - - - - - - 300 -
Apollo 1965 2,614,619 55,610 1,100,973 1,430,516 389 - - 39 - - 1,200 1,160 - 24,087 645
1966 2,967,385 120,509 1,249,371 1,569,135 425 - - 230 - - 700 - - 24,515 2,500
1967 2,974,200 163,905 1,320,500 1,461,795 500 - - 250 - - - - - 24,750 2,500
Advanced mission studies 1965 26,000 500 9,625 5,473 - - - - - - 1,200 - - 8,930 272
1966 10,000 600 3,600 5,500 - - - - - - - - - 300 -
1967 8,000 600 2,600 4,500 - - - - - - - - - 300 -
OFFICE OF SPACE SCIENCE
AND APPLICATIONS,
TOTAL 1965 732,362 2,674 2,608 1,462 186,868 99 1,150 34,683 275 10 67,388 199,083 - 107,230 128,832
1966 783,237 3,327 14,400 10,607 195,404 - 2,830 37,948 650 5 68,217 179,843 - 106,597 163,409
1967 661,400 4,019 15,200 495 189,193 - 3,640 31,463 750 15 35,960 147,371 - 93,146 140,148
Physics and astronomy 1965 139,082 - - 755 110,244 - 1,090 1,557 - 10 2,226 - - 22,866 334
1966 143,500 - - 62 108,498 - 2,550 2,586 - 5 2,272 - - 27,075 452
1967 131,400 - - 25 100,961 - 3,400 2,563 - 15 1,100 - - 22,836 500
Lunar and planetary
exploration 1965 206,027 - 2,608 435 1,267 - - 15,734 - - 50,050 97 - 9,256 126,580
1966 251,337 - 14,400 375 1,164 - - 12,763 - - 53,115 - - 12,913 156,607
1967 197,900 - 15,200 300 1,200 - - 7,000 - - 23,200 - - 14,300 136,700
Sustaining university
program 1965 46,000 - - - - - - - - - - 11 - 45,986
1966 46,000 - - - - - - - - - - - 46,000 -
1967 41,000 - - - - - - - - - - - - 41,000 -
Launch vehicle development 1965 96,500 1,321 - 152 1,557 - - - 100 - 735 91,302 - 1,333 -
1966 55,300 820 - 10,000 250 - - - 200 - 570 42,820 - 640 -
1967 33,700 700 - - - - - - 250 - 600 31,550 - 600 -
Taunch wohicle pidcurcwsutl 1565 154,48/ 1,353 - - 19,496 99 - - - - 13,737 107,673 - 12,129 -
1966 178,700 2,507 - - 18,580 - - - - - 11,600 137,023 - 5,625 3,365
1967 152,000 3,319 - - 22,205 - - - - - 10,400 115,821 - - 255
Bloscience 1965 28,501 - - - 385 - 60 17,392 - - - - - 9,145 1,519
1966 36,700 - - - L2720 - 100 22,599 - - 30 - - 11,214 2,337
1967 35,400 - - - 420 - 100 21.900 - - 20 - 1U,45U 2,500
Meteorological satellites 1965 30,991 - - 120 29,505 - - - 175 - 425 - - 766 -
1966 38,900 - - 170 35,400 - 180 - 450 - 630 - - 2,070 -
1967 43,600 - - 170 39,300 - 140 - 500 - 830 = - 2,860 -
Communication and applications
technology satellites 1965 30,774 - - - 24,414 - ~ - - - 215 - - 5,749 396
1966 32,8060 - - - 31,092 - - - - - - - - 1,060 648
1967 26,400 - - - 25,107 - - - - - - - - 1,100 193




NATTIONAL AERONAUTICS AND SPACE ADMINISTRAT ION
FISCAL YEAR 1967 ESTIMATES
DISTRIBUTION OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

(In thousands of dollars)

J, K, KeNNEDY ManNED MARSHALL Goooaro PaciFic Launcu AMES ELECTRONICS FLiGHT LANGLEY LEWIS SPACE NUCLEAR WESTERN
PROGRAM TarvaL Srace CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGHT OPERAT IONS WaLlope Qeseansi RESEAHCH RESEARCH RESEameu Reecanon TROFULS IUN HEADQUARTERS OPERAT[ONS
MASA GENIER CENTER Crenyen orpile SIAT)ON CENTER CENTER CENTER CENTER CENTER OFFicE neereel/
OFFICE OF ADVANCED RESEARCH AND
TECINOLOGY, TOTAL 1965 331,328 - 1,512 28,911 8,517 - - 19,391 2,333 7,638 34,953 122,084 45,760 31,648 28,581
1966 288,596 250 2,355 17,264 9,678 - - 18,775 6,554 14,919 40,749 69,431 50,218 37,765 20,638
1967 278,300 250 3,370 17,496 9,701 - - 21,455 12,400 7,925 41,127 61,603 48,500 31,833 22,640
Baslc research 1965 21,231 - - 916 257 - - 1,966 95 3 1,901 2,234 - 7,503 6,356
1966 22,000 - - 815 117 - - 1,910 595 30 2,119 2,731 - 8,627 5,056
1967 23,000 - - 850 120 - - 2,100 1,000 30 2,200 2,800 - 8,500 5,400
Space vehicle systems 1965 44,193 - 629 16,444 1,231 - - 3,354 - 1,825 10, 594 2,408 - 3,474 4,234
1966 35,000 - 435 4,201 1,751 - - 3,076 250 1,010 11,466 3,087 - 6,006 3,718
1967 36,000 - 670 3,096 2,081 - - 3,475 250 1,010 14,282 3,223 - 3,713 4,200
Electronics systems 1965 25,622 - 465 3,685 2,967 - - 3,480 2,178 1,038 6,660 400 - 2,022 2,727
1966 32,300 - 525 4,003 2,975 - - 3,718 5,110 698 7,260 539 - 3,906 3,566
1967 36,800 - 450 4,200 2,960 - - 4,100 10,000 660 7,420 540 - 3,180 3,290
Human factor systems 1965 13,320 - 365 355 - - - 4,233 60 1,750 4,053 232 - 2,172 100
1966 14,900 - 795 310 25 - - 5,224 359 1,500 4,246 125 - 2,216 100
1967 17,000 - 1,100 300 - - - 5,830 700 1,250 5,000 - - 2,820 -
Space power and electric
propulsion systems 1965 58,220 - 53 2,415 3,512 - - 191 - - 1,324 43,517 - 1,351 5,857
1966 45,200 - 100 2,010 4,260 - - 110 50 - 846 28,768 - 4,565 4,491
1967 42,500 - 650 1,650 3,990 - - 50 300 - 700 26,065 - 3,045 6,050
Nuclear rockets 1965 57,000 - - 1,375 - - - - - - - 9,846 45,760 13 6
1966 58,000 - - 1,125 - - - - - - - 6,599 50,218 58 -
1967 53,000 - - 900 - - - - - - - 3,550 48,500 50 -
Chemical propulsion 1965 76,502 - - 3,721 550 - - - - - 1,369 49,588 - 11,973 9,301
1966 39, 700 250 500 4,800 550 - - 540 - - 2,877 15,205 - 11,271 3,707
1967 37,000 250 500 6,500 550 - - 500 - - 2,900 12,800 - 9,300 3,700
Aeronautics 1965 35,240 - - - - - - 6,167 - 3,022 9,052 13,859 - 3,140 -
1966 41,496 - - - - - - 4,197 19C 11,4681 11,935 12,377 - 1,116 -
1967 33,000 - - - - - - 5,400 150 4,975 8,625 12,625 - 1,225 -
OFFICE OF TRACKING AND
DATA ACQUISITION 1965 253,236 - - 7,000 179,252 - 3, 10U - - 1,900 2,200 - - 7,015 55,769
1506 £3L,Ub)S - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 279,300 - - 1,500 199,600 - 6,400 - - 2,100 2,100 - - 12,000 55,600
Tracking and data acquisition 1965 253,236 - - 2,000 179,252 - 5,100 - - 1,900 2,200 - - 7,015 55,769
1966 231,065 - - 1,500 155,950 - 5,835 - - 1,880 2,000 - - 10,400 53,500
1967 279,300 - - 1,500 189,600 - 6,400 - - 2,100 2,100 - - 12, 000 55,658
OFFICE OF TECHNOLOGY
UTILIZATION AND POLICY
PLANNING 1965 4,750 - - - - - - - - - - - - 4,750 -
1966 4,750 - - - - - - - - - - - - 4,750 -
1967 4 800 - - - - - - - - - - - - 4,800 -
Technology uliiization 1965 4,750 - - - - - - - - - - - - 4,750 -
1966 4,750 - - - - - - - - - - - - 4,750 -
1967 4,800 - - - - - - - - - - - - 4,800 -
TOTAL BUDGET PLAN 1965 4,270,695 58,784 1,422,768 1,468,362 375,02¢ 99 6,250 54,113 2,608 9,548 106,941 322,327 45,760 184,010 214,099
1966 4,511,644 124,686 1,495,937 1,604,006 361,457 - 8,665 56,953 7,204 16,804 111,666 249,274 50,218 184,727 240,047
1967 4,246,600 168,774 1,381,970 1,485,786 398,994 - 10,040 53,168 13,150 10,040 79,187 208,974 48,500 167,129 220,888
1/Amount for Western Operations Office includes funds for the Jet Propulsion Laboratory as shown in the Research and Development program justification (Vol, II) SA 4



ADMINISTRATIVE OPERATIONS *
FISCAL YEAR 1967 ESTIMATES

JET PROPULSTION LABORATORY

SUMMARY

MISSION:

The Jet Propulsion Laboratory (JPL), a government-owned facility, is
operated by the California Institute of Technology under contractual arrange-
ment with the National Aeronautics and Space Administration. The Laboratory
has primary responsibility for the development and/or project management of
complete spacecraft systems (e.g., Surveyor and Mariner), lunar and deep
space ummanned scientific missions, and world-wide tracking, data acquisitionm,
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 solid propellant and liquid
propellant spacecraft engines, and integration of advanced propulsion systems
into spacecraft.

DESCRIPTION:

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 Air Force Base in
Muroc, California; and at Table Mountain, California. The capital investment
as of June 30, 1965 was $128,177,167.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Positions, end of year.... 3,998 4,250 4,250
Average Number of All Employees...... 4,119 4,125 4,200
Administrative Type Costs¥*....... cees $63,151 $65,699 $71,218

%*As a contractor operation, personnel and operation of installation costs at
the Jet Propulsion Laboratory are included in the Research and Development
appropriation. Therefore, the administrative operations type estimates for
JPL are shown for comparability purposes only and are not included in the
NASA Administrative Operations appropriation. '

SA 5
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FISCAL YEAR 1967 ESTIMATES

CONSQLIDATED STATEMENT

ON THE AERONAUTICS PROGRAM

The fundirg shown in the NASA Research and Development budget (Volume ITI)
for the Aerorautics program does not totally reflect the level of effort be-
ing conducted. NASA has, in its own research centers, a very great capability
to accomplish aeronautics research. This capability, exemplified by major wind
tunnel complexes, operational research aircraft, and extensive flight simula-
tion facilities, is operated by Government personnel. 1In order to assess
the magnitude of the NASA aeronautical research effort performed, the portion
of the "Admiristrative Operations'' appropriation which supports aeronautics
projects must be added to the Research and Development funds. In add:ition,
the cost of related Construction of Facilities projects is also to be con-
sidered, 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 considerable amount
of work performed in other NASA Research and Technology activities that has
potential benefit to Aeronautics. This may be categorized as '"other (ART,
Supporting Research and Technology applicable to Aeronautics' and shown, as
an estimate, in the table below.

(Dollars in Millions)

1965 1966 1967

Research and development.......vesee0s00 $35.2 $41.5 $33.0
Construction of facilities.....covveeen 3.7 o7 21.0
Administrative operations......eeevoeees 33.4 37.4 _39.5
SUb'TOtal..........n--.....n...o-..-- 72.3 79.6 93.5

Other OART supporting research and
technology applicable to aeronautics, $30,0 $30.0 $30.0

TOt&l.....-....n.u......-........-.... §102.3 §109.6 §123.5

Number of direct personnel engaged in
aeronautics research and development
effort.eueciverocceccsecccscccannennns 1,513 1,679 1,743
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1967 ESTIMATES

SUPPORTING RESEARCH AND TECHNOLOGY
(Thousands of dollars)

Fiscal Year Fiscal Year Fiscal Year

1965 1966 1967

OFFICE OF MANNED SPACE FLIGHT..... $53,900 $32,205 $32,395

Apollo supporting development.. 53,900 32,205 32,395
OFFICE OF SPACE SCIENCE AND :

APPLICATIONS . veveacen crecsssena $74,233 $94, 300 $95,400

Physics and astronomy.......... 21,057 23,800 22,300

Lunar and planetary exploration 24,140 38,600 40, LOO

Bioscience....coeeeveecsnss e 12,501 15,100 14,700

Communication and application

technology satellites........ 2,124 4,500 4,500

Meteorological satellites...... 7,311 8,300 9,100

Launch vehicle development..... 7,100 4,000 4,000
OFFICE OF ADVANCED RESEARCH AND v

TECHNOLOGY . ¢ eveveeonccosasnonns $172,906 $193,961 $197,500

Basic research.......es... ceee 21,231 22,000 23,000

Space vehicle systemS.......... 25,707 26,000 28,700

Electronics systéms.......... . 23,222 30,000 34,000

Human factcrs systemS.......... 12,160 13,000 15,500

Nuclear rocketS....... cnesens .o 20,891 21,000 16,200

Chemical propulsion........ee.. 24,762 33,500 33,500

AeronautiCSesicacenses ciesree .o 8,163 10,261 9,000

Space power and electric

propulsicn systemS.....c.co.. 36,770 38,200 37,000

OFFICE OF TRACKING AND DATA

ACQUISITION...... cesescsssennes $13,500 $13,800 $13,300
GRAND TOTAI‘..‘..'........I.I...l.' §314:539 §3341266 -‘2339:::32-5-.
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